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[NPEJVCJIOBUE

CoBpeMeHHEle CaMOJIETHl OCHAIICHBl MHOTOUHCJAEHHBIMH NPHGO-
pam, ¢ MOMOILbIO KOTOPBIX 0BECIeUHBARTCS YIpaBAeH e, KOHTPOIb,
perucTpauys mpoueccoB W Bbilaya PasHooOpasHoll undopManuy o
napametrpax noJieta. Pa3BaTHe aBUANHOHHOH TEeXHHKH [OCTABH/O
P CAOXKHEHIIHX 3aiau M0 O0ECIHeUYEHHI0 BBICOKOrO K/acca TOYHO-
CTH, HaJeXHOCTH, CTAOHIBHOCTH M BBICOKOTO pecypca paboTsl Bce-
ro npubopuoro ob6opyIOBAHUST CAMOJETOB. B CBS3H ¢ 3THM TEXHOJO-
THYECKHE MpOHecch COOPKM, DEryJHPOBKH, KOHTPOJAS ¥ HCIBITAHHS
npnGOPOB HIrPalOT MEPBOCTEHEHHYIO POlb B OGECIEUEHHH BHICOKOFO
KayecTBa MPOAYKIHH, BBLITYCKAEMOH NPOMBILIJIECHHOCTLIO,

Hacrosimas xuura cocTOHT U3 ueThipex pasiesos.

B nepsom pasgene H3n0KeHnl 0OLiHe BONPOCH NPOEKTHPOBAHHS
TEXHOJIOTHYECKOro mpouecca cGopku (YCA0BHsH I10JYUEHHsS TOYHOCTH
npyu cGopKe, MOPANOK NMPOEKTHPOBAHUS TIpomecca cOOPKH, TeXHOJO-
THYeCKas NOKYMEHTAUHs W Ap.). 3Jech AAIOTCS aHadu3 C60POYHOro
COeJMHEHHs], IPUHIHIIBL COCTABJEHHA U DacyeTa ypaBHEHHH pasMep-
HBIX Lemnefi, Bolbopa crocoba cGOpKu ajasa obecreueHus 3agaHHON
TOUHOCTH COOpOUHOro coepuHents. Ocob0e BHHMAHME YAJNEHO TeO-
PETHKO-BEPOSATHOCTHOMY METOJY pacyera pa3MEpHbIX LeneH, siBJsi-
OIemMycs TeXHHYeCKH H 3KOHOMHYECKH HanOoJee Ieaeco00pasHbiM.
Ha npumepe pacuera morpemmocteii c60pKi MOTEHLHOMETPHUECKOTO
RlaTuyKa MOKas3aHo, Kak cjejyeT NPOBOAMTb pacyeT, YyuHTHIBAs He
TOJbKO TeOMeTpHUYeCKHe, HO M (H3HUeCKHe MapamMerpel  3JeMeHTOB
COOPOYHBIX COETHHEHHUII.

B pasgese ocBelieH ONBIT NMPOMBIULIEHHOCTH [0 THIH3ALUY TeX-
HOJIOTHYECKHX TipomeccoB c0opku. Kpome TOro, onucana npoOMBIIJIEH-
Has rurueHa cO0pPOUHBIX LIEXOB.

Bo Bropom pasaesie paccMoTpenbl c6opKa THIIOBHX Y3J10B NpHEO-
POB, HOBble OpHTUHAJ/bHBIE METOABI MOBBILUIEHHS] TOUHOCTH yPaBHOBE-
[IUBaNys NpH NPUMEHENHH BUOPUPYIOLIUX OTOP, OMUCAHH COBpeMeEH-
HOe 0f6opy/loBaHye H MIPHCIOCOONEHHUS A COOPKH H KOHTPOJIS Y3J0B
C 06MOTKaMH, Y3J10B ONOp H AP.

B Tperbem pasjese, MOCBSILEHHOM OKOHYAaTeNbHOH cGOpKe H pe-
TYMHPOBKe THIOBHX NMpPUBOPOB, omucaHa CcOOpKa THIOOBBIX Y3JI0B,
BCTPEYAIOWUXCS B Pa3JMuHbIX NMpHGOpax AaHHOW rpynmbr (mepeza-
TOUHO-MHOXKHTE/IbHBIX MeXaHU3MOB, H3MEPUTENbHBIX Y3JI0B MaHOMET-
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B Kkuure H3JomeHbl TeopeTHYECKHe OCHOBBHI M THIIOBblE TeX-
HOJIOTHYECKHEe Tpolecchl COOPKH, PErylHpOBKH H KOHTPOJs aBHA-
{MOHHHLIX TPHGOPOB W HX (YHKIHOHANLHBIX 3JIEMEHTOB. PaccMot-
pesbl pacueT TOYHOCTH Y3/I0B TO IEOMETPHUECKHM H GU3HUCCKHM
apaMerpaM; TeXHONOTHYECKHe IOrpemHOCTH c60pKH TaKHX 37ie-
MEHTOB, KaK [OTeHIHOMETPHUecKHe NaTHHKH, MaJjioraGapuTHHE
9/MEKTPOMAMIHHE H T. J.; METOIBl H CPEeACTBA KOKTPOJS BbICOKO-
TOUHHIX IIAPHKOMOAUIHIEHKOB N0 SKCINTYaTAIMOHKEIM XapaKTepHe-
THKaM.

B KHure npuBefeHH TPeGOBaHHsI, NPEXbAB/SEMbIE IPOMBILIICH-
HOH THTHEHOH K IOMemleHHAM COOPOUHBIX I€XOB, criergpuIecKue
BOIPOCHl BAKYYMHPOBAHHs H 3anoJHeHHs nonocrefl IpUGOPOB CIie-
(MAJTHHBIMA TA3aMH U KUIKOCTAMH, 0COBEREOCTH cGopru nomaaB-
KOBBIX THPOCKOIIOB H aKCeJepOMeTPOB.

Kuura sigasterTcss yueGHbIM nocolHeM I TEXHHKYMOB. Osa
GyleT IoJe3Ha H JUHPOKOMY KpYTY HHMKEHEpHO-TEXHHHIECKAX pa-
601HHKOB, CBSI32HHBIX C IPOH3BOJCTBOM U NPOEKTHPOBAHHEM COB-
peMeHHBIX NPHGOPOB.

Wumoerp. 172, Taba. 10. Bubn. 45 nase.

Peuensenthi: I[lpenMersas Komuccns «ApnanprGopocTpoerHe» Jlenunrpan-
CKOTO TeXHUKyMa aBHanpHOOPOCTPOGHHS W aBTOMATHKH W KaHJ. TEXH. Hayk
E. M. PonyoHoB. S

.



Pasnen nepsmuii

OBLIIHE OCHOBbBI CEOPKH ABHAIIHOHHBIX I1PHBEOPOB
MMAMMWMMMMAMIVWW\M

Taasa [
NMOHIATHSA U ONPEAEJEHHUY

§ 1.1. USOEJHE U Er0 3JEMEHTRI

OGbeKTaMut NPOH3BOICTBA IPHGOPOCTPOUTENBHOTO TPeTPHSATHS
MOryT OBITh 3/1eMeHThl MPHGOPOB, NpUGOPH H NPUGOPHLle CHCTEMB
pasIHYHON CTENeHH CAQKHOCTH.

H30eauen naspBaor o6beKT IPOH3BOACTBA, BKJIIOUAeMBI, Kak
IpaBuJIo, B HOMEHKJATYPY NPOAYKUHH mnpemnpusitas. B IOCTe
5290—60 * nana knaccuduranus BULOB H3IeUsT U NpPUBeNEHBl HA-
HMEHOBaNNs ero COCTABHBIX uacTell (merased, ysnos, rpymn u 1. 1.).

Herars — 310 uacTh uazgenus, WATOTOBJeHHAs fe3 mpHMeHeHNs
cGOpOUHBIX onepanuil, T. e. 3T0 NePBAYHLIN s/1eMeHT COOPKH.

¥340M HaseBaeTcs pasbeMHOE UM Hepa3beMHOe coeueHHe Co-
CTABHBIX YacTed usjenus. B yseq Moryr BXoiuTs Aerany, Apyrue
Gostee MPOCTHIE Y3JBI H MOKYIHbE U31equs, Hokynuoiny naswiBaoT-
Cf1 H3JI€JIH5 W €TI0 COCTABHBlE YACTH, He H3rOTOBASIEMBIE HA [AHHOM
UPEANDHATHH, & NOJyYaeMble UM B TOTOBOM BHIE, KPOMC noJyuae-
MLIX B 1Opsifike KOOnepupoBanus *. B pesyabrate coegunenus nera-
Jiell ¥ y3/10B 06pa3yercs rotoBoe usjesnue.
¥Ysen, BXopslMi HemocpexCTBEHHO B H3Jle/IHe, HA3BIBAIOT 2pyn-
710i; y3es, BXOAALINE HEMOCPEICTBEHHO B rpynmy, — nodepynno
I-20 nopsaodka; ysen, BXOISAMMUE HEMOCPENCTBEHHO B noAarpymmny I-20
f0padka, — nodepynnot 2-20 nopsadka u . 1.

[Iputop — sto YCTPOHCTBO, HMEIOLEe CAMOCTOSTENbHOE KOHCT-
PYKTHBHOE M/IH SKCIUYaTalHOHHOE HA3HAUCHHE U COCTOAIICE W3 ne-
TajJedl u y3/10B, CORTUHEHHBIX Mex 1y coboi.

Cucrema npencrasiasier coboli KOMIIEKC OTJEeABHBIX NPHGOPOB,
HE CBfA3aHHBIX MeXAY COGOH Ha 3aBOJE-H3TOTOBHTEE cO0pPOUHHIMY H
MOHTaXHBIMH ONEPAUUSAIMH, HO HMEIOLWHX O6ILee 3KCOAYaTalUOHHOE
_

* Umeercst B BULY KOOIEPHPOBaHUEe HECKONBKHX NPEANpPUATHIL, BBINYCKaIOIINX
OIHO K TO e W3melHe, NPHYEM OTHeNbLHDIE AeTann H Y3l AN H3LENUsT OXHO ua
STUX NPEANPHATHH NOCTABNAET BCEM OCTAJbHDIM.



PHUECKNX H 3JeKTPHUCCKHX NpHOopoB  Ap.). PaccMorpenpl BONPOCH
TEOPHH # MPAKTHKH PEryJHPOBKU H3MEPHTENBHBIX y3JI0B, 1aTIHKOB
YIJIOBBLIX CKOPOCTEH, aBHATOPH30HTA, LEHTPAJbHOH TIHPOBEPTHKAIN
U ruporoJykoMmaca, DTH NPHHLHIBL PerylHPOBKH HMEIOT o6o0bma-
[ollee 3HaYeHHe A BceX NMpHOOPOB AaHHOH TPYNIbl HEBABHCHMO 0T
pA3JIHYHOr0 KOHCTPYKTHBHOIO HX BBIOJHEHH.

JLaisi TIOBBILIEHHS TOUHOCTH THPOCKOMMUECKHX M psia  APYrHX
npu6OpPOB BAKHOE 3HAUEHHE HMCET MPHMEHEHHE B HHX IOMJ1aBKOBDIX
y3/10B, FePMETHUYECKHX CHCTEM, 3aTOJHEHHBIX Ta3aMi H KHAKOCTIMH.
TexHno/a0rHs cOOpPKH TaKux y3a10B paccMorpena B ra. XI.

B ueTBepTOM pasjesie KHHTH H3JI0KEHB BOMPOCH KOHTPOJA H HC-
nbiranisi npu6opon cucreM. OIICaHB METOAMKA HCIBITAHHI H MPH-
MensieMoe 00OpY/IOBaHLE I[IPH MEXaHHUECKHX, KJAHMAaTHYECKHX [
5/1eKTPHUECKHX HCIBITAHUAX, TPHHUMAIL PabOTEl aBTOMATHUECKHX yC-
TAHOBOK KOHTPOJIS U HCIBITaHHS CHCTEM aBTOMATHUCCKOTO yIpaBJe-
HHSL H UX QYHKIIMOHATBHBIX OJ0KOB.

ABTOpBI BbIPaXAT IMyOOKyI0 6JarofapHoCTh peENeH3CHTaM
KamI. Texd. Hayk, gol. E. M. Ponnonosy u unxkenepy A. A, Hukona-
eBoll, a takxkc nmkemepam B. C. Cnasuny u H. JI. Cadonosy 34
IleHHble PeKOMEHAIUH, JaHHbIC I0C/e TPOCMOTPA PYKONHCH.

[aapa 1] manucana B. A. Accom u 3. @, Ypasaesnm. I'1asm I,
VI, IX, XII, § 1—6 raaser I, § 1 u 2 raaswt V, § 4 1 5 rJaassl
X1 —bB. A. Accom; raasel VI, VII, X, XIII, § 7 rnaswt 111, § 3 1 4
raasnl V, § 1, 2, 3, 6 rmasm X1 — 3. ®. YpasaeBhim; rJiaBa IV —
b. 51. MsiCHHKOBBIM.

Bce saMeuaHus H NPeJI0KeHHS [0 KHATE HANPaBJATh N0 aApecy:
Mocksa, K-51, Tlerposka, 24, uanatenbcTBo «MaluIHHOCTPOCHHE.
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3a/IMBKOl MeTa/lja, mpeccoBakueM maactMace (3aopMoBKoil), Xo-
JIOJTHOH THTaMITOBKOH.

Henonpruble pasbeMHble COEIUHEHMS OCYLIECTBJSIOTCS MOCA-
KaMH, NIOCPeNCTBOM BHHTOB, 0OJITOB, WINHJIEK, WITH(TOB, MOCAaAKOH Ha
KOHYC, Ha INNOHKY, KOMOHMHHPOBAHHBLIMH (BHHTOBOE M KJIHHOBOE,
/IHIeBOe H Pe3b60BOe) H APYrUMH CIocoBaMHu. *

§ 1.3. TEXHOJJOTHYECKHHM NPOLECC CBOPKM H Er0 3JEMEHTHI

Texnosnornyeckuii npouecc cGOPKH — 3aKIOUUTENbHDI 3TAM NPO-
“3BOJICTBEHHOT'O NpPOLECcca, KOTOPbIA BKJIIOYAET COBOKYNHOCTh paGoT
a0 cGOpKe H3 OTAEJIbHBEIX A€Talell Y3J0B U U3 Y3JO0B H AeTajel H3-
ueJids, €ro pPeryJaupoBKYy, HACTPOHKY U KOHTPOJAL B COOTBETCTBHH C
3a/IaHHBIMH TeXHHYECKHMH TPeGOBaAHUIMH.

B coorsercTBHHN € MOCAEI0BATENBHOCTBIO COOPKH, 06YCAOBAEHHOMN
pacuieHenHeM H3JeHsi HA COCTaBHble YAaCTH, PAsJMualOT Y3JOBYIO
1 o0y (oKonuatesbuyio) c6opku. IIpu ysaoBoi c6opke cobupaior
OT/€JbHbIE y3JIbl, MOArPYNIE U rpynusl [Ipun obuelt cGopke coen-
HAIOT PYILL, IeTaJH U ysJibl, COCTAB/IAIOINE H3/E/]HE, a 3aTeM pe-
CYJHUPYIOT, HACTPauBAIOT U KOHTPONUPYIOT U3JIENKE.

B 3aBHCHMOCTH OT XapakTepa CGOPOYHEIX PabOT pasmHyaloT Me-
XaHAYECKYIO H 3JeKTPOMOHTaxHylo c60pKy. Mexanuueckas c6opka
CBfI3aHa C Pa3HYHbLIM BHAOM COCIHHEHHH MyTeM CONPHKOCHOBEHHS
conpsiraeMbIX MOBEPXHOCTEH jpeTaJseli H y3JOB, KOHTPOJS M B cayyae
HeOOXOUMOCTH PEryJHPOBKH, PHIOHKH, MOAGOPa H (DHKCHPOBAHHUS
HX B3aHMHOIO DAacCNOJIOXKEHHA B COOTBETCTBHH C IPEeIbABJseMbIMH
TpeGOBaHUSIMH,

B nponecce snexTpoMOHTaxa coGHPAlOT TOKONPOBOMSLIHE CO-
€IUHEHNS, MAaTHUTHbIE LEMHd 3JeKTPOMAarHUTHBIX yeTPOHCTB # T. 11. Co
COOpPOUHEIMH paGoTaMH UacTO MepemeskaloTcss paGOTHl, CBSI3aHHbIE C
OUHCTKOM, NPOMBIBKOH, OKPACKOH H OT/AE/NKON y3JO0B HJIH BCEro H3Je-
JIHsl B 1uenoM. OcHOBHOH uyacThio cGOPOUHOrO IMponecca SABJAsETCS
onepanus. Onepayus — 370 4acTh TeXHOJIOTHYECKOrO MpoLecca c60p-
K, BBITOJIHAEMAA Ha/Jl OJHON COOPOYHOK eAMHULEH HAX HaJ COBOKYI-
HOCTBIO OIHOBPEMEHHO COOMpaeMEBIX eIHHHUIL (aeTaJiefl, y3J0B U T. 1.)
OIHHM DabouuM (MJM TPYNNOH paGOUMX) HENPePhIBHO M Ha OXHOM
pabouem mecte. Onepauun MOryT GBITH KOHIEHTPHPOBAHHBEIMA H H (-
PepenunpopannrMH. Onepanust COCTOMT U3 MepeXoi0B. B uacTHOM
Cyyae onepanys MOXKET COCTOATh U3 OJHOTO nepexona. B dopmupo-
BaHHU Mepexopa JeXaT TeXHOJOrMuecKHe OCHOBHL Ilox nepexodon
TIOHUMAIOT YacTh ONEpanuu, KoTopas He MOXeT GLITh pasapobJena
M BLINOJIHSIETCsT €3 CMeHbl HHCTPYMEHTA (NPUCHOCOG/EHHI) OXHHM
MM HECKOJbKUMU paGOyuMM OJTHOBpeMeHHO. I[lepexom coCTOHT H3
npueMoB. [Ipuemom Ha3LIBAETCS 3aKOHUEHHAS COBOKYITHOCTH MPO-
CTeHUINX JBUIKEHHEH, BHINOJHSEMBIX OHMM DaGoOuHM B IIPOLECCE
COOPKH UJTH B NPOLECCE MOATOTOBKH K Hel.

* Texno/orus cGOPKH HENMOABHKHEIX H NOABHIKHBIX COSAHHEHHH H3JArAercs
® Kypce «TexHOMOrHA H3rOTOBJIEHHS jeTa/ell U Y3N0B ABHALMOHHLIX NPHGOPOBS.



nasnauenxe. Ilpu sKcmayatamui NPpHOGOPLl CHCTEMBI COENUHAIOT Me€-
K1y co60fl MeXxaHHYeCKoi, 3J1eKTPHUECKOH, ONMTHYECKOH d JpYrdMH
cpsiagmu. Tak, HampuMep, B €IMHYIO KYPCOBYIO CHCTEMY BXOIAT:
4BTOMATHUECKHH pajHOKOMIIaC, acTPOKOMIAC, MATHHTHBIH RATUHK,
rHPOMOAYKOMIIAC, THPOBEPTHKAD, BBIK/II0UATEIh KOPPEKIHH, pas-
JMUHDIE yKa3aTeld K apyrue ycrporcrsa. Mexny npugdopaMu Kyp-
COBOfI CHCTEMBl [PUMEHSIOT 3JeKTPHUECKYIO CBs3b.

B pAme cayyaes st yAOGCTBA H3TOTOBJICHHS, KOHTPOJS H IKC:
nayaTaudu Hajledde AeNsT Ha 640ku. B TeXHOJOTHYECKOM OTHOIIE-
BUH 6JI0K MpeacTaBJser cO00H YacCThb H3NEAHs (unu uapenaue), U3ro-
TOBJISIEMYIO HE3ABHCUMO OT ADYTHX €ro YacTed. ®yuKuug 6J0Ka MO-
ryT GBITh 3a/laHbl ONpe/eeHHbIMU TapaMeTpPaMu HE3aBUCHMO OT APy
rHX uacTell WJAH BCEro ycrpofcTBa, B KOTODOE OH BXOJIHT. ITo sTum
mapaMeTpaM MOXKHO KOHTDOJIMPOBATh G/0K B MPOU3BOACTBE H SKC-
QayaTalid He3aBHCHMO OT JPYTHX GJOKOB, C KOTOPHIMH OH MOKET
6LTh cosizaH B Hajeaud. Hanbosee 4acto NMPHMEHSIOTCs GJOK IMHTa-
HHsl, GJIOK 3alHCH, BHLIIPSIMHTENbHbI 6J0K, GJIOK yCHAUTE, 610K
peJe, 610K AeMIpUPYIOLHX THPOCKONOB U AP.

§ 1.2. BUAblI CBOPOYHAIX COEJMHEHHUNA

BhioJHEHMe PasJHuYHOro BHAA COEMHMICHHH FBJIACTCA OCHOBHLIM
BHpOM c6opounbix pabor. C6OpoUHOe CcoellMHEHHE MOXKET ObITh 1101~
BHIKHDIM ¥ HEMOABHXKHbIM. [IpH HEMOABHKHOM COEIHHEHHH cOOpaH:
Hple JeTaTH HJAM Y3JBl COXPalsoT HeH3MEHHOe B3aHMHOE MOJOXKEHAE.
[Tpn MOJBHIKHOM COEIMHEHHH CONPSKEHHbIE NTaIH HMEIOT BOSMOXK
HOCTb ONpeeTEeHHOr0 B3aNMHOT0 TePEMEMCHA.

[TogBHKHbIEe H HEMOABHXKHHE CcOOpPOYHbIE COCMMHEHUS NEJNATCH
TaxKe Ha pagbemuble (pa3bopHiie) H HepasLEMHbIC (epas3bopHbIE) .

Pasvesmnoin HA3HBAIOT COCAHHEHHE, TPH pasbeMe (pasbopke)
KOTOPOrO He MPOHMCXOJHT MOBPEXK/IEHHs COMPFAKEHHBIX HJH KPEIEK-
upIx geradedt, OcHosHOE TpeGoBaHHe, NPEAbABAsAEMOe K PAashEMHBINM
COeNIHHEHHSM, — BO3MOKHOCTH MHOTOKDATHO!H HX COOPKH H pa3fopku
(IpH yCJIOBHH TOUHOTC U NPOUHOro B3aHMHOTO PACHOJOKEHH:A 1eTd-
fefl, HEM3MEHHOCTH XapaKTepa COeJHHEHHs, OTCYTCTBUs Ha NeTalix
qoBpexaeHuil H nedopManuin reoMeTpuieckoil (popMBL

Hepasvemroin Ha3%BAIOT COEAUHEHHE JIBYX HJH Gosee peTanei
WaH yaaoB, pasbeM (pasGopka) KOTOPBIX CONMPOBOMKAAETCA MOBPEX-
MeHHeM CONPSMKEHHbIX H KDENEXKHBIX —[eTaJsell Hau CKPEMJAIOULEro
sewecrsa. OCHOBHEIM TpeGoBaHyeM, [PeIbABISIEMBIM K HepasbeMHO-
MY COeJHMHEHHIO, ABJSETCS NOCTaTOUHAsA MPOUHOCTH COeUHEHHS, He-
06XoaHuMas TOUHOCTb B3aHMHOTO DAclOJIOKeHUs! COeMUHACMbIX AETa~
jlefl ¥ y3JI0B. B HEKOTOPHIX CIyYasx K HEPasbeMHbIM COCLHHEHHSIM
IpexbABIAIOTCS elile TpeGoBaHUsI 0GeCeuenns 3JeKTPOIPOBOTHOCT I
i TepMeTHUHOCTH.

HeroaBuKHbIE HePa3'beMHble COEHHEHHs BBIMOJIHAIOT CACNYIOLULH-
MM MeTOZaMH: CBApKOH, MasitHUEM, KJIENKOH, pa3BaJibLOBKOH, 3aBaJIb-
WOBKOH, 3aruGKo#, MOCAaNKOH ¢ HATArOM, CKJIeUBAHHEM, zaMaskou,
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3alHble, HE3aBUCHMBIE U 3aBHCHMBIE, IOJHBIE H UACTHUHLIE, OUCBH -
gble (5IBHBIE) H CKPBITHIE (HESBHBIE), KOHCTPYKLHOHHEIE, TEXHOMOTH-
yecKHe, SKCIIyaTallHOHHbIE H Ap.

[To xapaxrepy M3MEHCHHS MapaMETPOB PA3JHUAIOT BHE3AMIbE W
MOCTENCHHEIC OTKA3HI.

Bresantoie oTkazbl XapaxTepHbl HEOKUIAHHLIM CKaUYKOOODASHHIM
H3MEHCHHEM 3HAYCHHUH OMHOTO HJIHM HeCKOJbKHX MapaMerpoB CHCTe-
Mbl (37eMenTa). OHH ABJSIOTCH Pe3Y/ILTATOM CKPHITHX nedeKTOR
IPOM3BOJCTBA WJH CKPBIThX M3MEHEHHH mapaMeTpoB, HAKAINJIUBAK-
WHXCS [PH TaKHX 3KCIVYATAUUOHHBIX BO3JEHCTBHSX, Kak yjpapbl,
BUOpaNUK U Ap. K BHC3AMHBIM 0TKA34M MOKHO OTHECTH IPOGOH U30-
JSIHH, KOPOTKOE 3aMblKaHue, NMeperopaHue npejoxpanuTeneil u ap.
[IprunHaMy BHE3AMHLIX OTKA30B MOCYT OBITh M HAPYNICHHs YCJIOBHI
IKCIIyaTa UK.

ITocrenennoe OTKA3bL XapaKTEPHIYIOTCH 3aBHCHMOCTBIO CPABHU-
TEJABHO MEJ/JIEHHOr0 H3MEHEHHS! MapaMeTPOB CHCTEMBI (3/1eMeHTa) OT
BPEMECHH 3KCIMYAaTAlUH W BBI3LIBAIOTCH €CTECTBEHHBIM CTapeHHeM
UJH H3HALIMBAHHEM, & TAKXKE HAPYUICHUEM YCJIOBUH DEryJlHPOBKH.
WsmcHenne BeqHUMHE! COMPOTHB/IEHHH, CMKOCTH KOHAEHCATOPOB, H3-
HOC 0OMOTKH MPOBONOUHOTO MOTEHUHOMETPA U Ap. NPOHCXOMST Mek-
JIeHHO, mocrenento. Ilocremenyunie 0TKasw MOKHO NMPOrHO3HPOBAT,
T. €. MPeACKa3blBATh HX BO3HHKHOBEHHE.

Bresanupie oTkash npormosnposats nesabas. IIpoiecc BOIHHKIIO-
BEHHsl BO BPEMeHH KaK BHE3ATHBIX, TAK M IOCTENeHHBIX OTKA30B —
apouece CAydyauHulil, DTO MO3BOJSACT /I8 OUEHKH HAameXHOCTH CH-
CTEM i 3JIEMEHTOB TOJIL30BATLCA METOLAMH TEOPHH BEPOSTHOCTCH 1
MaTeMaTHYCCKON CTATHCTHKH,

JL/151 KOJIMUECTBEHIION OUEHKH HAAEKHOCTH CHCTEMBbl B LEeJoM [
€¢ 3JeMEHTOB, JJI CPABHEHNS HAJCKHOCTH Pa3IHUHBIX CHCTCM MpPH-
MEHSIOTCA KPHTEPHH HanekHOCTH. K Haubosee WIHPOKO npHMeHse-
MBIM XKPHTEDHAM HAJEXKHOCTH OTHOCSITCS: HHTEHCHBHOCTb OTKA30B,
cpennee BpeMst 6e30TKasHOH paboThl, CpejHee BPEMA MEMKAY ABYMS
COCEIHUMH OTKA3aMH, BepOsATHOCTh 0€30TKA3HOH paloTLl B TeueHHe
34/1aHHOrO OTPe3XKa BpPeMEHH, UacTOoTa OTKA30B, CPemHAd uacToTa
OTKa30B, CYMMAapHas 4aCToTa 0TKAa30B.

HHTencusHOCToI0 0TKA306 HA3HLIBACTCS — OTHOIIEHHEe KOJIHUECTBA
i cHcTeM (3JeMeHTOB), OTKA3aBIIMX B TEUCHHe PACCMATPHBAEMOTO
IPOMEXYTKA BpeMeHH [;, K IIDOH3BENEHHIO KoJHuecTBa N; CHCTeM
(371€MeHTOB), paboTOCHOCOGHBIX K HAUady STOrO MPOMEKYTKA Bpe-
MEHH, Ha ero NPOLOJKUTETbHOCTD:

n;
. (1.1)

Nt
Jra BeJIMuuna IMOKa3blBaer, Kakasg yacTh 3JEeMEHTOB 1; Mo OTIIO-
UIEHHIO K CPeHEMY UHCJY HCNPAaBHO paboraiouuX N; BEIXOJHT U3
CTPosi B equHHLY Bpemenu (06biuno B | 4ac). Ha puc. 1. 1 npusene-
Ha TunoBag KpHuBas HHTEHCUBHOCTHU OTKa30B, Ha3blBaeMas Takxe
A-xapakrepuctukoii. dry KPDHUBYIO MOKIO DAsAeJHTb HA TPH yUaCTKd.
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[Ipupanne cobHpaeMpiM geTaIsIM H COSIMHEHHSIM ONpeIeTeHHOTq
MOJOKEHHsl HA3blBAeTCs ycran08koil. IIpoiiece yCTAHOBKH AeTaflel
W Y3/10B B CO0POYHOM NPHCIIOCO6/eHNH, Ha KOHBelepe oGLIUHG BKJAIO-
yaeTcs B OMepalyio Kak OfHH H3 COCTABJSIOIIHX ee mepexojoB. -

§ 1.4. HALEXXHOCTb U EE OBECHEYEHME NPU CBOPKE

HapeXHocTb — OfHO U3 BaXKHEUIUHX KaueCTBEHHLIX MoKasaTenael
npuGOpOB — BO MHOIOM 3aBHCHT M OT TE€XHOJOTHUECKOrG Ipouecca
ux c6opku. Ec/in, nanpumep, B c60pPOUHOM LieXe HE MOAAepIKHUBALTCS
HieasnbHAsl YHCTOTA, AETAJH Nepe]] YCTAaHOBKOI B NPUGOP TILATENHHO
HE OUMIIEHBEl M Ha HHX OCTRIOTCS MbUIMHKH, 0Co0eHHO B MecTax Co-
MPSKEHUST MOABHKHBIX yacTefl, TO 3TO IPHBOAUT K YCKOPEHHOMY H3-
HOCY jgeTaJel, CHHAEHUIO TOYHOCTH NMpuUOOpPa M B KOHEUHOM cueTe K
0TKa3y B paborTe.

Bosbiye 3a30pbl B MOABHKHBIX COHHEHHSX, IPEBIIAIOUIHE A0~
MyCTHMbIE, TAKXKE NMPHBOAAT K YCKOPEHHOMY H3HOCY AeTajell B yC/0-
BUSIX JEUCTBHA BHODANMOHHBIX H yAaDIBIX Harpysok. HaoGoport, Ma-
Jasi BeJTUUNHA 3a30POB MOXKET NPHBECTH K 3aIEMJIEHNIO OCH NPH H3-
MEHEHHSAX TeMIepaTypul, KOorja pasMephnl aeraseil BCAeaCTBHE pas-
JMUHBIX KO3(D(QUIHMCHTOB HX JIMHEMHOrO PACIUHDEHHS H3MEHSIOTCS
pasnuuno. K yCKOpeHHOMY M3HOCY MPHBGIHT HE TIATENbHOE YPABHO-
BelIMBAHHe NOABHXXHBIX yacTedl npubopa. Maroc anementos nputo-
pOB NPOHCXOAMT He TOJbKO BCAENCTBHE MOCTOSHHBIX HJH NepeMeH-
HBIX MCXAHHYECKHX BO3JEefICTBHH, HO H 3/JCKTPHUECKHX, TEPMHUUECKHX
d XHMUYECKHX.

HekauecTBennasn mnafixa npu paore B yClIoBHsIX BHOpaumuin M
TPACKH MOXKeT MPHBECTH K HaPYHICHUIO IepMETHUHOCTH COeIUHEHHs,
HapYUICHHIO KOHTaKTa ToKomepenatinedl nenu, Hegocratounas kout-
pOBKa Pe3b0OBEIX COeNHMHEHHH CO BPEMEHEM MOXKET SIBUTbCS IPHI-
Holf caMopa3BUHUMBaHHs geTadeil. PeswHoBast npoknagka, ye TOUHC
yJ0KEHHAsl MO/ CTCK/JIO M HMCIOIIAsi HEPABHOMEPHOCTh [0 CEUEHHIO,
BLI3LIBACT MOSIBJCHHE HAINDPSXKEHHH B CTeKJe W CO BpPeMeHeM Tpeuli:
HY B HEM U HapylleHHe repMeTHUIHOCTH ntpubopa.

Hepnocratounast repMernsanyss Koprycos B npubopax, cojepika-
UIHX 3JICKTPHUECKUE LENH, MOKET HPHBECTH K NPOGOI0 H3OAAILUN MPK
naGore Ha GOJBIIHX BBICOTAX B YC/JIOBHSIX Pa3pEKEHHOTO BO3JyXa.
[Ipuunnoit npo6ost MoxeT ObITh U AOMYLIEHHOE NpH COOPKE MOBPEK-
leHue H30JM1{MH TOKOBCAYIIUX 3JeMeHToB, IloBpexpeHne aHTHKOD-
DO3HOHHOTO TMOKDGLITHA AeTanell ABJASETCS MPHUHHON HX YCKOPEHHON
KOPPO3HH,

[TpuBenenysie npHMepHl MOKa3blBAIOT, UTO H3TOTOBJEHHEIE NPHOO-
DBI, Ja)Ke NMPOIIeAIIHe HCIBITAHAA M0 TeXHHYECKHM HapaMerpam,
MOTYT COAEpP>KaTh CKPHITHE Ne(eKThl, KOTOPLle B MpOLlecce 3KCIIY-
ATALUH SBJASIOTCA NMPHUHHOH OTKa3a npubopos B paboTe.

B Teopuy HaJeKHOCTH OLHHM H3 BaXKHEHIUX NOHATHH SBJSETCH
otkas. IMox orka3om noHAMaercs MoJaHAs HAM yacTHYHAs yTpara
uzgenreMm paborocnocobroctu. OTKasbl OLIBAIOT MOCTENEHHbIE H BHe-
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Beposarnocre 6e30Tka3HOl paboTbl 3a ONPENEJEHHBIH HHTepBaJ
BPEMEHH SKCIYaTalHH fpag ONMpejesiercsa no gopmysne

— AL,
Py=¢""'rad, (1.9
rle e — OCHOBaHHE HATYDaJdbHBLIX JOTapH(pMOB.
[TockoabKy
I
)\‘_—: T )
cp
TO
_ tpaﬁ
-
., lep
Py=¢ . (1.6)

YpaBueuue (1.5) HaSBIBAOT JKCNOHEHYUALLHbLM SAKOHOM HA-
QescHOCTY, U3 KOTOPOTO CAENYeT, UTO HaAEHKHOCTh CHCTEMBI yORIBAET
¢ TeueHHEeM BpPEMEHH [0 SKCIOHEHUHAJIbHOH KPuBOil. BaxHo, uto Xa-
pakrTepucTHka Po yuuTBIBaeT BCe (paKTopbl, HauboJdee CYIECTBEHHO
BJHSIIOILHE HA HaLeKHOCTh.

HajmexXHOCTb U3[ensl 3aBUCHT OoT GOJBUIOTQ 4uC/aa (aKTOPOB,
KOTODbIE MOJKHO Da3jfeIHTh Ha TPH OCHOBHbIX BHJ4: KOHCTPYKTHB-
HEle, TPOU3BOICTBEHHEIE, SKCIIIYaTAlMOHHbIE.

HadexwrocTe npoussodcTed — 3TO  CBOHCTBO ~ TEXHOJOTHUECKHX
apOIeccoB 0GecneunBaTh 3a/aHHblil yPOBEHb HAJEKHOCTH 3/IEMEHTOB
U U3JeJHHA B YCAOBHAX HX 3KCIIyaTallHH.

HaneHOCTh MPON3BOACTBA P B OCHOBHOM ONpPENEAeTCs TpeM#
3JIeMeHTaMHu:

P2P1P2P3, (17)

tne P;— HazeXyoCTh TEXHOJOTHYECKOTO [POIeCea;

Py — BamexuocTh BHIXOHOrO KOHTPOJIS;

Ps — HaJeXHOCTL HCXOJHBLIX MEMEHTOB H MartepualsosB.

HadenHocTs TexHoA02udecko20 npoyecca MPeACTaBiseT coGOH
BEPOSITHOCTb TOTO, UTO MOCTYMAMOLUHE Ha KOHTPOJIb npubop Syner
COOTBETCTBOBATbH TEXHHUECKHM TPeGOBaHHSIM MPH YCJAOBHH NOJHOH
HaeKHOCTH KOMIICKTYIOLIHX 3J1eMeHTOB.

3ajaua ompeleleHdst HAJLeKHOCTH TeXHOJOTHUECKHX MPOIEccon
CBOAHTCS K aHAMN3y HAjekKHOCTH BCcex onepauui. TexHolor n0/1KeH
3HaTh, UTO OH MOJYUUT B Pe3yJbTaTe TEXHOJIOTHYECKOro mpoiecca
¢ KakoH TouHOCThiO, Hampumep, ¢ KakO#d TOYHOCTBIO CAEAYET NOA-
DepKHBATh TCMIEPATYpy B TEPMOCTATAX NPH PEryJIHDOBKe ACHCTBHS
TeMmepaTypHBIX KOMIEHCaTopos NpHGOPOB, KAKAMH JOKHbL OBITH
pexKMMbl BaKyyMHOH CYLIKH, Npejesbl KoJeGaHHs NHTAloIero Ha-
npsKeHus nasJbEHKA U JIP.

BBejenie IBYX Naek (TEXHOJNOTHUECKOE De3epBHPOBAHKE), TPEHH-
POBKH H APYTHX ONepanuil IMMO3BOJAET MOBBICHTh HAaAEXKHOCTH H3-
neJsusl.
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[TepBblli y4acTOK — TPEHHPOBKH HJIM NPHPAGOTKH — XapaKTepH-
3yeTcsl NMOBBIIEHHOH MHTEHCHBHOCTbIO BHEZANHBIX OTKA30B, KOTOPbIE
SIBJIAIOTCA CJCJCTBHEM HEKdYeCTBEHHOIo H3TOoTOBJenus. yKesaaredb-
HO, YTOOBI 3TOT 3TaN 3aKAHYMBAJICS HA 3aBOJe-H3TOTOBHTe e, BTopof
y4aCTOK COOTBETCTBYET HOPMaJbHOMY CPOKY 9KCIIyATAlMH M3LeJHsl.
VHTeHCHBHOCTL OTKA30B yMeHbIUaeTCd, TaK KaK Iepuos npHpaboTKy
3aKOHYWJICHA, 4 H3HOC JeTajlell (3JeMEHTOB) ellle He HACTymHJI. Tpe-
THH Y49aCTOK XapaKTepU3YeTCAd HOBLIM HapacTaHHEM HHTEHCHBHOCTH
OTK430B, ABJAIINXCSA PE3yJ/IbTa-
TOM CTapeHuss WJAM H3HOCa 3Je-
menToB. OueHb uacro HageXK-
HOCTb XapaKTepH3YeTCss TOJbKO
OIHOH A-XapakTepHUCTHKOH.

Cpedrun epemenem ucnpas-
wotl paborer mendy Odsyms co-
CEOHUMU OTKA3AMU HA3BIBACTCS

Prc. 1.1. Tumosast Kpupaa HHTCHCIB-
HOCTH OTKA30E: tpeinee apudMernyeckoe Bpems
[—nepuol NPHPaBOTKH: 2-—NCPHOA 3IKCUJAYa- HcnpagHOu pa60Tbl KaXa0To 06;
TalHU; 3—TNepHOL HaHOCA pasua. Ha »srtame HODpMaJbHOU

paCoTbl  (CM. BTOpOIl yuyacTOK
puc. 1. 1), 1. e. mpn A=const, Mek1y OMACHOCTBIO OTKA30B M cpen-
HHM BpeMeHeM HCHpaBHOH padorsl T, M3AEINA CYHIECTBYET 3aBH-
CHMOCTD

N (1.2)

Ecsin n3BectHo uncio o6pasiioB, 0TKa3aBIINX HA KaXKIOM HHTEp-
BaJie BpEMeHH, TO

m
2 Ni‘ep
Tep=————\ (1.3)

TIe n;-—4HCJ0 H3/IeJIHH, BHIIEJIUHX H3 CTPOS B [-OM HHTEpBaje
BpeMeHH;
M — YHCJIO HHTEPBAJOB,;
N — ofluee yKca0 H3AeNNH;

ti-—‘ -+ ¢
fopy ==tz l (1.4)
2
3mech t;_; —BpeMs B HauaJe {-T0 MHTEpBAJa;

l; — BpeMs B KOHIIE i-TO MHTepBaJa.

Cpennee BpeMsi uCpaBHOH paGoTHI yaoOHO A/ CPaBHEHHs B
OIIEHKH HaJeXHOCTH Pas3/JMUHbIX 3K3eMIVISIpOB H3AelHH, padoralo-
LUX B OJHHAKOBBIX yCJAOBHAX. Ero Takxke UacTo NPUMEHSOT 1J7
XapaKTepUCTHKH HaJeXHOCTH 3JEMEHTOB, He MojgJerkalliX PeMOHTY.
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I'arasa 11
VCJAOBUS MOJYUEHUA TOUYHOCTH NIPU CBOPKE

§ 2.1. HOHATUE O TOYHOCTH H NOTrPEIIHOCTH

Undopmannsd, BbigaBaeMas H3MEPUTENbHBIM IPHOOPOM, HECKOIb:
KO OTJIHUAETCs OT [efCTBHTEJIbHOro 3HAUCHHS M3MepseMOH BeJuyH-
HBl, 32 KOTOpO€ MPHHHMAIOT 3HAYEHHE, NMOKa3biBaeMoc 00pasuoBbiM
npubopoM.

Crelenb COOTBETCTBHS noKasaHuil npubopa (XapakTepHCTHK ero
nerasell M y3J0B) NeHCTBUTENbHLIM 3HAUEHHAM HU3MepAeMOl HJIH
3amaHHOH DEJHUHHB Ha3bIBAETCA TOUHOCTHIO.

TounoCTb HpU6OPA XapaKTepPH3YeTcsl —BEJHUMHOH IOrPelHOCTH
ero ToKasaHmil, Ha KOTOpble 0KAasbiBaloT BJMsHHe IOrDEIHOCTH, 10
[yLLeHHble [[PA H3TOTOBJEGHHH JeTajedl U 3JEMEHTOB npubopa H B
npoiecce camMoi COOPKM M PEry/THPOBKH. K morpeniHocTsiM COOPKH
OTHOCATCS] [OTPEIIHOCTH, CBSI3aHHble ¢ HETOYHOCTSIMH COCJMHCHHA H
KOOpAHHALMK AeTasefl, HeTOYHOCTAMU  PEry/IMPOBKH M nonbopa
5J1eMEeHTOB TpHGOpPa MO [eOMEeTPHUECKHM, 3JICKTPHUCCKHM, MATUHT-
1bIM H ApYTHM TapaMerpam u . A. OfHON 13 TVIABHBIX 3alay TEXHO-
JIOTHYECKOTO Iponecca cOopkH npudopa ABJIACTCS ofecrieueHHe Tpe-
6yemoii TounocTH ero nokasauuil. CoBOKYIHOE Bo3jelicTBHe BCex Io-
TpelIHoCcTell He JOJIKHO MPEBOCXOAUTD JOMyCKacMol HOrperHoCTH.

[TorpemHOCTH, BO3HUKAIOILIE B IPOLUECCe U3rOTOB/ICHHS npudopd,
HA3LIBAIOTCST TTPOM3BOACTBEHHLIMH. [List Hecne10BaARNS JOCTHXKHMOH
TOUHOCTH NPHGOPOB HEOOXOAMMO H3YUMTb OCHOBHbBlE MpHCYHIHE HM
NPOHM3BOACTBEHHLIE TOTPEMIHOCTH.

§ 2.2. BUJlbl MOrPEILHOCTEM *

B ocnoBy KaaccuduKaiun MOrpeliHocTeil MOTYT OBITh MOJIOKEHD
pas/anunbie pu3Haky. Hanbosee yacTo MOrpeltHOCTH 107 pa3aesaior
Ha abcoJIOTHLIE H OTHOCHTeJbHBIE, CHCTeMaTHYeCKHe H caydaiiHee,
MeToJHyeCKHe M HHCTpyMeHTalbHBe. KpoMe TOro, MOXKHO pas/i-
yaTh MOTPELIHOCTH OCHOBHBIC, JONOJHHTEbHbIE I LOMYCTHMEIE.

ABcontOTHOI N02PeluHOCTHI0 Ha3bhBaeTcs pasHoCTb Mexy Hokd:
3anneM npubopa App H AefCTBUTENBHBIM 3HAUCHHEM A usmepsemoi

BE€JIMUHNHBL!

AA=Amy—A. (2. 1)

s ypasHenusa (2.1) ciexyer, 470 abcoA0THAST TOrPeliHoCTh BhIpa-
JKaercs B eIMHAIAX H3MepAeMON BeJHUMHBL (M, kmluac, epadyc H
1. n.). Juist Toro 4TOGH! ONpeleTHTh neficTBUTEIbHOE 3HayeHe H3ME-
psieMOHl BeMHYHHBI, HYXKHO K MOKa3aHHAM npuGopa asnre0panyecky
IpHGABHTL BEJHUHHY, HaA3HBAEMYIO nonpaskoil npubopa:

A=Aup+n.

* BoJiee DOJHO O MOrpemHocTsIX eM. [27], T. 2.



HadewmHocTy 861X00H020 KOHTPOAS ONpPENessieTcs BepOSTHOCTBIO
TOro, UTO IIPOBEPEHHOE H3JAEJHe COOTBETCTBYET TEXHHUCCKNM yCJIo-
BHAM.

HedCKTl 1 OTKa3pl 10 BHHC KOHTPOJIbHOTO almapara npoH3BOJ-
CTBA BO3MOXKHBI IO CJAEAYIOMINM [PHUMHAM: HeNPaBMJIbHO BLIGpARa
CHCTeMa KOHTPOJsI, OTCYTCTBYeT HeobXoauMmas armnapartypa s Bbl-
[IOJIHEHHA KOHTPOJIBHBLIX ONEpalnil, HH30K yPOBeHb KBaJH(DHUKAIUN
n He coOMIONeHHl HEKOTOPHIC MPaBHAA KOHTPOJIA COOTBETCTBYIOLLUM
epCoOHAJIOM ([pPH HAJIHYHNK HCOOXOAHMbBIX TEXHHUECKHX CPECTR).
cAy4afHble IPUUHHEL,

HapnexnocTs moBbiraeTcst npu HamjexauleM KOHTPOJde HA BCey
CTAJUAX IPOU3BOACTBA.

Mruorue onepaliy KOHTPOMHPYIOTCS B Mpollecce cOOPKH, TOTOMY
UTO TPOKOHTPOJAMPOBATL HX B KOHIE COOPKHM He BCerja BO3MOZKHO.
B ob6bem paGoThl KOHTPOJNBHOI0 alinapaTa BXOZNT OCYLIECTBJECHHE
MCPHOINYCCKOrO KOHTPOJIA BCeX ONepamii TeXHOJOrHYeCKHX MHpoiec
COB, CIEHHAJbHOTO 000PY/AOBaHMs, MPHCIOCOB/IEHUT U Ap.

Hadesnocro tucxo0nbix saementos u marepuaios 3axaioudaercs
B TOM, YTO HX NaPaMeTPhl J0JKHLl COXPAaHSITh TPEOYCMYIC BEJIHTHH)
B TeYeHHe BCETO CPOKa CAYKOBI.

ODJIEKTPHUCCKHE CHCTEMbl BBIXOAAT M3 CTPOS B OCHOBHOM H3-38
OTKa30B MHKDOBBIKJIOUATEeJeH, pesie M APYIHX KOHTAKTHBIX YCT-
poitcTB. HanMchee HAZEXKHBIMH 97€MCHTAMH  3JCKTPORHLIX VCT-
POHCTE SIBJSIOTCA 5JEKTPOBAKYYMHble HpHOOPH. HanemHOCTb 3e-
MEHTOB MOXKCT OLITh MOBLIIIEHA BHeApeHHeM 3PPEKTHBHBIX METOACB
UX TPCHHPOBKH epen cOOPKOil.

OTkasel Majenns H3-3a2 TEXHOJOTHHYECKHX TPHYMH MOTYT SIBUTHCS
pe3y/IbTaTOM HApYyUIeHHs NPHHATON TEXHOJIOTHHM WIH XKe ee HecoBep-
weHcTBa. BHenpeHHe NPOrpeCcCHBHON TeXHOJOTHH, a TAKIKE CO3LaHHe
HaJCKHBIX KOHCTPYKIM W3/ ufl, INHPOKOe TpUMeHeHHe B HUX CTaH-
NApPTHBIX, YHUDUINPOBAHHDBIX, 00Ja1aI0IIX GOAbLION HA L KHOCTHIC
3JIEMEHTOB SIBJSIOTCS ONpeneadomuMu GpakropaMn obecrneueHus na-
NEXKHOCTH.

Bricoknii ypoBeHb MeXaHU3AIMH M aBToOMaTH3alliu  pador No
cOopKe ¥ KOHTPOJIIO H3[eJHsl, IPUMeHeHHe TIOTOUHBIX METOLOB cOOp-
KH 3HAuYyTe/]bHO YBEJHUHBAET HAJeAKHOCTb H3jelusa. B Takux MHpo-
leccax WJM COBCEM HCKJIOYAIOTCS WM CBOASITCA A0 MIIHHMyMa CJje-
CAPHO-NIPHrOHOUHLIE PAOOTH, SABJSIOLIMECH OCHOBHBIM HMCTOYHHKOM
BO3HHKHOBEHHsI Ae(pEKTOB M OTK/JIOHEHHH oT uepteka B NpOHECCE
cOOPKH.

IocTosHublit ainaaus oTKa30B W 1eeKToB, BO3HUKAIOUIUX B XONC
TEXHOJOrHYecKoTo NPOIHecca, MO3BOJAET BLIABHTL JONVUIEHHBe 0T
HEr'o OTCTYIJICHHS MJIHM HECOBeDILeHCTBO OT/eJbHBIX onepalHil U BHe-
CTH HeOOXOoAMMbIe KOPPEKTHBBI B TeXHOJOTHYECKHE NpPOLecc,
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BEJMUHHBI, B pe3y/bTaTe KOTODHIX NOJYYdlOTCS pasJjHyHble YHCJIO-
Bble Pe3yJbTaThl.

[prunnamy cayd4aifHbIX DOrPEIIHOCTEH MOTYT OHITH TPeHHe B MO/L-
BHXKHOHU CHCTeMe, 3230phl B [EpPefaTOUYHBIX MeXaHH3MaX, CyObeKTHB-
HEIE TOTPEUIHOCTH OTCYEeTa H T. J.

MeToiuyeckue U HHCTPYMEHTAJbHbIE€ NIOTPEMIHOCTH

B 3aBHCHMOCTH OT NPWUUMH, HOPOXKAAIOUINX [OTPEIIHOCTH, UX J€-
JT HA MeTOAHYeCKHe W HHCTPYMEHTaJbHLIe.

Meroduteckue TOTPEMIHOCTH NOSABJASIOTCS [PH HeCOBEpLIEHHOM
Meroze namepennsi, OHM He 3aBHCAT OT KauecTBa H3TOTOBJEHHS NPH-
fopa.

HHucrpymenraivrople TOrpellHOCTH 3aBUCAT OT KadyecTBa HM3TOTOB-
JleHus Tpu6opa H KauecTBa NpHMeHseMBIX MaTepuasjoB. K HHCTPY-
MEHTAJbHbIM MOFPENIHOCTIM OTHOCATCS H NPOH3BOACTBEHHBIE, BO3-
HMKAlOIMe B IIPOLECCC M3rOTOBJAeHHs mpubopa Ha BCeX 3Talax TeX-
goJoruyeckoro mpoiecca. [IpoH3BOACTBEHHbIe [OTPEINHOCTH HAasbl-
BAIOT TaKKe MEePBHUHBIMH HOIPEIIHOCTAMH pubopa.

[IpumMepsn HHCTPyMEHTAJbHBX NMOrpPemWHOCTEH.

1. TlorpeliHOCTH, BO3HUKAIOIIME TIPU OTKJOHEHMHM [1apaMeTpoR
npubopa oT HOMHHAJbHBIX (M3-38 HETOUHOCTH H3TOTOBJICHHS deTaselt
W yaJI0B, TOJ BAHSIIHEM H3MEHEeHHS OKDyXKalollefl TeMIlepaTyphl, HU3-
3a CTApEHUs MaTepHaJlOB ¢ TeYeHHeM BPeMeHH H T. I.).

Tak, manpumMep, TP M3MeHeHHH TeMIepaTyphl CKpyKamouiel cpe-
Ikl BO3HHKAIOT MHCTPYMeEHTAJbHBlE TCMIepaTypHbIC [OTPENIHOCTH
BCJEACTBHE H3MEHeHHs JIHHeHHBIX pasMepoB jJeTaJged, VYIPyrux
CBOHCTB MAaTepHAaJOB, 3JEeKTPHUECKMX M MAarHHTHBIX [apaMerpoB
3JIEMEHTOB, yYaCTKOB H Iellell npubopa u T. L.

2. [TorpemuocTy, BOZHUKAOUIHE NPH AEHCTBMH Ha NOABHXKHYIO
cucTeMy NpHGOpa CHJ CyXOrO TPedHMsi, CHJI, BhI3BIBaeMLIX HecGasaH-
CHPOBAHHOCTBIO HOABHIKHOA CHCTEMBI, H AP.

CHJIbl ¥ MOMEHTHl TPeHHs TIPY HENOABHXKHOM OCHOBAHHH Hanpas-
NeHbl HaBCTpeuy ABHIKEeHHS MOABHXKHOM cucremer mpubopa. [lpwn
BO3pacTaHUH H3MepsieMOHl BeJHYUHBI TPeHHe NPelsTCTByeT yBeJnue-
HHIO TOKa3aHu#l rpudopa — Npubop gaer 3aHHKEHHble [OKa3aHuf,
IpY yMeHbLIEHHH H3MepsAeMol BeJIHUYHHBl TPeHHE TNpenAaTcTByeT
YMEHbIIEHNIO TTOKa3aHUi — NPUOOp JaeT 3aBhilieHHble NMOKAa3aHHUS.
Ecan ocnoBanne npubopa MOABHMMKHO, TO CHJB TPEHHS MOTYT COBIa-
naTh C HANpaBJEHHEM IBUMKEHHS MOABHIKHON CHCTEMB! H HX JeHCTBHC
ByaeT o6paTHLIM ONHCAaHHOMY Bbilre, [1pu Hasuuuu Kpyrosoi suGpa-
UMK OCHOBaHWSl (BUOpaIMM B ABYX B3aHMHO NePIEHAMKY/ISPHBIX Ha-
apaBJeHusix Co CABUTOM 10 (ase Ha =90°) CHJILI TPEHHST MOTYT BBI3-
BATb OJHOCTOPOHHHE yXoj MOABHKHOH CHCTEMBl B Ty WJIH JPYIYIO
CTOPOHY B 3aBHCHMOCTH OT 3HaKa caBHra ¢as.

Cuspl © MOMEHTBI OT HEypaBHOBELIEHHOCTH IOJBHKHOH CHCTEMBI
BBI3LIBAIOT TOTPEIIHOCTH [P HaKJIoHaX mpuGopa, npu AeHCcTBUHH
(POLOJbHBIX H TONEPeuHbX yCKOPeHuH, P Haquuuy BUGpauuu. Bu-
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[Tonpaska co aHakoM «-» (marocoBast TNonpaBKa) Gepercs B TOM
clyuae, Korja ToKazauue npuéopa MeHbHle JelCTBHTEJbHOro 3Haye:
Hus Ha3MepseMoll BequunHbl. [TonpaBka co 3HAKOM «—» (MHHYCOBAs
nonpaBka) — KOrja InokasaHue Npuéopa GoJblle HEHCTBUTEILHOTO
3HAYEHUS H3MepAeMOll BEJHUITHBL.

[lonpaBka paBHA Pa3HOCTH MeXAY AeHCTBUTENbHbIM 3HAUEHHEM
H3MepseMOl BeJHUHHDI M TIOKa3aHHEM Ipubopa:

H=.’4—Anp. (2 3)

CpasHenne Boipaenut (2.2) u (2.3) HokaswBaeT, uTo MOMpPas-
Ka paBHa abCOJIOTHOM MOTPEILHOCTH, B3STOH C 06PATHRIM 3HAKOM:

II=—AA.

s yno6crBa BBefeHHs TONPABOK K MOKazaHHAM NpUGopon HX
BHOCAT B TabJ/IMIY MJH Ha rpaduk.

OrHocuTeabHOl NOepeuinocTbI0 TIOKa3anuih IpuGopa Ha3bIBAETCsH
OTHOLIeHHe a6COJIOTHON MOTPEINHOCTH K 3HAUCHHIO H3MePAEeMOH Be-
JUUHHBL

A ' AA .
e==—— WM s:»T-lf‘,O%‘ (2.4)

[IpuBegeHHass MOTPEIIHOCTb, KOTOPAs HOPMHPYETCS oOpUHO B
Texuudeckux ycaosusax u ['OCTax, paBHseTcst BbipaKeHHOMY B IpO-
leHTaX OTHOLIEHHIO a6COMIOTHOH IOTPCIIHOCTH H3MeDeHHs (BBIIOJI-
HeHHOro B pabouedl YacTH MIKaJLI) K BCPXHEMY Npenety H3MepeHHH
npubopa:

AA

npen

c [ Y 0

Snpmn = 100%. (2.5)
Ilnss npuGopoB ¢ ABYCTOPOHHEH INKAJOH NpHBEAEHHAS MOTPEIINGCTD
BLIpaXkaeTcsa B MPOUCHTAX OT CyMMbl Ipejejos HamepeHuil, [Tpuse-
NeHHas MOTpemlIHOCTL NT0J0XKeHa B OCHOBY olpejes]eHHsl KJjgacca To'l-
HOCTH PUBGOPOB.

CucreMaTHYeCKHEe H Cﬂy‘laﬁHble AOrpeurHoCTH

Cuctemaruyeckumuy nO2peLiHOCTAMY HA3BIBAIOTCS NOTPEIIHOCT,
MOCTOSTHHBIE 110 BeJHUYHHEe M 3HAKy WIH H3MEHSIONINeCs o olipeic-
JeHHoMy 3akony. CHCTeMAaTHUECKHE TOTPEIIHOCTH CYMMHDPYIOTCA
anrebpanuecky. 3HaueHMe CHCTEMATHUECKOH MOrpeIIHOCTH Ha KaxK-
no# TOUKe IUKAJBI TIOBTODSieTCS [IPHM MHOTOKPATHEIX HCIBITAHUAX
npubopa. IlpuunHaMu cucTeMaTHYeCKHX NOTPEMIHOCTeH MOryT OBITh
CMellleHHe CTpeJiKM Ha CBOEH OCH, HelpaBH/IbHAs TpagyHPOBKa LIKa-
JIbl, HETOYHas PeryJiupoBKa lepefaToOYHOTO MeXaHH3Ma H T. II.

Cayuaiinoimu no2petinoCTamy Ha3bLBATCA MOrpelHoCTH, He ol
peflesieHHbie 3apaHee MO BEJHYHHE W NPHDPOJe; B MX [OABJIEHHH HE
HabaiogaeTcs Kakof-11n60 3akoHoMepHocTH, CJyyafiiible ITOTPELIHO-
CTH 00HapPy:KHMBAIOTCA NPH IOBTOPEHHH H3MePeHHil OJHOH M TOH Ke
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GpanfioHHbie YCKOPeHHs, BO3AelCTBYS Ha HeypaBHOBEMICHHYIO Maccy,
CO3/ai0T 3HAKOIIePeMEHHbIEl HIIePLHOHHBIEI MOMEHT, YTO OOBIUHO BBI-
3piBaeT KoJeOaHHd NOABHXKHOM CHCTEMbl C YacTOoTOl BHOpamuu H
COOTBETCTBEHHO NYJbCALMIO BHIXOJAHOTO CHTHAJA.

WMuepiiHonHbie CHJIbI, BOSHUKAIOWIYE TI0] BAHAHHEeM BHODALHH, MO-
TyT CO31aBaTh OAHOCTOPOHHMH YXOA [OABHXKHOH CHCTEMBI, ¥MEHb-
llenye MOrpelllHoCTed OT HeypaBHOBELIeHHOCTH JOCTHraeTcsl ypapBHO-
BeIIMBaHHeM NOABHKHOH CHCTEMBI.

OcHoBHasl, AONMOJHUTEAbHAA U J0IyCTUMasa MMOrpeMIHOCTH

B szaBucHUMoOCTH OT yC/JI0BHH paboThl NpHGOpPA PasjHYa0T OCHOB-
HYIO ¥ JOTIOJIHHTE/JAbHYIO [OTPEeLIHOCTH.

OcHoBHOU Has3biBaeTcs NPHBeJeHHAA [OIPEIIHOCTb, oNpejesse-
Masi [pd HOpMaJbHBIX yC/lIoBHAX paboTwl npubopa, [/s KOTOPHX
TIPOM3BOIM/IACE ero IPAaJyHPOBKA.

Honoanureasror HazblBAIOT NOTPENIHOCTD, BLI3EIBAEMYIO BJIHSHU-
eM Ha NpubOp BHENIHHX YCJIOBUH M BO3HHKAIOWIYIO NPH OTKJIOHEHHH
ycJOBHH paGoThl OT HOPMAJBHLIX.

Honycrumold HaszbiBaroT HAHOOJBHIVIO NOTPELIHOCTh, AOMNyCKae-
MyI0 HOPMaMmH, VKA3aHBHLIMH B UepTCKax H TeXHHUECKHX YCJIOBUIX
HT I

CoBOKYIMHOCTL BCex NMOTpelIHOCTel, BBI3LIBAIOUIMX HOrPEIlHOCTh
nokasaHull npuGopa, He L0JKHA NPEeBOCXOAUTL JONYCTUMON HOrpel-
HOCTH.

Caenyer uMerb B BUAY, 4TG CYMMAaDHAs pe3yIbTaTHBHAS MOrpeELl-
HOCTb NpuGopa He Bcerga npeacranafeT cobofl cyMMy BceX IIOrpenl-
HocTell, BoamokHa ¥ B3aHMHas KOMIIEHCALMA NOTPeLIHOCTeR B mpH-
6ope, naMeHeHHe 3aKOHOB HUX pacnpejfesenusd, HaMeHeHHe pPe3ydbTa-
TUBHOH THOrpeIIHOCTH PeryJHpoBaHHeM coOpaHHOTro NpHOGopa.

B 3aBHCMMOCTH OT BEJHYMHBI [OTpelIHOCTeH [pPHOOpH AeJsITCS
Ha kJaccel Toudoctd. [{udpa, ofosHayaouas Ka1acc TOYHOCTH TpH-
fopa, onpenenser HaHGOJIBIIYIO JONYCTHMYIO NPUBENEHHYIO MOrPel-
HOCTb (B MpoOLEHTaX) AJs HOPMaJbHBIX Yc/I0BHiI paboThi npudopa,
I. e. ero OCHOBHYIO HOTPENIHOCTD.

§ 2.3. MOHATHE O BA3AX

[Tox tepmunom «Gasa» MoxpasyMeBaeTCs COBOKYNHOCTL IIOBEPX-
gocTel JUHWUH HJAH TOUCK JeTaJH, IO OTHOMIEHHIO K KOTOPBIM OpHEH-
THPYIOTCA IPYrH2 AeTa/d U3AC/IS MJIH APyrHe MOBEPXHOCTH AaliHOA
meTasu npu ux 06paboTKe HIH H3MEPEHHH.

B3anMuast opueHTHPOBKA JAeTajefl H y3Jo0B B npuGope, BOZMONK-
HOCTH JIETKOTO H TOUHOIO KOHTPOJs HX NOJOMKEHHs JOCTHrdeTCs BHI-
Bopom cooTBercTBYIOMUX 6a3. Ha TouHoCTh c6opouHOre COCAHHEHHSA
BJAHSIET He TOJIBKO TOUYHOCTh H3IOTOBJIEHMs nerasef, Ho U NMPaBH/Ib-
HOCTb BHIGOpaA Ga30BhIX HOBEPXHOCTEH, OMpefeNdUIuX IIOJ0KEHHE
nerajel ¥ y3/10B B npoiecce cGOPKH.

Baanl fesaarca Ha KOHCTPYKTOPCKHE M TeXHOJOrHYECKHE,
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KOHCprKTOpCKaH 6asa — 3T0 COBOKYIHOCTL HOBepx-
HOCTeH, JIMHAI WIH TOUEK, 110 OTHOWIEHHIO K KOTOPHIM OPHEHTHPYIOTCST
0 pacueTaM KOHCTPYyKTOpa APYrue jgeTanu mpucopos. Pacnosoxe-
HHe JeTajiell ¥ y3JI0B IPHOOPOB HA YepTeKax 3afaeTcss OTHOCHTENbHO
KOHCTPYKTOPCKHX 643, KOTOPble BBIABJASIOTCA M3 pacuyera pa3MepHbIX
Henell MexaHu3MoB, B KadecTBe KOHCTPYKTOPCKHMX $as yacTo NPHHH-
MarlTCs He MaTepuajbHble, a TeoMeTPHUYECKHe 3JeMeHThl perasel
(oceBble JIMHUM OTBEPCTHH U BAJIOB, GHCCEKTPHCHI YIJIOB, OCH CHMMET-
pHH U T. ).

TexHonornueckas 6a3ad-—3T0 COBOKYIIHOCTb MOBEPXHO-
creil, JIMHUE M TOYeK, HCNOJb3yeMBIX B Ipoliecce H3TOTOBJIEHHs 1eTa-
1 AJi yCTAHOBKH Ha CTaHKe, H3MEPeHHs ee, a TaKXKe [JIsi ONpee-
ne}mﬁ IIOJIOKEHNS JeTa/ln NPH cOopKe H3Aenusd. TexHosoruyeckue

Dasml, HcHoJb3yeMble B Ipollecce COOPKH H3AEMHS, HA3LIBAIOT CHO-
pounbiMu 6asamu. Iloxg cbopoumbimu 6azamu toapasymeBaeTcss CO-
BOKYIHOCTb MOBEPXHOCTEH, JHHHH WJH ToUYeK, 10 OTHOLIEHHIO K KO-
TOPbIM (aKTHUECKH OPHEHTHPYIOTCA APYrHe AeTadu H3JLeNHfA. D1
6asbl 06pasylOTCa TeMH 3JeMEHTaMH feTajell, KOTOPHe ONpefeIsioT
X TIOJIOXKEHUEe OTHOCHUTENDbHO APYrHX, paHee YCTAHOBJIEHHHIX fe-
TaJje.

CGopounas 6asa Ha3BIBACTCsi OMOPHOH, Korja 6a3upyioilHe 1O-
BEPXHOCTH, COCTaBJSIOLHE ee, HENOCPEACTBEHHO CONpHKAcarmTcs C
(TOBEPXHOCTAMH ADPYrUX geraqell, OmopHo#l 6a3oll MowxkKer GbITh MO-
8epxHOCTb. OceBble JIMHHHM, GHCCEKTPUCH YIJOB, OCH CHMMETPHH
ONOpPHO# 6a3ot OLITL He MOryT.

C6opounas 6asa nagbiBaeTCs MPOBEPOUHOH, KOTLA COCTABJISIONIME
¢¢ 0asUPYIOLIMC MOBEPXHOCTH CJAYKAT AJA NPOBEPKH [OJOMKEHHS
TeTaJH 10 OTHOUIEHHIO K ADYrHM feratsaM usgeaus. [lposepousas
c6opounas 6asa MoxKeT ObITb M pealibHOH H yCJIOBHOH T. e, OHa MO-
#KeT ObITh 06pasoBaHa U3 MaTepHaJdblbIX MOBEPXHOCTEH H OTAENbHBIX
reoMeTpUYeCcKHUX 3JeMeHTOB (OCeBble JMHUH, GUCCEKTPHCH YIJIOB U
ap.).

7 OBBILICHAS TOYHOCTH COOPOUIIONO COeAMHEHHS B KauecTRe
KOHCTPYKTOPCKHX M COOPOYHEIX 6as caemyer NPUHEMATL OJHHM H TE
®e noBepxHocTU. [Ipn aTux yc/oBHAX MoxeT ObITh HCilONb30OBAHA
IpelyCMOTPEeHHAs YePTeKOM BeJHYHHA BCero JOMyCKa Ha TOUHOCTD
B3aHMHOIO DACNOJOXKeHHs feradell B uage . OQHAKO B psge Cay-
gaes, KOrja KOHCTPYKTOpPCKas 6a3a colepKHUT He TOJIbKO MaTepHalb-
Hple MOBEPXHOCTH, II0 Il TEOMCTPIICCKHE 3/1eMeHTH (oCeBble JIHMHHUII,
OUCCEKTPHCHI YIVIOB U NP.), cGopounas 6asa He COBNAfaeT C KOHCT-
pykropcko#t. Jlomyck Ha TOYHOCTH B3aHMHOTO DACIOJIOXKEHHUA
ZetaJslell, ompeAelsieMoro cOOPOUHLIME GazaMu, GygeT Melblle
LONyCKa, MNPEAYCMOTPEHHOTO 4YepPTeKOM OTHOCHTENBbHO KOHCTPYK-
TOPCKIX Ha3.

C6opounble 6a3bl 1e/IATCS TaKKe Ha OCHOBHBIE H BCIOMOraTeb-
Hele,

Ocrosnpie Texnoroeudeckue 6a3vi — 6a30BHe H B COGPAaHHOM
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npubope, T. €. OHH SBJASIOTCA CONPATACMBIMH [I0BEPXHOCTAMH. Bcno-

MozaTesbHbMU COOpoUnbLMY 6a3aMU HASEBAIOT COBOKYIHOCTH no-

BepXHOCTefl JMHMA WJH TOUYEK, HCIOJb3yE-

t':r-:l MBIX B KauecTBe 6a30BBIX Npu cOOpKe, HO

: He SBJISIONLMXCS COMpSraeMbIMH B COGpaH-

Hom npuGope. BcmomorarelbHble 6aspl He-

JKeJaTeJbHO HCIoJb30BaTh, TaK Kak 3TO

cBA3aHO C yMeHbIIeHHeM JONycka Ha

cGoOpKy CoelHHEeHHs, NGO YacTb NMPelycMoT-

Pusiunsuebams peHHOTo YepTe:KOM MOJIs JOMyCKa Moo=

[[aeTcsl HEeTOYHOCTBIO PaclosloXKeHus BCIO-

_ MorateJbHOH 6a3bl OTHOCHTEJNBHO OCHOB-
8 Ol

Bpi6op 6a3 M/IIOCTPHPYET PHC. 2.1 Ilo-

BepxHocTH ferastefi mo @ 4A, MJI0CKOCTAM

E—B u B—B sipasxorca 6a30BbIMH COIPS-

B4A rAeMBIMH [IOBEDXHOCTSAIMH B IpHGOpe. Ecan

i 5TH TOBEDXHOCTH BBIGpPAHBl B Kad4eCTBE 6a-

OBLIX TPH cGOpKe yajaa, TO OHH H OYAyT

OCHOBHBIMH  COODOUHBIMH  GasaMH. Ha

Puc. 2.1. Tpumep swiGopa

rexnomorageckix (c6opou-  pHC. 2.1 MPOTHB TAKHX 6a30BbLIX [OBEPXHO-
HbIX) Gas. cTeli Hamecena IITpHXOBKA. Ecam npH
Oes omaeperns @ 34 somx-  COOpKE fAeTald B TPHCIOCOOJEHHH OpHEH-

ua GLITH napasliensHa 1J10C-
Ha OuTE D ewenne me  THPYIOTCS O  [OBEPXHOCTSAM A—A, I'—T,

Gonee 0,02 mm); Guenne IO~ -
e T oriocuTebiio % 7, To 3TH NMOBEPXHOCTH 6yLyT BCIOMO
oTBEpCTHA 0z154A e Gomee raTesbHBIMH Ga30BBHIMH HOBEPXHOCTAMH.

s man

§ 2.4. OCHOBHBIE MONOYKEHUS PACUETA PA3MEPHBIX HENENR

B c60pouHOM COeIMHEHHH CONpAeHHble MOBePXHOCTH geraJjeft
TOMAKHB GBITh PAaCHOJOXKEeHB OTHOCHTEIbHO APYr Ipyra onpeaeneH-
HBIM 00pa3oM. B MOABHKHOM COGIHHCHHH MEXKLY COOTBETCTBYIOLIH-
MH TOBEPXHOCTSIMH HOJKHA ObITh oBecrieuena tpebyemas BeJIHYHHA
3a30pa, B HENOJIBHIKHOM — JIOJZKEH 6LITh HATAT ¥ T. 1. PaccToAHHE
MeXy COOTBETCTBYIOLUHMH TOBEPXHOCTAMH  HJIH ocsiMH aeraJsiel
COOPOUYHOTO COCAHHEHHs] 3aBHCHT OT COOTHOLICHHA pasMepoB [leTa-
neft, o6pasyionx BMeCTe C 3aJlaHHLIM 3430POM (nataAroM) 3amMKHYy-
TIyiO Ienb B3aNMOCBA3AHHBIX M B3aHMO3aBHCHMEIX pasMepoB — paa-
MepHYIO LeMb.

OT COOTHOIIEHHS MeXKIy AOTYCKOM Ha TeOMETpHUEeCKHi apamerp
(3agop, HaTArT H T. I}, XapakTepusyiouuir c6opouHoe COENMHEHHUE,
W NOMyCKaMH pPasMepoB jerajefl, BANAIOIHX HA STOT napamerp, 3a-
BUCHT MeTOHL M Mpoliecc COOPKH COeIHHEHHS. [TosTomy paspaboTKy
TeXHOJOTHUECKOTo Mponecca cGOPKH BAUMHAIOT C M3YUCHHA pa6ounx
qeprexefl perasedl, BXOAAIHNX B c6opouHoe COeJHHEeNHe, paspabort-
KH WM O3HAKOMJEHHSI C TeXHHYECKHUMH YCJIOBHSMH, B KOTOPBIX per-
naMenTHpyeTcs Tpefyemas TOYHOCThL COOPOUHOrO coenuuenus. Coc-
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TaBJeHHE, aHANH3 H PEIICHHe yKA34HHOM I[ellH B3aMMOCBI3aHIIbIX
pasMepos (pasMepHOH IeNnHu) No3Bo/MAEeT HAaHGOMEe Ledecoobpasiio
paspadoTrarh Ipouecc cEOPKH.

Pasmeprod yenoio Ha3BIBAIOT 3aMKHYTYIO CHCTEMY B3aHMOCBS-
BaHHBIX pa3MepOB, OTHOCAIIMXCS K OHOH WJIM HECKOJbLKHM JeTa-
JISIM, ONpPeleSIONIMM OTHOCHTENBHOE IOJOKEHHE TI0BEPXHOCTEN HJIH
ocell aTHX neransefi. PasmepHas 1enb, BHpPaXaiomas B3aHMHYIO
CBA3H JeTasedl CGOPOYHOTO COeNMHEHHUS, HABBIBAETCS C60POUHOL pas-
MepHOLL yenvio.

YUUTHIBAs, YTO OCHOBHEIM CBOICTBOM pasMepHOH el ABJseTCd
€€ 3aMKHYTOCTb, 4 Ha TOYHOCTL OAHOrO H3 Pa3MepPOB 3TOH ienu (Ha-
apuMep, 3a3opa) HENOCPeACTBEHHO BJHsET OTK/IOHEHHe Jio6oro pas:
Mepa, BXOJSLIETO B JLAHHYIO Ilellb, IPUBEAEM CJelyioLiee Onpeene-
HHe Pa3MepHON eny *: pasmepHol yenvo Ha3viBAIOTCS PACNOLONCEH -
Hole N0 3AMKHYTOMY KOKTYPY pasmepsl, HENOCPEOCTECHHO BAURAIOUYILE
KA TOYHOCT6 001020 U3 pasmepos KOHTYpa. Paamepras ienb COCTOHT
43 3BEHbEB.

3senom pazMepHOH leNH HaspBAaeTCs pasMmep, ONpeAessioltui
PACCTOSTHHE MEXKJy MOBEPXHOCTAMH (OCAMH) HJH MX YIJOBoe pacrio-
JoxeHnre. 3a30p, HJIM HATAr, PACCMATPHBAETCH KaK CaMOCTOSTEJb-
HOE 3BEHO PasMepHOi LeNH, KOTopoe B OTJIHUHE OT APYIHX 3BEHBER
MOXKeT MMeTb HOMHHAJBLHBEIE pasMmep, paBHBII HyJdic. PasmepHad
Llellb COCTOUT H3 COCTABJAIONIMX H HCXOJHOTOC WJIH 3aMblKalollero
3BeHbeB (pa3mMepon).

Hcexodnoe sseno pasmeprotl yenu — 3To pasmep, K KOTOPOMY
TIPeABSIBJISIETCS OCHOBHOE TpeOOBAHHE IO TOYHOCTH JNEeTa Iy HUJIH yald
sipuGopa (HanpuMmep, TOYHOCTb COBNAAEHHs oCell BAJOB ABYX CONPH-
faeMbiX y3JI0B, TOUHOCTb MEXKIEHTPOBOIO PACCTOSHHA ClENJIolen-
€51 mapwl 3yBuaThix KoJec, oceBofl JodT oCH ¢ 3y6UaThHIM KOJeCcoM B
CoOpaHHOM peAYKTOpe H T. 11.).

Samvikarowee 368eH0 pasrepHOl yenu — 3To 3BEHO, KOTOPOe B
npouecce c6opkd (GOPMHPYETCS B MOCJEAHION OUEpeab, 3aMbiKas
pasmepuyio lenb. PasdMep 3aMBIKAIOUIEr0 3BeHa 3aBHCHT OT pasMe-
POB OCTAJbHBIX 3BeHbEB PA3MEPHOH IleNH, HashiBaeMBIX COCTAGAANIO-
umu. Bo MHOTHX caydasix HCXOZHOE 3BEHO PasdMepHOil Lelld CoBna-
HaeT ¢ 3aMBIKaIOILIM.

Torpa ypabrenue pasMepHOH Ieru paspemiaercs OTIHOCHTEIBHO
3aMbIKaloniero (MCXOAHOTrO) 3BeHa AJA Toro, uToOLI ONpPeLesHTD,
obecrieynBaeTcs JIM TOYHOCTh yaJa MPH BHIGPAHHBIX TOUHOCTAX pas-
MepoB ero aeraJefl.

Hame Bcero 3aMblKalouiuM 3BeHOM SIBJSETCSl pPasMep A€TaJH-
Komrnencaropa. Ilpu paspemenny ypanHeHHs pa3MepHOH LENH OTHO-
CHTEJIbHO 3TOTO 3aMBIKAMOIIETo 3BEHA ONpPeesSTCs PasMephl KoM-
flencaTopa, KoTopele HeoOxonumel Ajs obeciieueHuss TpedyeMoll TOU-
HOCTH y3/Ja (HCXONHOrO 3BeHa) NPH BLIGPaHHBIX TOUHOCTAX pa3dMepoB

*T1. ®. dviaes, PasMepuole wenu mawmmld, Mamrus, 1963,



ero geraseli. VIcxo[Hoe 3BEHO BXOAHT B Pa3MEPHYIO Helb Kak ONTHO
13 COCTABJSIOLINX 3BEHBEB. -

VeeAuusQIOW UM HASLIBACTCS 3BEHO, C YBEJIHYEHHEM KOTOPOro
3aMbIKAollee 3BEHO YBEJHTHBACTCA.

Vienblaiowu s Ha3HBACTC 3BEHO, C YBEeJHUCHHeM KOTOporo 3a-
MBIKAfolllee 3BEHO yMeHblIaeTCs.

3BeBo, 3a CUET H3MEHEHHS! BCJMUHHEL KOTOPOrO AOCTHrAETCHA He-
o6X0aNMas BEeJHUNHA 3aMbIKAIOLIero 3BeHA, HAa3bIBACTCH KOMNEH-
CUPYIOWULM.
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Puc. 2.2. COopoUHBIl y3esa 1M CX€Ma €ro pa3MepHo#l uenu

PaccvoTpuM B KauyeCTBe NpHMepa c6opouHoe coeauHeHHe, TpH-
BeneHHOe Ha pHC. 2.2,4. 3a30p X B NAHHOM COCAMHCHHM 3dBHCHT oT
COOTHOLIEeHHsT YBCJIHUMBAIOIIMX pa3MepoB A\, Ay, A; w ywmenbmiaio-
mux pasmepos by, B,, B3, Bs. Cpsiab Mexxqy 3THMH pasmepamu H
pazmMepoM X floKazaHma Ha pHC. 22,6 (rpaduueckoe H300paxKeHne
pasmepHofl 1emi). AHATHTHUCCKK B3AHMOCBASH MEXKLY yKa3aHHLIMU
pasmMepaMu BbIpaxaercs ypPaBHCHHEM pa3MepHOH Uenu:

X =A1 +A2 + As—‘51—52—53—54,

Cxemy pasMepHOIl Helu CTPOsAT CICAYIOIAM o6pasom, Hanocar
IBe TOBEPXHOCTH, MEXAY KOTOPHIMH geob6xoxuMo obecneduTh TPe-
6yemoe paccrosiine. 3aTeM 3TH MOBEPXHOCTH CBA3LIBAIOT colpdArae-
MbIMH pasMepaMu JeTaJeil, y1acTBYOLHX B pasMepHoil 1eny. Pas-
Mephl CJefyer pacroJaratsh B Takoli TNOCJIef0BaTeNbHOCTH, KaKylo
oHH uMeroT B y3Jae npubopa. Ha kaxmom speHe N0/KHO ObITH OYK-
BeHHoe oBosHauenye, TouHo c06/a101aTh MacmTab He 00A3aTelbHO.

PasmepHble HellM J€JMAT Ha cenyionide BHIDL JIMHEWHLbIe, YIJO-
Bble, MIJIOCKHE, IPOCTPAHCTBEHHbIE.

B iunelinoil pasmeproil yeny pasMepnl Napasie/bHET MeKIy
coboil.

B yea0s0il pasmeprol yeinu pasMepEl BHIpA2KEHLl B YIJIOBBIX Be-
JMUMHAX H CBA3BIBAIOT TOBEDXHOCTH HJH OCH, PaclOJOXKEHHBIC nof

yrJioM APYT K ApYyry.
20



B naockod pasmeproii yenu pasmepsl exar B OfHON WJIH mapad-
JICJBHBIX NMJOCKOCTHAX.

B npocrparcreennod pasmeprod yenu pasmepnl HaXOSITCS B He-
napayyieNbHLIX NJ0CKOCTAX. Bee 3BeHbSI NPOCTPAHCTBEHHON pasmep-
HOH IenH MOXKHO CIPOEKTHPOBATH Ha TPH KOOPAHHATHLIE MJIOCKOCTH.
Takum 00pa3om NPOCTPAHCTBEHHAS HENb MOKET ObITh IPHBeJEHA
K TpeM miockuM. Haubosiee pacnpocTpaHeHHBIMH SBJASIOTCH JiH-
HellHble Pa3MepHLIE IeNH.

YpasHeHHs pasMepHOfl 1e€NH BHIPAXKAIOT B3aMMOCBS3L MEKIY
pasmMepaMH LEeNH U MEeXIY AONYCKAMH Ha €€ 3BeHbS.

CeolicTBa HEPA3PBLIBHOCTH IENH OTPakaeT ypaBHEHHE

YA, —x— 3 F=0, (2.6)
s 4

_
rige )..4 Ag—cymma 3nauenuil yREMUHBAIONIHX 3BEHLER pasMep-
§

AN

4y by — CyMma 3HaueHHH yMEHLINAIOWUX BSBEHLEB DA3MepHOR
t

HOH 1€nH, YHC/I0 KOTOPHIX PAaBHO S;

HenH, YUCI0 KOTOPLIX PAaBHO f.

OO6biYHO Npu pacuere PasMepPHBEIX LEMell ypaBHEHHE 3alUChIBAIOT
OTHOCHTE/bHO pasmMepa 3aMBLIKAiOHIEro 3BeHa, YpaBHeHHE, COJep-
Kalllee HOMHHAJbHbIe Da3MepLl 3BEHbEB, HA3BIBAIOT YypPaBHEHHEM,
OTHECEHHBIM K HOMHHAJaM:

x=X A~ X5, (2.7)
s ¢

Ypapnenue (2.7) CaAyXKuT 1Js pacuera HOMHHAJbHBIX pPasMepoB
3BeHbEB pasMepHOH nenu. Ecan B ypaBHenuc (2.7) BMeCTO HOMHHA-
JIOB  TOACTABHTb MAaKCHMaJbHbIE Pa3MEpbl BCEX VBEJUYHBAIOHINX
3BEHLEB H MUHHUMAJBHLIC 3HAUEHHST BCEX YMCHLINAIUIUX, TO MOJYYHNM.
MaKCHMaJbHOE 3HAaYEHHE 3aMBIKAIOLIEro 3BeHa

xmax:Z(As>max_Z(Et)mm' (28)(
s t

Ilpu noxacranoBke B ypaBHeHHe MHHHMAJbHBIX 3HAUYEHHH BCeX
YBEJNUYNBAIOIIHUX 3BEHbEB H MaKCHMAaJbHBIX 3HAUEHH# BCEX yMeHb-
[WapUHX 3BEHbEB HAWAEM MHHHMAJbHYIO BEJIHUHHY 3aMBLIKAIOLLETO
3BEHA

xmm:Z (As)mm - 2 (Et>xnax (29)
s t

Hpeﬂe.}leaH BeJIMUHHa MNOrPeliHOCTH 3aMbIKaOLIEro 3BE€Ha 6)"
€T paBHa pa3HOCTH MEXKAY €ro0 MaKCHUMaJbHbIM U MUHHMAaJbHBIM
3HAYEHUAMHU:

AX == Xy — Xpin = [Z (As)mux - 2 (Et>mln] —
N ¢

—[2 (At)mln—E(Et)max]:Z Ai- (210)‘
s t

i
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BrLipamenus B CKOOKax NpeACTaBJAOT co6oH CYMMY INOTrpeLIHo-
cTeft BCEX COCTABJISIOLLHX 2BEHBEB LelH:

AX = [(ADmax — (ADmia] T [(Admax — (A)uin] -
e F LAy — (Aminl LB Dmax — (B )il -
A [(Bmax — (Bmin oo P max — (Bminl =
= (AAD e + (A A g oo F (A ADax +H (A5 e+

";' (AEQ)max + + (AEt)mux = E (AAs)max+ 2 (AEt)max- (21 1 )
g t

Vpapuenns (2.10) u (2.11) BbIpaXKawT 3aBUCHMOCTbL MpPeLesb:
HOro 3HaueHus omEOKH Ax 3aMBIKAIOUIETO 3BEHA OT norpeligocTef
REIHUNH COCTABJSIOMNX 3BEHLEB. YpaBHEHHE MOKASbIBAET, UTO MPEs
neJbHasi BeJMUMHA OWHOKH 3aMbIKAIOMEro 3BeHA paBHA cyMMe Be-
JUUHH aGCOMIOTHBIX 3HAUCHHH OMMOOK COCTABJAIOLIMX 3BEHLEB.

3ayenasi OTKJIOHEHHs COCTABJSIONIMX Da3MepOB NONMyCKAMH Ha
HUX, MOXKHO Hanucarb

By= 2.5, (2.12)

re 8; U O; — MOMYCKH COOTBEICTBEHHO Ha 3aMbIKAMOILEE U cocras-
JAI0LMe 3BEHDS.
W3 ypasrenust (2.12) caenyer, uTo npeneibHas BeJqUYMHA AONY-
cKa 3aMbIKaIOIero 3BeHa pasMepHoi lenu pasHa cyMMe a6comoT-
HbIX 3HAUCHH{ BEJHUYHH JONMYCKOB BCEX OCTAbHBIX €€ 3BEHbEB.

MerTojant pacuera pasMepHpix nenen

3agaua pacuera pasMepHbIX meneill — oGecmeuuTh 3aJaHHyIo TOY-
HOCTb 3aMBIKAIOMErO 3BeHA.

CyuiecTByIOT ABa OCHOBHBIX METOna pactera pasMepHbIX LeneH.

Pacuer no MeTORY MaKCHMyMa— MUHHUMYM A
[Ipeanosaraercs, YTO BCE A€Ta/H, BXOJALLE B c6OpOUHYIO €IHHHULLY,
UMEIOT Npefe/bHbIe MAKCHMaJbHbIE HJIH MHHMMAaJbHBE OTKJAOHEHHS
OT HOMHHAJIOB W COOPKY IPOU3BOAAT IPH CAMOM HeBJaronpUaTHOM
coyeTaHuu Pa3MepoBs JeTalsell, T. e. KOrla MAaKcUMaJbHbBle TpeIeb:
Hbie OMUBKH perasell mpubopa CKIaABBAIOTCA.

Pacuer Ha OCHOBe TeOpHH pepoaTuocTei. Cun-
TAOT, UTO pasMepsi JeTajell MapTHu ABJAAIOTCA cayuafiHHIMY  BeJIH-
YMHAMHM M HMEIOT pacccanHe (PaKTHIECKHX 3HaUeHuii B Opefenax
TI0JIsT [OoTyCKa.

ITocKoAbKY KOJHYECTBO jerajsell, UMEOIHUX pa3Mepbl Ha rpaHu-
ax AONyCKa, HEBEJMKO, TO NPHU pacuere Ha OCHOBE TEOPUH BEpOSAT-
Hocrell jaercss GoJee IMMPOKHA JONYCK HA H3rOTOBJEHUE JeTallel,
yeM IpU pacueTe Ha MAKCHMYM-—MHHHMYM. PaciuupeHde AONMYCKa

o

TIPUBOAUT K HEKOTOPOMY PHCKY — H3 HEKOTOPBIX jaeTajefl [aHHOM
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NapTHH He ynpacrtes co6parth y3es, MOCKOJLKY yCJOBHe B3aHMO3aMe-
HAEMOCTH /51 HUX OKa3LIBAETCS HEBLINOJHEHHLIM.

B rexmuke 3a MOmyCTMMEBI NPOMEHT pHCKa HPUHSATA BEJUUHHA
0,27%. 910 osmauaer, uro u3 10000 momiexamux cOOPKe YaJO0B
netanu AJst 27 MOTYT He YAOBJETBOPATL YCJIOBHSM MOJHON B3AHMO-
3aMEHSIEMOCTH.

ITpu pacuere pasmepHLIX meneil Mo MeTOAY MaKCHMYMa—MHHH-
MyMa cpefHee (Xcp) WM HOMHMHAJLHOE (Xpon) 3HAUEHHS 3aMBIKAKO-
IIEro 3BeHa onpenensiorces no Gopmynam

xcp:EAcps_EEc;}t; (2.13)
s t
. \ al )
xH”M:Z AH”MS_};ﬂE}I’)Mt’ (214)‘

N :
rue ZACP s (Z Ayon S) — CyMMa Cpefnux (HOMHHAJLHbIX) 3HAYe-
5 -8 4
HU#l yBeJHUMBAIOUIUX 3BEHLEB;

EEC,jt, (2 By ,) - CyMMa Cpe/HHX (HOMHHAJLHHX) 3HAUeHHH
t t
VMEHBIUAIOIMX 3EEHKLER,

3uauenue 3, 1041 paccedBaHus (o1 0TMyCcKa) 3aMbIKAIONIETO
3Bena X, HaxoAdr no dopmyse

By D, (2.15)
i
rae 8; — 3HaueHds JONYCKOB COCTABJSIOLINX 3BCHbER (pasMepoB)
pasMepHOHN menw.
3HaueHHe 3aMBLIKAIOLIETO 3BeHAa MOXKET ObiTh B MpPEAeNax Xep
+0,50y. 1 HOMHHA/NLHOTO 3HAYEHHS 3aMBIKAIOUIETO 3BEHA Xpow
ero Bepxuee (Ap) u HumHee (Ay) OTKIOHEHHS ONpPeC/SIOTCS MO Bh-

payKeHusIM
- \
ABZEABA—ZAHB; (216)
s s
AH:EAHA—ZABB’ (2‘17)
s t

N
rue z Agp H Z Ayp — @srebpanyeckue CyMMBI BEDXHHX M HHJKHHX
s $

JONYCTUMBIX OTKJIOHEHWH YBEJHUMBAIOLLMX.
3BEHbEB, YHCJO KOTOPHIX §;

2 Agp H EAHB — anrefpanyecKue CYMMBI BEPXHHX H HIHXK-
t ]

HUX JONYCTUMBLIX OTKJOHEHHH yMeHblua-
IOIINX 3BEHBLEB, YHCJ/I0 KOTOPHIX I.
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[Ipu peleHUH pasMepHOil IeNnH 10 MEeTOAY MaKCHMYyMa—MHHH-
MyMa 00ecneunBaeTcs 3ajanias TOUHOCTb 3aMBLIKAIOULEro 3BENA
Ges Kakoro-1u6o BbIGOpa, MOAGOpa, MPUTOHKH ferajelt cOOPOYHOIO
CoeMHEHMsI ¥ BCeX 0e3 HCKIIOUeHHs pasMepHBIX IENel, T. e. obec-
HeudBaeTCst YCJOBHE MOJHOH B3aNMO3AMENACMOCTH neranei. Ilo-
CKOJIbKY TPaKTHUECKH pacCeHBaHHE DA3MEPOB perajeir B npepesnax
noJs JOMycKa OBHLIUYHO COOTBETCTBYET HOpMAIbHOMY 3aKOHY pac-
npejeeHus (3aKOHY Taycca), TO TNpelebHble DPa3MEpEl HMMEOT
BechbMa MaJjoe uHcao gerased. Kpome Toro, BepOATHOCTD nauboJee
HeGJIaTONPUSTHOTO COUeTaHUs pasMepos peraJeil B coGpaHHOM coe-
JUHEeHUH TaKke BecbMa MaJa. [TosToMy pacuer 1o METOAY MaKCH-
MyMa—MHHEMYMa JaeT CyKeHHbe BENIMUHHbE JIOITyCKOB Ha U3TOTOB-
Jienue perasicil, mopbias TPeOOBAHIA K TOUHOCTH HX U3TOTOBJIEHUS,
Y TPUBOIUT K YBEJUUEHHIO TPYAOEMKOCTH H CTOUMOCTY HX HU3TOTOB-
fenns. JIOCTOHHCTBO HTOTO METOJa — CpaBnHTe/IbHAA mpocroTa, HO
npHUMeHeHHE ero BechMa OrpaHifieHo, TaK Kak B GOJBIIUHCTBE CAV-
yaeB OH 3KOHOMHUECKH HE ONPaBAAH.

PacueT Ha OCHOBe TEODHH BepossTHOCTEIL [Ipu
pacuere pasMepHLIX nelieft yuHIbiBaercd, UTO PasMEpPDI perased
B pejesiax COOTBETCTBYIOLIErO AOMyCKa HOCHT cayyaiHbBIE Xapak-
Tep. PaxTUueCKHE Pa3MEPLI perajeil HaxomsTcs OuMKe BCETO
K cpejiHeMy 3HaueHH1o. Hucio jerajeil ¢ MpefeNbHbIMU pagMepaMi
B NeHCTBHTEJBHOCTH BEChMa MaJo. Jonycku Ha H3TOTOB/IEHHE JCTa-
el 1alorcsl Gosee MHPOKUMH N0 CPABHEHHIO C TEMH JONyCKaMH, KO-
TOpBle MOTJIH OBl OBITH YCTAHOBJICHLL UPH pacueTe pasMepHOI ULENH
10 MeTOAy MaKCHMYMa-—MHHAMYMA. [Tpu cGopKe COCAHHEHHs ¢ 1€
TaJsSIMH, pagMepsl KOTOPBLIX HMEIOT Npefe/IbHbIC 3HAYEHHS, U NPy Ca-
MOM HeGJaronpHsITHOM HMX COUETAHHH tpefyemas TOYHOCTH 3aMLI-
KaIoLlero 3peHa He o0ecrmeunpaercs H ycJAoBHE B3aMMO3aMEHIEMOCTH
gerasdedl npy 3TOM HE BBIIOJHACTCH. Onmako BepOATHOCTD HMEHHO
TAKUX pasMepos JeTaleil H camMmoro HeG,1aTONPUSTHOTO HX COUETAHI
pechbMa MaJa. [1pu c6opke neiaB/Ifiolero GoJibIIHHCTBA COOPOUHDIX
coeqMHeHuil ofecleunBacTCs IoJHas B3aHMO3aMEHSIEeMOCTb U TPC-
Gyemast TOYHOCTh 3aMBIKAIOLICTO 3BEHA pazMepIoi e,

Ha puc. 2.3 noxasa rpaguk HOpMaJbLHOTO 3aKOHA pacmpefese:
uns (sakon Taycca) cayuainofi Besuruunel, Cpefnee sHAUCHHE pas-
MepoB MapTHH jleTajieil coBnajgacrt ¢ cepeqUHOM NoJs [0NyCKa, a Bue
[oJie pacceuBagus pasmMepok.-—c¢ BeJHUHHOR foflycka O Ha pasMep
peranu. Mgoraa rpadukn pacnpeaeaenis OTIMYAIOTCH OT HOPMAaJkL-
HOI'O 3aKOHa pacapesiesenis.

dakruaeckoe cpefHee 3HAUEHHE Xcp.gp PA3MEDOD papTHH MOXKET
He COBIALATh C CePCANHON X TOJS JOMYCKa O H KpHBasl pacnpeje-
JeHuss OYAeT HMETDb acuMMETPHUHBLi xapakTep (pHuc. 2.4). Acuu-
METPUUHOCTL XapaKTepH3YIoT KO3 PUIHEHTOM aCHMMETPHH paccen-

BaHufd «, OHpe,lIeJIHeMbIM U3 BBIpAXKEHHUA

Xep.p—Xep
— 2.1
¢ 0,5d ( 8)
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TIe Xcp— CPeJHee 3HAUCHHE PA3MEPOB NPH CHMMETPHUHON KPHUBOM

P acnpeaesieHus;
Xep.p — (PAKTHUECKOE CpejiHee 3HAUEHHe pasMepoB  HapTHH
neraJgen.
- | '
X N
—— s X
6 =66 . -2L T
- | 5
Pue. 2.3. Tpaduk Hopmaabhoro Puc. 2. 4. T'padux 3akona acum-
3aKoHa pacnpeleleHist (3aKoHa METDIYIION0 PACHOJIONKSHUT CIY-
Taycca) cayuaiiublxy BemHyuH YyaHHbIX BCIHYMH

Kosbdunuent acuMMeTpuu o MOXET GLITh KaK MOJM0KUTEAbHEIM,
TaK U OTPHIATEJbHEIM, T. €. ACHMMETPHS KPUBOI pacnpeneseHus Mo-
XeT ObITb B PasHble CTOPOHDLI OT BHAUEHUS Xy,

BhlsicHuM, Kak pacCUHTLIBAeTCH BEJHUNHA CPEXHEr0 3HAUCHUS
Xep M IO PACCEMBAHHS 3aMBIKAIOLIETO 3BEHA NIPH TEO PETUKO-BEPOSIT-
HOCTHOM METOX€ pacueTa pa3MepHbiX nened. B reopun Bepoatnocred
CPELHEKBANPATHYECKOE OTKJOHEHHE Gy
CYMMBI CJHYUadHBIX BEIUYMH (HAmpUMep, P(x)
3aMBIKAIOIIETO 3BEHA) ONpeNessIeTcs KaK

L=V P+ (P4 (32 (2.19)

TIe 01, Oy, ..., Oy — CPEIHEKBAApATHYE-

CKHE  OTKJIOHCHMSI

claraeMbix ciy-

JaflHBIX ~ BEJIHYIIH

(cocraBaswomu X /_J

3BEHbBEB  pasMep- ——— —————

HOH 11enu).

Ha puc. 2.5 npexcrasnenst rpaduxn  Puc. 2.5. padukn Hopmans-

HOpMaJIbHOTO pacnpeie/ennus: Opu pas- ﬁz; CSE;)!;%?{Z?KMPZISZESQEQT:;:

JMUHBIX  SHAUEHHAX CpeﬂHeKBaﬂpaTqu- PaTHIHBIMH OTKNTOHEHHSIMH ¢
CKoro orkioxenust ¢. OrHolllenne cpei-
HEKBAJPATHYECKOT'O OTKJOHEHHUS ¢ K Be-

JAMMHHE JIONYCKa O HA3LIBAETCS CTENEHbI0 PACCEMBAHUS HJH KO3(-
bunuenToM paccenBanug;

a

}k:

, (2.20)

o
0

Qaxruueckuit K03hdUIHENT pacceHBAHAS A; MOXKET OTJAHYATHLCS
OT X03()(ULUUEHTA PACCEUBAHUST Aus, COOTBETCTBYIOUIETO HOPMaJb-
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HOMY 3aKOHY paclpefle/ileHust. JT0 OT/JHYHE XAPAKTEPUSYLTCHA OTHO-
CHTEAbHBIM KOG (GUIIMEHTOM pacCenBAHUA
Ay

= (2.21)

CpenHee SHAUEHHE Xcp 3AMBIKAIOLIEr0 3BEHA NPH TEOPETHKO-
BEPOSITHOCTHOM METOJl€ PACueTa PasMepHBLIX Iernel Onperessercs 1S
BHIpaKEHUST

i=m A i=/: N
so= Y (Aai+205) = Y (o) 222
i—1 i=m+1 '

Conocrapienne ypapuenuit (2.13) u (2.22) nokaswBaer, 410
B TEOPETHKO-BEPOSITHOCTHOM MeTOj€ pacueTa IpH ONpPeLeIeHHH Cpel-
Hero 3HAUEHHS 3aMBIKAIOLUErO 3BeHa YUYHTHIBAETCS BO3MOXKHOCTH
ACHMMETPHM DPacCeMBaHHsl 3BEHbEB (pasMepos) pasMepHOH IE€NH
B TpejfesaXx COOTBETCTBYIOLIETO MOJs NOMYyCKa.

[ToxcraBasis B Bupaxenue (2.19) sHaueHHs CpeLHEKBaApaTHHE-
CKOTO OTKJIOBEHHUS, BbpaXKeHHble uepes A U O COryacHO ypaBHEHHIO
(2.20) o=A8, a TaKXKe yUHTbIBafi, YTO CyMMa TPexX H GoJiee ciaydaii-
HBIX BEJMUMH PacCeMBAETCS MO0 HOPMAJbHOMY 3aKOHY HE3aBHCHUMO OT
3aKOHA PacCeMBAHUS CIAraeMbIX CAyYalHBIX BEIMUHH, TMOJLY4HM

) . ” 232 232 _t 2282

Y R (2.23)
N [lofe uB J€BYIO W TNPaBylo 4acTH ypaBHEHHS HA A, H 0603HaYHB
Mok, 2= k...~ =k, UOJyUuM ypaBHeHue IJi ONpee-
hyg Ay Ay
JEHHS BeJHUHHbI 110/ PACCEHBAHMA 3aMbIKAIOLIEro 3BEHa

b= |/ R R R (2.24)

OCHOBHBIE BEJHUHHBI Xcp U Ox ONpPENENAIOTCS NpU pacuere pas-
MepHOll nenu. Ypasrenus (2.22) u (2.24) cnpaBefuBBl AJS JI0-
GLIX 3aKOHOB paclpee/]eHusi, KAk I0My U3 HUX COOTBETCTBYET ONPE-
[lefeHHOe 3HaueHHe KO3(QOUIMEHTOB a; U ki Beanuusa sTHX K03-
(UIHEHTOB, OfHAKO, 3aBHCAT OT MHOMKECTBA TEXHOJOTMHYECKHX dax-
TOPOB, y4eT KOTOPHX B psfle c/ayyaep MpeAcTaB/ier GoJplIHe
saTpyaHenus. K 1akuM (akropam OTHOCATCH TOUHOCTDH npuMeHse-
MBIX IpucrocoBaennii ¥ 000pyAOBaHUsA, COBEPLIEHCTBO TEXHOJIOTHYE-
CKOTO mpomecca, CTaGHILHOCTb (PHBMUYECKHX CBOHCTB MATEpHATIOB
neTaseil, TeMiepaTypHOro pexuma paboTsl U T. IL.

JIis MHOTMX PAKTHUECKHX Cydaes BMeCTo (Qopmydl (2.22) w
(2.24) MOMHO HPUMEHSTb YNPOIIEHHEIC paCUeTHDIC dopmyaw. Tax,
BCJIeCTBME MaJsofi BeJHUMHBl KO3()(UIMEHTOB aCHMMETPHH a M HX
YACTUUHON B3apMIOH KOMIIEHCALMH BTODBHIMH U/ieHaMu B ypaBHEHHH
(2.22) MOXHO NpeHeGpeub U BIHUUHY Xcp PACCIHTHIBATD o gopmy-
qe (2.13). IockombKy MpakTHYeCKH MU NPaBHILHO paspaboTaHHOM
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TCXHOJOTHUECKOM TMipolecce JEACTBUTENbHBIe 3HAUEHUS KaKIAOTO

3BEHA pas3MepHON Lenmu pacnpenpessiores mo 3akony [laycca uam 1o
€ro He3HAUUTEJbHHIM MOZMPUKAIUAM, IJI KOTOLBIX 3HaueHHe KOo3(d-
dUIHEHTAa OTHOCUTEJNBHOI'O PACCEHBAHHUS H3MEHAETCH B HEOOJMbHINX
npefenax (k=12--1,4), 170 MOXKHO NPHHSTL k;=FK= ..

[cm. dopmyay (2.24)].

Taxum o6pasomM,

Npyd YIPOUIEHHOM TEOpPETUKO-BEPOATHOCTHOM

. an:k

pacueTe pasMepHBIX Leleil Cpearee 3HAUYeHHEe 3aMBIKAIOLIEro 3BeHA

onpenpensercs no gopmysae (2.13), a nosge pacceuBaHus 0§, 3aMbl-

Kalomero 3pesa — no QopmyJe

3=k BB B

3Hauenue k xonebsercs B npenenax 1,2—1,4. [Ipu uucrie 3pennes

pasMepHo# 1enu He GoJiee 10 ¥ TOUHOCTH 3BeHbeB 0T 4-ro KJaacca
¥ Bhllle mpuHuMalT k=1,3=-1,4; npu uucse 3Benbes Gogee 10 Gepyt

k=1,2-+13.

(.25)

PaCCMOTpHM HECKOJIbKO NPUMEPOB pacHera pasdMepHbIX 1enei.

Mpumep 1. Ins ysna, moxkazauuoro na pHc. 2.2, TpebyeTcs Onpeaeauth 5O3-
MOXHEIe 3HayeHHn oceBoro Jodra Tpubxu. Cumras 3HaueHHe JOdTa 3aMbIKajo-

(UMM 3BEHOM pa3MepHOH LleNH, COCTABHM ero BhIpaxkeHue no dopmyae (2. 14):
x=(A1-}As+As)—(B1+ b2 Bs--b4).
3HaueuHs pa3MepOB-3BeHbEB pa3MepHON uenit npupoiarcs B Taba, 2.1

il

Tabruya 2.1

o _ | Homu- . _ | Bepxneef Huxcrce

ancmben | Bnensa | | Famnve| GRREE B0 | orone-| otraone-
z 3BeHbLEB e nue 04 AB A,
1 Aq 25 2 2,06 0,12 +0,12 0
2 Ay 545 5 5,08 0,16 | 0,16 0
3 As 345 3 3,06 0,12 +0,12 0

4 by 1,5Cs 1,5 1,44 0,12 0 —0,12

5 B 5,3C4 5,3 5,26 0,08 0 —0,08
6 by 245 2 2,06 0,12 +0,12 0

7 I 1Cs 1 0,94 0,12 0 —0,12

[lpu pacuere Mo MeTOAy MaKCHMyMa — MHHHMyMa:
1) mo dopmynam (2. 13) u (2. 15) onpeneauTs cpejiHee 3HaUEHHEe 3aMBIKAIOLLETO
3BeHa (oceBoro JiodTa) H HoJe ero KosebaHus:

Xep = (Aiep + Agep + Aacp) — (Bicp + Bacp + Bacp + Bacp)=
= (2,06 4 5,08 + 3,06) — (1,44 4- 5,26 + 2,06+4-0,94) = 10,2—9,7 =0,5_s.x;
Sr=31 4+ b4 33+ 2+ d5+ B+ 37 ==
=0,1240,164+0,1240,124-0,08 + 0,12 40,12 = 0,84 .




Takum 06pa3oM, MpH TPHHSITHX 3HAUCHHsX DPASMEPOB petasiefl ocesoi JOPT
TPHOKH MOxcT ObiTh B Mperesax xcpiQ,Séx=O,5i0,42=0,08:—0,9‘2 MM,

2) no ¢dopmynram (2.14), (2.16) ' (2.17) onpenemHtTs HOMHIAMbLHOE SHAte-
HHe 3aMbIKAOLero 3BeHa (0CEBOro JohTa) H €ro BepXHEe M HUXKHee OTKAOUEHHT

Xy == (Aln -+ AQH -+ A,”,H) - (51}1 + EQH + ESH -+ E4H) -
=2+ 54-3)—(1,5+5,3+241)== 10—-9,8—10,2
Ax’ = (4, Al-;- Ay A2+ An Aa)_(AHE,+ AHE_,“_AHE;,—‘_AH I>'_l)j

— (0,12 4+0,154+0,12) —(—0,12—0,08 4- 0 — 0,12)—=
= 0,40 -+ 0,32 - 0,72 mu;
Bpwe= (A 4, 8y 2,78 4,) — (Ae 5,8 5,3 5,50
— (004 0)— (0 4+ 040,124 0) =-—0,12 .
Ocepoil modT TPHOKH MOxeT GHTh

A +0,72
xA-*’B::O,Q =0,08 =- 0,92 wu.
XH —0,12
Taxkum O6p33()W1, npu pacque un uo Cpe,lIIIHM 3iaveHuaAM, a Takxe Mo HOMit-
daJIbHbIM 3Hauenuam 3PE€HbECB paSMepHOf/'I IIenu HOJTyllaIOTCSI OOHH H TC X npe-
geJibHbLIe 3HaueHus saMbIKaIliero 3seHa:

X == 0,08 Xus == 0,92 mm.
Ipu pacdere TO PasMePHOH UeNMH GO dopmyne (2. 13) nOAYUHM Xcp=

=—05 mm, & 0o popMysne (2.25) — 3HaueHue NoJT paccenBaus 3aMbIKAIOIIEro
3BeHa

- ]/ail‘+a§lz+aqu+a§51+a§52+6253+a;’54:-,

.-1,29/0,1924-0,162 + 0,122+ 0,122 4 0,082 + 0,122 + 0,122=
= 1,29/0,1040 = 1,2-0,322 = 0,39 .
3HayelHe 0ceporo ModTa TPUOKH MOKeT GbITh
xcp‘i‘O,S(Sx:0,5i0,195:‘0,305+‘0,695 MM.

3HaueHne [eHCTBHTENLHO BO3MOXKHOTO MOJst PACCENBAHNS 3aMLIKAIOILErO 3Be-
ga 0,=0,39 mm npu BHOPAHHBIX WIH HA3HAUCHHLIX TOUHOCTAX pasmepoB geraded,
BXOAALIHX B PA3MEPHYIO Lenb, MOAyYHI0Ch B 2,2 pasa MeHbLIIE 3HAUEHHS €ro Mond
paccenBatius 0x=0,84 M, OUpe/ENEHHOTO MPH pactere pasMepHOlt end 110 MeTo-
Iy MaKcHMyMa —— MHHHMyMa.

Ecau 6h K cOBpaHHOMY y3Jy NPeabABafIoCh tpe6oBalue orpaHuueHHa OCEBO-
ro modra TPHOKH JONYCKOM B 0,4 mm (HanpuMeD, oceBol JIOGT HOMKEH ObITh
0.1—0,5 mm), o 3r0 TpeGoBaHHe C NPOUEHTOM pHCKA 0,27 yROBAETBOPSNOCH Obl
gpH BHIGPAHHOl TOYHOCTH PasMepos netadeit. TIpasna, caegoBano Gbl anbo yMeHb-
MuTh HOMHHaJLHO® 3HAaueHHe OJ[HOTO H3 yBeIHYHBAIOIIMX 3BEHLEB (A1, Az, A3),
nH60 yBETHUHTL HOMEHAJLHOE 3HAUCHHE ONHOTO U3 yMeHbIIAOKX 3BeHbeB pas-
mepHo# uenn (B, By, bs, B4) Ha 0,205~0,20 mm.

Ecoi 106HBATLCs yAOBAETBOPEHUS 3TOr0 TpeGoBaHua Mo pesyJbTaTaM pacuera
pasMepBbX lenefd U0 MeTOAY MaKCUMyMa — MHHAMyMa, TO IPHILIOCH 6Ll Bce pas-
Mephi Jerajiefi, BXOAALIHX B pasMepHyl Ueilb, BLIACPKHBATL C TOUHOCTBIO B 2,2
pasa GoablUeit, UeM 3TO ACHCTBHTEJBHO HeoBGXOMUMO, T. €. BMECTO 5-TO KJacca Has-
HAYyHThb 3 B 4-fl KJacchl, a BMECTO 4.ro HasHAYUTL 3-f KJjiacc TOYHOCTH DA3MEpPOB
geraJen.
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Ipamep 2. B yaae, wacTh KOTOPOro Nokasama na puc. 2.6, rpe6yercs onpeje-
JUTh KoJebarie paccToardst x. OUeBHIHO, 4TO DACCTOSIHHE X GyIeT HAHMEHbIIMM
B TOM chydac, xorjga TpuOKa €O CTPeJKOH HaXOJUTCS B KpalHEM J1eBoM NOJOMKe-
Huy (puc. 2.6,¢), U HauGOMbIIMM, KOrjZa TPHOKA CO CTPENKOH cMelleHa B KpaiiHee
npasoe nojoxenue (puc. 2.6,6).

2 A1 Az A
{ - \ ‘ p |
P -__—J)%- e %
ISy =
HE— L Edg "
5| b5, |6slx 5, x

- 3

by 6)

Puc. 2.6. K onpegenendo xpafinux nosoxennit  crpenxi
OTHOCHTEILHO HIKaJbl (H3MEHeHHE pasMepa X)

a)

Korna tpufka HaxomuTCst B KpaHileM JIEBOM MOJNOXKEHHH, DPACCTOSIHHE X SABJISET-
Cs1 3aMDIKAIOIINM 3BEHOM ONHOH pa3MepHOIl LenH, cOCTOsNeH M3 IIecTd pa3Mepos
Ay, A,, By, by, B3, by (cxema 3Toir nemu nokasana ma puc. 2.6, suusy). [as
OnpeneNieHis HaHMEHbIIEro PacCTOSHUST x CAefyeT ONpeIeaUTh HauMeHbIlee 3Ha-
yeHHe ero B 3TOH IeMH 110 BbIPayKeHHIO

xHM=A IHM—{_A2HM_ (Elu 6—!“5211 6+ 53116+E4nﬁ) .

HauGonbitee paccrosiHne oT crpenks go uugpepbiara Gymer ToOraa, Koraa
TpubKa CO CTPeNKO# HAXOAMTCs B KpaitHem npasoM novoxedun (puc. 2.6,6). B
3TOM CGlyyae pasMep X fABJAAETCS 3aMLIKAIOIHUM 3BeHOM JAPYToil pasMepHof ueny,
NOKa3aHHOH BUM3y Ha puc. 2.6,6 ¥ cocrosiielr us pasmepos Ay, As, As, by, bs, bs.
OueBupno, uTo HauboJblilee 3uavendHe paccTOSIHUS x B 3TOH pasMepHOH Lenu
ONPEeJENHTCS N0 BbiPaKeHHIO

xHG=A1H6+A2HG +Asue— (EKHM‘+52nm+53nM) .
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[Mose H3MeHeHHs] paccTOSHHs X CTPeaKu OT MIKalbl® Onpelenerca PasHOCTBI
MKy HAUGOJBIUIHM X;o M HAHMCHLUIHM fuy €O 3HAYCHUAIMY, HAUJTEHHLIMH H3
ABYX PAa3MepHBIX Lenedl Mo HPMBELCIUHLIM BhILC BbipaxeHussM, TIpu NpOCTaHOBKE
pa3MepoB B PACCMOTPEHHOM MpiMepe GulTu credaHbl HEKOTOpbie ynpoulenns. Tak.
nanpumep, pasmep A oObldHO B HepTERAX Herocpe/ICTBEHHO He 3afaerca H €ero
NpHXOMHTCA ONpPEeaTh Kak 3aMulKaloulee 3BEHO pa3MepHOl Lenu, yuHTHBALICH
KOHYCHOCTb H pasMephl KOHLA TPUGKH, KOHYCHOCTL M PasMephl OTBEpCTHA tdyropa
CTpeJKH, pPacCTOsHHe TOpla dyTopa oT Topia ero ¢JaHNa, Ha KOTOpHIL ynupaeTcs
crpeJiKa.

Mpumep 3. Ha puc. 2.7, nokasan ysea MOHTama rupoysaa B pame. Topup
J u M skops [ u cepieunnka 2 ¢ HaMOTKOE NpH cOOpKe yCTaHABJIXBAIT B OJ(HOH
naockoeTH, K ysdy NpexbaBIsIercs HCXOLHOe TpeGoBaHHe, YTOOB TOPIBL Hull
MATHHTONPOBOJOB MHAYKTHBHONO AAaTYHKa HAXOIMIHCh B OIHOH MJIOCKOCTH; RONyC-
THMOe OTKJOQHEHHEe OT 39TOro TpeGoBaHHA COCTaBAACT +0,35 um (T. e. polyCk
A=0,70 mx). Ha puc. 2.7, a noKasaubl BCE PAZMEDE! BXOASIUIHX B y3eq AeTajedt,
KOTOpble BJIMAIOT Ha 3TO HCXOMHOE TOUHOCTHOE TpeboBanHe K y3Jay.

3HaueHUA 3BeHbLEB pasMepHOH Leny NpUBELCHb B ra6a. 2.2. Ilpu nOBEpOYHOM
pacueTe ya/ja Halo ONpepe/iTh, Gyner au yAOBJIETBOPATLCA HCXOMIOE TOYHOCTHOE
TpeGoBanue K yaay Iad MaHHOH TOYHOCTH pasMepoB neraseli u cOopke Ge3
peryanposounnix pabor. B sToM caydae MCXOMHOE TouyHOCTHOE TpeboBaHHe coBna-
46T ¢ 3aMbIKAlOITHM 3BEHOM DasMEpHOH ueu. Tis Takoro pacuera HeoOXOAUMC
COCTARMTH CXEMy paaMepHOH melm (prc. 9.7.8) ¥ paspelldTh ee OTHOCMTEIBbHO HX
HCXONHOrO TOYHOCTHOTO TpeBoBaHUs K yaay -— 3aMbIKAIOHiero 3peHa pasMepHOi le-
nu M=0--0,35 mn.

Onpegenuy 10 GopMyaaM (2.13) u (2.15) cpeanee 3HadyeHue i noJe paccen-
RAHHS 3aMbIKAIOUIEro 3neHa A

Hey= A1 + Ag— (By + Ba + By + By + Bs + Bg) =
= 82,165 4 3,08 — (4,675 + 1 44 1 58,9 4 6,45 + 11,88 4+

4+ 1,00) 0,90 s
BH::EA1+BA:+?']El—‘_F'Eg+?’53+BE4+?155+?)5:::O’33—1—0’16+

40,354 0,1240,20 40,10 4 0,24 -+ 0,16 = 1,66 .

TaxuM o6pasoM, npu cGopke npuGOPOB Ges pery/pOBKH HX [eTajeH, HMEIoLLIX
HOMHHaJbHbe 3HAYEHHA H TOUHOCTH Pa3MEPOB COTACHO rabia. 2.2, OTKJOHeHHs
topuos H u [1 OT HAXOXACHH: B OMHOH IJIOCKOCTH COTJIACHO pacdeTy pa3mMepHOH
LeNH Mo MeTOAY MAaKCHMyMa — MHHAMyMa MOryT OBITh

Hep +0,58,=09 + 0,83 =0,07 = 1,73 M.
Tabauya 2.2

3Beubs 3nauvenusd Mo YepTexaMm 31;;3{??1[:;[ nﬂpoy;;é{éweMe- ﬂ,oglym(
Ay 89C—6,8C, 82,165+0,165 0,33
Ay 34, 3,08+0,08 0,16
5, 5208 4,675+0,175 0,35
By 1,5Cs 1,44+0,06 0,12
By 59_0.0 58,9040,10 0,20
By 6,5C4 6,454 0,05 0,10
Bs 12C5 11,884-0,12 0,24
B 64,54, 1,00.0,08 0,16
H 040,35 040,35 0,70
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Ecnm 6bl mosie pacceMBaHHsl HCXOLHOTO TOYHOCTHOrO TpefoBauusi K yany 0H ==
=1,66 mm ObLI0 pPaBHO MM MEHBIIE COOTBETCTBYIOWEro aonycka A=0,70 mam, 1O
3a CYeT H3MEHeHMs] HOMHMHAJNbHOro 3HaueHHsT OJXHOIO HJIH HECKOJbKHX BXOMISIIHX

Ay

8 bs

Puc. 2.7. Vaen mogsecku rupoyaia p paMe 1 cXeMa ero pasMepHoii uenu

‘B Ilenb pasMepoB MOKHO HOAYuuTh Hcp~~0. Onnako noJe pacceMBaHust Oz 32Mbl-

Kawulero sgena M Gosee ueM B gBa pasa npephiulaer COOTBETCTBYIOWHA A0MYyCK
(A==0,70 mn).

UroGsl cobpaTe 5TOT y3en Ge3 perymHpoBKH, CNELYeT yBeJHYHTb TOYHOCTDL BCEX
BXOnAMWMX pa3MepoB GoMiee YeM B B2 Pa3a, YTO MO TEXIHKO-3KOHOMHYECKHM CO-
~06paxeHUs M HeJaTh HeJb3s. IMosTomy past oGecneyenust HCXOAHOTO TOUHOCTHOIO
“TpeGoBaHs K yajly B ero' KOHCTPYKIHH NpelyCMOTpeH Ha6op KOMIIeHCALMOHHDBIX
OPOKNajOK X MEXKAy PasMepaMH-3BeHbsIMH LenH Bs u B
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Jlas sTOTC Caydasm COCTaBaAloT HOBYIO CXeMY pasMepHOH uenH (puc. 2.7.6),
KGTOpas paspemaerca OTHOCHTEbHO 3aMblKalomiero sseia X. Lleas pacuera 3TOH
uenu: BO-NepBbiX, TaK CKOpPEKTHPOBATH 31IAHCHNS BXOISIIAX pasMepoB, dTOGH
[10/1p30BATHCS HANMEHbIIIM KOJHUECTBOM PETY/THPOBOUHBIX [POKIANOK; BO-BTODPbIX
OnpeaeNnTb, B KaKHX npepenax MOXET kone6aThc CYMMHpOBAHHAs TOJTLLKNE
peryJHpOoBOUHbIX NpOKIaA0K TPH c6opke GoabIIOH NapTHH 11pu6opoB.

To popmynam (2. 13) u (2.15) Haxoauu

ch:A1+AQ—(51+52+E3+E4+55+56+M)“019 M,
Bx=?’A, +5A2+651+652+653+BE‘+655+?’58'\‘ 51/1‘::
:0,?3+0,16+0,35+0,1‘2 —l~0,20+0,10+0,‘24+0.16+0,70:‘2,36 MAM.

TaxkuM obpasoM, IpH cGopre Goabuiof napTHH npu6OpPOB MOTYT norpeGoBaThCR
NpOKJIaLKH, CyMMapHas TOIMHA KOTOPBIX OYyAeT
xcpij_—O,Béx:——O,Qi 1,18=——0,28:~2,08 MM

Ecu paccunraTh pasMepHyio uenb 1o yIpoLIeHHOH TeopeTnko-Bepomnocmoﬁ
MeToHKe, T. € ONpeneaHTh NpaKTHIECKH BOSMOXHOE NOIE paccenBaHHs TOMIIHHEL
pery/IipOBOYHBIX MPOKIALOK o dopmyse (2. 25), TO HOAYYHM

o B T 9, T, b T o,V H VB T
TR 0.7
1,3 y/0,332-+0, 162+0,352+0, 193770, 000-1 0, 10240, 24240,16240,72 =

—1,39/0,8816=1,3.0,94= 1,222 am.

Cole0BaTeNbHO, A OTLEBHBIX npubopos B GoJbIIOH 11X NApTHH MOryT hoT-
peGoBaTbest NPOKNALKH, cyMMapnas TOIINHA KOTOPBIX MOXKET ObiTb Xep-E0,50.=
— 0,9+0,61 = 0,29--1,51 mn. Pacuer NOKa3bHIBAET, UTO BO BCEX npufopax npuaeTcs
yCTaHABJMBATH HECKONDKO npoxsaafoxK obutel rouHolt ~0,3 MM He jA pEryaH-
POBKH HCXOIHOTO TpeGoBaHKH reOMETPHUECKOfi TOUHOCTH K Y37Y, 4 IPAKTHYECKS]
LA KoMmeHcalin omuGKi B onpe/iesetii HOMHHAMLHEIX pasMepop jieTaneH, BXO-
RSAX B PACCMOTPENHYIO PasMEpHylo lelib, ourHOKH, BOSHIKUIEH M3-3a OpUHLMIH-
anbHBIX HENOCTATKOB pacueTa pasMepHbIX yeneft o MeTOLY MaKCuMyMa — MHHH-
MyMa.

Ec/n pasMepiylo Lelb, NOKA3aMIyo pa puc. 2.7.8, peunTh OTHOCUTE/IbHO HC-
xojHOro TpeGoBaHHs H=0-+0,35 s 11 10 opmyac (2. 25) orpenesiTh dy, TO MO
JI\ UMM

N
L
=1,3 ]/0,333-{—0. 162-+-0,3524-0, 1224-0,202 4+ 0, 102+h0,f242‘—!—0, 162 =

1,3 y/0,4036 =1,3.0,635 == 0,826 .

ITpaxTHUECKH BO3MONKHOE floie paccenBaHus apauelliii NCXOAHOro TOYHOCTHOTO
tpeGopamust M K Y31y npeBmIIaeT COOTBETCTBYIOHIHH JOMYCK 0,7 mm TOJbKO Ha
0,126 mm. TexHuKo -5KOHOMAUECKH eseco06pasto MOBBICHTH TOYHOCTDH HA OIMH-ABE
pasmepa BXOLAUIHX B yaen jeTainefl d 136aBUTbCsT OT PEry/npoBouibiX pabot upH
cGopke yana. [lms Haulero npuMepa, B HaCTHOCTH,, MOIKHO 3aMEHMTb pasMepd
89C, (cocTaBJmlomHﬁ pasMep 3BEHA Ay u 12Cs (sBeno Bs) COOTBETCTBEHHO Hd
89Cs, (89_o14) H 12Cs (12_0,12). Ilpm oTHX yeaoBusix  Oynem HMeTs Alep™
= 82,12 mu, Bsep = 11,94 mn; 6A1=0,24 MM H 655=‘0,12 M.

Tlo dopmyne (2. 95) HakzeM ‘ ’
by=13 V0.24'2+0, 1673-0,3594-0, 1224+0,20240, 1024 0, 21 0,162 =
1,3y 0,3001 = 1,3-0,55 = 0,715 e,
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T. e 0oAYydHM, uto (027 =0715 mu)=(A- 0.7 MM) 1 Y3CA MOKIO cobupaTn, 6ea
PEryaHPOBOYHBIX PabOT, NPaKTHUYCCKII o HPHILHIY [OJMHOH B3alMO3aMeEHseMOcC 7).
Onnako no dopmyse (2.13) naxozum

Hop=82,12--3,08— (4,676-1,44-+58,9--6,451- | 1,884-1,0)=0,854 mm.

Uro6ul oTKAOHeHHs TopuoB H u [T OT HaxXomuenus B OJIIOK MNIOCKOCTH HE
npeBbimato 40,35 MM, HeOGXONMMO NPH YTOUHEHHBIX JAONycKax Ha pasMepHl L&-
Ta/e, BXOASIMX B PaSMepPHYI0 1CNb, nMeTb M opa20, [I151 5Toro Hano Jaubo yMelb-
WHTH HOMIHAMLHOE SHAYEHHE OJHOIO M3 TOIOIKHTENLHBIX 3BEHLEB, JHEO YBETHYIITE
HOMIIHAJBIIOe 3HAYEIHE OAHOr0 13 OTPUIATENBHBIX 3BEHLER Ha 0.8—0,9 mm. B
JaHHOM Cayuae MOXHO YBEJHYHTb TOMIHMHY (JIaHUA BTYJKH KPEIVIEHHs] MAFHHTO-
[poBOLA poTopa MHAYKIHOHHOTO AaTuKa n0 2,4 mm (3Beno 5y) u B KOHCTPYKUUH
y5a2 He [PCAyCMAaTPUBATEL PeryAUpoBOUNBIE NPOKJALKH.

Jlumtne MPOKJMaaKH He TOJBKO TOBLIIAIOT TPYAOEMKOCTL H3TO0-
TOBJIERHSA Y3714 (M3TOTOBJEHHE M YCTAHOBKA JHITHHX IPOKIAN0K), HO
U CHUXKZIOT CTabHUIbHOCTH OTperyJMpOBaHHLIX ero XapaKTepUCTHK
BO BPeMst paBOThl H3-34 YBEJHUCHHSI CTHIKOBDIX nedopmanui comps-
KEHHBIX jneTtasel monx nclicTBHeM BUOPANMOHHEBIX | [IePEMEHHBIX JIH-
HeHHDBIX meperpysok. IT03TOMY MOHATHO, HACKOAbKO BaKHO npa-
BHJIDHO pacCuuTaTbh pagMepHble LENH y3/I0B npHGOPOB mpH 0hopM-
JEHHH HX KOHCTPYKIIHK H yBsA3aTb T]I)GGOB&IIHH TOYHOCTH K ysJay H
pasMepam ﬂ@TﬂﬂEﬁ, BXOAALUKWX B HErO.

§ 2.5. BBAUMO3AMEHSEMOCTb ¥3J10B U 3JEMEHTOB
10 PUSHUYECKHUM NMAPAMETPAM

MHQOTHe BBIXOMHBIC APAMETPDI NpUGOPOB M HX Y3JOB 3aABUCHT
HE TOJILKO OT reOMeTpHYecKHX MapaMeTpoB 3JeMeHTOB NpHBOpoB, HO
M OT UX QU3MYECKHX NApPaMETPOB: BeIHUHHBI 3JEKTPHUECKOTO COIpo-
THBJICHNUS, MArHATHOTO MOTOKA, XKECTKOCTH, MOAYJIsl YIIPYTOCTH U 1p.

Tax, mpH OXHHX H TeX XKe reoMeTPHYECKUX pasMepax MarHWTHLIX
CHCTEM, TOKOHECYUIUX 3JEMECHTOB H MPOTHBOLEHCTBYIOMMX MpPYKUH
MArHUTOJIEKTPHIECKHX TIPHOOPOB BEIMUHHA BPALlalOU[ero MOMEHTA
H yrJla MOBOpOTa TOABHKHOH YaCTH MOTYT OBt PASJIMUHBIMH. Ilo-
CICAHHE 3aBHCAT TAKIKE OT MATHHTHON HHAYKIHMH B 3a30De, CO3/14-
BAEMOH TOCTOSIHABIM MATHHTOM, OT Y/AeJbHOTO CONPOTHBICHHA MATe-
puaia mpopoxa, ot yIpyrocTH Marepuasa npysKHHbL.

Pacuer npu6opos na cTaGuaBHOCTD BLIXOIHBIX napameTpoB B 34-
BHCHMOCTH OT KOJMeGaHUll MepBUYHMX (H3HUECKHX MapaMeTpos cro
SJAEMEHTOB HASBIBAIOT PACUCTOM HA TOUHOCTH N0 (husuueckum napa-
Merpam.

Jlast pacueta Ha TOUHOCTb MpHGOPA, BBIXOAHOM napamMerp KOTo-
POTO 3aBHCHUT OT psifa reOMeTPUYECKHX H (DH3HIECKHX MapaMmeTpos
€r0 3JMEMEHTOB M MX B3aMMOCB3H, HEOGXOIHMO HMeTL ypaBHEHNE,
CBASLIBAIOLLEE BBIXOJHOH mapamerp ¢ ApyruMu napamerpamu. [1o
TAKOMY ypaBHEHMIO MOXKHO ONMPEAETHTH CTCMEHDL BJAHAHHS HETOUHO-
CTH Kax10TO NMapaMerpa Ha T70Je PacCeMBaHHsi BBIXOJHOTO Hapa-
MeTpa npuGopa, yCTaHOBHTb MOJe AOMYCKOB HA KAaMKAbIL napamerp,
BBISICHUTE BOTpPOC 06 06GecriedeHHH YCJIOBHIl B3aMMO3aMEHSIeMOCTH 1
Merofax COOPKH M PeryJHpOBKH npHGopa.
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Ecan 0603HAUMTL 4epe3 o BBHIXOAHON napamerp mpubopa, de-
pes /l — u3MepsieMylo BEJHYHHY, Yepes Xy, Xg, X3 ...— [eOMeTpHUC-
ckie # (pU3HYECKHe mapamerTppl 3JEMEHTOB MpHGOpa, TO XapaKTe-
pHCTHKA MPHGOpa TPEACTaBHT COG0H (YHKIMIO CIepylolIero BuAa:

(l=f()€1, X2, X8y« .+, Xn, A) (226)
Ecan moJisi pacceMmBaHHUs I1apaMeTpPOB 3/IEMeHTOB NPHOOPOB PaB-
4bi COOTBETCTBYIOIMM AOMYyCKaM Ok, S5 ..., 0., TO IOJE paccen-

pasus O« BLIXOAHOTO IapaMeTpa mnpubOopa MOXKHO OTPEeNeIHTD
no QopmyJe

pam 5, 4 00 42y (2.27)
0x1 0Xg ’ dx, "
roe of ——YacTHAd TPOU3BOAHAS QYHKIHMH (2.26) mno paHHOMY

Xi
mapaMerpy Xi.

®OusuUeCKHil CMBICJ YaCTHOH MPOM3BOAHOH NMPeICTaBjser Coboi
K03 (DHUHEHT, YIUTHBAIOIKH BAMSHHE TOrPEIHOCTH JaHHOTO mapa-
MeTpa SJ€MEHTAa Ha BBHIXOAHOH napamerp mputopa. J1a (opmy.aa
cpaBesBa A/ C/IydaeB, KOTAA HoJe pacceHBaHHs Ox Majo IO
OTHOIICHHIO K CPEIHEMY 3HAUEHHIO X; M KOrJld CPelH X; HE HMEeTcs
TAKMX 3BEHBEB, HOMHUAJbHbIE WJIM CpeIHHE 3HAYEHHs KOTODMIX
paBHBE HYJIO.

Buipakenne (2.27) cooTBeTcTBYET pacuery npu6opa no MeTomy
makcuMyma—MuaEEMyMa, [Ipn paciere npu6opa na TOUHOCTb IO (hH-
3HUeCKHM TapaMeTpaM Ha OCHOBE TEOPHH BEPOATHOCTEH BeJHuHHy
da ciaeayer OnpeaeuTb M0 BEIPAXKEHHIO

b= 9F 5 NV gy 2L )2 (p O 5 Y
l/(kl T R Y-8 S L CeL WY G

rae ki, ko, ..., kn — KO3(G(OUIMEHTH OTHOCHTEJIBHOIC pacCeHBaHHsd
[OTPELrHocTell reoMeTpHUeCKHX MM  (U3HUECKHX TapaMerpoB  Xi,
X3, ..., Xn B IPCIEIAX COOTBETCTBYIOLIMX TOIMYCKOB By By ooy By

[Tpy BBIIOJIHEHHH YCJIOBUA B3aHMO3aMEHACMOCTH MEXY BEJIHTH-
HOH J0NyCKa 80pon Ha BBIXOMHOM MapaMerp U BEJHUMHON TOJA pac-
cemBaHuA o, ompenenseMoro ypasHeHuamu (2.27) u (2.28), nou-
#KHO OBITL COGJIIOLEHO COOTHOUIEHHE

da < da

N Ao

(2.29)

CGopka B 2TOM Ciydae MOXeT ObITh TpoM3BefeHa Ge3 BCAKHX
peryamposounbix pa6or. Ilo dopmymre (2.26) npu MOACTaHOBKe
CpelHHX 3HAUeHHH X; MOAyYaeTcs CpejHee 3HAaU€HHE BBHIXOJHOTO Iia-
pamerpa a. Ecan yenosue (2. 29) He coGatonaercs, 10 17151 €70 LOCTH-
JKEHHS HAJ0 MOAKOPPEKTHPOBATb HOMHMHAJbHBIE H/JIH CPeIHHe 3Ha-
YeHUS ONHOTO HJH HECKOJbKHX NapaMeTPOB Xi.

TIpu HeBBHINOJNHEHHH ycaoBus (2.29) Heo6XoxUMO npoaﬂa.xm/su-
poBaTh CTeMEHb BJMAHHA KaXKIOH TMOrPElIHOCTH HA MOTPEIHOCTD
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BLIXOAHOTO NapaMeTpa, BBISICHUTh TEXHHYECKYIO BO3MOXKHOCTb H 3KO-
HOMHUYECKYIO 1e1eCo00pasHOCTb JOBEAEHUsS 1OMYCKOB Ha napaMerpol
0JIs1 BHIOJMHEHHUs: yciaoBHA (2.29) uam ke ofecreueHHss ero MeTo-
naMHu pPETyJHPOBKH, CeJEeKTHBHOM COOpKM U Ap.

PaccvorpuM npumepsl pacyera npu6opa Ha TOYHOCTD 11O FEOMET-
PHYECKUM M (U3MUECKHM f1apaMeTpam.

Mpumep. [Tycto na kaprkac anaMetpoM D—ap Hamo HaAMOTaTh
OCTOSIHHOE TIPOBOJIOUHOE COMNPOTHBJAECHHE R MNPOBOIOM H3 MaTe-
puana C yIGIbHEIM CONDOTHBJICHHEM Q OM - MM*[M, MMEICIIHM pas-
Mep AMAMETpa C H3onAuMedl dy mu. O6wiast NIMHA HAMOTKHM GyHer

L =lw,

rae [=n(D+dy) — nJKMHAa OTHOrO BUTKA HAMOTKH B MM
W — YMCJIO BUTKOB HAMOTKH;
dy — IMaMeTp TPOBOAA C M3OJSILHEN.
3HaYeHHE COMPOTHB/IECHHSI HAMOTKH ONpEeNeaferTcd o BHIpa-
KEeHHIO
S 103

nd?2 5
rie S:-T — Nollepeunoce CceuyeHHe IPOBOJA B MM2

bl

d — IuaMeTp MpoBoja 6e3 H30JSIHH,

Iloncrasnss smavenuss L u S B Bripaxenne pas OTIpefleTeHH s
COTNPOTHB/IEHUA R HAMOTKH, MEPENUINeM ero B BHIE

A 1
R= 0 (D+d,) 0 fo].

Ecau BMecTo YACJDBHOTO COIIPOTHUBJIEHUS ©Q BOCIIOJIB30OBaThbCd 3Ha-
YEeHHUEeM COIIPOTUBJIEHHSI OJHOTO MeTpa mpoBOJa AAHHOTO Anamerpa

9 __ %
RO S w2

b

TO MOIyUHM BBIpAaXEHHE [/ ONpPENe/NeHNs 3HAUEHNs BHIXOAHOTO (-
SHHUECKOTO  rnapaMeTpa 3/7eMeHTa npH6opa —- MOCTOSHHOTO IIPOBO-
OUHOTO COIIPOTHBJ/IEHHS OT MEePBHYHBIX (hAKTOPOB, TOUYHOCTH KOTO-
PBIX Ompene/neHa COOTBETCTBYIOLIHMMH AOMYCKAMH:

R=aRow(D 4-d,)-— [ox].
Ilockonbky n anamerp kapkaca D, W CONPOTHBICHHE €IMHMILE
LJUHBL (OHOrO MeTpa) mpoBoda R, HMEIOT norpemtHoctTy AD w
0 B MPER&IAX COOTBETCTBYIOLIMX JOMYCKOB, TO 3HaUeHHE COMPO-
THBJIEHHA HAMOTKH Ha Kapkac MOKeT KoieGaThcs B Tpejenax moJs
OR, KoTOpOE MOXKHO OMpenesHTh Ha OCHOBE (2.27) no BBIpameHHIo

SR=nw [(Dd,) 3Ry R3D] TBE [ox]. (2.30)
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Eenu Kogdebauue SR HaxomuTcs B MPenesax COOTBETCTBYIOLLErO
oIycKa, TO MPOBOJOUHOE CONPOTHBICHAC MOXKHO HaMAaTLIBATL 6ea
nojgb6opa Kapkaca H NPosoja C MOCTOSHHLIM 3HAUEHHEM UHC/Id BHT-
xop. Ecau Tpebyercs, 4ToObl CONPOTHBJICHHE HAMOTKH KoJ1e6aJs0Cch
6 Ipenesax 0oJce Y3KOTO 10NyCKa, UeM MOJyuaeMoe mo paciery OR,
[0 B TEXHOJOTHUECKHil Tiporece cOOpKH (HaMOTKH) TPOBOMOYHOIO CO-
(IpOTHBAEHHs TIPHXOMHUTCHA BBOJHTL SJMEMEHTb CEJCKUHi HJIH KOM:-
nencanuu, Tak, ecad 3apaHee BBISBHTL OTKJAOHeHHE ARy COMpOTHB-
/eHHs OAHOTO METpa NpoBOAA OT HOMHHAJBHOTO 8HaueHHs Ro, TO
MOMKHO HA3HAUMTDL MONpPABKy HA UMCIO BHTKOB HAMOTKH Aw, KOTO-
poe KOMMEHCUpOBaIo Obl OTK/IOHEHHE AR Ecau otkaonenne ARo
OTpUIATENbHOE, T. €. NeHCTBHTENLHOE BHAUEHHE COTPOTHD/ICHUA
OIHOTO MeTpa NMPOBO/A MeHbIIE CBOEro HOMUHAJILHOTO HJIH CPEAHEro
3HaYeHHs Ro, TO AJs KOMIEHCAI[HH N0J1yYaeMoro u3-3a 3TOro yMeHb-
LIeHHst OOLICrO COMPOTHBJIEHHS HAaMOTKH AR CJelyeT HasHaudrTh
OJIOIKUTE/JIBbHYIO [OMPAaBKy Aw, T. €. HaMOTaTb HECKOJBKO GoJblle
BUTKOB, UeM NpEeIycMOTpeHo. BejqnunHa TONPaBKM MOXKET OBITh
Ompe/eseHa Mo BbIPAXKEHUIO

PaccMoTpiiM  3TOT  WPHMEP B GHCJIEHNOM  BHAC. Ha kapkac amaMeTpoM
10_o,, ata TpeGyercs UAMOTATL TOJBIM NPOBOLOM H3 KoucTalraila JAMAMCTPOM
d=0.05 mm conporupaende R=1000:£40 ox. OnpepesnTs 4HCA0 BHUTKOR HAMOTKH.

[To TOCTy B5307—50 yaenpHOe cOHpoTHBIEHUe —KONCTaHTaHa 0=0,46--
0,52 om - mM2/m;, IMAMETD MPOBOAA HMeeT LOHYCK 0,004 mm. Torma conmpoTHBJEHHE
ONHOTO MCTpa NPOBoHA C YUeTOM KoJeBaHus YAeabHOro CONpPOTUBJIEHHsT MaTepra-
Ja MpoBOLA ¥ €ro AHaMeTpa MOXKET GBITL PABHBIM Ro==230-+314 om, T. ¢. cpennee

spavenne R '0:272 om 1 ORy = 84 ox.
Uneso BuTKOB mast R=1000 osx onpelesxTCs 10 BHPaKCHHIO

- R-108 ) 1000- 1000 117

T aRy(D +d)  3,14:272:10,05

w

Benuunna goneGaHist COMPOTHBJEHIST NaMoTKl OR H3-3a KoJe6anist guamerpa
Kapkaca 0D M CONPOTHBJEHHS OJHOrO METPa mpoBOLa SR, ornpeneuTca rno sbipa-
Kenuo (2.30), B KOTOPOM NPHHHMAEM cpelHie 3HavueHus: Ry, D 11 HOMHIIAJbHOC
3navenne d, =d. Toraa

3R = w117 (10-84 4 272.0,1 -%3%318 oM
WK TIPM OTCYETE OT CPEHCTO 3HAUCHHA AR==*+159 om, T. e. B 4 pasa Doubiile Tpe-
GyeMoro AOnycKa OR=-+40 on.

Kak BuAHO 113 IIpUMepa, OCHOBHAsI 44CTb KoJ1eBaHMsl CONPOTUBAEHUS HAMOT-
kit BbiablBaeTcst KoseGaHMeM CONPOTHBJIECHMS OAHOTO Merpa nposoja. Ecid same-
pbi TMOKa3aji, 4TO B nanHol 6O6HHC NPOBOL UMEET, HalpuMep, Ro=3100 om/n,
r. e AR=-1-38 om/m, TO NpH HAMOTKE LIOMHHAJLHOC yucjao BUTKOB @W=117 cae-
gyet yMEHBUITb Ha

ARy 38-117
W=
Ro 272

=~ 16 BUTKOB,



§ 2.6. METOObI JOCTH/KEHHUS 3AJAHHOM TOYHOCTH

OGecneuenye 3aJaHHON TOUHOCTH TMPH COOPKE 03HAUAET LOBEAe-
HHEe Pe3YJbTHPYIOIIEH MOrPEenHOCTH Ap 10 BEJHUHHBI, PABHON HJIH
MEHDBLIEH AONYCKaeMOH MOTPeIIHOCTH § cOOPOUHOTO COCIMHEHHS, 4TO
BBIPAXKAETCH CAeYIOLUIHM HEpaBEHCTBOM:

A < ?), (:431)

p s

3anaHnyIo TOMHOCTD y3/1a HJAH IPUOOpa MOXKIO 06ecneuuTh 1BYMS
OCHOBHBIMH METOAAMHM: MMOJHOH B3aHMO3aMEHSEMOCTH M HEroJHOH
(4aCTHYHOM) B3aMMO3aMEHSIEMOCTH.

Meron moaHOR BzaumMosdameHsicMocTH. [Ipuy sTOM
METOlE TOUHOCTh COeAMHeHus obecneunBaercss 06C3 BCSKOH 1OI-
TOHKH, 110160pa, PeryJupoBKH 3JeMeHTOB coeantenns. CHopka cso-
JUTCA JHIIb K COEHHEHHIO COnpsraeMblX netasneil u y3a08. JlocTonn-
CTBAMU METOHa SIBJSIOTCS NMPOCTOTA H BHICOKAS TIPOH3BOIUTENbHOCTD
c60pKH; GoJee Jierkhe yCJOBHS BHEADEHHsS MOTOUHOH cOOpKH GJaaro-
naps MOCTOSTHCTBY BPEMEHH BBINOJHEHUS] OTAE/IbHbIX ONEpaIui; BO3-
MOXHOCTb BBIOJNHEHHsT c60pKu paGounMu GoJjee y3KOM crennansa-
nuy; GoJee mMHUpoKas MeXaHH3alHsl B aBTOMATH3AIUS cOOPKH; Bogec
UIHPOKAs BOSMOXKHOCTb KOOTIEPHPOBAHMSA I[EXOB H 3aBOJ0B, CIEIHA-
JIU3UPYIOLUXCS MO TPOH3BOACTBY ONpPENeNCHHBIX JeTanell, ysJaoB H
3amacHbIX 4acTeil; COKpalleHHe TPYLOeMKOCTH, CTOHMOCTH H CPOKOB
peMOHTa NMpHUGOPOB NMyTeM 3aMeHbl (€3 NPUIOHKH H3HOUICHHBIX JeTa-
JIEH H Y3/I0B 3anacHBIMH.

Mertoa HemoMHOH (YTaCTHUYHOH) B3aMMO3aMeHsd e-
MocTu. Tpebyemass TouHOCTb mpuGopa HOCTHrAETCS 34 CUCT: MOA-
Gopa (ceseKuun) neraseil, PeryNHpOBAHUA AETANAMH-KOMIEHCATO-
PaMM M TIPHTOHKH Da3MepOB OTHAEJbHOH [eTaJIH.

[Tpu merode nodbopa (celeKuuu) U3 BCEro MHCAA TOCTABJAEHHBLIX
Ha cOOpKy AeTasell oaGHPalOT TaKKe, KOTOpble B COOPAHHOM COCLH-
HEHHM OGECNeunBaloT MPEANHCAaHHYI0 TeXHHYECKUMH TpeGoBaHHIMH
TOYHOCTh cOoenuHenusi. COOPKY YKa3aHHLIM METOJOM MOYKHO OCYyIIe-
CTBUTb HEMOCPEACTBEHHBIM MOAOOPOM AeTasell momapuo M HperBa-
PHUTENBHOIN COPTHPOBKOH aAeTajsell Ha TPYNNbl, KOMOHHHDOBAHHBIM
CocoGoM.

Cnioco6 HernocpeACTBEHHOTO MOAGOpa 3aKII0UAeTcs B TOM, UTO
M3 O0lIed MapTHHM TOCTABJIEHHbIX Ha COOPKy aerajiell nombupaior
napueie. Taxofl mogGop HA3BIBAIOT TAKKE MHAWBHIYaJbHBIM.

Henocrarox crioco6a, moMHMO HapylIeHHs! yCJIOBHS B3aHMO3aMe-
UAEeMOCTH, 3aKIIOUAETCH B TOM, YTO BePOSTHOCTb noabopa mapHbix
IeTased KoseGJaeTCH B BeCbMa IIMPOKUX Mpefeax W 3aBHCHT OT KO-
JHyecTBa nMmewmwuxca neraned. ITosromy Ha moabop Mmoxer yiTH
3HAUMTEJNbHOE BpEMS,

Crnoco6 npenBapHTeNbHON COPTHPOBKH JeTastell Ha rpymmbl 3Ha-
YHTEJBHO COBeplleHHee mpejabplayliero. Jletanun copTUpyloT Ha
rpynner Takum 00pa3oM, 4ToObl Mpu cOOpKe AeTaseil COOTBETCTBYIO-
Wux rpynm Gpiia obecriedeHa TpefyeMasi TOUHOCTh CGOPOUHOTO CO-
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equnennsi. COOPKy COeIHHEHUT METOJIOM rpyNmoBoro noadopa Hasbl-
BalOT TAK¥Ke CeJEKTHBHON.

[To TakoMy crocody, HanpuMep, co0HpaloT y3/bl ONOp C UApHKO-
NOAIUITHAKAMHE, PAJl OmNOp C TPECHHEM CKOJIbXKEHHA, OXBAaTBIBAEGMbBIX
i OXBATHIBAIOIMX AeTajel geMu(epHbX H 30JIOTHUKOBBIX YCTPOHCTD
u 1p. PaccMoTpuM BOIPOC O KOJMuecTBe TPYIHI, Ha KOTOpoe C/IenyeT
cOpTHpOBATDb J€TaslH.

[lycTh HOMYyCKH Ha OXBATLIBAEMYIO M OXBATHIBAIOLIYIO JAeTasal
cOOTBETCTBEHHO GyayT 84 M Op, a AOMYCK HA TOYHOCTD HX conpsKe-

M

60022 §
|
- 0,004 |
| d‘B
-0005 |
76%
- 0008 OIS
68%
76 D/ﬂ

4y

Duc. 2.8. CxeMa paciofoXKeHHsl IoJed 10lyCcKoB compAraeMbIX JeTajedl M MX pas-
GuBKa Ha CeJeKTUBHBIE IDYIHIb

Hus (HLONMyCK nocagku) — Oy Torja KoJau4ecTso rpym 7, Ha KOTO-
pble CJAeIyeT COPTHpOBATH AeTajlH, onpeae/sieTcs o (popMye

5 5 {
n:_‘iA_:Li ) (2.32)
O
BeauuuHbl JAOMYCKOB Oar, Opr H€TAJEH, MPUXOAAIHMXCA HA KaxK-
nyto rpynny xeraneit A u B, paBHBL

Ay =B (2.33)

)
Ar n n

PaccMOTpHM pacuer KOJuYecTBa Tpyni mpH c6opke yaja omnop
¢ mapukononuanuaKamu. Ilyctb Tpebyercss OCyLIECTBHTH nocanky
BHYTPEHHEro KO/bIa lIapPHKOMOMIINIHAK Ha pandy Baja guaMer-
poM 3 mm c ofecneueHneM 3asopa 0,002—0,006 sx (dx=0,006—
—0,002 = 0,004 mm). [{uamMeTp BHyTPEHHETO KO/IBIA AP HUKOTIOLIIHII -

anka 379%% ua, a AHAMETp Uandui Bala 370000 mam.

CiefoBaTe/abHO, JOTYCK OTBEPCTHA 64=0,006 ux U DOTYCK pam-
bt Bana 85=0,006 mr. Ha puc. 2.8, a nokazaHa cxema pacrnoJo-
KEeHHs ToJeH JOMYyCKOB COIpATACMbIX neraneli M pa3buBKa moJieh
nomyckop 64 1 Op H& TPYMIEL

KoaunuecrBo Tpyni
3a+0p __ 0,0064-0,006 4

by 0,004
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Tak kak 0.4=0p, TO ZONYCKH, IPUXOAAILHECH HA KAXKAYIO TPYIYy:

o b 0,006 \
OAr_BBr‘_'_—A :i:—-:O,UOZ MM,
n n 3

OmnpefleiM MUHMMAJBHYIO H MaKCHMAaJbHYIO BEJTHUMHB 3230DOB
Mexay nandofl M NOAIIMIHMKOM TpH COOPKE COeJMHEHHs W3 JeTa-
Jefl opHouMedHbx rpynn. Haumenbmuii 3asop

AHM == AHM - BH(,:?)_(),ooz; — 3—-0,006—_—0,002 MM,

Hau6onpini 3a30p Ags OyaeT npu c60pKe MOAUIHIHKHKA ¢ HaH-
GoJNbIIMM JHAMETPOM OTBEPCTHS IIPH HAUMEHDIIeM NHAMEeTpe
gandsl BaJjaa, T. €.

Aps = AH5 — BHM = 3_0,002 — 3—0,008 =0,006 au.

Takum o06pascm, npu cGOpKe OMOPbI H3 JeTdJIell MEePBHIX TPYII
pesinumHa 3asopa Oyner 0,002—0,006 mm, uTo cooTBETCTBYET 3a4aH-
HOIl TOYHOCTH Ha COOpOUYHOe CoelMHEHHe, AHANOTHUHO MOXHO yGe-
JHTBCSI, UTO TaKas XK€ TOYHOCTL COeJHHEHHS O0ECNeUHBAETCS W MpH
c6opke meranelt ogHoMMeHHbX rpynm 11 u I11,

Corenyer umeTb B BHAY, YTO MOJe JAOMycKa O, H Op compsrae-
MBIX JeTaledl pa3GUBaeTCss Ha OAMHAKOBDLIE MO BEJIHUNHE [DPYIIIOBBIE
ILONYCKH Oy TOJMLKO IPH PAaBEHCTBE AOMYCKOB 8.4 ¥ Op U NPH OXWHA-
KOBOM 34KoHe paclpepe/]eHds AeACTBHTEJNbHBIX DasMepoB aeTajei
B Tpenenax ITHX JOMYCKOB. Ecau ke, HanpuMep, pasMepnl je-
talnefl A pacnpegessiotrcss 0o 3aKOHy pPAaBHOM  BePOSTHOCTH
(cMm. puc. 2.8,6), T. e. KOJMUECTRO AeTas e, MPUXOAAIUXCS Ha Kax-
AYI0 TPVINY, OJHHAKOBO, a pacrpenes]eHue pasMmepop neraned B
COOTBETCTBYeT 3aKOHY HOPMAaJbHOIO pachpeleleHHs (3aKOHy
laycca) (cm. puc. 2.8,6), TO KOJIHYUECTBO [eTajell OQHOUMEHHDIX
[pynn BaJia i MOJUIMIHHKA HE COOTBETCTBYET ApyT Apyry. Kakoro-to
KOJIMYeCTBa JeTallell U3 ApYrofl OnHOMMEHHOH rpymmnbl Gyaer He XBa-
TaTh, U, CJAEAOBATE/NbHO, He BCe COOPOYHBIE COEJMHEHHsT MOTYT OBITD
cobpanel. Tak, mpu pacmpeleleHHH pPasMEpoB MOAUIMMHHKOB 110
3aKOHY DPABHOH BepPOSTHOCTH B Kax0H u3 Tpex rpynn 6yner 33,3%
oT o6Llero yuc/aa NOAIHMIHMKOB, a MPH pasMepax BajoB IO 3aKOHY
laycca B 1 u 11l rpynnax 6ymer no 16% o6uiero ukc/ia BaJgos, a BO
I rpynne — 68%.

17% nommunuuxkos I w 111 rpyun u 359% Basos II rpynne He
OyayT HCroab30BaHBl, TAK KAaK JAJs1 HHX He XBATAET CONPSKEHHDBIX
IeTaJsiefi OAHOMMEHHBIX Tpynn. Huasi Toro 4tobnl MCMOaIb30BATH MPH
cbopke BeCb KOMIWVIEKT jeTanefl, B AAHHOM CJaydde [ONYCKH Ha
TPYNIBl OAHOH AeTaJdu HPUHMUMAIOT paBHLIMH, & JOMYCKH TPYII APY-
Fo#l Jera/su — HepaBHBLIMM; TOrJA KOJHUYECTBO AETANEH B CEJEKTHB-
HBIX OJHOMMEHHHIX TPYIIax IPUMEPHO OMHHAKOBO.

B nanHOM NIpHMepe KOppeKTHPOBaTh TPYMIOBblE JONMYCKH Y1006-
Hee jia nand, NoCKOJbKY M3MepeHHe HApYXKHBIX TMOBepXHOCTeH
pomie, yem BHYTPEHHHMX, U MOXeT OBITb [POM3BeNeHO ¢ OoJbluel
TOYHOCTBIO,
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Ha puc. 2.8,8 B KauecTBE ppumcpa npuscleHa OAHA W3 BO3-
MOJKHBIX KOpPPEKTHPOBOK rpaHiil IPYNIOBBIX A0MYCKOB. CorocTaB-
JICHHC TIpefe/bHbIX pasMeposn OHOMMEeHHDBIX TPYIIT moKasLBact, uTo
TOUHOCTH COOPKHM COCIHHEHHs H3 nerazmelt 1 pyITbl OTPeAEIACTCH
peJnuuHOl KosebaHuda 3asopd oT 0,002 o 0,0075 wa, IT Tpynmbl —
ot 0,0035 no 0,0055 mm 1 B 111 rpymie — OT 0,0015 no0 0,006 ma.

CeqektuBHas cOOpPKa Tpebyer yeTKoOfl opranusanuu u3MepeHus,
MapKAPOBKH, COPTHPOBKIL, XpaHeHHs!, TPAHCIOPTHPOBKH H cbopxHu
nertajell KaxaoH rpynibl. [TpumeHsieMble JLIA H3MepeHns nerasneh
npuOOPBl JOJAKHBL 06Jsa1aTh [A0CTATOUHOH TOUHOCTLIO H cTabu/Ib-
nocTblo nokasanufi, [forpeniHocTb H3MePUTETbHOIO npubopa He 10J-
XHa TpeBHIIaTh, 10 KpafiHeil Mepe, MOJOBHHDI HapMeHbLIero 3HaIe-
HHs JLOnyCKa rPYyIIbL.

CestekTnBHas CcOOpKa BHI3LIBACT HeKOTOpble JOTMOJTHUTENbHDIC
3aTpaThl CPEACTB H BpEMEHH. 3¢ beKTHBHOCTD crocofa TpyIHIOBOH
P3AMMO3AMEHAEMOCTH PE3KO CHHIKACTCH: Mpu  yBEeJIHUEHHH KOJHIE:
cTBa 3BEHLCB pasMepHON LenH H KoJuecTBa TPYII; KOTAA ABa MJIH
Tpu pasMepa OJHO¥ N coii JKe 1eTANH OJHOBPEMEHHO BXONAT B pas-
MEpHYIO HeMb; MpH HEONHHAKOBOM XapaKTepe H B3AMMHOM pACIIOJIO-
KEHUH KPUBLIX paclpeneeHHs pasmMepoB COMpATaeMbIX neraJgei.

[lesieco06pa3HOCTh TIPHMEHEHHA cmocofa ceJqeKTHBHON COOPKH
ompeje/saercs Ha OCHOBE TeXHHKO-9KOHOMHUECKHX paciueron.

Mertoa peryauponaHud neTasfiMH-KOMMEHCATO
p amu. [Tpi a1OM METOLE TpebyemMyro TOUHOCTD y3/1d ofecrneyuBaloT
KOMITEHCaIHell pE:ByJIbTI/IpyIOHLE:ﬁ (HaKOTJIEHHOH) norpemHocTa Ay
peex BXOASIIMX 9JACMEHTOB 3a CHET pasMepos nerajefi-KoMIencaro-
pos. [Ipu 3TOM BCE APYIHAC nerTany cobuparoT no MpHHIHILY nosHoH
b3apMO3aMeHAeMOCTH. PeayabTHpylolad [IOTPELIHOCTL  KOMIIEHCH-
pyercs MOABUACHBIMH KOMIEeHCATOPaMH TyTeM H3MEHEHH: [OJIOXKE-
nis  KOMIEHCHpYIoWEH 1CTaln OTHOCHTEIbHO APYTHX AeTaneit i
{erOBHKHBIMA KOMIIEHCATOpAMH TIYTEM yCTAHOBKH Jeranau ¢ pas:
MepoM, KOTOpblil 8aBHCHT OT pesy/IbTHpYIOLIell MOTpernHocTH npes-
BApPUTENbHO COOPAHHDIX nerasei.

B kauecTBe NOABHKHBIX KOMIIEHCATOPOB HCIMOJb3YIOTCSA SKCIEHT-
puKH, pesnOoBbIe BTY/IKH, KJIMHDbSA, TPYAKUHBL, MyQTHl 0 T. AL, & B Ka-
GecTBe HEMOIBHMKHBIX — MaKeThbl MpPOKIAN0K, miafiépl, TPOMEXYTOU-
Hple KOJAbIA.

CGopka y3/a0B C MOABHKHLIMH KOMIIeHCATOpaMH HE BbI3bIBACT
TpypHOCTEl M HE COMpOBOKILACTCA JOMOJIHHTEIbHBIMA  pa3fopKaMy
u cGopkamMu npuHopa HM ero OTIe/MbHBIX Y3/I0B; TOABHKHBIC KOM-
qeHcaTopbl, KaKk MPaBHjO, MO3BOJAIOT IaBHO (HETpEepLIBHO) KOM-
qeHCHpOBAaTh pe3y/abTHPYIOLLYIO [IOTpelHOCTh BXOAALHAX neraJed.

HernoxBuxKHble KOMIEHCATOPDI M03BOIAIOT cTymeHyaTo (AHCKpET-
HO) KOMNEHCHpOBATh pe3yAbTHPYIOLLYIO [IOTPENIHOCTD  BXOMSIINX
neraseit. [Ipy HCrO/IL3OBAHAH HEeMOIBHKHEIX KOMIIEHCAaTOpOB NpH-
xonuTcs yacro, 2—3 pasa, nepeGupaTh y3eJs, MEHdA pasmep aerasnn-
KoMIeHcaTopa TaK, uToOBI MOJIY4HTD TpefyeMylo TOYHOCTb y3Ja.
1o, KpoMe MOBbIIIEHHA TPYROEMKOCTH COODKH, CHMXKAeT KauecTBO
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coGpAaHHOrO y3/a — IpU MOBTOPHBIX €ro nepeGopkax NOPTATCS 10~

pepXHOCTH CONPSKEHUS neraJgei.
JJis1 OMHOKPATHON cOOPKH TaKUX Y3JIOB MOZHO YacTO IPHMEHSTh

crenaIbible TPUCIoCoBIeH s, KOTOPbIE MO3BOJISIIOT 3apaHee ompe-

nequTbh TpefyeMblil pasmMep Jeraju-KoMIeHcartopa s JAHHOrO
sk3eMIUsipa cofpanHoro (Ge3 jgerasn-KOMIIEHcATOpa) y3na WA
apuGopa. [IpHMepoM HeMOABIKHOTO KOMIIEHCATOPA MOIYT CJIYKUTD,
ganprMep, IPOKIaAKU B y3/aX, NOKa3aHHbIX Ha PUC. 2.7u 2.9

ITycrb mepes yCTaHOBKOH KPBIIIKKM HJIH BTYJIKH ! B xopnyc 2
(puc. 2.9) HeOOXOAMMO OMPECNUTH TOJLUMHY I IPOKIALOK, KOTO-
pasi oGecreunBaeT 0ceBol 3a30p & yaja 3 OTHOCHTENbHO Kopmyca 2.
Jasi 3TOro HEOGXOMHMO, UTOOBI Si—Ss=38. TIlockoabKy OOBIYHO
S]<SQ+(S, TO t282781+6.

CxeMa IpUCHocoGJICHHsT AJIsl ONPENEICHHIS  TOMLIIMHBI TPOKJIANOK
[0 COTIOCTABJCHHIO pasMepos S; U Sy B 1aHHOM cOGHpacMOM NpU-
Jope npusenena na puc. 2. 10. Kopryce / npucnocoBIeHtst yeranag-
auBaercs Ha Topen kopunyca K cobupaemoro mpubopa, a BTyJaKa 2
[IPUCTIOCOB/IEHHsT ONMUpAeTCss Ha TOpPel HapykHOro KoJbld ITOA-
IIHOEHKA.

Ha Bepxuuii Topem BTYJAKH 2 TopuoM (Janna onupaercs
KpbllIKa 3, cobupaemoro npubopa. Bo BHYTpEHHHI TOPEI KPLIIKH 3
yIHpaercst MOJA3YH 4, XBOCTOBHK KOTODOrO CONpUKacaercs ¢ H3Me-
pHTeNbHON HOXKKOH uMHAnKaTopa. MHAnKarop 3aKpenssiorT B KOp-
nyce npucnocobsenust /. Brysnka 2 u moasyH 4 orxkumalorest Apyr
OT Apyra NPYyXKHHOH & ¢ yCH/IMEM, HECKOJbKO NMPEBbIIAIINM H3Me-
putenbroe ycuaue upAHKatopa. CmioBoe 3aMbIKAHHE B COUJCHE-
HUsIX KOpTyca [ mpucnocofaenusi, kopuyca K i HONUIANHUKE, BTY-
JOK 2 U 4 mpucnocoBIeH s, KPBIIKH & OCYIICCTBISETCS PHITaroM 6
or npyxu#sl 7. [Ipexsapureabuas HacTpoika MpHCTIOCOGIeHHS CBO-
AUTCST K yCTAHOBKE €ro MHAMKATOpa Ha IOKa3aHWC BEJIHUHHEL
«HyJb-0» DU yCTAHOBKE BMECTO KOPTyca H BTYJIKH COOHPA@MOro
npubopa 3rasoHoB Koprnyca 2 u BTYJAKA [ (cM. pHC. 2.9), v KOTOpHIX
pasMephl S BBINOJHEHbl OJAMHAKOBBIMHU, HANpHUMep B Hpeietax
+0,001 mn. Ecan B mpubope oceBoil 3a3op ysjla 8 OTHOCHTEILHO
Kopryca 2 Mo/KeH ObITh 0,03-—0,05 um, T. €. O¢p=0,04 mm, TO mpHU
HCMOMBb30BAHHE 3TAMOHOB ¢ S;==S, WHINKATOp NPHCIOCOGJCRHUS
ycranapjiupaercs Ha mokasanue 0,96 mm (myJb HIKaJdLl HHAKKATODPA
¢ JAMarnasoHoM u3MepeHus Goabuie 1 MM COOTBETCTBYET UEJALIM
qicaaM B MM).

Mertog MOATOHKH. B oraelbHBX clydasiX >KeIaTeNbHO II0
TeM MJIH HHBLIM COOGPAXKEHHSIM HE HMeTb [eTasei-KOMIIeHCAaTOpOB.
Hanpumep, pesbOoBble ferain (OJBHKHbBIE KOMIIEHCATOPBI) MOTYT
BBI3LIBATbL NOTPEIIHOCTH B [[@HTPUPOBAHHH, HAKONJIECHHAs Henapals-
JIILHOCTb PeryJHPOBOUHBIX IPOK/IAIOK (HEMOJABUKHDBIX KOMIICHCA-
TOPOB) B PACCMOTPCHHOM [PUMEPE MOXKET NMPUBECTH K HEAOMyCTH-
MBIM MOHTAXKHBIM IEPeKocaM KoJel INapHKOMO/IIHIBEHKOBBIX OIOD.
B rakux cayuasx TpeGyemMylo TOYHOCTb yaja OGeCHCUMBAIOT A0Pa-

-BOTKO OfHON feTaldH 10 pe3yJabTaTaM HAKOIJIEHHOH [OrpelrHoCTH
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pasMepoB NPYTHX feraJieil ysja, COGpaHubiX MO MPHHIHIAM NOJHOH
pzapMo3aMeHsieMocti. Takas cGopka HasbiBaercsi cOOpKOH ¢ mof-
[OHKOIL.

HanpuMep, B y3Je, NOKa3aHHOM Ha pHC. 2.9, HeoGXOAUMBIH OCe-
goi 3azop 8=0,03-+-0,05 mm MoxkHO ofecneudtb U Ge3 Peryaupo-
\BOUHBIX NpoKJIagoK. st 37010 HeoOX0AUMO TaK H3MEHHTH pasMephbl
i TOIYCTHMblE OTKJICHEHHs BXO/SIMX B cOOMpaeMblil yses merasei,
yroBBl Beerna cobuaroganoch Hepasencrso S1>>Sg+90. Torna no pe-
3yJbTaTAM H3MEPEHHsl Ha TIPHCHOCOOJCHHMH (puc. 2.10) moxHO
NpoTOUNTb Topel ¢aanua BTyaku [ (cM. puc. 2.9) Ha BeJHUHHY,
oGecetnBaolylo HeoBXoMUMoe yBeJquueHHe pasmepa Sa.

B ofmem chaydac, ecal HaKolJeHHas IOTPEIIHOCTL PasMepOB
nerajeil yaaa MOXKET UMETb II0JIe PAacCeHBaHUs Oy, a LOIMYCK Ha 3Ty

IOTPEIIHOCTb COCTABJSAET O3, TO Y OAHOH M3 AeTajIell 1OJIKeH OoCTaB-
JIATHCS NPUIYCK HA MOATOHKY, PaBHBIN

B B~ (2.34)

Pasmep geray, BLIOUpaeMbli B EauecTBE KOMIIGHCHPYIOUIETO,
te MOJ/KEeH NPUHALJIEKATh CJHOBPEMEHHO HCCKOJBKHM pa3MepHbIM
LeNsiM, TAK KaK H3MEeHeHHe ero NpH [OATOHKe Oyaer BHOCHTDL OWHOKN
BO BCe pa3MepHble IeNH, B KOTOPble BXOMHT AAHHbIK pasMep.

[IpHroHKa OCYIIECTBJISIETCS] HA TOKAPHBIX, MIH(OBATLHLIX, 10BO-
NOYHbLIX CTAHKAX, a TAKXKE 1MabpoBKo#, ONMIOBKOM, IPATHPKOM U T. TI.

Meros NPUTOHKM [/ 00ecleueHus TOUHOCTH Y3/ NpUMeHsercs
¥ B TOM cJyuae, KOTa 3Ta TOUHOCTb 3ajana no (pH3NUTecKOMYy mapa-
Merpy. B ajekTpuuecKHX sJeMeHTaX M mpubopax, HaNpHMep, MPH-
POHKA OCYIIECTBJISIETCA H3MEHeHHeM uHcjIa BHTKOB OOMOTKH I
JIOBEEHUs CONPOTHBJEHHSI e 10 3aJaHHBLIX 3HAUEHHH (cM. mpuMep
Ha crp. 36); MOATCHKH IIYHTOB; [OBEJIEHHs MATHHTHOH HHIYKIHH
YaCTUYHLIM Pa3MATHHUHBAHHEM MAarBHHTHON CHCTEMBI H T. II.

ITpeuMylleCcTBOM MeTOJA IPUIOHKH SIBJISIETCS BO3MOXKHOCTb pac-
(UMPEHHs JOMYCKOB COCTABJSIONMX 3BEHLER NPH JOCTHXKEHHH BBICO-
KON TOYHOCTH BBIXOJHOTO napaMerpa yanaa. Hepocratku wmercaa
33K/TI0YAIOTCS B HEOOXOAMMOCTH BBIIOJHATL JOPOLOCTOSALIHE JOBO-
IouHble paGoThl, B HENOCTOSHCTBE BPEMEHH, 3aTPauHBAEMOM HA MPH-
rOHKY, B HeyfoGCTBe IPHMEHEHHs METOJa B YCJIOBHAX MNOTOYHOTO
TIPOU3BOACTBA.

Taasa 111
NPOEKTUPOBAHME

TEXHOJIOTHYECKOIO NPOLECCA C5OPKH
§ 3.1. MCXOJAHBIE JAHHBIE, HEOBXOJHWMBIE IJI [POEKTHPOBAHHS
Texnosoruueckdil mpouecc cOOPKH H3JEMUS JOJ/KEH OTBevaTb
TeXHIUeCKUM H SKOHOMHUECKHM TpeBopamusiM. Texuuueckue TpeGo-

BaHUs CBSI3AHbI C 1leJeBblM Ha3HAUEHHeM H3Jesus, ero HaJeXHCCThIO
¥ TOYHOCTBIO. DKOHOMHUeCKHEe TpeOoBaHUA MPerycMaTpUBaIOT MUHH-
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MaJjibHble 3aTpaThl TPyAa W HU3[ePKEK MPOM3BOACTBA. M3 BO3MOXK-
HBEIX BAPHAHTOB TEXHOJOTHYECKOro Iporecca c6opkH, obecrneunBalo-
X BLIJOJHEHHE TEXHHUECKHX TpeGOBaRMH, JOMKEH 6bITh BHIOpAH
papHaHT, HaHOOMee SKOHOMUUHBIH 1/ 3aJaHHBIX yCJIOBUE [POH3-
BOJICTBA.

MCXOMHBIMI AAHHBIMH JJIsT POEKTHPOBAHUS TEXHOJOTHIECKOTO
npouecca cOOPKH SIBJIAIOTCS:

1. ITporpaMmMa BBIYCKa H3Je/HI.

9. OnucaHHCe M3AEJHSI, ONpEIesIonlee ero UcJeBoc Ha3HauCHHE.

3. Pa6oune uepTesky U3JENsl, €ro y3J0B H JeTale.

4. MouTasHble HJIH IIOJYMOHTAXHBIE CXEMBI, IIOKa3LIBAIOLLIIC
pacnoMoKenne MCKTPHUICCKHX 3/1EMEHTOB KOHCTPYKIHH I MOHTAZ-
HBIX IPOBOAOB.

5. Creuudukalyn gerasefl u ysaoB ¢ yKa3amueM HX TOJHOTO
HAMMEHOBAHMS UM MHAEKCA M KoJaHuecTBa JAeTajel, HAYLLEro Ha OAHY
cGOpPOUHYIO €IHHULY.

6. TexuiuecKHe yc,IOBHS Ha H3jenue, HauGogee OTBCTCTBCHHDBIE
€To yaJnl 1 AeTaJH.

7. YciioBHsl, B KOTOPBHIX [PEANO/IaraeTcss H3roTOBJICHHE H3JC/TH
(BHOBDL CO3/aBaCMBIH MM TEHCTBYIOUIMI 3aBOJ, HMeElOLIcecs Ha HEM
060pyNOBAHHC, HEPCIEeKTHBLL NOJTYYeHUsT HOBOTO 060pyI0BAHNS) .

8. Mecrtonaxoxaenne 3asojga (BO3MOYKHOCTH KOONEPUPOBAHHA
C IpPYTMMH 34BOJAMH, YCJIOBUSI CHAGXKCHUS U T. I.).

[ToMHMO MepeurcIeHHbIX HCXOMHBIX LAHHBIX, TpH IPOCKTHPOBA-
HHM TEXHOJOIHUIECKOTO MpOomecca CJIeAyer MOJb30BaTbCsl DPYKOBOM-
HIIMH M BCHOMOTaTelbHbiMU MaTepuasamu. K pyKOBOASAUIHM Mate-
pHaJaM OTHOCSITCST OGIILECOIO3HbIE, OTPAC/TEBbIe CTARAAPTE, HOpMAJIH
H4 MAarcpHasbl, HHCTPYMEHTBI, IPHCHOCOGICHHA H oGopynoBanue,
[IaHHPOBKH 1[EXOB, TEXHOJOTHUECKHE HOPMaJH, DEKUMBL H HOpMA-
THBBI IJISI pacuera TEXHHUCCKHX HOPM, THIOBBIE M HOPMaJII30BAHHBIC
TEXHOJOTHYECKHE [1POLecCH], TPOU3BOACTBEHHbIe HHCTPYKIHH.

K BemoMoraTe/IbHHM — OTHOCSITCA pasjiduHble MAaTepuasbl Crpa-
BOUHOTO XApAKTepa, a TakkKe OTUETHl HAYUHO-HCCIELOBATEILCKHX
HHCTUTYTOB U JabopaToOpui, agb0OMbl NPHMEHAEMOro OCHAIICHHS
10 aHAJOTHUHDLIM POJCTBEHHBLIM H3JCJMUSIM H T, .

[Ipu npoeKTHpOBAHUH TEXHOJOTHYECKOTO INporecca cOopKH He-
00XOMUMO:

1) onpenenautb cOOPOUHbL COCTAB H3IEHS,

2) 0GocHOBATH BLIOpAHHLIC OpTaHM3alHOHHBIE (QOPMEL cGOpKH,

3) mpouspecTH pa3HOTO POJAA PACUETHI, CBA3AHHBIE C TEXHIKO-IKO-
HOMHUYCCKIM OOOCHOBAHHEM BHOpaHHOTO BapHaHTa TEXHOJOIHYC-
cKoro npouecca cOOPKH (pacuerbl pexkuMoB cOOPOUHBIX H APYTHX pa-
6oT, pasMepop NapTHi, PUTMOB, KOJHYECTBA M 3arpyski paGouux
MeCT, HOPM BPeMeHH U BbIpabOTKH, pacuerhbl, CBI3aHHbIC C TOUHOCTBIO
cGOpPOYHBIX paboT U T. 1.);

4) yCcTaHOBHTH MOC/IENOBATENLHOCTD cOOpPOUHBIX M KOHTPOJBHRIX
omeparnuii;
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5) 3aMpoOCKTHPOBATH TEXHOJOTHYECKOC OcHallieHue H 06Opyac-
BAHUE;
6) 0OPMHUTHL NPOEKT TEXHOJOTHUECKOTO Npouecca cOOPKH B BHAE
yCTAHOBJECHHOTO KOMILIEKTa TeXHHYECKHX TOKYMEHTOB.

§ 3.2. PASPABOTKA TEXHOJOIMHUYECKHX CXEM CBOPKH

Msyuenne wu3fequst 3aBepLIacTCst COCTABJEHHEM CXEMbl €ro
cGOpKH. DTH CXeMbl 0TOGPAXKAIOT COOPOUHBIE TEMEHTH, 3 KOTOPBIX
COCTOUT H3JEeJIHE, B3aUMOCBA3b MEKAY HUMHU, [OCJIE[0BaTEJIbHOCTh
c6opku. Cxembl cOOPKI pa3paGarTbiBAIOTCS HA OCHOBAHHH H3YUEHHS
gepTekel y3j10B, OOIMX BUIOB, jeraneh npuGopa, KHHEMATHUCCKOM,
3NMEKTPHUECKOA U ONTHUECKOH cxem npubopa.

IMpn nanuunu ob6pasna cobupaemoro npubopa WJAH yajga cxema
cOOpKH MOXET OLITh cocTaBjcha B Iipolecce NpoOHOH pasGopKu
o6pasua. Ilpu sToM s/1eMeHTEl, KOTOPble MOTYT GLITh CHATHL B Hepa-
3500paHHOM BHE, NPENCTaBJSIOT COOOH TEXHOJOTHUECKUE Y3Jbl, HA
KOTOpble [AOJKHbLI OLITb COCTABJEHBI CXeMBI y3J080H cOopku. [e-
Ta/ll, KOTOpble MOTYT ObITh CHSITH HE B COCTABC y3Ja, a OTACJBHO,
ABJASIIOTCA 3/eMEeHTaMH, HEeNOCPENCTBCHHO BXOAANIHEMH B OOLLYIO
cOOPKY yaJa WU/JIH H3AC/]HSL.

Pasnuualor HcxogHyoo H TexHoJoruueckyio (paGouyio) cxembl
cOopkd. Ha neprom 3Tame TEXHOJOTHUECKOTO dHAMH3a COOPOUHBIX
CBOHCTB H3EMHS CXeMbl COODKH, HA3BIBAEMDbIE UCXOOHbBIMU, CTPOSTTCS
C MAaKCHMAaJIbHBIM PACUJIEHEHMEM H3JeMUsT Ha cOOpOUHBbIE EIHHUIILI
HE3aBHCHMO OT MNPOTPAMMBI BBIIYCKA H3IEJMHE H XapaxTepa TeXHO-
JIOTHUECKOTO Hpolecca cOOpKH.

Ha TexHOMOrHYeCKHX cxeMax cOOPKH B OTIHYHE OT HCXOTHBIX
HaHOCSIT TEXHO/JOTMYECKHEe YKAa3aHUst 10 BBIMOJHEHHID CGOPOYHBIX
onepaiuii (Hanpumep, ysex c6. 5-1 npunasite K y3ay ¢6. 7-2, otpe-
ryanposarth oceBol 3asop 0,06—0,1 mm u np.).

B npocrefimeM ciayuae HCXOAHASI CXeMa MOXKET IPENONpeIeNUuTh
paspeseHue mpoluecca cOOPKH Ha oONepamyd M TeXHOJoTHyYeckas
CXeMa COBNAJMeT ¢ HCXOMHOH cXeMOH cGOpKH.

Texnosornueckasr cXema CTAHOBHTCSL OCHOBHBIM OINEpaTHBHBIM
LOKYMEHTOM, IO KOTOPOMY HepcoHas c6OPOUHOro Imexa 3HaKOMHUTCH
C IIOCJE0BAaTENbHOCTLIO COOPKH H3MEJUST, OPTEGHH3YET BLITOJIHEHHE
c60poUHOTO Mpoliecca, KOMIUIEKTYeT H3ieIHe, nomaer cGopouHble
eIUHULB], LETAMH U MaTepHaJ/bl B HajJIeXaiel 1ocae0BaTeNbHOCTH
K MecraM cOOPKH, BefeT ydyeT, paccraB/sier padouux, IUTaHHpyeT
IPOU3BOMCTRO.

B cooTBeTcTBHM ¢ pa3me/CHHEM U3JENUST HA y3JIb PA3HBIX CTele-
HeH CJIOXKHOCTH (HOArPYIIBI, TPYNIBI) PA3JUYalOT CTYIEeHH cOOpKH.
Ha meproit crymenn coGupaioress mpocrefimine yaqan. Ha BTOpoi H
IOCIeAYIOMMX — Y3JIb Bce Bo3pacraioniel caoxsoctd. Ilpeanocaen-
Hell cTyneHblo cOOpkH siBjsiercsi ¢Gopka TPYNOEL, & MOCTENHEeN —
o61ras c6opKa U3mesus.
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Ha puc. 3.1 mokasal OJMH H3 BAPUAHTOB H300PaKEHMST CXEMDI
c6OPOUHOrO cOCTABA HEKOTOPOTO H3JIE/INs, HMEIOIero mecrb cTyre-
nefi cGopku. COOPOUHEIE IUHUIBI OTHOH U TOW XKe CTyNeHH CJIOXK-
HOCTH pACHOJIOKEHBI B OJHOM BePTHKAJbHOM pSAY. TTocrpoenne
cXeMbl BEIETCA B NOCJAEOBATENbHOM MOPSIIKE OT AeTatell K MepBoi
CTyTeHH, 3aTeM BTOPOH U nocjaenyioniedl ¥, HakoHen, K H3EJIHIO.
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Puc. 3.1. K odopmicHuio cxeMbl c¢opoulioro cocrasa

B psime cayuaeB y3jbl npuOOpoB M Tedble BJI0KH H3TOTCBJSIIOT
H4 PASHLIX TPEANPHSATHSIX HIM Pas/IHUHBIX LE€XaxX OJHOTO H TOTO KE
npeanpusitHsi. B cBA3M ¢ 3THM HEPEIKO HeoOXOIHMO 4acTHUHO Paso-
6paTh yaJbl, CHSTb OTJ€IbHbIE eTald H yCTAHOBHTL HX B Mpolecce
obuteit c6opku uagenus. IloaToMy mpu NOCTPCEHHH CXEMB cOopkH
B Hee HEOGXOANMO BKJIOUATh M BCe PAasGOPKU Y3JOB, HEH3OEXKHbIE
[0 XojAy TEXHOJOTrHYeCKoro mpolecca.

CxeMBl cOOPKH JOJKHBI ObITb HATJIAAHH. ¥YJA0OHee BCEro CXeMmy
cGOpKU CTPOUTb CIETYIOmUM 06pasoM: PAa3ANUTh JHCT fymard Ha
BecKOJbKO 30H [eTafell, y3joB [epBol CrymesH COOpKH, BTOpOH
M T. 1.); KaXKJOMY H3 COCTABJSIOLINX H3[@/Ue SJIEMCHTOB JaeTes
ycnoBHoe oGo3HaueHHe, HapHMep, neraJfb 06033a4a0T HeOOJbIIHM
[PSTMOYIOTbHHKOM, B KOTOPOM YKa3biBalOT HOMEp H HAHMEHOBAHHE
e 110 uepTeky M KOJHUECTBO 3TUX JerajieH, BXOMSIIMX B COOTBET-
cTByIOmHUA y3es. [IpAMoyrosbHIKaMU GOJIBLIINX pasMepoB MM Ipy-
[UMH TeoMeTpuuyecKUMH (urypaMu 0003HAUAIOT M BCE OCTAMbHBIC
cGopouHble saemeHTH. Ha cxeme obuiei cGOpKH H3/eJqUsA HAHOCAT
TOJNBKC YCAOBHbIE 00O3HAUEHHsS [OeTajell H c60pPOUHBIX eIUHHIL
(rpynm), HemocpeICTBeHHO TOCTYNAMUX —Ha o6y cOOpKY.
MeCTONG/I0K eHIe YCJIOBHBX OOO3HAaUeHu# jeraneil u c60pOUHBIX
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eIUHHUI TOKA3bIBAGT [OCAEIOBATENbLHOCTh HX MOCTYIUIEHHS Ha
c6OPKy, JHHUH CO CTPEJKAMH HanpapJ/eHHe HX JBHXKEHHs H Xapak-
TEp BBLINOJHSAEMOTO Npolecca — COOPKH WU pPasbopKH.

Jlast o6o3naueHust xapakrepa cOOpouHOil onepanuu (Hanmpumep,
YCTAHOBKH, IIPOBEPKH, DETYJIMPOBKH) CTPEJIKH JCJMAIOT PA3MHUHOH
(popMbl UJIH HA HX JHHHSIX BBOJST YCJOBHbIE 0003HAUEHHSI B BHJE
6ykB niau Guryp. Tak Kak Ha 0a3e HCXOMHOH cxembl cGopKH paspa-
6aTLIBAIOT TEXHOJOTHYECKYIO cXeMy cOOPKH, TO HeoOXOAHMO B PSijI
fgeTaqcil BKJIOUETh OCHOBHBIG MaTeDHANbl, OCTalOLIHecs Ha H3je-
JIM¥ — [PHUINOH, JaKH, KPacKH U T. 1.), oQopMJ/Isisg X Ha CXeMe auna-
JIOTHYHO TeTasIsiM.

CxeMy c60PKH, NPeACTAaBJIEHHYIO HA DHC. 3.1, HA3BIBAIOT CXEMO¥
«BEEPHOTO THIA» B OTJHYHE OT CXEMBI, Ha KOTOPO#l Bbigessercs Oa-
30Bast jeraJjb, y3eld, HOArpynna.

Basosoii deraavto nasbiBaercsi OCHOBHAs JeTalb, ¢ KOTOPOH Ha-
yuHaercst co6opka yaaa win usgenus. basosod nodepynnod m060ro
(OpPsIIKA HA3bIBAIOT OCHOBHYIO MOATPYINY, ¢ KOTOPOH HAUHHAETCs
c60pKa NOATPYNIL Bhicliero mopsinka. baszosas epynna — 3710
OCHOBHAs TPyMIa, ¢ KOTOpol HaunHaeTcst cGopkKa nmpubopa. B kaue-
cTBe 6a30BOH OOBIUHO BbLIOWpaercss geranb, IOBEPXHOCTH KOTOPOI
GyayT BIOCAEACTBHH HCHOJAb30BAaHBL NPH YCTAHOBKE TOTOBOTO H3je-
JIMST HJIH TIpH KPEIUICHHH y3Ja K paHee cOOPAHHLIM y3JaM.

Ha puc. 3.2 npexncrapieH BapHaHT cXeMbl cOopku ¢ 6asoBoi
neTanbio. Hanpas/ienue qBUMKEHHSA neTaled H y3JI0B NOKA34aHO CTpe-
kamu. K Gasopoli geranu BHadaje TpHcoenuHsieTcs geranb |—2 u
o6pasyercs mepsbiii cOopounbli y3en ¢6. 1-1, 3atem x cGopke cO. 1-1
npucoenuusieTcss ysen c6. 1-2, cocrapjeHHbIN M3 geraJeil l—4 wu
1—3,urt. I

Ha puc. 3.3 npuBeneH BapUaHT TEXHOJOTHYECKOH CXeMbl COOPKH.
HeckonbKo y3/0B Ha cXxeMax cGOpKH He pacusieHeHBl Ha OoJee Mel-
KHe 3JIeMEHTbl, MOCKOJbKY 3TH Yy3Jbl MOCTYNAIoT B TOTOBOM BHJE
C APYTUX NpeAnpHUsTH.

CxeMBl c6OPKH MOTYT ObITb Pa3BEPHYTLIMH (10 AcTaJEHd BKIIOUH-
TeJbHO) M YKPYIHEHHBIMH. B yKpynHeHHble CXEMbl BKJIOUAIGTCH
TOJIbKO  y3JIbl, TOATPYNIBl M TPYNIbl HJH TOJAbKO HOATPYNNBI H
CPYONbl. YKpYMHCHHbIE CXeMBI MOTYT ObITb paspaloTaHbl H JUIs
OTHeNbHBIX Haubojee CJOKHBIX TPYHN C ACTAJNSIMH, HEOOXOAMMbIMH
mas ux cocgunenusi. OcTajbHbBIE JeTajdl He YKa3bIBAIOTCs BOOOLILE
M JaeTcsi CChIKA Ha COOTBETCTBYOULYIO chenudpuxanguio. B 3stom
cjyuae pasBepPHYTbie CxeMbl COOPKH COCTABJSIIOT HA OTHEIbHbIE
Y3JIBI.

Pacusjenenie KOHKPETHOTO U3[AENHS Ha COCTaBHbie yacTH (rpyn-
MBI, TOArPYIIILE, Y3JBl, JETaJdH) 3aBUCHT OT KOHCTPYKUMH H3IEeNHs.
OHo Bcerjga ycoBHO M TPHMEHHMO TOJbKO /A LAaHHOTO H3Je/IHA.
OmHako MOMKHO HaMETHThL oOHIMe TOJOXKEHHs, KOTOPHIMH HYXKHO
PYKOBOZCTBOBATHCS MpPH pacuJeHeHHH H3[esusi Ha cOopouHble eru-
HUNB ¥ COCTABJEHHH CXeMBI COODKH.
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1. BritesieHne TOTO HJH JAPYroro cOeAMHEHUs B cOOPOUHYIO elHd-
HUITY JOJI?KHO OBITh BO3MOXKHDBIM H 1[€/1€C000pa3HbIM KaK B KOHCTPYK-
THBHOM, TaK H B TEXHOJOTHUECKOM OTHOIIEHHH. BO3MOXKHOCTb TEXHO-
JIOTHIECKOTO CYLIECTBOBAHUSI COOPOUHBIX €NMHHI[ O3HAYAET, HTO HX
MOXKHO OTIENbHO co0upaTb, XPaHHTb, TPAHCHOPTHPOBATH W T. L.

basofan demans

usdenusn
-3 7-2
cb1-2 -
1-4 2%
5 2-4
¢ch-2
_J__‘ J 2_7
3-7 2-3| l2-2
|

*

Usdenue
o00-0

Puc. 3.2. Cxema cbopxkn ¢ 6a30BOH JeTanablo

Ecin mo ycjioBHIO opraHuM3amuu c60pOYHOro mpomecca, Hanpumep,
npu MoToUHOK cGOpKe, HeM30eKHO paculieHeHHe cOOPOUHBIX eIHHHUIL
¢ HapylleHWeM He3aBUCHMOCTH HX COOPKH, NPHXOIUTCA BBOAHTDL
BpeMeHHblE COOpOYHbie eIUHMIB. Takue BpeMeHHble COOPOUHBIE
eTMHALL TPeOYIOT CHENUAJbHbIX NPUCIOCcOG/eHHH, COXpaHsIOMUX
[IPAaBHJIbHOE B3aHMHOE COYETaHHe jaerasted Ha Bpems UX COOPKH H
TPAHCIOPTHPOBKH ¢ OJHOrO pafouero mecra Ha apyroe. BpemcHubie
c60pOUHbIE EIUHHIL BBONSATCS B TEXHOJOTHYECKYIO cXeMy cOOpKH
i BBLLAEJNAIOTCS 0COOBIMH 0003HAUEHHSIMH.

2. Ucxopnble cxeMbi cGOPOYHOTO COCTABA CTPOATCH DU YCJIOBHH
c6pa3oBanis HAHGOMBLIETO KOJMYEcTBA COOPOYHBIX CAMHHUI[ M He3a-
BHCHMOCTH 3TUX CXEM OT HpPOTPAMMbI BBHIIYCKa H3EJHIL.

48



14d0gd BINOXD BRNIIMUIONOHXI], "¢ "¢ DI ]

)

3 nubway

Q

> L ] ] 1 ] | | | 1T I 1 1

= I | S | — I 3

SRS SR 59 SIEE S ©
aS3< | IS5 T1133]1831l.381383| § ||LoS R3S | |58 § ¢
SEJ o < SRS 133 12831 3 o233l |23 S 0%
S S 2 SIS 235821829 § [|RTS|[os S &2 S
EERSE © & IR IEHNEEIESIE 31+ (X33 Sc QX
AL RS EE A 2 R EYEM | o
L _ T = m i H.w T _ , T

RS M wovoy 1 Tpazow D Lipod]
SI3S POV |y ool | | swons | TSRS | won | i son | novuhug
3389 mAwDa o) oo 1| 4 sou g3 | fHodg00 ! -ou suinaf || +P%00 o2
AR 2 owady || qusn xngpoy | 41900k JswooHoy | T 5000 920 ohuday

= B~ Loy | [ —— 1L 2090) B Ay ey e |
293w _ P
S35 s nWDY n fiwod || Rl dogpe ) niaH
3539 -mfiwpy o [o£ndagoay) | ena _ﬁgcaiq_ ‘tm&go
2ad" 3NHDYOHIP - WQEQEQ ahudoy

X '29 .I_

£ e P | : T

O Y X
3 W & Mf Dadhiv
o

§ ; dowpynpuy

49



3 MyaumaJabHOE KOJHUECTBO neranel, HeoOXxongumMoe ST obpa-
20BaHust COOPOUHOH €TMHHIIBL 11epBoOi cTymeHH cOOPKH, paBHO JABYM.
4, MuHUMAaJbHOE KOJHYECTBO fgeTanel, npucoegnHseMoe K c6o-
pOUHOH CIMHHIE NAHHOHN CTyNEeHH H HeoOXOMHMOE IS 06pa3oBaHus

o

c60pOUHOH €HHHUIIbI BBLICHIEH CTyNeHH, PaBHO €IUHHIE.

5. HMcxomnasi cxema cOOpOUHOLO COCTaBa o6anaer CBOUCTBOM
HenpepbIBHOCTH, T. €. MPENoJaraercs, 1ro Kakjadss HocJelyronLast
cTylicHb COOPKH HE MOXKET GEITL oOpasopana 0es3 HaJHUUST MOPsI-
KOBOH IpeiblIyLLell CTYHeHH COOPKH.

Cxembl cGOpKH, paspaboTaHHbIE B COOTBETCTBHH € nepedyncseH-
HLIMH [O/IOKCHISIMH, [I03BOJISIIOT HATJIALHO 0603peThb l3AeIHe B He-
JOM H [IPOAHAJTH3HPOBATD €T0 KauecTsa B OTHOUICHIH c6opku. bBodb-
110€ KOJHUECTBO Y3JI0B B KaXIOH CTYMEHH O3BOICT napaJgaeybHoO
coGHpaTh HX, UTO CHIKAET (UKJ cGopku uspens. Kpome Toro, ST
y3/1bl MOTYT OBITb IOJAAHBEI Ha 0611yi0 c6OpKy B coOpaHHOM BHIE H
NpOBepeHbl, UTO, B CBOIO Ouepenb, oGecrneunBaeT KauecTBo cOGpaH-
Horo yaJaa B meaoM. DBosbuiast pacueHEHROCTD uagens Ha coopoy-
Hble AHHHIB TO3BOJAET IPH A0CTATOUHOH BEMilTHHC pOrpaMMHOro
3ajaHIlsT OPTaHU30BATh COOPKY MOTOYHBIM METOLOM. Ilpu roMm mepe-
XOJBl JIeFKO TPYNOHpOBATL B OHNEPANHIO TAKHM o6pasoM, uToObl
[UIHTEIBHOCTb ee PaBHsANACh H/IH Golia KpaTHOH pUTMY COOPKH.

TexuoMorHtecKne cXeMbl cOOPKH 1e1ecoo0pasHo COCTABJATE BO
peex cayduasx IpH JI0GOM THIEC NPOMSBOACTBA, TAK KaK OHM crocol-
crsyior auddepeHHanuu nporeccon c6OpKil, 3HAUHTETBHO COKpa-
[afomel AJHTeIbHOCTD NPOU3BO/ICTBEHHOTO IUK/IA.

§ 3.3. [IPOEKTHUPOBAHHE ONEPALLMOHHOM TEXHOJIOT'HH

CGopouHble onepanyy U HX MocCae10BaATEeJbHOCTD

TToc/ie H3yYeHHs: H3[eJHs N0 Ha3HAUCHHIO, KOHCTPYKIHH, IpUH-
quny paorsl, TpeOGOBAHUAM, MPEIBABIACMBIM K H3Zenuio 1 Haubo-
Jlee OTBETCTBEHHBIM ero y3J1aM, coCTaBIeHU HCXOQHOH cxeMbl cOOpKH
paspabarpiBacTcs IJIaH (mocJsie10BaTEIbHOCTDL) BBIMOTHEHHS cbopou-
HBIX Ollepalui W HX COlepKaHue.

KonnuecTpo onepaliil, Ha KOTOPOC pacwICHACTCSI cGOPOUHBIA
nporecc NaHHOrO 0GBEKTA, MOXKET Gbitb pasauunbiM. Onepamid Mo-
ryT ObITb COCTABJCHDLI MO NMPHHIHILY KOHI[EHTpAlK HIH JupdepeH-
[UALHH.

B ycaoBusix eIMHHYHOTO, OMBITHOIC H MeJIKOCepUHOrO TPOHU3-
POJCTRA ONEpAIHH 0ObIUHO ABJSIOTCS KOHIEHTPUPOBAHIBIMU (yxpyn-
HEHHBIMH) H COCTOSIT U3 GOJBIIOTO "KC/Id NEPEXONOB. Hanenue cobu-
paercsi Ha HECKCJbKUX HJIM J1aXKe Ha OIHOM paboueM MeCTe OJHUM
WJTH HecKoJbKuME pabounmi. Ecian usjesne BKOTaeT THIOBbIE c6o-
pOUHBIE 3J1EMEHTHI, TO 00Ias cGopka npuéopa BeneTcs N0 NPHHIUIY
KOHIIEHTpaLHH, a onepanun y3J0BOH cOOPKH — IO MPUHIHITY g de-
[eHIHAaLHH.
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K uemocrarkaM KOHUEHTPDHPOBAHHOH COOPKH OTHOCSTCA: JUJIH-
TeJBHOCTb BpeMeHH cGOpPKH ONHOIO HM3Aedaus (UHK/JIa cOOpKH), Hc-
[ioJab30BaHne paGouero BBEICOKOI KBaJHM(MHUKAUMH [OJs BbIIOJHEHHs!
YaCTH HECJOMKHBIX COOpOUHBIX paboT, TPYAHOCTL MCXaHH3AUHH H TEM
foJsee aBTOMATH3ALMM HEpACUIEHEHHBIX COOPOYHBIX OmepauMi.

B cepufiHOM M MAacCOBOM IPOH3BOACTBAX ONEpPaUMH CTPOSITCH
no npuHuHny ruddepennuauun  (pacujseHenusn) cOGOPOYHOrO IMPo-
gecca Ha GOJIBIIOC WHC/IO MPOCTBHIX ONepauMil, KaKias U3 KOTODBIX
BBUIOJNHSETCH Ha ONpeneleHHOM pabouyeM MecTe.

Ipu nuddepenunposannoll c6opke pabdOTH BHIIOJHAIOTCH OIHO-
BpEMEHHO OO0.IBHINM KOJHUECTBOM PalouHX, UTO Pe3KO yMEeHbllaeT
IMKJA cOOpPKH; JyYUIeMy HCIOJBb30BAHHIO PaGOYHX B COOTBETCTBHH
¢ KBaJjudukanued cnoco6CcTBYeT crelHaJH3allsa HX Ha BBHITOJAHEHHH
onpese/eHHON omepalnt, yTo ofJeryaeT ocHailenude paGouero mecra
COBEpUIEHHOII OCHACTKOIL.

B ycJaoBHSIX MACCOBOIO NpOH3BOACTBA audbepennuauus Opo-
Lecca MOCTHraeT BpICIIEl CTEHEHM, KOTAa OHA COCTOUT H3 OJHOTO
TeXHOJOrHuecKoro nepexona. B KaxK1oM KOHKPETHOM cayuae LoMKHA
OBITH OTIpefescHa TeXHHYecKas M IKOHOMHYECKas UeJecoolpasHocThb
crenenn auddepennnannu. Mannmuas auddepeHunauns IpUBOIHT
K BO3PACTAHUIO TIOTEph BPEMEHH (BCIOMOTATEIbHOTO BPeMEHH) Ha
YCTAaHOBKY M CHATHE cOOMpPaeMOTo 3/eMeHTA, IOBBLINIEHHIO yTOMJse-
MocTH paGouero rpy BHIIOJIHEHHH MeJIKHX 0JHO00pa3HbIX Nepexojos.

Ilpu ouens GosbuioM BLITYCKe M3AeAMH pacUYeTHBIH DHTM MOXeT
OKa3aTbCd MeHblle SKOHOMHYECKH Legecoo0pasHOH NPOROMKHUTE/b-
HOCTH omepauuil. JloBeneHne RANTeNbHOCTH ONEPAUMH 10 BEJIHUHHBEI,
PABHOH PUTMY, CTAHOBUTCS B TaKHUX CIy4YafAX He TOJbKO HEBBINOL-
HEIM, HO YaCTO W HEBO3MOXKHBIM.

ITocnemoBaTenbHOCTb COOPOUHBIX onepani 3aBUCHT OT KOHCTPYK-
THBHBIX OCOGEHHOCTEH H3ICJHst I MeToA0B obecrmeuenuss TpeGyeMoH
TOYHOCTH.

IIpu paspaGoTke noc/aef0BaTENbHOCTH COOPKH HEOGXOANMO PYKO-
BOJCTBOBATBCS CAEAYIONIHM:

1) npenmiecTByioLIne onepanuy He ALOJIXKHBI 3aTPYAHSATH BBIHOJI-
HEeHHEe MOoCJAEAYIOINX;

2) npu morounoil c6opKe pasbUBKa NpOUECCA HA ONEpALHH JAHK-
TyeTcs puUTMOM cOOpKH, NpHYeM BpeMs, 3aTpayuBaeMoe Ha BBIIOJ-
HEeHHe KaXKJ0# Omepanyy, A0AXKHO GbITb paBHO WJAH KPaTHO PHTMY,

3) nocge wanGoJiee OTBETCTBEHHEIX ONepanuil, a TakXke mnocie
ONlepallyil, COAepKAUMX PEeryJHUpOBKY WM IIPHIOHKY, BBOAUTCA
‘06s13aTebHBIN KOHTPOJD,

PyxoBoucTBYsich 3THMH cOOOpaKeHHSIMH H CXeMaMU C60POYHOTO

. CocTtasa, npouecc C60pKH y3Ja Wi uspeans pedasT Ha TeXHOJOornye-

5 CKue Heae/lnMble 3JEMEHTH H OIIpEaeJ/IsiIOT BpEMI, HeoOX0auMOe

a5

'WIsl cGOpKH KAXKAOTO TAKOTO 3jeMeHTa. DJIEMEHTH B Ipomecce

loﬂean,I/II/I COE/INHHAIOT B OHpe,ZIeJ'IeHHOI';I noc/aen0BaTe/JbHOCTH, YTo0 Ll

CyMMa ONepaTHBHOIO BpEMEHH 3/JeMEHTOB Oblla NpPUGIN3HTENBHO
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pasHa puTMY cOOpKH (C yueTOM BpPeMEHH IepeMelueHIs Konpelepa
[epHOANUECKOTo MeHcTBHs).

[Tpn manwuuy o6pasua coOHPAEMOro H3JAENHs IIOC/AElOBaTeb-
HOCTb cOOPKI MOXKET GBITh YCTaHOBJeHAa pa3GopKoi 1 mocsenyloleh
cGopxoit ero. Ilpn pasfopke oGpasua cocraBasior cxeMmy cOopou-
HOrO COCTaBa, a IpH COOpKe — ONpeAe]IsioT INpPUMepHbIl I1aH
omepanH.

OprannszaunoxHbie GopMpl cOOPKYU

ZKOHOMHYHOCTh H TPYAOEMKOCTh COOPOUHOTO NPOIecCa BO MHO-
roM 3aBHCST OT BHJA OPraHH3auiy IMPOH3BOACTEA — OPTaHM3alMOH-
noit opMbl cGopKH. Brifop mocaennei cBsizaH ¢ OCOOEHHOCTAMH
KOHCTPYKUHH TpHGOpa, ero pasMepamu, IporpaMMoit Bhiycka, Tpy-
JL0EMKOCTBIO COOPOUHBIX OMepaluil, CpoKaMH CMEHSEeMOCTH Tpirfopa
¥ psigoM Apyrux GakTopos.

Pas/anualoT JBe OCHOBHbLIE OpPraHM3allnOHHBlEe (OpMBI COOPKH:
CTAIHONIAPHYIO H TOABHKHYIO.

Crayuonapuyro ¢60pKy BBHITOJTHSIOT Ha OAHOW HJH TIApaNelbHO
Ha HeCKOJbKHMX pabouMx MecTax, K KOTOPLIM IMOJAITCA HEoOXOIH-
MBIE JETaJH, NOKYIHbIe Y3J/bI, HeoOXOoAUMble MATepHa bl I T. A

[pono/mxureabHocTs cGopkn T (IMKA cGOPKH) mapTHu MpHGO-
pOB oripeseasiercs Mo popMmyJae

RERLE (3.1)
K
rme T —tpynceMKocTs COOPKH OAHOrO mnpuGopa B 4€A08€K0-44C
(W11 4eA06eK0-MUH);

N — uncao npuGOPOB B NAPTHH,

K — KonnuecTBO OZHOBpEMeHHO paboTalouux cOOpPIIHKOB.

Huddepenuvposannas CTallMoHapHas cOopka  IIpuMeHsercs
B cepuiHOM H MEJKOCEePUIHOM NPOH3BOJICTBE.

[1poiece npu 3TOM ACJANTCS HA Y3JI0BYIO H 00wyl cOOPKY. Ya/ibi
co6HpalnTCst OJHOBPEMEHHO Ha HeCKOJAbKHX pabounx Mectax. Obmast
c6opKa 3aKAKuaeTcs B COEIMHEHHH cOOPAHHBIX Y3J0B.

[odeuscnas cObopka xapaxkrepusyercs TeM, 4TO cobGupaeMblil
00BEKT IepeMelaercs oT OJHOro padouero Mecra K ApPyromy B I10-
caAef0BaTENbHOCTH, OOYCAOBJAECHHON TEXHOMOTHYECKHM IIPOLIECCOM.
Ha xaxpom paGoueM MecTe BBIICJHAETCS OJHa M Ta e IOBTOPSIO-
wastcst onepaunst. K Kaxpomy paGoueMy MecTy, HMeEIOLIEMY COOT-
BeTCTBYIOUIEE OGOPYNOBAHIE H OCHACTKY, NMOAAIOTCSA AETAMH U Y3JIBL,
HeoGXo uMble J/Isi JTAHHOH OlepauiH.

IMonemkuas cGopKa OCYLUECTBASETCH ABYMS clocobaMu:

l. Co cBOGOAHLIM [BHXKEHHeM cobupaeMoro o0beKTa, Korga Io-
cleHM Tepemeaercss OT OjHOro pabouero Mecra K ApPYromy IO
Mepe BBITOJHEHUsT ONlepauHH, 3aKpelyIeHHOH 3a PaGOYHM  MeCcTOM.
O6beKT MOXKET MepeMeliaTbed BPYUHYIO, Ha TedexXKax H ¢ IOo-
MOLIbIO MeXaHHUecKOro TpaHCHopTepa (TpaHCIOPTHOro KoHBelepa).
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2. C NpUHYAUTEIbHBIM ABHKCHIEM cobupaemMoro oG'beKTa, KOTga
fnepeMellerHe colupaeMoro Ha KoHBeflepe 0GbeKTa (HempephiBHOE
WM TTePHOJMYECKOE) COracoBaHoO C PHTMOM COOPKH.

CGopxa npuGopos, mpu KOTOpoil padoTa HAET HEIpPepLIBHO I CO-
OpaHHble TOTOBbIE HM3e/Usi BLHIXOAAT MEPHOLHUECKH Uepe3 Olpene-
JIEHHBIl ~ TIPOMEXYTOK BpeMeHH (TaKT), Ha3blBAeTcsl HOTOYHOL
cbopKodl.

Ilpn BbIGope opraHM3auHoHHOH (OPMBI CGOPKH HEOGXOMUMO
PYKOBOJCTBOBATECS CACAYIOIHUME COOOPAXKEHUAMU:

1. Craunonapnas cGopka mnpuMmenserci B HHIHBHIVAJLHOM H
MEJIKOCEPHAHOM TTPOU3BOACTBE H B CEPHITHOM, KOTAa 3aTPaulBacMoe
Ha cGOPKY BpeMsl 3HAuMTeNbHO MeHbIle PuTMa (TakTa).

2. Ecsn ppemst cO0pPKH y3Ja KpaTHO PHTMY, HO 1O TeXHOJOTHYE-
CKHM COOOpa)KeHHsiM mpouecc cGOPKH Heb3sl pasieNnTh Ha OTAe/b-
Hble OlepauuK, 10 c6OpKa BBIIOJHACTCS Ha HECKOJBKAX pPaGouux
MecTax napasienbHo. B sTom cayuae paGoude mecra gy6ampyioT
APyT Apyra K cOOpKa NOJyuaercs CTAUUOHapIION He3aBUCHMO OT
NporpaMMBl BEITYCKA.

3. B mMaccopoM u cepuiiHOM NPOHSBOACTBAX BO BCEX Tex C/VTasiX,
Korga BpeMs COOpPKM mpuGopa NpeBBIUIAET DHTM CO 3HAUHTETLHOMN
KPAaTHOCTBIO, 11€/1eCO00pasH0 NpPHUMEHSTh MOABHKHYIO TMOTOYHYIO
cGopKy, TaK Kak OHa SIBJseTCss Haubojee COBEPUIEHHON HopPMOi
OpraHu3aunMy cOOpPOUYHLIX paboT.

ITpu coorsercTByOmEM MOAGOPe Pas3JHUHBIX 06 BLEKTOB cOOpKH,
HMEIOLINX OJHOTHIIHbIE NPOUEccHl, TOTOYHAs cGOPKa CTAHOBHTCH 3KO-
HOMMUYECKH 1[e/1eCO00pa3HOH U B YCJOBHAX MeEJIKOCEPHAHOTO NMPOHU3-
BOZACTEA.

Ilpn ompepenenun opranu3auHOHHOM GopMBl cGOpPKH  Tmpexie
BCEro 10/17ZKeH OBITb CACTAH BBIGOD MEXKAY NOTOYHOH KW HENOTOUHOH
cOOpKOH.

Morounan cGopka npudopos

Jlasi moTouno#i c6OpKH XapaKTepHBl HENpPEepBIBHOCTD npotecca
BEIIO/THeNUS  COOPOYHBIX  OMCPALMH, MOCTPOEHHBIX TO MPHHIHIY
nuddepeHnHaLNY, I BHIYCK OYepeAHOro coGpaHHOTO FOTOBOTO H3-
ACIHs uepe3 ONpele/eHHbIl MPOMEXKYTOK BPEMEHH, Ha3blBaeMBLil
PUTMOM UNH TAKTOM COOPKH.

Putm (taxt) pasen orHomeHmo meficrBuresbHoro (oHza Bpe-
Mesu F paGoThl moTOYHOH JIMHHUH K nporpamMmme Ny 3anycka H3geauit

B PacCMaTpHBaeMOM TUIAHOBOM HepHOLe:

F
Ny

==

(3.2)

HenpeprisrocTs mponecca osmauaer, uto cGopka coBeplIlaercs
0es mepepHIBOB, (€3 MPOJEKIBAHN OGBEKTA B OKHAAHWM TON WM
HHON omepaluy.
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Beanunna, o0paTHAs PUTMY, HA3BIBACTCH TeMIOM cbopru. Temn
paBeH UHC/IY M3JE/MHH, BEITyCKAGMbIX B eMHNIY BPeMeHH.

Metol TMOTOUHOH COOPKH MOXKeT ObLITh NPHMEHEH Kak npu Io-
JBUACHOM, TaK U IPH HEMOJABHKHOM 06beKTe. B mprbopocTpOCHHH
npeuMyLIeCTEEHHO IpIUMeHseTcs mojBHKHAA OTOYHAsA cOOpKa.

[Ipy meTpaHciopTaGesbHOCTH o6peKkTa (Boabuire rabapHThl
M Bec) NMPHMEHsIeTCsl HelOABIKHAs IOToUHAA coopka. CoGupaemblil
ofBbeKT ocTaeTcs B IPOJOJIKEHIH BCero mpolecca c6OpKK Ha OLHOM
paGoyer MecTe WIH CGOPOUHOM CTEHIE. CGopwnk nau OpHraza
COOPILMKOB IJIAHOMEDHO ABHXKYTCS BLOJD JHHHN 06 BeKTOB COOPKH
U BLIMOJHSIOT 3aKpelnJerndble 8a HIMA Onepatii.

TIpu mOABHIKHOH MOTOHOM cGopke pabouuil BBIIOMHSAET CBOI
omepalio 3a BpeMsi, paBHOe W KpaTHOE pHTMY, KOrJla U3JE/IHE
fopofineT K ero paboueMy MecCTy.

K npemmylecTBaM 3T0H cOOpKH OTHOCATCA:

— CHHUJKEHHE TPYAOCMKOCTH COOPOUHBIX HTPOIECCOB;

— pacuiaperne ¢ponra padot;

— crenmajnu3anus pabounx MecT M OTEparopos,

— coKpalileHHe MeXolepalHOHHBIX 3aJeJI0B,

— yckopeHue 060pauuBaeMoCTH 0BOPOTHBIX CPENCTB;

— TOBBILIEHHE TPOH3BOANTEIbHOCTH TPYNE;

— [OBBIIIEHHE JUCLUMIJIHHBL TPYAA;

— TIOBBILLIEHHE PUTMHYHOCTH IPOU3BOACTBA,

— yJydliesie YCIOBMH TpyLa M TEXHHKH 6e30macHOCTH.

Buapl OTOUHBIX JHHHMIA, YYacToK, Ha KOTOPOM NpPOU3BOAUTCA
noTouHast cGopka TpHOOPOB, NPENCTABIAET cobofi TMoTOUHYIO JIH-
anio. PaGoune MecTa, npe/jHa3HaueHHbIC JJ/is BbIIOJIHEHIS omnpege-
JIeHHOl OIepantH, pacnoJoxkenbl M0 XOLY TEXII0JIOTHYecKoro mpo-
Gecca Apyr Bosae Apyra (B JWHHIO) .

B ocHoBY KJacCH(UKAaLHH TOTOYHBIX JINHHH TIOJOXKEHBl CIELYIO-
{He OCHOBHBIE PH3HAKHU: CIENHANN3auisT MOTOTHBIX JAuEui (HOMEH-
KJAaTypa 3aKpemnieHHbX 34 Hel u3jpenaui), CTeleHb HeNPEePhIBHOCTA
MpPOM3BOACTBEHHOrO Tpouecea, cTaGHIBHOCTE M CII0cO0 NOAAepHKa-
gusi  puTMa; [MoJOXKeHHe O0Obekra B Ipouecce c6OpKH, XapakKrep
CPENCTB MexOonepautoHHoro TpaHCHOpPTa, YPOBEHb MeXaHH3ALMH
¥ apTOMaTH3aUMu U AD.

o crenenu cneyuaiudayuy (HOMEHKIAType 3aKpel/eHHbIX sa
HOTOUHOH JuHMell M3ieuii) MOTOYHbE JIHMHIM XEAATCT HA IBa
Kjacca: OJZHOIpeAMeTHbe H MHOTOTpEAMETHBIE.

Ha o0xonpedmerHot AUHUL, IpHMeHseMOofl B MaccoBOM M KpYIIHO-
cepHIHOM IIPOM3BOICTBE, cofupatoTcst H3neans OAHOTO HaHMEHO-
BaHUA.

Ha mroconpedmerHol nOTOUHOL AUHUU cofupaeTrcsi HECKO/IbKO
HauMEHOBAHUH KOHCTPYKTHBHO H TEXHOJOTMYECKH CXOIHBIX U3 1eHi.
STy JUEHH MOTYT OBITb C TIOC/EL0BATENbHBIM, apa/IeIbHbM u cMe-
(MAHHBIM UepenoBaHHeM cOOHpaeMbX U3 IeNHH.
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MdoronpenMerssle JHHHM NPH  HAJAHYHHM CXOAHBIX OGBEKTOB
¢60pKH MOTYT GHITH NIPUMEHEHBI HE TOAbKO B CepHIHOM, HO U B MeJ-
KoCcepHIHOM IPOH3BOJCTBE.

ITo crabuabHocTu puTma pazauuaioT MOTOUHBIE JHHHH C peaaad-
MEHTUPOBAHHBIN U O c80000HUIM puTmOM. B neppom ciayuae puT™m
paboThl 3a7aeTcd KaKUM-JHOO0 NpeIHA3HAUeHHBIM MJA 9TOM IleJH
yCTPOUCTBOM, H coOJ/II0feHHe PUTMa CTPOro 06s3aTe/NbHO,

Ha saunnsax co cBoGOZHEIM DHTMOM COGJIONAETCST DUTM TOJbKO
3a GoJbline NMPOMeXKYTKHM BpeMeHH, HalpHMep cMeHa. B mpepenax
3TOr0 BpeMeHH cOOPKY MOXKHO IPOM3BOAUTb C PA3JHYHBIM H IPUTOM
HEMOCTOSIHHBIM PHTMOM.

ITorounyio JaMHHIO OGBIUHO OGOPYAVIOT KOHBEHEpOM, KOTOpHI
MOXeT NojepkKNBaTh 1 TpebyeMblii purM. Ha npubopoctponrens-
HbIX 3aBOJaxX INPHMEHAIOTCS pasHbie MO KOHCTPYKLUHMH KOHBeflepbl.
Hns aBnanpuGOpoCTPOUTEAbHBIX 3dBOJOB ¢ YacToll cMeHOH o0bek-
TOB IIPOH3BOACTBA M MX MHOTOHOMEHKJ/JATYypPHOCThIO HaHOoJEe YAO-
feH KoHBelieD H3 HOPMaJ/JIM30BaHHBIX OJIOKOB, ITO3BOJAICLIMX CO3]a-
BAaTb pas3J/jUuHble KOMIIOHOBKH. KOHCTpYKIMH TaKux 6J0KOB U IIpH-
Mepsl KOMIIOHOBOK IIPEACTaBAeHsl Ha puC. 3. 4.

Hanbomnee yacto mpuMeHAIOTCH KOHUBEHEPEl ¢ JABYXPAAHbLIM pac-
MoJoXKeHHeM paGoulx MecT B miaxmartHoM nopsiake, Ilpu aTom pabo-
ype obpainenbl QPOHTOM B CTOPOHY, MPOTHBONOJIOMKHYIO ABHKEHHIO
JeHTsl KouBefiepa (puc. 3.5, a). Ilpu HeGosbuioM KoduuecTBe pado-
YHX MeCT WUCIOJb3VIOTCS H OJHOPsSAHBIe KOHBEHEpHl TAKOTO BHIA.

IIpu cGopke wmasoraGapuTHHIX NpHUGOPOB TPEGYIOTCH ONHOPSIA-
Hble 1 ABYXpsifiHEIE KOHBEHEpHl ¢ pacrno/iokeHneM paboynx 3a o0uuM
CTOJOM mepen JuHHell KoHBe#epa (puc. 3.5, 6), uto naer HEKOTOPHIA
BBIUTPLI B IJIOLIATH,

IIpn npoexkTHpPOBAHHM TEXHOJOTHUECKOrO IIpolecca [OTOUHOH
CO0pPKH HARO o006eCleydTb CHHXPCHHOCTb OHNEpPaniMH, T. €. JJIHTe/b-
HOCTb oOllepauHil ZoMKHA OBITH paBHa WJAH KpaTHa PHUTMY JIHHHM.
IO cunxponusaluu sech mnponecc ¢cGopKm mpubopa WX ysaa je-
JUTCS HA TIPHEMEl, YCTAHABJMBAETCS HOPMAaJbHAS TPOAOJIKHTENb-
HOCTb OTHE/NbHBIX IPHEMOB, IIOCJE YEro OHH COUETAICTCS B ONePallHi
HYXKHO}i mpojoJxKuresbHocTd. [lpuemel u mepexozbl MoryT GbITb
nepeHeceHbl U3 OJHOH OMepaluH B APYrylo, OpHIeM He 00s3aTe/IbHO
CMeXKHYIO, eC/1H TO He HApyLlaeT HeoOXOAHMOH TeXHOJOTIuecKoll
focJaen0BaTeNbHOCTH COOPKH.

Ecau He ypaercss IOOGUTLCS CHHXPOHHOCTH mpoliecca, TO caenayer
OpUMeHSITh BLICOKOIPOM3BOAUTEIbHOE 0OOpYAOBAHHE, MPHCIOCO6-
JeHMsI, UHCTPYMEHTEl WK YAYUYIIAaTh TEXHOJOTHYHOCTh KOHCTPYKIHH
715 yIpolneHus cOOpKH Uazennsd. BHeIpeHHe NOTOUHBIX JIMHUH BCeria
BbI3BIBAET pPa3paboTKy W NpHUMEHEHHE COBEPIIeHHOr0 00opyloBaHHA
W ocHacTKd. [IpakTHyecKH CHHXpPOHH3HpOBATh OIlepalnud yAaercs
C HEKOTOpPOH CTENEeHbIO NPHOIHKEHUS.

Onepanusl cuuTaercsl CHHXPOHU3HPOBAHHON, ecIH Ko3(hQuUUMEHT
[33] v 3arpysku paGouux MecT, 3aHATHX €e BBIIOJIHEHHEM,

0,9<n<1,1—1,15. (3.3)
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Takasi Hexorpyska uam neperpyska paGoumX MecT KOMIIEHCI-
pyercst OTK/IOHeHHEeM (aKTHUECKOH BHIPaGOTKH paGouerc oT HOPMEI
H Ha HENPCPLIBHOCTH paboThl JMHMH He CKa3LIBAETCS,

Kosgpopuyuenr 3sacpysku pabouux mecr npeacraBasger coboi
OTHOUICHHE PACYETHOTO YHCsIa Cp pabouMx MecT Ha AaHHOH onepa-
UMM K IPHHATOMY HX UHCAY Cp!

Cp
Na= 2,
CH

(3.4)

Pacuernoe uncio ¢p paGounx mect Ha paHHOl omepanuu omnpene-
MAETCS  KaK OTHOUIGHHE ONEpPATHBHOTO WM IWITYYHOTO BpeMeHH

K PUTMY: ;
t; - 2
v 00 Tol ol ol e[
) — J L PN
Pacuyernoe uuesao ¢, Kak |7—L S
IpaBHJIO, IMOJYYAETCs APOGHBIM, 5 UQUO Hol__l ..
MO3TOMY €ro MPHUXOIHUTCH OKPYT- P

JA4Tb 10 OOJBIIero WiH MeHble-
ro IE/J0TO YUCAA Cy, PYKOBOICT-
BYSICb JONYCTHMbLIMH Ipefe/bHbI-
MH 3HayeHMAMH Ko3pduunenrta
3arpy3kd 1.

Tax, nanpumep, ecan ¢, =2,2,

o[ =4
CoPw® e @

4
3
7
2

Puc. 3.5. Cxema pacnonokeuns pa-
Boulx MeCT Ha TMOTOYROI  JIIHHK
cOODKM C JIeHTOYHBIM KOHBEHEpPOM,
€ ABYXDSLIHDIM PaCIONOKEHCM pa-

TO €r0 MOXKHO OKPYTIVINTEL B MEHB-
IIYI0 CTOPCHY A0 =2, nbo Ko-
s duunent 3arpysku Gygzer 1,1.

Doutx MCCT B IIaXMAaTHOM MODSIKe
(a) 1 ¢ OAHOPSIINBIM paclonose-
uuem pabounx mect (6):

I~—pa6oune CTONBI; 2~ MeCTOHAXOMAEHNS

Ecan okpyrauts o 3, 1. e. npu-

HATH Cy=3, T0 KOSQOIIMCHT 3a-  paborerey L ipenar et
Ipyskn oyper pasen 0,73, uro cTRo

BBIXOJHT 3a TIpEiesBl JOMYCTH-

MBIX 3Hauennil. Ecau ¢y,=24, To ero npugercss oKpyranTs 1o cp=3,
MGo 1pu cp=2 KO3 bUuIeHT 3arpyskn oymer Goaee 1,15,

Ecan yenosue (3.2) obecneueno ma Beex omepauisix MOTOUHOR
JIHHH, TO MOCJEIHAN HA3bIBAETCs HelpepbIBHO-NOTOYHOM, B NPOTHB-
HOM cJayuae OHa OYAET NPepbIBHO-IOTOYHOH.

ITpu maccoBoii c6opKe MaJbIX 110 BECYy W pasMepaM cOOPOUHBIX
SJICMEHTOB PHUTM BBIIYcKa 1 IUT. MoAyuaercs BecbMa He3HAUHTE/b-
HbIM (n3aMepsieTcss CeKyHpaMu). JIis yMeHbUIEHHST BCIOMOTrATeNb-
HOro BpeMeHH Ha CHSITHE M YCTAHOBKY M3Jle/Hst Ha JICHTe, 15 YHO6-
CTBAa CGOPKH, TPAHCHOPTHPOBKM, IIAHHPOBAHMS M yyeTa paGOTH
JIHHUIO PAaCCUMTEIBAIOT M OPTAaHU3YIOT HE IO LITYYHOMY PUTMY, a MO
PUTMY  «YC/JOBHOTO 00BeKTa» — NaukKH OZHOHMEHHBIX COOPOUHBIX
3JIEMEHTOB.

Ha junuy noTouHo#l CGOPKH He ROJIMKHBI [IPOH3BOANTBCS cJle-
CapHo-npuroHoysble pa6orsl. [1py HeOOGXOANMOCTH HHAMBHAYaJbHOH
UPUroHKH jerasell ee cieayer NPOUSBOAUTH BHE COOPOYHON JHMHHH
U Z€TaMu JOJ/IKHBI IOCTYNATh Ha COOPKY MPUTHAHHBIMH.
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PeryaupoBouHble, HACTPOEUHDBIE H KOHTPOJBHBIE Oleparti 10J-
JKHBL GbITh COMIACOBAHBI ¢ PUTMCOM CGOpPKH M BBITONHATLCA B 001IEM
goTOKe Ha y3J0BO¥ JHHUH 1 Ha JHHHH o6iefi c6opku. Ilpn nanrenn-
HOCTH STHX omepaluil MeHblle BeJTHIHHDl PUTMA cOOpILNKY H KOHTPO-
Jepy MozeT ObITb MOpYIeHo o6cayKuBaHHE HECKOJbKHX OIHHAKO-
BLIX HJIH Pa3HbIX ycTaHOBOK. TakKuM MHOTOArperaTheM 06CaAYKHBA-
HHeM MOKHO VIIOTHHTH paGodee BpeMs H oGecnednTb pUTM cOOpPKH,
HecMOTpST Ha TO, UTO Ka)kjas B OTAE/bHOCTH HACTPOEUHAd, peryau-
poBOYHAs, KOHTPOJbHAS ONepalts He paBHLL M HE KpaTHBE PHUTMY:

st GecrepeGoitHofi padOTHl MOTOUHOH JHHAKM HEOOXOAMMO Ipen-
YyCMOTPETb  OIpeJeJeHHOe KOMHYECTBO 3a/1C/10B (o6beKTH, cOopKa
KOTOpBIX He 3aKOHUeHa) .

Pacuer MOTOUHBIX JHHMH COOPKH COCTOMT H3 CJACAYIOUIHX OCHOB-
HbIX 3Tanos ™.

1. OnpeneaecHue purma (TaKra) r. Put™ sipasercss HCXOAHOI Be-
JHUYMHOM /ST BCEX OCTAJbHBIX DACYeTOB.

9. PaszpaboTKa TeXHOJIOTHUECKOTO mponeccd U CHHXPOHH3AUHS
onepanui.

3. Bu6op ¥ pacueT TPaHCIOPTHBIX CPEIACTE.

4. Ompenenetne neoOXOAUMOro ypOBH# 3a/EJ10L.

5. Ompepenenne UHCACHHOCTH pabounx.

B nporecce cOOpKH 1pHOOPOB gen3BeKHbl  CAy4YadH, Korjpa Tpe-
Oyercs mepesedka HEKOTOPbBIX omepanuii, 3aMeHa HeKOTOpBIX neTa-
Jiell [LTH Y3J0B (/s 3TOr0 y padouero Ha [TOTOYHON JHHUH HET Bpe-
ment). IIpuGopsl u yaibl mepefaloTes B JAHHOM ClIydwac B PEMOHT-
Hyio OpHTany, YCTPAHAIOULYI0 OGHApYIKEHHbIC deQeKTel 1 BO3Bpa-
WAI0LLyio y3JBl N NPUGOpPE Ha TO paGouee MecTO, ¢ KOTOpOro OHH
OBIIH CHSATHL.

PemoHnTHas Gpuraja ycrpaHser TaKke fedeKTel, OOHAPYKEHHBIE
B OKOHUATEJbHO COGpaHHOM mpubope I B npuGopax, NMpHCIaHHBIX
mo peKJaaMalld 3aKa3unKoM. PaGoune peMoHTHONH OpHrajnl npei-
CTAaBAAIOT TAKXKe pesepB AJs 3aMelbl OCHOBHBIX paGoUnX MOTOYHOH
JMHIIN, He BHIIEAMAX Ha paboTy M0 HEMpeIBHICHHLIM o0cTOf-
TeJbCTBAM.

§ 3.4 IKOHOMMUECKAS OlLLEHKA TEXHOJIOTHYECKHX NPOLLECCOB

Ilpn paspaboTKe TeXHOJOrHYECKOro mMpoiiecca cBopKH H3NenHA
HeOGXOAMMO pACCMATPHBATH HECKOJIbKO ~ BapHaHTOB NPOIIeCCOB
cGopki, ofecreurBaloIHX NOAyIeHHe Tpe6yeMbIX KaueCTBEHHBIX Xa-
pakTepucTnK Hageans. K3 BOSMOXKHEIX BAPHAHTOB BLIOMpaeTCs HaH-
Goee SKOHOMUUHBI W IPOM3BOLUTEbHBIA U5 3aaHHDbIX MPOA3BOA-
CTBEHHBIX YCJIOBHIL,

KpuTepHstMH OUEHKH TeXHOJOTHUYECKOro Iporecca cGOpPKH $1B-

JA0TCA CAeLyIomne OCHOBHBIE ITOKa3aTe/In:
'Y

% (O pacueTe IOTOYHBIX JHHHUH CM. 271, T. 5; (8] u [42].



a) TPyLOeMKOCTb omepanuil H Bcero c6opouHOro mpouecca (nan
IpOH3BOAUTENbHOCTh, SIBJIAIOIAACH BEIUTHHOH, 0OPATHOH TPYNO-
eMKOCTH) ;

6) ceGecTOUMOCTb BBITOJHEHUST OTAEMbHBIX cOOPOYHBIX ONepalHil
A BCEIo TEXHOJOTHYecKoro mpouecca cOopku. IloMuMo gaHHBIX 11O-
KasaTejell, Ha3bIBaeMbIX a0COMIOTHBIMH, NPHUMEHSIOTCS elje TaK Ha-
3bIBA€MblE OTHOCHTE/bHBIE MTOKa3aTeNH 3KOHOMHUYHOCTH TeXHOJOTH-
4eCKOrQ Mpolecca, K UHCAY KOTOPBHIX OTHOCATCH: Koa(pbHUIHNeHT 3a-
rpy3KH KaxKaoro cGopousoro paboyero mecra M cpeiHuil KosddH-
UHEHT 3arpy3kd cGOpoYHOH JHHHH; KO3(dHIHEHT TPYHOeMKOCTH
nporecca cOOPKH, XapakTepHaVIOWHUA TpyroeMKocTb COOpKH NO OT-
HOUIEHHIO K TPYLOEMKOCTH H3TOTOBJEHMS H3AeJNHs B 1eJOM, H HeKOo-
TOpBIE ApYyTHE.

SKOHOMHYHOCTD CGOPOUHOH omepaliyi MoXKeT XapaKTepH30BaTbCA
CTOHMOCTBIO ee BoimosHenus. llpu onpenenennn cefecTOMMOCTH
CAENyeT YUlTBIBATH M BJAHAHHE 060OpPYAOBAHHS, CBSI3AHHOTO C MpPH-
MeHeHHeM TOro MJH HHoro Merona cOopku. He Bcerpa BeIGOp HaH-
foJee MPOU3BONUTENbHOTO O0OPYAOBAHHA 3KOHOMHUECKH ofpaBhaH.
Tax, npu MaJsoil nporpaMMe BLITycKa H37eauH MpHUMeHEHHE BBICOKO-
MPOU3BOAKUTENBHOTO, HO NOPOroro 00OpPYILOBAaHUS NPHBOJANT K BO3pa-
cTaHHIo ceGecTONMOCTH H3TOTOBJEHHS M3 M.

D¢ dexTHBHOCTE MeTOA BHIIOJHEHHst COOPOYHOH OIepaunuy onpe-
NeJsieTcsl TPOU3BOANTENbHON MOMIHOCTBIO cOOPOYHOTO MecTa; 3Ta
IPOK3BOJUTENBHOCTD OflcHHBALTCS KOJAMYECTBOM Y3J0B MJH H3JIEJIHHA,
OpOXOASIUIHX Uepe3 Hero B €JMHHIY BpeMeHH:

~IK (3.6)
turr
rie @ — IPOM3BOAUTENBHOCTD B €IHHHIlY BPEMEHH;
T — pabouee Bpems (4ac, cMeHa), K KOTOPOMY OTHECeHa I1pOH3-
BOAUTENBHOCTD, B MUK WIH 44C,
K — xosuuecTBo paGounX, ONHOBpEeMEHHO 3aHATBIX HA COGOpOY-
HOM paboueM MecTe;
fipr — HOpMA UITYYHOTO BpeMeHH IIpY BBITOJHEHHH OTepalit
pceMd K paGounMu B Mus HIH 4acC,
CeGecroumoctb c¢Oopki usgenusi Ces onpenensieTcs Kak CyMMa
CTOMMOCTH BBITOJHEHHST BCEX OMeparnuil:

Ces== 2 Cons 3.7)

a pacueTHas TPYAOEMKOCTb cOOpKH T¢s-— KaK CyMMa HOpPM BpeMeHH
BCex omepanui:
e “ ~r
Ts= N T. | (3.8)
Bemuunner Ces M Teg — aBco/oTHBIE KPUTEPHH OLEHKH 3anpoek-
¥ THPpOBAHHOTO npouecca cOOpKH B 1e0M ¥,

3 * TloapoGHee o pacyeTe KOHOMHYHOCTH CGOPOUHBIX TPOLECCOB, OTHOCHTENb-
HbIX KDHTEPHSIX SKOHOMHYHOCTH cM. [42].
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§ 3.5. JNOKYMEHTALLHA TEXHOJOIMYECKHX MPOLLECCOB

Texnoioruiecknit mponecc cGopku mnpubopa M €ro c6OPOYHBIX
emHAn QUKCHPYETCsl B TEXHOJIOTHUECKHX LOKyMeHTax, B KOTOPBIX
dasarafoTesl ciexyiomne QakTopbl TEXHOJOTHIECKOro mpoiecca:

— gauMmeHoBaHHe 00bCKTa COOPKH,

— pas6uBKa Bcex pabOT MO CTAHAM cOOpKI;

__ pauMeHOBAHHE M OMHMCAHHe ONepanui AIs KaxXpo# crauun
CcOOPKH M KOHTpPOJLL;

~_ ykasaHWc Ha TpHMeHseMoe 0GOpyHOBAHHE, IpHUCTIOCOBTEHHS,
HHCTPYMEHTDI;

7 OCHOBHBIE M BCIIOMOraTesqbHble MaTepHaibl, MPHMEHACMBIC
npu cO60pKe; .

—— BpeMs Ha BBIIOJHEHHE OTAE/IbHBLIX omepanui;

— paspsiibl KBaAHQUKALKH pabounx H Apyrie QaKroprl.

K oCHOBHbIM BHAaM LOKYMEHTAIHH OTHOCSHTCH:

1) uweprexku Hanenus (cGOPOUHbIC UEPTEKI cienud KA 1 AP.),
puiosennbie B coorsercreun ¢ FOCTamu s

2) cxeMa cGOpOYHOTO cOCTaBd o6bekra cOOPKH,

3) TexHoJOrHueckas cxema c6OpKHY;

4) MapuIpyTHO-TEXHOJIOTHYECKAs KapTa cOOpKH;

5) crmenudukamus COOPOUHOro N KOHTPOJLHO-H3MEPHTEIbHOTO
UHCTPYMEHTa;

6) crmeundukamus 0GOPYLAOBAHHs M npucnocoG/iennii, HeoGXo-
JIUMBIX TpH COOPKE;

7) OCHOBHBle H BCIOMOTATEJbHbIE MaTePHAJILI, HeoOXORHMBbLe
npu cOopKe ¢ yKasaHneM HOpM pacXoia;

8) TexHoJOrHUeCKHE OIepalMONHbIe KapThl;

9) KapTa TeXHUYECKOTO KOHTPOJ,

10) npousBoACTBEHHEIE HHCTPYKIHH,

11) scKH3BI M CXEMBI, TTOACHAIOIIHE c6opoyHBIe Ollepanuu (B dact-
HOCTM, KOHTPOJIb y3J0B), HO HE BOUIENNINE B SCKI3bL HA ofepanuoH-
HBIX KapTax.

BeiGop dopM AOKYMEHTAUMH 3aBHCHT OT CJAOMHOCTH 06 beKTa
cGopKH, THNA TPOU3BOACTBA, IPOrpaMMbl BRITyCKa uspeauit. B xpyn-
HOCepHIIHOM H MacCOBOM TpPOH3BOACTEE JOKyMeHTauus paspaba-
TBIBAGTCS BechbMa I0APOGHO BIIOTH 10 KaXkKA0H 0T e/IbHOI OllepauHuy,
2 B eqMHHYHOM M MEJKOCepHAHOM IPON3BOACTBE — pa3paGoTKa Me-
Hee jeraJjbHa.

MapuipyTHO-TEXHOJOTHIECKas KapTa c60pKH NpeJHasHayeHa a1
COKpAILEHHOTO H3/I0KEHHs TEeXHOJOrHIECKoro mpouecca (nepeuuc-
jieHne omeparuii), BHIIOJHIEMOro B OJHOM HJIM HECKOJbKHX c6opoy-
HBIX [eXaX. DTH KapThl HA3BIBAIOTCS MApIIPYTHBIMH, TAK KaK TG HUM
y106HO MPOC/IeINTb MapIIPYT MBHKCHIS cOOPOUHBIX EAHHUI TI0
uexy. VlHorna B MapIIpyTHOM KapTe YKasblBaloT MapHIpyT cGopoy-

* CHcTeMa UepTeXHOTO XO3siCTBa, H3I, TocynapcTBeHHOTO KOMMTeTa CTaH-
mapTOB, MEp W M3MePHTENbHBIX npu6opos CCCP, M., 1965.
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#bIX €IMHHL 10 BCeM uexam M cknaaam. Myorma T KapThl Hasni-
BAIOT [JIAHOBO-ONEPAUHOHHLIMH, TaK KaK OHM COJep:Kar [Jjan
onepauui TEXHOJOTHUECKOTO Npolecca COOpKH.
B eqMHHUHOM H Me/JKOCEPHHHOM HPOM3BOACTBE YACTO OFpaHHUH-
BAIOTCA COCTaBJACHHEM MapLIPYTHO-TEXHOJOTHUECKHX KapT 0e3 jgeTa-
JU3aLHA mpollecca cOOPKH Mo omepalusiM. B cepuilHoM n maccoBom
[POU3BOACTBE  paspalaTLIBAIOTCS  OMEpPalMOHHO-TEeXHOJOTHUECKUE
KapThl.
OnepanioHHO-TeXHOJOTHYECKHE KapThl MOAPOGHO H3JaraioT Tex-
HOJIOTHYECKIIH NPOLECC BLIUIOJHEHHA OZHOH KaKofi-1u60 c6opouHoi
omepauuii. OnepanuoHHbic KapThl CHAGKEHbl ONepalOHHBIMU 9CKH-
3aMH¥, 4 MHOrJa 3CKH3aMH 10 nepexojam. B xapre mompoGrO u3.a-
raercsl cogepixaHue, MOPsIIOK, METOAbl U YCJAOBHS BLIIOJHEHHS] naH-
HOH onepauHii.
ICKH3bI PEKOMEHAYETCS MOMEIATh HA OTAe/ALHOM JIHCTE.
[Moapc6no mcnoHeHHbI 9CKH3 €O BeeMH HeOGXOMMMbIMHU yKaza-
HHAMH 1 HaJ[MCAMHM HHOIAZ 3aMeHsleT TeXHOJOTHYECKYIO KapTy M
ABJSIETCS KaK Obl ce rpaduueckum u3oOpakcHUeM. TakHMH 3CKH3a-
MH Y0010 10/1b30BaThCS Ha pafouem Mmecre.
OnepautoHHbIE 3CKH3 jaer u300paxeHde COOPOYHOH eIUHHLDI
B TOM Bilj€, B KaKOM OHa [OJydaercs M0CJe BBITOJHEHHs Onepawuy,
C YKa3aHHEM TOJBKO TeX MapaMeTpoB TeXHHUECKHX TpeGoBaHME, Ko-
10phie HEOOXONMMDbI [JIsl BBINOJNHEHHS JaHHON ONepaluH.
HaumeHoBaHue omepauuii B 3aBUCHMOCTH OT CTEleHH JeTaJau3a-
IMH TeXHOJOIHUECKOro Mpouecca MoxKeT ObITb KpATKMM HJIH MOJIHBIM.
Kpartkoe HaumeHOBaHHe COCTOMT U3 OFHOrO OB (MMs npuJa-
raTeMbHOE), COOTBETCTBYIONIEro XapakTepy MpOIecca, HampuMep:
perysanpoBoyHas, MOHTaxHasa H T. 0. IToBTopsionnecs HauMeHoBa-
HUA omepauiii HyMepyloTCs Mo NOPALKY PUMCKHMH nudpamu («c6o-
pounas I»; «cGopounas II» u . 1.).
B onepauuonno-rexHoOrHUECKHX KapTax daercs, KakK [paBuio,
I0JHOE HaWMEHOBaHWe onepauud, HanpuMep: cOOpKa MexaHH3Ma,
MOHT&X 3JEeKTPOCXEMBI U T. II.
Ilpu cocrabaenun JOKyMeHTAamuu TEXHOJOTHYECKOTO NPOmECca
HOTOUHOI COOPKH, a TakyKe NMPU CIOKHBIX OMepalMsIX Nepexoabl 1e-
JAT Ha NpHeMbl, o6o3HauaeMble apabckuMu UHbpaMyu 00 MOPSAKY
(01,02,03u 1. 1.).
. ®opmyanpoBKa onmepanuii M MmepexomoB HOMKHA ObITh JaHa
. B IpeleJbHO CXKaToH (GopMe, HCUEPNBIBAIONE YKA3bIBATh 3dJAHHE
H MeTOAbl €ro BBITTOJHEHHS.

Kapra TexHuuyeckoro KOHTPOJS — TeXHONOTHUECKHUIT
-~ LOKyMeHT, pa3pabaTblBAEMbH 1/ KOHTPOJIS H3AEIHS MM COOpOU-
* HOHl egMHMUBI NIOC/IE HAUGOJIEe OTBETCTBEHHBIX onepaluf WM JJ9
OKOHYaTeNbHOrO KOHTPOJIS.
[TpoussoacTBeHHAST MHCTPYKIHS — TEXHOJOTHIECKHUTI
NOKyMEHT, paspabarbiBaembiii mo Mepe HajgoOHocTH. OHA cojepiKHUT
onpoGHble yKasaHus MO BHIONHEHHIO OTACJABHLIX OMepauufl B CaIy-
L Jae ux 0coBoH CIOKHOCTH.
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§ 3.6. TUTIN3ALUSAI TEXHONOTMYECKHX NMPOUECCOB

Onbrt npuGOpOCTPOUTEIBHDIX npeanpusTHil TOKA3BLIBAET, UTO IIPH
cGopKe CaMBIX pa3HoOGpasKbIX MPHGOPOB MOKIHO IpUMEHSITE OJHH
¥ Te e TUIOBbIE OmNepalHH. D10 06YCAOBIEHO OOLWHOCTBIO MERAY
cHOPOUHBIMH 3JIEMEHTAMH npubopoB H npuGOpoB B LEJOM IO CaAY-
KEeGHOMY HA3HAUEHMIO, KOHCTPYKTHBHOMY BLINOJHEHUIO U B CBASH
C 3THM O6IJ.LHOCTI/I pemaeMblx TeXHOJOTrHUeCKHX 3ajpau. K TakKuM
KjgaccaM THIIOBBIX OJHODOJHBIX npHGOPOB OTHOCATCS, HANPUMED,
MexaHuyeckue mpuoophl ¢ yIPYrHMH YyBCTBUTEABHBIMH 3JEMEHTAMH,
3JIEKTPOU3MEPUTETLHBIE ycrpolicTBa M NPHOOPHI C MAaTrHHTO3JICKTPH-
qecKHMH, 3JIEKTPOJMHAMHYECKHMH H ADYTHMH yyBCTBUTENbHBIMH
5eMeHTaMU, Pa3sHOOOpa3Hble THPOCKOMHHECKHE ykasarequ M J1at-
quky Kypca, KpeHa, TaHraxa, YIrJI0BOH CKODPOCTH M MHOTHE JDYTHE.
YcopepleHCTBOBAHHE KOHCTPYKIHMil NpHOGOPOB NPHBOAUT KO BCE
Goubuiell HX YHE(QHUKAIHMY, HCIOJIb3OBAHUIO B HUX HOPMaJIM30BaAHHBIX
U CTaHAaPTH30BAHHBIX COOPOUHBIX SJIEMEHTOB. 1o B ee Goablieh
Mepe Ccoco0CTBYeT yuuduKauy, HOpMaau3auuu 1 THOH3ALNH TeX-
HOJIOTHYECKHX TIPONECCOB.

MesKAy TeM B 3aBHCHMOCTH OT JIHUHOTO OIBITa TEXHONOTA OYEHb
4acTO sl M3TOTOBJEHHS OJHOTUIIHBIX y3nequl TDHMEHSIOT pasJi-
b6 TEXHOJOrMYECKHE Mpolecchl He TOJIBKO Ha PasHbIX 3aBoiax, HO
W Ha OJHOM 3dBOJ€ M Jaxe B OJHOM LEXE. Pemiasi OfHH H Te XK€
TexHOJOrHUeCKHe 3a1auH, MHOTHE TEXHOJIOTH e Bcerga HaXomsT
ONTEMAJbHOE pellleHHe, COOTBETCTBYIOLLEE HOBEHIIUM JOCTHRKEHUIM
HAYKM M TEXHMKH M KOHKDETHBIM yCJIOBHSIM [IPOH3BOACTBA.

Orbickanue 0OOOIIEHHBIX TEXHOJOTHICCKIX pEIICHHET MPHMEHH-
TeJbHO K DA3JHUHBIM KORCTpYKLIHAM paneauil H MX COOPOUHHIX enu-
HHL — 34jlaua THIM3AIHK TEXHOJOTHUECKHX npoueccon, T. €. ycra-
HOBJIEHWS EIMHBIX H ONTHMAJbHBLIX METOJOB BLITIOJIHEHHS Olepanui
c60pKH OXHOPOJHBIX Y3J/I0B npu6opoB ¢ yueToM THIA IpOM3BO/ICTBA.

THmH3anHs TeXHOMOTHUECKHX MPOLECCOB MO3BOJILCT yCTPaHUTB
pasjuue B TEXHOJIOTHH H3TOTOBJMEHHs OAHOTHIHBIX W3JeJHH, BHEL-
pSITH NPOTPECCHBHEIE, TEXHOJOTHUECKHE TIPOLEcchl, CHIKATh TPYAO:
eMKOCTb H COKpallaTh CPOKH POEKTHPOBAHHA paGOUNX TEXHOJOTH-
qeCKHX [POLECCOB.

PaBoThl COBETCKHX YYEHBIX A. T1. CoxoqoBckoro, B. B. Toxywn,
B. M. Hodde, C. IT. Murpodanosa, B. B. Doiiiosa u Apyrax 1o
THOM3AUMH TEXHOJOTHUECKHX IPOUECCOB Mexannueckofl 06paboTkn
deTaseli 1aqv GOJIBIIOH skonommueckuit sddekr. K rakum xKe pe-
3y/ibTaTaMm NPUBOAUT M TIPHMEHEHHE MeTOa THMH3anuH B COOpOY-
HBIX poLeccax.

Paspa0oTKa THIOBBIX TEXHOJIOTHUECKHX TPOLECCOB COCTOUT H3
ABYX OCHOBHBIX 3TaIoB:

1) xsiaccubuxaluy npuGOpOB, HX COOPOYHEIX SJEMEHTOB MO o6ur-
HOCTH TEXHOJOTMYeCKHX 3afau, pelaeMblx NpH c6opke npubopos
J12HHOIO THNA,

2) paspaboTKu THIOBDBIX TEXHOJOrHUeCKUX [1PONECCOB.
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B ocHoOBY KnraccudHKauuMun MOIYT OBbITb MOJOXKEHBI DPA3JTHUHDIE
npu3HaKu, HampuMep rafaputbl cOOPOYHOTO S/EMEHTA, €r0 KOHCT-
PYKUHSI, OCHOBHOH BHJ M TOYHOCTbH cO0POYHBIX COEIMHEHHH, cHo-
cobbl MX OCYLIECTBJIEHHS, CTENeHb CJOXKHOCTH COOpPOUYHOTO COCTaBa
u Jp.

JloMXHBl YUMTBIBATBCS U YCJAOBHS KOHKPETHOrO [IPOH3BOJCTBA,
ero ofopyloBaHue, OCHacCTKa, OpraHM3apuoHHbIE (OpMBI COOpPKH,
peJUYMHA IPOH3BOACTBEHHOTO 3aJaHUS U JP.

KraceuduuupoBaTh 00beKTH cOOPKH IO THIAM JyUlle He IO pa-
founM depTekaM H3Aeaus, a 10 NPpHHLHIHAJbHBIM KHHEMATHUECKUM,
3JEKTPHYECKHM, MOHTAXHBIM MW T. I. CXeMaM HJIH CXeMaM
cOOpKH.

" Mcnoap3oBaHue TaKUX CXeM MO3BOJISET ONHOBPEMEHHO paccMar-
pUBaTh 00.1bIIOE KOJHUYECTBO 0OBEKTOB COOPKH M BBIHOCHUTH MOUYTH
fe30HO0UHOe 3aKAIOUEHHE O TEXHOJOIHYeCKON OOLIHOCTH HE3aBH-
CHMO OT HEKOTOPOTO KOHCTPYKTHBHOTO pasJHuus. TexHosormueckue
cxeMbl COOPKH PacKpBIBAIOT HE TOJBKO COBOKYMHOCTb OTHeIbHbIX
getajell H y3JI0B, HO W COUETaHHe olpeNe/IeHHbIX onepamiil, ITosromy
C MOMOMIBIO 3THX CXEM JICTKO yCTaHaBJAMBAOT Moj00He H3AedHil 110
TEXHOJIOTHUECKHM MPH3HAKAM.

ITocse nopopa 06BEKTOB NPOH3BOACTBA MO THIAM pa3pabarsbl-
BAlOT THIOBOH npouecc COOPKH ¢ yUETOM TOrO H3JEMIHS M3 JAHHOTO
THI4, KOTOpoe o0Jaagaer HauOOJbIIUM YHCJIOM OCHOBHBIX IPU3HAKOB.
B tunoBbIX nporeccax GHKCHPYICT TOIbKO NPHHUANHAJLHYIO TEXHO-
JIOTHIO, 001IYI0 A5 BCceX COOPOUHBIX eIUHMI{ JAaHHOTO THIA.

[Ipu npoeKTHPOBAHUKM TEXHOJOTHH AJsl OTAEJbHOH cOOpOuYHOH
eIUHUIBI TpoLecc HeOHBX0AUMO KOHKPETH3HPOBATh.

B xaprty THNOBOTrO mpomecca 3aHOCAT OOBIYHO JIMIIb OCHOBHBIE
onepanuu, NPUHIKIHAJBHO onpejessione nponecc cbopku. O ne-
CJOXKHBIX oNepalusx BCIOMOraTeJbHOr0 Xapakrepa MOryT OLITb
IDaHbl YKa3aHWsI B IPUMEUAHHSIX.

Pasz/uuaior gBa BapuHaHTa THIOBLIX TEXHOJIOTHUECKHUX IPOIECCOB:
ONEpPATHBHBIA U MePCIEeKTHBHEL.

B nepBom cayuae mporecchl THIH3HPYIOT C LeJblo YIIOPSAOUCHHUS]
CYUIECTBYIOLIEH TeXHOJOrHHU, [lepCeKTUBHEIN THIOBOH MPOLECC Npel-
yCMATpUBAET MpUMEHEHHe HOBBIX, 0O0J/ee COBEPLIEHHBIX METOJOB
c6opKH, 000pYAOBaHUST U OcHAacTKH. Ilpu 3ToM Moryr OBITH BXJlO-
4eHb{ KOHCTpYKuMH 000pYyNOBaHHS M OCHACTKH, KOTOpLIE eIe He
TPUMEHSIOTCS B NPOMBILIIJIEHHOCTH U TPeOYIOT 3KCIEPHUMEHTANbHOH
ZHopaGoTKI. DTH NPOLECCHl COCTaBISIOT Ha OCHOBE HAYYHBIX JHOCTH-
XKeHUH u o000leHnsa nepegoBeix uael, OHU ompenessOT mepcrex-
‘THBY pPa3BUTHS TEXHOJOIHH NpPHOOPOCTPOEHHSI, MO3BOJSIOT BBI-
SIBUTh ¥ 3aKa3aTb Heo6xoaumoe 0060pyIOBAaHHE, OCHACTKY W anna-
Pparypy.

[isi BHeipeHHs] HOBEHIINX JOCTHXKEHUH HaYKH M TEXHUKH B J€H-
‘CTBYIOLLHE THIOBBIE [PONECCH KX HEOOXOOHMO CHCTeMATHUECKH
JepecMatTpUBaTh. :
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§ 3.7. MPOMbBIIITEHHAS TUTHEHA CBOPOYHDBIX LLEXOB

Tl pas3MeLIeHHs 1eX0B COOPKH MHOTHX COBPEMEHHBIX BBICOKO-
TOUHBIX 5J€KTpOMEXaHIUecKux IpuGopoB HEOOXOAMMBL cHellha/IbHbEe
HOMeLLeH s JHOO0 [TOBBIIEHHON YHCTOTHI, JUO0 OCHallleHHBIE YCTAHOB-
KaMH ISl KOHIHIHOHHPOBAHHS BO3AYXd, T. €. A/ mogaud OyMiLeH-
HOFO OT BT BO3AYXa C PEryJIHPOBAHHCM €ro TeMIepaTyphl, BIdz:-
HOCTH ¥ JaBJEHHS.

B 32BMCHMOCTH OT BHJAA H TOYHOCTH COOHDPAEMDIX npubopoB IO~
MEILeHHsT cOOPOUHBIX LIEXOB AEJAATCS Ha 3—5 KaTeropufi UHCTOTDI,
KOTOpEIE OTJIMUAIOTCS MO TOYHOCTH MOLAEpIKAHUA TpefyeMoro nas-
JICHUSI, BJAMKHOCTH, TeMmepartypsl. Kareropuu —HHCTOTBI BO3IyXd
B exXax pasaHyarTcs MEXAY coBoll cTeNneHblO 3aMblIeHHOCTH.

HauGosee pocTo 3albLIEHHOCTb POBEPAETCA HOICUETOM KOJH-
4eCTBA M H3MEDEHHEM C IOMOMIbI0 GHHOKY/IAPHOro MUKpockona THIIA
MBC-1 pasmepoB 4aCTHUYEK (IBUIMHOK), OCeAaiollux 33 1 uac na
1 cxm? njomanmd TaagKon KOHTPOJIbHOH NJIaCTHHKU. B doxaabHo#
UIOCKOCTH CMEHHOro OKyJaApa MHKDOCKONa HaxoauTcs IIKa.a.
O61iee yBeHUEHHE MUKPOCKONA M OKy/IApa NOJIZKHO 6BITH TAKUM,
4TOGH! 1eHa aeienns Obiia 10—15 ak.

Huaa nanbodsee YHCTBIX DOMEIIEHHA YaCTHYEK JOJKHO ObITH HE
Gosee 5, a HAHGOJBIIKME PA3MEPBl HX HE JO/IKHLI MPEBBILIATD 15 mxk.
[ToMerienusi /151 COOPKH TaKUX 3JeMEHTOB, KaK THPOMOTOPBI Haub0-
nee TpyOBIX THPOCKOTIOB, MajoraGapuTHblE 3JEKTPOJBHraTeNd THIA
OUJL v 1. A., NOMKHBI UMETb YHCTOTY, XapaKTepU3yemMylo ocaxje-
uueM 2a 1 wac ne 6osee 300 uacruy, 209, 13 KOTOPBIX AOJKHBI HMETDH
pasMepbl HE GoJree 150 nux, a 80% — He Goaee 45 MK. 3anblAeHHOCTD
BO3JyXa ompejessAercs, KaK [paBuio, Ha OCHOBE Tpex H3MepeHHui,
NPOBONMMBIX OJHOBPEMENHO B pasHbIX MECTax IIOMEIleHusl.

[1pu cOGopke MHOTHX mpuopos HMeloTCst ONepalnH, KOTOpBIE
HOMKHDL BOITOJHATBCS B 60J€€ «UHCTBIX» YCJOBHAX, UEM OCHOBHOE
HomermlenHe nexa. B Takux cayuasx paboune mecra, 3a KOTOPBIMB
3aKpEMJICHDl 5TH OMepaIuH, BHINOIHAOTCA B BHIAE HHJHBHAYAJIbHBIX
GokcoB. B sTi GoKchl nogaercs OoJee TWATENbHO oTQUILTPOBAH-
B BO3AYX TOJ NaBJEHHEM, HECKOJIDKO MPEBbIIIAIONLIIM JNAaBJICHUE
RO3/1yXa B OCHOBHOM TOMEILLEHHH [eXd. Takne MHIABHAYAJJbHBIC
BoKCH — pafoure MecTa COOPIIMKOB TOUHBIX npHGOPOB — HU3FOTOB-
TSI0T CHenHa u3HpOBaHHbIE 3aBOJIBL

TpeGyemas BIaXKHOCTb M TeMmeparypa BO3iAyXd B MOMELIEHHH
cOOpPOYHBIX LEXUB MOINEPKUBAIOTCA creuHaJbHbIMI aBTOMAaTHUE-
ckuMu npubopamu. Kpome 5TOro, creunda/ibHo BBIZEJEHHBIH KOHTPO-
Jep B Teyenne paboueH CMEHB! HECKOJLKO pas 1o [oKasaHusM npu-
50pOB OMmpeesieT NeACTBUTENbHOE 3HAUCHHE TeMmeparypbl U BJIa K-
HOCTH. DTH jAHHbIE W JaHHble 10 OUEHKE YMCTOTH BO3AyXd SAlHMChI-
BajOT B CIELHAJbHBIA XKypHAJ, xpaHsipiics y HavaJbHHKA Iexa.
[Ipu OTKJIOHEHHH JO00TO U3 STHX MapaMETpob OT 3aJaHHBIX HODM
c6opka npubOOPOB IpeKpatlaerTcs.

Ias coxpaneHusi TpeOyeMO# YHCTOTHI cGOpPOYHBIX LEXOB IPOBO-
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TUTCA Lmeqdpll  psj  OpPraHH3anHONHO-TeXHHIECKHX MeponpUATHIL
Uro6bl B TOMCIIEHHS He nonanajga arMochepHas mblIb, OTQUIBTPO-
paHHDBI BO3AYX MONAeTCsl B HUX C H3OBLITOUHBIM JQaBJjeHueM. TexnH-
YeCcKyI0 AOKYMEHTANHIO B TaKHe MOMEINEHHs [OJAIOT Ha HEBOPCH-
CTOM MaTepHalle WIH B 3aKPBITHIX 11eJ0(aHOBbIX MeIIouKaX. Pa6o-
yie OfIeTH B KOCTIOMBI M3 IIOTHOHM HEBOPCHCTOH TKAHHM (HAmpUMep,
¥3 KanpoHa), HOCAT Oesble MIANOYK{ H TANOUKW C MOJOLIBOM H3
JOCEBOH KOXKH.

FPie. 8.6, PaGouze meero cbopuliika

Bonpllloe BHHMaHHe yaensercss Takike JHUHOH rurdese paGort-
HAUKOB-COOPIIMKOB: B COOPOYHBIE LeXxa He JomyckarwT pabouux ¢ moT-
JMBOCTbIO PYK GOJbILE HOPMBI, MYKUHHAM He paspeliaercssi HOCHThb
OOpOAY U YCbl, a4 KEHIIHHAM — I[10b30BATHCS OCBIIAIIIHMUCH KOC-
METHUECKHMH CpeACTBAMH — OYAPOH, KPacKo#l AJAs pecHum U T. L.
Ilepen Hauasom paboTel u noctde obexa paGoUMe MOMIKHBI MbITh
PYKH C MBIJIOM, a 3aTeM NPOTHP&Tb X CIalbIM pacTBopoM Gopma-
JIUHA.

Bouabmoe snavenne umeer Takzxe KOHCTPYKUIHSI OPTOCHACTKH pa-
Gounx MecT COOPUIMKOB — CTOJIOB, CTyJben, IMKA(DOB JIs XpaHeH:s
UHCTPYMEHTA W 3anena getasell u y3iaoB, Pafouue BepcTaku genaict
U3 merajaa ¥ TakKo# (GopMEBL, KOTODAs IIPEAOTBpAallaeT HAKOIJIEHHE
OBLIM;, BEPXHIOIO MOBEPXHOCTb CI0JIOB-BEPCTAKOB [OKPHIBAIOT ClIe-
UHaJbHBIM TVI2AKUM IaactakoM. Tunosasi KOHCTpYKIHSE TAKOTO pa-
Oouero mecra cOopmuKa IokasaHa Ha puc. 3. 6.
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'3 9976



Pazneqa BTODPOH

CEOPKA THITOBBIX Y3JI0B ABHALIHOHHbIX
JIPHEOPOB

Taasa IV

CBOPKA Y3J10B
C YIIPYrMMH YYBCTBHUTEJIbHBIMHU 3JIEMEHTAMHU

§ 4.1 KJACCUOUKAUMA, XAPAKTEPUCTUKU
W TEXHUYECKME TPEBOBAHNUA

B aBHANHOHHBIX MpubOpax M aBTOMarax, a Takke pa3HooOpas-
HBIX YCTPOUCTBAX aBTOMATHKH LIMPOKO NpUMEHSIOTCS ynpyrue dys-
CTBHTE/bHbIE 5JEMEHTB, B [1aHHOH TJIaBe H3JIOXKEHE! IpOLECCH
c6opkH MeMOpDaHHBIX KopoGoK (aHEPOMAHBIX H MAaHOMETpHUECKHUX),
y3j108 ¢ To(pHPOBAHHBIMU TpyOKaMH (cuab(oHOB) M TPYOUATHX

npyXKHUH.

OcHOBHMle THNB YRPYFHX UYBCTBATENbHBIX 9J1EMEHTOB g
4x TeXHHYeCKHe HAapaMeTphl

Harpyska [Mepeme- | Jlonycku 5 %
IeHue
JCKUM3 yNpyroro ie- Ha Xxa-
MCHTA P Q paKTEpit- HA THCTE-
xl [em? w
/ xkl s CTHRY pesnc

Mo HOMEIPUVECKUR
Kopobu

0,005— 50 |0,01—50 | 0,2—10 3--20 10,056—1,5
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IMTpononxkenne

Harpyska Hepewme- Honycku B 9%
JckHU3 yOpyroro sgae fenne
CKF : - -
ymeHTa FP ) Q - pl;‘:né(pa”_na rucTe-
wl[cxm wl ngt CTUKY pesuc
Rwepoudnpie KOPoDKu
0,005—150 [0,01—50 | 0,2—10 | 3—20 |0,05—1,6
CUSbYOHL! OMKPLIMble
(maHomempu veckue)
Q_L.. 3
= —+ 0,5—5C0 | 0,1—30 1—20 { 5—50 | 0,3—2
Cunpgonts ~ angpoudy
a3
Py H 0,5—1,0 | 0,1—5 120 | 5—50 | 0,3—2
|
Toybuameie npyAu ol
0, 1—20C0 -— 0,5—10 1 5—40 10,05—1,8

Baxuefimun#i TexHUYecKuil napaMerp ynpyroro UyBCTBHUTENIBHOTO
3/JeMeHTa — ero XapakTepucTuka, BHpaxKamllasd 3aBHCHMOCTbL Je-

3*
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(opmariy YYBCTBATENLHOTO SIEMEHTA OT BO3/LEHCTBYIOLIEr0 HA HEro
YCH/IMA WM JaBJeHHs (CM. Tabauny).

XapakrepHO# OCOOEHHOCTBIO YUPYIHX YYBCTBHTEILHLIX 3JIEMEH-
TOB SBJAETCS HAJHUME IOC/TeNeHCTBIs M IHCTepestca. Ha penuuuny
HOC/IEIHEr0 CYHECTBEHHO BJAMSET KauecTBO HCXOIHOTO Marepuand,
13 KOTOpOro OBLI H3IOTOBJICH yIpyruif 3/1eMent, i IPOLECChl ero 1s-
FOTOBJEHHS U COOPKH.

OGecneuenne XxapaKTepUCTHKA U BEIHUUHDI TMCTEPC3HCA ynpyrux
YyBCTBHTE/IbHBIX 3JICMEHTOB B [pE/eIax NOTMYCTHMBIX 3HAYEHHH —
ONHO U3 BAKHEHIHMX TpeGoBaHUH K YIPYTHM 5/EMEHTAM. TexHoJ0-
rudeckui Ipouece AO/IKEH 00eCneuHTh BBICOKYIO HajpexHOCTh CO-
GpaHHbIX UYBCTBHTE/JBHBIX ~5JEMEHTOB KaK 110 OPOUYHOCTH, TepPMC-
TUvYHOCTH Ipu pabore B YCIOBHAX BUOPALMOHHBIX ¥ YIApHBIX Ha-
rpy30K, TAaK M MO CTAOHJALHOCTH BO BPEMEHH XapakKTepHCTHK 5Je-
MEHTa U €r0 KOpPO3HOHHOH CTOHKOCTH.

dru TpeGoBaHus O00eCHeuHBAIOTCA npuMeHeHneM mpu cOopKe
YyBCTBUTE/IbHBIX 3JEMEHTOB crenuaJu3HpOBaHHbIX OMYyaBTOMATH-
YecKHX yCTAHOBOK JJIsl MaiKH, CBAPKH 1 ApYrux IpOILECCOB COGMH-
HeHHs YOPYIHX neTajedl xpyr ¢ Apyrom # ¢ apMarypoH, HaeKHbIMH
METOTAaMH KOHTPOJISL XaPAKTEPHCTHK W TrEpMETHIHOCTH 3/JIEMEHTOB,
npHMeHeHueM TPEHHPOBKH-CTA0HIN3AIHH YIPYIHX YUYBCTBHTEIBHBIX
5JeMEHTOB B YCAOBHAX BBICOKMX M HH3KMX TEMNEparyp H BO3JEHCT-
BUsl 2HAKONEPEMEHHBIX HAarpysokK.

[loMuMoO MCpeUHCACHHBIX TpefoBaHUil K YOPYrHM HYBCTBHTEJD-
HBIM 3J€MEHTAM B OTHOIIEHMH XapaKTEePHCTHKM, HCTEpPesHcd, repMme-
THYHOCTH, HAJEKHOCTH M CTaOHJIBHOCTH TEXHHUECKHX napaMeTpoB
BO BPEMEHH, B TEXHHUECKHX YCJOBUSIX CONEPKATCA elre TpeCoOBAHMS
K BHeIIHeMy BUIY W HEKOTODbIE APYyrHe B 3aBHCHMOCTH OT ocobeH-
HOCTEll KOHCTDYKUHMH M HasHaUeHHs 1YBCTBHTEIbHOTO sJEMEHTd.

§ 4.2. THIIOBOW TEXHONOTHYECKHY NTPOLUECC
CBOPKH MEMBPAHHBIX KOPOBOK

MemGpanHble KOPOOKH AeNATCs Ha MaHOMETDHUCCKHE, aHEpOR-
uele u HanoaneHHsle. Ha puc. 4. 1 nokasaHbl THIBI coelHHEHHH MeM-
GpaH B KOpOOKH, OCYIIECTBASEMbIE nayfko# MATKUMH NPUIOSAMH HJIH
CBapKOfi.

ITpomecc cOopku MEMOPaHHBIX KOPOOOK COCTOHUT M3 CJENYIOIWHX
omepamui:

. KonTpo/ab u COpTHPOBKA MeMOpaH 1o YIPYTroCTH.
[TpombiBKa MeMOpaH nepex 00/ yKHBaHHEM.
OGnyxusanne MeMOpaH no Gopry.

[Tafika MemOpaH B KOpOOKY.

. Ilpunaiika ueHTpOB.

KoHTposas KopoOOK.

. Cra6uansamusl MeMODaHHBIX KOPOOOK.

. Onpejenenne repMETHUHOCTH KOpoOOK.

00~ O Tl WO =
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9. Onpese/ienue XxapakTepUCTHRH KOpOOKH ¥ KOHTpOJIb ADYTHX
fnapameTpoB COraacho TY.

KoHTpoJb K COpTHPOBKA MemOGpad no ynpyFOCTu.ITOCTyHaKnuHe
ga cGopky MeMOpaHbl HMEIOT GoabIIol pasbpoc Mo KecTKOCTH. 210
0BYCJIOBIEHO TEM, 4YTO MexaHHueckue CBOHCTBA Marepuanos H ero
TOIIHHA 337aI0TCA B Oflpe/leeHHbIX npejesnax, orpaHUUEHHbIX J10-
nycxaMH.Ilorpeuuuxnn,Ixmﬂmxaﬁnune npu rodpupoBaHMH MEM-
6paH H TepMuuecKoil 00padoTKe, H Apyrue [IPHUMHBl CO3AAI0T HEOMH-
HaKOBYIO XKECTKOCTb HX.

TlosTOMY AJIsi yMeHblleHHs pacCeHBatti XapaKTepUCTHK NPHXO-
AUTCS TIPOBOJIHUTDL CEJEKTHBHYIO c6opky MemOpaH T COOTBETCTBHN
¢ ux kecrkocTbio. IIpenBapuTeIbHO MCMOpAHBl 10 KECTKOCTH COp-
THPYIOT Ha HECKOJBKO rpynn. s cOOpKH B KOpOoOKY MeMOpaHDl
noAGHpalT TakK, 4To0b CyMMapHad sKeCTKOCTb MeMOpaH HaXOMi-
nach B 3aJaHHBIX npepenax.

[Tpumenenue ceqeKTHBHON COOpKH ofecneunBaer cTaGUIBHOCTD
npouecca u BbICOKOE xauectso. Ocobenno 3PexTHBEH ceJIeKTHBHbBIH
MeTof TpH cOOpKe MeMOpaHHBIX KOPOOOK € JHHEHHON Xxapakrepl-
CTHKOH.

)KeCTKOCTbMeM6paH<x)cpen0ToquHoﬁ HAaTpPys-
Ko fl onpepejasieTcsd HA npuCcrocoGaenin (puc. 4.2), cocToflieM U3
CHJIOH3MEPHTENBHOTO yeTpoiicTBa M MeXaHHsMa Harpy:Kenus MeM-
6pan. CHIOH3MEPUTEIBHOE yCTPONCTBO COCTOMT H3 JBYX nap JJo-
CKHX TpY&HH 2 U 5, BOCNPHHUMAIOIIHX OCHOBHOE yCHJHE, U H3MEpH-
TeJbHON JEHTOUHOM cnupaabHOA npymuHBl 1, puimoJHsIoel GyHE-
QU0 MePeaaTOYHO-MHOKHUTEADHOTO Mexanu3Ma. Ycuaue OT H3Mepsc-
Mofi MeMOpaHbl 7 Iepenaercs uepes yrnop 6 w Apymieunii puar 3,
kauaromniicsa Ha nepeIBHKHOMN ynpyro# omnope 4.

MexauusM HarpyKeHHs COCTOUT H3 KpOHITEHHA 18, KOHCOJbHC
{O7BELIEHHOTO Ha YETBIpEX MJIOCKHX npy:KHHaX, ¥ ONOPHOro CTO-
auKa 8, mepeMeaierocs ¢ noMouibio rafiki 9. Harpy:xeHne MeM-
6paHbl Ha 3a1aHHYIO neopMalmo OCyIeCTBAACTCA nepeMemieHHeM
Kpommreina I3. Jlns ypoGcrBa COPTHPOBKH vMeMBpaH Ha Tpynobd
wkaga npudopa OTTpagyuponaHa Ha [IHTepBaJb, KaK IOKasaho
ga puc. 4. 2.

Mpompika MemOpan mepen 06y KuBaHUEM JUIS 06e3KUPLBA-
gUs M yaJeHHsi ¢ MOBEPXHOCTH HX BO3MOYKHBIX 3arpsi3HEHHH, TOMY-
qEHHBIX [IPU BBHIIONHEHHH MPEIDbIIYLIHX onepanuii. MemGpaHsl IPO-
MELBAIOT B UMCTOM OEH3HHE, 3aTeM MpOCYIIHBAIOT Ha BO3JIyXe, a Me-
cTO maliKy MpoTHPAaoT CIHPTOM.

O6ayKUBaHUe meMGpan no Gopry. Ha puc. 4.3 mokasamn OJiln
43 BHJOB IpucrocobJIenus aJs 06Ty KUBAHHS MeMOpan 10 GOpTY.
Mem6pana 3akpemJsercda Ha nofcraBke 1 mpucmocoOIeHHs MPHARH-
vmoMm 2. Ha croiike 5 yKpemJIeH xpouiurefin 4, Ha KOHIE KOTODOIO
pMeeTcsl cTaKaHuuK ¢ (IIoCOM H buTHIEM 3. Kpounurels, ycrasas-
ppBaeTcs Haji MJocKocTbio Gopra MeMOpaHbl U (QUTHID CMAsbIBACT
ero. Bas mojcraBku Bpainaercsa OT 3JeKTpOJBHTraTeNs uepes pe-

LLYKTOD.
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BoJiee COBEPIUEHHBIM U IIPOU3BOAHMTEJNbHBIM YCTPOHCTBOM A
061y KHBAHUS MeM6paH no 60pTy M I[JOCKOMY LEHTPY SBJAETCS
apTOMaTHueckuii craHok (puc. 4.4), Amtomar MPUBOAUTCS B Jei-
CTBHE OT 3JEKTPOABHUTATeNss MOCPEACTBOM peMeHHoH mepegaud, CO-

N

AN

Puc. 4.2. TpryunnnaapHas cxema ycipoleTsa Aas
KOHTPOJISI  KECTKOCTHI  MeMOpAH  COCPeAOTOYeHHOM
HarpysKoi:

/-—13MepHTeNbHAST MNPYIKUHA; 2 M 5—CHJIOBBEIE M HaNpas-
JISI0MIHEe NPYXKHHBL;, S—pbluar, 4—nepeisMKHas TapHpOBOU-
nas YOpyrast onopa; 6—yrnop; 7—KOHTpoJUpyeMasi MeM-
‘Opana; 8—CTONMUK onopHbf; 9—ralika; J0—ynopsl Aas Ha-
«rtpofixit npuopa Ha 3aJaHHOe ycuaue;, [/—pmuar Harpy-
KeHHUs; I2—ynpyrue HanpasasloLliie; I3—KpoHiUTel

06maromeu yepe3 IIKHE [ BpallleHue UIMHHILIIO 2. Ha xoHIne mmuH-
et 3aKperieH BAKYYMHBI MaTpoH 8, VAep:KUBalomuii MeM6paHy
mpyu obayxuBauud, lllnuunens npu nomoiuu KyJdauka 6 Hepeme-
Maercs Kak BNPABO, TAK H BJIEBO. [Tpu mepemerieHUH BIPaBo MIMHH-
»elle.m: IOJAXOMMUT K MarasuHy 5, H3 XoToporo 3abupaer MemOpaHy.
arasyH MOJABOJAMTCA K BAKYYMHOMY NaTpoHy pbiiarom [0 u Kynad-
3K0M 8. 3axpaTuB MeMOpaHy, LINUHIEJNb CTAHOBUTCS B I10JOXKeHHE,
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Puc. 4.3. Ipucnocobnende zas
061yKuBaHNA MeMOpaH:

|—loAcTaBKa; 2—NpHKHM; J—CTaxai
.{ ) ¢ (IHOCoM; {—kpoRmTedH; 5—CcTOUKa

770
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Puc. 4. 4. CxeMa aBTOMAaTHUYeCKOTO CTaHKa JJis 061y KUBAHAS meMOpaH:

]—mikuB; 2—LIMHHICD; 3—BaKyyMHdblfi MarpoH; 4—IUTYLED; 5—marasuH; 6, 7, &—Ky-
JnaukH; 9—ocb; l0—priuar; [/—pemenuas nepesaua; /2—UIKHB; [3-—Baj KyJauKOBOrO Me-
MexaHH3Ma; J4—KaTywlKa C MpHNOeM; 15—MexXaHH3M [OfAaud NPHIOS; [6—3IeKTPoNasILHUE
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gpd KOTOPOM HPOUCXOAHMT ofJy:KMBaHAe MeMOpaHbl TPyOUaThiM
gpurnoem ¢ duriocoM. C OLHOA cTOPOHBI TPYGKa MPUMOSt HAMOTAHA Ha
gaTyliky 14, ¢ apyroil — 3anpap/eHa B MexaHusM [5 mojaud moj
57eKTPONASIbHUK /6. DJIeKTpONasiJbHUK C MEIHBIMU BCTABKAMH IIpH
BpaLIeHHH KyJauka 7 MOXKET ONyCKaThCAd BHU3 H KauaThCA BIPaBO
H BJIEBO. OHyCKaHCb BHU3, NAAJbHUK J4deT BO3MOKHOCTb IIIMHHACIIO

r N j

Puc. 4.5. TIpucrocobaenue st Nafikit MeMOpaH

¢ BaKyyMHBIM ITaTPOHOM llepeMelllaTbCA BIPABO H 3abparb H3 Kac-
ceThbl OuUEpeHYI0 MeMOpany.

MexauusM NOfauH NPHIOS HMEET BO3MOXKHOCTb I0faBaTh pas-
auyubie mopuud npunos. [locae 06ay:KUBaHHA MeM6paHbl LUIUH-
lejb OTOHeT BJEBO, AelcTBHE BaKyymMa MNPEKpaTHTCH, memOpaHa
oIycKaeTcsl BHH3, B Tapy. 3aTeM HPONECC MOBTOPAETCA.

Majika mem6pan B KopoOKy. MemGpaHbl coe-
MUHAIOTCH Mafikol JJisi co3faHus MaHOMeTpHue-
CKHX KOpoOOK B upucrmocofieniy, ofecrneuupao-
IleM TOUHYIO LEHTPOBKY COEJHHSIEMBIX MeMOpail
(puc. 4.5).

Mpunaiika uentpos. Ha cnenuanbrom npucmno-
coGuennu (puc. 4.6) kK MeMOpaHHOHK KOPOOKE MPH-
naMpatoT HeHTpa. Qs navky aHepoMaHbIX KOpPO- *
GOK NpPHMEHSAIOT BAKYYMHbIE N€YH, KOTOpEie Gbl-
BAaIOT IBYX THIOB: TpyGuaTas ONPOKHABIBAIOIIAA  pye 4.6, Ilpucio-
neup U cTALMOHAPHAS BAKyyMHAas MeUb. coBACHNC IS mafi-

B tpy6uaroit meun (puc. 4.7) maiky npous- KH UEHTPOB
‘BogaT caeaywomum obpasom. IlpeasapuresbHO
061y KeHHbIe 10 GOPTY MEMOPAHDbl 3aK/IaAbBAOT
B Kaccery u Quxcupylor B Hefi. Kaccery ¢ memOpaHaMH BCTaB/AOT
B TpyGy B TOPU3OHTAJBHOM HOJOXEHUH ee, 3aTeM TPy6a MeIJIEHHO
NoBopaunBaeTCs BHA3, W KacceTa Mepemeinaercs Ha ano. Tpyba rep-
MeTHYHO 3aKPLIBAETCsS KPBILIKOH, Ioc/e 4ero H3 Hee OTKAaUHBAIOT
BO31YX 10 OCTAaTOYHOTO JaBJeHHS 0,15—0,2 mm pr. cT. 3aTeM BRIKO-
Jal0T 06OrpeR W TEMIIEPATYPY B KaMepe [LOBOAAT 10 TEMIEPATYPHI
.IaBsenus npunos. [loce 3T0ro BHKIOYAIOT 060rpes u TPyOy MOBO-
pauuBaloT BepxXHel UAcTblO BHHU3; KacceTa HpPH 3TOM IepeMellaeTcs
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B oxJaxnaemyio wactb kamepsol. [Tocrte 10-—15 mun BbITEPKKH OT-
KphITHEM BAKYYMHOTO KpaHa JaBJCHHE B Tpy6e MHOBBILACTCH 10
atMocepnoro. Kaccery co cnagHHbIMA MeMOpaHaMH H3BJIEKAIOT 3
anmapara. TakaM 06pasoM, 3a OfHY Olepauntio NasgioT OJHH KOMI-
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Pric. 4.7, DiaeKTPOBAKYYMHAA ONpPOKIAbIBAONAA TPyOuaTas mneub:

{—1py6a; 2—wmanomerp Mak-Jleona; 3—raabpanoMeTp; 4—BaKyyMHBIl KpaH: H—KacceTa:
6-—-0Ch; 7—3J€KTpooGOorpes; 8—KaMepa OXJlaK 1eHHs; 9—cuabhoH; 10—1epMoOnapa;
1/—KphIlIKa

JIeKT aHEPOHIHHX KOPOGOK. KOJHMUECTBO 3arpykaeMblXx KOpPOOOR
3aBHCHT OT pasMepoB MeMOpaH, KacCeThl U annapara.

CranodapHas BAKyyMHas ycTaHOBKa (pnc. 4.8) COCTOMT 13 OT-
feNbHOH HarpeBaTeJbHOH Iedd, B KOTOPYH YCTAaHABJIUBAKT Cle-
UHAJbHBIA KOHTEHHep, PACHOJOXKEeHHbIH BHYTPH TepMeTHYecK: 3a-
KpLiBawllerocs nWJIHHAPa. B sToT KOHTEHEp MOXKHO 3arpyxarb
HECKOJbKO KacceT, UTO 3HAUYUTE]IbHO MOBHILIAET IPOU3BOAUTEABHOCTIH
neun. [Tocie OTKAUKH BO3AyXa M HAarpeBa LUJIMHJIpA ero NnepeHocdt
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g OXJaXJaIOIlyl0 KaMepy, Iie BbIAEPXKHBAIOT OT 20 mun no 1 4ac
g 3aBHCHMOCTH OT KOJHUECTBA KACCET M MAaCCHBHOCTH apMarypel
meMOpaHBblL.

[IporpecCHBHBIM CIIOCOG0OM COEAMHEHHA MeM6paH B KOpPOOKY fB-
gsieTcsl 3JEeKTpHUeckas CBapka CONPOTHBJICHHEM. Pasauuator TOUEU-
@yI0 H IIOBHO-POJIMKOBYIO CBADKH.

TeXHOJIOTHYECKHE IPOIecc COeLHHeHHs KOPOOKH cpapko#l co-
CTOMT H3 CJAeAYIOIMX ONepauuil: IpHBapka LEHTPOB K MeMm6pale
(TOUKOf) ; NpejBaPUTEIbHOE COeIHHEHHE meM6paHn B Tpex TOUKaX;
cBapka MeMGpaH 10 60pTy (wosHas capka).

!

— Ypoa
* & - =~ Baryym

Puc. 4.8. CrauroHapnas BakyyMHAs Tedp Jisl NMafikM aHepOMJOB!

/—konTefiHep; 2 —BaKYYM-HACOC] 3—kamepa; 4—TepMmonapa; S—IyasT
ynpapJjenys, (—marpepaTenbliag Metb; 7—oxnaxjamollas Kamepa

[TprBapKy LIEHTPOB (apmatypbl) K mMemOGpaHe NMPOBOAAT Ha CIle-
UMAJbHBIX TOUEUHBIX CBAPOUHBIX MAIUWHAX, KOTOPhI€ B OCHOBHOM CO-
CTOSIT W3 CJAELYIOLIAX Y3J0B: CBAPOUHOTO TpaHcdopMarTopa, SJeKT-
POJHOM UACTH, YCTPOHCTBA AJIA CXXATUS JeTajel M NPEepblBATEId.

Iluisi cBapKu MeMOpaH HeGOMbINON TOIUIHHBl 3 UEPHBIX U NBETHBIX
MeTaJIIOB IMMPOKO HCNOJb3yeTcs HMIYJ/IbCHAs CBapka, CyLLHOCTDH
KOTOpOM COCTOHT B TpEJBAPHTEIBHOM HAKOIIEHHH 5JIeKTPHIECKOH
SHepTHH H NOCJEIyIolleM pPaspsiKeHUU €e IpH CBapKe.

Ha ceapounoit mamune Tuna TKM-4 M0XHO COEIHHATD TOUETHOH
€BapKOil MaTepHaJbl TOJILIAHON OT 0,02 mo 0,5 mm. VIMITy/bcHOH
CBapKol MOJIb3YIOTCSA TJIABHBIM 00pa3oM MpPH H3TOTOBJICHUH MEJIKHX
U3ge il ¥3 TOHKOrO Marepuaja, T. €. KOrga OCHOBHBIM YC/JIOBHEM
G0/yueHHs 106POKATECTBEHHBIX COELHHEHHH AB/IACTCH TOUHAA JO3H-
DPOBKA KOJIHYECTBA TENJIa, HeoOXOZUMOro AJfA CBAPKH.

Ilepen 1m10BHOH CBapKoil MeMOpaHHOH XOpoOKH ee COeIHHANOT
B Tpex Toukax. Jljs sTOro MeMGpaHy yKJajablBaloT B crenya bHBIH
HIa6/0H M HA CBADOUHOM alnapaTe CBAPHBAIOT.

Ilns moBHOH cBapkd MeM6paH 1o GOpTY HCMOJb3YIOT KOHAEHCE-
Topuyo Maummny tuna IKM-2, Ha KOTOPOH CBapHBalOT HEpHbIE |
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LBeTHble MeTaJasl ToJuuHo or 0,5 no 0,05 mm co CKOPOCTHIO
0,2—0,8 m/mun.

[Tpu I0BHO-POJIMKOBOH cBapKe MeMOpaH B KauecTBe 3JeKTPoaa
HCIOAb3YIOT PostHKH (O 50—80 ma.

Has mem6pan tormunoi 0,1-—0,4 mm 0ba 3JeKTpofa — POJNHKH,
a g meM6pan toamubol 0,03—O0,1 sm HHKHHH 3J1€KTPOJ /1€1ai0T
B BHJe YaIUKH.

KauecTBO cBapHOH TOYKM 3aBHCHT OT MHOTHX (aKTopoB — JQHa-
MeTpa 3JMEKTPOAA, CHJIB TOKA, CUJIBl CXKATHS JeTajel, YHCTOTH CBa-
pHBAEMBIX JeTajedl W MOBEpXHOCTH 3/7eKTponos. I[lostomy TexHos0-
THYECKHE DPEXUMBlI CBAPKY NOJKHBI CTPOTO BBIAEPIKHBATHCH.

[Tpu mosyueHuu cBapHOHl aHepoMAHOM KOPOOKH mHOCJa€ CBapkH
MeMOpaH 110 GOpPTY IPOBONAT CJAELYIOIHE ONepaluu:

1) nanaiiky xaniau npunosi [1IOC 61 na xpaituuit rodp;

2) cpepJaenue orsepcrus @ 0,3 mm yepe3 Kamii NPUIOS;

3) oTkauky BO3JyXa H3 BHYTPCHHeH IOJOCTH MeMOpaHHOH KO-
pobkH;

4) s3anaiixky oTBepctHs B MemOpaHe Moj BAKyYMOM.

[Tocientiolo ofepaldio NPOU3BOASAT HA CIIENHAJBHOM IIPHCIO-
cob/enun, NoKasaHHoOM Ha pHc. 4. 9.

Jlast TepMOCTOMKHX 4HEPOHIHBIX UYBCTBUTE/IbHBIX 3JIEMERTOR
BMECTO MaHKM OTBEPCTHSI 3aBAPUBAIOT B BaKyyMe BHOPHPYIOMIHM
yrosbHbiM 3JjekTponoM. OTBepCTHE NMOX OTKAYKy B 3TOM c/ydae
CBEPJHUTCA B apMATyPe MeMOPAHB! (B BEPXHEM HJM HHXKHEM [EHTPE).

Crabunusanust MeMGpaHHLIX KOpoGoK. OT Bo3elCTBUS AUHAMM-
YeCKHX M CTATHUECKHX HArpy30K, U3MeHEeHHH TeMIepaTyphl B Ipo-
mecce U3FrOTOBRJEHUsT MEMOpPaH U MeMOpaHHBIX KOPpOOOK B MarepHaJe
MeMOpaH BO3HHKAIOT BHYTPEHHUE HANpSKeHHUsi, BbI3bIBAIOIIHE YBeE-
JMUeHHE THCTepesuca, UaMeHeHHe (OPMBI, HeCTAaOHJIbHOCTL Xapak-
tepucTuky. JIis mosyueHust 6Gojee CTaOUIbHOH XapaKTEPUCTHKI
VIpyTie YyBCTBHTEJNbHbIE 3JeMeHThl cTabuiausnpyior. [Ipouecc cra-
OUIH3AlUY CBOAUTCH K BO3LeHCTBHIO Ha UYBCTBHTEJNbHBIH 3JeMEHT
NaBJIEHUN, TNPEBHILIAIONUX MaKcuMaJbHbie (3anaHHble no TY) Ha
5—109,.

Pasjuuator cta6u/n3anyio Ipyu NOCTOSHHOM CTaTHUECKOM JaBJe-
HHH, TIPU UUKJIUIECKH H3MEHSIOIEeMcH AaBleHHH oT aTtMocdepHOTro
1O K4aKOro-TO MakKCHMaJ/JbHOTO 3HaueHHss U oO6paTHO a0 aTtmocdep-
HOTO, ¥ CTAGHIH3ALHUIO TIPH LHUKIHYECKH U3MEHSIOeHcs TepeMeHHol
TeMIeparType.

Cra6unmusanusg IPH NMOCTOSHHOM CTAaTUHUECKOM
LaBJEeHHU I[POU3BOJIUTCA B ClelHAaJbHON TepMobapoxkaMepe nph
NOCTOSIHHON Harpy3ke B TeueHHe 3—6 4ac ¥ TeMIepaType, IIpeBbl-
marpuell MakcuMaJdbHylo padouyio Ha 20-—30° C,

Crabuausanusd OPH NepPeMEHHOM pxaBJEeHHHU (Tak
HasblBaemasi packauka UY3J) mnpoussoputcs B Oapokamepax, Tie
MOXKHO CO31aBaTh MepPenai AaBjaeHUs oT aTMocepHOro 1o pabouerc
uad upesbiiatomero ero Ha 30—409%. Bpemsa crabuausanng (Han
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KOJWUECTBO NUKJIOB) ycrTanasiupaercs TY 1 cocTaBlser 06BIUHO
HeCKOJbKO 4aCOB.

Cra6uauszanuio kopoGOK mepenajaom TeMmOepa
Typsl NPOBOAST  I0OCTELOBATENHHEIM MOrpyXeHueM KopoOoK
g BaHHy c {=+100°C, a 3atem B BaHHy C OXJIaXIeHHOH cpenod
¢ t=—=060°C.

HerepMeTHYHOCTb KOPOGOK (Teub) ompenenseTcs ONHAM H3 CJE
AVIOUIUX METO/CB!

1. Ompenesenne rpy6odl TeUM NPpH H3MEHEHIH TEMIIEPATyphl 0T
-+-20 no +80°.

[Tpopepsiemblit U momellaior B COCYA € BOJOH, HarpeTod n0
+80°. Jlapienne BHyTpH U BCIENCTBHE YBEJIHUCHUA TeMIEpaTyph
BO3PACTAET, UTO BBI3bIBAET MOSBJICHHE TY3bIPBKOB BO3/yXa, XOPOLIO
HaGMI0NaeMblX Ha IIOBEPXHOCTH KOPOOKH HEBOODYKEHHLIM TJa30M.

2. OnpeseJjieHHe TeUd B CIHPTE HJIH Apyrofl KHIKOCTH MO BAKY-
ymom 1072 mm pr. cr. CnupT nanGosee s QeKTHBEH, TaK KakK 00Ja-
7aeT HAHMEHDBLIHM HOBEPXHOCTHBIM HATSXKEHHEM. Buytpu npopepsc-
MOro 0fbeMa aBJdeH e JOKHO ORITh paBHO ~1 ar.

3. Meroy M30BITOUHOTO 1AaBJEHHA, N01ABAEMOTO B YyBCTBUTEIb-
ubii sement (0,1—30 ar), MOTpyYKEeHHbIH B CIHPT. [Toapnenue ny-
3bIpbKOB YKa3blBaeT O TEUH B UyBCTBUTEILHOM siemente. MakcH-
MaJbHOe BpeMs Bbiaepxkku 30 cex.

4. Meroa TemmepaTypHoro mporuba (s aneponnos). Mamepe-
HHe BBICOTbI UYBCTBUTEJIBHOrO 3J€MeHTa 10 HHIMKATODY IPH 0° n
apun +80° (B Bome). ITo pasHoCTH nokasaHUH HHEUKaTopa Cyasdt
0 HerepMEeTHUHOCTH KOpOOKH. AmepouHylo KOpoOKy ¢ HHIHKATOPOM
¢ HeHOH HejeHusi | MK 3aKDEIIFIOT B CHElHaTbHOM pUCIOCcobIeHUH
# OMEILA(OT B BAHHY, HAMOJHEHHYIO TAIOWHM JbLOM, CTPEJIKY HH[H-
KaTopa yCTaHaBJHBAIOT Ha HYJb. 3aTeM UYBCTBHTEJDbHBIN 3JEMEHT
UepeHOCAT B BaHHY C ropsueit  Bopoft -+80° H BBHIIEPKHBAIOT
93 mux. FEcau aHepouj repMeTH4eH, TO €To TemIepaTypHBIA IIpo-
ru6 He H3MEHHTCA.

5. aMepenye BBHICOTH! aHEpOMAA 4EpPE3 6 mecsuen. ¥ repMeTHU-
HBIX KOPOGOK BBICOTA aHEpOHAd fyner MOCTOSAHNA.

6. Macc-cekTpoMeTpUs MpeacTaBJfaer coBoil MeToa pasjeleHus
110 MaccaM CJIOIKHOH CMECH Fa30B HJHA [1apoB C IOMOIIBIO 2JIEKTPH-
qeCKHX ¥ MATHHTHBIX moJjeil. DT1o Hauboisee coBepLIEHHBI H IIPON3-
ROAMTEIBbHBIH MeTox. [1o 3TOMY MpHUHUUITY paGoTalOT TeJHeBble Tede-
nekatesu tuna [ITU-4A, TITH-6 u TITU-7. Oul H03BOJSAIOT 00HAPY-
KEBATL TeyHd B oObeMax, HaXojsunxcsa HOX OTKAUKOH U TOJA H30b-
TOUYHBIM JaBJleHUEM.

[Tpunuun pefcTBUS TEJIHEBBIX rTeyerckaTeJed OCHOBAH Ha HX
CIIOCOGHOCTH BbLAeJSTh Teuuil ©3 00iefi CMeCH MOCTyNalolLiX B HUX
flapoB U TasoB. TpoBepseMblil UYBCTBHTE/IbHBIH 9/71€MEHT obmyBaerca
reJIeM, YACTHILI KOTOPOTrO IpH HerepMeTHYHOCTH 3JleMeHTa Iona-
NAOT B BAKYyMHYIO CHCTEMY Teueuckare/ld d KaMepy Macc-CIeKTpo-
MeTpa, MOMEIIEHHYI0 B 3a30p MOCTOFHHOTO marunuTa. bJok-cxema
Lenenckarens ITH-6 mokasana ua puc. 4.10.

78



KoHTPOJIb YNPYIMX YYBCTBHUTEJNbHbIX 3JEMEHTOB {Kopo0OoK) 110
BHEUIHEMY BUIY, TEOMETPHYECKHM pa3MepaM B COOTBETCTBHH C HEp-
TEKOM, XapaKTePHCTHKE, TePMEeTUYHOCTH.

BHeWHNH BHJ ¥ FeOMETPUHUCCKHE pasMephb! KOHTPOIHPYIOT OLHO-
ppeMeHHo. BblcoTy KOPOOKH HAA0 NMPOBEPSTH M3MEpHTEIbHbIM HHCT-
PYMEHTOM B YCJOBHSX, He JOMYCKAIOLIUX pedopMalun OT Harpy3kH.
[Ips H3MepeHHH BBHICOTH aHepPOHAHOH KOPOOKIL HEOGXOAHUMO YUHTHI-
paTh aTMocdepHoe AaBJeHHe H BHOCHTb NMOMPABKY NMpPH OTK/IOHEHHH
ot HopMaJbHOTO (760 MM pT. CT.).

Xon U XapaKTepHCTHKH KOPODOK onpeaesaioT Ha CleuHalbHbIX
yCTaHOBKaX, OCHOBHBIMU MaCTSIMH KOTOPBIX sBJIAIOTCA:

1} npuGophl, H3MepsIouie AdBJIeHHe; 2) HCTOUHHK JaBJCHAA U
ycTpoiicTBa JIst MJIABHON PEryTHPOBKH €T0; 3) mpubopbl MIA H3Me-
peHus MepeMelleH s LeHTPa KOPOoOKH.

Jliis ©3MepeHus AaBJeHHA HCTOJAb3YIOT 06PaslOBble MpyKUAHBIE
MaHOMETPH KiI. 0,2, MaHOMETPDI KUAKOCTHble U-06pasible H OLHO-
KoJeHHble (BOASHbIE, PTYTHble, CIMPTOBbie), GApOMETPHI PTYTHBHIE.
JlJs W3MepeHusi OueHb MaJblX NaBJEHHH NPUMEHFIOT MHKPOMAHO-
MeTpBhL.

Heo6xonuMoe JaBJIeHHE CO3JaeTCs KOMIPECCOPHBIMH YCTAHOB-
KaMH, OT 6aJJIOHOB C BO3LYXOM HJH a30TOM, BAKyyM-HACOCAMM.

KoHTpPOJIb KOPOGOK 110 X0Ay. JluHeHHble pedopmanin aHepoui-
HbIX H MaHOMETPHUECKHX KOpPOBOK MOXKHO H3MepUTh pas/HIHbIMH
MHCTPyMEHTaM{ H NpHOOpaMH:

1) uHAMKATOPOM UACOBOIO THNA, TOUHOCTH OTCYETA 0,01 mm;

2) KOHTAKTHBIM MHKDPOMETPOM, TOUHOCTb OTCHUETA 0,002 mm (xoH-
cTpykuun umxenepa b. A. Ckanosy6osa);

3) kareromerpom KM-5 uiu HHCTPYMEHTAJHHBIM MHKDPOCKOIOM
MUM-2, tounoctb orcuera 0,001 ma;

4) mpoexuuonHeM npu6opom ITATI-2, TounocTh oTcuera 0,001 .
[Ipu6op ypoGHO 3KCIIyaTUPOBATb B IEXOBBIX YCIOBHAX.

Ha puc. 4. 11 mokasan KOHTPOJb aHEPOUAHDBIX KOPOGOK NpH T10-
Moly HEAnKatopa. Kopobku Wik 6J0K ! yxpemjasiroT Ha HOIACTAB-
kax 2. Ha nentpol KopoGoK yCTaHaBAMBACTCA HOXKA HHAHKATOPA 3.
VeTaHOBKA 3aKpLIBAETCS CTEKJSHHLIM KOJNAakoM 4 M MOL HHM CO-
571aeTC HeOOXOAHMOE NaB/CHHE, KOHTPOJHpyeMoe 6apoMeTpOM 5.
Takoft cnocof u3Mmepenus nporuda YYBCTBUTEIBHOrO 3JEMEHTA N0-
BOJIBHO TPOCT, HO HEAOCTATOYHO TOUYEH, TaK KaK BO3HHKAIOULNE
B HHAMKATOPE YCHJIHS BJAMSIOT Ha IPOTHG KOPOOKH. DTHM CIOCOGOM
MOKHO TPOBEPATH MeMOpaHpl ¢ Gosblilell KeCTKOCTHIO.

JIs H3MEpeHHsi Xoma M XapakKTepPHCTHKH KOPOGOK ¢ MaJoil
JKECTKOCTBIO CJeAyeT NpPHMEeHsiTb ONTHYECKHe CPENCTBAd H3MEpeHHd,
wanpumep karteromerp KM-5 wuiu HHCTPYMEHTAJbHBI MHKPOCKOT
MUM-2 ¢ NpoeKUHOHHON HACaAKOH, ONTHUECKas CXemMa KOTOpOro
noxasaua Ha puc. 4. 12. [Tporu6 memOpasHOH KOPOOKH ONpEALIALTCA
M0 CMelCHHIO TOABHKHOTO LEHTPa KOPOOKH OTHOCHTEIBHO [ITPHXO-
8Ol JIHHHH OITHYECKOH CHCTEMbI, IPOEKTHPYEMOMY Ha skpaH [ my-
KOM cBeTa, NPOXOISIUHM uepe3 ONTHUECKYIO CHCTEMY, peAMETHI
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CTOMVEK 5 ¥ oKHa 6apoKaMephl 3. Tlpu uaMeHeHuy AapieHiis b 6apo-
Kamepe NOABUKHOH IEHTP MeMOpaHHON KOPOOKH CMeaercs OTHO-
CUTeJIbHO LITPUXOBOH JIMHMM, HTO onpenesseTcss MpH MOMONILE MEK-
pOMeTPHUECKOH Mapsl, p3MepsAIolell BeJuUMHY TepeMellenus nped
\eTHOrO CTOJIMKA MHKDOCKONA, HA KOTOPOM 3aKpenJeHa npoBepse-
vasi MeMOpanHas KOpoOKa.

T1poeKLUHOHHbIH TIPHGOD [TAII-2 nnist usMepeHusl JHHEHHBbIX Jie-
hopMaLmit KOpOGOK aHEPOMAHOTO ¥ MaHOMETPUUECKOro THIOB OUEHDb
ypoGeH /s paboThi B LEXOBLIX yenosusix. [Ipubop cOCTOHT M3 MAC-
CUBHOJ IINTHI, HA KOTODO# YCTAHOBJIEHbI OCBETUTEJD, KPOHUITE{H
¢ W3MepuTeJbHbIM yCTPOUCTBOM M KPOHLUITEHH C HPOEKTOPOM. Tou-
HOCTb M3MepeHusi npubopa 2 MK, AMANa3oH u3MepeHuit 8 ma.

Vino6cTBo paboThl Ha 3TOM npubope 3aKIOYALTCs B TOM, UTO
mepeMelnleHHe IIEHTPa KOpPOGOK OTCUMTBIBALTCH HEeNoCPeACTBEHHO Ha
sKpaHe IPOEKTOpa.

§ 4.3. THIIOBOM TEXHOJIOTHYECKUN MPOLLECC CBOPKM Y3J10B
C TO®PUPOBAHHDBIMH TPYBKAMMU (Cl/lJlb€I>OHAMl/l)

OkonuaTenbHas cGopka cuiabpoHHOTO Y3713, T. € coeNHeHHe
cunbdoHa ¢ apMarypoit KOHCTPYKTUBHBIMM 3JIEMEHTAMU {bnan-
1laM¥, KpbILIKaMK), sIBIAETCS 3aK/IOUNTeIbHOl Onepanyeil H3roToB-
JleHus CUIbMOHHOTO YyBCTBUTEIBHOTO S/ICMEHTE. OT yCnemHoro Bhl-
HonHeHHs 3Toll onepamuu OyJeT 3aBHCeTb HOpMalbHas pabota npH-
6opa, apromarta. C apMaTypoll cHb(pOH COEIUHACTCI pa3JHUYHbIMH
crnoco6aMy B 3aBHCUMOCTH OT Marepuasa cunbdoHa, KOHCTPYKIHH
GOPTUKOB M YCJIOBHil SKCILIyaTaluH. D10 coeaUHEHME MOXKeT ObiTb
BBIIOTHEHO: MeXaHMueCKUM 3aKpenieHHeM, nafikoil MSICKHMH HpH-
ROSIMY, 3aJMBKOH — 3alleMJ/eHHEM JIerKOIIJIABKUM CIJIABOM, naiko#t
TBEpAbIMU TIPUNOSMH, cpapKodl.

[Ipu pebope crnocoda Kpen/ieHHs cunbhoHa ¢ apMaTypor Heob-
XOIUMO BHIOJHUTb OCHOBHOE TpeGoBanue K COEJUHEHHIO — 3TO HAM-
GonblIast pasrpysKa MecTa COeMHEHHs OT HEHYXKHBIX H BPEIHbIX
HanpsiKeHHi. Heob6xoguMo yYUThHIBaTh, paboTaet Ju cuabpoH NpH
BHYTPEHHEM WJIM HADYMKHOM AaBJeHu, i CTPEMHUTBCS HCIOIb30BATD
HanpaBp/ieHue STOrO 1aBJIEHUs Ha NOBbILICHHE IIPOUHOCTH COEIUHEHHS.

[1afika MACKUMH TIPUIOAMH NpUMeEHseTcs L/ COeMHEHUsT CHJIb-
howuop ua satysu JI80 ¢ JATYHHO! apMaTypoH, TaKas nafiga obecne-
gppaer paboTy CUJAbDOHHOTO y3/aa NpU temnepatype oT —60° 10
+125°. TunoBO# TEXHOMOTHUECKHH TPOLECT naftky (MACKUMH TIpH-
nosimu)’ cuabpoHa ¢ apmaTypoii GyAeT COCTOATb U3 ceqyIoMux
omepayi:

. O6ayxuBanne GOPTOB cunbdona.
. O6nyxuBaHue apMaTyphl.

Tlafika cusibdoHa ¢ apMaTypoi.

. KouTponb repMeTHYHOCTH.
Crabuausanus cuIb(OHHOro ysaa.
. Koutposanb no TY.

@.Q'M-P(‘_Ot\jb—‘
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O6ayxuBaHue cuibgoHa u apmarypel. Ilepes o6ay:KuBalueMm
(OBEPXHOCTH, NMOJJEKALME NAfiKe, JOJMKHB ObITh OUMILEHB! OT OKHUC-
JIOB M APYTUX MEXAHMYECKUX 3arPA3HEHUH MeXaHHUYeCKUM WM XUMHU-
yeCKMM (TpaBJeHUEM) IYyTEM.

Jasg naliku ¥ 06Jy:KHUBAHUS NPUMEHSIOT CHHPTO-KaHU(pOJbHDbIE
tpaocol. O6iiyKUBaHHe TIPOU3BOAAT (DACOHHBIM MASAIBHMKOM, KOTO-
pbiil a€T BO3MOXKHOCTb GBICTPO MpOrpeTsb 1 OGJIYAUTH Cpasy BCIO
fI0BEPXHOCTL peTanu. Popma Takoro nadnabHUKA [OJKHA COOTBET-
CTBOBATh (hopMe 0ONYKHBACMOH AeTasJd HJIH GOPTa CHIAL(POHA.

Ll

5)
Puc. 4.13. Buapl coenuuenus ciibdoHa ¢ apMaTypod:

U—eXaHIuecKoe Kpensenie ciabona ¢ apMarypofl; f--coenHieHHe CHJIL-
dboHa ¢ apMaTypoli nafikoi; g8-—coedHHeHNe cHIbpONa ¢ apMaTypol cBapxoll

[Tpu 06ny:KMBaHUM apMaTyphbl MOMKHO TOJb30BATHCSA CHIIBHO-
IeACTBYIOMUMH KHCIOTHBIMU (DJIIOCAMY, KAK, HANpUMep, XJIOPHCTHIH
UMHK, XJOpPHUCTbi aMMOHMII U uM mnonoOHble. [locie npumenenus
KHCJIOTHBRIX (PJ110COB HEOOXOZMMO TIHATEJbHO MPOMBLITL AETajyu HJH
Y3/l IPOTOUHOM XOJIOAHON BOJOH, a 3aTeM ropsyei Bomo# ¢ mocie-
Ayrouieit npoCymwkofl 00MYKEHHEIX Y3JI0B.

Maiika cuabPona ¢ apmarypoii. Ha puc. 4.13 mnoxasanb BUIH

- CoefuHeHus] CHAbhOHA C apMaTypoH nafikol MATKUMY NPUNOSMH.
Cuibdon ¢ apMaTypoll yCTAHABIUBAIOT BO BPallalomeMest MPUCno-
, Co6neHnu, KoTOpOe obecrmeunBaeT TOUHOE B3aHMHOE PAacCnoJOkKeHue
' CoefunsieMbix AcTasted. [1aggbHUKOM HAHOCST IPHUIOA U NMPOrpeBaroT
WoB, Eciy Ha woB Tpefyercs MOM0KHTb GOMILIIOC KOJIUYECTBO MPH-
11051, To mocJemHMI CAeayeT 3aroTaBJMBATh B BUIE JIEHT HJIM NPYT-
KOB, KoTOphie YKAAABIBAIOT HA MecTO coeauHenus. [IporpesaTb 1e-
Taly nasgbHUKOM CJeayeT A0 Tex Mop, NOKa BeCch NMpPUMOA pacmia-
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BUTCA M NMOJHOCTBIO 3ajbeT WoB. ITocie 3acThiBaHMs [IOB JOJMKEH
ObITh POBHBIM, 03 HAaNJILIBOB, DAKOBHH, IIOP, TPEUIHH H APYIUX BHeL-
yux pedexToB. MecTo nafku HeoOXOIUMO MPOTEpPeTb MJIM NPOMBITE
nas ynajeHus OCTATKoB ¢Jiroca M ADPYrux 3arpsaHesnit. CrnasHHEble
y3JIbl IPOBEPSIOT HA TePMETHUYHOCTh METOLOM ONPECCOBKH.

il £

&

a) J) ST ——

Puc. 4.14. Cuandon, paboralonuiil ¢ npyKIiHOM:

[—CHABGOH; 2—npyiKulla

Korja ynpyrae cBoicTBa cHIb(OHA HELOCTATOYHO BBICOKIT H OH
UMeeT THCTepe3nc OGosblile NOMYCTHMOrO, Npu paboTe B 3afaHHOM
nIuanasoHe faBiIeHMH NpuMeHsIOT npyxuHny, KanubpoBanuywo ctanib-
HYIO HMJIMHAPUYECKYIO NPYKUHY C BHICOKMMHA YNPYTUMH CBOUCTBAMH
BCTABJIAIOT BHYTpb cHsbona (puc. 4.14). JKecTkocTb TaKolt CH-
cTembl (cuabdon — NPYKUHA) BO3pacTaeT, a YNpyru#l rucnepesic
vMeHbLIAeTCS.

B sTom cayuae Iepen cGopkoil cuab(oHHOro ysia CHIbdOIn
C MPpYXKUHOH NMOAGHPAIOT IO YNPYrOCTH HA 3JaCTHKOMETpE. [Toxn6it-
paTh MOMKHO MCXOIsSl M3 CAeNylOllefl 3aBUCUMOCTH:

Q PFagp
W= W W=,
I\c+Knp Kc+Knp
rje Q — oceasi cuna B Kl

K, — xecTKocTh cuabbona B kI /mum;
Kyp — *ECTKOCTb TPYKUHBL B KI'/mM;
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p — HelCTBYyIONIEe NaBJAeHHEe B Kkl fem?,
Fopgy — s dextuBras naomane CUIb(OHA B M2,

Tax Kak onpenensTs KeCTKOCTD CUIbOHA [OBOJBLHO TPYIHO
H3-3a HEOOXOAUMOCTH HAXOMUTbL 3HAUEHUe HEKOTODPLIX Ko3dbduuuen-
TOB, TO STy OMEPAlMIO HHOLLA NPOM3BOAAT HOAGOPOM IO ONBITHBLIM
TabJIMLAM, UMEIOIUMCS HA IPOM3BOACTBE U COCTAB/IECHHBIM HA OCHO-
BaHMU 3KCHEePUMeHTANbHBIX JAHHBIX.

Metonom noabopa, anpumep, MOJBL3YIOTCS 1P COOPKE CHJIb-
(poHa-aHepoMAa, KOTODLIH Bcerma paboraer ¢ BHYTPEeHHEH MpyKu-
woil. Tlpu wusrorosrenun CHIbDOHOB-AHEPOUNOB 'NOCAE NANKH HX
C apMaTypoil U NPYKMHON U3 BHYTPeHHEH MOJOCTH CUIb(OHOB OTKa-
yHBAETCA BO3AYX. Onepauys npoBoguTes Tak ke, Kak npyu H3rOTOB-
JIEHUH aHepOUIHOH KopoBKy,

Coennnenve cunbdora c apMaTypoil Tafkoi#l TBepABIMH IpU-
NOAMHE TIPUMEHACTCS OueHb peako. [las martepuasnos, KoTopbie mpu-
00peTaloT yIpyrue CBOACTBA B pe3y/ibTaTe Hak/iena (J180; 1 X 18H9T
W Ip.), TaKad nafika Booule HegOMyCTHMA, TaK KAK p npouecce ee
POUCXO/IUT HArpeB 0 TemnepaTypu 740—830° C, npu xoropoli Ha-
KJIEN MOJHOCTBIO YA ANSIeTCH.

Bonee xauecTBeHnBIM coenuHenvenm cuib(oHa ¢ apMatypoit cie-
AyeT CHHTATb MIOBHG-KOHTAKTHYIO CBapky. KoHTakTHas 3JACKTPO-
©Bapka MO3BOMAET NOJNYUUTL JELIEBLIH, MPOUYHBIH, BAKYYMHONIOTHEI
i1oB, 0614 1A101NI BCeMU MOMOKUTENbHBIMU CBOHCTBAMY MaTepuaJa
cunbdona. IMonyuernbiil TakuM 06pasoM OB CTOEK K NeHACTBHIo
TEMIEPATYPLI M arpeCCUBHBIX Cpef. st CBAPKU CH/IbHOHOB MUPOKO
OPUMEHSIeTCsT KOPOTKOUMIYJIbCHAS CBAPKA.

IlAsi monyyenuss NpoOUYHONIOTHOrO MIBA CBAPHDLIE TOUKH JOJIZKHbI
CPEKPHIBATL APYr Apyra. TpeGyeMblil miar ToueK 3amaeTcs YHCIOM
UMIy/IbCOB CBAPOYHOTO TOKA HA ONMH CAHTUMETP [BA U CKOPOCTDIO
ffopauy ceapuBaeMbix geraseit. OGLUHO CKOPOCTDL CBAPKH BLIOMpAIOT
0,15—0,5 m/mun. Ha ravectno CBApHOT0 COefUHEHUS OUeHb BJIHSET
yCune CxRatTHsa neranedl. [ns cuabPoHOB ¢ TOMIHHON CTeHKH 0,15—
0,2 mm ono 35—40 I, a np# toamune 0,25—0,3 um cusa cxrartusg —
50—60 1.

3a COCTOAHHEM KOHTAKTHOM 10BEPXHOCTH pPOJIMKA CJeayer BHUMA-
T&JIbHO C/eAUTb U TePUOIMYECKH 3audinaTh ee MeJKO3epHUCTOH
Haxnaynoil wmxypkoit. [lpu 3HaunTEIBbHDLIX nedopManvax  poJHka
$opmy BoccranaBaupaior Ha TOKAPHOM CTaHKe. DTOT BUJ CBAPKU
AACT HaUTyUIIMe Pe3y/IbTATHI PH CBAPKE OHOMMEeHHbIX MaTepuanos.

Hapsiny ¢ xonTakTHoit CBAPKOH B MPOMBILIIEHHOCTH LIMPOKO NIPH-
MEeHsleTCsl  571eKTPOAYroBasi cBapka BOAb(hPAMOBBIM 3JIEKTPOLOM
B samuTHO#l cpefe uHepTHOTO rasa. dTa CBapka 00/7afaer psaaoM
HpenMymiecTs:

1) moB noury nosHoCTbIO 3amKIEH OT OKpyxKamwliero arMmocdep-
Horo Bosmyxa, uto Npeaynpexpaer OKUCAeHue H ApyThe BpegHbe
Peaxiy;

2) Her Heo6GXoRMMOCTH NPUMEHATH CHelHaJbHbie TNJAaBIHecs
SJeKTpoyp, SJIEKTPOJHDIE MOKPHITUS, DAIOCHE;
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3) pbicoKas TemJIoBas MOHUIHOCTb AYTH, obecrneunpampuias 00/b-
@IyIo CKOPOCTb M POU3BOJUTENBHOCTD CBAPKH;

4) mpoOCTOTA TEXHUKH CBAPKH;

5) BO3MOXKHOCTb MEXaHU3alUMK NPOIecca;

6) BO3MOXKHOCTb CBAPKHM TOHKOCTEHHBIX perajnel;

7) Xopouuil BHEWIHMA BUJ WIBa M BbiCOKHE MeXaHH4eCKUE CBO#-
£TBA CBADHBIX COCJHHEHMI;

1 2 3 4
—l
. /
@
By

Puc. 4.15. Cxema yCTauoBKd NJIst 3JKTPOAYTOBOLl
cBapKy B 3alMTHOR Cpele WHepPTHOro rasa:

/—tpanchopMaTop; 2—HHAYKTHBHOE CONpOTABJEHHe; 3—OCLH-
AAATOP; 4—rOpesKa; 5—pAcXOAOMEep; 6—peocTar; 7—rasoBbill
pPeAYKTOP

8) pasHooGpasyue MeTaJI0B U CIJIaBOB, KOTOPbIE MOTYT ObITb CBa-
DeHbl 3THM CIOcOGOM, @ TaKzKe BO3MOMHOCTb COCNMHEHHS cBapKo#
PasHOPOAHBIX METAJIJIOB,

Yeranoska (puc. 4.15) cocTout u3 UCTOYHMKA NUTAHHS 1, nHAYK-
TUBHOTO CONPOTUBJEHHS 2 H OCLUJAATOPA J, KOTOPLIH 2T BbICOKOC
panpskedue (nopsaka 3000 8) ¢ uactoToit 250 Key u TeM CaAMBIM
o6neruaer BoaOyKmeHue ayrd. BammacTubiit peocTaT 6 ycTpaHser
WIM CHUKAET COCTABJIONLYIO NMOCTOAHHOIO TOKA /Il YMEHbIIEHHS]
CHJIbI CBADOYHOro TOKA. B yCTaHOBKY BXOASAT TaKkKe CHEUUANbHAS
ropenka 4, paccuuTaHdas Ha TokK g0 150 a, rasoBHil peaykKTop 7,
pacxojoMmep 5 nJisi raza u Ga/IOH C rasoM.

[Ipu Takoil cBapKe Ayra roput MeXay BOJbOPaMOBHIM 3/EKTPO-
J0M M HeTasbio. JIJas MOJydeHHs] KOJIbLEBOTO IIBa NP CBapke CuJb-
dbona ¢ apMaTypofl TOPENKH 3aKDEIUISAIOT HeOIBUKHO, d CBApUBAL:
MBI} y3es1 Bpamaercst. ITUM cnOCOGOM MOXKHO CBAPUBATE CleIHAD:
Bbie MeMGpaHHbie KOPOOKH.
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[Tocne crapku (coenunerusi) cunbdona ¢ apmatypo# ero (ysen)
NpOBEPAIOT Ha TePMeTHYHOCTb IPU U3OHITOUHOM HABJCHUH WJh
OJTHMM H3 CIIOCOGOB, PacCMOTPEHHBIX B pasjese cOopKU MeMEpaAHHBIX
KOpoOOK. ['onHble y31bl mOmBepraior crabunusanuu, cnocob u pe-
XXKUMBl KOTODO# 3ABHCAT OT YCJIOBHIL IKCIIyaTauuu CuAbMOHHOrO
y3/a, Marepuasna cUIbGOHa H KOHCTPYKTHBHBIX OCOBEHHOCTEf yaJaa.

§ 4.4. TATIOBON TEXHOJIOTUYECKUI MAPOLECC CEOPKH ¥Y3JIOB
C TPYBYATOM NPY)XHHOM

TpyGuatas npyxuna moxer GHTbL CoefuHEHA C apMaTypoit nafi-
KO!t MATKMMH TNIDUMOSIMY WJH CBAPKON B 3aBUCHMOCTH OT MaTepHasna
TpyOUaTOH TIPYXKUHBI M apMaTypbl. IIpy»uHbl, W3rOTOBJNEHHBIE H3
JATYHH, dochopucToit unn Gepusanesoi OpOH3bI, COCAMHAIT C ap-
MaTypoil maiKo#t MArKHMH NPHIOSIMU; NPYXUHBI U3 HepKaseloneh
cranu — cpapkoil. Ha puc. 4.16 nokasan o6wmii suy Tpybuaroh
UPYKUHBI C apMaTypOH.

B ofumem cryuae c6opka yana TPpy6UaTOl NMPYKUHBI NAfKOH cO-
CTOUT U3 CJAEAVIOLIMX ONepanui:

1. Onpenenenne ynpyrocru IPYKUHEL

2. ToaroToBKa NpYKHHB ¥ feTaseil y3nia K 06syKHBAHHUIO.

3. O6uy:kuBanve neraseit apMaTypLl ¥ CaMo#l NpPYKHHBI.

4. Tlafika TpyGuaToO#i MPYKMHBI ¢ KOJO0IOUKOM OCHOBAaHUSI HAH
WITYIEPOM. -

5. ITajika HakoHeuHHKa TpyGuatoit HPYXKUHBL

6. KoHTpOsIb repMeTHYHOCTH NastHOTrO yasna.

7. Crabunusanys.

ITepen c6opkoit mpyxunus ¢ apMaTypo#l ee NpoBepsIOT HA YIPY-
rocts (puc. 4.17).

Tpyxuny / ogHUM KOHLOM cTapsT Ha NpusMy 2, a gpyrum —
B cK00y J, cBsi3aHHyI0 ¢ unankaTopoM 4. Ilpu onyckanuu cronuxa 5
I'Py3 Oyner BHCeTh Ha Npyxuue. Bemuuyuna nedopManul NpYKUHDI
USMEDAETCH MHAMKATOPOM M OHA XapaKkTepuayer ee YIIPYTOCTh.
Ilpyxuna cuutaetcs rommof, ecan ee nedopManus HaxojHTCH B
Ipenenax gonycka.

Heranu apmMatypu npysmuus NOABEPTaioT JYKEHUIO OJOBSIHUCTO-
CBHHI[OBBIMM TIPUMOSIMU NASIBHUKOM HJIH OKyHAaHHEM B pAacCMJaB-
JeRHBIA npunoil. [Ipu 3ToM MOXKHO NPUMEHSTb CUJIbHOLEHACTBYIOMUE
KHC/IOTHBE dutiochi (XMOPHCTHIH AMMOHH, XJIOPUCTHH LUMHK U Apy-
THe) ¢ mocaenyomed NPOMBIBKON AeTafefl B XOJ0IHON o ropsiuen
IpoTounoit Bose u mpocymusanneM. KoHmb IPYKHHBL 06y KUBAIOT
MASTLHUKOM, NPUMEHSIT IPU 3TOM  GeCKUCHOTHDI aoc tuna K3
WM 11acTo06pasHble aKTUBUPOBAHHbIE burocs!.

Honyckaercs sgextponuTuueckoe NOKpbITHE feTajefl apMaTypbr
B caMoli mpyxuHBI 0JIOBOM, uTO MCKTIOYAer HEOOXOMUMOCTL 06J1Y-
XKUBaHus.

Tpy6uaryio IPYXKHHY CO ITYUEPOM MU KOJOLOUKOH OCHOBAHUSH
NS0T 3eKTponaASNbHUKOM B CHeNMatbHOM  NMPHCNOCOGJEHHH,
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MCKIIOUAIONIEM [1ePeKOC MPYKHMHBL 10 OTHOUICHUIO K LITYLEPY. Pabo-
yas uacTh MasJbHMKA LOMKHA MMETh (HOpPMY, obeciieunBannlylo
y106CTBO NAakKKH H napmexaunit nporpes geraseit, Ilocse nafku
MecTo HASHOTO WIBA HeOoOXOAMMO MPOMBITH /S yAATEHHA 0CTaTKOB

¢moca. [Taiika 10/1KHA GbITh POBHOM, 6€3 HAMJIBIBOB, TPELLHH, B3AY-
TUl U My3BIPEH.
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Puc.  4.16.  TpyGuatasn Puc. 4.17. ¥YcTauoBKa
UPYKHHA ¢ apMaTypoH: /18 TPOBEPKH IPYKIH

[—rpy6uaras npyxuHa; 2— Ha YNOpyrocrh

wrylep; J—HaKkoneuHuk

B cepuiiHOM M MaccOBOM IDOM3BONCTBE 3Ty OMEPALMIO caenyet
NPOBOAMTL HA CrelHaIbHOM MOJTyaBTOMATE LIS KOHTAKTHOH naiKil
cuctempr umkencpa C. B. Marmoumma (puc. 4. 18). DaerTponasib-
Hblfi alnapaT yCTaHABJIMBAIOT HA CTOJME € MOABEMIEHHLIM IOXL HUM
TpancopmMaropoM Ha 36 8, yTo HEOGXOAUMO [Js SJAEKTPONUTAHHUA
KOHTAKTHOTO y3,1a. KOHTAKTHBIl Y3C/I COCTOUT U3 HEMOABHIKHOTO npa-
soro GaurMaka ! ¥ MOJABUKHOTO JIeBOTO OauiMaka 2. Ha 6animaxax
KpenAT KOHTAKTHbBIE TIaCTHHBE 3. Jerand, npejHasHavyeHHble Il
nafiku (Tpy6uaras npyxuda u MITyLep), YCTAHABJAMBAIOT MEXIY
KOHTAKTHLIMM TJIACTHHAMH ¥ 3aXKUMAalOT NPYyKHHOH 4, uaTsKeHHE
KOTOpO¥ peryJ/jupyercs BLIIBHIKHOM BTyJKoH 5. KoHrakrsl pasiaBH-
FajoT pbiuaroM 4, KOTOpbilf COeIMHEH TPOCOM C nepanpio 7. ToK
BKJIIOUAIOT HAXHMOM HOTM Ha mepanb 8. Tlepep nafiko# K MeCTy
cras geTasefi KJIajeTcsl NPHUIOH B Buje MIACTUHBI HJIH KOJbLA.
JeTany ¢ NpUNoeM 3aKUMAlOT MEXIY KOHTaKTHLIMU NJAacTUHAMH.
[TpaBusnbHOE TOMNOMKEHHE nerajeft obecreunBaeT KOHCTPYKuus mJa-
CTHH KOHTAKTHOro yafia. Ilpy BKJIOUEHHH TOKA HAKHMOM Nepatn 8
9JeKTpUUecKas LeNb 3aMblKaeTcs AeTaslblo. [Tpu 3TOM AeTajb HACPE-
paeTCs, MPUMOH MIaBUTCS ¥ pAcTeKaeTcs 1o UIBy. Haxouneunuk Tpyo-
yaToll MPYKUHBI NasioT B NpHCIOCOG/IeNMU  3/1eKTPONasIbHUKOM,
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pafoyast 4aCTb KOTOPOro NOJUKHA UMeTb dopMmy, yaoSuyo nis
nafky.

[TofHOCTBIO CMAAHHLIA y3eqa Tpy6uaToil NDPYXKUHBI NPOBEPSIOT MO
BHELIHEMY BHILY B COOTBETCTBUU C YEPTEIKOM U TeXHUYECKUMU YCJI0-
BUAMY, a 3aTeM KOHTDOJMPYIOT TepPMeTHYHOCTh y3saa. UYepes

Bode s
OXNEMEEHUR
—cg—

==

Cucmeme
XA W Derus

Puec. 4.18. CxeMa  yeranoski s
KOHTaKTHOH mafkil TpyBuatoit npy-
JKHHBI CO LITYLEPOM

IMTyuep B y3ea NOoKaloT BO3AYX IOJ LABJEHHEM, NpeBbnaioneM Ha
50% wmakcumasnbHoe pabouee HaBjeHHE, H BbijiepXKuUBa0T 10 muH,
Ilapienne KOHTPOIHPYIOT MaHOMETPOM. IloCTOSHCTBO naB/eHUA
CBUJETENBCTBYET O TePMETHUHOCTH CHCTEMB.

Ilns mosyyeHust CTaGUIbHBIX XaPaKTEPHCTHUK MPYKUH HX [OI-
BepraotT crabuAn3auyy, HarpyxKas IOCTOAHHLIM NABJCHHEM B Teue-
ne 6—8 «ac WK WUKJANUECKIIM HarpyKeHHeM.

Hapnenve u TeMlepaTypy npH crabUIN3auny yCTAHABAHBAIOT
HECKOJIbKO BOJBIUHMH, UeM MaKCHMaJdbHble paboue,

T'rasa V
CEOPKA OIIOP ABHALUMOGHHBIX IIPHBOPORB

§ 5. 1. KWACCH®UKALUA OIOP
W TEXHHYECKHE TPEBOBAHHA K HUM

Omnopel, npuMenseMple B aBHALOHHBIX NPUGOPAX, Pa3HOOBpasHbl
10 KoHCTpYKUMHE ¥ NpuRUMNY padoTn. Haubosee 4acTo uCmo/ib3yioT
OUOpEI ¢ TpeHUeM CKOJbXKEHHUS M C TPEHHEM KAUEHUs; pexke — ONOpbI
C TpeHueMm YMPYrocTH, ¢ KUAKOCTHLIM WM BO3AYIIHBIM TpeHUEM,
C MarHuTHBIM HJIM 3J€KTPOCTATHYECKHM MojBecoM. B rpymmy onop
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C TpeHHeM CKOJbXKEHHS BXOASIT ONODPH IUJIMHIPUUECKHE, Ha [[eHT-
pax, Ha wWuie, co chepudeckoil pabouell MOBEPXHOCTDLIO; K (ONOpaM
TpPeHUs KaueHUs] OTHOCSTCS LIaPUKONOAIIMIHUKOBBIE ONOPBI H OMOPHI
Ha npHuaMe. .

Texuuueckue Tpe6oBanug K onopam. Co6paHHble OMOPHl TOJXKIIbE
06ecrneYuBaTh TOUHOCTb, HALEKHOCTL U LOATOBEYHOCTb pabOThl NpH-
f0opa ¥ UMeTb MaJioe TpeHHe.

TounocTb onopel gos:KHA ofecrnedyuBaTh 3ajaHHOE HalpaBJieHHe
M TOJOXKeHHe ocU. BequuuHbl CMeleHuil, nepekocoB u 3a3GPOB He
JOJI’KHBl PEBOCXOIUTh AONYCKaeMbiX 3Ha4eHW.

Masioe TpeHue B Onopax — OJHO M3 BaKHeflIUX TpeGOBaHUM.
B npubopax nefiCTBYIOT HesHAUMTEJNbHbIE YCUJNS, ¥ ABUMKEHHE TO-
OBMXKHON CUCTeMBbI HAauMHAETCsS He Cpasdy IocAe Hayajaa aedCTBHS
YCHJIUS, a JHINb NOCJAE TOrO, KOrla OHO AOCTUTHET BeJMUUHbBI, 10CTa-
TOYHOHA AJIS1 MPEOLOJeHMsA TPEHUS B TOABYMXKHBIX UACTSX INPUOOpPAE,
B UaCTHOCTHU B onopax. Kpome Toro, B pesy/ibTare TpeHUs] BOZHUKAIOT
NOrpellHOCT B MOKA3AHUAX NIpUBOPOB.

HapexnocTs ouop osHauaer 6e30TKasHylo U TOUHYIO UX pabory
B YCJHOBHMAX HKCIJAyaTauuu (B YCJAOBUSAX TPACKY, BUOpaLUy, Pe3KUX
Kosje6aHUH TemllepaTyp, BJAAXKHOCTH U T. A.) B TeueHHe 3aJaHHON
IOJTOBEYHOCTU paBoThl OMOpPHI.

K HexoTOpBIM OHOpAaM NpPenbsBASIOTCS elle NONOJHUTENbHbIE,
TaK HAa3bIBaeMble CIlelUajbHbe TPeGOBaHINs, HANpUMeEp TrepMeTHY-
HOCTb, AHTUMATHUTHOCTb U [p.

Ha to4HOCTb, 70JrOBEYHOCTL U MOMEHTBHI TPEHUST B ONOpAX cylle-
CTBEHHO BJIMSAIOT TeXHOJOTUSI COOPKHU U peryaupoBku onop. Haauuue
6OMbIIMX OCEBLIX W PaIUAJbHBIX 3a30POB B ONOPax NpUOOPOB MO-
KeT NMPUBECTH K CMeIUeHUsIM Bpallaiolluxcs jgeTajel, K NoTepe Tod-
H#OCTH BpauleHuss W BubpauuaMm. Upeamepuoe ymeHblIeHHE 33a30pOB
M HATHT B ONMOPaxX NPUBOAUT K YBENHUEHUI0O MOMEHTA TPEHUS.

Texuonoruuecknii npouecc c60pKU ONOp B OCHOBHOM CBORUTCH
¥ MOHTAXY NOAMIMIMHUKOB U OCeH, peryJupOBaHUIO OCEeBHIX U pa-
AMaNbHBIX 3430pOB H 32aKPeNJeHW:0 NMOALIHMHEUKOB U oCell B Omop-
HBIX y3/Jax.

§ 5.2. CBOPKA ONOP C TPEHUEM CKOJIb)XEHUSA

O6ecneyende pauajJbHOTO M OCEBOTO 3a3opa B onopax. Ha
puc. 5.1 nmpuBeneHb HanGosNee TUNHUHbIE KOHCTPYKIMH [HIHHIDHU-
4EeCKHMX OMop C TPEHUEM CKOabXKeHHWsi, B npubopax, momyckaiomux
cpaBHUTeNbHO OGonbloMe paguanbubie 3asopbi  (nopsmxa 0,05 w
fonblie), nocnenHue obecreunBaoTCs Npu c6opke MeTOLOM MOJHOH
B3aHMO3aMeHSIeMOCTH.

IIpy HeoGXOAMMOCTH IONYUeHHs] MaJbiX DajdagbHBIX 3330pPOB
{nopanka 0,02-—0,01 mx) cOOTBeTCTBYIOIAA TOUHOCTb CONpANKEHU:
AOoCTUraercs Jdu6o nOATrOHKOH mand moj MMeioluecs OTBEPCTUS UITH
oTBepCTUll moj wandbl, a yYaule MeTOLOM CeJeKIUOHHO) COOpKH
¥3 oced W NMOALIMITHUKOB, MpPeABapHUTENbHO pACCOPTHPOBAHHBLIX HA
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rpynnsl. B kauecTse MOAUIMIHHKOB IMMPOKO HPHMEHSIOTCS KaMHH-
NOALIHIHHKN,

CopTHPYIOT NOAWMNHAKE HAa TPYNNb [0 AMAMETPY OTBEPCTHS
C TOMOUIbIO  Kanubpa, CBASAHHOTO C OTCYETHBIM YCTPOHCTBOM
(puc. 5.2). Jlaa onpejeleHHs AHAMETPA OTBEDCTHS MOLUIMIHHK Ha-
1eBAIOT Ha KOHYCHYIO MLJIy W IIEPEMENAIOT BMECTe ¢ Hefl 0 HATpPaB-
JIEHHIO K KOpIYyCYy 10 TeX NOp, MOKAa TOPLOBbLIE MIOCKOCTH MOJUIKTI-
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Puc. 5. 1. Tunosble koHeTpyKiHit nand H HOAWHNINKOB OHOp

C TPEHHCM CKOJIbKeHUs! (a—e) u CnocoGe PCryAHPOBKN B HHX
OCCBOTO 3asopa: mepeMemleHHeM HONIINNNKKA (); PCryJaHpoBOu-
HBIM BHHTOM (3, £); DACTOYKOM NOBEpXHOCTI DJATINKH (K)

HWKa u xopmyca He IPHAYT B CONPHKOCHOBCHWE. 3aTeM IO IIKaJje
VIpeessiorT jHaMeTp NOAUINNHUKA, YCTAHOBKA OCeH M MOMIIHITHH-
KOB OHOHMEHHHIX Pas3MepHEIX' TPYNN B V3ol OGCCIEUMBAET Tpebye-
MYI0 BeJIMUMHY pajnasbHOTO 3a30pa.

Ocenoit (1poposbubIi) 3a30p OCH B OIOpax YCTAaHABJAMBACTCH
OGBIYHG PerysInpoBKOH MOABHKHBIX HIH HEIOJBHAKHBIX KOMIEHCATO-
POB, MpepyCMOTPEHHBIX B KOHCTPYKUMH y3Jia onop. Oxun w3 mog-
HIHIHAKOB MOYKHO NIEPEMECTHTb B NOJIOIKEHIE, 06eCneunBalolee He-
O0XOmMMBIH OCeBok saszop. [lepemeuenne ocymecTsisieTcs mocpes-
CTBOM peryJHpOBOYHOTO BHHTA, B KOTOPHIf 3aKaTaH MOAIIHIHHK H/IH
KOHew kotoporo sBsseTcs ochbio (cm. puc. 3.1, 3, u); nepemere-
HHem HOAIIHNIHNKE, TOCAXKEHHOTO B OTBEPCTHE MO CKOJB3ALLEN IO-
Canke, ¢ MOCAEAYIOIMM €ro 3aKpeIIeHuem (cm. puc. 5.1, o) ; mepe-
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MelueHiteM TOMUIMIIHMKA Ha IIpecce, €C/d OH NOCa)KeH B MJIATHHKY
0 HemoABHKHOH IlOCaNKe.

OceBbie 3a30pbl MOKHO DEryJHpPOBaTh C HOMOINbIO HENOJBHK-
HBIX KOMIEHCATOPOB-IPOKAanoK. Takas DeryiupoBKa MOXKeT OBITh
npoxsBefeHa /s KaK/0ro MOJABHAKHOTO 3/J1eMEHTa (onHO® OCH) OT-
NeJqbHO WJH JJIs IeJ0H TPYNIbL MOABHAKHBIX 3JEMEHTOB (HampHuMep,
B PeIYKTOPAaxX YCTAHOBKOMH OHOTO IIaKeTa MPOKJAAOK MO IJIaTy H/IH
KPBIIKY PELyKTopa).

B OTAEJbHBIX Cayyasx TpeOyeMblil 0CeBofl 3a30p MOKHO ¢ GOJb-
woli TOYHOCTBIO MOJYYHTh METOLAMH CeJeKTHBHOH c6opku. Ocn
COPTHPYIOTCS HA CPVIIIE TO PACCTOSTHHUIO MEXKJY HX ONODHBIMH TOP-
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Puc. 5.2. KanuGp g CopTupPOBKN NOAULIIMIKOE N0 Tpyiam:

1—Kopnyc; 2—IuKasda, §—yKazareab; 4—rpoBepseMElll MOAUMITHHK; 5—KOHYCHAsi ULV

wamu. PaccTosiHue MeXAy TOPUAMH NAPHBIX NORIIMNHHKOB HJIH
QOANATHHKOB B COGPAHHOM yaje (IIpH OTCYTCTBMHM B HEM OCH) H3Me-
pAeTCH CIeNHaTbHBIMH NPHCIOCOOMCHHAMH.

Mocanka onpaB ¢ MOZWHNHHKAMH WM MOAMSTHHKAMH. B GoJb-
(WMHCTBE CJyYaeB ONPABBI CA’KAIOT B OTBEPCTHSI OCHOBAHMH, NJIATH-
HOK ¥ SKCIEHTPHUHHIX BTYJOK MO TpeccoBoii mocajke. Muorna mpe-
0yCMATPUBAIOT CKOJbL3AILYI0 [OCanKy C nocaenyollell 3aKaTKoi
Kpacs OTBEpCTHS [Js IPEIOXPAaHEHHs ONpaBhl OT BbiNAanaHHA.
Onpasbl J0/KHBI OBITh IIOCaXKEHB! IPOYHO, 6e3 NepeKkocoB M Mo
spexaenuft. [Tocagka MX NPOMSBOAMTCA TOJ JABJEHHEM Ha cCIIe-
nuagbHOM mpecce (puc. 5. 3) MaJjoro pasmepa.

[Tpecc ofecneyuBaer TOYHOC LEHTPHpOBaHHE (moButenem 2)
OTBEPCTHS NOJL ONPABY OTHOCHTENBHO MyaHCoHa 3. [laBieHue or Ma-
x0BUKa 9 Ha MmTOK 4 nepeaaercss HENOCPEACTBEHHO WJIH yepes OTTa-
pHPOBaHHYIO NpyAKUHY [0, moMerlaeMylo BHyTpU Kopryca. [Tpyxuna
[O3BOJISET KOHTPOJHPOBAThL NMPOUHOCTDb 3aIPECCOBKH OIPABBL. B nep-
BOHAUYAJBHBIT MOMEHT, KOTJa YCHJHE, DasBHBaeMOe CKHMaemoil
NpPYKHHOM, HE CTANO elle JOCTATOYHBIM /IS 3alPECCOBKH, LITOK 4
OCTaeTCsl HEMOABHZKHBIM, H KOHTPOJbHbIE DUCKH 7, HAHECEHHbie HA
IHJIHHIPE 8, COCTAB/IAIOMIEM C MaXOBHKOM 9 OIHO Lefloe, HepeMe-
IAIOTCS BMECTE C HHUM OTHOCHTEJIBHO yKasaress J, KecTKO yKpen-
JIEHHOTO Ha mToKe 4.

IIITOK MOMKeT ABMTaThCH TOJBKO IOCTymaTesabko. Kax TOJIbKO
[MOANIMITHAK HAUMHAET BXOAHTb B INIATHHKY, NpeKpallaeTcs cXKaTue
NpYKUHBL M [IepeMellleHde PHCOK OTHOCHT@IBHO yKa3aTesls. [Tepexoa
yKasaTessi 38 KOHTPOJNBHYI DHCKY CBHAETENbCTBYET O JIOCTAaTOUHOH
MPOYHOCTH NOCAAKH MNOAmMNHEKA, OTCyTCTBHE NEPeKoca MOKHO
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IPOBEPATDL CNEUHAIBHLIM KOHTPOMBHLIM IIPHCIIOCOGIEHHEM, YCTAHAD-
MUBAEMbLIM H4 naTuHKe. [Ipucnocobaenue uenTpUpYIOT HA NAIATHHEKE
TAaKHM 00pd30oM, UTOGLI HYJAL ero WIKaAbl U OCh OTBCPCTHS KaMHA-
MOAIIMITHIKA HAXOAMIHCh Ha OAHON JIMHMH. 3aTeM MO YTy KayaHis
HIJIbI, OJMH KOHEL KOTOpPOH BBO-
IOUTCS B OTBEpCTHE NOALIMITHUKA,
a Jpyrodl — mepeMemiaercss  OTHO-
CHUTENBbHO UIKAJB, CYAAT O HaJHYHH
nepekoca. Ilpu orcyrcrBuu mepe-
KOCa KOHEW HIVILI OTKJAOHSIETCH OT
Hy/as I0Kajabt B o0e CTOPOHB Ha
ONUH H TOT K€ YIod, 7%

Ha mnpecce npoussogures ro- -
caaka BTYJOK ¢ KaAMHAMH-TIOAILIHKI- &
HUKAMH, MeTaJJINTeCKHX TOLIIHNII-
HUKOB-BTYJIOK M NOANATHHKOB, Qco-
GEHHOCTb TOCAAKH MeTaMIHYECKHX
NOAIAITHUKOB 3aK/I0UaeTcsa B TOM,
YTO TNpH HX 3aIPECCOBKE YMCHbB-
nraeTcs BHYTPCHHHH auamerp o7-
BepcTas Bryaky. [Tostomy mocaaxy
BTYJIOK CJICYeT NPOU3BOAHTDL MyaH-
COHOM, HMEIOLIHM HalpaBJIsIOILYIO
LHJIMHAPIYECKYIO  YacTh, DPAaBHYIO
AuaMeTpy OTBEepPCTHUS, HJIH Ke [0C- .
JI€ 3aNPECCOBKH BTYIOK Kain6po- /~ N
BaTh (IPOLIMBATbL) OTBEPCTHSI Ha-
GOpoM Hrua, KHaMeTp KOTOpmx jona- Pue 5.3, Ipeeeur  as mocajky
KeH HaXO‘]lHTbCH B HpeﬂeJIaX NnoJs NOAIUHIIHHKOB I;HI}E;E;H.HTHI/IKOB B IlJa-
AOnyCcKa oTBepCrHs, ) L

3akperiennvie  (3anpeccopaH- {;;g;‘f”;’fy;;;?:::f“g’;;e;g‘,i’jgf";‘ixﬁ;
HbI€ HJIH 33BaJbUOBAHHLIE) KaMHH Tﬁ';{?{f‘*}g‘ﬁnppy”};;’;;;8’}‘,‘”;@;?&1;;“9;’“2}52
H BTYJKH IPOMBIBAIOT B YeThIpeX- DOJUIHIITHK,
XJIOPHCTOM yriepone, GeH3HHe, alle-
TOHE HWJIH coupre-peKTHOUKaTE H
NPOCYNINBAIOT Ha BO3AYyXe: MOCJe 3TOro KOHTPOJIHDYIOT C NOMOLLLIO
MHKpockona ¢ 30—50-KpaTHeiM YBGJIHUEHHEM OJIs1 BHISIBJIEHHS Tpe-
IHH, CKOJIOB M ApYrux nehekTos.

Korza B oxno OTBEPCTHE IIPOM3BOJMTCS IOCAAKa IOAIHNHHEKA
H IOANATHHKA, TO NOCAAKY MOKHO OCYLILECTBIATh OJHUM H3 CJAELYIO-
UMX cnocofos. Ecan mocsie mocanku NONIIHIHAKA W NOJNISITHUKA
fpenycMoTpena packepHOBKa Kpaep orBepctua (puc. 5.4) co cro-
POHBI moAnATHHKA, HEOGXOTHMO NOAINUITHHK H TNOANSITHHK CaKaThb
€ Tolt cTopoHwbr oTBeperHs, Kpas KOTOPOTO AOJKHBI OLITh 3aTeM
PackepHenst. [Tpu sTom PaCKepHOBKY HYKHO NPOBOJHTL TOJILKO Ha
CnenvanprOM NPUCIIOCOG/IEHHH, TOYHO LEHTPHPYS MOAIIATHUK OTHO-
CHTEeIbHO nyaHCOHA.

PH nocanke NOAMHUITHHKOB clrenyer OGPaLHaTb BHHMAaHHEe Ha Ha-
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npasJienne Gacku Ha oTBepcTuu kamus. ITpu paGore moamKMNHUKE
COBMECTHO ¢ MOAMATHUKOM ¢acka Ha KaMHe-NONUIMITHHKE LOJIKH&
GLITH CHAPYXHM, KaK 5T0 MOKazaHo Ha pHc. 5.1, e 3. Tlpu pabore
COMLMIHKKA 6e3 MOANSTHHKA HAa HAPYXHOM TOpIe KaMHS-TOMIIHII-
qUKa HE HOJIKHO OBITH dacku (cM. puc. 5.1, 8, 9%).

Korpa nocjenyomasl pacKepHOBKa He TMPERyCMOTPEHAa M TOJ-
WHHA [VIATHHKE 3HAUYHTEJNbHO GOJIbIIE CYMMapHOH BBICOTBE IOANSAT-
gMKa ¥ IOAUIIMIHKMKA (CM. pHC. 5.1,3), HYXHO MOALIMNHUK M NOA-
ISTHHK CaXaTb B OTBEPCTHE MJIATHHKH C Pa3HBIX CTOPOH, GO B NIpo-
THBHOM cJyyae He Gymer ofecrneueHa HEOGXOAHMAas NPOYHOCTb MO-
cagku. [Ipy >TOM NOANATHHK [OJKEH
GLITb YTONJICH B IIJIATHHKE BO3MOMKHO
ray6xe.

C6opka onop Ha uenrpax. [Tpu cOopxke
omop Ha uentpax (puc. 5.5), sABJIO-
[MXcs  PAsHOBHAHOCTHIO  KOHHMYECKHX
onop, HEOGXOAUMO OGECHEeUHTH TOYHOCTDH
LleHTPUPOBAHUsT OCH, TpebyeMyio Bemu-
YHHY OCEBOro ¥ pajHajJbHOrO 3a30pOB
B 0omopax OCH, NJIaBHOCTb H JErKOCTb
BpalleHdst OCH B TIPeNeaax IOJHOIG
060poTa M MNPOYHOCTH KOHTPOBKH IIO-
JBUKHBIX 1 eHTpoB. TOUYHOCTL LEHTPUPO-
BAHUSI B 3aBHUCHMOCTH OT KOHCTPYKIUH
Omopsl JOCTHTAeTCs PAasJIHYHBLIMH CIOCO-
Gamu. Tak, B KOHCTPYKI[UM, NOKa3aHHOR
ma puc. 5.5.8, mOAAepXKHBaeMas OCb
LEeHTPUPYETCH BpaleHHEeM BTYJKH, B KO-
TOPOK OCb UEHTPOBOH OMOPBI 3KCIEHT-
\_gukcatop: ?—wepw; d—maa. PHUHA  OTHOCHTENBHO HApPy)KHOrO Aua-

THEKA MeTpa. B KOHCTPYKUMH, IIOKa3saHHOH Ha

puc. 5.5,6, HEHTPHPOBAHHE JOCTHTAETCH

cBepJeHHeM OTBEPCTHIi oA ONOpHBe BUHTH B cOGpaHHOM Y3Je. Pa-

AMaJdbHBI H OCEBOH 3a30pbl OCH DEryJHPYIOT IpH 3TOM mepeMmerle-

HUEM OJHOTO MJH OGOMX MOAIIMIHHKOB HJIH OCEBHIX BHHTOB. OnHO-

LPEMEHHO C H3MCHEHHEM OCEBOr0 3a30pa H3MEHsETCs H paguabHbIH

(puc. 5.5,a). Iepex cGopkoit OMOPH CAEAYeT TILATEJIbHO TPOUH-

CTMTb M IIpOTepeTb, a NMOBEPXHOCTH HX OCMOTPETh uepes Jymy. Ha

paGouux MOBEPXHOCTAX HE MOMYCKAOTCs PHCKH, 3aGOHHBL, CJeibl
KOppO3HH H T. H.

[TonBusKHBIE L[EHTPH KOHTPSAT C [OMOLILbIO BHHTOB, KOHTPraeK HJH
HUTPOKJIES.

C6opka omop na KepHax (wmnnae). C6bopka omop Ha Kepiax,
KOICTPYKUHH KOTOPBIX HaHBl Ha pHC. .6,— THNOBAs JJIg MHOTHX
apu60opoB. OCHOBHLIMH TPEOOBAHHAMM TOUYHOCTH, MPENbSBICHHLIMH
K orepamuu cGOPKH ONOp Ha KepHaX, ABAAETCA ofecneueHue COOCHO-
CTH KEpHOB M 3ajaHHOM BeJIHUHHBL OceBOro sasopa. OTcyTcTBHe 33-
30pa BHI3LIBAET 3alICMJEHHE OCH, CMATHE KEPHOB M TPEIMHB! I10-

Puc. 5. 4. PackepBoBKa Kpaee
OTBEPCTHA:
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AYWKH TIPI JI3MCHEHHH TeMIlepaTyprl
yoJauHeHnd nerajnefl. CIumkom 60Mbio
HHIO IIOTDELIHOCTH BCJEACTBUHE TOTO, YTO OCh pacloJaraercs yxe
HE BEPTUKA/ILHO, a HAKMOHHO. [Ipu H3MeHeHHN ke HAKJIOHA oCH
(puc. 5.7) m3MeHsI0TCA MOKa3aHus npubopa. Bennunna oceBoro 3a-

g-— = s e
Ocs

Noduwuntun l
a) 7)

Puc. 5.5. Tunosoie KOHCTPYKIHKM OCH H NOAMNIHHKA ONOpBEl HA HEHTPax (a)
H cnocoBbl PerysnupoBKH B Hell 3a30pa: pPery/JHPOBOYHBIMU BHHTAMU (6); nepe-
’ MEIUEHHEM OCH LCHTPOBON 0HOPEL (8)

BCIEACTBHE HEONHHAKOBOTO
# 330D IPHUBOAMT K MOsIBJe-

80pa CYUIECTBEHHO BJIMSET H HA AOJITOBEUHOCTDL

B&JIMUHHY MOMEHTAa TDEHUST B onope.
ﬂOﬂyCTMMaﬂ BeJUYHHA OCEBOrO 3a3opa.

OCEBOT0 3a30pa CyLIECTBEHHO MCHsIeTCs Ipu

paboTul onopw, u Ha

Ionycrumas Bennuuna
H3MEHEHHH pauycoB

1%

1)
Ty
2

2) d)

Prc. 5.6, Tunoppe KOHCTPYKIHH KePHOB H MOANSTHHKOS OMOpHI Ha Kepuax (a—a)
W PeryinpoBKa 3asopa B Heil HEHTPOBLIMH BHHTaMH (8, 9)

KepHa y NOAMSATHUKA, UX MaTrepuasa, Beca NOABMMKHON YaCTU H Na-
Pamerpos BuGpauun. ITostomy mis Kamzgoro upubopa (uam AJs
TPYNOL onHOTHIHBIX IPUGOPOB) HEOBXOAHMO YCTaHABJAKMBATEL Onpe-
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NCJEHHYIO BETHUHHY OCEBOIO 3a30pa (MM JONMYyCK Ha HETo), KOTO-
pas OCTHTAeTCsl Pery/JHpOBaHHEM IpH COOpKe.

3asop peryJHpYIOT NepeMelnieHHeM LEeHTPOBHX BUHTOB, KOTOpbIe
3aTeM KOHTDSIT KOHTPradkaMu HJIH KOHTDOBBIMH (cTOTIOPHBIME)
BUHTaMH.

T u3MepeHHs] W peryJHpoBaHMsl OCEBOro 3a3opa IIPHMEHAIOT
pazHooOpasHsle ycTaHOBKH. B Ta-
KHX YCTAaHOBKax  MNOABHKHAS
YacThb H3MEPUTEJbHOTO  MeXa-

J\ J HM3Ma ONyCcKaeTcs B HUXKHEE IIO-
7 JIOKEHHe Tmoj nAeficTBHeM c00-
} CTBEHHOTO Beca WM HeGOoMbUIOTOo

ycuaus, — co3gaBaeMoro  che-
uuaJgbHofi npysxuHoéi. C  mo-
MOILBIO PLIYAKHOTO YCTPOHACTBA
WAM  9JeKTPOMATHHTA IOABHK-
Has 4acTh MOKET HOLHHMAaTbCA
KBEpPXy H MpHKHUMAThCI C He-
OOJBIIMM YCHJIHEM K BEDXHEMY
Piic. 5.7. Bumsiine oceBoro 3asopa X  NOANATHHUKY. HEpI/IOILI/IquKI/I no-
Ha MOJOXKEHAE OCH: BTOpsieMOe MNepEMELIeHHEe  I0-
[--NOANATHUKY; 2—KepH; Jd—cTpedKa llBH}KHOfX yacTu oT HUXKHEro
KpafHero TOJIOMKEHHs [0 BepXx-
HETO MOMKHO HabJJIORAaTh Yepe3 MHUKPOCKOI, IPOEKTHPOBATL HA 3KpaH
HJIH ONpeesIsaTh APYTHM, HEONTHUeCKHM crocobom [7].

§ 5.3. CBOPKA OIIOP C TPEHUEM KAYEHUS

MasorabapuTesle niapUKOMONIIMIIAUKH, PHMEHSIEMbE B COBpe-
MEHHBIX aBHALUMOHHBIX MpuUOOpax, 10 Ha3HAUEHHIO MOMKHO IOJpasje-
JAATh Ha J[Be OCHOBHBIE TPYMIbI: CKOPOCTHBIE H BBICOKOUYBCTBH-
TeqnbHBIE.

YenoBass paGoThl CKOPOCTHBIX IOMIIHITHHUKOB XapaKTEPH3yercs
napamerpoM dn, KOTOPHIH AJsT MHOTMX IIPHOOPOB M HX 3JEMEHTOB
cocrabaser 50 000—500 000 (d — anamerp nands Bajga B MM: 0 —
CKOPOCTb BpalileHnsl Baja B 00/Mum).

BbiCOKOUYBCTBHTEAbHbIE NOAMMUIHHKE AOJKHBI 00J1a1aTh Hau-
meHbmuM MmomeHnToM (0,06—0,2 [-cm) u HauGoubliiehr CTaGHIIb-
HOCThIO TPeHHs XaK 3a BpeMs paboTHl B pasHMX YCIOBHSX, Tak
W B mpenenax ob0poTa OLHOTO KOJbLia OTHOCHTENIbHO JAPYTOTO.

Texnosornueckuil npouecc cOOPKH 11a pHKONOAIIHITHUKOBHIX ONOD
COCTOUT W3 CJEeIyIOIIMX OCHOBHBIX TPyNI ollepauuil: a) mpoBepKa
wapHKOMONMIMIIHMKOB; 6) ofecneueHne Tpe6yeMON TOUHOCTH Mmoca-
IOK; B) HOBOJKA Pa3MepOB MOBEPXHOCTEH AeTasei, COmpsramniuxcsa
C WAPUKONOAWKNIHIKAMH, JsI NOJYUYeHHs] TpeOyeMO#d TOUHOCTH HO-
cafioK; I') peryJqupoBaHHEeM OCEBOW 3aTSXKH HJIH OCEBOro 3a3opa
5 IBYX COOpaHHBIX MIaDHKONOALIMITHHKOBHIX ONOpPaXx.,
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MEHDIIE! Pa3HUIbl AHAMETPATbHBIX X pasMepos; nust onop ¢ paswo-
BPaILAIOIIHMHCS TONHINTTHHKAMH ~— KOMMJIEKTOBKa DO UIMITHUKOB
¢ HAUMEHDUICH PASHHUUEN MX MOMEHTOB TPEHUA U T. &,

Hlapukononmunuuky POBEPSIOT [O TPeM rpynmam KayecTBeH-
HBIX NTapaMeTpoB;

1. ToutocTs reomerpuueckux PasMepoB HapyxHOrO 1 BHYTpDEHHe-
ro TOCAAOYHBIX JNHAMETPOB, OCEBOrO H PannanbHOro 3asopos, na-
pa/IeILHOCTH TOPLOB KOJIel, MOAMIMIHMKA U ux ePIeHIUK YIS p-
HOCTH K LMJTMHADUYECKHM NOBEPXHOCTSIM, pasHopasmepHocTH wapy-
KOB, MOHTaKHOH BBICOTHI 1 T. f1.

ITpoBepry Bemyr cpemcrbamu JMUHEHHBIX H3MEPEHHH COIJIacHO
IF'OCT 520—55* (cm. Tabauny).

MpoBepaemmii napamerp Cxema nposepku

Mapaaneapuoers TOpLOB Koaery

Mourawuas Bricora T nlapukomnon-
WANHLKa

Palmanbﬂoe Guenue apukonoxmun-

Huka y Topunosoe 6uenne BHY TpeHHero
Koaba
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~ Ipogomxenne

IposepaeMbldl mapamerp l CxeMa TIpOBEPKH

Papuaasnoe GueHue BIlyTPEHIIMX KO-
Jen, nNoAIMKHNHHKOB

PajguanoHoe 61eHne HapyXHBIX KoJel
TOXIOUOIIHKOB

2. KauecTBo pabouux NOBepXHOCTel Heraseil mopmunHEka (oT-
CYTCTBHe 3arpssHEHHH, MeXaHHueCKHX MOBPEKJEHHH, C/Iel0B napa-
uMH, KOppoguH, MuKporpeunH). [IpoBepsioT Bu3yaJbHO, OCMOTPOM
nertanefl ommnnHAKa TpH 3-, 10-KpaTHOM yBeJHUeHHH IOL MHKPO-
CKOIIOM.

3. KoMiIeKcHble 3KCIJIyaTalHOHHBE [OKasaTeld (MOMEHT Tpe-
fusl, BUGPALMH, OCEBasi KECTKOCTb, KHHEMATHYECCKH NDHBEJEHHBII!
KOHTAKTHBIA yroJ1) IPOBEPSIOT HA CHEnHaThHbIX YCTAHOBKAX.

KauecTBO 1mapHKONOALIMIIHHKOB N0 YKa3aHHLIM TpeM TIpynnaM
(lapaMeTpoB rapaHTHPYeT 3aBOA-H3TOTOBUTENDb B COOTBETCTBHH C eH-
craylouumu rocyaapersennbivu (TOCT) u orpacieBbiMu (OCT)
CTaHAApPTaMU, a TaK¥Ke TeXHHUECKHMH YCJIOBHAMH OTHCIbHBIX Npel-
npuATHR HAM HX oObeluHeduit. OpHAaKo OAHM H Te Ke IOM-
(HITHMKA MOTYT GBITh MCIOJb3OBAHBI JJs paGoThl B pasHHIX YCJO-
gHAX, B pasHHX [0 TouHocTH nmpubopax. [TosTomy A1 KOHKDETHBIX
yCJIOBME TNOMIIMIHHKH MOXKHO OTOMpaTh IO IpyNme Napamerpos,
Hau6oJee BaXKHBIX A AAHHOrO Npuopa, Uad KOMINIEKTOBATH Iisl
OIHOTO NIPHGOpa MO HAUMEHbIIEH pasHUIe 3HAYEHUH ITHX Napa-
METPOB,

Haubonce cnenubryHEbIM SBJAAETCS KOHTPOJL IIAPUKOMOAIINI-
HUKOB M0 KOMILICKCHBIM 3KCITYAaTALHOHHLIM XapaKTepHCTHKaM.

Ha aBuanpuGOpHBIX 3aBOfax HauboJee WIHPOKO pPaclpoctTpa-
HeHbl METOAbl M YCTAHOBKH JIJs IIPOBEpPKM MOMEHTA TpeHHsA-Tpora-
fAs WapUKONMOAIIMITHHKA H MOMEHTa ero TPeHusl Npu BriGere. [Tpu
npoBepKe MOMEHTa TPEHHS-TPOraHus Ha IpHGope M/ ¢ BoasgHBIM
maHoMerpoM (puc. 5.8) TOMMMIHHK IOMEIIAI0T HAPYAHBIM KOJL-
goM B pacTtouky crofiki /. Bo BHyTpeHHee KOJMbIO NOAMHIHHKA yCTa:
HaBJMBAIOT KOPOMBICAO 2 ¢ rpysamu 8 u uaweukoi 4. Ms comsia 5
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)

Ha valleuKy 4 nogaercs Bo3AyX MOA AaBJIeCHHEM p, KOTOPO€ NOKAa3hI-
BAET BOJAHON MaHOMerp 6. [laB/jeHne BO3AyXa p, YMHOXKEHHOe Ha
nJeyo / (paccTOsHHe OT LEHTPa Yalleuku 4 1o ocH NOJALIKMIHUKA),
CO3AAET HEKOTODDIH MOMEHT, CTPEMAIIMICT NPOBepHYThH BHyTpEHHee
KOJBbIO NOAWHIHAKA OTHOCHTENBHO HapyxHOTro. [laBienne Bo3ayxa

Puc. 5.8. Tpngop MJUIT mas nponepky MoMeiTa
TPEHUs TporaHus:

[—crofika; 2—kopombieno: 3—rpy3; 4--uawka; §—conao;
G—Bojsuofl MawomMeTp; 7—BenTilip

ocTenento ypeanunsaercs BenTIVIEM 7 10 Tex nop, Moka KOpo-
MHICIO 2 ¢ BHYTpenHuM KOMbIOM He Haqmer NMOEopauBatbhes, Mo-
MEHT Tpenus-Tporamus onpereasietcs mo RONAHOMY MAaHOMETpy 6,
WKana KoToporo Tapnpyercs Ha aHAMHTHYECKHX Becax B eIMHHIIAX
MOMeHTa Tpenns. 3a BEJTHIHHY MOMCHTA TPEHHS-TPOrAHHSA TOLIIHII-
HHKa mpumumaercs ero CpelHee 3HAUCHHUE, B3ATOE H3 JECATH 3aMe-

- POB npyn pasubix mauanbuuix B3aUMHBPIX MOJOXEHHSIX BHYTPEHHEro
H HapyXxHoro Kosel nmoamwHmHKKa,

)
§
/
|

]

PH TIpOBepKe MOMEHTa TPeHHs MO MeToay Bhifera (puc. 5.9, a)
Tonmmnuuk 5 HapyXXHbIM KOJbLOM yCTAHABIHBAIOT HA IIOJCTABKY 3
Yepes IPOMeX yTouHyio BTY.IKy 6. Ha BuyTpeHHee Kosbllo mOmMMR-
HUKa ycramasansaiot Maxopux / CO INTOPKO# 2, HMeloulelt npo3pays
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Puec. 5.9. Cxema npuopa AJs1 NPOBEDKH MOMEITA TPEHHS JBHIKEHH: MO Me-
ToLy BhIOera:

a—Mexanuyeckas 4acTo;
]—MaXOBHK; 2—1ITOpKa; 3—TONCTABKA; 4—rups; 5—TpoBepseMblft MOMITHIHUK; §—BTYJKA;
7—ocBerurenn; 8—dhoTo3NeMenT;
6—cxeMa SJEKTPOH3MepHTENLHOTO G6J0Ka;
1—dorosaement; 2, 8, [8—dJeKTPOHHAL JNaMna; 3—OoCBeTHTeNb; 4-—UITOpKa; 5, 11, 12—pene;
13—cexynnomep; I4, I15—co-

§—cuerunk; 7, 16, [7—xonrakr pede; 9, I0—KOHIEHCATODEL,
MPOTHUBJEHHST; 20—BEIKJKOYATENb; 2/—CHTHAJBHAS JaMmna
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Hble H 3aTEMHEHIHble CeKTOPbl. C moMOwbio rHpH 4 W HHTH Maxo-
UKy [ coobIaeTcsi KaKasi-To Hada  bHAS CKopocTb Bpamenus. [log
JHCTBHEM MOMEHTA TPEHHS] HCIBITYEMOro HOMMHIHHKA MAXOBHK [
BpAIllaCTCA 3aMENICHHO 710 MONHOTO OCTAHOBAa B TeUeHHe BpeMEHH
T cex, nenasi IpH 3TOM 17 06OPOTOB. Huddepennnanpnoe ypaBHeHHe
BpallaTeJIbHOIO JBHXKEHHs] MaXOBHKa [OJ AeHCTBHEM MOMEHTA Tpe-
Husl TONIIHITHUKA HMeeT BH]L

dm
= —-M 5.1
at v ( )
rae J — MOMEHT HHEPHHH MaxXOBHKA CO IITOPKON OTHOCHTEIbHO OCH
BpaueHus B [ - cm - cex?;
dw
dt
Ilocne nBoiinoro unrterpuposamus ypaenenns (5.1) u npeoGpa-
30BaHUi NoayduM GopMmyay ps OLIPENCJICHHsT MOMEHTa TpPeHHS
fIofMHNHNKa [35]

—— YIJIOBOe yCKOpeHHe TOpMOXKeHHS B 1/cek?.

dn/n
T2

TI€ N — UHCT0 060pOTOB MaxXoBHKa ¢ Hauaja HaG/IIOfeHns 10 1oJ-
HOTO 0CTaHOBA;
T — BpeMs BpaIaTeNbHOTO JBHKEHHS! MAaXOBHKA C Hayasa Ha-
610 IeHHS 10 TOJTHOTO OCTAHOBA B CeK.

s onpenenenns uucia o6opotos 1 u Bpemend T 1o mosHOro
OCTaHOBA MaXOBHKA CHIYXKAT 3MEKTPOHZMEPHTENbHBIH GJIOK yera-
HOBKH, BK/IIOYAIOIHI OCBETHTENb 7 H hoTO3geMEHT § (puc. 5.9,a).
Cxema Bcero SJICKTPOUSMEDPHTEJNDHOTO GJI0Ka YCTAHOBKH NMOKasaua
Ha puc. 5.9,6. dorosnemenr / Tuna CLIB-3 BkJIOYEH B Lemb ceTKH
SJICKTPOHHOI 1aMnbl 2. Bo Bpemsi mepeceuenus cseToBoro Jyda ocBe-
TUTEJIbHOH JaMIbl 3 3aTeMHEHHBIM CeKTOpPOM WTOPKH 4 B UenH GpoTo-
S/IEMEHTa NpeKpamiaeTcs TOK, YTO BLI3bIBAET yMeHbllleHHe HalpsiKe-
HHA Ha cerke amubl 2. B pesyibrarte 51010 yBeanunBaercs aHOHbIH
TOK Jlamnu 2 1 cpaGaTbiBaer pese 5, BRIIOYAIOMEE CYCTUHK obopo-
TOB 6. OHOBPEMEHHO CpeNHHI KOHTAKT 7 pene 5 moouepenno szaMnl-
XaeT KaToxl 3/1eKTpOHHOI 1AM C COOTBETCTBYIOIIUMH CETKAMH ATOH
Xe namnsl, [Tpu sTom KoHIeHcaTopst 9 u 10 moouepesHo 3apamalor-
C1 Lo moTeHnmasa KaToma, a aHOMHBIH TOK JaMinr & YyCHJINBaeTCs,
B pesynbrate uero cpaGarsipator pene /1 u 12. Kourakrn pese I/
¥ /2 saMbIKaoTcs Ha Bce BpeMsA HMIYJIbCHOH PaBOThl CXEMLI, T. e.

_ B Teuenne Bcero Bpemenn BDAIEHHA MaxoBHKa. DJIEKTpHUECKUTI
- CeRyHgomep /3, BRIIOUEHHDIH [IoC/yie0BaTEIbHO € KOHTAKTaMHU
- Pexre 17y 42, OyIeT OTCUHTBIBATDH BDpeMs BpAINEHHA MAaxoBHKa CO
- WTOpKo# 1 BHyTpenHUM KOMBLOM HCOBITYeMOTO HoMIHNHNKa. B mo-
L MEHT OcTaHOBKH MaxoBHKa CO INTOPKOH HUMIY/JIbCHAS PaboTa CXeMBL
- TIPeKpamaercs, uro BLBLIBaer paspsax oxHOro U3 KOHZEHCATOpoB 9
Wi /0 ga COOTBETCTIBYIOI e conportuBaeHuss /4 u [5, a caemosa-

' T®IbHO, 1 yMenbIIenHe oTeHunasa ONHON N3 ceTOK JaMunl 8. AHOZ-
- HEUE TOK amMnb B 06MOTKe onHoro us peje I/ u 12 npu 3T0M yMeHb-
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LIaeTcsi, 4T0 BLIBLIBACT PasMbIKaHHe KOHTAKTOB /6 u I7, u 37eKTpH-
YeCKHH cekyuAoMep I3 BLIKJIIOYAETCs.

AHOAHDIE UENH 3JCKTPOHHBIX JaMI MUTAIOTCH OT JAMIOBOTO Bbi-
npsMuTteasa I8, CUETUHK 4YHCIA OGOPOTOB — OT CEAEHOBOTO BBLITIPS-
mutens /9, a K CeKyHIOMepy MUTaHHe MNOJAaeT BLIKJAYaTedb 20 or
cetn nepeMennoro Toxka 120 6. Jlamna 2/ nokasbiBaer, 4to ycTaHOBKa
BKJIIOUEHA,

ITepen mpoBepKoll MapHKONOAIMIMIHHKA CUETUHK W CEKyHIOMeD
YCTaHaBJHBAIOT Ha HYJb,

YCTaHOBKa M03BO/IAET OTCUHTHIBATL BPEMs C TOYHOCTBIO 0,5 cex,
a yHueso 000poToB — ¢ TouHOCTbIO 10 0,1 060opoTa, UTo ofecneunBaeT
OlpeleeHne MOMeHTa TPEHHsi NOUIHIHHKOB C TOYHOCTBIO 1—1,59.

Ha onucannoil ycranoBke onpenessiercs MoMment TPEHHST OXHOTO
NOMIHNIHHKA NPH HEKOTOPOM B3AaHMHOM DaclOOKEHHH BHYTPEH-
HEro n HapyxHOro KoJael MOAIMIHUKE, 00ecleynBalomeM, Kak pa-
BHJIO, MaHUMEHDLLICE SHaUueHHe MoMeHTa Tpenus. Ognako B mpuGope
[NAPHKOMOAMMIHHKH YCTAHABINBAIOT C MOHTAXKHLIMH IepeKocaMi,
KOTOpLIE yBEIHUHBAIOT MOMEHT HX TPeHHs. B orTaeqbHbIX cayuasx
HeoOXOJHMO ONpPENeHTs, KaKHe MOHTAXKHbIe [ePeKOChl TOMYCTHMbL
AJIsi JaHHOTO THIA NOAIIMIHHUKA WIH KAaKOH H3 THIOB NOIIIHIHHKOB
MEHee UyBCTBHTE/EH K MOHTAKHBEIM IIePeKocaM. YKasaHHble BOIPOCH!
MOKHO DEUIHTh MPH MOMOIIH CHeUHaILHBIX NPHGOPOB *, M03BOJISIO-
LIHX ONPCAGTHTL H3MEHCHHE MOMEHTA TPeHuHs MNOAUIHIHHKOB MpH
3alaHHOM M3MEHEeHHH MOHTAXKHOTO MEPeKoCa HX KOJIell,

s Mporux npu6opos (HampuMep, rMPOCKONHYECKHX) Heo6Xo-
AHMO 3HAThL 3aBICHMOCTL H3MEHEHHs MOMEHTA TPeHHs B (BVHKIHH
OT yIia TMOBOPOTA BHYTPEHHETO KOJAbLA OTHOCHTENLHO HAPYIK-
Horo **, CyIlecTBYeT UeABl psig CHENHAIbHBIX NpuboOpoOB, IN03BO-
JAIOUAX rpapHIecKH DPerdcTPHPOBATL 3Ty 3aBHCHMOCTh, QIHAKO
OTA4Tb IMPEANOUTeHHE OAHOMY H3 HHUX [IDOMBIIJIEHHOCTD I[OKa
HEe MOMeT.

11 nanGonbiilero CHUMKEHHS MOMeEHTA TPEHHS B OMOpax y3jlé
IPHMEHSIIOT  CHEUNATbHbIC IaPHKONOAIHIHHKE C 1POMEXKYTOYHBIM
(TPETLHM) KOJIBLOM. ¥Y3es MOABENBAIOT HA Handax, spJsiomHxcs
BHYTPEIHIMH KOJAbIIAMH NOAIIKNHUKA, Bryrpernum maum npomcxy-
TOUHLIM KOIbLAM MOJUIMITHHKA COOOLLAeTCst BpALICHHE B MPOTHBO-
[IOJIOXHLIX  HANPABJACHHAX € MEPHOMIUCCKHM peBepCHPOBANLEM.
ITockonbky MOMEHT Tpenus B omopax HAMpAaBJCH NPOTHL BpauLa-
TCJILHOTO ABHKEHHS, TO Ha y3CJ, NOABEMIEHHDbI Ha IBYX TAKHX M0-
WHIHHKAX, [DeHCTBYeT DasHuma UX MOMEHTOR TPeHHS - IBHIKEHNS.
[st Toro 4ToGbl ACHCTBHE 3TOH PAaSHHILI CKA3HLIBAIOCH MeHblle H,
OCPENHssiCh, DaBHSAJNOCh HYJ/IIO, NPOMEXYTOUHBIM KOJAbIUAM COO0G-
afoT pesepcHpHOe BpalllaTenbHoe ABHxenue. Ho, mecMotpsa ua 3o,

*Cwm [36] u 3. @ Ypasaes, A M. ®agees, O6paboTka CJI0KHBIX He-
ranell npubopos, usn-Bo «MawmnrocTpoerne», 1966.

** O mpHpoJie 5TOl 3aBHCHMOCTH CM. CTATBIO KAHJ. TEXH. nayx E. M. Poauo-
HoBa B Tpynax MATH, Ne 33, O6oponrus, 1957.
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CAEAYET CTPEMUTBCA K TOMY, UTOGH aGCOMIOTHOE 3HAUCHHE DABHUIIL
MOMEHTOB TPEHHS NBYX NOIUIHIHUKOB GbLIO HAHMEHDBIIHM, T. €. He-
06XOHMO CKOMIJIEKTOBATL NJIs1 OLHOTO NPHGOpa nBa MOAIIMIHHKA
C HauMeHbIlell DasHHIUEH MOMEHTOB HX TPeHHs. YCTaHOBKA g npo-
BEPKH H KOMILIEKTOBKH TAKHX NOAIIHIHHKOB (pHc. 5.10) cOCTOHT H3
HJIEKTPOMEXAHHUECKOTO GJI0KA, YCHINTEN 9 M KaTOLHOTO BOJILT-
merpa. DJIEKTPOMEXAHHYECKHH GJ0K IpencTaBasieT coGOH MIUTY
¢ ABYyMA MPUSMaMH (HA CXeMe He [I0KA3aHHl), B KOTODBLIX yCTAHABJIH-

Puc. 5.10. YcraHoska mJst KOMANCKTOBKY ABYX lHapuKo-

NOALMOHIKOB ¢ BHYTPEHHHMH KOJBLAMH, BPALIAIOUIHMHCA

b OPOTHBONOJOKHBIC CTOPOHBI, MO HalMeHbIeH pa3HULE
MOMEHTa TPCHHS:

[—NONMIHTHUK; 2—/HCK; S3—3JIeKTpHUECKAaSl OpysKHHa: 4—syBuaToe
koaeco; 5—3ybuartan nepenaua; 6—doroaneMent: 7—0CBETHTEND);
§—uoabTOMMETD; 9—YCHIUTENb; [0—3JeKTPOABHIAT b

BalOT npeaBapHTEIbHO COOGpaHHBIE B 060fiMax npoBepsieMble M0/]-
mnnuuky /. Hangw (c LI4pHKaMIl B cellapaTopax) IpoBepsieMbIX
- IOIIMITHUKOB 3aKPemIsIoT Ha Ba/y NOJABHAKHOH CHCTEMBI 3JEKTPO-
Mexannueckoro faoka. Ha stom ke BaJly 3aKpenJeH MeCTHIICJ/IIOC-
HBI{ NOCTOSTHHBIA MarmuT SJEKTPUUECKOH NPYyXKHHB, 06MOTKA KOTO-
POH HenoiBHXHA OTHOCHTENIBHO MIHTHLI 0J10Ka, a TaKXKe IUCK ¢ 12 oT-
Bepcruamu. [MogBuzkHas cucTema HMeeT HeGOJbIIYI0 OCTAaTOUHYIO
- MasITHHKOBOCTB, KOTOPYIO MOKHO peryniupoBaTh 4eThpbMs pa-
< AHAJIbHO MepeMeuaoUIMHCT BHETAMH, B nporecce NpoBepKu MNpo-
MexyTounnie kKosbila HCIBITYEMBIX MOIUIHITHHKOB TOPUOBOH MydToH
" CoenuHenbl ¢ komecamy 4, KOTOPBLIM COO6IaeTcsl BPalleHHE OT 3JeK-
- Tponsuratens 10 tuna JTUJI-05 1epes mapy UHIMHAPHYECKHX KOJec,
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1apy KOHHUECKHX KOJIEC H 3yBuaryio mepenauy 9. B nepenaue & B 01~
Hoii (mampuMep, NpaBoH) Olope HMEETCH mapasuTHoe 3yGuaroe
KoJeco, [MPH BKJIIOUCHHH KOTOPOTo BpAMICHHAC IPOMeRyTOUHOIC
Koblla 3TOT0 (IIpaBoro) MONIHMHHKa Oyer B Ty e CTOPOHY, 410
§ y ApYroro MOJIIMNHHKA; NPH OTKIIOHEHNH apasUTHOTO KOJIeca
BHYTpEHHIE KOJbila IBYX MOAIUHIHHKOB 6yayT BpallaTbCs B IPOTH-
BOMOJIOKHDIE CTOPOHBL, Kpome TOro, 3/1eKTpHIeCKHM nepeKJIoUeHnEeM
MOJKHO H3MeHSITh HanpaB/ieHHe BPalleHHs Baja IBHrarTe/Is JIIL-05.

JLJs1sT ©3Mepenns MOMEeHTa TPEeHHs B Oopax CIyXHT $OTO3MEKTPH-
qecKHH MATUHK, COCTOSIIIHA H3 OCBETHTEJ 7 u doTo3/EMEHTA 6, Ko-
TopBII Mepen HaualoM H3MepeHHs OIHOCTLIO NnepeKphIT AHCKOM 2.
[Mpouecc H3MepeHHs MOMEHTa TDPEHHI HOJIIHOHUKOB CBOJHTCA
Kk crepylomemy. IlycTb mpoMeKyTOUHbIE KOMbIA ABYX OJIIIHITHAKOB
HMeIOT BpallleHNe B OJHY CTOPOHY. [lpu 3TOM CyMMa MOMEHTOB Tpe-
HHS TPOMEKYTOUHDIX KOJIEL OTHOCHTEILHO nand yB/JIeKaer MOJBHK-
HyIo CHCTeMy B CTODOHY BpAlIEHNs STHX KOJIEL. [1pu 5TOM OTBEpCTHE
nucKa 2 mpHOTKpLIBaeT (POTO3TEMEHT 6, TOK KOTOpOTO 4epes YCH/IH-
reqp 9 nonaercs B 0OMOTKY J€KTPONPYXKHHBL Korma MOMEHT 3JieK-
IpPOTPYXKHHBL YPABHOBECHT CyMMY MOMEHTOB ABYX MOJMIHIHHKOB,
npoBOpauMBaNie NOJBHAKHOM 1acT C JUCKOM 2 npekparutes. C Ka-
TOIHOTO BOJLTOMMETpa & CHHMAeTCs MajieHHe HanpsKeHis K, Ha
onpejleleHHOM CONPOTHBJIEHHH, NPOTapHPOBANHOE B I'.cm. Tlyers
[pH 3TOM HalpaBJIeHHe MOMEHTa MAATHHKOBOCTH I1OIBYKHOH Ua-
ctn M, cOBNafazo C HanpasJeHHeM CyMMbl MOMEHTOB IBYX nof-
QIMMHUKOB. Torma

My My M=K, (5.3)

[Ipu H3MeHeHHH HanpapBJeHHs BPALIEHHA Baja nsuratens JIMJ-05
A3MEHHTCS HAlpaBieHHe BPaIleNHs IPOMEXYTOUHBIX KOJEH noj-
ITHTHHKOB; [IPH 3TOM HalpaBjeHHe HX MOMEHTOB TpPEHHA TaKkKe H3-
MeHHTCS HA NpOTHBOMOJ0KHOe. [JokasanHe BOILTOMMETpA K, byner
COOTBETCTBOBATL PABEHCTBY

—_/V‘ll——sz{_‘/‘/[n:KQ' (5.4)
Boiuutas (5.4) us (5.3), HaixeM
M, +/\42:ﬁ%& , (5.5)

CHoBa NepeK;IouHM HalmpaBJeHHe BpalleHHus Baja ABHTATEJs HA
(epBoMauaibHOe H, BLIBEIS NapasHTHOE ay6uatoe KoJeco MpaBoi
mepefauH 5 H3 sallelVIeHHs, COOBLIUM MPOMEXYTOUHOMY KOJBIY
paBoro MOAMMIHHKA BpallleHHe, NPOTHBOIOJIOKHOE HANDaBJIEHHIO
OTHOCHTE/ILHOTO JeBoro Mojmmumnunka. Toraa nokasaHnue Ks BOJIBT-
oMMmeTpa GymneT cOOTBETCTBOBATL paBENCTBY

M, — M+ M, =K, (5.6}
MaMenHM Halpap/ieHHe BpalleHds Baja JBHraTe/Isd Ha OpPOTHBONO-
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noxuoe. Ilokasanue K, BOJILTOMMeTpA OyJer COoOTBETCTBOBATH
paBeHCTBY

—Mlﬂ“MQL\Mn:Kw (5.7)
Briyuras (5.10) usz (5.9), raxomum
M, — MQ:_K:*;_’Q . (5.8)

Puc. 5.11. ¥Yerauoska Anst onpeaesiesus: MoMeHTa Tpeuus

Cymmupys (5.5) u (5.8), Hafinem MOMCHT TPEHHS! JIEBOTO MMOJ-
WHITHIKS :

W= S et (5.9)
A 13 (5.5) u (5.9) — MOMEHT TPeHHS MPABOTrO MOAUIHITHIKA:
Myt =Ko g (5.10)

[lokasanus katognoro BosbTOMMeTpa NpPH AAHHBIX MOCTOSIHHEIX
SJIEKTpoCcXeMbl NPHGOPA MOKHO TAPHPOBATH C OMOUIBIO CHCTEMBI
M3Mepenuit B gBa 5Tana, IpHUEM BO BTOPOM 5Tane MasTHHKOBOCTD
NonBmxnoi yactn ycranosku (puc. 5.11) usMmensiercs na 3aJlaHHYIO
U1 u3BecTHyIO BeJTHUHHY.
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I[Tpy H3MeHeHHH MOMCHTOB TpPeHH:A NMOMIIMIHHKOB Ha YKa3aHHOk
VCTAHOBKE MOXKeT GBITb 06GHApYXKeHO, YTO IPH PABHLIX YIJIOBBIX I0-
JIO}KEHUsIX BHYTDEHHero KoJblla-nangsl MOAUIHIHHKA MOMEHT Tpe-
ung ero HernocTosineH, OxHoil U3 NPUYHH ITOTO HENOCTOSTHCTBA H3ME-
DEHHOr0 MOMEHTa TPEHHS ABJAAETCS NeHCTBHE «YBONAINHX» MOMEH-
TOB, 3aBHCSLIHX OT MAacCChl MOABHXXHOH CHCTEMBL 3J€KTPOMEXaHH-
yeckoro 6/10Ka NpHGOpa H HOTpelrHoCTH (opmut (0BaJbHOCTH,
OrpaHKH H T. JI.) NONEPeYHOro CeueHHsi GEroBoH NOPOXKKH BHYTPEH-
Hero KoJblla-Uandbl HOAMHTHHKA. UTOGH OTpPaHHUYNTH KEHCTBHE
5THX BpeNHbIX <«YBOAAIIHX» MOMEHTOB B coGpaHHOM npubope,
MOKHO * Npe/BapUTEJbHO ONPeNEIHTh BEJHUHHY H BHI MOTPEIIHOCTH
(opMbl GeroBoil MOPOKKH KoJabila-Uan@ul, 3aMeTHTb Hanpap/IeHHe
HaHGOJBIIEro ero pajHyca Ha MOAIIHIHHKE H OpH c6opke mpubopa
BHYTpEHHHEe KoJbla-nandel AByX [ONMIMIHUKOB Da3BOpavylBaTh
OTHOCHT@JIBbHO APYT APyra Tak, 4ToGbl HanpaB/IeHHe HauGOJbLICTO
pamyca omHoi nands COBHAIO C HANpaB/JIeHHeM HaHMEHDLLIEro pa-
nuyca apyrofi (oTMeTKH HaHOOJBHIHX PAaAHYCOB NONIEPEYHOro cede:
HUST GeroBoil JOPOKKH ABYX uand passepuytb Ha 90°, ecau morperu-
HOCTb QOPMHI B BHJIE OBaJbHOCTH, HaH Ha 60° ecmi NOrpeuIHOCTE
(GOpMBL B BHIE TPeXTPaHHOH OrpaHku).

JIisi  CKOPOCTHBIX ~pafHaJbHO-YNOPHBIX LIAPHKOMOJMIHITHHKOB
Ba’kHBHIM (AaKTOPOM SIBJISIETCS OCeBasi XKeCTKOCTb, KOTOPasg OleHH-
BaeTcs uyepes H3MepeHHe YIPYroro OCEBOTO IepeMelleHHs BHYTpeH-
Hero KoJblla OTHOCHTEIbHO HAPYKHOTO IOJ MEeHCTBHEM ONpeaeseH-
noro ycuaus. Takie CKOPOCTHBIE INapHKOMOMWHIHHKH COOHpAOT
BO MHOTHX CJyYasix 0[] HEKOTOPHIM YCH/JIHEM OCeBOIl 3aTsKKH, KOTO-
poe cospaercA YIPyrHMH AedopMalusMH MOJUIHIHHKOB H Aerasel:-
d1aHUeB WM Kpblmek nputopa. IIpu HsHoce merasieil MOIIMIHAKOB
B mporiecce HX NpHPaGOTKH yKasaHHbie ynpyrue aepopManiyu MOryr
yMeHbIIHTbCA. EcsH oceBasi eCTKOCTL MOIMIHIHUKOB OYIeT HeOxH-
HaKOBOH, TO MPH 3TOM CHCTeMa npubopa, CBs3aHHAsA C HAPYKHBIMH
KOTbIAMH JIBYX MOAMIMIHHKOB, MOXET HMeTb HeOOJblINe OCeBbIE
NepeMelleHHsi OTHOCHTEIbHO ero CHCTEMBI, CBSi3aHHOH C BHYTpeH-
HHMH KOJbIIaMH. DTO MOKET BhI3BaTb, HallpHMeD B THPOMOTODE, HeE-
JONyCTHMOe CMelleHHe €ro IeHTPA TAKECTH BAOJb OCH BpalleHH:
poTopa ¢ NOsIBAEHHEM COOTBETCTBYIOLIEH CTATHYECKOl HeypaBHOBE-
NIEHHOCTH THPOY3/14 H yBeJHUEHHEM yXOHOB THPOCKOMMHUECKHX IIpH-
6OpOB; B TAXOreHepaToOpe 3TH B3aHMHbIE OCeBblE NTepeMelleHHs NByX
CHCTeM, CBSA3AHHBIX C BHYTPEHHHMH MJIH HapyXKHBIMH KOJbUAMH MOM-
WIHITHHKOB, MOTYT NPHBECTH K H3MeHEeHHIO ero XapaKTepHCTHKH 3a
cueT M3MEHeHHS B3aHMHOIO OCEBOTO pACIOJIOXKeHHs HaKeToB Mar-
HHTONPOBOJA ero poropa M crartopa u T. A. IlosToMy A/Id MHOTHX
0pHGOPOB HEOGXOAHMO KOMILIEKTOBATH INAPHKOMOIIIHIHHKH NG
gaHMeHbIIell pasHHue OCeBOH HX MKECTKOCTH, KOTOPAas OLEHHBAECTCH
Ha crelHaAbHHIX ycraHoBKax. [Ilom neficTBHeM HEKOTOPOIo Tpysé

#* A U Tworouuu, A. . Aprembes, E. T. Epomenxo, B. T. Bo-
Nonuues, ABropckoe cBujereqbcTBo 206946, BronnereHs «M3o6perenns, npo-
MHLIIeHHBE 06paslel, TOBapHble 3HaKu», 1968, Ne 1.
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(200—1000 &) ma 3Tux ycTaHOBKaxX ONpefessieTcsi YIPYroe ocenoe
mepeMelleHle BHYTPEHHEro Koablia OTHOCUTENbHO HAPYKHOIO C TOY-
goctbio 0,0005—0,002 mu. Bo MHOrEX cayuasix GoJbliyio TOYHOCTD
10 PaBHOXKECTKOCTH MOALINIHHKOB MOJKHO JOCTHIHYTbH NPH HX KOM-
(IEKTOBKE 10 HAHMEHbLIEl PA3HHIE APYTHX KOCBEHHDLIX MapaMeTDOB.

Hanpumep, 1/ CKOPOCTHBIX paJHA/LHO-YIOPHBIX 11apPHKOMOA-
HIMMTHUKOB OJHOH U3 HaHGoJee BaKHBLIX
XapaKTepPUCTHK SABJSeTCd  KOHTAKTHLIH
yron B (puc. 5.12). HMspecrHo, uto mo-
MEHT TpPEeHHS H, KaK cJAeJCTBHE, H3HOC,
0CeBOH yNpyru#l nporu6 f omgHoro KoJbila
OTHOCHTeJbHO APYroro H ADyTHe Xapak-
TEpHCTHKH TAaKOro MIApHKONOAMHNIHIKA
3aBHCAT OT €ro KoHTaKTHOro yria, Omnpe-
JAEJHTb 3TOT YroJ MOXKHO [0 TpHGOPY
(prc. 5. 13) no paspaGeraHHoll aBTopOM
MeronHke. Haubosee oueBHAHO BJHANHE
KOHTAKTHOTO yrja TONWHOHHKA Ha €ro
KHHeMaTHKY., KoHTakT mapukos ¢ BHYT-
peHHUM H HapyKHbIM KOJbIIAMH [pOHC-
XOJHT 110 JHAMETPaM

_ ¥
Do =Dy—d, -cosp,

Py,
q

Pue. 5.12. Cxema pan
ONpPEIENEHIIsT KOUTAKTHOTO

D, =D,-+d, -cost.
ot 0T % ‘ yIJia HIapIKONOANMIHIKA

Ecau BHYTpEHHEe KOJIbIlO Bpallaercsa Cco CKODOCTBIO g, & HAPYXK-
HOe KOJIbI[O HeNOABHKHO (ny;==0), T0 CKOPOCTb BpalUeHHs 1IapUKOB
BOKPYI CBOHX ocel MOXHO OIpeNeJIHThL BbIDAXKEHHEM

Dy Dy — dyy cosB

n,=n =N
i B Ay B dy ’

4 CKOpPOCTb BpallleHHsI cellapatopa ¢ HWapHKaMH DU OTCYTCTBHH
IDOCKAaAb3LIBAHH S MapukoB — BHIpaKeHHeM

n—n Dyy —n Dy—dy cos 3 (r 11)
¢ P Dy +Duc " 20 ’
B.K H.K <40
Che diy— juaMeTp MAapHKOB,
3aBHCHMOCTD KHHEMAaTHKH MOAMHIHHKA OT ero KOHTAKTHOIO yria

MOKer OBITH HCIIOJb30BAaHA AJI ero onpexenenHus. Pemass Bbipaxe-
Hue (5.11) oTHOCHTENBHO KOHTAKTHOTO yIia, HMeem

B=arccos Dy (1— an>‘ 5.12)

m Ny

Honyuennoe BbipakeHue N03BoIsET BHEPATh CXeMy IpHOODPA IS
‘OlipefeneHlss KuHEMATHYECKH PHBEIEHHOr0 3HAUEHHS KOHTAKTHOTO
Yr1a mapuxonogmunankos. CxeMa Takoro npubopa Ioxasaxa Ha
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prc. 5.13. TIpH BKJIOUEHHH 5JeKTPOABHraTens [ 4nCIO 0GopoToB
Basa /O W BHYTDEHHEro KOJIbIIA HCILITyeMOro IIapHKONOAMHIHHKA
namepsieTcs (OTOSJNEKTPHUECKHM LATYHKOM, COCTOSILHM U3 JTaMIOUKH
3 u ¢otomuona 15. Jlpa ummynbca ¢ doroanona 15 cooTBETCTBYIOT
OZHOMY 060pOTY BHYTPEHHEro KoJblla MOAIMHIHHKA. Yucno 060poTOB
cemaparopa ¢ IIADHKaMH HCOBITYeMOro INapHKOMOJUIMIHKKA H3Me-
psier (OTOSIEKTPHUECKHI] XATUMK, COCTOSILUHA U3 OCBeTHTEeJIbHON
apaMnodky 12 u porogyona /4. Tlpn npoxoxaeHUH KaXAOTO MapHKa

8§ 9 7£7 11
\ -
11 N 17
7
5 2 1
NG Y1 n AC
R 14 l
N TR N\ l_KZ
\ —]
LR
pd y2 n2 ne
J p .
i Ea
N ' By vd
2/ ‘ B %J\)——-g ‘—276
1— N L

Puc. 5.13. Cxema npubopa asst ONpeac/cHH KHHEMATHUCCKM NPHBELEHHOTO KGH-
TAKTHOTO YIJla LIaPHKONOAUIAIHIKOB:

|—37eKTPOABUTaTe L, 2—Kopmyc; J—aamna; 4—rpys: S--pwiuar; f—0Chb; 7-—KpOHIITeR N,
8—BTy/aK4; 9—noAWIUNHUK; [0—Ban; [[—Taiika;, [2—oCBeTHTe/Nb; [3—IUH3A; 14, 15—doronuon

Mexay aamnouxoit /2 u Qoroanonom [4 mocieAHull BhIAAET OLHH
UMNyJabC. Ecu HCMBITYeMbIA MapHKOMOAUINIIHHK UMEET 2 ITapHKOB,
T0 2 HMIYJBbCOB COOTBETCTBYIOT OLHOMY 06OpOTY cemaparopa C ma-
pHKAMH BOKDPYT OCH MOAINHITHHKA.

Umnyasenl ot (orognoia [5 dcpes ycuautenb Y2 H 31€KTPOH-
HLf mepexmodatens 112 nogaTcs Ha ABOMUHLIN UIeCTHPA3PsiAHDIH
cuertuk pa nogynposonnukax INC. Mmnyabcn ot doroanona /4 ue-
pes yCHJUTEJIb H JIEKTPOHHLIA MepekIouaTesab MOJaloTCs HA TPEX-
paspsIHLI cueTunk Ha Aekartpomax. ITocae BE/MOUEHHS KHOIKOH
K1 u pasrona ssexrpoasuratenst I skmouaercs cuerduk [1C oBopo-
top Bana 0. Tepsotil uMnyabe cueTunka IIC prmovacer uepes aex-
TpoHnblii mepekmotateab IT1 cuerunk JIC oGopotos cenaparopa.
[lepekmiouatens 12 MCIOIBL3YIOT Kak 3aiatudk ¥ B HEM 3apaHee
gaGupaloT Tpebyemoe umncao o6opoToB Basa [0, 1. e. HCKOTOPOE
HeJgoe M KpaTHoe oCHOBaHHIO 2 uncio ot 2'2 no 2!°. Hanpuwmep, ecian
Tpefyercs ompefenHTL uuclIo 060poTon cemapatopa 3a 4096 (2'%)
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o6oporos Bana /0 w1 BHYTPECHHEro KOJblla HCHHITYEMOrO MOMALINII-
HHK&, T0 B »JIeKTDOHHOM Nepekfiodaresne [I2 Habupaercs 4YHCIO
213=8192, 1. e. yIBOEHHOEe YHCIO OGOPOTOB BHYTPEHHETO KOJbLA.
[Tocnennuit umnynbe cuerynka ITC or HaGpaHHOro uHC/Ia HCIOJb-
3YIOT [1JIs1 BBIKJIIOUEHHSI OGOMX CUeTYHMKOB. JIeKaTPOHHLIH CUETUHK
JC nokasbiBaeT TPU MOCJAEIHHX Da3psAna (LeCATHUHBIX) uHcaa 06o-
pOTOB CellapaTopa, YMHOXEHHOI0 Ha YHC/I0 MIAPHKOB HCIBLITYEMOTO
nopuunuuka. Knonkoi K2 npoussomurcs c6poc noxasaunii cueTInka
nepes MOBTOPHOK NMpPOBEPKOH KHHEMAaTHYeCKH NPHBEIEHHOrO 3Haue-
HMS KOHTAKTHOIO YIJla WJIM [epel ero NpoBepKo# y aApyroro mHof-
UIMIHUKA.

IIpu onucannoii cxeme npu6opa cueTynk uEcaa 060POTOB BHYT-
PEHHETO KOJbLA HA 7y €0 000POTOB BBLILACT #Hly=2R; HMIyJAbCOB,
a CYETYHK uncaa o60pOTOB cemaparopa Ha n, 0GOPOTOB BHIAET
Me=2 " N HMIYJIbCOB.

[loncraB/isis U3 3THX COOTHOWIEHHH 3HAUEHHS Ay U Fg B (5.11) u
(5.12), monyuum

mCZnB'z_——DO_;{gOCOSB : (5.13)
B=arc cos 20 ( 1— ’im.cz ) (5.14)

Iaa pacnpocTpaHeHHoro mapukonogmuniika C1006096FE Ha
nz=4096 oGopora BHyTpeHHero Kosmbma npu $=16° noayuaercs
me=12815 u npu Ap=16"—m,=12707, 1. e. Ha AB=8° no.syyaercs
Am¢ = 108 umnynbcos.

OTH naHHble [OKasbIBAIOT, UTO Ha ONHCaHHOM npuGope
(puc. 5.14) MOXHO KOMIIEKTOBATH NIAPUKOMONIIMIHHKE 110 pas-
HHIle KHHEeMATHYECKH NPHBEJEeHHOTO KOHTAKTHOPO YIJIa C TOUHOCTDLIO
0,07° o 0,10°.

K BaXKHBIM 3KCIIyaTaUHOHHBIM NAPaMeTPaM CKOPOCTHLIX IHapH-
KOTONINHIIHHKOB OTHOCATCS] TaKXke BLI3bIBaeMbie HMH BHOpalMH, KO-
TOpble MOryT GbITH 0GYC/IOBACHBl PA3HOPAa3MEPHOCTHIO HIAPHKOB, NO-
CPemHoCTEIO  (POPMBI  MOMEPEUHOro CeYeHuss GeroBLIX JOPOKeK
BHyTPeHHero n HapyxHOro Kojel (0BajJbHOCTb, OrpaHka), Iorper-
HOCTBIO pacnosioxKeHHs 3TOTO NONEPEeYHOro CeYeHHsl OTHOCHTENBHO
MOHTAKHBIX TOPUOBLIX MOBEPXHOCTeH HAPYKHOrO WJIH BHYTpEHHEro
KOoslen (HenmapasiebHOCTD), NMOTPEIIHOCTbIO (OPMEl IIAPUKOB (OT-
KJIOHeHHe OT chepHUHOCTH) H T. A.

Cymectsyer nenmit psix NpUGOPOB A MPOBEPKH U OTGPAKOBKH
CKODOCTHBIX 1I1apPHKOMOALIHIIHAKOE 10 YPOBHIO BHO DAL, BbI3BAHHBIX
BHyTpenHumu ¢axtopamu. Kax npasmio, stu IPUGOPLI IPENCTABMS-
0T coGoil crcreMy, B KOTOPOHl BHYTPeHHee KOJbLO YCTaHABJAHBAIOT
Ha ynpyro nogsemennoi onope, ¢ KOTOPOH cBA34aH (HHAYKUUOHHBIH,
Ibe30aeKTpHUeCKHUil, eMKOCTHDBIN MK apyroro Braa) gatuuk. Hapyxe.
HOMY kombly ¢ mOMOMmBIO CrenHaTbHBIX yCcTpoHeTB coobulaeTcsl He-
KOTopas mauasbmast ckopocrb Bparenus. IIpu Hanuuuu «BHYTpeH-
HUX>» Bnﬁpaunﬁ LIaPHKONMOAUINIHHKA B YKAa3aHHBIX JaTuydKaxX BO3HH-
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puc. 5. 13. Tlpy BKIOUEHHH 3JEKTPOABHIATENS] 1 uncino o0OpOTOB
Baja /0 u BHYTpEHHEro KOJbLA HCHBLITYEeMOI'O MapHKOMONIIHIIHHKA
namepstercs HOTOSNEKTPHIECKHM AATUHKOM, COCTOALLNM H3 JAMIOUKH
3 u doromuopa /5. Jipa umnysbca ¢ Goroauoaa 15 cooTBETCTBYIOT
OfHOMY 060pOTY BHYTPEeHHEro KoJabla MOAMHIHIKA. Yucao o60poTOB
cemapartopa ¢ IAPHKAMH HCIBITYEMOrO LIAPHKONOMIMIHHKA H3ME-
psaer (GOTOIEKTPHYCCKHIT [ATIHK, COCTOSIUIMH H3 OCBETHTEIbHOH
gamnouky 12 u dporomguona 14. Ilpn npoXoKaeHHH KaxKA0ro apHKa

"2

8§ 9 10 1
N\ .
7 \ T \72
6 9
5 2 1
y1 1 AC
14
| k
]
y2 2 nc
15
Ca
By L

Puc. 5. 13, Cxcma npiGopa Ojsi onpcAaeneins KHITCMaTHUCCKK NPUBELEHHOTO KOH-
TAKTHOTO Yr/ia LIapUKOMOALIUIIHHKOB:

{—3JCKTpOABHraTCAL; J—KOpHyc: J—iaMna; 4—rpys; S—-pbluar; f~0ch; 7—XponmTedn;
8—BTYJNK4; 9—TNoAMUNHUK; [0—Baj; [/—raiika;, [2—oceeTurens; I3—nuiisa; 14, 15—doroauol

Mexay Jgamnoukoit [2 n GoroaHooM 14 nocaenuuil Bio{iaeT OJHH
MMITYJbC. EC/TH HCTIBITYEeMbIH H1aPHKONOJAUIMIIHHK HMERT Z ITapHKOB,
TO 2 MMIYJBCOB COOTBETCTBYIOT OJHOMY 06OpOTY celaparopa ¢ ma-
PHKAMH BOKPYT OCH [OALIHIIHHKA.

Umnyabenl oT ¢oronuona /5 ucpes ycuautenb Y2 H 31eKTPOH-
HBIH MepexmodaTels 12 MOAAOTCS Ha JBOHUHDLIA HICTHPA3PSIHbIA
cueruux na noaynposojtuxax IC. Munyanen ot dporonnona (4 ue-
pea yeHJANTCIb H 3JCKTPOHHLIN MepekIiouaTeIb M10aioTes na Tpex-
paspsiiHLI cueTuMk na JAexatpoHax. Ilocse BR/IIOUEHHS KHONKOH
K1 u pasrona anextpoasuratens / sxmouaercs cueruur I1C oBopo-
rop Basna 0. Tepsuil umnyabe cuerunka ITC Brmotnact ucpes sJek-
TpoHHBll mepekaouatens IT1 caerunx JIC 06opotoB cermaparopa.
[lepexsouarens I12 mcmonb3yloT Kak 3aiaT'HMK ¥ B HeM 3apaHee
gabupaioT Tpefyemoc uHcAo oGopoTos Basga /U, 1. ¢. Hekoropoe
mesoe ¥ KpaTHoe ocHoBanuio 2 uncio or 2'% no 2'°. Hanpumep, ecin
TpefyeTcs OMpeneaHTh gucdo oGopoTos cenapatopa 3a 4096 (2!%)
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o6oporop Basia /0 WM BHYTPEHHEro KOJbLA HCIEITYEMOI'O MOMIMII-
HHKa, TO B »JEeKTPOHHOM mepekjwuarene [12 naBupaercs uucsao
213=8192, 1. e. ynBoeHHOEe UMCJIO OGOPOTOB BHYTPEHHEro KOJbIA.
Mocaennuiit ummnysse cueryuka [1C or HaGpaHHOrO uMCAa HCMOJID-
SYIOT MJS BBIK/IIOYEHHS] OGOMX CUETUMKOB. JleKaTpPOHHEIH CUETYHK
IC noxasblBaeT TPu MOCIAERHUX Pa3psaa (mecATHYHBIX) yHCaa 060-
POTOB CenapaTopa, yMHOMKEHHOTO HAa YHCJIO WAPHKOB HCIBITYEMOTO
nopwunHuka. Knonkoit K2 npoussomutes c6poc noxasauuii cueTuuka
nepex MOBTOPHOH NPOBEPKOH KHHEMATHYECKH NPHBENEHHOro 3Haye-
QU5 KOHTAKTHOTO YIJ1a HJIM MePen ero MpoBepKoll y APYroro MoM-
MHITHHKA.

Ilpu omnucannofi cxeme mpu6opa cuerTdux uyucaa o6opoToB BHYT-
PEHHEro KoJblia Ha My ero 000POTOB BHIAACT Hipz=27; HMIYJAbLCOB,
a CUeTYHK yucia 0OOOPOTOB cemaparopa Ha He OGOPOTOB BhLAAET
Me=2* N, UMNYJIbCOB,

[loxcraBisia U3 3THX COOTHONIEHUH 3HAYeHUS Ny U e B (5.11) u
(5.12), monyuum

mc=nx,-z———D"_§g’0€°SB ; (5.13)
B—arc cos -2 {1—:1—'";—>. (5.14)
ur \ B*

Iast pacnpocrpaHenHoro mapuxononmunauka CI1006096E ua
n;=4096 ofopoTa BHyTpeHHero Kosbna mpH P=16° mosyuaercs
Me=12815 u npu AB=16°— m;=12707, . e. Ha Ap=8° noanyuaercsa
Am¢ = 108 umnyincos.

OTH jmaHHBle [OKA3BIBAIOT, YTO HA OMHMCAHHOM Mpubope
(puc. 5.14) MOXHO KOMIJIEKTOBATb INAPHKONOLWHIHUKH IO pas-
Hulle KMHeMAaTHYeCKH NPHBeJeHHOr0 KOHTAKTHOIO YIJa ¢ TOYHOCThIO
0,07° no 0,10°

K BamHBIM 3KcniyaTanuOHHBIM mapaMeTpaM CKOPOCTHBIX mapu-
KOMOALIHITHUKOB OTHOCSITCH TaK¥Ke BhI3bIBaeMble HMU BUGPALHH, KO-
TOpble MOTyT GbITh 006YCAOBJACHE PA3HOPA3MEPHOCTHIO MAPHKOB, 110~
CPEWIHOCTBIO  (POPMBI  IIONEPEYHOrO  CeueHHs] OErOBLIX AOPOMKEK
BHYTPEHHEro ¥ HaPYXKHOTO KoJjen (OBadbHOCTb, OrpaHKa), Iorpem-
HOCTBIO DACMOJIOXKEHHS 3TOTO MOIIEPeUHOro CedyeHHS OTHOCHTENbHO
MOHTAKHBIX TOPLOBEIX NOBEPXHOCTEH HAPYJKHOIO WJH BHYTPEHHEro
Koslen (HemapaJulelbHOCTh), MOTPEIIHOCTbI0 (DOPMBI IHAPUKOB (or-
KJIOHeHue OT CHepHyHOCTH) U T. 1.

Cymectsyer ueibiit psit NpuGOPOB A/ MPOBEPKH 0TGP aKOBKU
CKOPOCTHBIX HIAPUKONMOAUHIHUKOB 10 YPOBHIO BUGPaIHH, BhI3BAHHEIX
BHYTpeHHHUMH (akTopamu. Kak npaBuo, 314 npubopsl NpencraBis-
foT coGOoM cHCTeMy, B KOTOPOIl BHYTpeHHee KOJBIO YCTAHABJIHBAIOT
Ha ynpyro noiBelieHHOH omope, ¢ KOTOPOI CBSI3aH (MHAYKUHOHHBIH,
Nbe303/IeKTPUYECKH Y, eMKOCTHBIH HJIM APYTOro BHAA) gaTuuK. HapyX.
HOMY KOJLLY € HOMOINbIO CHENHAaJbHHIX YCTPOHCTB coobllaeTcsl He-
KOTOpasi HavajlbHag CKOpPOCTb BpawleHus. Ilpu wamuuuu «BHyTpeH-
HUX» BUOpaluil UIADUKONOAUINIIHUKA B YKA3aHHHIX NATIHKAX BO3HH-
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kaer DJIC, nponopuxoHaabHasg ypOBHIO 3THX puGpauuil ¢ COOTBET-
CTBylOIlEH 4aCTOTOH. B xoMmm/JeKT Takux MpHOOPOB BXOAHUT 3S/EKT-
poHHas amnaparypa, KoTopas MO3BOJALT U3 obuiero (CyMMapHOTo)
ypoBHsi BUOpaluit oTuALTPOBATL M OUCHITH ypoBeHs BHOpanui
hanbosee xapakrepublx uacror. [lo ofuiemy ypoBHIO BUGpanui
MOMHO PEIIHThL BOIPOC O FOAHOCTH HJIM HCTOLHOCTH NaHHOTO Hianil-
KOIOIINUTIHHKA K HCTOJB30BAHHIO €0 B COGHPAEMOM npuope, a no

Puc. 5.14. T1puGop AJast ONPEAECHHs KOHTAKTHOTO YI/a 1IapHKO-
TOMILIHIIHUKOB

J4HHBIM ypOBHs BUOpAUUH OMPE/Ie]CHHBIX HACTOT MOKHO OmIpeje-
JIMTh, KaKue NepBHUHbe [OTrPemBocTH feTajell MOLLIMITHHKA BhI3bI-
BAOT HAHGOJBUIYIO 4acTh O0WEro ypoBH:A €ro BuGpanuil uiM H3-3a
KAKHX [EPBUYHLIX TOTPEIHOCTeH MOALIHITHUK 6paKyoT Ho cymMap-
HOMY YpOBHIO BHOPAIHH.

O6Gecneuenne TpeGyeMoll TOUHOCTU MOCANOK. Tounocth HOCANOK
IAPUKOTONIMANHHKOB  OGIIero  [MPHMEHEHHA onpenendior 1o
FOCTy 3325—-55, mo KOTOpPOMY HOMYyCKH Ha mocajgKy Ha BaJ aua-
MeTpoM o 6 mm COCTABJISAIOT 0,01—0,018 mm, a B OTBEpPCTHS AHE-
merpoMm o 18 mm — 0.016--0,026 mm. OxHaKo Js1 MHOTHX npu6opos
TpebyeTca 3HAUHTENbHO Gouibiias TOUHOCTb MOCALKH, OCOGEHHO I
noxmunHEKoB kaaccons A u C. HauboJsee yacTo NpUMeHHMB! TOCaAKH
IBYX BHJIOB: NOJBUZHBIE T1J1 u Henoasuxusie HJI. Eciu B cobpan-
Hom mpuGope Bpaiiaercs BHyTpeHHee KOJBbLO, TO OHO HMeEET, Kak
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MPaBHJIO, HEMOABUKHYIO TOCAAKY, 4 HAPYKHOE KOJDbIO — MOIBHIK-
HyI0, 1 HaoGopor. Jlonmyck Ha HEMOLBHIKHYIO NMOCANKY OFpaHMIHBAET
narar B npegenax 0,002 sua; nomyck Ha MOABHIAKHYIO T0CAJKY Orpa-
HuyuBaer sasop B npenenax 0,004—0,008 mm. Ipu nocanke Hapy:x-
HOTO KO/bIA MADUKONONAMHIHUKA B OTBEPCTHS jerajell U3 LIBETHBIX
CH/NABOB HEMOABHXKHAS MOCafKa onpeleasieTcss 3aszopoM oT 0 0
0,004 mm, a monsuxkHast — 3asopom 0,006—0,010 mm. Takoe yReJaU-
UeHHE 3430pOB NPH MOCANKe MOJAMIMNHUKOB B OTBEPCTHS geTajell U3
UBETHBIX CIVIABOB BBOAAT HJASA TOTO, UYTOGLl NMOAMKNHNK He 3aK/JIHHH-
paj mpn paBote nmpuGOpPOB B yC/JOBHAX HH3KHX TeMmmepaTyp (50—
60)°C us-3a paznocTi Ko3GOUIIEHTOB JIUHEHHOTO PACUTHPCHHS KOP-
YCOB H3 [BETHHIX CHJIABOB U CTAJbHMX KOJer MOAIIUNHIKA,

ODKOHOMHUECKH HauBojee 1eNecOOBpPa3HBIM METOLOM, 06ecrety-
BAIOIIKM TaKYyiO BHICOKYIO CTelleHb TOUHOCTH MOCANO0K HOMUIHIIHKOB,
ABJAAeTCA ceqckTuBHas cO6opka. Ha puc. 5.15,a noxasana cxema
pacmosioKeHust mMoJlell oMyCKOB HA Pa3MepPhi OTBEpCTHS MOAIIUTANKA
H COTpAraeMoil ¢ HUM uandsl NPH HOMUHAJBHOM JUAMETpe COMpSi-
AEHHA O 3 MM, TAM Ke NMOKA3aHkl IPYINOBble AOMYCKHU AJs cesleK-
TUBHOI COOPKH ¢ 00eCHeyCHHEM TMOABUXKHON W HeMOIBHKHOI moca-
AOK mojaIMnHuKa Ha nandy. M3 cxemsl BUAHO, uTo mpH c6OpKe MO-
IIMITHHKOB ¢ nanamMu OXHOHMEHHLIX CeJeKTHBHHIX Ipynm ofecneyH-
Balorcs npu HenonBuxuod (HJ) nocanke natar %=0,002 un, a npu
nonsuzxuo#t (II11) nocanke — 3asop 0,004—0,008 mm. Uacro ua npu-
GopocTpouTe bHb 3280/ MOCTYNAIOT MOAKNHHKH, pACCEHBaHUe pas-
MEpOB MOCAJOUHBIX IIOBEPXHOCTeH KOTOPLIX HAXONATCH B Tpeje-
nax ;w13 mostst monycka. Pacemorpum cayuail, Korna Bee UMeEl0-
IHeCsT NONUIMIHUKH HaXOMATCs B TPeThell CeNIeKTUBHOH rpymnme (CMm.
puc. 5.15,6). Ecau pasmeps uand mpu 5ToM pachpeneseHhl paBHO-
MepHO B Mpefesax AONYCKa, TO M8 HOABHKHON H HelOXBHAKHOMN
mocanok 33,3% meraned-uand GyayT COMPATaThCA € HMEOMIITMHUCS
MofUNONUKaMU ¢ TpeGyeMoHd TOYHOCThIO, a pasmepn 66,5% mera-
Jed-uand npugercs JOBOAMTh, T. €. YMeHbaTh B CpemHeM Ha
0,003 4. Ecnn Bce uMeomuecs MOXMKIHUKK 1O Pa3MepaM OTBep-
CTHH OTHOCATCA K TMepBoil rpymme (cu. puc. 5.15,8), To neranu-uain-
¢u1 mepeo#t rpynns GyAyT COMPAraThCs ¢ MOAMMIHUKAMHE C TOUHO-
cTblo, TpeGyemofi maa ofoux BHAOB mocagok. Ho npu  3ToM
Letaju-uanul BTOPOH U Tperbell rpynn He OGYAYT HCHOIL30BAHD,
TAK KaK [Jig HUX HeT TpeOyeMbiX MOMIUHIHHKOB, TaKOe MOJIOKeHHe
4acTO MNPUBOAMT K YyBEJHYEHHIO HE3aBEPIIEHHOTO MPOH3BOLCTBA.
Uro6sl H36eKaTh 5TOrO, €T, CONPSATaIOMHUecst C 1aPHKOMONIIHII-
HUKAaMH, H3LOTOBJAIOT 110 HEM3MCHHBIM MO BEJAHYHIE, HO CABUTAE-
MBIM OTHOCHUTENBHO HOMHHA/JILHOTO pa3Mepa MOJSM AOMYCKOB; Be-
JHYHHA CIBHIA [OJS JONYCKa ONpEeNe/siercss B 3aBHCHMOCTH OT
(aKTHYECKHX PA3MEPOB MMEIOMMXCH B HAJIMUHH IIaDPUKOMOLINHTHU-
KOB W NpPHUHHUMAETCA TaKOH, uyTOOBl HauboJblIee YHCAO Jeradel-
nand cobupajoch ¢ UMEOUHMHCSH NOAMMIHUKAMH 0e3 NOBOAKH H
YTOOR OCTa/kHble ferTatqu-uandsl MOTJM GbITh AOBENEHbl NMOA Tpe-
Gvemerit pasmep. Ha puc. 5. 15, 2 mokaszano cABHHYTOe pPacHoJoiKeHHe
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10/1s1 ONMyCKa Ha pa3mepnl nandbl [Jsi CAyyaa, Korna BCe MOIIIHI-
HUKH HAXOMATCA BO BTOPOH CeJEeKTUBHOM rpynme. IIpakTuueckd rpymn-
IOBOH NOMYCK TPEThell CeeKTHBHON TPYINbI Herajel-nand nepeme-
uiaerTcst 6JuMKe K HOMHHAJNy Haf IOJeM IPYINOBOro AONycKa MepBoi
CeJeKTHBHON rpynnbl. OuenuHo, YTO UIA CJIyuasi, HOKA3aHHOTO Ha
puc. 5.15,8, Koria Bce NOMMIMIHUKH OTHOCSITCH K nepBod CeJIEKTHR-
HOH rpymre, c1efoBasno Obl A5 MOABHKHON MOCanKku Bajwl ofpaba-
TEIBATh MOL pasdmep (O 37000, a M HENOABHKHOHN MOCAaiKH — MOJ

pasmep ¢ 3130%. B stom cayuae 33% mnand coBupaioce 6b ¢

TOMIKUIHUKAMHU Oe3 TOBOAKH, a ocrajbible 67% nand MokHO GblIo
Obl NOBECTH MOJ HMEIOI(Hecs NMOMMUIHUKY. BBeleHHe CHBHTaeMbIX
WM «OJIyKAAIOMUX» TOMYCKOB HA pasMephl HeTajell, conpsraembie
C IApHKOMOAMHITHUKAMH, HECKOIbKO YCIOKHAET yNpaBienue U op-
TaHM3aUUIO [IPOUSBOLCTBA, HO CHOCOGCTBYET YMEHBINIEHHIO OBOLOU-
HBIX paboT (4aCTo PyYHHIX) M TOBHIUEHHIO KAYCCTBA COOPKH Y3JI0B
C IMAPHUKONONIIHITHHKOBBIMH OTOPAMH,

B nokymenrauuu Ha OTHesbHbie NPHGOPLI TOUHOCT MOCANKH 114~
PUKOTMONIIMAHUKOB yKa3hbiBAeTCS BEJHYHHA YCHJIHS HANpPeCCOBKH
BHYTPEHHHX KoJlen Ha nandy HJM yCHJIMEM 3ampeCCOBKH HAapYKHBIX
Kosen, B OTBepPCTHe COOTBETCTBYIOIIMX Aeraseft mpubopa. [JAas koH-
TPOJIst TOYHOCTH TMOCAMNOK N0 5THM HapaMerpaM CO3A4HH M B OTHe/b-
HBIX C/yyanax MPHMEHSIOTCS CIelHalbHble IPeCChl ¢ THHAMOMETPAMHU-
HHIMKATODAMH YCHJIUSl HANPECCOBKH HJH 3alMpecCoBKH KoJell
noawunHMKoB. OLHAKO CTaGUIBHOCTH XaPAKTePHUCTUK COMpSIAKEHHS
KoJsiel MOJUINNIHUKA C [eTalsaMu Npubopa Npu oBecledyeHHH TOCANOK
C OrpaHHYeHHBIM KoJefalueM 3HAYEeHHS 3430POB MAH HATArOB II0-
Jydaercs 00JbIAs, UeM NPy OrPAaHUYEHHH YCHJIMS HANPEeCCOBKU HJIU
3ampeccoBky Kojen. [Tostomy ykasaHHhle IpeccHl ¢ IMHAMOMETPAMH
Halo MpUMEHATb KaK JONOJHHTE/NbHbIE CPEACTBA KOHTPOJS MOCALKH,
NpefoTBpaIaoIye HelonycTuMbie nedopMauun jferaiell OpH HX
CONp XK eHHH.

JJ1st TOYHBIX MOCANOK MOANIMITHHKOB MO HATATAM HJHM 3a30paM
BaXHOe 3HaUeHHe MPHOGPETAIOT CPeNCTBA U3MEPEeHHs TOUHOCTH pas-
MepoB u (POPMbl HOBEPXHOCTEHl MOJUIMIHHKOB H MOBEPXHOCTEH CO-
MpsAraeMblx ¢ HUMH Jerajefl. Hapyxuble nnaMerpn! NOMMHIHNUKOB
W nang npoBepsiOT ONTUMETPAMH H DPHIUAYKHBIMH MHIHKATOPAMH CO
CHeNHaNbHbIME NPU3MATHUCCKHMH HOXKKAMH COBMECTHO C IPHCIO-
COG/IEHHAMU-TIOICTABKAMH, OGECTeuHBAOIHME IPABUJAbHYI0 B3aHM-
HYI0O OpHEHTALMIO U3MEPSIEMBIX JeTaslell U H3MEPUTENbHEIX TTPUGOPOB.
HMonmunuuky no HapyXKHOMY M BHYTPeHHEMY HHAMETPAM IPOREPSIOT
Takxe KOHUYECKHMH KaauOpamH, aHAJOTHUHBIMH MNPUBENEeHHBIM Ha
puc. 5. 16.

JLiist u3MepeHHs u COPTUPOBKHU jleTasell Ha TPYITb 1O pasMepam
COMPATAIIHXCA C MOAMHANHUKOM OTBEPCTUH NPUMEHSIIOT CIIENHAJb-
Hble KOHTpOJIBHBIE MPHUCNOCOOMEHUS WK npubophl. HauGosee yacrto
B CepHHHOM NPOHM3BONCTBE NMPHMEHSIOT MHEBMAaTHUECKHE CpeACTBA
3Mep eHus.
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Bce nommunuuKy nepef CO0OpPKoil TIaTeJbHO NPOMLIBAIOT, a4 3a-
Tem cMmaswiBaioT pabouedt cmaskofi. HauGosee npocThiM wmeTonoM
MPOMBIBKY WIAPHKONOMIIUIIHHKOB fABJAETCS IOC/AefoBaTeNbHas Mpo-
MBIBKA HX C MOMOIIbIO MUHIIETA B KOMTJIEKTE H3 JBYX HJH TPEX BaH-
HOouek ¢ GeH3HHOM,
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Pie. 5.16. Konuyeckne kaaubpbi AJdsi NPOBepKH MNOCaXOUYHBIX
pasMepon IIAPHKOMOMIIHIHHKOB

Ha puc. 5.17 mnoxkasaHo Gojlee COBEpIIEHHOE MNPUCHIOCOGIeHHE
IJIsT TIPOMBEIBKYM MOALIMIHUMKOB CTPycH GensuHa. DeHsHH Ha/iuBaiol
B 6ayok 8 Yepe3 OTBEPCTHE KPHIUKH 7, Ha KOTOPYIO TMOJNOKEH CJIOk
BaThl 6 s (uabTpanun Gexsuxa. [IpH NBUIKEHHH TOPIUHS 5 MO
neficTBHEM MPYKHHBI BBEPX BHYTPH LUJIHHAPA 9 00pa3yercs BaKyyM,
BCJIENCTBHE yero GeH3HH, mpolins uyepes duabtp [0, monnumaer sa-
HOpHH! mapuk I u NpOHHKAeT B moJocTh nuiunapa 9. Eemn Haxarb
maJblieM Ha TOJOBKY-KPHIIKY 3, MOpUIeHb ONYCKAeTCsl BHHU3, BHYTPH
uuauHApa 9 cosmaercs u3OHTOUHOE AaBjCHHe CeH3WHA, HHXKHee OT-
BepCTHe 3aNupaercs WapukoM [, a mapuk 2 OTKPHIBACT BepXHee
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OTBEPCTHE, Bejyllice B IOJOCTh MOPIIHA 5. DeHsun us mojsocra uu-
THHApa 9 yCcTpeMJAETCS BBEPX M C GOJBIION CKODOCTHIO BHITEKAET
HapyXy uepes BOCEMb KOCO IPOCBEpJIEHHBIX OTBEPCTHH KHAMETPOM
0,8—1,0 ;. Bocemb cTpyek OeH3uHa ¢ CHJOH yAApAOT IO MAPHKAM
H, MPOHHKAH MeXK[y CenaparopoM NOAIIMNHHKA W ero UIapHKaMHu,
MPUBOIAT MOC/e/HUe BO BpallcHHe, ONHOBPEMEHHO NMpoMbiBas Cema-

Piuic. 5.17. [lpucnocobiente [ TIPOMBIBKIL
NOAWUNHIKOB!

1, 2—wapuru; 3, 7—kKpuluiky; 4—dopcyHKa; S—nop-
weHb; 6, I0—puapTpel; 8-—6adoK; 9--UUIAHHID

parop, mapuxn, GeroBble AOPOXKKH BHYTPEHHEI'O H HAPY:KHOTO KO-
- ren. st TpoMBIBKH MOMIIHITHHK YCTAHABAMBAIOT Ha nangy dopcyH-
KM 4 M mpUKPBHIBAIOT KPHINKOH S, Hampas/sioumicil oTpaboTaHHbIH
GeHsuu uepes puanTp 6 B 690K 8.

[Tocsie mpoMBIBKY MOMMIMIHUKK CylaT — IIPOTHPAIOT KOBLeHCa-
TOpHOH 6yMaroil, MATKOl CTHpaHHON XJomiaToO0yMarKHOH O0513bI0;
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NPUMEHSIOT TaK¥e pacKaThiBaHHEe IIAapHKOB KOHIEHCATOPHOI Gy-
Maroil mo 6s13H, MOJ KOTOPYIO MOAJOKeHa NPoMoKaTeabHas Oymara.

Ilpu cmaske MOAIIMIHHKOB HEOGXOAMMO CTPOrO BhIJEPKHBATH
no3y cmasku. HanGosee mpocteiM crmoco0oM A03HPOBAHHS CMa3Ku
Apasgerca mojpada 3-—4 xameab ee co Ccrepxkis amamerpom 0,5—
1,0 mu. B mocaenHee BpeMs IJs NO3HPOBAHHSA CMAa3KH CTAJH IIPHMe-
HATH MeNHIUHCKHe MINPULB, KOTOpble MO IIKaJje Ha NPO3PauyHOM
KOpIyce MO3BOJISIIOT OTCUMTHIBATL OG'BEM BHIIABIMBAEMOH CMAa3KH.

IIpompiThie W CMAa3aHHble MOAIIMIHHKH MOHTHDYIOT C TOMOIILLIG
CHenuaJbHREIX NMHHIETOB; HOTPATHBATHCH PYKaMu A0 MNOAMIHNHUKOB
He paspeinaercs, TaK Kak NOTOBBIAG/AEHHE OT DYK MOXET IIPUBECTH K
HOSIBJIEHHIO KOPPO3UH HA MOBEPXHOCTAX JeTased NOAUIMIHHKA.

Jlns [oBoAKH pa3MepoB uand NON CONPSKEHHE C OTBepCTHEM
BHYTPEHHEro KOJbla LIapUKOMOALIMIHUKA HX 00pabaTelBaioT TBep-
NOCIJIaBHHIMH QMCKAMH Ha chenuajbHblx crankax tuma C-8A [32],
NpUMEHAEMBIX B 4aCOBOH MPOMBIIJICHHOCTH, HO 0OJbIero pasMepa.

Has moBomKu pasmMepoB OTBEPCTHH MO CONpszKeHHe ¢ Hapyx-
HOIl MOBEPXHOCTHIO HAPYXKHOTO KOJblla MAPUKOMOAIIHIHUKA TIpHMe-
HSIOT UyTyHHbIe TIPUTUPBI BMeCTe ¢ a0pasuBHON IacToH, mpucnocob-
neHuss ¢ HaGopoOM MHUKDPOPA3BePTOK, POJHKOBHE DPACKATHHKH, Kaau0-
POBOYHbIE IODHHI MM MAPHKH (AJ1g CKBO3HBIX OTBEPCTHI).

OceBble 3230pbl H HATATH B WIAPHKOMOAUMIHAKOBbIX ONMOPAX pe-
CyJaupylorcs Ju6o pesbOOBEIMH IeTassfiMH, JHOO NMPOKJafiKaMH Pas-
HOW TOJMIIMHBE MO (JaHUbl BTYJOK WM APYrHX AeTaJjed ysnaa. Ilpn
UCIIOJIb30BAHHH Pe3b0OBLIX MeTasjell HeT HEOOXOAMMOCTH IOBTOPHO
aepebupaTh y3Jahl, HO, C APYroll CTOPOHH, pe3bOOBLie JeTaJ/H 4acTo
fIBJAFIOTCST MPHUHHON MOHTaXKHBIX NePeKOCOB MOIIHMIHHKOB.

OceBble 3a30pHl 4 HATATH PeryJUPYIOTCH NPOK/JIALKaMHU, KaK mpa-
BUJIO, TIPH [BYX- M TPexKpaTHHX c6opKax W pasbopkax ysna, IoKa
He 6yner mofoGpana TpeGyemas TOJILKHA NaKeTa NPOKAaLOK. IJTO
MPUBOLUT HE TOJNbKO K MOBBILIEHHIO TPYN0EMKOCTH c6OopKH npubopa,
HO M K CHHMIKEHHIO ero KauyecTBa, TaK KaK NPH MHOTOKpaTHBIX cO60p-
Kax W YaCTHYHBIX pa3fopxax mnpubopa YXyAUWAIOTCA IOBEPXHOCTH
conpsizkenust merasnell. I1o3ToMy 1/si coBepuieHCTBOBAHUSA omepauuil
PEryJUpOBAHAS OCEBRIX 3430pOB NPH OXHOKpaTHOH c6opke mpubopa
foJ/ibilIoe 3HAUEHHE HMeeT BHeApeHHe npucnocobaeHuil, KOTOPHe Mo-
3BOJISIIOT 3apaHee onpeleJuTh HeOOXOIHMYIO TOJAIHHY DeryaupoBoy-
HBIX NPOKJaOK.

OTBeTCTBEHHLIMU fABASIOTCH TAKke ONepanui KOHTPOJS OCEBBLIX
3430pOB B omopax coOpaHHBIX NPUOOPOB. YUUTLIBASI TOHKOCTEHHOCTh
U CJIOXKHYIO KOH(UrypalHuio netaJjell IPHOOPOB, B NPHCIOCOCICHUAX
JOJKHO 0GeCneuuBaThCs CTPOro MOCTOSHHOE YCHJHME BLIGOPKH oce-
BRIX 3430pOB ONOP B [Be CTOpOoHBl. CxeMa npucrmocob/eHus 1A npo-
BePKHM OCEBOTO 3430Ppa B ONOpaX THPOY3Ja OTHOCHTEJIbHO KOPIYCa
npubopa nokasana Ha puc. 5. 18. Kopnyc npubopa ycranasausaercs
Ha MJIOCKOCTH ABYX KPOHIITeHHOB I MPUCIOCOOeHNs H NOMKUMA eTCHA
K HeMy IpuHKuMaMu. B massl paMKu THPOY3/1a BXOAUT KOHeIl phluara
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3. B Topen ocu pamMKu rupoysia ymmpaercs HoyKka UHAUKaTOpa 2.
Priuar 3 moxer KauaTbesi BOKpYT ocu 4. K phlyary 5 KeCTKO HpH-
KpenjeHa paMka 7 co IITaHroft 5, Ha KOTOPOY mepeMeliaeTcs: rpys 6
BecoM 150 e. Ilpu snesom monoxennn (I) rpysa 6 priyar 3 mepeme-
aet TUpoy3esl B KpaliHee JIeBOe IOJNOXKEHHE OTHOCHTENbHO HemoM-
BHAKHOTO Kopmyca. [lo unmukatopy memaiot mepBmiji orcuer. 3aTeM
rpy3 6 mepeMelyaercs B KpafiHee npaBoe mMOJOKEHHe (II). Ilpu sToM
THPOY3€Jl OTHOCHTE/bHO HEMOABHKHOIO KOpMyca TaK:Ke IepeMela-
eTcst B KpauHee npapoe nojoxkenue. [lo uaaukatopy nenaior Bropoi
orcuer, PasHulla 1BYX OTCUETOB IO HHAMKATOPY MpencTaBASeT CO-
GoH 0CeBOH 3a30p B OMOPAX rUPOy3Ja.

.

;[f ),
: [ \\/\\ - i

Pue, 5. 18. TlpucnocoGaenue A NpoBepKy 0CEBOTO 3a30pa B oNopax:

[~—KpOWITeHH; 2—UHIHKATOP; J~ pwiuar; 4—ocL; S—IuTaHra;, 6—Tpy3; 7--PaMKa

OTHOCHTENLHO TMPOKIAJ0K, HCHOAb3YEMbIX IJIsI PeryJdpoBaHus
OCeBBIX 3a30pOB M HATATOB B INAPHKONOALIMIHUKOBLIX ONOpax NpH-
GopoB, crejyer CKasaTh, UTo MPIIMEHCIE NPOKJAAAOK B BUJe NakeTa
H3 HeCKONLKUX I1aflh, moJAyuaeMbiX MITAMIIOBKON M3 JHCTOBOTO MaTe-
puana, xng tounmx npuGoposn Henornycrtumo. Hlaibnl M3 JUCTOBOTO
Martepuana HMEIOT HemapajaenbHOCTh TOPIOB, KOTOphie, He{jaro-
NPHATHO CKJA[BIBASICL, MOTYT TMPHBECTH K HEAONYCTHMO GOMBIUIHM
MOHTAXKHBIM epeKocaM UapUKOTOAMIMIHUKOBLIX onop. /s TouHbIX
IPUOOPOB MPUMEHSIOT TMPOKJAAKA B BHAE OAHOHA LIafiGbl, HEOOXOMH-
MYIO TOJNMIMHY KOTOPOH MOJY4aIoT 34 cyeT MIOCKOH mH(GOBKY C Bhl-
LepKuBauueM MapaJ/JieabHOCTH TOPLOB maldnl B mpejpesnax ROUy-
cxoB 0,001—0,002 mm.
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§ 5.4. CBOPKA YNIPYFHX Oonope

Yupyrue onopsr { (puc. 5.19) npumeHAIOT AAd AeraleH I/IOXSJIOOB
npuGopoB, paboune yriul MOBOPOTa KOTOPBIX HE IPEBHIIAIOT J —5°
Vipyrue omopul MMeIOT CTAOUJBHBI MOMEHT TPEHHS H OQHOBPEMEH-
HO MOTYT BBHIOJHATb (YHKIUIO H3MEPHTC/bHLIX NPOTHBOMAEGHCTBYIO-
IMHX TPYKHH.

C6opka omop € TPEHHEM YIPYTroCTH BKJAIOYAeT CJIeAyIOUmHe OCHOB-
Hple OMepalMu: KOMIJIEKTOBKY MJIACTHH, JIEHT HJAK NMPOBOJOKH IO
pasmepaM M (U3HKO-MEXAHWIECKHM XapaxTCPHCTHKAM; 3aKperie-

Puc. 5. 19, Ocrosunic BIZALL YUPYTHX O1Op:

A—TJIOCKAst NPYXKHNa; 6—nse IEPCKPEILUBAOUIHECA TIAOCKIIE APYIKIUHBI, 8—NPOBOJINKA-TOPCHOH

HHE ONHOTO KOHLA YNPYyroro ajeMeHTa Ha MOABHKHOM y3Je NpuOoO-
pa; 3aKpemJicHHe MOJBHMKHOH CHCTeMBl C MOMOINbIO APYLOTo KOHLA
YIPYroro s/jeMeHTa Ha HeNMOABHAKHOM OCHOBAHWH HJH KPOHINTEHHE;
peryJupoBaHHe HATSIKEHHS YNPYTHX 3JIEMEHTOB H CUMMETPHUHOCTH
XapaKTePHCTHKH YNPYrofl OMOpbl OTHOCHTEJNBHO HYJIEBOTO MOJOXKe-
HHS MOABUKHOH CHCTEMEI NPHOOpPA; KOHTPOJIbL UyBCTBHTENBHOCTH H
yraia noBopoTa MOABHIKHOH CHCTeMbl Ha YIpYTHX OMOpax NpH 3ajaH-
HOHM BesHyMHEe MOMCHTA. KOHUE ympyrux 3/1eMEHTOB OMOp 3aKpen-
JSIOT Ha TOABHKHOH CHCTEME M HellOABHYKHOM OCHOBAHHM 3aKHMOM
KOHLOB YIPYTUX 3JIEMEHTOB C MOMOIIbI0 pe3hOOBhIX COeRHHEHUH.

C6opka ynpyrux omnop, BHIDOJHSIOWUX (YHKIHA H3MEPHTEIbHBIX
OPOTHBOEHCTBYIOIUNX NPYXKHH, CONPOBOKAAETCH DEryJaHPOBAHHEM
XapaKTEPHCTHKH 3aBHCUMOCTH MOMEHTA OIOP OT yIjia MOBOPOTA MOJ-
BHKHOH CHCTeMH mpHOOpa. ITo peryJupoBadHe OCYIIeCTBAsSETCH
H3MeHeHHeM [IHHBI CBOOONHON YACTH YIPYroro 3JeMeHTa HJAH MOX-
GOpoM MO KeCTKOCTH COOTBETCTBYIOUIETO YNpPYroro 5/eMeHTa,
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Trasa VI
U3IFOTOBJEHHUE H CBEOPKA Y3JI0B C OBMOTKAMH

§ 6.1, KNACCUPUKALHUA Y370B
10 TEXHOJIOTHYECKOMY IPHU3HAKY
A NMPEABABAAEMBIE K HUM TPEBOBAHHUY

B cospemennbix npuéopax LIMPOKO IPHMEHSIOTCH pasnoobpas-
Hbie 10 KOHCTPYKIUH Y3Jibl ¢ OOMOTKaMH, MMeIoUiHe TOKONpOBOMsl-
iMe BHTKH NPOBOJIOKH (KaTyHmIKH TpaHCcPOpMaTopoB, apocceseil H
HHAYKIHOHHLIX AAaTUYMKOB; NOTEHIHOMETPDbI; OOMOTKH TOPOHIAJLHBLIX
TpaHCcHOPMATOPOB M MATHUTHBIX YCHJAHTCJER; SKODH, CTaTOpLl M
T. I.).
K o6moTKaM NpenbaB/AIOT KeCTKHe TpeGOBaHUs MO 3JeKTpUye-
CKAM XapaKTepHCTHKaM M pasmepaM. Hampumep, y HEKOTOpBHIX TH-
(10B IIOTEHIMOMETPOB OTKJOHEHHS [ara HaMOTKH OT HOMHHAJa N0J-
*HO ObiThb He Goabume 0,005 mm, a npeBbilileHHe pa3Mepa NpOBOAA
JA100060r0  BHTKA OTHOCHTEJIbHO JADYTHX HE JHOMKHO [PeBbLIlaTh
2—3 mk. Jlonyck Ha HeIHHEHHOCTh OMHYECKOTO COIPOTHBJAEHUS IIO-
treHipoMmetpos jpocturaer 0,5—1,0% wu gaxe 0,1—0,019.

Hekoroprie 06MOTKH HMEIOT CJIOXKHYIO KOHGUIYPALHIO U TPYAHBE

' B BLIIOJHEHHH; IIPH HAMOTKE Ha MaKeTbhi CTATOPOR H POTODPOB Heob-

XOJIHUMO NOJAYYHTbL ONpejeqeHHb Ko3DGUIHEHT SalOJNHEHHS Masa
v TpebyeMyr pack/aajiKy INPOBOJOKM IO Masam MakKera MarHHTONpO-
BOza.

Hnes rexnosoraueckoil K1acCHPUKANNN y3/I0B ¢ O6MOTKAMH Obl-
Jia BHABHHYTa H NOApOOHO pas3paboTaHa COBETCKUMH YUEeHLIMH
H. M. LserkoBuim, O, E. Esreenvim u B. I1. UymakoseiM. Ha 6ase
3TOH Kiaaccuukauumy paspabaTbiBaeTcsl CHENHaJH3HpOBaHHOe 000~
pyaoBanye fJsl BLIIOJHEHHST HAMOTOUHBIX paboT.

B coorserctBuu ¢ 3T0# KaAaccHURanHel Bce 06MOTKM B 3aBHCH-
MOCTH OT cnocoba HUaH 0COOCHHOCTEH YKJIAaJIKH BHTKA NPOBOAA MOXK-
HO pasgeauThb Ha TPH OCHOBHBIX Kiacca (puc. 6. 1):

1. OTkprITbIe (KaTyuieuHble).

2. KoabneBrle (TOpoHaaabybie).

3. ITasosule.

OTkpuitole karyweunsle 06MOTKA IOJydaioTCsl NMPH HaMaThiBa-
RYH NpPOBOJIOKH CHApy:XKU BpAallalOLerocsi BOKPYT CBOel OCH Kap-
Kaca (o6MOTKH TpaHchOpMAaTOpPOB, npocceneﬁ UHIYKIMOHHBIX HAT-
HUHKOB, «CTE€pXKHEBLIX» TOTEHIIHOMETPOB B T, JI.).

KO/Lbueebte uau ropoudasvrble 0OMOTKY TIOAYHAIOTCS TIpH HaMa-
THIBAHMM NpPOBOJOKH C BpAlleHHEM BOKPYT OCH Ce4eHHsl KapKaca,
UMeroinero GopMy KOJblia HAM NOJYKOJALLA; Npu 3ToM 606HHA HAR
WmyJsi, Ha KOTOPOH HAMOTaH MPOBOA-3aTOTOBKA, OMHCBHIBAET OKPYXK-
HOCTh BOKpyr ceuends Kapkaca, MPOXOJisl 4epe3 NMOBEPXHOCTb, Orpa-

* HAYEHHYI0 BHYTPEHHHM JHAMeTPOM KapKaca, H 3a ero HapyXKHOw
- IOBEPXHOCThIO (KOJMbLieBble MOTEHIHOMETPE], TOPOHAaJdbHble TPAHC-

(bopMaTOpr, MATHHTHBIE YCHJAUTENH U T. L) .
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Iazosbie 06MOTKH NOJAYUAlOTCH NIpH yKJAaJKe BHTKOB IPOBOJA B
1a3bl MaTHUTONPOBOAA POTOPA HJH CTATOPa MaJorabapHTHBIX 3JIeK-
TpoaBurartesiefl; nasoBbie HAMOTKH 4aCTO NPOM3BOAATCA MO CIOK-
HOll KHMHeMaTHKe, ofecliedyuBaiouiell packJaajkKy HpoBoja B Na3bl C
TpeGyeMbIM Liiarom M odopm/aeHnem TpeGyeMol KOHQUIypaLHH J0-
HOBOR YacTH.
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Cney. fackradri, A COpbooroi C BoiBodamu K wommen—
(Ougrnspmen uip) LACHITOKUL mopy wm 6e3 HuX
Puc. 6. 1. Knaccubukaunst o6MOTOK

O6MOTKH BCeX TpexX K/MacCOB MOXKHO NOAPasfeqHTb Ha pasHble
nojKaaccel M rpynnb. Tak, Ha puc. 6.2a, 8 NMOKa3aHL OTAEJbHbLIE
BHJBL Y3JIOB C OTKpLITOH 0OMOTKOH. BeckapkacHble 06OMOTKH, KOTO-
pBle, KaK NpaBHJIO, OTHOCATCA K OTKPBITHIM OOMOTKAM, HaMAaTLIBAIOT
B TEXHOJIOTHYECKUX ONpaBKaX M JJIsl IPHAAHHUS XKECTKOCTH IPOIH-
TBIBAIOT CHENHUATbHBLIMHE JaKaMH.

KoablLesble 06MOTKH, KaK W KaTyLICUHBIE, MOTYT ObLITL pasjec-
HBl Ha OJHOpPAAHbIE H MHOTODSAHLIE; B 3aBHCHMOCTH OT NPHUHAMMEK-
HOCTH JaHHOH KOHKDeTHOH OOMOTKH K OJHOMY M3 3THX BHJOB B TeX-
HOMOTHYECKOM NPOLECcCe ee NMOJYUEHHS MOXKHO TNPEIyCMOTDETh CO3-
naHve Mexpsapopofl usoasiuuu. OaHopsiiHble 0OMOTKH, B CBOW Ode-
pelb, MOXKHO NOAPA3AETUTL Ha IIOTHYIO OOMOTKY WM Ha OOMOTKY
¢ (HUKCUDOBAHHLIM LIATOM; NPHHAMJIEKHOCTL y3J0B ¢ OOMOTKO# K
ONHOMY M3 3THX NOJBHIOB NPEAOINpEneIseT ONTUMAMbHYI0 CTPYKTYPY
TEXHOJOTHYEeCKOTo NpOoIecca U BUA 0GOPYNOBAHHS IS €T0 BLINOJHE-
HHA.

TexHosornueckn HauGOJbLUIKE HHTEpeC MpeacTaBJAseT pasiene
HHe 0OMOTOK IO HA3HAUYEHHIO HA J{Be I pyNIbl:
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a) OOMOTKH HMHIYKTHBHOCTH, K KOTOPbIM OTHOCATCH BCe Y3Jbi
¢ O6MOTKAMH TPEeThero KJaIacca, U 4acTb y3JOB TE€pBOTO H BTOPOTQ
KJ1aCCOB;

Puc. 6.2. PasHOBUAHOCTH y3JI0B ¢ OTKPBITOH 0OMOTKOM:

Q—~NOTEeHUHOMETPbl TJIACTHHYATHIE, CTEPIKIEBbe H JAYroBble; O—IMOTEHLHO-
MeTpbl KOJAbleBhle; 6—KaTyllKH; & ¥ J-—CTaTopbl H POTOPH

6) OGMOTKH NOCTOSIHHBIX CONpPOTHBJACHHH H NPOBOJOYHBIX MOTEH-
UHOMeTpoB, K KOTOPHIM OTHOCHTCS 4YacCTb Y3JI0B ¢ OOMOTKamu Iep-
BOTO ¥ BTOPOIO KJAACCOB.
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[Tpu paspaGoTke TEXHOJIOTMYECKHX IpPOLECCOB COOPKH Y3J0B C
O0OMOTKaMH CJAEAYeT YUYHTHIBATh, YTO OOMOTKH HHAYKTHBHOCTH [0J-
XKHBl UMeTh MEHbUIHEe IIOTPEHIHOCTH B YHCJe BUTKOB, 4 0BOMOTKH I0-
CTOSIHHBIX M II€PEMEHHBIX COIPOTHBJIEHHI — MEHDbIIHE NOTPEHOCTI
B 3HAUYEHHMH CONPOTHBJEHHS H B 3aKOHe ero uamernenusi. Heo6xomumo
TAKXKe YUHTHIBATH HAJ€KHOCTL KOHTAKTHPOBAHHS NOJABHIKHOTO KOH-
TakTa ¢ 06MOTKOH [1epeMEHHOTO COIP OTHBJACHHSL.

§ 6.2, IPUMEHAEMBIE MATEPHAJIBI

OcHoBHEIE MaTepHadbl:

— NpPOBOAA;

— MaTepHaJfbl 111 U3TOTOBJEHNS KapKAaCOR;

— NPONUTOYHbIE U H3OJALHOHHLIE MaTepHaJIbl,

Mposopa. dns BHIMONHEHHsT OGMOTOK NPHMEHSIOTCS pas/HyHbe
IpOBO/A, KOTOPble MOXKHO pa3felHuTb Ha 1Be TPYIIbL:

1) menHble mpoBoga A5 M3TOTOBJIEHUsS! KATYMEK HHIYKIHOHHLIX
3MIEMEHTOB ¥ Na3oBBIX OOMOTOK, B 3aBHCHMOCTH OT IpPHMEHSEMOM
U30IALNN MeJHble I[IPOBOAA JAeNATCS Ha 5MajJHpOBaHHblE MeIHbIE
NpOBoAa HOpMaJbHONW mnpouHoctH Mapok [19J1 u [I3AJTY (I'OCT
2773—51%); BBEICOKONpPOUHblE 3SMaJUDPOBAHHBIE I[IpOBOZA MapoK
[I9B-1, TI9B-2, TIJIP-1 u I[I3JIP-2 (I'OCT 7262—54*): smamupo-
BaHHbLIe NPOBOJA C NONOJHHTENbHOH OOMOTKOI H3 XJIONYAaTOGYyMaK-
HOH NPSIXKH, KAIPOHOBOTO BOJIOKHA HJH HATypa/JbHOTO Miegka (Map-
gu [19JIBO, TI3JIMKO, IMEJIIO no I'OCTy 6324—52%);

2) mpoBOxa W3 MaTEpHANOB C BBICOKMM YIEMbHBIM CONPOTHBJE-
HHEM [1/151 U3TOTOBJIEHHS] IOCTOSHHLIX H NEepeMEHHDLIX MPOBOJOUHBIX
CONpPOTHBJIEHUH.

Manranuy, Kak NpaBU/IO, NPUMEHSIOT A/ H3TOTOBJEHHSI MOCTO-
FAHHBIX IIPOBOJIOYHBIX CONPOTHBJAEHHA. M3 KOHCTaHTaHa u HHXpoMa
U3rOTaBJAWBAIOT NEDEMEHHDIE CONPOTHBACHUS.

H7as 0co60 OTBETCTBEHHLIX MEPEMEHHLIX CONpPOTHUBJAEHHI — Io-
TEHLIHOMETPHUIECKUX NATYHNKOB NPHOOPOB — NPHUMEHSIOT NpOoBOJA i3
CITABOB Ha OCHOBe 6J1aropoaHbiX MCTAJIOB, 0GECNeUHBAIOLIHX TPC-
GyeMy10 aHTHKOPPO3HOHHYIO CTOMKOCTb KOHTAKTHOH IOPOMKKH IpO-
BOJIOUHOTO CONDOTHBJIEHHSI, MEHbIINe MepeXOAHble CONPOTHBAEHHUS
MEXIY NOABHKHLIM KOHTAKTOM M OOMOTKOH, HajeXHBbIH 3JEKTpie-
CKHH KOHTaKT MPH OTHOCHTEJbHO HEGOJbIINX KOHTAKTHBIX gaBJE-
uustx. M3 970fi Ipynmel MOXKHO OTMETHTL NPOBOJA M3 CIIABOB Ia-
TuHa—upuanit (mapku [IM10, TIM25), nmatusa — megp (Mapkn
[IM2, TIM8, TIM10, TI9M, [TAIMM), nanjgaguit — cepedpo (mMapku
[TAC40), som0t0 — HuKenb (Mapku [123J191) u T. 1.

Marepuannt kapkacos. OGMOTKH MepBOTO U BTOPOro Kaacca, Kak
NpaBUJIO, HaMaThIBAIOT HA KapKachl, KOHCTPYKTHBHbLIE pa3HOBHIHO-
CTH KOTOpBIX N0Ka3aHbl Ha puc, 6. 3.

Kapkacsl KaTynlek u HEOTBETCTBEHHBIX NOTEHIHOMETPOB H3TOTOB-
JSI0T M3 PasIUYHBIX NHJIEKTPHKOB — CIOHCTHIE NJ1aCTMAacChl (TeTH-
HaKC, TEKCTONUT), mnactMmacca Al-4, HeoslefiKOpUT, cHHOKcanb H

dapdop.
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Kapkacbl MOTEHIIHOMETPOB MOBLINIEHHONH TOYHOGTH H3TOTOBASIOT
U3 aMOMHHHEBLIX ciiaBoB AMr, AI1, J116, koTopbie m/s NOJAyUeHHs
H30/MAUIOHHON NJEHKH aHO,[II/Ipy}OT TounocTb H3TOTOBJEHHSI Kapka-
COB ollpefensiercss ponyckamy: ...0,01-+-0,05 na nomunanbHbe 3Ha-
yenuss B 0,3--3,0 mM TOMUMHBLI WA BBHICOTH MNACTHHYATHIX MOTEH-
unomerpos; 0,01--0,03 Ha naHaMeTpbl CTEPIKHEBBIX NOTEHIHOMETPOB
[IpH HOMHHAJbHOM HUX 3HaueHHH 2—10 .

lponuTounbie U U30JSILUOHHBIE MaTepuadbl. JJjsi nOBHILIEHUS
IKCIJIYaTallHOHHLIX CBOHCTB (BJIaroCTOHKOCTH, TENJIONPOBOJHOCTH,
TENJIOCTOMKOCTH, MeXaHH1eCKOH INpPOUYHOCTH) OOMOTKH [OABEPraioT
NPONHUTKE, JJAKHPOBAHHIO U 3aJ/IHBKE.

ITpu nponuTKe NPOMEKYTKH MeXAY BUTKAMH OOMOTKH H CJOAMH
ee H30/SIIMHM 3alOJNHAIOT NPOMHTOYHLIM JakoM, JlakupoBaHue CBO-
IUTCA K TOKPBITHIO NOBEPXHOCTH OOMOTOK (TOC/Hde HPONHTKH) TOH-
KUM CJ10eM JaKa AJst npujaadns OJecTsllero BHAA, NpefoXpaHeHHs
OT 3arpsI3HEHUsI ¥ NPOHMKHOBCHHS LK B OGMOTKY. 3ajuBKa CBO-
IUTCST K 3aMOJHEHHIO 3JeKTPOHU30JALUHOHHLIM COCTABOM CBOGOIHBIX
IIPOMEXYTKOB MeX[IYy 3aJHBAaeMblM y3/J0M C OOMOTKOH H KOXKYXOM
npubopa MM y3Jaa.

[IponuTountie MaTepuasbl MOMKHEI YIORJETBOPATD LEJOMY PAIY
cnennuyecknx TpefoBaHMA: HMETb BHICOKHE JH3/IEKTPHUECKHUE
CBOHCTBA H TEMIEpaTypy pasMATYEHHs, NpEBHILIANOLIYI0 paGoUyio
Temrneparypy oOMOTKH; 06JanaTb XOpOUIMMH HpPONHTOYHBIMH CBOMl-
CTBAMM — MaJiof BASKOCTBIO, HEOOJbLINM MOBEPXHOCTHBIM HaTsIHKe-
HHEM, CBOMCTBOM CMaUMBaHHs (aJAre3nu) ¢ BUTKAMH O6MOTKH; GbICT-
po 3aTBepieBaTb MOC/e NPONWTKH, 1aBaTb Majylo YCafKy M coOxpa-
HATH AOCTATOYHYIO 3JMaCTHYHOCTh IOC/Ae 3ATBEpAEHHS, YTOGH HE
06pa3oBLIBAJINCh TPEUIHHBL IPH 3KCIIyaTalluH.

§ 6.3. CTPYKTYPA THIIOBOI'0 TEXHOJOIHYECKOIo MNMPOLECCA

Texnosornueckuil npouecc H3rOTOBJEHHST Y3JI0B C OGMOTKAMH
OGBIYHO COMEPIKHT CJAefYIOLlYe OCHOBHBle 5Tallbl: U3TOTOBJEHHe HJH
HNOATOTOBKY KapKacoB WJH MarHUTONPOBOJOB NpH Na30BOH HaMOTKe,
MOATOTOBKY H NpPOBEpPKYy OOMOTOUHLIX TPOBOJOB, HaMaTbiBaHHe 0O-
MOTKH, €e NPONUTKY U CYLIKY, KOHTPOJDb y3Ja ¢ 0GMOTKOH.

a5 HeKoTOpbIX BHAOB Y3/10B ¢ OOMOTKAMH MOXKHO BBOJHTH A0
NOJHATENbHDbIE 3TAMbl — 33YMCTKY KOHTAKTHLIX MODOXKEK NepeMeH-
HBIX TPOBOJIOYHLIX COIPOTHBJAEHHH, paclaliky Hauanla H KOHIa CeK-
uxit mMaszoBLIX 06MOTOK U T. A. B nporecce »xe H3rOTOBJACHHUS APYTHX
THIIOB OOMOTOK HEKOTOpble U3 NepeduCcJeHHLIX BLIe 3TalOB MOTYT
OTCYTCTBOBaTh. Tak, Hanpumep, NpH H3TOTOBNEHHH OeCKaApKaCHBLIX
paMOK U KaTynleK NPHUMEHSIT MHOTOKPaTHO HCNOJbL3yeMble TEXHO-
JIOTHUeCKHe Kapkachl (aGJoHbl), cofupaeMble U3 ABYX IJACTHH, B
KOTOpble 3alpeccoBaHbl WIIHIbLKH, Ilpomecc coCTOMT H3 HaMOTKH
MpoBOAa Ha WLINMHIbKH, NIPONHTKH KaXKAOTO HAMOTAHHOI'O CIOs JJaKOM,
CYWKH, pa3bopku mabaoHa W H3BJACUEHHMS H3 HEro 6eckapkacHOH
0OMOTKH.

124



TeXHOJMOTHUECKH TPOLleCC H3TOTOBJEHHs Y3JiI0oB ¢ OGMOTKaMR
AoAXKeH o0ecnednTh 3agaHHbIe 3J€KTpHUeCKile napameTpol, Gopmy u
pasMeprsl OGMOTOK, a B OT/JENbHBIX CIyYasix H TpeGyeMylo TOUHOCTb
B3aMMHOIO pacClOJNOXKEeHHs BHTKOB.

PaccMOTpUM OCHOBHBIE 3TAllbl TEXHOJOTHUYECKOro MpOIecca H3ro-
TOBJAEHHs1 Y3J0B ¢ OGMOTKAaMH PasHOro KJacca Ha npuMepax H3Tro-
TOBJEHHST KaTYIMKH (OTKDLITasi HAMOTKA), KOJAbIIEBOTG MOTEHITHO-
meTpa (KOJIbLieBasi HAMOTKA) M CTatopa THPOMOTOpA MNEepEMEHHOTO
TOKa ([MasoBasi HAMOTKA).

HaroToB/ieHne KaTylleK CBOAUTCH K CJAEIYIOUIHM OCHOBHLIM Ome-
paLusiM:

1) cGopka kapkaca ¢ MOHTaXKHBIMHU JeTaasIMH;

2) HamMOTKa NpoBOJa Ha Kapkac, coBMellaeMasi ¢ IPOKJIAIKOH
MeXpAIOBOH 3JaCTHUHOR H30JLHMU (KOHAEHCATOpHOI Gymaru, Ja-
KOTKaHH M T. I.) U OpHNAHKOH BbIBOAHBIX KOHLOB OOMOTKH;

3) KOHTPOdb OGMOTKH (KOJHYECTBO BHTKOB, OTCYTCTBHE KOpOT-
KO3aMKHYTHIX BHTKOB, KaUeCTBO H3OJSINH) ;

4) mpucoeqHHEHHEe W KpelIeHH: BbIBOJOB;

5) TpomHUTKa H CyLKa OOMOTKH;

6) OKOHuATEeJBHBII KOHTPOJDb yaJa.

CBopka KapkKaca ¢ MOHTaXHBMH JeTaasiMHu
CBOJHTCA K YCTAHOBKE H 3aKpeN/IeHHIO Ha KapKac ¢ NOMOIIbIO BHHTOB
HJH 3aKJEeNOK TepeXOJHOH KoJOoAKH ¢ JaMeasaMH, Ilpu momyuennu
KapKacoB MNpeCcCOBaHHEM H3 IIPeCcC-NOPOHIKOB MOHTaXKHBIE JaMesad
MOTYT ObITh 32apMHPOBAHLI HEIIOCPENCTBEHHO B KapKace.

O6MOTKE HAMATLIBAIOT Ha ClelHAaJbHBIX CTaHKax (cM, § 6.4).

[Tpu KoHTpONe OGMOTKH NpPOBEepAIOT:

— OMHYECKOe CONPOTHB/IGHHE HAa H3MEpPHTEJbHBIX MOCTax HJH C
HOMOIBIO BOJNBTMETpPA W aMilepMerpa. V3sMmepeHHe OMHUYECKOTro cCO-
NPOTHBJ/IEHHST HCNOAb3YETCS TaKkKe 51 KOCBEHHOM npUOIH3HTENbHON

. OLlEHKH KOJIMUeCTBAa BHTKOB B O0OMOTKE, a TaKXkKe OTCYTCTBHs OOpBLIEA
1IpOBONA B HeH;

~— CONPOTHBJIEHNE H3OISIMHU METOMMETPOM;

— OTCYTCTBHE KOPOTKO3aMKHYTHIX BHTKOB Ha CIEMHAJLHBIX yCTa-
HOBKax;

— HNpOYHOCTb M30JSIHUH Ha CIENHAJbHLIX «IPOGOAHLIX» yCTAHOB-
Kax (cm. ra. XII).

‘ Ha puc. 6.4 noxasaHel cxeMbl yCTAHOBOK [J51 NPOBEPKH UYHCJA
- BHUTKOB M OTCYICTBHSI KODOTKO3aMKHYTLIX BHTKOB OTKDLITHIX 0OMO-
TOK KaTylleK.

Hasa onmpenenenust vucada BUTKOB OOMOTKH KaTyllek Hauosec
YaCTo NpUMEHSIOT YCTaHOBKH, CXeMa KOTOpLIX MOCTPOEHa Ha NpHH-
ine paGotnl Tpancdopmartopa (puc. 6.4, a). Ha samkHyrom Mar-
"HATOMpOBOKE yCTaHABJAHMBAIOT KAaTyIIKy Bo30y:kaeHuss Kl u 3TasoH-
Hylo K2. IIpoBepsiemyio katymky K3 coenuHsior ¢ 3Ta/loOHHON Tak,
4TOGEI BO3GyXKIA€Mble B HHX 3. J. C. MMEJIH IPOTHBONOJOMKHOe Ha-
fipasnenne. [Ipu cooTBETCTBHM NpPOBEpAEMOl KaTYWKH 1o 9HCIY
BUTKOB 3TaJIOHHOH OOMOTKE CTpesKa MHJJHamiepMeTpa [H0JMKHA
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MoKasnBaTh HyaeBol 1ok. /15 NOBLILIEHHS TOUHOCTH OlpeieneHHs
YHCAa BHTKOB HCHOJL3YIOT NONpaBOYHbie TaOJAHILI, 0 KOTOPLIM OIi-
penejsiercss MonpaBKa K INOKAa3saHHsIM MHJ/JHaMIepMeTpa IPH KOH-
KPETHLIX 3HAUEHHAX aKTHBHOTO CONpOTHBJEHH: IpOBEpSeMOl 06-
MOTKH M COBIIAJI€HUU YHCJIA ee BUTKOB C 3TaJOHHOM.

Uro6bl NpoOBEPHTh, HET JIM KOPOTKO3aMKHYTLIX BHUTKOB B OTKpBI-
THX OO6MOTKaX, yaule JAPYTHX NpUMEHS0T yCTAaHOBKH, OCHOBAaHHBIE
Ha HCNOJb30BAHHH HHIYKTHBHOTO BJAHSAHHA NpoBepseMof 0OMOTKR
Ha U3MepHUTeJIbHYI0 cHcTeMy (cM. pHC. 6. 4,6).

¢4 K3

Ty

1]

Puc. 6. 4. CxeMBl yCTaHOBOK [1JIs1 NPOBEPKH UHCJIA BHUTKOB II KOPOTKO-
3aMKHYTHIX BHTKOB B OOMOTKe

ITpi oTCcyTCTBHM KOpPOTKO3aMKHYTLIX BHTKOB B NPOBepsieMOl 00-
Morke K3 MHAZHaMIepMeTp He H3MeHUT CBOEro HyJeBOTO MoKa3a-
HUSl, TAK KaK JeKTPONBHIKYILHE CHJIbI BKIIOUEHHLIX BCTPEYHO KATY-
wek K2 u K4 6ynyr BzaumMHo KoMmencupoBatbes. [lpu mamuuun
KOPOTKO3aMKHYTLIX BHTKOB B npoBepsfeMmoft o6moTke K3 Bo3HuKaer
3. 1. C. 1 NPOTEKAET TOK, CO3AAIOLIHA 3I€KTPOMATHUTHOE TOJE, HpPO-
TuBoAelcTByIonee nomo Katymku Kl. 3. x. c. karymxy K4 yMcus-
maeTcs, Kpome TOro, cuBHraimoTces $asnl 3. a. ¢. karyimek K2 u K1,
B pe3yJbTaTe 4ero fnokasanue npubopa He OyAeT paBHO HYJIO.

Urto6el npoBepHTh, HET U KOPOTKO3AMKHYTHIX BHTKOB B MHOTO-
BUTKOBLIX 00MOTKaxX (comepikamux okodo 1000 BuTKoB u Gogdec) 1
06MOTKAX, HAMOTAITHLIX W3 TOHKOro mnposoma (0,05 um u MeHec),
NIpAMEHAIOT OGojece UYYyBCTBUTENbHbiE yCTAHOBKH C 3JeKTPOHHBIMII
U3MepHUTeTbHBIMI Oa0KaMu (cM. puc. 6.4,8). Ilposepsemyio gaTyul-
Ky K Bapesaior Ha MAarmHTONpOBOA KATYHIKH [ BLICOKOYACTOTHOIO
reiepatopa. B KoOpOTKO3aMKHYTOM BHTKe KaTyiukun K Bo3HHKaCT
TOK, KOTCPLIH co3jxaer 3/JeKTPOMArHHTHOE MO0Je, NPOTHBOLEHCTBYIO-
niee MOJI0 KaTywikd L W yMmeHblalolllee ee HHIYKTHBHOCTb; TIpH
3TOM pE€3KO YREeNHUHBAeTCH YacToTa KOHTypa reHepaTopa, H3MeHseT-
Csl AHOMHBIA TOK W HAIpSKEHHE Ha CETKe Jammbl. B kauectBe mpu-
6opa, MOKa3bIBAIOIIero HaJH4IHe KOPOTKO3aMKHYTLHIX BHTKOB, MOMKHO
HCNONb30BATL MUAJHAMIEPMETDP B AHOMHON Hend HAX MH/JIHBOJILT-
MeTp [JIs1 N3MepeHHs HalpsAXKenus HA CEeTKe JaMIIbl.
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B nocirennee BpeMsi CTaqH NPUMEHSITb CHenHasbHble MOIYaBTO-
MaTHYeCKHE YCTAHOBKH 151 KOMIJIEKCHO! NPOBEPKH Y3J0B ¢ OTKPbi-
TBIMH OOMOTKAMH 110 BCEM IlapaMeTpaM H aBTOMaTHIeCKOH peru-
crpanvedl pesynbTaToB NpoBepKH. TakHe YCTAHOBKH, KPOMe IIOBLI-
[IEHHs] TPOM3BOLUTENbHOCTH TPYAR, NOBHIIAIOT OOGBEKTHBHOCTb H
HaJeXHOCTb KOHTPOJIBHBIX oneparui.

[Ipy npHcoeAWHEHHH BLIBOAOB 3aUHLLAIOT KOHILI
(unn «CpepHUe» TOUKH) IPOBOAA OOMOTKH OT H3OJSIMH, 06epThiBa-
I0T 3TH 3auYHILEHHBIe YUaCTKH Ha |—3 BUTKA 3aYHINEHHBIM KOHIIOM
BBLIBOAHBIX NPOBOAOB H INIPONAMBAIOT 3TOT YYaCTOK, YUYaCTKH coelH-
HEHHsl BBIBOIHLIX IIPOBOJAOB C IIPOBOAOM OOMOTKH 3aKpLIBAIOT Ce-
uuanbHLiMU nakamu (Hanpumep, AK-20) u v30aupyioT, npuKIenBasn
JIOTIOJTHUTENLHO KOHICHCATOPHYIO GYyMATY HJIH JaKOTKAHD.

BBIBOLHOM NIPOBOJ, KaK NPaBUJIO, BLIGHPAIOT 60/aee TOJCTBIM, YeM
OCHOBHOM, a Takxe He C 3MaJeBoll H30JsIHell, a XJOPBHHUIOBOI
WM XJIOMYaTOOYyMaKHOH. BTOphble KOHIBI BLIBOAHBIX POBOAOB IpPH-
COEUHAIOT ¥ NPUNAHBAIOT K MOHTAXKHBIM JaMEISAM TTPOMEKYTOUHBIX
KOMOJOK, 3aKpell/IeHHbIX Ha KapKace.

MoTtounele y3jbl NPONUTLIBAIOT U CYIAT pasJHdHbLIME coco6aMn
f [0 PeXHUMaM, KOTOPbIe 3aBHCAT OT KOHCTPYKIIHH y3Ja ¥ IpUMeHs-
eMoro naka. Tak, HanpuMep, pacCMOTPUM NpPOUHTKY Y3JOB B JaKe
MJI-92, kotoprlil pa36aBasioT B CKUNKAAPE WM yalT-CIHpTe 10 Tpe-
Oyemofi BA3KOCTH. Y3Jbl NpEeJBapHTENbHO NPOCYIIMBAIOT OpPH TEM-
fepatype 95—105° C B Teyenne 1,5—2 4ac u TMOTpyKaiOT B BaHHY
¢ nmakoM Ha 5—10 mun (R0 NIpeKpalleHHst BLIIENEHHs Ny3bIPLKOB
BO3/lyXa U3 0OMOTKH y3Ja).

[Tocne u3pseyeHus y3/IoB U3 BaHHBI C HUX B Tedenne 20—30 muk
CTeKaeT U3JHIIEK JaKa, a OBePXHOCTH Y3J0B, Ha KOTOPBIX He AOJXK-
HO ObiTh J1aKa, IIPOTHPAIOT YBJAAXKHEHHOH GEeH3HHOM OSI3bIO.

CywaTt y3Jnl npH H3MEHEHHH TeMIlepaTyphl 110 CJAeRylouieH npo-
rpaMme:

— 2 uqc Ha Bosnyxe npu 20°C;

— 2—3 4ac B repmocrate npu 70—80° C;

— 10-—20 uac B TepmocraTte npu 95-—105° C.

Bpems cymkn ycTaHaBIMBAIOT ONBITHBIM IyTE€M, OHO 3aBMCHT OT
TaGapuToB M KOHCTPYKTHBHBIX OCOGEHHOCTEH Y3JIOB.

JIo6oBy10 yacTb O6MOTKH y3JI0B [IOC/TIE HX NPONUTKA M CYLIKH Ja-
Kupyior smannio I'P-92I'C, pasGasiennon sakom MJI-92, Jas storo
IMajb KHCTOUKOH HAHOCAT Ha JOOOBYI0 4YacTh OOMOTKH DOBHDLIM
CIVIOWHLIM C0eM. JIaKUpOBaHHbLIE Y3Jbi BbIIEPKUBAIOT HA BO3AyXe
B Teuenne 1—4 yac, a satem B Teuenue 3—>5 4ac p Tepmocrare mpil
95—105°C.

B nocnexnee Bpems mas nponuTkn o6MOTOK TpaHchopMaTOPOB,
ZIpocceneif, 6ecKkapKacHLIX KaTyIEeK ¥ MOTEHIMOMETPOB cTa LIHPOKO
NIpUMeHATLCH TepMOpeakTuBHbii dak KI1-18 na ocuose noansdupos.

¥Yaibl, nponuTaHHBe 3TUM JakoM, cymar npu 120—125°C g nep-
Bhie 10—15 mun npu BpauleHHH HX co cKopocTbio 40—60 o6/mun.

Paulenne ysnam coobumaercs AJs1 TOro, UTOOH N0 3aTBCpAEBAHMS

127



BepXHEro ¢Josl Jaka OH He BhbITeKaJ 3 OOMOTKH. 3aTeM y3Jbl Bbiiep-
xupaloT B Tepmocrate npu 120—125°C B Teuenue 4—5 uac.

MHorHe yaJbi ¥ 3JeMeHTH IpH6opoB TpeOYIOT NPONHTKH H CYIIKY
o BaKyyMoM. BakyymuposaHHe oOMOTOK Nepes NPONUTKON ynastd-
eT U3 HHX BO3JYX W BJAAry, ofecneunBaer Jyulllee 3al0JHEHHe MeXK-
BHTKOBOIO IPOCTPAHCTBa NPONHTOUHLIM JakKoMm. [lpumeHenue Baky-
ymMa NpH CYHIKe NO03BOJsSeT HHTEHCH(PHLHPOBATL NPOLECC YaaldeHHs
BJIATH ¥ pacTBOpHTENEl, 4TO YMeHbIlaeT BpeMs CYHIKH H NO3BOJSET
NIpOBOAUTH ee NPH GoJsiee HU3KHX TeMIlepaTypax.
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Puc. 6.5. Cxema yCcTaHOBKH 1Js1 NPONUTKH M CYLIKH Y3JIOB ¢ 06MOTKaMu
NoJ BaKyyMOM:

I, 1]/—aBTOKJaB; 2—ceTKa; 3—INpONMTLIBAEMBle Y3Jbl;, 4—KpLIUIKA: 5—ypOBHEMED;
6—MOHOBAaKYyMMeTpP; 7—BaKyyM-Hacoc; &8, 9, [0—KpaH®l.

Ina nDpoOmNUTKH ¥ CYIIKH Y3J0B ¢ OGMOTKaMH
MO BaKyyMOM IIPHMEHSIIOT ChenuafdbHble YCTAHOBKH, YHpoLleHHas
cXema KOTODHIX IIOKa3aHa Ha puc. 6. 5. ¥3abr 3 B aBTOK.IaBe /| pasme-
IIaI0T HA NOJKax-CeTKax 2 Wau B ceTuathix Kopsuuax. [locae muor-
HOTO 3aKPLITHS KDHIIIKH aBTOK/IaBa W BK/JIIOUEHHsI BAKyyMHOIo HAcoO-
ca 7, co3paoulero paspsiKeHue g0 1—5 mm pr. ¢T. 0CTATOUHOTO AaB-
JIeHHs, TeMrepaTypa B aBTokiaBe poBoguTcst no 90—120° C. ITocne
OKOHYaHHMs CYWKH, KoTopas pauTca 20—30 mun, TeMmieparypa B
aBTOKnaBe cHuxkaercsd po 60—70°C; otkpritHeM Kpana 8 Jak H3
aBToknaBa Il mopaerca B aBTOK/AaB /. ¥Y3ibl ¢ 06MOTKOH BblaepKH-
BaloT B jlake B TeueHne 20—30 muwn; 3atem s3akpbITHeM KpaHa 9 OT-
KJI104aloT aBToKnas I OT BaKyyM-Hacoca; OTKpbITHeM Kpana 10 npo-
IUTOYHBI JIaK U3 aBTOKJaBa / NMeperoHsIOT B aBTOKaas I1. 3akphlB
kpaH 8 ¥ OTKpHIB KpaH 9, TemmepaTypy B aBTOKAaBe I NOBOLAT HO
100—120° C u cywmar y3abt 101 BAKYYMOM.
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YCTaHOBKM, aHaJOTHYHbIE ONMCAHHOM, NPUMEHSIOT A/ MPOMUTKH
O0OMOTOK y3JIOB IIPH HMKJHUECKOM HU3MEHEHMH BaKyyMa M H30bITOY-
goro pasJjernist. F3GpiToudoe papiciue B aBTOK/IABC MOCJE BbIAEP-
JKHBAHHS Y3JI0B B JIaKe, IO MOBEPXHOCTBIO KOTOPOro MOAAEPKHBd.I~
€A BaKyyM, CIOCOGCTBYeT syulIeMy [IPOHHKHOBEHHIO J1aKa ‘B HOJOCTb
0OMOTKH.

[Ipy okKoHYaTenbHOM KOHTPOJE y3JioB ¢ 0OMOTKA-
MM, KPOME 3TeKTPUUECKHX XaPaKTEPUCTHK, ONpeienseMbXx Ha COOT-
BETCTBYIOLMX MPHOOPaAX, BU3yanbHO NPOBEPSETCS, HET Jid TpelllMH
MIH B3AYTHH B [POMMTOYNOM JMaKC, KAUECTBO NPUKPEIICHUS BHIBOJ-
HBbIX KOHIIOB M T. I

H3rorosnenue KoabueBbix MoTeHUHOMeTPOB. TaKue MOTEHHOMET-
pbl ABJAITCT XapaKTEPHLIMM MPEACTABUTENSIMH 3JCMEHTOB IIPUBO-
POB C KOJIbLEBOH 06MOTKOA. [Ipomece UX M3roTOBJEHHS CBOIHTCH K
CeAYIOLUM OCHOBHBIM ONEPALIUSIM:

1) moaroroska kapkaca, 2) HaMOTKa npoBojda HAa KapKac;
3) cOopkKa HaMOTAHHOTO KapKaca C OCHOBAHHEM NOTEHHOMETPA;
4) nmpounMTKa M CyIIKa yaJda Cc OOMOTKOH; 5) 3auMcTKa KOHTaKT-
HOHA LOPOXKKH; 6) KOHTPO/Ib NOTEHIHOMETPOB.

ITpu moaroToske Kapkaca ero NpoBepsioT IO TeOMeT-
pHUYECKHMM pasMepaM; Ha MOBEPXHOCTH aJIOMHHHCBOTO KapKaca aHo-
QUPOBAHHEM IIOJYUYAIOT M3OMALMOHHYIO MJEHKY, a KapKacbl M3
11acTMACC, TEKCTOJHTA M JAPYIMX HEMeTaJJHYeCKUX MaTepHa’toB
OPONHUTHIBAIOT B CHCHMAJLHBIX JaKax AJs (0AYyUYeHUS] IOBHILIEHHON
CTOMKOCTH K BO3JEHCTBHIO BJaru, H3MEHEHHIO TeMIlepaTyphi I jeli-
CTBHIO MeXaHHUECKHX HATPY30K.

I[ITpoBon mamMaTHBA0OT Ha Kapxac Ha ClHelHagbHbIX
crankax (cM. § 6.4). Kpaiinue 2—3 BHTKa 0OMOTKH IPHKJ/IEHBAIOT
K xapkacy Kieem B®-4, a Konupl 3auninaior or amanu (puc. 6.6, a).
OG1ee conpoTHBIeHHe OOMOTKH IPOBEPSIOT Ha H3MEPHTENBHOM MOC-
T€, & PABHOMEPHOCTb HAMOTKM — BH3YaJbHO IIOJ OKYJASIPOM MHUKpO-
CKona WJIH Jynod npu ysenuuenuu B 10—20 pas.

C6oprka HaMOTaHHOIo KapKaca C OCHOBaHHEM
CBOAUTCA K IIOTHOMY HX CONPSDKEHHIO JHOO 110 BHYTpEHHEH, JU60
00 HApYXKHO! MOBEPXHOCTH HAMOTAHHOrO Kapkaca, IlmorHocTh co-
UpsiKeHUsA BO MHOTUX C/Iyyasx o6ecleuHBaloT, NpoKJaaiblBas 1o Ie-
PHMeTpy KapkKaca KomjeHcartoprywo Oymary (puc. 6.6,6). Ecan no
CX€Me BKIIOUeHH OTEHUHOMETpa TpefyeTcs UMeTh BhIBOJA OT CpPell-
HHX TOYEK, TO B OTMEUYEHHBIX HA CHELHANbHBIX AeMHTeNbHbIX IPHUCIIO-
COGJIEHHAX TOUKAX NOTCHIMOMETPA OCTOPOKHO OTTATHBAIOT BHTOK
OOMOTKH ¥ 1O Hee NPONYCKAIT KOHIEHCaTOPHYIO 6ymary. Orrany-
ThUi BUTOK 3aUMLIAIOT OT 3MATH Ha AJUHE 1,6—2 mm mepapim ckpeO-
KOM HJIM IPYrMM CIOCOGOM, MOCAe Yero Ha 3TOM yuacTKe Moj BUTKOM
IPOMycKaloT 3aUHLIEHHBIA U PACIIONEHHbI KOHEI[ IIpeABaPUTENbHO
IOATOTOB/TEHHOrO BBLIBOAHOIO NpoBoga (cM. puc. 6.6, 8, &), KoTophifl
OTHOAI0T BOKPYT OTTAHYTOTO BUTKA M NpHIAHBalor K HeMy. MecTo

NAHKH IOMOUPYIOT HAMOH-JIAKOM 1 34KpBIBAIOT KOHAEHCATOPHOH OY-
Maro# Ha xjiee b®-4.
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Co6paHUbil y3eaq NPOMNUTHBAIOT CIEUMATbHBIMYU Ja-
KaMi M CylIaT [0 peXHUMam, COOTBETCTBYIOUMM A/ AAHHOTO JaKa.
MeTo/bl IPONUTKY aHAJOTH'UHLI PACCMOTPEHHBIM B TEXHOJIOIHUCCKOM
npoilecce U3rOTOBJIEHUS Karyuieunoi oOMOTKH.

KOHTaKTHYIO JOPOXKY 3a4YHMUIAIT HECKOTbKUMH
criocofamu:

— MeAHLIM CKpeOKOM BpYUHyIO M Ha cleduadbHbIX CTaHKaX,
o6ecnednBaOLIMX ABHXKEHHe CKpeOKa BJOJb BHTKOB HAaMOTKA /A
3auUHCTKM AMaJjy C npoBoja Ha Tpebyemylo LIHPUHY,
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Pirc. 6. 6. OtuicpauoHHbie 3CKII3bI H3TOTOBJCHIIT KOMb-

EeBbIX IMOTEHIHOMETPOB

— MeJHBIM CKpeOKOM ¢ noc/aeAyIolel JOBOJKOM KOITAKTHOHR J10-
poKKu (heTpoBBIM MM BOHJIOUHBIM KPyroMm ¢ MeJKO3€epIuCTOl abpa-
3UBHOH HacTo;

— pacTBOpEHMEM H3OMANMOHHOHM 3Manu B KHCJIOTE H nocaenyIo-
Leil CMBIBKOHl ee BOJOCAHOH IETKOH MOJ cTpyefl BOABI; /51 pacTBo-
peHust 3MaJiu IPUMEHSIOT MypaBbUHYIO KMCJOTY, B KOTOPOW IOTEHIH-
omerp soiepxkupalor 5—10 sun;

__ Ha crelMaipHbIX YCTAHOBKAX B3BELIEHHBIT B BOJE MeJIKUE
aGpasuBIIBIH NIOPOLLOK (ruaporysbna) noj NaB/lCHNeM B 3—4 ar 1no-
laeTCsl B BUAe CTPYHW Uepea CrelHadbHbie comja Iia sauuilaemylo
KOHTAKTHYIO AOPOXKKY, 014T0Aaps UeMy H30JANHOHEASA SMab pas-
pyluaercs B CMLIBACTCS.

[Tocse 3a9CcTKY KOHTAKTHOM 10POXKH MOTCHIHOMETp TIATEILHO
NpOMBIBAOT M cymat. B OTAC/IbHBIX C/Iydasix 3atillentyio KOHTaKT-
HYIO JIOPOXKKY JJIsi ITOBBIIEHHS W3HOCOCTONKOCTH MOJBEpraioT Ha-
rapToBKe 0OKaTKOH pOJIMKAMH Ha CIEUHalbHbIX CTaHKaX,

[ITpu KoHTpoJe NMoTCHHHOMCTDA N poOBEpAIOT, HET
JH 0OpBIBOB, ofliee COMPOTHRJICHHE MNOTEHUHOMETPA M COMpOTHUBJIE
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HUE OTACJbHbIX CI'O VUACTKODB] CHHMAIOT I [IPOBCPSIOT XdaNAKTCPICTH-
KM TOTCHIHOMETPA, T. €. 3ABHCAMOCTH H3MENEHHsT CONpPOTHBACHIIs 00-
MOTKH OT lle(‘.MeIU,CII[’ISI MO BUANOIO KOHTAKTA 10 KOUTAKTIO i0-
POXKKC NOTCHIHOMCTDA. [TposepKa XapaKTCPUCTHKN SIBJSICTCS HallGo-
Jiee OTBCOTCTRCIHNOH OlepanneH KOHTPOASI 11 ¢¢ MOYKHO I'I].)OBO,-"IHF])
ABYMsi MCTOJaMIl: 1) 1o TOUKaM, 2) HCIPEPBIBHBIM - CPABHEHHEM ¢
STAJIOHIBIM HCPCMEHHBIM CONPOTIBIACHTICM,

[1pn npoBepKe JAUNCHHOCTH XAPAKTCPHCTHKM TIO TOUKAM [OTCL-
HUOMCTP y(‘T’dH’dBJIHB'AlOT Ha ACJAHTEAbHOM CTOJE, Ha KOTOPOM MO K~
HO MEPCMELLATD IBHKOK MOTCHUIIOMETPA MCPC3 OUPCACICIHBI yI.10-
BOH LAl 1 M3MCPSTh COMPOTHUBJACHHSL MCYKIY HAUTLAOM OOMOTKIL 10~
TEIIHOMETpa W CTO ABHAKKOoM. CTKIOHCHHST 3THX CONPOTHBJCIHIT OT
3aJ1aHHBIX 3M1AYCHUN HA KOHTPOJALHBIX TOUKAX XAPAKTEPUIYIOT OTKIIO-
HeHde ot JHuHCiNoCTH XAPAKTCPHCTIKH HIOTCHLHOMCTPA.

JLasi nodyuctinst 60JgbIICH JOCTOBCPHOCTH PE3YAbTATOR KOUTPO.1i
JIMAEIHOCTH XapaKTePHCTHKH [OTCHIHOMETpoB  (1pH npoBepKe) TO
TOUKAM HEOOXOAMMOCTH BBHIGHPATH OOABUIOE THCAO KOHTPOJIBLILIX TV
yek (no 150—200 rouck). Flecaeposating 110Ka3blsalor *uto ubl
JIPOBCPKC JIMHCHIIOCTH XApAKTCPHCTHKE € JIOMYCKOM +0,5% no €0
TOUKAM HeOGXOAMMO yCTAHABJMBATE TEXHONOTHUECKHH JIONYCK Ha HE-
guuelinocth B =0,4%. Ilpn 3ToM MOXKHO c4HTaTh, UTO ACHCTBHTCL-
HBle OTKJIOHCIHUST OT HEJHUCHHOCTH XapaKTepUCTHKH MOTCHIHOMCTPA
MeXKy KOHTPOJBHBIMU TOUKaMu He OylyT NpeBbillaTh 3aiaHHbIA
nonyck B =0,5%.

VupTHBas, 4YTO HCJHHEHHOCTh MHOIMX COBPeMCHILIX NOTCIHLII0-
MeTpPOB OTPAHHUMBAIOT 3HAUMTE/LIO MEHBIIMMH JIONYCKAMH, a Tak:
JKe UTO B IIPOH3BOACTBE CTPEMSKTCS CRECTH UMCAO KOHTPOJIBLHLIX TOUEK
no 20—30, MOKHO 3aKJIOUUThb, UTO KOHTPOJDL JIMHEAIOCTH XapaKTe-
PUCTHKH F1O TOYKAM [ACT JHWS HPHOAIKCHHOC HPCACTABJICHNC O TO
HOCTH XaPaKTCPHCTHKH HOTCHIIHOMETPA.

MeTol HenpepHBHOIO CPABHEHUSI XapaKTCPUCTHKH NOTEHIHOMCT
pa ¢ XapakTepuCTHKON 3TaA0HHOrO 1CPCMCIIIOro CONPOTHBICI -
et OoJice HaJC/KIILIC 1T Ardasgjiibple orazaresai Kaucecrtisa moTenimo-
Merpa. Tlpin 3ToM npoBepsieMblil NOTCHIHMOMETp Ry M 3TaJOHHOC CO-
nporngachHe R, coeinusiioTes napacticavio (puc. 6.7, a). PasnocTb
37eKTPHUCCKIX noTehiaiaos AU Mezuty nx CHIXpOHHO HCPCMCIAc:
MBbIMIT JIBHZKKAMII xapm-:n‘pur&yc"l OTEJOHCHITL XHDEIKTCPH(‘THI\'II npoe
BEpACMOIo TOTCHIIMOMET d oT HO'MI!HE!JH)HO]"'I Xap'dK’I‘C]JI[CTHI\'II.
Bausitnne norpetiHoctit GIEro cOnpo riBACHIISE IPOBCPSICMOTo HOTCT
LIHOM(‘Tp'/l MOZR IO KOACHCTIROBATL p(‘l‘_\".'lH])()l’:O'llll)l|\I C()llp()'l‘llli..-’lk‘ll”-
€M Rl, BRJAIOUACNMDLIM Hapaaaciabllio ¢ ll])OBCpﬂCMl;l:\"I HOTCHIHOMETPON
(ecan cro conporuBierte GodblIe ITAIOHIOro). PasHoeTh 91CKTpi-
YECKHX IOTCHIIHAJI0R MCAKAY JIBY Ml _\=K£13éll'llll)l.‘dll ('Ollp()'l‘IiBu-'iCl[il)ll\"l
MOXKHO LH3MCDSITL MILAJNBOALTMC TPOM 1111 ")..-'IOK'I‘E)()IIllOle‘l(‘B()l"I TD)-"'(/)‘
KOH; uanie Beero jAst 9T0ro HCHob3YIOT pacitpoBLIi OCIILLIOrPaD,
NO3BOJASIONLIT 1€ TOALKO HADMOAATL XaPAKTCPUCTIKY, HO I 3dllICL-

# Flecfronies 1955, Ne 11,
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BaTh OTKJOHEHHst XapaKTCPHCTHKM NPOBEPSeMOro norenguoMerpa ot
3TasoHHON XapakTepHCTHKH, OJHaKo Takue yCTAaHOBKH MO3BOAIOT
KOAWYECTBEHHO OLEHHUTh TOJbKO MaKPOOTKJAOHCHHS OT JHHEHHOCTI
XapaKTePHCTHKH U IMPAKTHIECKH TOJbKO KauecTBellHo — MUKPOOT-
KJOHEHHsI, BHI3BAIIHBIE HEPABHOMEDPHOCTBIO 1Tara HAMOTKH, KOPOTKO-
3aMKHYTBIMH BHTKaMH ¥ T. A. s 6oJee geTanbHOM OLEHKH KauecT-
Ba NOTEHLUHOMETPOB MO 3THM NApaMCTpam IPHMCHAIOTCA yCTAHOBKH
¢ caMornucnamu, paboraloume Mo cxeme, npuBeAeHHOA Ha pUC. 6.7,0.

Puc. 6.7. CxeMbl yCTAHOBOK [Jsl HENPEPLIBHOH HPOBEPKH
XaPAKTEPUCTHK IOTEHI(HOMETPOB

300K Mo npoBepsieMOMY HOTCHLUHOMETPY Ry nepemeniaercst OT
apHrategas JI ¢ HCKOTOPOH MOCTOSTHHOM cKopoctblo. Ot 3TOTO XKe
ABlraTteasi uepes peayKrTop 2 NMPHBOAUTCH MEXAHW3M HPOTATHBaHUA
aenthl 3. [Tapamerpst KosnebaTtespnoro konrypa RC mactpausarorcsd
TaKuM 06pasoM, UTO [JIaBHBIE M3MEHEHHS HanpsiKeHHs Ha ABHIKKE
YCTAHOBKH TIPH €ro MepCMCIIEHHH HIM H3-38 MaKPOOTKJIOHEHNH XapaK-
TEPUCTHKH MOTEHLHOMETpa OT HOMHHANbHON XapakTepHCTHKH He Npo-
xoast yepes kKougeHcarop C. MuKPOOTK/IOHEHHS HaNpsiKeHHs HA
JBMKKE IPH ero 1epexoje ¢ BUTKA Ha BUTOK OOMOTKH MOTEHIIHOMET-
pa mpoxoxsir 0e3 M3MeHeHUs1 depes KoseGatesdpubifi kontyp RC H,
yCuIeHHbie ycuJHTeJSeM I, MOJAl0TC Ha 3alHChIBAIOULYIO TOJOBKY
«3T», Kotopasi 3anucbiBaeT 3TH KoJeOaHusi HAlPAKEHUA Ha HepeMe-
uLarourercst JCHTC.

MameHsiss K03pDULUHMEHT YCHACHUS YCHIMTENS, MOXKHO OTpEryJH-
poBaTh aMIIUTYAY 3alUCH KoleGaHWH HallpsKeHusl.

H3sroTopnenne 0GMOTOUHBIX y3/10B rupoMoropa. TexHosornueckny
MPOLECC HAMOTKH y3/1a CTAaTopa aCHHXPOHHOTO HJIM CHHXPOHHOrO
rupomoropa ¢ Tpexdpa3Hoil oOMOTKON NepeMeHHOro TOKa COCTOUT U3
CJIeAYIOUIMX OCHOBHBIX OIlepalui:

1) moaroroska ysila MarHHTONpOBOAa K HaMOTKe; 2) HaMOTKa
npoBoja B [a3bl MACHHTONPOBOAA; 3) COCAMHEHHC NAHKON CeKIIHH
HAMOTKM MeXKJAy COGOH ¥ ¢ BBIBOAHBIMM NPOBOAAMM; 4) YNJIOTHEHHE
HaMOTKH B lazax; 5) IponuTKa 0oOMOTKM; 6) KOHTPOJbL y3jaa CTa-
Topa.
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[Ipu noaroroske ysga mMarmuTonpoBoga Kk Ha-
MOTKE MpOBEPSIOT, HET JH B nazax MardMTONPOBOJAA 3ayCEHLEB H,
€CJH MMEIOTCA, yHaMAIT HX mabepaMH. 3aTeM HU30JUPYIOT CTEHKH
MasoB M TOPLOB MATHUTONPOBOJA TOHKHM mHpccclinadom. B mocaen-
HEe BpeMs JIIs 3TOTO CTAMH NPUMEHATh TAKXKe ONPECCOBKY MATHHTO-
[1POBOIA SHOKCHAHBIMM CMOJIAMH,

HawmoTky B HapyXHble nmasbi MarHUTONPOBOLA NPOU3BOAAT Ha
CHeLIaIbHBIX CTaHKaX (CM. § 6.4); Bo BHyTpeHHHe ma3bl 0OMOTKY
YKIaABIBAIOT CEKIHAMY, KOTOPble HAMAaThiBalOT Ha CTAHKAaX JJsi OT-
KPbITON (KATyHIeYHOH) HAMOTKH.

Cexuuud HaAMOTKHM COejHHAIOT MeX Ay coboit ¥ ¢ BbI-
BOJHDBIMH IIPOBOJaMH NAaHKOH COMIaCHO 3ME€KTPHUECKOH cXeMe HaMOT-
KH, NPelyCMAaTPUBAIOILEN MOMYUYeHHE BpallaLlerocs MariATHOrO
nosisi. Ilaker cratopa wumeer 12 masos, B Korophie yKIajgblBaKT
12 cexuniéi 0OMOTKH C miarom, pagusiM 5: maz Ne 1 —mnas Ne 6, nas
Ne 2 —mna3 Ne 7, nag No 3—mas Ne 8 u 1. 1. Kawpnag thaza obmoTKI,
COeAHMHEHHOH B 3B€3Jly, COCTOMT U3 YETHIPEX CEeKUHH — KaTylIeK, pas-
MEILICHHDIX B IHeCTH NasaX U COeAHHECHHBIX MocaenoBaTejbHo. CeKUHH
OOMOTKM KawKjJoi (hasbl CO3JAI0T MarHMTHOE TIOJE, OCh KOTOPOLO
c/BuHYyTa Ha 120° OTHOCHTe/IbHO 0Ceft MATHHTHOTO OIS 0GMOTOK JBYX
npyrux ¢as. [Ipu nutauuu Takod oOMOTKH OT HCTOUHHKA Tpexdas-
HOTO JI€PEMEHIIONO TOKa y3eJ cTATOpa CO34aeT Bpallalolleecs Mar-
uutHoe nose. Ha puc. 6.8 mokasana yknagka ueThipex ceKkuHuii 06-
MOTKH ojHO# (aspl. [IepByIo ceknnio 0GMOTKH HAMATHIBAIOT B Ma3bl
1—6; xonel nepBoff CeKUHY SABJSETCS HAUadOM BTOPOH CEKLHH, HA-
MaTbiBaeMo# B masel 2—7, u 1. g, K KoHUy NociaenHell, uyeTsepToil
CeKIHU [PUIIAUBAIOT BbIBOAHOHA npoBoja. Hauano mepsbix cexnuil 00-
MOTOK Tpex (a3 COLMHSIOT MCXAY COGOH MmaiKoi.

OO6MOTKH CTATOPOB H POTOPOB MPOIMMUTHIBAIOT M CYIIAT HA TEX /KE
YCTAHOBKAX U M0 TEM XK€ PEXHMaM, YTO PACCMOTDPEHBbI B TEXHOJOTH-
YECKOM TMPOIECCe M3TOTOBJEHHS y3J0B ¢ OTKPLITON (KaTyweuHoi)
00OMOTKO.

Kourponupys ysea crartopa, nposepsior, Her au of
PHIBOB B OOMOTKE M KODOTKO3aMKHYTHIX BHUTKOB, CONDOTHBJEHHE U
TPOYHOCTL M3OJSIIIMH, CONPOTUBIEHHEe MeXAy (asamu,

Bce ykasanubie mapamerTphbl, KpoMe KOPOTKO3aMKHYTBIX BHTKOR
(K3B) B oOMOTKC, mpopepsiioT G0 Ha YHUBEpCAJbHbIX, JuGO Ia
CnenvaJu3upPoOBaHHLIX THIOBLIX ycranoskax. Ha ycraHoskax, ocHO-
BaHHBLIX Ha HaOJIONEHHU 3aTyXamoulero mponecca B KoaeGaTelbHOM
KOHTYpe, npopepsaloT, Het U K3B p o6morke, KosnebaTenbubiil Kol
Typ 00pasyloT U3 NPOBEpPAEMON MHAYKTHBHOI OOGMOTKM cTaTopa H
napajenbHo el BKAIOUEHHOTO KoHjeHcaTopa. Ha stor koutyp Io-
NaeTcs UMIIYJbC HalpPAXKEHHS NpsSMOYTOAbHON (PopMEL

B KoHType BO3HHKAIOT 3aTyxawolue koJjeGanud. Habmogas na
3KpaHe 3JIEKTPOHHOJYUEBOH TPYOKM ochuanorpada xapakrep U Aai-
TeJBHOCTh 3aTyXaHWs N CPaBHHBAsg WX C AHAJTOTHMUHBIMM JaHHBIMH
JJIs 3TAJOHHOTO CTAaTOLd, MOMKHO CYAMTb 00 OTCYTCTBHH HJIHM HaJi-
YHM KOPOTKO3aMKHYThIX BHTKOB B OOMOTKe HpOBepsieMoro crartopa.
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HcpocraTkaMy yCTaHOBOK, paboTaioUmux Mo ITOMY METOJY, ABJsI-
oTCsI HEoBGXOAUMOCTh KOMMYTAallMu NpoBepsieMOd 0oOMOTKH craTopa
B H3MEpUTEJbHYIO cXeMy, Heyao6cTBo Hal/dI0jeHHs nponecca 3arty-
XaHHs KOJeGaHuil Ha sKpane 3JEKTPOHHOJIYUeBOH TPYOKH H CyObek-
THUBIIOCTh OIEHKH Kadecrna oOMOTKM CTaTopa.

Bosee copeplueHey MeTOM NPOBEPKH KOPOTKOZAMKHYTBIX BHTKOB
B 0OMOTKe cratopa Ha CTPEIOYHOM IPpHOOpe, MPUHUUNHATbLHAS CXC-
Ma KOTOPOro rmokKaszaHa Ha puc. 6. 9. 3ajaouiell yactpio npubopa si-
JsieTcst TeHepaTop penaKkcallMOHIBIX KoseOaHuH.

Jes 1-d pases

Piuc. 6.8. CxeMa yKJI4AKH UeTHIPEX Cek-
uil 0O6MOTKH OJXHOI (asbl

PenakCalHOHHBIH TedepaTop 3JeKTPHUECKHX KoJeGaHuHui B npubo-
pe BHIIIOJHEH Ha MOJyNPOBOJHUKOBOM TPHOJE [1202 u o6pazosan I1-
0Gpa3sHbIM MATHUTONPOBOJOM 4, MAarHATHBIL MOTOK B KOTOPOM 3aMBI-
KaeTcsi yepes MarHUTONPOBOJ [POBEPAEMOro cTaTopa, a Takke 00-
MOTKaM¥ @y ¥ Ws. OOMOTKA Wy BBLIMOJIHAET POJib 00PAaTHOW CBs3U OT
KoJsekTopa K 6ase tpuoaa. Conporusaenusmu R1 v R2 perynupyior
BEJMYNHY 0OpaTHOM CBA3M Tak, yroObl reHepatop GblI HACTPOCH
6AU3KO K KPUTHUECKO TOYKe CphiBa reHepauHu Ha 4acToTy 350—
400 2y.

leHepaTop cBsi3aH C yKa3blBaloUIEM MPUOOPOM — MHMKpOaMnep-
meTpoM [ -—uepes ABYXKACKajHbfl YCHJIHTC/]b § Ha MaJOMOLIHBLIX
tpuoaax tura [114 u ppmpsiMutens 2.

Veuautenp sipasieTcs Takxe u Oy(PepHbIM KacKajoMm, ycrTpalsio-
MM peaxiuio HAa TeHepaTop H3MeHeHMs HalPY3KH Ha yKa3plBalolleM
npuGope. B pexiive reHepanuu yKasblBaloLiMi npubop nokasbiBact
HauGosIblIeC 3HAUCHHE, IPUHSTOE 3a HyJb (oTcyTcTBre K3B).
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IIpu nanmuny K3B B o6moTKe W, nposepsiemoro cratopa MHAYK-
Tupyetcs 3. 1. ¢. © B K3B BosHuKaeT Tok, CO3JAIOIINA MAarHUTHOO
rmoJie, NPOTHBOLEHCTBYIONEe MATHUTHOMY TI0/II0 O6GMOTKH s, [ATAe-
MOH OT reéHepaTopa, T. e, H3MEHSIOTCS MAPaMCTPb CXeMDLI reHepaTopa.

[Ipy u3MmeHeHHH MapaMeTpOB CXeMBl ICHepaTopa IPOHCXOAIT
cphIB reHepauny. B oOMOTKe w3 Ipu 9TOM GYAET POXOAHTD MOCTOSH-
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Puc. 6.9. Tlpudnuuunanbiasi cxema mpu-
Gopa st NMPOBEPKIL  KOPOTKOZAMKHYTLIX
BITKOB B 00MOTKC CTATOPOB

HBIH TOK, /160 CYLICCTBEHHO MCHBINHH CpeaHesdhhCKTHBIOND fepe-
MEHHOTO TOKA B PEKHUMC TCHePallMH, Ji00 CYNIeCTBEHNIO GOJbIII
3Toro toxka. M B toM, ¥ B Apyrom cayuae B 0OMOTKe @, He MHAYKTH-
Pyercs 3. 4. ¢. 11 cTpeska npubopa / OTKAOHSICTCS BJEBO, OKA3LIBAS
Hannune K3B B 06MOTKe poBepsicMoro ctaTtopa.
O6moTka w,, BKIIOUAeMas depes conporusienne R3 kuonkoi K1,
. Tpencrasasier sxksusagent K3B B o6MoTKe CTATOPA W CJAYKUT A5
. IPOBepKu paorocnocobHOCTI NpuBopa.

§ 6.4, THINOBLIE CXEMBI HAMOTOUYHLIX CTAHKOB

BCe MHOFOO6p83H€ HAMOTOYHBIX CTAaHKOB, npuMensieMbx p np:l-
OCTpOPITCﬂbHOﬁ NPOMBILLJIEHHOCTH, B COOTBETCTBHU C K.HaCCH(l)H‘

Kalneii y3/10n U 90MEHTOB ¢ 06MOTKAME  MOKHO paszedaiiTh Ha TPH
“Tpynnm;

 Gop
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I OTKPBITOH (psiA0BO) HAMOTKH; /st HAMOTKH Ha KOJbBILCBDIC
KapKachl; 1718 Na30BOA HAMOTKH.

[Ipu paspaboTKe TEXHOJNOTHYECKOrO MPONECCa HSLOTOBICHHMA y3-
710B ¢ OGMOTKAMH NMPHMXOAMTCS Ha3HAuYaTh CKOPOCTh M L1ar HAMOTKI
i ycH/IMe HaTSXKEHUS MPOBOAA, KOTOPhIE HCIOIb3YIOTCA MpH HaCTpOU-
Ke HAMOTOUHBX CTAaHKOB H BhIOOpe THIIA CTAHKA.

CKOpOCTh HAMaThIBAHHS C TOYKM 3peHHs MPOM3BOAHTENBHOCTH
no/KHa OLITh nanbonpluedl. OaHako BeJHUMHA ee AJA AaHHOTO CO-
yeTaHUs HONEPeuHOro CeUeHHA KapKaca WU MAarHUTONPOBOJA, CXEMDbI
HAMOTOUHOTO CTAHKA M TEXHMUECKMX BO3MOXKHOCTEH yCTpOMCTBa /s
peryJHPOBAHUA HATAKEHUs NPOBOJA, a TaKKe bu3UKO-MeXaHHYECKHX
CBOKCTB IpOBOJA C H30JANMEH OrpaHHYMBAETCA HEKOTOPBIMH JOMYC-
TUMBIMU Tpejeqamu. [Ipesbiuienue CKOPOCTH HAMOTKM HAJ AOMYCTH-
MBbIM 3HAUEHHEM IPUBONHT K CHHKEHMIO KauecTBa M HaAeHHOCTH
y3J108 ¢ 0OMOTKaMH{ (K BO3MOZKHOCTH IOSIB/JICHHA o6pbiBa), HapyLle-
HUIO M30JSILIMY, H3MEHEHHIO TONepeyHoro ceueHusa H, KakK CJIeACTBHE,
CONPOTUBIEHUIO €IMHHLbI JJHHBI TPOBOJA.

JlonyCTHMYI0 CKOPOCTh HAMAaThiBaHHUs MPHMEHHTENLHO K KOHKpET-
HbIM YCJIOBUAM €€ BHUTOJHEHHs yCTaHABJIHMBAIOT KCHEPHMEHTAJBHO
TaK, YTOOBl OHA He Moryia TpHBECTH K YKa3aHHOMY CHIHIKEHHIO Ka-
yeCTBA Y HAJEKHOCTH Y3/J0B C OOMOTKAMH.

Jlast BceX BHAOB HaMOTOYHBIX CTAHKOB OJIHHM M3 OCHOBHBIX Y3-
JIOB, ONpeesOHX TPOU3BOAHTEILHOCTh HAMOTKH M KauecTBo y3./10B
¢ 06MOTKaMu, sIBJSAETCS YCTPOHCTBO N/ PEryTupoBaHusa HaTaKeHHA
gposoja Npu HaMaThiBaHWH. [IpHHLMITHANBLHO yCU/IHE HATAMCHHA
1pOBOAA NpPH HAMATHIBAHUH NOJIKHO OBITh HAaUOBOABIIHM, YTO 00€eC-
NeunBaeT MJIOTHOCTh OOMOTKH H HaMMeHbLiMe pasMepbl y3jnoB ¢ 06-
MOTKaMH, OAHAKO upe3MepHoe yBeJHuYeHue VYCUJHA HAaTAKERHs
MpOBOJA MOXKET IPHBECTH K €ro paspriBy HJH K DaspyLIEHHIO H30-
asiuny. 1TosToMy gomycTHMOe yCHaue HaTSKEHHf MPOBONA NMPH Ha-
MATBIBAHHU TOMKE ONPEIETSIOT 3KCIepHMEHTaqbHO. B oTneabHbIX
cayuasx yBeMHUEHHe HATSKEHHs NPOBOJA MOXKET OrpaHdiHTh MeXd-
HAueckasl MPOYHOCTh CaMOrO TNpPOBOAE, & Halle — MEXaHHIeCKdad
IpOYHOCTh M30/sAHH. MHOTHE H3OSLHOHHbIE IMaJH HAUUHAT PAC
TPECKHBAThCA MPH YCHINAX HATAxeHHs B 1,5—2 paza MEHbIUHX, HEM
YCHJIHSA, KOTOPbIe MOTYT MPUBECTH K OOPBIBY CaMoro Mmposoja. Opna-
KO, VUHTBBasi, UTO OTHOCHTEJbHbe YIIHHCHHS Da3HbIX H30/AUHOIN”
HBIX JAKOB HE3HAUMTENbHO pasJHyaloTcs MeXXAy Co0oi u 3Hadll
TenbHo Menbute (B 1,5—3 pasa) OTHOCHTETBHBIX yAJHHEHWH Matepil-
ana NpoBOAA, FOMYCTHMBIE YCHJIHs ero HaTSZKEeHHsl MPH HaMaThiBd-
HHY MOMKHO OINpejelATh 1O CHIaBy W AHAMETpY NPOBOAA.

JIna KOHTpOJst U PeryJHpPOBaHHsA YCHJMI HaTAMKEHIUs npoBOAd
MPUMEHAIOT yCTPOACTBA, Pa3/IHYHbIE [0 NPUHIHIY aefictBusa 1
KOHCTPYKTHBHOMY HCIOJTHEHHIO.

KOHCTPYKUHS OJHOTO H3 NPHOOPOB /151 H3MEPEHH: YCHJIHA HaTs
JKeHHs MPOBOjia HENOCPEeJCTBEHHO B IpoIlecce HaMaThiBaHUA rmokKasa-
va Ha puc. 6. 10. K xopnycy 4 npukpelJeHsl pyuka 10 u wxajna &
B xopryce Ha WapHKOMOIMIUIHHKOBBEIX ONOpax ycTaHOBJICH quck 2
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Puc. 6.10, I'paMMoMerp AJIsT NPOBEPKH yCHJHS HATAXKCEHHA [POBOA& B Ipouecce
HaMOTKH:

{—ponuk; 2—nuck; §—crofika; 4—Kopnyc; 5—BUHT;, G—TpyKUNa; 7—wmtudT; S—wKana;
9—cTpeniKa; [0—pyuKa

K43aHO HYHKTHPOM), IPY KOTOPOM MOMEHT Ha AHCKe 2, co31aBaeMbli
yCuJiMeM HAaTsKEHUsI MPOBOJA, YPABHOBECHTCSI MOMEHTOM CIMpaJb-
HOH NPYKUHBL 6.

Ha puc. 6.11,a noxasaHa cxema MexaHHYECKOro peryJisaropa
YCUJIHS HaTsKeHHs NpoBOja, CMaTbiBaeMOro ¢ KaTylUIKM 7, yCTaHOB-
JeHHOl B neHTpax 8. Ycunue P HaTsXKeHMs NPOBoja 2 pery’aHpyroT
NpenBapuTe bHBIM CKaTHEM INPYXKHMHBL 3, oT:KMMAamWLIeH ponuk [ U
TOPMO3HYI0 KOIOAKY 6 BBepx. lIpu 00pbIBe MpoBOAA MPYKHHA & NPH-
KUMaeT KoJogKy 6 K Iieuke 5 KaTyllKH 7 H ocTallaBluBaeT e 0T
Packpyuusanus; npu ociaadNeHUM VYCHJIMS HATAXKENHd KOJOAKA 6
UpUTOpMakuBaeT BpallieHHe KATYLIKH, NP YBETHUCHHH YCHJIHA Ha:
TSKeHUst KoJloaKa 6 OTIKHMAeTcs OT Liedkd § Karyuwku 7. [duas us-
MeHeHMsi npeBapUTENbHOIO CKATUA MPYXKHMHBI 3 U, CICL0BATEIbHO,
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Pic. 6. 11, CxeMmul yeTpoficTs st DeryJ iipoBaHIIsE YCHAMS HATHKCHI  1IPO-
BOJA JIpH HaMOTKe:

a—MexaHHyecKas;
! poauk; 2- npoBoj; J—IpyXHia: 4—TOK; S—IUeuKa; 6—KonojaKka, 7—KaTylwka; 8--1euTp;
9—BTYyNKAa;
6--aneKTpoMexanuyeckas (Mydra);
- -5J€KTPOABUTATEL: J—KaTyliKa; 3 MarHUTONPOBOA; 4—noabll  poTop; 5—onopa;
6, 7--onpaBKH
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YCUIMS HATAXKEHHsT HPOBOJA IIpM HAMAaTbiBAHMM BTYJKa 9 ncpeme-
aeTcsl BBEPX WM BHU3 110 LITOKY 4 U CTONOPUTCS Ha HEH.

Bosbulyio TouHOCTh pery/inpoBaHus ycujust naTsxeHUs oOec-
0eUBaIOT 3TEeKTPOMATHUTHBIE My(DThI, paGoTaIOLIC MO pasHbiM CXe-
Mam, oflHa U3 KOTOPLIX MokasaHa ua puc. 6. 11,6, Kartyuiky ¢ npoBo-
IOM 3aKpemIdAloT Ha ONpaBKe 6, yCTAHOBJEHHOH B IudDPUKONO/IIINII-
HUKOBBIX OTlOpax J.

K onpaBke 6 ¢ kaTyurkofi npuxaajabizaeTcs asa MOMEHTa — OT
YCHJINS HATSXKEHHST CMaThlBA€MOro NPOBOJIA M MPOTHBONOJIOKHBIH 10
(IanpaBJCHUIO MOMEHT TODMOXKEHHS 3JIEKTPOMAarHUTHON  MyQToH.
Mydra coctour us aByxdasHoro MHAYKIMOHHOTO ABHraTCIs | Tuna
HOUJI-05, xaTymku 2 371€KTPOMArHHTA ¢ MarHHTONPOBOAOM 3 H I1O-
Jloro poropa 4 B BHIE JIEIKOrO CTakaHa M3 aJiOMHHMEBOrO CIIJaBa.
Karymky 2 ¢ MarunTonposojoM 3 NPUBOAMT BO BpaIleHHE 3JEKTPo-
nBuratenb /. B peaysbraTe B3auMOIEHCTBHS Bpal[alollerocs mar-
HUTHOTO MOJISI KaTyulky 2 W BUXPEBBIX TOKOB B M0JOM poTope 4 Ha
ONpPABKY 6 HaKJajJblBAeTCH KPYTALIMH MOMEHT, BeJHUMHY KOTOPOTO
H, CIeA0BATCJIbHO, YCHIHE HATAKENUs 11POBOJA NPH HAMaTLIBAHMH
MOXHO DEryqHPOBATb, H3MEHSIA CKOPOCTh BPAIIEHHS 9JEKTPOABHra-
Teqs / W TOKa B KaTynlKe 2 C NOMOIIBK) [IEPEMEHIION0 COMpPOTUBJIE-
Husl 7.

Cranku ans oTKpwiTOi (PsifoBOi) HamoTKM. Turosas cxead
CTAHKOB /151 OTKPBITOA (PALOBOH) HaMOTKM MoKasaHa Ha puc. 6. 12,
BpamatenpHoe gBuienue oT s.eKTpojBHTATENs | uepes peMEeHHYIO
nepenauy d,—dy coobluaercs MIMHHACTIO CTAHKA 2, Ha KOTOPOM yC-
TaHoBJeH Kapkac /0. Or mnunjgens 2 yepes GpUKIMOHHYIO Mepefauy,
COCTOALIYIO M3 ABYX AMCKOB 3 ¥ § U po/iHKa 4, Bpalileliie nepejaercs
Ha ABa XOMOBLIX BUHTA 6, C ONHUM M3 KOTOPBIX HAXOAUTCS B 3alell-
Menuy noayraiika 9 kapeTkn 8 packjagbiBaouero mcxanusma, Cra-
HOK HMEeT 1Bd IePe/BHKNBIX ynopa (Ha pPHCYHKe He IIOKa3aHbi),
PETyIUPYIOUIMX AJHHY HaMoTKu Ha Kapkac /0. [lo poctn:eHuu ka-
peTkoW & OJHOrO M3 3THX YIOpPOB Moayrafika 9 nepekupbiBaeTcs: Ha
LPYroil XOAOBOH BMUT M JABHJICHHE KaPeTKH HAYUHAEGTCH B IPYIYio
CTOPOHY, T. €. HAMOTKA BTOPOro pfAga oOMOTKH. UHCaIo BHTKOB, HA-
MOT@HHBIX Ha Kapkac [0, OKa3blBAeT CUeTUMK 7, KOTOPBHIH 4aCTO 5IB-
MACTCsE CUCTUHKOM-3a1aTUHKOM, T. €, HMEeT YCTPOHCTBO It BLIKJIIO-
U€HHST CTAHKA NOCJe HAMOTKH 3a1aHHOr0 UHCJA BUTKOB IIPOBOJA.

Llenb ckopocTelt craHka HacTpaubaeTcs coraaclio ypasleluio

4

L=V

n, .
1 (12 n

TAE A — CKOPOCTb BPALIEHHs BaJa 3AEKTPOJBHratedss B 00/mun;
"l
—L — HCKOMOe mepeaTounoe OTHOLIEHMUe JUaMEeTPOB CMEeHHDIX
2
LW KHBOB;
L — mepumerp morepeutoro ceuenms Kapgaca (AJuHa OAHOTO
BHTKa) B MM;

Vi — omTHMasibHAS CKOPOCTb HAMOTKM B MM/MUH.
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Kapetrky 8 mepemeniaer xHa TpeOyeMbli 11ar 3a OAMH o0OOpOT
WIHHEeAS CTaHKa Illenb JeJeHHd, KOTopash HacTpaHBaeTCs COTJIaCHO
ypaBHEHHIO
1 06.xapraca chr fx.u - fu’

[I€ fper — MCKOMOE TIepeaaToylioe OTHOWECHHE (PPHKLHUOHHOIO MexXd-
HU3Ma (nmoJoxKeHHCe ponauka 4 MoxKeT OblThb OTTpaayHpo-
BAHO MO wWIKaje B BeJUUYHHE mara HaMOTKH)
fvs — 11aT XOJAOBOT'0 BUHTA MeXaHH3Ma pacKJaiKu B MM;

Pic. 6.12. Tunoasi knHemMaTHuyecKas CcXeMa CT&HKOB
s OTKprTOﬁ HaMOTKH:
2—nunungens; 3, S5—AHUCKH; 4—pOJIIK;
7—cueTunK; &—kKaperka; 9—nonyralika;
10—Kapkac

I—3JICKTPOUABHTIATEN b;
6—XON0BbIE  BHUTBHI;

fq — IIal HaMOTKH, KOTOPHIH HYXKHO IOJAVYHTL B KaTy:lKe, D
MM; IpH MJIOTHON HAMOTKe (BHTOK K BHTKY) Il MpH MIOIO-

pSALOBOH HAMOTKe fy=dy;
dy — nMaMeTp NpOBOAA C H30JsIHE.
Hantomee pacnpocrpaHeHbl mist OTKPLITOH
CPH-06, umeomne caenylonie TeXHHUECKHC XapaKTePHCTHKH:
JHaMeTp 1naMaThiB1eMOH IIPOBOJOKII . 0,03—0,15cun

HaMOTKH  CTdHKi

mar HAMOTKH . « . . . . « . . . . 0,03—0,6 mm
HUboabas JAuHY Kapxac) . . . . . . . 10 250 wmwm
. . . . 210 3000 o6/mun

I A0 ()60[‘OTOB miunjensa

140



CTaHKKM AJs KOJbUEBOH HAMOTKH HMEIOT UeMHOUHBIC MeXaHH3MHI,
KOTOpHIE OBIBAIOT ABYX OCHOBHLIX BHIOB:

a) co uIyJei, pacnoJoXkenHoil Ha o6oae yennoka (puc. 6.13,a);

6) ¢ xoJableBol wnyaei (puc. 6.13,6).

B mepsom BHae UYeJHOK 2 MOXKeT HMeTh BHA HE3aMKHYTOTO
KoJbld, KOTOPBIA MPHBONUTCS BO BpallleHHe: ABYM#A 3y6UaTBIMH KO-
aecamn 4 (cm. puc. 6.13,a). CyluecTByIOT UeTHOUHBIE, MEXaHH3MbL
3TOTO BHAA, Y KOTOPBIX B BHIPC3 UEJIHOKA BCTABJAAETCS CheMHBIH cer-
MEeHT, o6pasyIolHii 3aMKHY T 3y6uaThiili BeHel yeqHoka. [asa mpu-
£OJa UYeJHOKA B TAKMX YEJHOUHLIX MeXaHH3Max AOCCTAaTOYHO TOIbKO

Piuc. 6. 13. Ueanounnic MexanusMbl ¢TAHKOB AJSI KOJLLCBOH HaMOTK!I:

a-——co mmyneil, pacrmonoxenHoil na oSome YeHOKa]

I—kapkac; 2—uesHoK; S—Inyas; 4—3yBuaToe Kojeco; 5—POJHK;
6—c KOMbLEROH wmIynei;
I—KapKkac; 2—uesHOK; J—KO3mipeK; 4—Bas; 5—3y6uaToe KoJaeco; 6, 9I—PpOJUKH; 7—unvas;
8—cneMHBIl ceKTop

GRHOTO Beayuiero 3yduaroro Koseca. HelHOK Npu 3TOM Oyper Bpa-
atbcs OoJiee MIaBHO, 4TO NOJIOXKHTEJNbHO CKAasbiBaeTcs Ha Kadge-
CTBE KOJbIIeBHX HaMOTOK. CbeMHBIH cekTOp B 060/ YeqHOKA Heob-
XOnUM I 00ecreyeHnsT BOSMOKHOCTH PasMEIleHHsT CTEHKH KOoJblle-
BOro kapkaca / BHyTpH YesnHoKa. [IpoBOL HaMaThIBAIOT Ha Kapkac [
crenyomum obpasom. Ilpu BpameHnu yenHoka 2 or 3y6yaThiX Ko-
Jiec 4 mpoBoJ1, KOHEI[ KOTOPOro 3aKpelJieH Ha KapKace, 6yIeT cMaThi-
BaTbCsl CO WIMYJAH 3 M 4epe3 POJHK 5 YKAalblBaThbCsl HA CTCHKY Kap-
Kaca. 3a onMH 0OOpOT YeJHOKA HAa KapKac YK/JIANLIBAETCS OLMH Ii-
Tok. [Ipn BpaleHHH 4elHOKAa B NpOIECCce HAMOTKH KapKac TakzKe
MeIJIEHHO BPallaeTcsd BOKPYT BePTHKaAbHOH ocH (ABHIKEHHE TO-
daun).

Yennounble MeXaHH3Mpl IIEPBOTO BHAA UMEIOT KAK IOJIOKHTEIb-
Hble, TaK H OTPHUATEJbHbIe CBOHCTBA. K IOJOKHTENbHBIM CBOUCTBAM
MOXKHO OTHECTH BO3MOKHOCTL HAMOTKH HA HECKOJBKO KOJbUCBBIN
KapKacoB NPOBOAOM ¢ OAHOI WINYJH, & TaKXKe BO3MOKHOCTb peisa-
PHTeNbHOH HAMOTKH NPOBOJA Ha ILUNYJI0 OTAEIBHO OT YeJHOKa Ha
Apyrom paboueMm mecre,

OCHOBHBIM HEIOCTATKOM YCJHOYHLIX- MEXAHH3MOB €O LIMyJefi Ha
o0oze yeqHOKA SBIAETCS 3HAUNTEJNbHOE YXYAIIEHHE YCJIOBMH Ha-
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MOTKH TpH HaJHUHH CMCIIEHHs] OCH BpalleHus YeJTHOKa OT OCH Moie-
peuHoro ceueHHsi Kapkaca. [lpm OTCYTCTBHM TaKOTO CMeElIeHH:
(pnc. 6.13,a, BepXHssd cxXeMma ClpaBa) HaMOTKY NpPOM3BOAAT MpO-
BOLOM, HATSKEHHC KOTOPOTO 3a oxui  0DOpPOT UCJTHOKA  MEHseTCs
He3HAUHTEJALHO; NpH CMEIIEHHH oceH BpallleHHs uejJHOKa n mnoleped-
HOTO CedeHMsl Kapkaca (HIDKHAS cXemMa) YC/JIOBHS CMaTbiBaHHA MpO-
BOMA CO LIMYJH TpPH PasHbIX ee NOJOXKEHHAX 3a BPCMs OLHOIo 000-
pora ueiHokKa OyayT passiuspl. IIpH NpOXOMKAEHHN LITyJei MoJo-
weinit 10—11—12 namorky 6yayT NPOBOJHTL NPOBOAOM, He HMeIO-
IIMM HATSUKEHHST H gake MpoBHCAloWnM B BHac netau. [Iposon
6yayT yKJAaabBaTb Ha Kapkac c 60/1buiumM pasdpocom Iiara, a uHor1a
epaBHOMEePHOCTb CMATLIBAHHSI IIPOBOAA €O IHNYJH MOXKET MpH-
BECTH K OGPBIBY MTPOBOAA U/IH K 0Opa30BAHHIO B €I'0 MaTepHaJse Hefo-
MyCTHMO OOJbIUNX BHYTDEHHHX HAampsiKeHHH, KOTOpbIC BIOCICACT--
BIIM MOTYT IpHBECTH K OOPLIBY OOMOTKIL.

KpoMme TOro, 4eJHOUHBIC MeXaHH3MbI CO mnyJei Ha obone yen-
HOKA HMEIOT ellle ABa HeJOoCTaTKa:

a) M3-33 3HAUNTEJNBHOM AJMMHBI UIMTyAu 3 Hesib3s HamaTbiBATh
KapKac ¢ MaJbM BHYTPEHHHM IHaMETPOM,

6) m3-3a HeOOJbUIOTO JHAMETpa IMYJH IIPOBOJ, CMATHIBAEMbIH
¢ Hee, COXpaHsieT BOJHHCTOCTb H IIpH HAMOTKE HeJOCTATOYHO MJIOTHO
objeraer KapKac gaxke IpH HanOO/IbUIEM 1ONYCTHMOM HaTSKEHHH
[poBOAA.

YeHounpie MexaHH3Mbl ¢ KoJbleBo#l mmysed (puc. 6.13,6) He
MEIOT yKa3aHHbIX HENOCTAaTKOB M Oojiee UIMPOKO IIPHMEHAITCA.
UedaHOK 2 TakxXKe HMeeT CLeMHbiHl CerMCHT IJsl YCTAaHOBKH CTEHKH
kapkaca / BHYTpH ueaHoKa. Kombuesas umyss 7 ¢ XKelo6KoM B ce-
pCAMHE PACIIONOKeHa KOHIEHTPHUHO C UeJHOKOM H MOZKET OTHOCH:
TeJbHO ero cBOGOLHO BpamlaTbCsl B MOAAEPKHBAIOMINX ee POTHKAX 0.
V mmyan nmeercss CheMHBbIE CeKTOp 8 nJis yCTAHOBKH CTEHKH Kap-
Kaca BHYTPH UCAHOUHOIO MCXAHH3MA.

[Mocse ycTaHOBKH CTGHKH KapKaca BHYTPH YeJHOKA H IUMYJH J10
Hauasa HAMOTKH Ha Kapkac HeoOXOAHMCe KOJIHYECTBO IIpOBoAA Ha-
MaTbIBAIOT B Kesa060K muryan. st 3Toro Wyai0 KecTKo CBA3LI-
BAIOT ¢ UEJIHOKOM, KOTOpPOMY OT Baja 4 uepes 3ybuaTble Kojeca o
coofiaeTcsl BpalieHie B HalpaBaeHHH CTpeakn H, MpoTHBOMOMOK-
HOM paGoueMy HaIpaBJEHHIO BpalEHNs YeaHoka (10 CTpesKe B).
Ha wmyai0 mamMmatsiBaloT TpebyeMoe KOIMYecTBO mpoBoaa. 3areM
HINYJT10 0CBOGOXKAAIOT OT UeTHOKA, IPOBOJ ¢ HeC NMpoNycKaloT 4yepes
KG3bIpeK 3 M poJuK 9 MEKIYy UYeJHOKOM M ILINyJedl M 3aKpelsior
Ha Kapkace I.

[Tpu Bpaulenun yesiHoOKa 10 cTpesake B poank 9 ma ero nbone
ONMICHIBAET OKPYKHOCTH BOKPYT CTEHKH KapKaca M MPOBOA CO LIMYJIH
nepeMaThiBaeTcst Ha Kapkac. Eciim cTeHka Kkapkaca paciofokeHa
B uenTpe uesHoka (pnuc. 6.13,6, Bepxussi cxema cnpasa), TO Ipo-
BOJL CMATbIBAETCS CO IUMYJH 3a BpeMsi OZHOIO 000pOTa UCAHOKA paB-
HOMEDHO NpH MocTosinHoM HaTxenun. Ulnyas npn stoMm Bpaiaercs
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{aBHOMEPHO, HO CKOPOCTb €e BpaleHHsA OyIeT BO CTOJbKO Dpas
MeHbIlie CKOPOCTH BpalleHHs ue/JHOKa, BO CKOJIBKO pa3 aJHHa OQHOTO
BHTKA& HA KapKace MeHbIle JJIHHB OJHOTO BHTKA MPOBOJA HA LIMYJe.

Eciu cTeHKa KapKaca pacrno/oXeHa He B HeHTpe UeJHOKa {HHXK-
HASL CXeMa), TO CKOPOCTb CMaTBIBAHHS TPOBOJA CO UIMYJAH 32 BPCM$
OHOTO 0oGopoTa ueqHOKAa OyAeT HeDABHOMEPHOH, HO YCHJHE HATH-
MKEHHS TPOBOLA TIPH 3TOM NMPAKTHIECKH OCTAETCS MOCTOsiHHLIM. [loc-
Jnengec oODBIACHARTCS TeM, YTO MPH BPAILCHHH YeJHOKa, no Ipekpa-
LIeHHH NOoTpeb/IeHnsT mpoBoaa Co
HIyJIH, MOCJAeNHssl mpeKpauiaer
BpallaTbesi W OTCTaeT OT uel-
HOKA.

[TpeumyulectBa 5TOTO BHAA
YeJTHOYHBIX MEXaHH3MOB:

a) BO3MOXKHOCTb HAMOTKH Ha
KapKacel ¢ MaJbIMy BHYTPEHHH-
MH OTBEPCTHAMHM, KOTAA CTeHKY
KapKaca HeJb3sfl pasMecTHTb B
LEeHTPC 4eqaIoKa;

6) MOCTOAHCTBO YCHJIHS HATS-
JKEeHHS MPOBOA, UTO, B CBOIO OUe-
penb, obecneunBaeT MOCTOAHCTBO
1ara HaMOTKH;

B) BO3MOXHOCTb IIaMOTKH Ha
Kapkachl 00JBIIOTO anaMmerpa ¢
OOJLINTHM KOJHUYECTBOM BHTKOB, Puc. 6.14. Tunmopasi KHuHeMaTHuecKan
yTo obecneudpaeTcss  GOJILLIOH — CXCMa  CTalkoB  AJsT  KOJbUCBOH  Ha-

€MKOCTBIO IIMYJIH. MOTKH:
- [—>3JexTpodABHraTeNh;  2—AHCK;  3—POJHK;
Hepocratkom weHOUHBIX Me T apiac

XaHH3MOB 3TOTO BHJA SABJISETCS
HeoOXOANMOCTb HAMOTKH NPOBOAA Ha HIMYJIIO [ToCAe YyCTaHOBKH KaxK-
JIOrO HOBOTO KapKaca, NpuiueM Ha IITyJIK HeoOXOAMMO HaMaThBaTh
_ POBHO CTOJIBKO MPOBOAA, CKOJLKO HYXKHO MJIsi HAMOTKH Ha OIHH
Kapkac.

Ha puc. 6. 14 npusepena THnoBas KHHeMaTHyecKkas cxeMma CTaHkKa
A HAMOTKHM Ha KOJbIEBbLIE KapKachl ¢ UYCJHOUHBIM MeXaHH3MOM,
MMEIOIHM KOJbIEBYIO iy, HelHOK 2; HMeeT BCTaBHOM 3y6uaThiii
CerMeHT M MPUBOJMTCS BO BpalieHHe OT OQHOTO 3y6UaToro KoJeca s,
MOTYYAIOLIEro BpallCHHe Yepe3 UepBsUHYIO Mapy 2o, 22 H PCMEHHYIO
nepepauy d; u dy; OT 37jeKTpoaBHratTeas 1.

Uenb ckopocTell cTaHKa HACTpanBaeTcs IO YpaBHEHHIO

2 2y
=V,

L=n,
=& Ydy 29 2

o€ 7, — CKOPOCTb BpalleHHs Bajga SJeKTPOABHraTeslst B 00/MumH,
L — mepuMerp NONepeuHOTro CEUCHHS KapKaca B MM;
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Vi —— onTHMaNbHas CKOPOCTb HAMATBIBAHMsS (yCTaHaBJAHBAETCS
SKCHEPHMEHTANBHO) B MM[MUH;
d
Tl — HCKOMOe TepefaTouHoe UHCIo.
ag
Kapkac npuBOAHTCS BO BpallleHHe ABYMs pOMHKaMH dy, TOBEpX-
HOCTb KOTOPBIX MOKPHITa pe3nHo#l. llenb nenenuss wan mopaud Kap-
Kaca HaCTPanBaeTCs MO ypaBHEHHIO
P4 [24 4 P4
1 06. ueanoxka —L- “— 25 T gg, -
<3 4 26 28

H?Y

rue z—a — HCKOMOE NepefaToYHoe YHCIIo;
4
@ — 4dcaI0 3y6UOB, HA KOTOpOe MOBOPAYHBAETCH. XPaloBOe
KOJIeCO Z4 3@ OJMH MOBOPOT AUCKa 2| :
fy—1uar HaMOTKH (Ipd NJIOTHOH HaMOTKe [y=du;, dy — 1HA-
MeTp JIPOBOAA C H3OJALHEN) B MM.

[To wHaligeHHBIM KHHEMATHUECKHM COOTHOUICHHSIM HACTPOIKH
CTaHKa MOXKHO OIpe/e/INTb MalllMHHOe BpeMs f, HAMOTKH Ha KOJb-
neBoft kapkac. Tak, H3 ypaBHEHHS UENH CKOpOCTed MOKHO HaHTH
CKODOCTb BpAaLICHUS YeJHOKA

HJIH BpeMsi OZHOTO ero ovopora t,= — [mun].
n‘{

TOI‘ILEI MallUHHOE BpeMsI HAMOTKH @ BUTKOB
1

Ecan na kapkac auamerpoM D NJOTHO HaMaThIBAeTCss NPOBOJ
¢ H30gsuHel, uMcoLell 1uamMerp dy, Ha YTOJd «, TO YHCJAO BHTKOB
HaMOTKH

nDa
360d

’

‘

4 MalrngHoe BpeMst TAKOH HAaMOTKH

nDa
=" [uus).

3604y, ny

Texnuyeckds XApAaKTepHCTHKa HauboJsee paclpoCTpaHEeHHOro
TUIIOpA3Mepa CTaHKOB Ul KOJbILEBON HaMOTKH, paboTaluiux Mo
PacCMOTPEHHOH cXeMme, CJAeyiolas:

LuaMerp uamareiBaeMod mposoaoxn . . . 0,03--0,08 wxu
AHAMETP Kapkaca . . . . . . . . . . .. 30—=90 xu
BbICOTA KapKaca . . . C e e oo 520 M
HAWMeINloBaHHe T(A19N (mm, . 0,03 s
qucao 0BopoToB yeanoa . . . . . 50 o6/mun
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Hos na3oBoii HAMOTKM NPUMEHSIOT CTAHKH ABYX OCHOBHBIX BHIOB
(puc. 6. 15).

Ha craukax nepsoro suna (puc. 6. 15, @) y3e1 ¢ MarHUTONpOBO-
nOoM 4 YCTaHABIMBAIOT B NEHTPHl KPOHIITEHHA 5, 3aKpensienHoro Ha
nnEaene cranka. Iposon ¢ Katywiku / uepes manpassstiomui po-
JIUK WM BTYJAKY 2 NMOAaercss B Nasbl BPaILAlONerocs MarHuTONpo-
BOZ4, N1a3bl KOTOPOrO B COOTBETCTBHH C TPEOYEMBIM IATOM HAaMOTKH
oxBaucubl weukamn 3. Illeukn 3 o6aeruaior nomananne 1IpOBOAA
B 1143 MarHUTONPOBOAA.

,/ 7 4.
@L\“A\ \\\\\\/\“\\
/A —— :
RSSOy

%

Puc. 6.15. Kuhematuueckue cxeMbl CTaHKOB ISl MA30BOH HAMOTKH:
a--C BPAIlEHHEM MalHHTONpPOBOAA;
I—KaTyuika; 2—BTyJKa; 3—I[eyKH; 4—MarHHTONPOBOA; S—KponiwTteii;
6—C HEeNOABHXHBIM MarHHTONPOBOAOM;
I—croiika; 2—KpoHWITeHH; 3—pbluar; 4—IUNHHAEAb; 5—IOKHB; 6—KaTYIIKA: 7—DOJHK;
8—Iu1euKH

Ha crankax sroporo suma (pnc. 6.15,6) ysen ¢ MarHHTONmpo-
BOLOM yCTAHABJIMBAIOT B LEHTPHl HEMOJBHXKHOTO KpOHIUTEfIHA, 3a-
KpelJIeHHOro B nepefrel crofike / cravka. Ilposog ¢ karymku 6
MPOXOAHT Yepes3 POJMKH 7 M BPAUAOLIHIACI IINHHACAb 4 H yKJIaAD-
Baercsi B OXBaueHHBbIe LleuKaMM & 1asbl MarHuTomposoxa. [lasd Ha-
MOTKH B [a3bl MATHHUTONPOBOAOB Pa3HBIX rafapHTOB BpallalomLHuics
pbluar 3 MOXKHO YCTaHaBJIUBAaTb OTHOCHTENBHO MITHHAENAS 4 Toj pas-
HBIMU YTJIaMH.

Ha aTux cramkax merko HaG/100ath 3a yKJAaAKo# MpoBoja B naa.
Ecin kakofi-Tc BUTOK He MONaT B 11a3, TO MOMXKHO JICTKO OCTAHOBHTD
CTaHOK, 3alpaBHTb 3TOT BHTOK B a3 BPYUYHYIO H NPOLOJIKATb Ha-
MOTKY Ha CTaHKe,

Ha crankax nepsofi rpynnsl 6BIBAIOT CAyyaH, KOTAa OAMH H3 Iep-
BbIX BHTKOB HE ITOH&J] B Nas, H 3T0 OOHAPYXKHBAETCS TOJIBKO IT10OCJE
HaMoTKil Bced cexnuu. Torna mpuxomutcesl NGO pasMaThiBaTh, AH60
cpesatb 3Ty ceKuno HamoTKd. ONHaKo Ha CTaHKaX BTOPOro BHAA
(pOBOA Ha AJMHE KaXAOro BHTKA cKpyduBaercs Ha 360°) wero met
B CTAHKaX MepBOro BUAA.

CKOpOCTb HAMOTKH Ha 3THX CTAHKAX YCTAHAB/ANBAIOT 9KCHEPH-
MEHTaJbHO NPHUMEHUTEJNbHO K KaXKIOMY BHAY MATHHTONPOBOLA
H MapKu IpoBoaa.

145



TIpu BLINOJTHEHHH MA30BOH HAMOTKH HAl0 YAEMATb GOMbUIOC BHA-
matue oQopMiIeHnio ee JoGoBLIX yacTed. [lsl opraHusanin yKIaiKka
IpOBOA HA TOPLE MATHHTONPOBOAA MO TpeGyeMoi (opme Tnpume-

BRI
L_J.L_L_J
T
4 Il

a) 5) o

Puc. 6.16. OnpaBku 178 YCTAHOBKH HA CTAHKZX AJsL [430BOfl
HAMOTKI MarmiiTonpoBoJOB Y3J0B CTATOPA THPOMOTOPOB:

@—3aKPBITOH KOHCTPYKUHH; H—OTKPBITOH KOUCTPYKLHK

HSIEOT CIIeIjiaJibible OlpaBKH, ¢ MOMOLILIO KOTOPBIX Y3J/bl C MATHHTO-
NpOCOfAMH YCTAHABJIHBAIOT B ICHTPBl KPOHIITEHHOB HaMOTOUHBIX
crankoB (puc. 6.16).

§ 6.5. TEXHOJIOTUYECKHE MOTPEINHOCTH L
H3TrOTOBJEHUSR OBMOTO!

TeXHOJMOTHYCCKUIT Mpolece H3roTOBAEHHsT Y3108 ¢ 0OMOTKamu
OJKCH 06eCcneuuTh TOUHOCTD STHX y3JI0B MO 3JeKTPHYECKHM H ren-
MeTpHUeCKEM mapaMeTpaM. KoseGaHust 5THX napaMerpoB BBI3BaHMI
KaK Ko/JeGaHHeM XapaKTepHCTHK HCXOLHbIX MaTepHason H aeTasel,
TaK H HECTaGHIbHOCTBIO PEKMUMOB BLITOJHEHHS ONepaLni TeXHOJO-
FHYECKOrO MPOLecca H3TOTOBJCHHS Y3J0B ¢ OOMOTKAMH.

TexnoJorudccKiil npoiecc MOXKET NpeaycMaTpHBaTb KOMIICHC2-
LMIO CPBUYHBIX 1IOTPELIHOCTEl YMDILIICHHDIM H3MEHEHHeM JHOO ero
pPEXKHMOB, JHGO HEKOTOPLIX KOHCTPYKTHBHBIX MapaMeTpoB yaia ¢ 00-
Motkoi#l, B § 2.5 (ctp. 36) Obln1 paccMoTpen npumep obecneveHus
Tpe6yeMoll TOUHOCTH OOLLEro COMPOTHBJACHUS MpH HAMOTKE INIpOBO-
JIOUHBIX COMpPOTHB/JEHHH C HM3BECTHLIMH TOTPELIHOCTAMH PasMepoB
KapKaca W CONPOTHBJICHHS eJMHMULI I/IMHBI IPOBOJAA 34 CUET H3MeE-
HeHHsl 4Hcsa BUTKOB HAMOTKH.

Bo MHOTHX cjlyuasix OKasblBaercs TPYJAHO ydYecTb M YNpaBadTh
JICPBHUIIBIMH TCXHOJOTHUECKHMH MOTPELIHOCTSIMHU [IpH M3TOTOBJIEHHH
yaqaoB ¢ o6moTKamu. Tak, Hanpumep, KoseOaHHsd yCHINS HATAKEHHS
MpoBOAA MPHBOANT K H3MEHEHMIO CONMPOTHBJICHUMSA EIHHHIBI €ro
JJIMHBL, UTO CKasbiBaeTcsl Ha KoJeOaHHH BBIXOAHBIX 3JICKTPHUYECKHX
nmapaMeTpoB yaJa.

Yupapasath HaTsKeHHeM JIPOBOJA& B [poiecce HAMOTKH O4Y€Hb
CJIOYKHO, MO3TOMY B COBPCMEHHDLIX HAMOTOYHBIX CTAHKAX CTpeMATCH
co371aTh M HCIOb30BATb HanGoJgee UYBCTBHTENbHbIE M GesbiHepIH-
OHHBIE HATSXKHbIE YCTPOHCTBA.

JIIst MHOTHX Y3JIOB ¢ HAMOTKaMH OCHOBHBLIM TpeGOBaHHeM fB-
JAsieTcst ofecedeHne TOYHOrO 3HAUeHHs uneaa BUTKOB. [l HaMOTKH
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TAKHX y3JIOB HCIOJIb3YIOT CTAHKH ¢ [POTPAMMHDLIM YOPaBJEHICM,
B KOTOPbLIX MPpUMEHAIOT ABYXKOMaHAHbIE CUETUHKH-3aZaTYHKH, I'Toc-
Jie[lHHe JIO3BOJIAIOT IO nepBoﬁ KOMaHae BDLIKJIIOUHTBD JABHUHTATC/b
cTalika HJIl NEpeKJAIOUHThL ero Ha MCHLIIYIO CKOPOCTb M0 TOro, Kak
S5dKOHUEeHA HaMOTKa Tpe6yeM0ro yucaa BUTKoOB. Ilo BTOpOfI KoManie
CUYETHIKa "ajgaTynka CTAaHOK OCTaHaBJ/JUBACTCd ¢  TOPMOXKEHHEM
[HOCJv HY  OTKH TOUHOTI'C YHC/Id BUTKOB,

/////’// | i
7 s == g
2.7 s / ! 0 2
PV S I
/ Y/ - (
// - | ! A
i J :
v / f | ( J-
1o ; ,
AN VY277
go°wee M orce 6 0
9
Pre. 6.17. Bmisinie NOrpeuiocTedl H3roToBMeHIsl HOTCHLUOMCTPA Ha CFO Xapak-
TEPHCTHKY:

a- KonsneBoi TOTEeHIIHOMETD H €ro XapaxTepPHCTHKY, 67Henapa.n.ne.nbﬂom'b TOPILOB KapKaca,
8—UCCOOCIHOCTL UHJAHHAPHUECKHX MOBEpXHOCTEH KapKaca; 2—1ecoO0CnoCTlh YCTalloBKu Xapkaca
ua CToJIE CTaHKa

Bo muornx cryuasix HasHauenne OGOCHOBAHHBIX JOMYCKOB Ha
MepBHYHBIC TEXHOJOTMUECKHe IOTPeIIHOCTH HW3TOTOBJEHHS Y3J0B
¢ HaMOTKaMH Tpebyer cepbe3HOr0 aHaJH3a UX BJAMSAHHS HA BBHIXOJ-
Hble napaMerpnl yajia. [Jas npuMepa paccMOTPHM [ICPBHUHBIE TEXHO-
JIOTHYECKHE MOTPEIIHOCTH H3TOTOBJEHHST KOJAbIEBLIX IOTEHIHOMET-
POB Ha TOYHOCTR HX XaPaKTEPHCTHKH,

Ha puc. 6.17,a noxasan xapkac / KOJbLEBOTO MOTEHLHOMETpA,
NBHKOK Z KOTOPOTO NOBOPAUHBAETCS OTHOCHTEILHO TOuKH () Ha He-
KOTOpBHT yroa a. IToTennuoMerp nosKeH o6CCneunTs onpeaeaeH bl
3aKOH MM (PYHKIHIO M3MEHEHHS CONPOTHRJAEHHS MeXAy Touxoi O u
ABHKKOM 2 B 3aBHCHMOCTH OT yria ero mnepemeienns. HanGomee
yacrto Tpedyercs, uTobnl 3Ta GyHKUHS ObLLIa JHHeiiHok, HoMuHa/lb-
Hasg JIMHEHHAs XapaKTepHcTHKa MOTeHUHOMeTpa I[0KasaHa chpasa
CIIOUIHON JAKHHEHN.

Tounocts Kapxaca XapaxkTepH3yercsl TOUHOCTBbIO pasmepos D,
du H, a raiKe TOUHOCTBIO PaCNoJOKCHHs MOBEPXHOCTCN KapKaca:
HOMYycKOM S Ha HemapasjeNbHOCTh TOPIOB H JONYyCKOM A Ha Hecooc-
HocTb nosepxuocred D n d. OgHako 3TH TpeGOBaHNS TOUHOCTH Kap-
Kaca MMelOT pasHoe 3HAUCHHE IJ/IA TOYHOCTH MOTeHIHoMeTpa. Ma3-
BECTHO, UTO sl OOJBIIHHCTBA IPHOOPOB AOMYCTHMOE OTKJIOHEHHE OT
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IICIMHCHHOCTH XapaKTePHCTHKH MOTeHIHoOMeTpa B HEeCKOJIbKO JecsiT-
KGB pas MeHblle AOofycKa Ha ofuiee ero comportusjenne. O6bsc-
HSETCA 3TO TeM, UTO B CHCTEMaxXx aBTOMAaTHYeCKOTO YHpaBJaeHHS,
B KOTOpble BXOAAT T€ WJH HHDbIE NPHOODEL C MOTEeHIHOMETPUYECKUMHE
JLATYHKAMH BBIXOJIHBIX CHTHAJOB, HMEIOTCS pery/JHpOBOYHBIE COMPO-
THBJIEHHSI, KOTOpPBble TMO3BOASIOT KOMIEHCHPOBATbL  INOTPEILHOCTD
06IIET0 CONMPOTHBJEHUS MOTSHIIMOMETPA H He M3MEHSIOT ero Held-
HEAHOCTD.

Herpyano y6eantbest, uToO MOTPENIHOCTH To pasmepam f, D un d
KapKaca NMpHBOASIT K H3MEHEHHIO OOLLEero CONPOTHBJICHHS MOTEHIHO-
MeTpa M He CKas3biBAIOTCSl Ha erc HeanHedHoctH. HaoGopor, ecan
cpenunit pasmep H u pasmepel D u d 6yAyT COOTBETCTBOBATL HOMH-
HaJbHBIM 3HAYEHHSIM, @ pacloJoXKeHHe MOBepXHocTell Kapkaca Oy-
1T UMETb MOTPEIIHOCTH, TO 0fluee CONPOTUBASHHE INOTEHUMOMETPA -
GyaeT cOOTBETCTBOBATL HOMHHA/AbHOMY 3HAUEHHIO, a XaPaKTepPHCTHKA
Cro 1pH 3TOM OYy/JeT HeJHHEeHHON.

Tak, Hanpumep, ecan Topubl Kapkaca OyayT HemapaJulelbHbl
B mpenenax S (puc. 6.17,a), To XapakTepHUCTHKa NOTEHLHOMETpa
G6YyLCT COOTBETCTBOBATL NMYHKTHPHOH Kpusoi /. J[eAcTBHTEILHO, npH
nepemelnieHun ABiKKa 2 or Toukn 0 no yraa a="90° xaxXAbii BUTOK
HAMOTKH HMeeT MEHBIUYIO AJHHY (OTHOCHTEJbHO HOMHHAJBHOLO
3HAYeHHs) M HAKAIJIMBAETCS OTpHUATEIbHAS HOTPEIINOCTD 10 CONpO-
TuBJgeHnw. Hanbonbmass no abCcOMIOTHOMY 3HAUCHHIO OTPHIATE/]b-
l1asi MOTPeUIHOCTb ConpoTuBaeHns oyner npn a=90° Ilpu nocaexrymo-
eM mnepeMelleHHH ABHKKa po yraa a=180° kaxkapli BHTOK
OTHOCHTE/bHO HOMHMHA/JIBHOTO 3HAUYeHHS HMeeT OOJbIIYIO NJIHHY M
Gosblllee COMpOTHB/IeHHe, [IpH mepemelleHHH ABHXKKa oT o=90°
NPOUCXOAUT NMOCTENEHHAT KOMIEHCAIHd HAKOILIeHHOH OTpHIIaTeIbHON
NMOTPEeIHOCTH, KOToPas NMOJHOCTbIO KOMIIEHcHpyeTes npn a= 180°.

AHaJOrHUHLIE PACCYKICHUSI MOXKHO IIPOBECTH A OODLIACHEHHS
pepxHe#l nosoBuHbl kKpuBok I (or a=180° no a=360%, a Takxke
KpUBO# 2, MpeacTaBasdollell XapakKTePHCTHKY [OTEHUHOMETpa, HaMo-
TAHHOTO Ha KapKac ¢ HECOOCHBIMH NoBepxHocTsMH D u d B mpene-
nax A (cm. puc. 6.17,8).

Mmeercst rpynna CTAaHKOB /51 HAMOTKH Ha KoJIbLieBble KapKach
Ha yroa Membuie 360°. B 3THX craHKax JABUXKeHHe JeJeHUs Nepe-
[1AEeTCs Ha CTOJI CTaHKa, Ha KOTOPOM depes CllelHalbHbI KPOHIITEHH
saKpensiercsi Kapkac noreHigomerpa. O4eBHIHO, YTO eC/IH KapKac
Ha CTOJe cTaHKa OyaerT 3aKpenjeH C HeKOTOpOH HeCcOoOCHOCThI A
OTHOCHTENILHO ocH BpameHus crona 00, Kak moKazaHo Ha DHC.
6.17,e, To mpu paBHOMEpPHOM YIJOBOM BpallleHHH cTola 0OMOTKA
na Kapkac oT Touku 0 no yria a=90° 6yner joxRnTbes 6odee NJ0THO,
C MeHbIHM IiaroM; Ha yuactke or «=90° no a=270° — meHee
(JIOTHO, ¢ GOJBIINM IIaroM; Ha ydactke oT yria o=270° no a=360°
onsATh BoJiee MIOTHO.

BunsiHie 3T HeTOUHOCTH YCTAHOBKH KapKaca Ha CToJe cTaHKa
Ha H3MeHEeHHEe XapaKTEepPHCTHKH MOTEHIHOMEeTpa onpeleaseTcs myHK-
THPHOH KpHBOH 3.
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Ha ocHoBe nmpopencHHOro aHanmusa MOKHO HA3HAUMTD TEXIOJIO-
[MYeCKlie IOMYCKH Ha TOYHOCTb yCTAHOBKH KapKaca Ha CTOJe CTaHKa
W1 Ha TOYHOCTb PAaclOJIOKEHHSI MOBEPXHOCTEH KapKaca, KOTOphle
oGecreunBasn Gbl TpeGyemMylo JUHEHHOCTb XapaKTepHCTHKH MOTeH-
nuomerpa. Tak, Hanpumep, eciu 3agan goMycK OR HA OTKJACHEHHE OT
JUHEHHOCTH XapaKTePHCTHKH B MPOLECHTAX OT OBLIEro COMpPOTHBIIE-
HUST R 0OMOTKH NOTEHIIHOMETPA, MOKHO * onpeneautn nonvek S Ha
HemapaJiie bHOCTE TOPUOB KPYIVIOTO Kapkaca no dopmyse

S L2ah,3R1072 [mn],
CAe ficp — CPelHss BbICOTA KapKaca B MAM.

-

+AR
1360
0 —
W{.a o*°
-AR

Puc. 6.18. Bunx ocuiiiorpaMMbl XapaKTEPHCTIKH  OTEHLHO-
MeTpa NpH HenapamiedbHOCTH TOPLOB Kapkaca WIH HeCOOCHO-
CTH ero UHJIMIAPHYECKHX IOBEPXHOCTEH

OueBuaHO, eciu B pacCMOTpeHHOM CTadKe AJ4d KOJbUEBOH
HaMOTKH (cMm. pHc. 6.14) Beayumne posnkd dy OyAyT UMeTb GueHue,
TO HIPH HX pAaBHOMEpPHOM BpallleHHH llofladya Kapkaca WJH luar Ha-
MOTKH OyncT HepaBHOMCpHOH. [eficTBUTenbHAs XapaKTepHCTHKA
MOTEHIHOMEeTpa OyJAerT MpeacTaBieHa CTOJbKHMH CHHYCOWAALHLIMA
OTKJOHEHHSIMH OTHOCHTEJbHO HOMHHAJbLHON XapakKTepHCTHKH, BO
CKOJBKO pas AlaMeTp Kapkaca Gosbliue nHaMerpa POJHKOD ds.

SToT aHAJ U3 OOBSICHSET, MOYEMY Ha TOYHOCTb PACIONOKEHHS
noBepXHocTed Ha3HaualT Oojdee cTporde Aomyckd (A, S), yem Ha
TOYHOCThL PasMepoB ero nosepxuocrell (D, d u f).

Takne MaKpOOTK/JIOHEHHSI XapaKTEPHCTHKH TOTEHIUOMETpa OT
HOMHHAJbHOR XOpollo 0GHApYKHUBAIOTCS MPH KOHTPOJE XapaKTepH-
CTHKH Ha yCTAHOBKAX, IIPUHUHUIHA&JbHAS CXeMa KOTOPBIX paccMoT-
peHa Bolle (cMm. puc. 6.7, a). Ha puc. 6. 18 nokasana ocuuajiorpam-
Ma XapaKTepHCTHKH TMOTEeHIIHOMETpa AJsl HemapasIeJbHOCTH TOPLOB
Kapkaca (corsmacHo puc. 6. 17, 6) u Hauajga oTcuera yrja IOBOpOTa
weTKH B Touke 0, WM [/1 KapKaca ¢ HECOOCHEIMH B Ipejenax A 1o-
sepxHoctamu D n d (puc. 6.17,6) u Hauana oTcucra yraa nesopora
eTky B TouKe 0,

* M. Sl Jlesunkufl, [Tposonoudble noreHupoMerpst, Mamrus, 1961,
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JIasi MOTEHUHOMETPOB C MaJbiM UHCJIOM  BHTKOB (no 100—
900 BHTKOB) MPaKTHUeCKHI HHTepec Mpeacrapader OleHKa MHKpO-
OTKJIOHEHHII XapaKTepPHCTHKH NoTeHiHoMeTpa OT HOMHHAJbHOM, KO-
Topasi MPOU3BOAMTCA MO 3ANHUCH XapaKTePUCTHKH HA yeTaHonKax,
paboTaIoUIUX 1O CXeMme, npusegennoil na puc. 6.7,6. Ha puc. 6.19,a
HoKasaHa 3amichb XapaKTePHCTHKH XOpOIlero HOTeHIUOoMeTpa, Ha
puc. 6.19,6, 6, 2 noKazanbl XapakTepHbie age(eKTel HaMOTKH [OTeH-

AP
MW w

Puc. 6.19. OcIuI0TPaMMbl XaPAKTCPHCTHK HOTEHIIIOMCTPOB:

a-—--roAHRbll NOTeHHoOMeTD; 6*‘11[)[1 pesxom yBeJuruennn uiara ITAMOTKHM; 8—IMpPH 33aKO-
pauuBaniK COCEIANAX BHTKOB; e—TpH MepeKpblBaHiy OJHOTO MJAH ABYX BHUTKOB ADYLUM

2)

yuoMeTpa, MpHBOASALLNE K MHKPOOTK/IOHEHHIM XapaKTepHCTHKH OT
JIUHEeHHOCTH M Bbl3BaHHble pe3KHM YyBeJHUeHHeM [lara HaMOTKH,
4aKOpauMBaHHEM COCEJHHX BHTKOB, MEpexX/IeCTOM OJLHOTO HJH JBYX
BUTKOB. [IpH aHa/JH3e 3aMHCH XapakTepHCTHK noTelHoMeTpa MOXK-
HO OIPCAENHTD U APYTHE €ro pedexThl.

K TeXHOJOTHYCCKHM TMOTPELIHOCTAM H3TOTOBJIEHHA y3Ja0B C 00-
MOTKAMH BCEX BHIOB OTHOCSATCA TAKKe OTKJOHEHHSI PEXUMOB IHpPO-
NUTKH U CYIIKH OT 3aJaHHbIX ONTUMAJbHBIX — 3TO MOJKEeT MpHBeCTH
K YMEHBIIEHHIO COMPOTHBJEHHS H TPOUHOCTH H30JISLHH; PEKUMOB
npunaiiKi BEIBOLHBIX KOHILOB — 3TO MOXKET NPHBECTH K oTKa3aM HJU
CHHKeHHIO HAAeKHOCTH Y3/0B. Jis mepeMenHbIx COTMPOTHBJCHUA H
HOTEHLMOMCTPHUECKHX AATUMKOB OTK/JIOHEHIE PCKHMOB 3AUUCTKH
KOHTAKTHON AOPOXKKH OT 3aJaHHBIX MOXKeT NpUBECTH K CHUYKEHHIO
HaJeKHOCTH KOHTAaKTHPOBAHHA MJAH pgaxe K 00pBIBY TIPOBOJA
OOMOTKH.

Tarasa VI
VYPABHOBEWHUBAHUE MOIBUWXHDbIX YACTEW NMPUBCPOB

§ 7.1. CTATHHECKOE YPABHOBEIIHWBAHUE

L mm—

| Tlog crarHueckKoll 1eypaBHOBCIIEHHOCTBIO AeTajl WK y3/aa Mo~
HUMAIOT HECOBTAJeHHe LEHTpA TSKeCTH JAeTald WJIH y3ja ¢ 0Cbio
ero BpauleHus. 3ajaveil cTaTHYECKOro YPaBHOBEIINBAHIs ABJISETCH
NPHBEACHHIC LeHTpa TAKECTH y3/ia 11a ero ocb ppaleHnsa. Takoe
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YPABHOBEUIMBAHHE HA3BIBAETCS CTATHYCCKUM TTOTOMY, 4TO €r0 MPOH3-
BOMSIT B CTATHYeCKOM pexcnme. Ecin ysen secom G, y kotoporo nentp
TSDKECTH CMellleH OT OCH BpallleHUSt Ha PACCTOsINHe 7, YCTAHOBHTL Ha
onopbl (pc. 7. 1), To nox AeficTBHeM MOMEHTa CTaTHUeCKONH Heypas-
HoBemeHHOCTH M =G -7 y3en Gyner moBOpayuBaThes (MpPOSIBJISTDL
MasiTHUKOBOCTb) TaK, UTOOBI HEHTP TSMKECTH y3Ja YCTAHOBMJCS 110
BEPTHKAIH HIKe TOUKH (MM OCH) ero ONMOpblL. ¥Ynajss HeKOTOPYIO
Maccy MeTaJ/la CHH3Y y3Ja WM 106aB/ssl HEKOTOPYIO Maccy K BepX-
HeH UACTH Y3713, MOXKHO ZOOHTbCS €ro CTaTHUECKOH ypasloBelleH-
HOCTH,

CraTryecKn ypaBHOBEUICHHDLI Y3€/1, YCTAHOB/JCHHBIH HA HEKOTO-
pBIX OIOpax, COXpaHseT pap-
HOBECHOE cOCTOsIHHe (e Mpo-
ARJSIET  MafiTHHKOBOCTH) B
JI000M  YIJIOBOM NOMOMEHHH. | _t_ - _+
CraTuueckn ypapHOBeLINBA-

IOTCSI  HeBpallalouihecss HJH 5 O

MeJTeHHO BpalarImuecs
Y3Jbl NpHOOPOB, a Takxke OT-
HOCHTeJNBHO OBICTPO Bpallalo-
[iMecst neTadu THIA [HCKOB,
y KoTopeix paumamerp D 3ua-
YHTeNbHO Godibiie mHpuHel B (D : B = 10). Tunosbimu y3JIaMH,
MOJUTERAINNMI CTATHUECKOMY YPABHOBCIIMBAHUIO, SB/SIOTCS  Kap-
AAQHOBBI M THPOY3JLI HPOCKOUMUUECKHX NPUGOPOB, CTPEAKH MU MOI-
BHJKHDbIE CHCTEMBl VKa3biBAWUMX NPUOOPOB U T. 1. B KoHCTpyKuuM
STHX y3J10B MMeIOTCS CHCUMAALHBIC 3JeMEeHTbl IS YPaBHOBEILHBA-
HHS: JIETKO NOApe3acMble CBHMLOBBIE IPY3bl, TOABHIKHDbIE BIHTL U
Fafiki ¢ YCTPOHCTBAMH HX KOHTPOBKH B TPCOYEMOM IOJIOYKEHHH, Me-
CTa JUIsl HAHECeHHMST TPUIIOS H T. [,

Puc. 7.1 Cxema onpemeiennst craTige-
CKOH HeypaBHOBEUICHHOCTH

HaunGosee uacto A/st cTaTHuecKoro ypaBHOBEIHBAHMS npHMeHs-
10T TPHCTIOCOG/IEHHsT ¢ ABYMsl MOACTaBKaMU-HOXKAMH (pHc, 7. 2,a).
Ilns ypaBHOBeINBAHKS Y3108, KOTOPLIC NpH COOpKe NIpUBOpoB ycTa-
HaBJIMBAIOT HA MIAPHKOTMOAUIMIHUKOBBIX ONOPAX, NMPUMEHSIOT MPHC-
NOcoO/IeHNsT B BHe OGPATHDLIX LEHTPOB, B KOTOPbIX MOHTHpPYIOT HA-
PYXXHble KOJAbIA MOAMKIHUKOB (pHC. 7.2, 6). TounocTb cTaTHUECKOTO
YPABHOBEINIMBAHNST HA 3THX NPHCNOCOOMEHUAX ONpPEAENSIIOT MOMel-
TOM TpeHust moKost p onopax. Mwmelores npucnocotaeHns ¢ ocTpbiMy
M TaxX HasblBaeMbIMH JIEHTOYHBIMH HOXKAMH, T. €. C 1OBeJeHHOH [OpH-
SOHTANbHOHA MIOMAAKON (cM. puc. 7. 1), MoMeHT TpeHusi KaucHHS
onpeaeaseTcss NPOTSKEHHOCTHI) KOHTAKTHOH TOBEPXHOCTH MEKAY
Langoi U HOXOM B HalpaBaeHuu Kadenus nand. Eciu NPUHATD MJIO-
aab KOHTAKTION NMOBEPXHOCTH OJHHAKOBOMH, TO A/l OCTPHIX HOKCH
pasMep a; KOHTAKTHOH MOBEPXHOCTH GyAeT GoJibllie, UeM COOTBETCT-
BYIOIUHI pasMep ap HA JeHTOYHBIX Hoxax. Takum oGpasoM, npu JeH-
TOUHbIX HOYKAX Moj AeACTBHEM MEeHBbIero MOMEHTA OCTATOUHOH CTa-
THUECKOH HeyPaBHOBeIIeHHOCTH GyfeT MposBIATbCA MasgTHHKOBOCTD
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y3/Ja H €ro MOXHO YpaBHOBECHTDH € Goapineil  Tounoctblo. Oauako,
yuuTbiBas, uTo B NpUCTIOCOBIeHIIAX A5 YPaBHOBEIINBAHHA BCJELCT-
Bie HETOUHOCTH MX H3IOTOB/IEHHs paboude MJIOCKOCTH JIEHTOYHBIX
Homell B AEHCTBHUTENbHOCTH PACNOJIOKEHDI He B OMHOH NJIOCKOCTH, @
TaKxe BO3MOYKHOCTb HECOOCHOCTH Hand ypasHOBEIIHBAeMOro y3.14,
HAHJYUIIHMH SIBJASIIOTCS pHCNOCOOMEHHsST ¢ pafRyCHBIMA  HOMAMI.
Ha npakTuKe pagiyC HOXKeH MPHHUMAIOT 0,2—0,5 mm.

Puc. 7.2, YcramoBKH % CTATHYECKOTO YPaBHOBELIMBAHH.

a—na Homax; 6—Ha ILIaPHKONOALINIHHKAX;
[—37CKTPOABHraTeNb; 2—3KCUEHTPUUHAR Macca;
3—CTONOPHBIK  BHHT;  4—THHOJb; 5—cToMKa;
6—KOXYX

YacTo y3.1bi, KOTOpbie yCTaHABIHBAIOT B npuGope Ha LIAPHKONOM-
{IHMHUKOBbIX ONOPaxX, yPaBHOBEUIMBAIOT Ha HOXAX M/ TeXHOJIOTH-
qecKnX mapHKonoAmHnankax. IIpu cGopKe TaKoro yaja ¢ paGounmy
mwapuHKONOAMNHHKAMU B npuGope MOSIBJISICTCH MOMEHT cTaTHuecKo#
HeypaBHOBELIEHHOCTH y3Ja, 3HaYHTEJbHO TpeBbIIAOIHA 0cTaTOY-
HYIO CTATI{UeCKYyI0 HEYPaBHOBEIIEHHOCTD H3-34d [IOrpelHOCTH MpOoIec-
ca ypapuoelnpanusi. OGBSCHAETCS 9TO TEM, dTO ¥ 1apUKOTOAIIAN-
QKA HMEeTCs HeKOTopask HEeCOOCHOCTb OTBepCTHSI BHYTPEHHErO KOJIb-
a MOMIIHNHUKA OTHOCHTENBHO Geropoil 1OpPOKKH, IO KOTOPOH ABH-
raloTcs MapuKkH, ¥Y3el, ypaBHOBEUIEHHBIH  OTHOCHTE/IBHO OCH nandg,
OKa3biBaeTcsl HeypaBHOBellleHHBM BOKPYI OCH, onpefessemMoin 6ero:
BLIMH JOPOKKAMH BHYTPEHHHX KoJjel IOAIIHIHHKA. [Tosromy Taxue
y3J1bl JOJAHBL CT2 THYECKH ypaBHOBelIUBAThCSl HA CBOHX padouix
LapHKOMOAUIHITHUKAX, T. €. MOIMHIHAKAX, KoTopble OyAyT ycTaHoB-
nennt B npuGope. Ecau nocie ypaBHOBEIIMBARHIS ys/1d NOAIIUITHHKY
B rpouecce COOPKH HAJO CHHMATh H 3aTeM MOBTOPHO MOHTIOBATEL
Ha nandbl y3aa, TO MpH CTATHIECKOM ypaBHOBEIINBAHHH  CjlellyeT
oTMEUATb B3AHMHOe YIJIOBOE pAacnojioxkKerne BHYTPEHHErO KOJIbIla
paGouero MmapUKOMOAUIHMNHUKA OTHOCHTENLHO wandsl y3Jaa Ajs TOro.
qTOGBl TIpH TMOBTOPHOI cOOpKe npubopa yCTAHABIMBAJIOCH TOKE
B3AMMHOC PACMOJOMCHHE MOJIMIHNKA OTHOCHTEILHO nangor.

152



PaccMoTpenHble METOABI M HeCJHOXHble YCTAHOBKH A/ CTaTlile-
CKOrO YpPaBHOBEIUMBAHHMA BO MHOI'HX CJayuasiX He yAOBJETBOPSIOT
TpeGOBAHHUSIM TOYHOCTH YpPABHOBELIMBAHHSI psiaa COBPEMEHHDIX 1IpH-
Gopos. I/ MOBBHILIEHHS] TOYHOCTH CTATHYECKOTO yPaBIIOBENIHBAH}A
OPUXOIUTCST NIPUMEHATb GoJiee CJAOXKHBle npucnocobuaenus, Tax, na-
npuMep, I8 NPeBpalleHHs] MOMEHTA TPeHHS TOKOsI B MOMeHT Tpe-
HHsl JABHOKEHUS HA TNPHUCIOCOOMENUSX THUIA «HOXKeH» W ofpaTiibiX

Puc. 7.3. YcranoBka [IJisT CTaTHYECKOTO YpaBHOBC
NIinBaHusi B NOAWIHOHUKAX, BPaHIaIOUIUXCH B IPOTH-
BOTIO/IOKHBIE CTOPOHDI:

J—ocuopanne; 2—Tapa JAs CMEHNHBIX MHHOJeH: J—amexTpo-

ABHUraTenb; 4—Omopnl; S—NOHHOJMH; 6—KOXYX; 7—'cToliKa;

8—3aMOK; 9—anekTpoiBHraTenn; JO—KyJgawok, [/—MHKpo-
BHIKJIOUATeAb, J2—perynupyeMasi omnopa; I3—ypoBenn

LHeHTPOB (CM. pHC. 7.2) yCTaHaB/JIMBAIOT MaJoraGapuTHbie 3.€KTpO-
ABHTATEIH C 3KCILeHTpHUHOH maccoil na Basay. Ilpu paBore Taxoro
ABUTATEJS] BO3HMKAIOT BHOpPALMH, yMCHbBINAIOUIHe MOMEHTBHI TPeHUS
MOKOSI 1O MOMEHTa TpeHHs ABHKEHHs, DTOH e 1eId cayEKar ycra-
Hap/AUBaeMble HA OTHOCHTEJNbHO JerkuX MNPUCHOCOGJIEHHAX Pa3IHU-
HbIC pesle, KOTOpble IPH NHTAHHE NEPEMEHHBIM TOKOM CO3JAI0T BUO-
paLtio (3yMMCPH3ALHUIO) NPUCTIOCODTEHIH.

BoJiee coBeplieHHB! YCTAHOBKM, B KOTOPBIX HAPYMKHBIM KOJbILAM
ABYX IIAPHKONOAIIHIHUKOB (HAa BHYTPEHHUX KOJDbLAX HX YCTaHaBJIM-
BAeTCsl yPaBHOBEIIHBAEMBIN y3eqa) coobuaetcs aAubo BpaLleHue, JiH-
00 XadeHHe B NpPOTHBONOJIOXKHLIE CTOpoHbl. Ilpw ucnmosb3osannu
TaKUX YCTAHOBOK Ha ypaBHOBELIMBaeMbifl y3esa AeHCTByeT pasHHULA
MOMEHTOB TPeHHs ABHKEHHS B ABYX ONOpax, 4To I103BOJSET B NecsT-
KH P73 MOBBICHTh TOYHOCTbH CTATHUECKOTO ypasHoOBemuBanusa. Ha
pHc. 7. 3 moKaszaHa KOHCTPYKTHBHAsI cxeMa OJAHOHA M3 TAKHX yCTaHo-
BoX, Ha ocHoBaHuu / yCTaHOBJeH 3JeKTPOABHrarteab 3, spallCHUe
OT KOTOPOTO 4epe3 CHCTeMYy UMIMHAPHUCCKHX H KOHMUECKHX sy6ua-
TBIX KoJec IepeAaeTcs Ha MUHOAH 5. B nHHOJSAX ycTaHaBAMBAIOT HA-
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pysKilble KOJIbIA lIaPHKOTOAIINIHUKOB, Ha KOTOPLIX ypaBHOBEIIHBA-
10T y3es. I[IMHOJM 5, CMOHTHpOBaHHbie B CTOHKax 7, Bpallalorcs B
NPOTHBOIOIOKHBIE CTOPOHbI, TPUUEM IANPABJICHHE WX BPALLCHUA
MepHOAHUECKH H3MCHSIeTCs mepek/aiouelieM (a3 NUTaHUs ABHraTels
3 MoCpeACTBOM MUKPOBBIK/IIOUaTeeft /1 snexktpoisurareas 9 u Ky-
gauka 19. BolaBHKHOHA SIKMK 2 CAYKUT /151 XpaHCHUS CMEHHbLIX THHO-
Jeft 5 11 pasHLIX MApUKONOAWNIHAKOB. B nepabodem  coCTOAHNH

Piic. 7.4. YeranoBka ¢ occBoil Brfpamued Kovsiel 1apuKonoImimiiKa:

a—k obbsiciennio sddexra JKYKoBCKOro; f—cxeMa YCTAHOBKH ¢ oceBoit BHOpanuedl wa-
HAPYIKHBIX KOJ€l [OJUIMNHAKOB;
J—ocuoBanue; 2, 3—onopbl; 4, 5—BUGPONDPHUBOJIEL; 6, 7-—IIaPHKONIOIIIHTIHHKH, 8—vypasno-
BeIIHBAEMBIl y3ea

YCTAHOBKY 3aKPHBAIOT 11po3pauHoil KPLILIKOA 6 1 3anupaloT 3alle-
xoit 8. C momotibio omop /2 n yposus /3 ycTaHOBKY BLICTaBJAIOT B
ropU30HTAIbHOE MOJOKEHHC.

Eie 60abUIYIO TOYHOCTH CTATHUECKOTO ypaBloBellMBAHHS MOKHO
oGeclieunTh Ha YCTAHOBKAX, HCIOMB3YIOMHX ekt JKyKkoBcKoro, 3a-
KJII0ualciuiicsl B caeayloniem (puc. 7.4, a). JLast toro utoOBl KaKoe-10
Te0 MOTJIO MEePeMelaThes Mo MJIOCKOCTH S ¢ HeGOMbIIOH CKOPOCTBIO
Vp nox peficTBiieM CHJALL P, npeofosienasl 3Ha4HTeIbHO OOMBUIYIO CHTY
TpeHus F, Tejly OT BHEIUHETo MCTOUHHMKA SHEPrUn cooBuiaercs BO3B-
paTIO-110CTYNATeIbHOC ABHKEHIIC CO CKOPOCTBIO Vg, HANpaBJIeHHoe
neprenuKyaspHo cuae P ou ckopoctn V. Ecau ckopoctb Vy 3HA'H-
TeqpHo GoJbile Vp, TO nX cymma Vi HE3HAUHTEALHO OT/IHUACTCA
Mo BeJHUMHe H HalpasieHuo ot ckopoct V. Cuia tpemus Foka-
3LIBACTCS HAMPABJCIHON TPOTHB CyMMapHOTo Bekropa Vi CKopoc-
teft. Cocrasasiomias F, cuibl TpeHust F, mampasJ/ennas npoTHB CH-
gl P, MoXer ObiThb AOBeAeHa 10 MOJYUCHHs HepaBCHCTBA | Fpj<<P
34 CUCT yBCJAHUeHHsi CKOPOCTH Vi, OT BHELIHETo HCTOUHHMKA SHepriil.
Cxema VCTaHOBKM, paGoTaiomleif 1o ONHCAHHOMY HNPHHUHIY, TOKa-
sana [38] wa puc. 7.4,06. Ha ociosanuu / ycraHapiMBajoT onopol 2
W 3 ¢ BuGponpusoaamu 4 u 5, B CepiaeUHHKAX KOTOPBIX MOHTHPYIOT
mwapiKoBLie MOANMINUKK 6 W 7. Bo BHYTPeHHHX KoJbllax UIapHKo-
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BbIX MOAINMIIHUKOB YCTAHABAHBAOT 1andbl ypaBHOBELIMBACMOIQ
y3ia 8. BubponpuBoi, npupalOllUii HAPYXKHBIM KOJbIlAM IIapPUKO-
BBIX TOAIIUNHUKOB OCeBBle KOJeGaHUs BBICOKOK UacTOTH, MOMCT
OBITb Pa3MHUHON KOHCTPYKIHH: B BHJAC MbE30KEPAaMHUCCKOTO 3Jc-
MelTa HJIH BTYJKH M3 MaTepHasja ¢ MarHHTOCTPUKIHOHHbIM 3(der-
TOM, MHTaeMbIX OT TeHepaTopa TOKa BLICOKOH YacTOThI; B BHAE
YAPYro ROABEMICHHLIX BTYJAOK HJIH IJIaTOPM, packayypaemblx OT
9JIEKTPOMATHHTA, NMHUTAEMOTO TepeMeHHBIM TOKOM HU3KOfi 1acTOTb
(50—1000 ey). YpaBHOBeIINBATbL Y3/IBI HAMO HA PAGOUMX ITOALIMM-
Hukax. [locse ypaBHoBeniMBaHHA TOAIIMNHIKY He JAOJMKHBI CHI-
MaTbcsl ¢ nand, a npd HeoOXOZUMOCTI AEMOHTAX2 JOJKHO OTMe-
4yaTbCsl YrJOBOe paclojoKeHHe BHYTPEHHETO KOJbUa IMOMINMIHHKA
OTHOCHTeJbHO Landbl, yCTAHOBJIEHHOe MPH YPABHOBEIIHBAHUH; 3TO
pacnoJsioKeHHe AOJ/KHO CTPOTO MOBTOPSITBCS MPH MOBTOPHOU cOHOPKE
ysaa. lannast ycTaHoBKa, NOCTpocHItas no npuuuuny spdekra Ky-
KOBCKOTO, TO3BOJsIeT LOBECTH TOYHOCTDL CTATHUCCKOTO YpAaBHOBeIIH-
BAHUS Y3JO0B [0 BeJHYHHBI OCTAaTOUHOTO MOMeHTa He GoJjee
0,01 I'-cm.

§ 7.2. AMHAMHWYECKOE YPABHOBEIIWBAHUE

Ilog aunaMuuecKodi HeypaBHOBEIIEHHOCTBIO HeTajadd HJAH Yy3Ja
IIOHUMAIOT HeCOBNAgeHHe TJIaBHON ero ocu uHepuun J—J c ocpo
Bpamtenuss 0—O0 (puc. 7.5). JIMHAMHYeCKYI0 HeyPAaBHOBeIIeHHOCTb
y3/Ja, Y KOTOPOTo UEHTP TSIKECTH CO-

BMAZaCT C OCbIO BpallleHusl, a IJaB- F

Has OCb MHEpIHMH He CcoBrmajgaer ¢ 7 5
OCbI0 BpalleHHst, GHU3HYEeCKH MOXKHO -

. 0= 0
NpeACTaBHTbL  CAEAYIONMM 0GpPa3oM. +-3 )
PaccedeM Mblc/IeHHO Yy3eaq MJIOCKO- o
cTbi0o  B-—B, npoxopsimell  yepes J

LEeHTD TAXKeCTH y3ja M MeplneHHKy-
JspHO# ero ocu Bpamenus. Toraa
IEHTPBI TSXKECTH JCBOH M MpaBoil nmo-
JIOBUHOK yajga OyayT HaXOLHTbCS B Puc. 7.5. Cxema auHaMuue-
TOYKax 1___2, OTCTOHH_U/IX ILPYF oT CKH HEYpPdBHOBEIUCHHOro po-
Topa

Apyra pa pacCTossHud [ ¥ Haxous-
LIUXCS He Ha OCH Bpalledus y3Ja.
[Ipu Guictpom Bpalenuu ysna Macca Kask[oil cTaTHYeCKH Ieypas-
HOBeIIeHHOH TOJOBHHKH [eTannd OyAerT pa3BUBaThb UEHTPOOCIKHYIO
ety F, a mapa aTHx CHJI CO34ACT MOMENT AMMAaMHUECKOH Heypaslo-
BelleHHOCTH yana My, = F /. HeypaniosemesnocTb oliMcanuoro ni-
Aa MOMHO BDISIBHTE M YCTPAHHMTb TOJLKO NpU OBICTPOM BpailleHHil
y3Ja, 1. €. B AMHAMHYECKOM pexxuMe. 3ajavell IHHAMHYECKOTO ypan-
HOBeHIMBAHUS SIBJASIETCSI COBMEIIEHHE TIaBHOH OCH HHEepuuH y3Jaa ¢
€r0 OCbl0 BpauleHus.

XapaxkTepHbLIMH y3/J1aMH, TOABEPTaIOIMMHUCS  [HHAMHIECKOMY
YPAaBHOBEMIUBAIUIO, SIBJASIIOTCS POTOPH THPOMOTOPOB, mManorabaput-
HBIX MHAYKIMOHHBIX ABHraTe/eli, ABUTaTeJeH-TeHepaToOPOB U T. [.
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JlHnaMiUuCCcKY y3ea YpaBHOBCLIMBAIOT, yaaJqsis Mmaccy ysia B
«TSIKEJOM» MecTe HAHM f00aBiss AONOJHHTEJNbHYIO MAacCy B «Jer-
KOM» MeCTe. YKA3aHHYI0 KOMIIEHCAIMIO HEypaBIOBCIIEHHO Macchl
MPOM3BOAAT OOLIYHO B ABYX ILIOCKOCTSIX, HA3LIBAEMDIX 1JOCKOCTSI-
MH npisegeHus.. Urobol nodaBjaeHHEM WJIW YAAJEHHEM HEKOTOpOH
MACCHI MOYKHO OBLTIO YCTPAHHTb HauOOJLIIYIO BEJHYIHY MOMEHTA

Pic. 7.6. Cxcma pesonanciofl  MamHMibi ¢ OATHYCCKHM  OTCCHULIV
YCTPOHACTBOM:
I—-pama; 2, 6-—3epkaJa, 3—KpOHIITefiH; 4—TpyXiua; S—miacTuua (pbtuar);
7 - PeryJupOBOYHBI BHHT; S—phuar; 9—IITOPKA <O nieablo; [0—naMIouka;
11—wKRana

IIHHaI\IM‘ICCKoﬁ I{CypaBHOBeUleIIHOCTI/I Mj_[_“, HCO6XOI[I/IMO BbI6I/IpaTb
HauboJibllle 3HAUCHHS paauyca HJIOCKOCTeﬁ HpHBeﬂeHHH H paCCTO-
AHUST MeXAY ITHMH MIJOCKOCTAMH B Hal'IpaBJIeHHI/I OCH Bpamemm
ysJa.

Hpax’rmccxn BeJHUAIY [IHII'dMI/I‘IQCKOE{ HeypaBHOBeLHeHHOCTH,
OTHECeHHO! K JCBOH WJH HpaBOI;I NJOCKOCTAM HpI/IBeﬂ‘eHI/IH, le/IHHTO
Bbipaxarb KakK HpOI/ISBGLIeHI/IQ KOppeKTI/Ipy'IOLLLGI‘;I Macch m Ha pa-
auyc R MJI0CKOCTH TPHBEACHHS, T. €. My, =mR [nl- cnm]. Tak, pns
poTOpoOB COBpeMeHHbIX I‘I/IpOCKOHI/IlIeCKHX aBUHalUOHIIbBIX le/I60pCB
ponycrumasd AuHamMuueckKas HeypaBHOBGLHGHHOCT‘b HAXOJHUTCS B Mpe-
neaax | —b ul - cm.

BesuunHa U MCCTO HeypaBHOBemeHHOCTI/I potopa B IBYX njaoc-
KOCTAX HpI/IBeﬂ,eHHH OHpeﬂeJIHIOTCH Ha chneuuaJbHbX MalluHax.
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Onuoil U3 MepBLIX TaKMX MAIlHH, NPUMEHSIEMbIX Ha psijie Ipeanpus-
THA M B HaCTOsILLCe BpeMsl, SIBJSICTCH DE3OHAHCHAS MallHHA C OTII-
1ECKIM OTCUETHBIM YCTpOHcTBOM (pHC. 7.6). Potop (rupomoTOp) Ha
PaGoyMX MOALIMIHHKAX YCTAHABAHBAIOT B pamy I, noaBelleHuyo Ha
IJIOCKNX TpyXKUHAX. POTOD TNPUBOAMTCS BO BpamieHHe cO CKO-
POCTBIO, HpeBbIIAIONLell COOCTBEHHYIO YaCTOTY KOJeGaHHE MeXaHH-
YECKOH YacTH MamMHEL. Beauunny HeypaBHOBEIIEHHOCTH OTCUMTLIBA-
IOT NpH pe3oHaHCe KodeOaHUM, KOraa CKOPOCTL BpPaIlCilus poTopa
coBnajaer ¢ coOGCTBEHHOR YacTOTOH KoJdeGaHus pamui I MalimpHb.
B stom cayuae amnauryna xoedanus pambl umeer HauGOABIIYIO BE-
JUUHHY. PesoHalic xomeGauuii macrymaer NpH U3MEHCHUH CKOPOCTH
BpallleHHsl pPOTOpa BO BpeMsl ero pasroHa, a Takxe BO BpeMs BblOera
poTopa (nocse OTKIOUeHHsT THTAIIHS) .

Kose6anue pampr I uepes poruar 8, peryJdpoBOYHBIH BHHT 7 U
MVIACTHHY 5 mepefaercs Ha FOPH3OHTAIBLHYIO OCb ¢ 3epkaJjbliem 6.
CuroBoe 3aMblKanHe KOMTAKTa BUHTA 7 M HiKHell 4acTH MJIaCTHHE
OCYIIECTB/IACTCS peBapHTeJNbHO PACTAHYTOH NPYKHHON 4, TmoMe-
LICHHOH MCKIY KPOHIUTCIHOM § M BepXHeH 9acTblo MIACTHHL 5.
CsetoBoil ayy ot namnouku /0, npoxons Yepes JIMH3Y M UeJb ILTop-
KU 9, orpaxaercs ot 3epKasa 2 M 6 u nagaer Ha urkasay /1, Bbimo/ HeH-
HYIO U3 MATOBOTO CTCK/A C HAHECEHNBIMH Ha Hero gedenusiMu. [lpn
KoJieGanuu 3epKaJjbla 6 Ha [kaje obpasyercst  ocBeleHHOE T10Je,
HauboMbIIN{  PasMep  KOTOPOTo NPONOPIUOHAJICH AHHAMHYECKO
HEYPOBHOBEIIEHHOCTH POTOpa.

3ateM poTop oCTaHABMHBAETCS M Ha KAHHON MIOCKOCTH npHuBene-
HHS K HEMY TIPUKDENJISIOT HeOOIbIIOA Tpy3 (HanpuMep, MapHK MJla-
CTWIHHA). 3ateM, mepeMeiiasl IJIACTHIHH N0 TOPLOBON MIOCKOCTH
POTOPa M TPOBEPSIsl BeJTHYUHY HEYPABHOBELIEHHOCTH, HAXOLAT TO
MECTO TMOJIOXKEHH NIACTHINHA, KOr[a HeypaBlOBCIIEHHOCTL CTAHO-
BHTCST HAaUMeHbUIEH, T. e. HAUMEHDBILIHM CTAHOBUTCS pasmMcep ocBelen-
HOTO OISl Ha [KaJje MallnHbL. Jla/lee H3MeHCHHeM Beca MAACTHINHA
YMEHBLIIAOT PasMecp 3TOrO IOJA 10 AONMYCTUMOH BeTHUYMHEL.

[Tocste sToro porop crumamwT ¢ Mamuub 1 B TOUKE, IMaAMCTPASib-
HO MPOTUBOIOIOKHOA MeCTy 3aKpeiyieHusl MIACTHANHA, B [TOCKO-
CTH NPUBCACHHUS POTOpA BBICBEPJIHBAHICM yAASIOT HEKOTOPOC KO-
JIUTeCTBO MaTepuasa; Bec yjlaaseMoro MaTepHasia JOJMKeH COOTBET-
CTBOBATL BeCY MPUKPeIIeHHOrO IACTHANHA.,

Bonee copeputennmivun yeranoskamu st YPaBHOBEIIUBAHHST 51BJISI-
I0TCA 3JICKTPOHHDIE MalIUHbL i1a puc. 7. 7 nokasana NpUHUMNMAIbHAS
CXeMa OJHOH U3 TAKUX MAIIHUH. ¥ paBHOBEIIHBACMBI]] porop [ ycranas-
JUBAIOT HA yIpyTHE OMOPLI 2 M NPUBOMAT Bo Bpallientie. K onmopam npi-
KPENICHBL JIerKue THTU 3, HeCylllHe KATYWIKH 4, HAXOMSIIIHECs B 11016
NOCTOSHHBIX MAaruuToB 5. [Ipn AHBAMHUECKOH HEypaBHOBeIIEHHOCT]]
poropa omopnl nmog peHcTBHEM HCHTPOGEKNON CHIDI NPUXOMSIT B KO-
Gare/bHOe JBIKEHHe W B KATYMIKAX 4 HABOLUTCS 3. JL. C., BeJUUYNHA
KOTOPOIT MponopHHoHagbHa aMILINTyne KoneBaHHH H, CleloBaTeNbHO,
BeJHUMHE JHHAMUUECKOH HeYPABHOBRIMIEHHOCTH, O, 1. ¢. Noc/de YCHIC-
HH5 yCUUTEIeM 6 IO/IaeTCsl HA MIaCTHHBL 9 BepTHKA ThHOT pasBepTKY
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9/1eKTPOHHOTYYEBOI Tpy6Ki 8 MAM OAHOBPEMEHHO CO CMEILCHUEM ha-
bt a 90° HA MIACTHHBL 7 i 9 BepTHKAJIbHOH H ropusoHTaJbHON pas-
BepTKU. B MepBOM ciayuae npH noxaue Ha NJIaCTHHDLI TOPH3OHTAMBHCH
pasBepTKi I1epeMeHHOro HampsuKeHts ¢ yacTOTOM, CoBMagalolien ¢o
CKOPOCTBIO BpallleHHsl pOoTOPa, Ha SKpaHe 9MeKTPOHHOMYUeBOH TPyOKN
moJydaercs CHHYCOHA. AMniautyaa A 9Tofl CHHYCOHABI B HEKOTOPOM
macirale onpefesser BeJAUNHY HEYPaBHOBCUICHIIOCTH potopa B TNl
JIOCKOCTH TpHBefeHus, 1aTIHK KOTOPOil TOJAK/IIOUeH K yCHIHTEMO.

45°
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n r« i $
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Puc. 7.7. Cxema MaWHHBl ¢ 3JEKTPOHHBIM H3MEPHTEbHBM
VCTPOUCTBOM:
I— poTop; 2- vipyras onopa; 3—T1ara; 4—KaTyliKa; 5—MaruuT; 6-—) CHJIH-

Tenb; 7, 9—NaacTHHbl Pa3sBepTKIl 8—3JieKTPOHHOAYUeBAST Tpy6Ka; IlJ—ycu-
miteas; 1I1—doTosneMenT; [2—OCBeTHTENb

Bo Bropom cJjayuae Ha 3KpaHe TpyOKi MOTyuaercst OKpyaHOCTD, AN
merp D KoTopoit onpenesseT B HEKOTOPOM MaciTade BCJAUUMHY HC-
ypaBHOBELICHHOCTH poTOpa.

Kaxymuecss Ha 3KpaHe TpyOKU HeNpepHIBHBIMH ~CHHycoHaa I
OKPYAHOCTb B [@HCTBUTENbHOCTH npeacTaBasioT coboll caen d/1eKT:
POHHOTO Jyua, ACJAIOCro oany pasBepTry (CHHYCOHAY HJIH OKPY7-
HOCTB) 32 OJMH 0GOPOT yPaBHOBEIINBAEMOTO potopa. [locTosHHYIC
ppeMeHH WM (PasHpPOBKY 3J1eKTPOHHOM CXeMbl MallHHBI peryamupyior
TakuM 06pasoM, uTOObI BepXHee MOMOYKeHHEe Jyua Ha TpyGKe (Ra
CHHycoujJe WJIH Ha OKPYJKHOCTH) COOTBETCTBOBAJMO MOMEHTY, KOrid
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UEHTPOOeKHAST CHIIA OT AHHAMHUYECKOH HeYPaBHOBEIIEHHOCTH COBNa-
AET C HampaBs/JeHHeM HaMGOIbLIell fedopMaumuu onop WiH TAr 3
(HampaBieHNC OT OMOP K HATHUHKAM WM Haobopot). JIis OTbiCKa-
HIST MECTa HeypaBHOBCIIEHHOCTH HA IIOBEPXHOCTH pPOTOpa INepef
YpABHOBEIINBARAEM HAHOCAT OTMETKY, HAlPUMCD, B BHAe UEPHOI
ToukH. Ha nosepxwocts potopa ot ocserurens /2 najaer MydyokK
CBeTa, OTPAXKAeTCT OT NOBEPXHOCTH POTOPA M MONanacr Ha doto-
sacMerT /1. Tlpu mpoXoxKieHHH 4epHOH TouKnH 00X MyykoM cBera
OCBCIIEHHOCTb M (POTOTOK (oTO3NEMEHTA pe3Ko uaMensiorces, PoTo-
TOK, YCWJICHHDIT ycuauTeaenm [0, moaacrest na cetky JMCKTPOHHOMY-
4eBoil TPyOKHM, YBETHUMBAS WJIH YMEHBIIAS OCHOBHOH MOTOK VICKT-
poHoB. Ha cunycoume WIH OKPYMKHOCTH MOFBJISETCS spKasi wau He-
CKOJIbKO pasMmbitasi Touka. [losoxenne ce no oTHowenmo K BepxHeH
(MTn HYWOKHEH)  Touke CHHYCOWIBI HJIu OKPYZKUHOCTH onpejaessier
yroJa, KOTOPbIH HAaA0 OTAOXKHTL Ha POTOPe OT YePHOH TOYKH, 4TO-
Obl HAWTH MECTO HeyPaBHOBEMIEHHOCTH B AAHHON MIOCKOCTH npu-
reflenns poropa. Tak, ma puc. 7.7 noxasaH cayuail, Koraa «rsiKe-
JAas1 TOUKa» poTopa paclonorkena noja yraom 45° ot yeproil Toukn B
CTOPOHY, 0OPATHYIO HANpaBJIEHUIO BpallleHHUs] potopa. DJeKTPOHHBIE
MAIIRHBL  TO3BOJISIIOT ONPEAC/IHTb THHAMMYECKYIO HeypaBHOBEICl -
HOCTb ¢ TouHOCTbio 0,2—0,3 M/ - cM, a «TAXKEIOC» MECTO — ¢ TOV-
HOCTBIO =+ 3°—K°,
JLast onpeneeHHs] BEMMYUHB! AHHAMUYECKOL HEYPABHOBEIEHHOC-
TH TI0 MOKA3aHMSIM MAIIMHBl [TOCAEHSI A0/KHA GBITH TPOTapHpo-
BaHa. JL1sl TapHPOBKH MAIMHLI NPUMEHSIIOT METOO Kpyeosoeo o06xo-
da. B mIOCKOCTH MpUBELeHHsI poTtopa, npeiaBapuTe]bHo ypaBHOBe-
IIEHHOrO € HEeKOTOPO# TOUHOCTBIO AMyy, Ha paccTosiHUE R oT ocH
BpAlICHNS TPUKPENAAIOT MAPUK NIACTHINHA Becom G (M/IH BBHH'UM-
BAeTCA BHHT B Pe3bOOBble OTBEPCTHS, HMelONlHecs Ha potope). I'py3
G nepemeraercss B MIOCKOCTH IIPHBEMEHHS uepes 15, 30 uiau 45° no
OTHOLICHHIO K [IEPBOHAYANLHOMY MostoxennIo. [Tokasanus yxaspsaio-
wero npuopa Mamuusl dy, dy, ds.... 0 T. 1. 445 Pa3BepTKH B BIIC
OKPYAHHOCTH U @y, Gy, A3,... U T. I JJIsl CHHYCOHA/BHOI Pa3BepTKy
OyAyT UpeACTaB/IATH B HEKOTOPOM MacCIITabe BEKTOPHYIO CYMMY ABYX
MOMCHTOB: MoMCHTA AM;,, oCcTaToyHol AHHAMHUCCKON HeypaBioBe-
IICHHOCTH pOTOpa K KOHTPOJLHOro MoMeHta M, = GR jupamuvc-
CKOfl HeYPaBHOBCWICHHOCTH OT KOHTPOJBHOTO rpysa (. O6nuno
M >AM,; . HauGoabuiee noxaszanue OTCYETHOrO YCTPOUCTBA MAlLN-
?i HbL COOTBCTCTBYCT CyMMe MoMeHTOR M --AM,,, a naumessmce
- TIoKasanne — pasuie mMomelton M, —AM, . Cuaeayer oTMeTHTB,
- UTO HANOOJBIICE H HaMMeHbIIee MOKA3a s COOTBETCTBYIOT AHaAMET-
( pasihbHO IpOTHBOMOJIOKIOMY MOJOKCHHIO KOHTPOJIBHOTO rpy3a G 11a
porope. HTyeth npu kpyrosoii passepTke

[I’”(—)C =M, +AaM, > (7.1)
an - = /ch o A‘/V,'L i

Tae C —1eHa [eJeHHS OTCUCTHOTO yCTPOHCTBA MAIIMHBLL, T. ¢, MO-
' MEHT AHHaMIYeCKOM HeypaBHOBEIENHOCTH B M[ - M, COOTBETCTBY-
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ouuit 1 mm  OKDYXKHOCTH HaA 3JEeKTPOHHOJIYueBOH  TPYOKe;
dus, @uy — COOTBETCTBEHHO HanGOJbUIMI U HAMMEHbIIHNH JAHAMCTPUI
OKpY’KHOCTH Ha TPYGKe B M.
Caomxug Bepaxkenus (7. 1), MOXKHO IOJYUHTh LIEHY AeJCHHA OT-
CYETHOTO YCTPOHCTBA!
2M ~
C= —"—F—. (7.2)
du6 + dum )
Bssig pasHocTh BeIpaxenuit (7.1), MOXKHO ¢ yueTOM (7. 2) ompe-
1eJUTh OCTATOUHYIO AMHAMMUCCKYIO HEYPABHOBCIIEHHOCTh POTOPA:

AM,,=C 8 o Qow, (7.3)
B npouecce AMHAMHYECKOTO ypaBHOBEMIMBAHHA DOTOPOB cy-
([[eCTBEHHOe 3HAUCHHE MMEIOT METOABl ¥ CPeJCTBa TOUHOro ynase-
HUSI HeypaBHOBEIIEHHOM MacChl /7. OpHUM M3 TaKuX CIIOCOOOB
SIBJISIETC BHICBEDJHBAHME MaTepuaja poTopa CBEpJOM ONpeieacH-
noro guamerpa d B CA Ha yOuHy fi B MM, COOTBETCTBYIOLLYIO ONPE-
JeJeHHOMY MOMEHTY JIMHAMHYeCKO# HeypaBHOBEILIEHHOCTH My
TpeGyemas riy0uHa CBepJCHHS A MoxeT OBITH ONpeneseHa U3 Bbl-
pakeHus

G: MJ[.H — ﬂd2 h,Y
R 4 ’
OTKYy A
M. 4
p=tae 2 (7.4)

rre y— yAeJdbHBEI Bec MaTepuala poropa B T'[cmd.

[ny6uny A npu cBepJieHVH Hano BBIAEPIKUBATL C BBICOKOI TOU-
HOCTBIO.

Hpumep 1. OmpesesuTs, ¢ KaKof TOUHCCTBIO HEOGXOMMMO TPOBECTH CBEpJE-

mie AIS ypaBHOBemnBauus potopa rupomoropa I'M-4, ccmm tpebyeMast TOUHOCTD
VDABIIOBEIINBAHUST COCTABISET

AM, = 0,001 Tcar,
R—=2,5 cu, vy=18 TIjcud.

Peumcuiue YuuTniBas, UTO MeCTO Il BETHUMHY HEYPaBHOBELIEHHOCTH Olpeie-
JSIOT C KAKON-TO [OrPeltHoCThIo (HANPHMEp, paBHOH NMOJOBHHE 3a1aHHOTO JONYCKa
AMjy x), OCTaBUIYISCS TONOBHUY AOMycKa OyjleM CHUTATH BE/IMYMHON [0NYCKaeMOoH
HeypaBHOBEUICHHOCTH H3-33 HETOMHOCTH Al BBIACPIKHBAHHS rayGuHbl CBEpJIeHHs.

Ilpu nuamerpe csepaa d=0,2 cu coraacto dopmyne (7.4) noayuum
0,5AM,, 4 0,5-0,001-4

po 0odMaw o A 000N g 0075 .
RY  ma? | 2,5-8m.0,22 075 et

M3 paccMOTPEeHHOTO NpHMepa CJeAyer, uTo IiyOuna h noJxKHa
6HTh BHIAEPIKAHA C YPe3BHIYANHO BHICOKON TOUHOCTBIO, BO3MOKHOL
Julib NPH TPHMEHeHUM CIENHATH3HPOBAHHOTO O00OPYAOBAHUL.
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Ha puc. 7. 8 nokasara ogna W3 yCTAHOBOK [ TOYHOTO Tapupo-
BaHHOTO CBepJ/ieHus. Potop 3 yKpemasioT B nopcraBKe, yCTAHOBJ/IEH-
HOW Ha croljie 4 cBepansibHOrO craHKa., CTosi mepeMelnaeTcs BBepX
NOCPeACTBOM peeunoit nepenauu 5. Ha nunonn 2 cranka ycranossen
uHguKarop /. B MoMeHT Kacanus cBep/ia IOBEPXHOCTH POTOpa HOXKKA
MHIMKATOpPA KacaeTcs ynopa Ha CTojie CcTaHka. [iyGuna cBepJieHHs
OTCYUTBIBARTCA 110 HHAUKATOPY.

8 -.l l. J \.
7
N
Puc. 7.8. Cxema ycra- 2
HOBKM IJISI TAPMPOBAHHOTO H J4
CBepJieHusd HeypaBHOBE- J
IeHHoR Macchl poTopa: " /
I—uHAMKaTOD: 2—NMHOME - i
WINNHIEAST CTaHxa; 3—poTop; [ l ’_‘I
4-—crost; S5-—pyuka }

HauGollee coBepllenns! 1151 BHIOJHEHHST ONEpALHH CBepJieHHd
IOTyaBTOMaTHUECKHEe yCTaHOBKH [17], aBTOMaTHUYeCKH OTK/IOYAlOIIHE

IBMAKCHHE NIONAYH CBepJia NPU TOCTHKEHHY 3aTaHHON MVIyGHHBI CBep-
JIEHUS,

§ 7.3. CTATHYECKOE YPABHOBEWIMBAHUE MNONJABKOBLIX Y3JiOB

CoazaHHe NOMIAaBKOBBIX THPOCKONUMUECKHX NPUGOPOB H MATUHKOB
MMHEHHBIX YCKOPEHHU (aKcenepoMeTpoB) BEUIBHHYIIO Gosiee CJIOXKHYIO
3ajaty CTaTH4eCKOro ypaBHOBEIUHBAHMUS MX NOIUIaBKOBHIX y3JOB, KO-
Topast CBOIUTCA K JOCTHXKEHHIO PABEHCTBA BECOB NOMJIABKA U BHITEC-
HACMOM MM JKMAKOCTH, @ TaKkKe K COBMEIEHHIO [[eHTDPa TSKECTH I0-
0JIaBKa C UEHTPOM TSIKEeCTH (LEeHTPOM AaBJEHHs) BLITECHEHHOH HM
)KUIKOCTH NPH 3ajaHHONl pabouell TemnmepaType fpa. TounocTb cra-
THUECKOTO ypaBHOBCIIMBAHUS MOIJABKA ONpPeAelsioT DOomycKaMH
Ha naBydectb AG, va putdoepent AD u Ha OCTATOUHBI MOMEHT
AM¢; cratuyeckoll HeypaBHOBEILEHHOCTH NOTIABKA BOKPYI' OCH ero
uan¢ nomseca NPH HaXOXIEHHH MOMNJAABKA B 3KUIKOCTH npy sajfas-
Ho#l TeMmeparype.

Honyck AG na niasyuecTs onpegefsier HauGOMBIIYI0 JONMYCTH-
MYIO PasHULY BECOB NOMJ4BKA M BBITECHAEMOIO UM 00beMa KHJ-
KocTi. OTKJIOHEHHe OT MJIaBYYeCTH MOMKeT ObiTh MOJOKHTENbHbIM
(monsiaBoK BCI/IBIBAET) H OTPHIATENBHBIM (mom/1aBoOK ToHeT), HO He
AO/KHO Tpesbliiath gonycka AG=%0,1-+-0,2 I Eciu, nanpumep,
TIONTaBOK BCIJIBIBACT, TO IPH HABEIUXBAHUH HA HEFO I'Py3a, BeC KOTO-
POTO 3a BBHIYETOM BeCa BLITECHEHHOH MM JKMAKOCTH paBeH IOMYCKY
AG, momsaBok fomxen au60 TOHYTH, JHGO nepecraTh BCIABIBAThb
(octaBaThest HAa MOGOM MOCTOSHHOM YPOBHE B XHUAKOCTH).

Honyck na nndpoepentr AD onpepensier nanGombmIuii JOTyCTH~
MBI MOMEHT, HeHCTBYIOWMH BOKDYT NONepeuyHoil ocH NOMiaBKa H
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BO3HUKAIIME M3-34 HECOBNALEHUA ero UeHTpa TAXKEeCTH H UEHTPA
NaBAEHUS] BLITECHEHHOH TOMJABKOM KHJIKOCTH, OTCUHTHIBAEMOrO
BroAb ocu uand nomnsaska. Jonyck na audpdepenr nonsiapka sana-
eTcst B BHIE AONYCTHMON DEAKUUH, NpUBEIEHHOH K ero uandam, u
WIs Kaxpoi nangst cocraBaser AD= +=0,1--0,2 I

JlonycK Ha OCTATOUHBIA MOMEHT CTaTHUECKOH HeypaBHOBELUEH-
gocTH AM,; TIOTIaBKa BOKPYT OCH ero nand onpegenser HauGO/b-
Wi AONYCTUMBI MOMEHT, HEACTBYIOUHMI HA MONJIABOK H3-32 HE-
COBNajeHusl ¥ ero meHTPa TAXKECTH H LEeHTPa AaBJCHHA BBITCCHEH-
HOM MM XKMIKOCTH, OTCUMTHBAEMOTO BAOJb MONMEPEUHOH OCH NONJIaB-
Ka, T. €. BIOJB OCH, IepIeHIuKyJsIpHoil K ocu mnang. Beanunna 1o-
nycka AM pas  COBpeMEHHbIX IpuGOpPOB  COCTaBJACT 0,001—
0,002 I' - cm.

B KOHCTPYKIMH NONABKOBHX y3J0B NMpPeiyCMaTpuBaioT Cheld-
AJbHBIE 3JEMEHTH JJisl ero CTATHUYECKOro ypaBHOBEUIMBAHHsS: HaGo-
pbl PA3HOTO Beca CMEHHBIX [A€K M BHHTOB JJifl pEry/iupoBanus fuia-
ByYecTH NOMJaBKa; NepecTaB/sieMble HAH IepeMellaeMble BoJb OCH
gandg monsiaBKa BHHTHl M TAWKH [/ yCTPAHEHUA nucddepenta mno-
MaaBKa; PaguajbHO NepeMellalomuecs: BHHTH HiH rafikg m/st cTaTH-
4eCKOTo ypaBHOBEIUMBAHUA NOMJIABKa OTHOCHTE/NIBHO OCH €TI0 mand.
B KOHCTPYKIMH MOMJIaBKa MOXKHO NPElyCMaTpHBATh M Ipyrue yct-
poficTBa /sl €ro CTAaTHYECKOro ypaBHOBEIIMBAHHAL.

MoproToBKa K ypaBHOBEINMBAHUIO.

Eciv Ha NOBePXHOCTH MHOINIaBKa OCTAHYTCS MUKDONY3BIPBKH BO3-
IyXa H B TAKOM Buje MONaBOK OyaeT CTaTHYECKH ypABHOBEIINBATL"
el B JKHIKOCTH, TO B gajbHefillleM InpH OObEAHMHEHHH OTAEJbHBIX
MHKDOTY3HpbKOB B Gosiee KpYyNHble H OayXKIanus NOCJIEIHUX MO
[OBEPXHOCTH NONJIABKA HAPYNIAETCH ero CTaTHYeCKas ypaBHOBELICH:
gocTh, [109TOMY NpH MOATOTOBKE NMONJIABKOBOIO y3Ja K CTATHHYECKO-
My ypaBHOBEUIMBAHHIO B XKUIKOCTH HeoBXOAMMO YLAJAMThL BOBAYX C
NOBEPXHOCTH ero Aerajeil. Jljis 3Toro u HPOBOAAT BAKYYMHpOBAMHHUE.

[Tom1aBoK NMOrpyXKaloT B BaHHy ¢ pafoued HaH C TEXHOJOTrHHEC:
KOl JKHMIKOCTBIO, MJIOTHOCTL H BA3KOCTb KOTOPOH INpH HOPMAaJibHOH
TeMmepaType paBHA NJIOTHOCTH M BA3KOCTH paGouefl XKHIKOCTH NPH
sajganHoll TemmepaType. Banny ¢ nomniaBKOM HaKpBEIBAKOT KPBIIKOH
(MM CTEKISTHHBIM KOJNAKOM) H HaJ XKHIKOCTBIO COSHACTCH BaKyyM.

Jlasi TIMATEJBHOTO yAAJEHHs BO3MYIIHBIX Ny3blped C MOBEPXHO-
CTH TIOMJABKA, MOTPYXKEHHOro B JKMIAKOCTb, BaKyyMHpOBaHHE HAL0
MpPOBOIUTL B TEUEHHE HECKOJBKHX IeCATKOB 1acoB; /Jid [IOBBIIIEHHS
KAauecTBa ¥ COKpAlleHHs [HKJa B BaHHAX CO CrenHaJbHBIMH yCT:

*# JIis Toro Yro6bI AOCTMUTHYTHIA HAMMEHBIIHA MOMEHT CTATH4ECKON HeypaBlC-
BENICHITOCTH MoMIaBKa BOKPYT OCH ero nand mue H3Menancs (e yBeanyuBazcs) npH
H3MEHEHHN TeMIlepaTyphl OKDYXKaioulei Cpeflbi, COOTBETCTBYIOMX P3MEeHEHUsIX
yAEJBHOTO Beca JXHIKOCTH H AeRcTByOUeN Ha MOMJIaBOK BbITAJKHBAMOILE] ero CH-
fbl, HEOBXONMMO NpelycMaTpHBaTb KOHCTPYKTHBHLIE # TexXHOJOTHYecKne Mepbl
oGecrieunBAIOIINE HAXOKIENEe IEHTPa TSKECTH NONAaBKa M IEHTPa NADBJIEHHS BbI-
TeCHeHHON MM XKHIKOCTH Ha OCH Hand IoT/IaBKa.
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poficTBaMH, TNOMAEPKHBAIOMIUMMH IMONABOK, BAKYYyMHPOBaHHe MOXK-
4O MPOBONUTH B ABa 3Tana (puc. 7.9):

1) mepBBIfl Tan MPOBOAHTCA B TeueHHe 3—5 wac nmpu pacnoJjo-
JKeHHH TIOTJIABKA Haj KHIKOCTHIO Ha NMOMIEpKHBAIOIUX IIaHKax [
Tak, YTOGBl HHXKHAA o6pasymoouias NMONJaBKa Kaca/nach XKHAKOCTH;

2) Bropoi 3Tam Mnpo-
BOAMTCS B TeueHue 2—3 uac
[oCJi€e MOTPYKEeHHs NOoniaB-
Ka B XHIKOCTb, I1pH BKJIO-
YeHHY 3JAEKTPOMArHHTA, e-
peMellleHHeM ero sKops 2
HOMJIABOK OCBOOOKAAETCH
OT MOAJLepKHUBAKIHKX IJia-
HOK M MOTPYXKaeTcsl B JKHA-
KOCTb.

AHaJIoTHYHO K CTaTHYe-
CKOMY  YpaBHOBRIUHBAHHIO
TONAaBKa  NOATOTOBJAIOT
ero peryJHpoBOYHBIE HETAa-
qau. [locne BakyymupoBa-
HYsT H3BJEKaTh MOMJIABOK U
ero geTaJu M3 KHIKOCTH
He pekomennpyercs. [lpu
BaKyyMHPOBAHUH TIOMNJAAB-
Ka B OIHOH BaHHe H ypaB-
HOBEIIMBAHHH B APYroH Ie-
PEeHOCUTDb IONJIABOK H3 O[-
HOM BaHHBl B JIPyrylo Heol- Puc. 7.9. BanHa pas BakyyMUpOBaHHs IO«
XO,ZIHMO 6bICTpO, ‘{TOGbI IIJaBKOB Ilepen ypaBHOBeLUNBaHHUEM:
JKHIKOCTL C TIOBEPXHOCTH
nomnJjaBKa He CTeKanla U He
BBICHIXAJ1a.

PerynnpoBka mnsiaBydyecTd yaja B TeXHOJIOTMYECKOA BaHHe AO0J-
JKHa GbITb npoBeleHa ¢ Godbluell TOUHOCTBIO = AG’ mo CpaBHEHHIO
¢ monyckom *AG, yKasaHnHbBIM B TeXHMYECKHX yCJIOBHsAX. JTo 00yc-
JIOBJIEHO TeM, YTO W3MEHEHHe yAeabHUOTO BeCa ¥ BASKOCTH KHIKOCTH
B mpuGope NpH M3MEHEHHH TeMnepaTypsl NPOHCXOAMT B Oosee M-
POKHX TipejesiaX, 4ueM B TeXHosorHueckoil Banne. ITocTosHCTBO TEM-
HepaTyphl B nocjemHell MOAAEPKHBAIOT ¢ TOouHOCThIO Afy= 0,1+
0,2°C, B To BpeMs Kak B npufope TepMOperyasaTop obecneyHBaer
MOCTOSIHCTBO TEMIEPaTypPbl C TOUHOCTHIO Af, paBHOH oGbruno *+2°C.

Texnoaornueckull monyck AG’ Ha MNJaByuecTh OINpencsaseTcs IO

bopmy.e

{—nnanka; 2—sAKOPb 3JEKTPOMAaruuTa

—Gn avat, (7.5)
Yt pab

AG' = AG —

tne Gyp— Bec nonsnaska B I ,
Vi pag — YIEAbHBIA BeC XKHIAKOCTH IIPH TEMIeparype tpas EAL

B ['femd;
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Ay — u3MeHeHHe YHEJbHOTO Beca XKHIKOCTH (I'/cm®) mpn
p3MeHeHnHd ee Temneparypsl Ha 1°C;

Al — JIOTNYCK Ha MOrpeIIHOCTb Pery/MHpOBAaHHS TeMnepaTyphl
paGoueil }KHIKOCTH B nprbOpe.

OHAKO TOYHO OTPEryJyupoBaThb IJAaByYeCTb MOMJABKA TPYIAHO:
on JauGo ToHeT, JuGO0 BemabiBaeT. UTOOBI NPOBEPHTb, HAXOMUTCA JH
nJaBydecTb MOMJaBKa B Ipefetax pOMyCKa, ¢ HEro CHAMAIOT HJH
HaBellHBAIOT KOHTPOMBHEI TPY3, HMeoWul B Bo3nyxe Bec Uk, a B
ugKoctd — Bec AGY, paBHBIA HONYCKY Ha IIaBYy4eCThb.

Ecnu npu noppemnBanuy rpysa Gy NONaBOK NEPECTAeT TOHYTH
WAH BCOJHBATHL MM Ke H3MeHsleT HallpaBJeHHe CBOEro ABMIKEHMs,
TO NJiaByuyeCTb NMOMJaBKa HAXOMHUTCS B Npefenax AOMyCKa AG’. Bec
KOHTDOJBHOTO rpysa Gy Ha BO3LyXe ONpenesercs 1o Qopmyse

AG" Yy

g, = ,
¢ Yo — YM{

(7.6)
rne AG’ — TeXHOJNOTHUECKHI NONYyCK Ha NJaBydyeCTb NOIIABKA,
v — YIEJbHHIA Bec MaTtepuasa KOHTPOJbHBIX T[PY3HKOB INpH
paGoueit Temmeparype fpas B I'/cM?;

Vi — YAEJbHBI Bec KUIKOCTH Tpu pabouell TemmepaType B
I'femd,

JLaIst OLEHKH NJAaByueCTH NOMJAaBKa B OTHCJBbHBHIX Caydasx NpH-
MEHAIOT TaKXKe M3MEHEHHe TeMIepaTypel padouel XKHUIAKOCTH B TEX-
HoJIOrHuecKol Banue. Ecau, HampuMep, MOIJIABOK TOHET mpu palo-
yell TeMIepaType fpag, TO TEMNEPATYPy KHUAKOCTH yMEHbIIAOT A
dt; mpu 3TOM yIeNbHBIH BEC KHIKOCTH MOBBIIIAETCS, BEITANKHBAIO-
wast CHJa yBeJMYHBAeTCs, U IOMJIABOK, €CIH ero IJaByuecTb HAXO-
nuTcs B mpejenax ponycka AG’, pmo/ken mepecTaTb TOHYTb HJIM
NOJKEeH BCNAbBaTh., BeauunHa 8f, Ha KOTODPYIO H3MEHAETCS TeMIe-
paTypa JKHAKOCTH Il IIPOBEPKY NJIABYYECTH, ONPEALAACTCA B 3a-
BHCHMOCTH OT JONYCKa Ha TIJiaByyecTh Nomiaska AG’, or obbema
HomAaBKa, OT TeMIepaTypHoro KoadduuueHra 06bEMHOTO PAaCiId-
pennst xkupkocTH. OnHako 3TOT MeTOA NPOBEPKH NJAABYdECTH IMO-
QJaBKa M Gojiee NPONOJIKHTENbHBIH, H MeHee TOUHBIH, YTO CBASAHO
C TeMIepaTypHOH HHEPUHOHHOCTBIO BaHHBI C KHAKOCTBIO M HEBO3-
MOJKHOCTbIO 00ecHeunTh paBHOMEPHOE H3MEHEeHHe TeMNepaTyphbl
KHIKOCTH B 06'beM€ BaHHHL.

Yerpanenne nuddepeHTa MomaaBKa, Kak yKashiBaloCb BBILIC,
NpPOU3BOAUTCS B JKHAKOCTH JMHGO nepecTaHoOBKON CrenualbHblX BHH-
TOB W raek, Au6o NMepeMeleHueM OJHOH H3 HHMX BAOJbL OCH nand
HOMJiaBKa TOC/ie TOrO, KAk OTperyiupoBaHa ero maabydecTs. Ecan
NpUAATh TMOMJIABKY TOJOXKEHHE, B KOTOPOM OCb €ro pang ropu3oH-
TasbHa, M 3aTeM HONJIABOK OTNMYCTHTb, TO NPH OTCYTCTBHH audbe-
penta (AD=0) ropusOHTaJbHOCTL NOMJIABKAa COXpaHACTCH He3aBH-
CHMO OT TOUHOCTH pery/JdpoBaHHs ero miaByyectd. Ecam y monsiab-
Ka mMeercsl Kakoii-To mub@epent, 1o ogHa Landa nonsaeka CTpe-
MUTCSI TIOZHSITBCA OTHOCHTENBHO Apyroil mandsl, T. e. NMonjiabBok
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CTPEMHTCS TIOBEPHYTHCH OTHOCHTEJBHO Tonepeunol ocu. [Las mnpo-
BCPKH NOTPEINHOCTH NOMJIABKA NO AHDdepeHTy TakkKe NPUMEHSIOT
KOHTpOJibHBIE rpy3bl. Ecim mocie ycTaHOBKM KOHTPOMBHOTO Tpy3a
Ha nandy, cTpeMsILyIocsl 3aHATh BEPXHEe NOJIOXKEHHe, OBOPOT IIO-
1aBKa BOKPYI TONEPEYHOH OCH NPeKPalnaeTcss WAM NoNiaBOK Ha-
UMHAET MOBOPAYMBATLCSl B NPOTHBONOJOXKHYIO CTOPOHY, TO Aubde-
PEHT NONJaBKa HAXONHTCS B Ipenenax AOMyCKa. Bec KOHTPOJbHO-
ro rpysa pas npoBepKH nuddepeHTa NOMNABKA onpepesnsercs IO
popmyse, ananoruynoit dopmyne (7.6), u gas OPOBePKH IIaBYy-
4€CTH TNOIIABKA, B KOTOPOH BMecto momycka AG’ ma miaByuecTb
uoxcraBagercs gonyck AD na guddepent. Caexyer OTMETHTBb, UTO
naddepeHT monjaBKa NPAKTUUECKH He 3aBHCHT OT TOUHOCTH pery-
AHPOBAHHA TeMNEPaTypHl pabouell XKHMAKOCTH, HOITOMY AHU(depeHT
[ON/aBKa PEryJUPYIOT IO YKA3aHHOMY B TEXHHUECKOH HOKyMEHTa-
uuy Ha npubop nomycky AD, He BBOAA YMEHBUIGHHOrO TEXHOJOTH-
4EeCKOTO JONyCKa.

JIns IpOBEPKM MJaBy4YecTH u nuddepenra nonsaBKa NpH HX
PEry/NPOBAHAA B CEPHHHOM NIPOU3BOACTBE MOXKHO NPHUMEHATH NPO-
CThi€ TEXHOJOTHYeCKHe BaHHb U3
Ipo3paunoro  marepuata, ma f_ ,
CTEHKAX KOTOPBIX HAHOCAT P
TOPU3OHTANIBHEIX U HAaKJOHHBIX %&
JIMHHHA C ompelpefeHHBIM IIaroM
(puc. 7.10). B rtakux BamHax ¢
NPaKTHYEeCKH JOCTATOYHOM TOY-
HOCTBIO MOXKHO BH3yasJbHO Ole-
HUTb CTENEeHb N1aBYUeCTH U JUd-
«pepenta monsaska. J[las storo
‘9KCIEPHMEHTAJNLHO AN KaxKuoi
FONCTPYKIHK NOMAIABKa yCTanas- Puc. 7.10. Banna nas peryanponaHust
JIHBACTCA  JOMYCK B CAMHMIAX n ﬂ}.)OB'epK.H niaByuecTd H pupdepenta
BpeMenH Ha auddepert u naa- OTLTABKA
ByuecTh. B atoM cayuae pomyck
Ha puddepear npexcrapaser
‘HapMeHbIllee JONYyCTHMOE BPEeMS, B TeueHUEe KOTOPOTO NOIMIABOK U3
FOPH3OHTAIBLHOT'O MMOJNOKEHHS NOBEPHETCH BOKPYT MONEPEUHOH OCH Ha
‘3a[LaHHBbIA yroJi, ONpenesAeMbldl 10 HAKJIOHHBIM JMHHSM, HOMYCK HA
NJ1aByvyecTb — HaNMEHbIUEe NONYCTHMOE BPEMS, 3a KOTOpPOe CpepHssI
"TOUKa ofpasymolieil nonaasKa 6yneT NOAHUMATLCS WK ONYCKAThCS OT
‘OIHOY FOPH3OHTAJIBHOHN JIMHUY 10 APYTOH,

DL, "'\IV!VV\-."
.
1
\
'

e
R R R T R IRy

YpapHOBEIHBAHHNE NMOMJIABKA OTHOCHTEJNBHO OCH IOXBECA -— MOC-
JIIHAA 3Tan CTaTHYECKOro yPaBHOBEWINBAHMA IONJIABKOBOTO y3J4
BOKDYT ocH lang — oCyIIeCTBJASETCS MepeMelelineM CreruaabHbIX
BHHTOB H/IM TaeK B paguanbHOM Hanpas/aeHud. [Li1s1 KoHTposist ypas-
'HOBEIICHHOCTH NOMJMABOK YCTaHABJAHBAeTCH TakK, 4ToOn ocu (HJaH
‘Hanpasasiolive) BHHTOB WJAM [A€K 3aHUMAaJH TOPU3OHTAJbHOC MO-
JI0KeHHe. Beqnuvna KOHTPOJBHOTO VIJa ¢ NOBOPOTA BHHTA M.IH
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ralku npu ux BBePTHIBAHUH HJAH BHIBEPTHIBAHUU OHpE,E[eJIﬂeTCH 1o

dopmyne
360AM . (Y — Vi
= e Qe (7.7)

rze S —— mrar pesbObl BUHTA MUK FAHKH B CM;
Gy -— BeC BHHTA HJH FalKH B KHAKOCTH B I.



Paspgen tperuit

OKOHYATEJIBHASI CEOPKA H PErYJIHPOBKA
ABHAILIHOHHbBIX ITPHEOPOB

Trasa VIIT

OKOHYATEJIbHASI CBOPKA M PETYJIMPOBKA
NMPUBOPOB C YNIPYITMMH YYBCTBUTEJbHBLIMHU
SNEMEHTAMHU

§ 8.1. OCHOBHBIE TEXHOJIOTMYECKUE Y3JIBI
MEXAHUYECKHUX NMPUBOPOB MAHOMETPHYECKOKH TPYHIIBI

Boabmuncteo mexarnueckux NpuGOPOB C YNPYIHMH UYyBCTBH-
TCIBHBIME S/IEMCHTAMH HMCIOT OJHOTHIHYIO KOHCTPYKUHIO. DTO 06y-
CJIOBJICHO MPUHIMIOM HX HEHCTBHs, COCTOSIIULHM B NPeoBbpasoBaHAnM
HSMEHEHUA JaBJIeHHs] UM PA3HOCTH TAaBJICHHH BO BpalllaTebHOE MK
IOCTynaTenbHOE nepeMerieHHe KOHeYHoro 3BeHa npuGopa. B Bu-
‘3yaibHEIX NPUOOPAX TAKHM 3BEHOM SIBJISIETCA CTPEJIKa, KOTOPYIO
MIEpeMeLIaeT nepelaToyHO-MHOKHTEeNbHbIN MEXaHH3M NOA BO3LeHCT-
-BHEM  yTpyroro 4yBCTBHTENBHOTO 3JeMeHTa. B sjekTpomexanmye-
'CKHX  1aTuMKax (IOTEHIMOMETPHUCCKHX, HHIYKUMOHHBIX, eMKOCT-
THBIX ), BBIIAIOIIMX 3JMEKTPHUECKHH CHrHAJ, OPOTNOPIHOHAJBHEIH [aB-
-ICHHIO, BOCNPUHATOMY YNPYrUM 35/71€MEHTOM, KOHEUHHM 3BEHOM SIB-
JIARTCSA TOABUAKHBIN JMEeMEHT JaTuhKa,

[Iposenennas yauduramnus KOHCTPYKIHHA NpHGOPOB MO3BOJHIA
'PasnAuHple MO HA3HAYEHHIO NPHGOPH COGMPATb 3 ONUHX U TEX Ke
I€Tanefl u ysnos. EcrectBenno, uto M TexmosoruyecKui npoirecc
*COOPKH TaKuX NPHGOPOD SIBAACTCH THIOBDbIM, [osTomy B paunoi
iTlaBe paccMaTpHBAeTCsl NpollecC COOPKH HE OTAEbHHIX npubopos
(Mexannueckux MAHOMETPOB, MOHOBAKYYMMETPOB, 6apOMeTpHUECKHX
~BbicoTomepoB, yxasartesnell ckopocTd H Ip.), a THMIOBOH mpoiecc
* C6OpKH Beex npuGOPOB mAHHOM TPYIIIHL.

OcnoBHbIMU TexHOMOrHUECKUMH y3/1aM{ MeXalHUeCKUX NMPUGOPOB
'C YNpYrHMH d4yBCTBHTEJbHBIMH 3JeMEHTAMH SIBASIIOTCA:  ynpyruil
' 1YBCTBHTeJIbHBI 3/1eMEHT, OCHOBAHHE C OeTansAMH, MeXaHHu3M, H3Me-

PHTeIbHEIA yaes, Kophyc ¢ getansvu. Ha puc. 8.1 mana cxema cGo-
L POYHOrO, cocrara npuGopa, COAEPIKANEro NEPEUHCIEHHBIE Y3IIbl.
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Mexanusmom yCIOBHO Ha3BaH BeCh y3es OCHOBAHHS C HeTansiMU
# BMOHTMDOBAHHBIM B HEM MEPefaTOUHO-MHOXKUTENbHLIM MEXaHH3-
MOM. ¥3es, HoJydyaeMblil Nocje YCTaHOBKM YIPYroro uyBCTBHTETb-
HOTO 3J1EMEHTA B y3€J MEXaHH3Ma, OyNeM Ha3BIBATL USMEPUTEAbHLIM
Y3A0M.

§ 8.2. OBLILME NOJIO)KEHHA PETYJUPOBKH
H TPALYHPOBKH NPUBOPOB

[TpeoGnaganmum METOLOM IOAYYEHHSs 3aTaHHOH TOYHOCTH NPH-
Gopa B HacTosllee BpeMs fBJAsercss peryauposka. Ilom peeyaupos-
Ko npubopa nogpasyMeBaeTcss KOMIJIEKC TEXHOJOTHYECKHX pafoT,
B De3y/AbTATe KOTOPBIX TeXHHUECKHe NapaMeTphi Npubopa MOBOMST
10 3HAYCHHH, NONyCKAeMBIX TeXHHYeCKHMH TpebGoBauusimu. HeoGxo-
IMMOCTb DEryJHpOBKH 00yc/oBAeHd 60abIIMM pasfpocoM Napamer-
pOB 2/1eMeHTOB NpHOOPOB M HEBO3MOKHOCTBIO B CBAI3H € 3THM obec-
T[EYHUTDb 3aJaHHYIO TOYHOCTb 3aMBIKAIONLIEr0 3BeHa MeTONaMH NOJHOM
B3aMMO3aMeHseMOCTH. TakK, B MexauuuecKux npubopax ¢ yIpyramu
YYBCTBHTEJNbHLIMH 3JeMEHTAMH HeoOXOAHMOCTb PEryJHPOBKH oIlpe-
JeJisieTCst, B NMEepBYI0 ouepenb, pacceMBaHHEM NapaMeTPOB YIPYyTHX
YYBCTBHTEJNbHBIX 3JI€MEHTOB; B 3JEKTPHUECKHX Npubopax perynd-
poBka o0ycjoBieHa pa3sbpoCoM COTNPOTHBAECHHH paMOK NpHOOPOB H
OPYTHX €ro 3JeMeHTOB, MaTHUTHOA HHAYKNMH MATHHTHBIX CHCTEM,
MOMEHTOB NPOTHBONEHCTBYIOIMX NPYXKHH HAH pAaCTAXKEK, pasfiM-
YHeM BO B3aHMHOM pAacCloNoXKeHHH meraneil u T. f. KoHCTpyKuHu
COBpPEMEHHHIX IpUOOPOB B DOMBILUHCTBE CAyYaeB He OTBEHAIOT Tpe-
OOBAHUSAM aBTOMATH3AIUH PETryIHPOBOUHEIX paborT, ¥ NoCJAefHUE, KaK
IpaBHJIO, IPOBOJATCA BPYUHYIO.

Jag npubopor I Kaacca TOUHOCTH M HHXKE YacTO HPHUMEHSIOT
CcraHiapTHylo wmkKaay. Jag Bcex npuGoOpOB HMeElOTCd 3apaHee H3ro-
TOBJIGHHBIE IIKAaJbl ¢ ONMHAKOBO HAHECEHHLIMHM HA HHX [IeJeHHSIMH
# 3gaxkami. [Tocne MoHTaxa miKaael B IpHGOpe ero NpoBepsoT, T. €.
CpPaBHHBAIOT NOKA3aHUA pery/iHpyeMoro npubopa ¢ NOKa3aHHAMH
00pasioBoro npudopa NpPU OIpenefeHHBIX 3HAYEHHUSX H3MepsIeMOH
BenMuHHb. LEcau pasHyna NoKasaHuil HPeBOCXOLHUT OONYCTHMBIE
3HAYeHHs, TO NpHOOpP PETYAHPYIOT, B pe3y/abTaTe 4ero MOTpellHOCTh
NOKa3aHUH YMEHBIIAETCS 1O JONMYCTHMBIX 3HAUSHHH.

Ha npaktuke npuMenstercss H MeTon noxa6opa HHAHBHAYAJbHOH
WIKaJabl 15 ZAHHOro npubopa H3 OTPAHHYEHHOTO 4YHC/Aa CTaHZapT-
HBEIX mKaja. B 3aBUCHMMOCTH OT TOYHOCTH DeryJHPOBKH, KOJHUYECTBA
H CJIOXHOCTH PEryAMPOBOYHBIX ¥ NMOJAFOHOUHBIX ONEpallMil H3 OMXHHX
U TexX Ke jerajed ¥ y3JOB MOXKHO coOpaTb NpPHOOPH PasJIHyHBbIX
KJIACCOB TOYHOCTH.

Bungu peryaupopok. Jas GoablinHcTBa NMpHOGOPOB pasJH-
YalT gBa BHAA PEryJHpOBOK: 1) peryaHpoBKa IO NpenesbHbIM TOU-
KaM [mkassl 0 2) peryJaupoBKa no paboueMy y4acTKy IIKaJbl.

Ilpu peeyaruposke no npedeivHoim TOUKAM WKAAbL JOGUBAIOTCA
TOro, yToObl NpU HyJAeBOM (HAYaJbHOM) M MaKCHMaJ/JbHOM 3Haue-
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HUSX M3MepseMOil BeJIMUHHBI CTpejka MNpuopa ycraHaB/MBajach
MpOTUB HAauYaJbHOM MM KOHEUHOH OTMETOK WIKajbl, a TpH perysu-
pOBKe JaTuMKa MOCJeHUil BraBas Obl Hy/I€BOi CHTHAM UM CHTHAN
TpeGyeMofi MaKCHMaJbHOH BEeJMYMHBl Ha BBIXOJe NaTuHKa. B or-
[eJbHBIX CJAyYasix ABYMS TOUKAMU UIKaJjbl, Ha KOTOPHIX NOTPEUIHOCTD
TOBOLUTCS 10 HYJA, MOTYT OBITh U HE NpeNesbHble TOUKH, HAIpUMED,
rpaHdib pabouero puanazoHa U3MepseMoil NpubopoM BeJHUMHEL.

Peeyauposka no pabouemy y4acTKY MWKagbl COCTOUT B paBHOMED-
HOM paclpeflefleHuy CHCTEMAaTHYeCKOi IOTPEUIHOCTH C TeM, YTOObI
0OHa He IpeBHIaja AONYCKAa Ha BCeX TOuKax wkaJjbl, [Ipu sToit pe-
ryJAHpOBKE MOrPEMIHOCTh HAa KpaHHuX ToukKax ILIKajbl BO3pacraer,
a Ha TPOMeXYyTOUHHX — COKpamaercs. HeobGxoaumoctb pery/upo-
BaHMs Ha pafoueM yuyacTKe LIKaJBl Bhi3BaHa FJaBHBIM 00pasoM He-
JIMHEHHOCTBIO XapaKTePUCTHKY YYBCTBUTENBHOTO 3/1eMeHTa npHéopa.
UeM GoJibliie HEJTHHEIHOCTb, TeM CJI0MKHEe OTPeryinpoBaTh IpUbop.
Perynupyior paGounit y4acTok (mo Toukam lIKaJjbl) oObIYHO B Ta-
KOM Topsiike. BHauase peryaupyioT Ha CpefHeidl TOUKe HIKaJbl HJIb
IpYrux NPOMEXKYTOUHBIX ee ToukaX. Ecau mnonpaBKu Ha TpPOBE-
psieMbIX TOUKaX OJHOTO 3HaKa, TO BHAuaje MX YMEHbIIAT 10 BO3-
MOYKHO MeHbIlero Mo aGCOJIOTHOfI BejMUMHe 3HAUEHHS, a 3aTeM
mepepacnpefessior TakK, 4ToOu NONpPaBKU ObLIM KaK TOJIOXKHTENb-
HEIMH, TAK W OTPHIATENbHBIMH H NPHMEPHO PaBHBIMH MO a0GCOMIOT-
HOH BeJIMUHHE.

Takum pacnpejeseHyeM MNONPaBOK Ha NJIOCOBble ¥ MHUHYCOBHIE
yaaeTcsl JOBECTH MX JO BeJMYMHE!, MeHbLIeH NONYCTHMO# BEJHUYUHB!
norpewHocTy. [ yMeHblIeHNs MOTPEUIHOCTH OT 3aTHPaHUs npuéop
OGLIYHO PeryJMpYIOT B YCJIOBHAX MOCTOSHHO AeHCTBYIOMIEH Bubpa-
IV, cO3faBaeMoil Majora0apuTHLIMH BUOpaTOpaMH, YKpenaseMbiMit
Ha ycTaHOBKe BOJIM3U IPOBepsieMoro npubopa.

IOcTupoBKo#l mpu6GOpOB HA3BBAIOT COBOKYNHOCTh Ollépa-
nuil, HeoGXOAUMHBIX 1JIS1 IpUBeJeHNs npubopa B pabouee COCTOAHHUE,
ofecneunBaloniee HajJekanlyi0 TOYHOCTb €ro, NpaBUIbHOCTb H Ha-
nexXHOCTb neficTBas. KOCTHPOBKY OCYUIECTBJISIOT MOATOHKO# yacTel
npuGOpOB W UX DEryJHPOBKOf CleunasbHo MpefyCMOTPEHHBIMA 1JIf
9THUX 1LleJIed IPUCTIOCOOTEHHIMHY.

IFpaayupoBKOoft mpuGopoB Ha3biBAOT oOlNepaunio HaHe-
CeHHUS] Ha OCHOBaHHe MKaJbl (uncToMm LndepbiaTe) OTMETOK, COOT-
BETCTBYIOHIMX ONpejeseHHbIM 3HayeHUAM BEAUUHHBL, n3MepseMoll
naHHBIM TpubopoM. ['paxynpoBaTbh MOXKHO JBYyMs METOJaMHU: Npy MO-
Mou[d CTaHAapTHON MIKaJbl 1 WHAMBHAYAJbHON IPAalyHPOBKH IIKAJ/Ib!
n7g Kaxgoro npubcpa. B mepsom ciaydae onepaiuiu rpaxyupoOBKIL
KakK TaKoBOH He CymleCTByer (OHA NPOM3BOAM/ACH NPK H3TOTOBJCHHI!
WKaJgH) U paboTa CBOAMTCS K HPOBEpKe NOKasamuil npubopa TMC
wKase. H, ey HeoOXOoAMMo, K momperyinposke ero. lIpumenenne
CTAHZAPTHBIX IHKajg — BHICOKO 2(h{exTHBHBIH 1 [1POU3BOAUTE/BHbII!
MeTOJ, TPUMEHHMBIH, OfHAKO, s TPUOOPOB HEBHICOKHX KJIACCOP
TOYHOCTH. B mpHGOpax BHICOKOH TOulocTH (xJaacca lj 0,5 1 BbULE)
KA1y KAKAOTO NpHbopa MPUXOAMTCS TPajyHpOBATh HHIHBN®
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AyaJbHO, TAK KaK DEryJHpOBKOI He yaaercss obecneunTh TpebyeMoi
TOYHOCTH NoKa3auuit npubopa.

Yame Bcero npu MHAMBHAYAJIBHOR TpagyHpoBKe npubopa B U3Me-
PHUTEBbHYIO CXeMY BKJIOYANOT IpajynpyeMblii U oGpasuoBblit npudop
COOTBETCTBYIOLIETO K/JIaCCa TOYHOCTH, HO TAKOro e, Kak rpaayupye-
MBI, ipefiesia usMepenus. IlposepsieTcss NpaBUIbHOCTE PETYJIUPOBKH
npuopa no npefespEbiM TOYKaM IIKa/bl, IPOBEIEHHOH mepej rpa-
nyuposkoii. Ecan nosoxenne ykasateseil oGpasuoBoro u rpanyu-
pyemoro npubopoB Ha [pefelbHBIX TOUKAX WIKaJbl COBIAafaioT, TO
NPUCTYNAIOT K I'pajydpoBKe WKajw npubopa. Has srtoro, ycranas-
JIUBAs MOOYepefHO Mo 00pasunoBoMy NpHGOPY 3HAYEHHS H3Mepse-
MOH BeJUUMHBI, COOTBETCTBYIOUME T'PAIYHPYEMBIM TOYKAM, Ha 4YH-
cToifi nudepbaar rpaayupyeMoro npubopa oCTpo 3aTOYEHHBIM Ka-
paHpauioM HaHOCAT JeJeHHs..

B nacroduiee BpeMs npuoGperaer pacnpocTpaHeHHe aBToOMaTH3a-
UM Ipollecca CO3JaHHS TOYHBIX KOHTPOJIBHBIX BEIWYUH JAJs peryJsH-
poBaHHA ¥ KOHTpoJi INpubGopos. CneyHajbHBe YCTPOHCTBA-KaJIUG-
paTopbl 00ecrneyuBaloOT cO3/laHue psjfa NOCAeN0BaTeNbHbIX 3HaueHKH
KOHTPOJNBHBIX TO4eK AJist NPUOOPOB C pa3MHUIHBIMH MKagaMy Ge3 npo-
BepKY NoKa3aHWi Mo o6pa3noBoMy npubopy. Ilpumenenune kanubpa-
TOPOB YCTpaHseT HeoOXOZUMOCTh 3aNOMHUHAHHS KOHTPOJBHBIX Be/y-
YHH ¥ X peryJHpPOBKH.

Becbma 3ddekTHBHO TNpUMEHSIOT aBTOMATUYECKHe 3aTaTUHKH
KOHTPOJBHBIX BeJHYMH NIPH PeryauposaHuu MadoMmeTpoB. Ha sasoze
«TenJIOKOHTPO/IbY BHEAPEHH CTEHABl AJi51 PeryJMpoBaHHs MaHOMET-
poB. OHN aBTOMAaTHYECKH CO3JAI0T KOHTDOJbHbIE TOUKM JaBJEHHS
B npu6opoB pas/MYHOrO nuanasoHa H3Mepenus. Ilpumensiorcs
KanuopaTophl ¥ IPU U3rOTOBIEHHH TAXOMETDPOB, 3JMEKTPOCUETIHKOB H

pAna npyrux npubopos *.

§ 8.3. THNNIOBBIE TEXHOJOTHYECKHE NMPOLECCHI CBOPKHU
U PEr'YJAUPOBKH MEXAHHYECKHX NPUBOPOB
MAHOMETPHYECKOH rPyIibl

Texnosornuecku#l mpouecc cGOPKH U PeryJiMpOBKH MeXaHHUECKHX
MaHOMeTPHUECKHX MNPUOOPOB COCTOMT W3 CJEAYIOMHUX OCHOBHBIX
3Tanos:

1. C6opka y3/10B OCHOBAHUS C IeTaJSIMHU, OCH CEKTOPA C AeTadIMy,
Koprnyca ¢ getansiMu.

2. C6opka MexanusMa.

3. C6opKa yajia yIpyroro UyBCTBUTEJbHOTO 3/1e MEHTA.

4. COopka, peryqupoBKka M KOATPOJIb H3MEPUTEJNHHOrO y3J7a
fipubopa.

* MexaHusanus u aBTOMAaTH3ALMA cOopoyHEX paGor B NpHGOPOCTPOEHHH,
TOCUHTH, M., 1963.
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5. YcTaHOBKA H3MEPHTEJNBHOTO y3/a B KOpHyc ¥ 3aKphllne INpli-
6opa. _
6. KoHTpoJsib cobpanHoro npubopa.

C6opKa nepefaToyHo-MHOXKUTENbHbIX MEXaHW3MOB

PHuaXHO-MapHUDHBbIE Nepeaadn. Y OOJbIIMACTBAE Md-
HOMETPUUECKHX aBUALHOHHBIX MPUOOPOB MEXAHH3M NPEACTABJISALT CO-
Goil KOMGHHALMIO pHIUaXKHO-LIApHUPHOH ¥ 3y0uaToi mepenady, wap-
HUDHO CBA3aHHBIX MeXAy CO0oi. PbruakHO-IIapHUpHblE Mepenatn
MMeIOT lepeMeHHOoe NIepeaTouHOoe OTHOIIEHHE, YTO MO3BOJseT peryJii-
pOBaTh MeXaHU3MBl 1Jis1 0GecrieueH st HeOOXOAUMOi TOUHOCTH NIOKas-
Huil o mKaJe npu6opa. OCHOBHBIe NpaBujaa pery/aupoBKH, CpaBel-
JuBHe 11 1060ro THIIa Iepeaau:

1) uem Goviblue BeAylIMe NJIEUM PHUATOB U YeM MeHbIIe BEIOMBLC
NJIeYn pHYAroB MepeiaToYHoro MexanusMma, reM GoJiplie Nepefarot-
Hoe oOTHouIeHHe mnpubopa, T. €. GoJblIe CKOPOCTb fepeMemleHIs
CTDPEJIKY;

Puc. 8 2. Kpusowunxo-uiatryssas nepenava:

a—rnpocTast; 6—ae3akcHasbHasT;
[—noa3yH; 2—KPHBOIIHN; 3—IIATYH (rsra)

2) 4eM MeHblile BEIYUHE MJ€UH PHIYAros K YeM foJblile BEAOMLIC
l/Ie4y PHIYAroB MepeiaTouHOro MexaKku3Ma, TeM MeHbile MepelaTot
HOe OTHOUICHHE.

Haubosbliee mpuMeHeHne B MpHOOpax HOJYYHIH KPHBOLIIHO®
laTyHuble ¥ 3y0uaThie nepefasin.
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KpuBOmWMUNHO-MAaTyHHast mepenayva, Korla KpHBOLIHM
ABJISETCS BEOMBIM, NIepejaTOUHOE OTHOIIEeHHe Ae€3aKCHaIbHON KPHBO-
IIUTHO-ATYHHOM Nepenaun (puc. 8.2) BEIpaxkaeTcs ypaBHeHHEM
da 1
= —, (8.1)

dw asin2q — 24 sin o

a cos @ —
—_— 2
Qb Vl (aCOSa d )

rie @ — nepeMeleHne NoJ3yHa;
@ — TJIEU0 KPHUBOILIHUIIA;
b — ninHa waryHa (TAry);
@ — YroJI, XapaKTepU3YIouui NoJoXKeHne KpUBOIINIa OF HadaJa
oTCYeTa;
d — BeJMuUMHA me3akKcuala.

=

Ha dopmyas! caenyer, 4To nepenaTouyHoe OTHOLIEHHE 3aBUCHT OT
BeJIMYUH @, b, a, d. VIaMeHeHHeM 3THX BEJMUWH W peryJiupyercs nepe-
nava. I1pu 3TOM, NOCKOMBKY BeJNHUUHH @, b, d, OC/e TOro Kak Mexa-
HH3M OTPEryJaupoBaH, Kax NPaBUJIO, OCTAIOTCS NIOCTOSHHBIMA, 2 YroJl
BCe BpeMs HM3MEHsIETCs], IlepeflaTOYHOe OTHOLIEHHe Mepefady Iepe-
MEHHOE.

HauGosee yacTo cooTHOMmE NS MEXAY AAMHAMY MIATYHA M KPUBO-
myna TakKoBB, UTO IepefaToOYHoe OTHOLIEHHEe ONPENEeJsSeTCs Mo MpHu-
OsrKeHHOI dopmyJie

i=— [padjuml= —>"2 2 padjunl. (8.2)

acosa acosa

Takasi nepenaua peryampyercst H3MEHEHHEM Ieya KPHBOIIMNA @ U
yria o B Haua/JbHOM TOJOXeHNH nepenaull. st yBeauueHus nepeja-
TOYHOTO OTHOILIEHUS IVIEUO @ CJelyeT YMEHbIUHTh, NJI YMEHbILE:
HUS — yBeJIMuUTh, XapaKTep H3MeHEHUS MepefaTouyHOro OTHOILEHHA
onpeneaqgeTcd yIjioM a.

Ha puc. 8.3,a npusepen rpaduk 3aBHCHUMOCTH, ONpejessieMblil
Gopmysofi (8.2) W TNOCTPOEHHBIH /s HeCKOJbKHX 3HaUeHW a
(a=4; §8; 12).

[lpakTuueckn npy peryInpoBKe BEeJHUNHY YIa ¢ OUEHUTh HEBO3:
MOXKHO M Dery/jiHpOBKY BeayT NoAGOPOM COOTBETCTBYIOLIErO Hauasb-
oro yrsa i MeXXny TAroft ¥ kpupowunom. Puc. 8. 3, 6 mimocrpupyet
3aBHCHMOCTb M€PEeNATOYHOTO OTHOLIEHUs OT yraa B. Xapakrep H3Me-
HEeHHUs MepefaTOYHOTO OTHOUIEHHS 33aBHUCHUT OT HANpaBJ/eHUs ABUKE-
HUA TArd. Korma uyBCTBUTE/IBbHBIN 3JeMEHT NepeMelaeT TSIy BBEpPX
¥ yros f§ ymMenbmaeTcs ot TYNOTO K NPSIMOMY, a 3aTeM K OCTDOMY,
TO IepenaTouHOe OTHOLIEHUE, KaK 3TO BUAHO U3 puc. 8.3, 6, cHauaja
yMenbllaeTcsi, a ocje TOro, Kak yroJa B nepeiifier sHauenne 90°, Ha-
UMHaeT yBesHuHBaThCsl. HaoGopoT, Korja UyBCTBUTEABHBIH 3/€MEHT
flepeMeniaer TATY BHU3 U yroJ 3 U3MEHSIETCS] OT OCTPOro K NPsSIMOMY,
a 3aTeM K TynoMy, TO NepefaTOuyHOe OTHOMIEHHe cHauaja yMeHb-
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HIaeTcs, a mocJe nepexona yraom 3 sHaueHus upumepro 90° nepesa-
TOuHOe OTHOlIeHHe HaYMHAeT YBeIUUHBATHC. B peasibHbIX MEXaHH3-
Max IpubopoB yroJ [ H3MEHsETCs 10 30° npy u3MEHEHHU H3MepsaeMOoh
BEJMUMHBL OT HYJIS 0 MAKCHMAJIbHOTO 3HAUCIIAS. Or BeJHYHHBI yCTa-
HOBJIEHHOTO HAuajbHOTO yriaa fo (MPH KOTOpOM CTpeJKa HaxO0AuTCA
Ha Hy/ie) OyeT 3aBHCETh XapaKTep H3MEHEHHs nepefaToyHOro OTHO-
menns. Tak, ecin Po 6ymer paser 160° To mpu paGoTe mepefayn

T i epad/mm
80
70
60
50
\ 0 a=4_]
\\\ 20 =54
A
T
—(al=7|2 1 i 1 11 i i | 3. )
~80-60-40-20 0 20 40 60 80cL° 0 20 40 60 80 100 120 140 160 [3°
) g)

Puc. 8.3. Tpaduk i3MeHeHHs MePeLaTOYHOTO OTHOWICHHS ~KPHBOIIMIEO-
MaTyHHOH Iepeaun

8 HanpaBJeHHH YMEHblUIeHus yruia { nepenarosHoe OTHOLICHHE Ha
paboueM yuacTke Oyner HeNPEPHIBHO yOEBaTh (Tak KakK M3MEHEHHC
yriia B He npessimaer 30°). Yuactok /—2 Ha puc. 8.3, 6 usobpaxaer
stor ciyuafl, [Ipu 5TOM [} — 3HAYEHHE NEPENaTOUHOTO OTHOLICHUA
B HAYaJbHOM TIOJIOKEHUH MepefauH, a i — 3HaUeHHe NEePefaTouHoro
OTHOLIEHHS B KOHEUHOM TOJOXeHHH nepenaud. Ecim HayaJbHbIf
yrosi Bo creaaTh paHbiM 105°, To BHauyajde INepenaTotHoe HHCMO
(npumepHo o yria 90°) Gyaer yOLBaTh, a 3aTeM, HauuHas C yrna
B=90°, — Bo3pacralb (y4acTOK KpHBOH 3—4). Ecan sajgatbcs Ha-
qJa/JIbHbBIM YIJIOM p=>50° To mo Mepe yMeHbUIEHHs Yyria p mepena-
TouHOe OTHOIIeHHe OyIeT Bce BpeMsl Bo3pacTaTh (y4acTOK KpH-
BOH 5-—6).

Korna oTHomleHHe IJHHH IIaTyHa K JJAMHE KPHUBOLINNZ MEHBIIC

b
Tpex <——<3> , IlepelaTOYHOE OTHOIIEHHE ONpefie/IseTCs ypaBHeHney
a

(8.1). Tpaduku 3aBUCHMOCTH, BHIpakaeMoOH ypaBHEHHEM (8.1),

OpHBefeHbHl B TEXHUUECKOH JHTepaType ™. YpabHeHue (8.1) mpuse-

*T. [I. Mensenesa-OpunoBba, [TocoGue no MNPOCKTHPOBAHUIO aBrali-
OHHBIX Mpu6opos, Buin. 3, OGopourus, 1961.
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neM K GeapasmepHoil dopMe. ECin 1% OTHOCHTeNbHON JJIHHB 14

o d
TyHa A= —, I0JsI OTHOCHUTEJbHON BE&MUYUHE! [J1€3aKCHaMa &= —
a a

?

TO ypasHeHue (8. 1) npumer Bux
i,= 1 , (8.3)

(cos a—e)sing
VA2 —(cosa—e)2

cosa —

rae la=ia [{ — nepepaTouHoe OTHOINIEHHE COFJACHO bopmyne (8.1)]
Ha puc. 8.4 npusegen rpadur ypaBHeHus (8.3), mocTpoeHHbIH

ta [T

A=5 ]

A=7 A=7

\ VA4

e 7
A=5 4/
10 P ™N

\

A=1

05 :
y —60-40-20 0 20 40 60 o°

P s

Puc. 8.4. Tpadur wusme- Puc. 8.5. Tunopast cxemMa MexaHH3Ma
HEHHsl MepefaToyHOro OT- B MeM6paHHOM npubope
HOLeHHs]  e3aKCHANBHON
KPHBOILIKIHO - INATYHHOH
nepenaqu npy =1 #u pas-

JIUYHBIX 3HAYCHUSIX A

Ass 3HaueHud e=1, A=1, A=2, A=5. Bunxo, 4ro npumepHo co 3Ha-
yeHH# o=20° u BbIlle OT BEJNUMHH A CHJIBHO 3aBHCHT XapakTep W3-
MeHeHHs TepefaToYHoro oTHoweHust (ta6ij. 8.1).

KpuBoIMIHO-IIATYHHYIO Nepefauyy peryaupylor H3MeHeHHeM pa-
Auyca (mieda) KpHBOIUKIA @, IJIHHB Tru O ¥ MOA6OPOM COOTBET-
CTBYIOLLETO HaYaJbHOTO YA Q.

Ha puc. 8.5 noxasana tunopas cxeMa MexaHH3Ma, COCTaBJIEHHOIO
H3 ABYX Mepejay: polYaXKHO-IIaDHHDPHOH Nepenauu B BHAe A€32KCH-
albHOH KDHBOLIMMHO-MIATYHHO U 3yOuaToil. Takoll MexaHuam pery-
JUPYIOT MO IpejebHbIM TOUKaM MIKaJAbl U Mo ee paboueMy yuacTKy,
T. €. IpH PA3JIHYHBIX 3HAUEHHAX U3MEPIEMON BEJINUHHBI.

Perynnposka mo npenesbHbIM TOYKAM MIKaJbel OCYHIECTBJISETCS
H3MEeHeHYEM pajuyca KpHBOWIKIA o. Peryjauposka Mo TOUKaM
LIKaabl OCYHISCTBJASIETCS NOAGOPOM COOTBETCTBYIOIETO HAYAJBHOTO
yoaa fo mexny Taroit ¥ xpusowunoM. Ha puc. 8.6 npusenens ciay-
4ay, yacto BCTpPeYalomMecs NPH peryTHPOBKe KPHBOLIMIIHO-IIATYH-
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[=]
Ed XapaxTep Crnoco6
[ S
o2 NOnpaBox Jckns monpasox peryJIHpoBKH
1 TlawcoBuie n 1. YMenpmuth pa-
YBEJINYUBAIOTCSA AMYC KPHBOIINIA

2. MMpun HeoOGXonm-
MOCTH H3MEHHTb Ha-
yanbHui yroa fp Ha
oCTPBIA

2 | Muuycosnle ¢ H
YBENHUHBAIOTCA

1. ¥YBeanuuth pajpu-
yc KpuBOIIMIA

2. Mpu  1eoGromu-
MOCTH M3MEHUTbL Ha-
yanpumi  yroa By Ha
Tynoi

3 | Buauajse nmoco-
BHle H yBelHUMBA-
0TCH, 3aTeM
YMEHbINAKTCH [0
HYJAsl ¥ CTAHOBATCH
MHHYCOBBIMH YBe-
JNYUBAOLMMHCS

1. YcrTanoBHTL TY-
no#f HavyaJbHBIE yroa
Bp, mpuBenst Bce MOM-
paBKH K OJHOMY 3Rna-
Ky (+)

2, JloBecTu nmonpas-
KM 10 JONYCTHMBIX
3HaueHHit, yMeHbIIas
pajguyc KpHBOWIMIA

4| Buavane MHuY-
COBLIE H yBeJHUH-
BAIOTCS; 3aTeM
YMEHBIIAOTCA 10
HYAsl M CTAHOBAT-

1. YcraHOBHTL OCT-
pHfi HavaXbHEIH yrok
8p, MpUBEN BCE MO~
DPABKH K OTHOMY 3HA-

Ky (=)

cst IO COBBIMH 2. JloBecTH momnpas-
VBEJHUYHBAK IIUMU- KM 10 JONYCTHMBIX
ca 3HayeHuil, yBeauuuBas
pagHMyc KpuBolmna
(— ——) — nokasaHHs peryJupyeMoro npuGopa OPH TNpoBepxe ero Mo

o pOBAHHBIM TOUKAM;

ay, s, as, (4, Gs—— NONPaBKU.

Puc. 8.6. Perynuposka KpHBOIIHIHO-IATYHHbIX NEpenay
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Ta6auya 8.1

Hsvenenne nepeparounoro oruomenus i KPHBOUIMIHO-MATYHHO
nepenadd B 3aBHCHMOCTH OT PasiuiHbIX (GaKTOpPOB

M3smenenne Gaxropa

Xapaktep u3MeHeHus
nepeslaTouHOro OTHO-
WeHus

Ilpu yBeiuueHHH papHyca KpHUBOLIHAA @
Tpu ymewsmenun pamuyca xpusomuna a

Ipn Tynom navwanbuom yrie (B) wMmexny Ttaroft
M KPHBOUIMIOM M IIPH U3MEHEHHH €ro OT TYIoro
K npamomy (8=90°)

Ipu m3menenun yraa § or TYNOTO K OCTPOMY

Ipn ocrpom HawasbnoMm yrie B u mpum mame-
HEHMH yria B OT MPAMOro K OCTPOMY

Beegenne gesaxcuana:
~—Ha GONbIINX TYNbIX HAYAABHBIX Yyraax B

—Ha cpenHux yraax (6amaxux k 90°)
— Ha MaJBlX OCTPHX yriax

Y Menbmaertes
YBeanuupaetes
YMmeupwaercs

Buaware yMenbmaer-
cd, a 3aTeM mocke 90°
BO3pacraer

Boapacraer

Hauunaer Gonee pes-
KO yMeHBIIaThCA

TTouTH He cxa3niBaeTcs
Bosee mnaaBHO BO3pa-

craer

HOIt epenaun. B sakiouenue ykaxem, uro PEryJaupoBKa U3MEHEHHEM
HayaJbHOrO yrsia OOBIYHO [OJIXKHA CONPOBOKAATHCT M H3MEHEHHEM
pajuyca KpUBOWIUMNA, TaK Kak HOBOE 3HAUeHHe HayaJbHOrO yria
BLISBIBACT HAPYIIEHHE yCTAHOBJIEHHOH PaHee PEryJHpOBKH IO Tipe-
JeJIbHBIM TOUKAM MIKAJbL.

Crnoco6 ycTaHOBKH HauaJdbHOTO yraa Bo. Hamene-
Hie Haua/bHOIO yrjia B MeXaHU3Me, NOKa3aHHOM Ha puc. 8.5, ocy-
IIECTB/SETCA NPENMYLUIECTBEHHO NePelITU(PTOBKON TATH, T. €. U3Me-
HerueM puuHbt b. Ilpu 5ToM HawasbHEE YIVIB PEryiupYIOT mpeiBa-
PHTEJIBHO rpy6o, UCHONB3Ys] BEDXHUE OTBEPCTHSI TSIMM, 4 OKOHUA-
TENLHO — € HCMOJIB30BAHUEM OTBEPCTHI, PACIOIOKEHHEIX HA CEKTOPE
TATH.

Iloponkosas mepenaua. B o6mem clydae [Jisl Tepejaud,
H306paxeHHoit Ha puc. 8.7, mpu HENepneHJUKYyJIPHOM pacHoioXKe-
HAH 110BoNKOB (¢=0) mepenaroynoe oTHOMIEHUe BrIpaKaercs ypaB-

HeHUeM
:d_ﬁ_: a(b+ acosatgo) , (8.4)
da (bcosa+atge)2+4 (asina)?
[A€ B — yros moBOpoTa BeLOMOro MoBOAKA 4;

0 — yToJl MIOBOPOTa BEAYHIEro MOBOAKA J:
@, b — COOTBETCTBYIOWIYE [JIHHBl IOBOIKOB.
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Korpa ¢=0, Gopmysy (8.4) moxHO npeoOpasoBath K BULY

48 a4 ! 8.5)
b= da b . a? ) ( -9)
1+sxn2a<?2———1>

M3 Gopmyasl Ciaefyer, UTO NpH @=>b mepenaToyHoe OTHOUIEHHE IIO-
BOIKOBO{I Mepenayn IOCTOSHHO U pABHO 1. Ilpu a=s~b noBojKOBas
nepenaua ofjajaer NEPEMEHHbIM  IEpENaTOUHEIM OTHOILIEHHEM.

, B ra6a. 8.2 yka3aHo BAMgHHME DasjuiHbIX
dakTopoB Ha XapakTep HM3MEHEHHS Mepe-
JATOYHOTO OTHOLIEHWs] NOBOIKOBOW Iepe-
JauH.

[ToBosKOBYIO Iepefady peryjIupyior, us-
MeHsisl JJIMHY TJ1ed NMoBoAKoB (OoGBIUHO Be-
Ayllero nosoika, puc. 8.8) M ycraHaBIU-
Basi HyXkHOoe HauajbHOe NOJIOXKEeHHe mepe-
jaud, T. €. MpufaBas yray oo B Haya/IbHOM
MOJIOXKEHHY OINpefeseHHoe 3HaueHHe, He
pasnoe Hymo. Ha puc. 8.9 noxasausi cro-
Puc. 8.7. osogkosast ne- COObI yBeJHYeHHS NepelaTouHOro OTHOIIE-
pemada ¢ HakAOHHMM 0O- yus, Jlasi yMeHbIUeHHss TepenaTo4HOro

BORKOM: OTHOLIEHUs] TOBOAKH HU3rHGAIOT B NPOTUBO-

1, g—pamuxu; 3, 4—moBORKM  posoHOM HampabJenun. Ha ¢ur. 8.9,111

MOKazaH CIocos YBeJMUeHHs NepefaTod-

HOTO OTHOIUEHHS] NyTeM H3riGa ropu30HTaJBHOTO MOBOAKA, MOAYHak0-
Hlero nepeMelleHde oT yIpyroro YyBCTBUTE/IbHOTO 3J€MEHTA.

Ta6auua 8.2
WsMeHeHHe NeperaToyHOro OTHOIMEHRA [ MOBOAKOBOM nepejauu

B 3aBACAMOCTH Ol Pa3J#yHbIX GIKTOPOB NMpA BospacTaHiun yria
noBopoTa BeJyllero MoBOJKa

XapakTep H3MeHeHud
H3menenue dakTopa nepenaToOYHOTO0 OTHO-
meHus i

VBeJudeHite BeJloMOro mieda b
Y meHupinaercs

YMeublueuue Bexyinero ineda a

VMeublieHHe BexoMoro nieda &
Veeauunpaercs

YBenmuenue Bepyniero mieua a

BejnoMoe maedo Menpme Benytuero (6<a) YuMenbinaeTesd

BenoMoe maedo paBHO BeaymeMy (a=b) npu TocTostuHo u pasHo 1
(¢ =190°)

BenoMoe mieuo Goaplue Bexymero (6> a) YsemnuuBaercs

Vroa HakJoHa Bejylero IMOBOAKa K OCH BalH- VBeanuusaeTcs
xa Menpiie mpsivoro (¢<90°)

Vroa nakaoua Goxpme mpsamoro (¢>90°) Yuenbmaercs”
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flgu nofopome

bedyuezo nobodna I lipu Benuwure Bedpripzo naeya b :
Tox=o,=xz=o,=0t  b,<a BOPORs>Py;t ymensuraemen
Xy< X, <A <A, b=a Procmoanne P=o;1=1

b;>a P, <Py<Py<P,; 1 fospacmaem

Puc. 8. 8. Bunstuue yrila Hak/ioHa ¢ BEAYUIETO MOBOAKa Ha YroJa IOBO-
poTa BEROMOTrO NOBOAKAZ ¥ Ha [ePefaTOYHOE OTHOLIEHHE [ NpPH PAa3JaNy-
HOM COOTHOIUEHHH BEXOMOrO H BeAyLIEero mJjey:

I, 2--BaJUKH; 3—BeAYUIUH NOBOMOK; 4—BefoMbIll MOBOLOK

&%

,

N

2z |
4 Z,

4> dy
Zy<lz

Puc. 8.9. CnocoGbt yBeJHUCHISI NIEPEATOYHOTO OTHOLIEHH:

/—usrubanneM BeAyLICTO NoBOAKA; [/—u3rubanveM BeAOMOTO No-
Boaka; [//—u3rn6GandeM TOPU3OHTANLHOTO NOBOAKA;
/—peayuinli noBoAOK; 2—BeNOMBbIH NMOBOAOK; §—TIOPH3ONHTAJNbLHLI 10-
BOJAOK; 4—CTOHKa XecTKoro LeHTpa MeMOpaHHOH KOpOGKH: w—ero
nepeMellleque
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Muoraa tpedyercsi, YTOOB! IepeAaTOUHbIE OTHOIIECHUS fosiee pe3ko
MEHAJHMCh Ha KpaHHMX IIOJIOXKEHHAX MepeiadH. B sTHx cnyyadx Xo-
Hell MoBOAKa u3rubaioT, Kak MokasaHo Ha pHC. 8.10. Ilpu nsrude,
nokasanHoMm Ha puc. 8.10,a, nepenaroyHoe OTHOIICHAEC Ha KpafHHX
[OJIOKEHHSIX Tepefaud pPe3ko BO3DPACTaeT, TaK KaK yMEHBIIAETCH
BefoMOe TJIeJo; B cayduae, H300parKeHHOM Ha pHC. 8.10, 6, nepena-
TOUHOE OTHOIIEHHE HA KpafHHX MOJOXKEHHAX Nepenadtn pe3ko yOBI-
BaeT, TaK KaK BEIOMOeE IJ1eu0 YBeJHUMBACTCH.

K X ‘
-=f égy _-| > ”_ —

) 5)

Puc. 8.10. CnocoGbl HM3MeHEHHs Tepena-
TOYHOTO OTHOLIEHHST Ha KPaHHHX MOJOXKeE-
HUSIX fepejayu:
a—riepeAaToqHoe OTHOIIEHHE Ha Kpaﬁmxx noJo-
JKEeHUAX TepeJaud Pe3ko Boapacraer; f—rmepena-
TOYHOE OTHOIIEHHe Ha Kpammx MOJIOKEHH AX
nepenaun pesko yGrBaer; H-—nauajnbHas TOUKAE
KacaHus; K—xoHeuHast TOYKa KacaHH:A

HauajibHOe MOJOKEHHE Neperaud, T. €. HauajbHOe IOJIOKEeHHE
Belyllero MoBoxKa (yroa oo), B PasHBIX npubopax peryaupylor
pasIMYHBIMH CIOCOGaMH.

KynancHas nepenaua. CXeMB KyJHCHBIX Iepead, MpUME-
HseMbix B IpHGOpaXx, nokasane Ha puc. 8.11. [TepegaToyHoe OTHO-
[IeHHe NepeNaud MOXKHO BBHIPasHTh B C/IENYIOLIEM BHIE:

LY Leosa
( ¢ ) ¢ . (8.6)

[ \2 l
1-}-(—-) —2—cosa
¢ ¢

. d
L—_—:—ﬁ—z
da

TlepenaTouHoe OTHOLICHME — BeJHUYMHA NEPEMEHHAsd, 3aBUCALLAA oT
yraa o [OBOPOTA NMOBOAKA M OTHOLICHHS {/c. Kynucuyto mepepavy
B 3aBHCHMOCTH OT €€ KOHCTPYKIHMH MOXKHO peryJanpoBath H3MCHE
HUeM pACCTOSHMs [ MEXJy OCAMH BpalleHHs KpHBOLIMIA H KYJTHCBL
W M3MCHEHMeM yIua MEXKIy KPHBOLIMIOM M Kyancoh (yraa a) B HA-
YaJbHOM MOJIOMKEHHH (Tax OOBUHO DEryJHPYIOT, KOrha Kysuca mpH
paGoTe NOBOpauMBaeTCsa Ha HeGOMBUIOH yrod).

B oT/leJbHHX Nepegayax mperycMaTpUBAETCs BO3MOKHOCTb M3~
MeHEHHs pajpyca Kpupolina. [1ogGopoM COOTBETCTBYIOLLEro OTHO"
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[IIEHHsA l/C B 3TOM cCJjlyuae MOXKHO HOJMYyUNTb 3alaHHOE€ H3MEHEeHHue
[IePpenaTouYHoro OTHOLIEHUA,

Puc. 8.11. CxeMbl KyJHCHBIX Hepejau:
a—c Bpawamuefica KyJaHcoli; 6—c¢ Kavawielcs Ky-
JIucol;

1—KpuBoOWHN; 2—nanel; J—Kymauca

COopka MeXaHH3MOB MAaHOMETPHYECKHX npuéopos

Texnuueckue TpeGosanus k MexaHmsmam. Kak YKa3bBaloCh B
Bauaze ryiaBbl, MEXaHH3MOM YCJIOBHO Ha3BaH BEChb y3eJ OCHOBaHM$
C JeTansIM{H ¥ C BMOHTHDOBAHHBHIM B HEM MEPEIaTOYHO-MHOKUTEb-
HBIM MeXaHM3MOM. B TexHHYeCKHMX yC/IOBHAX HAa MeXaHHM3MEI npem-
YCMaTpPHBAIOTCSl TPEGOBAHHS B OTHOIUECHUM NPABHABHOM yCTAHOBKH
SJIEMEHTOB Nepefay, NPOYHOCTH COOPAHHBIX COCNHMHEHHH, HaJIEKA-
IUMAX OCEBHIX M pajuaJ/bHbIX 3a30pOB, TyOHHB 3ALEIJEHHS [IecTe-
PEH, OTCYTCTBHs [OBPEXKACHMH H HUCKDHBJEHMH Hetajell W Ap., KO-
10pbie OJIKHBI ObITh BHINOJHEHB! IIPH COOpKe.

PaccmorpuM HauGosee xapaxTepHhe c6opOYHbIE OfepauuH.

Oxonuarenbnas cGopka. Ilepen oKOHUATENbHOH c6opkoil Mexa-
HU3Ma BCe NeTaJd H Y3Jbl €ro TILATEJbHO NMPOMBIBAIOT H IPOUH-
maoT. B oxoHuaTenbHyl0 cGOpPKY MEXaHH3Ma BXONAT: ycTaHOBKa
BOJIOCKa, cOODKa BCero yaJja C yCTAaHOBKOH BCex oceil (TpnOKH, ocH
CeKTOpa M 1p.), PEry/JupoBKa MPOXOJBHOTO 3a30pa OCH CeKTopa,
PErylMpoBKa yOHHBI 3aLENJEHUS CEKTOPA M TPHOKH WJIH ADPYLHX
IIeCTEepeH, NpoBepKa IVIABHOCTH 3allCNJIEHHS W NpPaBHABHOCTH BCeil
c6opKH,

Yeranosxa Bosocka, Komogouky ¢ BoJOCKOM yCTaHaBJIH-
BalOT Ha ocu OOBIYHO NIPH OKOHYATEJLHOH cOOPKE MeXaHusMa C I10-
MOIIBIO crelradbhoro mnpucnocobienus. Ilpu 9ToM BoJOCOK mOJI-
KEH OBITh MOCaXkKeH Tak, UTOOBl MPH HAGIIOLCHHH C YAJIUHEHHOTO
KOHIlA OCH HJIH TPHOKHM BHTKH €0 OBbUTH HANMPABJEHB B COOTBETCT-
BYlouiyio cropony cornacHo ueprexy. IJocae nocanku Bomocka mpo-
BEPAIOT NPABUIIBHOCTL PACIOJIOKEHHS €ro BUTKOB, Korza miockoctb,
B KOTOpOIl DPACMO/IOXKEHB BUTKH, HEMEPHeHIMKYJISPHA OCH, BOJOCOK
OCTOPOKHO BLINPABJISIOT NHHIETOM.

Ycranoska occii. Bee oo 0ZHEM KOHLOM BCTABJSIOT B CO-
OTBETCTBYIOLUME NOAIIMITHIUKA OCHOBAHMS, a APYrMM KOHIOM OCTO-
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POXKHO BBOAST B IOJAIMIHUKH IJIATHHKA HIH rao6ana, mocje 4Yero
MJATHHKY KECTKO YKPemasloT Ha cTOMKAaxX KpemeXHBIMH BHHTaMH,
3aBepThHIBAEMBIMA 10 OTKasa. 3areM BOJOCOK 3alITH(TOBBIBAIOT,
a npH HEOOXOAMMOCTH IIOANPABJLIOT MHHIETOM TaKHM o6pasom,
qroGH BHTKH €r0 He KACAIHChb JAPYT Apyra B HAUalbHOM H KOHEY:
HOM MOJIOKEHMAX geTajelil MexaHusMa u OblTM BCC BPEMs paCIo/IO-
JKEHBl B IJIOCKOCTH, MapaJjiebHOH TJIOCKOCTH OCHOBAHMSL.
PeryinpoBKa MNpPONOJABHOINO 3aszopa OCH CEK-
Topa. OOGBYHO B KOHCTPYKIHMAX npuGOpOB NpEeNyCMOTPEHA BO3-
MOJKHOCTb PErYJIHDOBKH IIPONOJNBHOTO 34-
? 30pa OCH CEKTOpa NepeMelleHHeM OCeBOro
BHHTA, B KOTODOM 3aKaTaH OJMH H3 ONop-
BBIX MOAIIMMNHHKOB OCH. 3a30p CJIELyeT H3-
MEHSITb YMCHBIIEHHEM, T. €. OT GOJbIIEr0
sagopa kK wmeHsmeMy. IlpoBepsiTb 3a30p
HYXHO CHoco6aMH, YKa3aHHBIMH B § 5.2
boxoboi  Paduanswes NOTAA Hy>KHDbUI 330D yCTaHOBJICH, cae-
saaop O 323000 7yeT UEHTPOBOH BHHT 3aKOHTPHTb TaH-
KO, T0cJ/e uero CHOBA MPOBEPHTL BEJHUHHY
Puc. 8.12. Tny6una cuen- NPOJOJBHOTO 3a30pa, TaK Kaxk IpH TOBO-
fenns 3yObeB mieCTepeH  poTe KOHTPrafikd IEHTPOBOM BHAT TaKiKe
NOBOPAUMBAETCSl HAa HEKOTOPBIA YrolL.
Perynupopxa IJIyOMHB 3aleNaeHH 4. B sy6uathix
flepenayax paccMaTpHBAeMOji TPYNINbI NpHOOPOB NMPHXOAUTCS Tpel-
yCMaTpHBaTh OTHOCHTE]bHO Gosblixe OOKOBhle H pannajbHble 3a-
30pbl M PEryJMpoBaTh 3allell/IeHHEe TakuM 06pasoM, yT00B 3y6bA
BXOIWJIH BO BIAJHHB HE Ha NOJHYK BBHICOTY, a NPHMEpHO JIHIIb
Ha 3/ BelcOTH 3yGa (puc. 8.12). T1y6uny 3auenseHus OGBYHO pery-
JMPYIOT H3MEHEHHEM MeXKI[@HTPOBOTO DACCTOSHHMS LIECTEpEeH, a Mpo-
BEpSIOT C TIOMOILLBIO JIYNBI, CIEUHAIBHBIX NPHCIOCOG/EHHH ¥ YCTaHO-
BOK, a TaK:ke MeTOJAOM CpaBHEeHHs IPOBEPEMOro ysina ¢ y3/oM, npi-
HATHM B KadecTse 5TajomHoro. Ha puc. 8.13 moxasambl cnocoobl
PEry/iMpPOBKH TJIYOHHB CUENJIEHHS LIECTePeH MOCPEACTBOM SKCIEHT-
PHUHBIX BTY/JOK M M3MEHEHHEM IUMDHHBI NPOpPe3n (puc. 8.13,6) *.
M3MeHATh WHMPUHY NPOPE3H A HE3HAUHTENbHOr0 M3MEHCHHs MEK-
IIEHTPOBOIO PACCTOSHHUS CJAELAVET C MOMOIIbIO CHELHaJbHOro TpH-
CHOCOG/ICHHsS], UTOGH HE BBI3BATH HCKPHWBJIECHAH MaaTHHKIL [lxan-
HOCTD 3allellJIeHHus KOHTPOJMPYIOT HA CIEUHA/bHOH yCTAHOBKE.

CGopka M peryJupoBKa M3MEPHTENBHOTO y3aa

VcTaHoBKa 4yBCTBHTENAbHOrO Bdaementa. Mexa-
HH3Mbl CO BCTABJEHHHIM B HeM UYBCTBHTEJbHBIM 3/1E€MEHTOM OyiaeMm
Ha3HBATh H3MEDUTEAbHBIM Yy3J0M. UyBCTBHTENBHBII 3JEMEHT 10J-
JKEH GBITb YCTAHOBJIEH TaKUM 00GPasoM, uToOBl OCb TATH H npopesei,

* JIpyrue cnocofi perylIupoBKu miecteper cM. (2]
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Puc. 8.13. Cnoco6bl perymupoBKu TIyOHHE! CHEIUIGHHS IIecTepeH:

G—9KCUENTDUUHBIMI BTYJIKaMu; 0, 6, e—(HKCHDOBAHMEM TIOJOMENMS LIeCTepeH TOCJe
PETYJIHDOBKH CLENJIeHHA YCTAHOBOUHBIMHM IUTHDTAMH; 0—uabopoM NpPOKJALOK, e—H3MeHe-|

HHEeM LIHDHUB! b IPOPeaH; Jt—TepeMELIeHHeM MeCTeped N0 OCH
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B KOTOPBIX MOMELIEHBI €€ KOHI[bI, HAXOLHAHCD B ONHOIl IIOCKOCTH
W OCh TSICH 110 BO3MOMKHOCTH COBIajaja C HamnpaB/JeHHEM Iepemc-
uternss KopoOku. Yroa y (puc. 8.14) Ho/KeH MMETb MHHHMAJBLO
BO3MOKHYI0 BeauuuHy. IIpu Gosibliom yrje y yCHJIHE, nepenanae-
Moe HA UYBCTBHTE/IBHBIH 3JEMEHT Uepes TAry (ot mefCTBHSL BO-

lp }§ do Q02 um
!. do 0,25mm
: Ao 0.25mM
Puc. 8.14. Hanpasieune mAelcTBYIO- Pirc. 8.15. 3asopnt B wWap-
Mero Ha KOpoOKy ycHJHA NPH pasiuy HIPHOM COEUHCHII THAI

HBIX yIJlax HakJ/JAoHa Tru:

P—ycunne, nepejgaBaeMoe udepes TATY Ha
Kopo6Ky; Q-GoKosoe ycuaue; R—oceBoe
yCHIIHE

JI0CKa, 6alaHCHPOB H 1p.), CO3/aeT 3HAUMTENbHYI0 GOKOBYIO COCTAB-
JISTIOLLYIO, KOTOpash MCKakKaeT XapPAKTEPUCTHKY YYBCTBATEJNBHOTO 5J1€-
MeHTa. 3230pHl, LONYCTHMble B WAPHAPHBIX COUICHEHHSIX TATH, Pas-
JMUHBL /sl pasHblx npuGopos. OOBIYHO HOMyCKaeTcs IPOAOJbHBLH
3a30p TATH, T. € 3a30p BIO/Ib OCH WITHPTA, A0 0,25 MM, a pagHaib-

Puc. 8.16. lllapanpuoe coefMHEHHe THATH H pa3Junble crnocoObl  KOHTPOBKH
WTHTOB:

a, 6—3arubka mTudTa; §—06KaTHE KOHIA mTHQTa; £—0/AeBAHHE CIHDANBHONK TPYHHHKH
¢ KpuBoJiHHellHOH ocblo; J—HajaeBanue CKOOHI;
{—tsara; 2—cTofika (cepbra); 3—IuTHT; 4—cnupadbHas npyxHna ¢ KpHBOJHHeHHOHR 0ChIO;
5—scKoBa; 6—BHHT

Bl 3430p, T. €. 3a30p B HANPABJEHHH, NEPHEHIMKYIAPHOM OCH
wrudra, — 1o 0,02 ma (puc. 8.15). Ilocse peryiupoBkH MEeXaHU3Ma
320CTpCHHBIE KOHIBI WTHPTOB CJAELYeT 3arHyTh MM ApPYrHM CIOCO-
GoM (IPELYCMOTPEHHBIM UepTesKOM) IMpPELOXpaHHTL OT BhINaJaHHs
(puc. 8.16).

HaTsiKeHHC BOJOCKA O03HAYAGT CO3JaHMe IpeiBapuTe/]I
HOT'O HATSIZKCHHS €0 BMTKOB B HAUA/JbHOM [IOJIOXKEHUH IPH HYJEBOM
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3HAUEHHH H3MepAEMO# BesHuuHbl Taxoe npeaBapuTCIbHOE HATHAMNE-
HHE HEOOXOLAMMO /ISt TOTO, YTOGH! BOJIOCOK PA3BMBAJ YCHIME, 10CTa-
TOUHOE: /I IPCONOJIEHHS TPEHHSA B OCAX M LIAPHHPAX M TEM CAMBIM
MOT 00eCHeUYHTh OJHOCTODOHHHH IIOTHBIH KOHTAKT OJHOTO 3BEHa
K Apyromy B Xaxkjpom wapuupe. Ha puc. 8.17 nmoxasama cxema pa-
60Thl BOJIOCKA. BuAHO, 4TO HE3ABMCHMO OT HampapjeHust TPOTHGA
YYBCTBHTE/IbHOI'O 3JEMEHTA B IIADHHPHBIX COCAMHEHHMAX M 3yGUATOH
nepefaue CONPHUKACAIOTCA OJHHM M T€ XKe MOBEPXHOCTH.

—= nanpabnenue deicmbua yeunun, pasbuboemozo sybemBumensmsim snemenimons
= > wanpabpenue dedcmbua yeunun, pasbubzemoco Bonockom

Puc. 8.17. Cxema jelcTBHS BOJOCKA:

@—IIpH  HanpaBJeHIIOM BBepPX YCHJAHH OT YYBCTBHTEJLHOTO 3J€MeNTa; 5~—npn HanpasJaeHHOM
BI{H3 YCHJIHH OT YYBCTBHTE/JALHOI'O 3JIEMEHTAa

Crenenb NpeaBapHTEJbHONO HATSIKEHMSI BOJIOCKA CYILECTBEHHO
Bauser na paboty npubopa. Ilpn HemoctraTouHOM HATAXKEHHH YCH-
Ji1e, Pa3BMBAEMOE BOJOCKOM, HE B COCTOSIHHM IPEONOJETh TPEHHE
B OCAX M IIapHMpaX, MeKAY 3yObAMM mepenay Il T. II., IOSTOMY MO-
KazaHusi npubopa Ha NpOBEpAeMOll TOUKe MOIYT ObITb pas/JHUHbL
B 3aBHCHMOCTH OT TOIO, KaKHe JIOBEPXHOCTH COMPHKACAIOTCS B mIap-
HHpHOM coenuHenun (puc. 8.18). IIpu upesmepHOM ke HaTAKEHHH
BOJIOCKA TpeHHE B NOIBMIKHBIX COCNMHEHHSIX YBEJIHYHBAETCA H3-3a
TOro, 4TO CONPUKACAIOUIMECS [TOBEPXHOCTH, KOTOpPHIE MEpeMelaloTes
OIHA OTHOCHMTENIbHO JAPYro#, BOCHPHHUMAIOT GoJbllee ycuane. Buus-
RHE BOJIOCKA TEM CHJIbHEE, YeM MeHblee YCHJIME pPAa3BMBaeT YyBCT-
BUTE/IbHBIA 3/IeMEHT M 4YeM MeHbIIEH KeCTKOCThIO OH 06Jajaer.
Korpa ycuine, paseupacMoe UyBCTBHTEIBHEIM 3/71€MEHTOM, CTaHO-
BUTCA DaBHBIM NPOTHBOAEHCTBYIOIUMM YCHJIHAM OT TpeHHsS H BO-
f0cKa, cTpesxa npubopa He nepememaerca. Ha puc. 8.17,a noxa-
SaHO, UTO HANpAaBJEHHS YCHJHHN, DPA3BMBAEMBIX UYBCTBHTEJNbHBIM 3Jie-
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MEHTOM M BOJIOCKOM, COBNANAlOT, CTpEaKa npubopa mpd 3TOM mepe-
MecTHTCS Ha Gosplnyio Beanunny. Ha puc. 8.17,6 nanpabJjenus ycH-
JIHil TIPOTHBOTIONOKHB — CTPEJIKA IEePEeMeIaeTcss Ha MEHbLIYIo Be-
JINUHHY.

UpesMepHOE HATSKEHHE BOJOCKA MOXKET NPHBECTH K yMEHbLIE-
HMIO TPOTHGA UYBCTBHTEJBHOTO SJEMEHTA IIPH MaJblX 3HAUCHHSX
¥3MepsAeMON BEJTHUMHLI, T. €. Ha MEePBHIX TOUKAX MIKAJIBL. 3T0, B OCO-

GeHHOCTH, OTHOCHTCA K Npubopam ¢ BeCbMa YYBCTBHTEJNbHBIMH MEM-
GpaHHBIMH  KOPOOKaMH,

pA3BHBAIOUIHMHE  HE3HA-
YHTENbHbIE YCHIH.

Ha puc. 8.19 nsob-
paskeunt T10J102K CHH S
YYBCTBHTEJNBLHOIO  3JC-
MEHT4, Ha KOTOPBI# BO-

-~ JIOCOK MpaKTH4YeCKH He

Puc. 8.18. IlorpemHoctd or 3a3opa BO3NEHCTBYET  BCJAGMCT-

B IIApHUPHOM COCIHHEHHH

Blie caaboro HaTAKe:

HuA (BOJOCOK HE MOKa-
3aH), a Ha puc. 8.19,6 — mosmoxeHHa TOro e UYYBCTBHTEABHOTO
57€MeHTa, HAXOLSILErocs MoJ Bo3JelicTBHEM Upe3MepHO HATAHYTOrO
BoJiocka, JInaussmu O—O o603HadYeHH HAYaJbHBIE JIOMOXKEHHS BELY-
ILMX TOUEK YYBCTBHTEAbHBIX 5/€MEHTOB TIpH OTCYTCTBHH NOAAYH 1aB-
JieHust B KOpoOKY, JuuuaMu K— K — KOHeUHble MOM0kKeHHs BeLYLIHX
TOUEK NIPH II0aue B HUX OZHOTO M TOTO Ke M3OBITOUHOro JAaBJEHHA
(200 mm pr. cr.) BupHO, YTO HaYasibHble IMOJOKEHHd MeMOpaH
He coBmazalor H Ha puc. 8. 19,6 memGpana oTTAHYyTa OT HAYAJbHOIO
110107 E€HHS, KOTOPOE OHA 3aHMMAaJia Obl IPH OTCYTCTBHH BO3JelNCTBHSA
ROJIOCKA. KOHeuHBle Ke ITOJMOKeHHsT MeMOpaH NMpuMepHO COBIAJAIOT.
Buaro Takwxe, uto nporué KopoOkH ys (a CIeLoBaTe]bHO, W Iepe-
MEUleHHe CTPeJKH [0 IIKaJje) 3HAUMTENBHO MeHbLIe nporuba Ko-
poOKH ., M COOTBETCTBEHHO TepeMelleHMst CTpeJKH 10 LiKaJje
{puc. 8. 19, as<aa).

CKa3aHHOe OTHOCHTCSI K HayaJbHBIM TOYKAM IOKaJbl, KOTAA YCH-
JIHsl, DA3BUBAEMble BOJOCKOM ¥ UYBCTBHTE/NBLHBIM 3/JeMEHTOM, COM3-
MEPHMBI, T. €. MPHMEPHO OJHOU M TOH Ke BEJHUNHEL

PerynupoBKol HM3MepuUTEJAbHOTIO Yy3/Jga JA0JKHA
OLITh ofecrneyena TOYHOCTb NOKa3aHWH npubopa B Npenenax Jomy-
CKOB, HpPEIYCMOTPEHHBIX TEXHMUECKHMH YycaoBusaMu. Mamepuresn-
HBIA y3es M mpubop peryaupyror, ciauvyas MoxaszaHus npubopa c mo-
Ka3aHHSIMHM 00DAa3loBOTo IPH OAMHAKOBOI Be/NUHHE BO3XeHCTBYIO-
Hmero fapdeHns. B kauectBe 06pa3ioBLIX NPHOOPOB dYallle BCErO
HCTIONB3YIOT JKHMIAKOCTHBIE, [IPYKHHHBIE, IPY30BLIe (NMOPIIHEBbe) Ma-
HOMETpBI, a JJId U3MepPEHHA aTMOCPEpHOro AaBieHns — GapOMETpHI.

Jwnanasonsl uamepeHuit 06pasnoBOro U NOBepAEMOro npubOpoB
IOJKHBEL 0643aTeNbHO coBNanarth, OTcuer Mo nMpubopy Caeiyer mpo-
BOJAMTB, YCTAHABJAHUBAA Va3 MEPNEHAMKYJISIPHO IIKaje MPOTHB Bep-
HIMHBL MeHHCKa (A/1si MCKAoueHus mapasnaxca). Besa cucrema, co-
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CTOfILLAT H3 TIpoBepsieMoro yaiaa (mpubopa) u 00pasnoBoro mpu-
60pa, 101KHA OHITbH repMETHUHA H NPH 3aKPBITBIX KpaHaxX M Iepe-
KATBIX LIVIAHTAX HE JOJXKHO OBITh YTEUKHM BO3AYXa MM IKHIKOCTH.

ze—P=00 MM PT.CT. =200 MM PT.CT.

——  HAnpabrenue younun, pasbubaemoss Bonockom
HEYATI6HOE noNoweRLe cucmemet (0~0
TTTT KOKEYROE MONOMERUE CuCmEMbl (K =K

Puc. 8.19. Bansinme naTsKCIUS BOMOCKA Ha nporu6 BechbMa dyB-
CTBUTEbHON MeMOGpaHLl I MOBOPOT CTPEMKI HA HAYAMLHBIX TOYRAX
MIKabi;

Q—IpH OTCYTCTBII HaTsiyKeiIg BOJIOCKaA; 6—-1‘[]3[{ upesMepioM HaTAXKEeHHR
BOJIOCKA

MeTonbl perysMpoBKU pasHuHbLl B 3aBUCHMOCTH OT THIA npH-
60pa ¥ XapakTepa WIKaJbl (CTAHAAPTHAS WJM HHAMBHAYAJBbHO Tpa-
Ayupyemas) u OGoJblieHl yacTbio CBOJITCS K PeryinpoBke nepepa-
TOUHOro Mexamnsma. B orneabuwlx npubopax aia perynuposkn
peayCMOTPEHBI, KPOME TOro, JIONOJHHTEIbHbIE YCTPONCTBA, BbHIMOJ-
HEHHDIE, HANPUMEDP, B BHAE MPYKHH C MEPEMEHIION KEeCTKOCTbIO,
KOPPEKIMOHHOTO MeXaHu3Ma ¢ ynpyroi JeHToH u ap.

Ipu perynuposke ysioe u npubopos c AHEPOHMIHBIMH KODOG-
KaMH HX TOMELIAOT B repMETHYECKHE KaMepbl, B KOTOPHIX CO3LAI0T
A4aBJEHAE MM pa3pPexkeHHe, COOTBETCTBYIOIIEE ONPedeseHHbIM 3HA-
dCHUAM H3MepseMOll BeJIHYMHBL 3a 3TH 3HAueHAA MPHHUMAIOT I1O-
Kagauust o6pasuosoro npu6opa, NMPHCOEIHHEHHOTO K Bapokamepe.
[Tpu perysuposxe npu6opos ¢ MaHOMETPHUYECKNMH KOPOOGKAMH JaB-
JICHHE TIONAI0T HEMOCPEACTBEHHO uepe3 IITYUEp YYBCTBUTEJIBLHOIO
SleMenta Npubopa u NapasijiesbHo MNOABOAAT K 06PA3I0BOMY MaHO-
Merpy.
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IIpu peryiupoBKe H3MEPHTENLHOrO y3/d HYKHO TIPHCOCIHHHTD
UIAHT, NOABONALLAI JIaBJeHNHe K UyBCTBHTEJIbLHOMY S/IEMEHTY (nan
OMECTHTb y3eJq B OapokaMepy), ¥ INPOBEPHTH TEpPMETHUHOCTb CH-
creMbr JLJsi 5TOr0 Hafo c031aTh B HEH NMOCTOSHHOE IABJCHHE M Ha-
6i01aTh 3a IOKA3aHMSAMH 00pa3loBOro mpHGOpa. YMmeHblIeHHE
(10KA3aHHH CBHIETEJbCTBYET O HErepMETHYHOCTH CHCTEMbL ITocae-
JTOBATENbHO TepexuMas IIJaHTH, HYKHO YCTAHOBATH MECTO YTEUKH
BO3LyXa H YCTPAHHTb HETrepMETHUHOCTD.

[lokasaHuss MpHOGOPOB CJELYET OTCUMTHIBATL MOCAE BKIIOUEHH
BUGPAIMHK A8 YMEHBIICHHS OWHOOK 3aTHPaHHS.

[IpucTynas X peryiupoBKe MEXaHH3Ma, BHAUa/e HYXKHO DEryJi-
pOBaTh €ro IO NpelebHbIM TOUKaM B MOPSAKE, OMHCAHHOM B § 8.2,
a saTeM IO paboueMy ydYacTKy IIKAJEL, NpHYEM CJACAYET peryJxpo-
BaTh MEXaHM3M MO BO3MOXKHOCTH Ha MNpPSIMBIX Ha4ajbHBIX YIJI4X
MeXly TAro# H paguycoM KpHBOIIHUMA.

[Tocsie 5TOT0 HYXKHO [POHM3BECTH TEMMEPATypPHYIO KOMIICHCATHIO
MeXaHM3Ma, €CJH TAKoBasi MPENyCcMOTpeHa.

PeryaupoBKa TeMnepaTypHOil KoMNeHCcaunm. [1puGopsl B HEKOTO-
pHe HX y37bl IPOBEPSIIOT KAK MPH HOPMAaJbHOH TEMNEpaType, Tak I
TpH TeMmeparype, OTJHAYHON OT HOPMAJBHOH: TOJOKHTENbHON
(+50, +80°C), orpuuateaproit (—45, —60°C) nan npu OHOM
M3 HMX, EcJau IpH TaKHX MOBepKax OTpEry/iMpoOBaHHBIA MPH HOP-
MaJIbHOH TeMIepaType NprGOp HMEET NOrPEIIHOCTH, NPEBBIIIAIIIHME
JIONyCTHMbIE, TO NPHOOP LONOJHHATEJBHO PEerylupyloT C OMOILbIO
5/eMEHTOB TeMIepaTypHoll KoMIleHcaluu. B MexaHHYecKHX npu6o-
pax TAKHMH 5J€MEHTAMH 4acTO SABJSAIOTCH OMMETaIMYECKHE KOM-
[IEHCATOPH!, B JIEKTPHUECKUX — TePMOMATHUTHBIE LIYHTBL, TENI0UYB-
CTBHTEJbHBIE COTPOTHBJICHHS 3/1eKTPHUECKOH CXEMBI M IP.

s npoBepKH IpH TEMIEPaType, OTJIHYHOH OT HOPMaJbHOH,
npubOpH  IOMeEIanT B TepMOKaMepH, TepMoOapoKaMepbl  (CM.
ra. XII).

[Tocse noMeneHust npuGopa B TEPMOKAMepy €ro BHIAEPKHUBAIOT
B mefl B TEUeHHMe BPEMEHH, AOCTATOYHOro AJs TOro, yTOGHE TIPHOOP
npuobpes TEMIEpaTypy OKpyXKaloleh Cpensl. 3aTeM OMNpefCasIoT
monpaBKH NpUGOPOB HA COOTBETCTBYIOMIMX TOUKAX. JIOTIOJMHHTENBHO
peryaupyior Hpubop mociae Toro, Kak BLIHYTHIL H3 TE€pMOKaMeph! OH
NIPHOBPCTET HOPMANbHYK) KOMHATHYIO TEMIEpaTypy. Ecan Heol-
XOZHMO, TO TIOKA3aHHsA PHGOPA NPOBEPSIOT H NPH HOPMAJBHOH TeM-
fiepatype, Tak KaK PeryJMpoBKa IeHCTBHS TeMIlepaTypHOH KOMIIeH-
callii MOIVIA MPHBECTH K YBEJHYCHHIO TIOTDEIHOCTeH npubopa mpu
HOpMaJIbHOH TeMmepaType. 3aTeM npuGop (ysen, 6/10K) cHOBA TpO-
pepsaioT B TepMokamepe. Onepalmio ITOBTOPSIOT, NOKa MHOMPaBKI
npubopa He ByLyT AOBEAEHB! 0 AONYCTHMBIX 3HaYeHHH.

B TOUHBIX MAHOMETPHUECKHX NPHOOPAX /IS YMCHBIUEHHS TEMIIC-
paTypHBIX TOrPEIMHOCTel NPHAMEHSAIT OMMETasTHIeCKyI0 KOMIeHcd-
MO NEPBOrO HJM BTOPOro poja mixm obe BMmecTe. Kak HM3BECTHO,
fUMeTaJJHUeCKAS KOMIIEHCALMA NEepPBOro pojaa KOMIIEHCHDYeT TeM-
epaTypHbIE NOrpelIHOCTH, TOCTOSHHBIE 1O BCeH [IKAJe npubopa,
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HAaNpHUMEp [OTPEUIHOCTH, BhI3BAHHBIE CMEIeHHEM CTPEJKd C Hauajb-
HOTO TIOKa3aHHA NpHGOpa NpH H3MEHEHHH TEMIepaTyphl.
AGcosioTHAsT BETHUHHA TEMOEpAaTypHOH norpemHoctd Ap;, BH-
3BAHHAs HM3MEHEHHEM YNPYTrOCTH UYBCTBHUTEJABHOIQ 3JeMEHTAa H BH-
paxeHHas B BEJAMYMHE [ABJCHHUS, ONPENLAACTCH 3aBHCUMOCTDBIO

Apy= pagAl,

TIe ag — TeMNepaTypHBIH KO3ODULUHEHT MOAYAS YIPYrocTu. ¥YBesH-
ueHne AEHCTBYIOLEro Ha YYBCTBHTEIbHBIN 3/IeMEHT 1ABJIEHHs p, Pas-
Hoctu Temneparyp Af(Ai=t—1))°C BLI3BbIBA€T BO3pacTaHHE TeMIle-
PAaTYPHOH NOTDPEIHOCTH.

Komnencanus norpemwnocty Ap;, H3MeHsOLelcs (napacraro-
leit) 1o mkase npubopa ¢ yBEJMUEHHEM IaBJECHHS p U H3MEHEHHEM
TeMIepaTyphl, OCYIIECTBAsICT GUMeTaNIuYecKass KOMIIEHCAIIMS BTO-
poro poaa [3].

Ha puc. 8.20 nokasana cxemMa H3MepHTE/LHOrO y3/a, COLEpKa-
ulero GHMETaJJIHYECKy0 KOMIEHCAIMIO NIEPBOrO W BTOPOTO poja.
JlaHHLIE ~ THI TeMmepaTypHOI
KOMICHCAUHH YCTPaHsIeT MOJHO-
CTBIO TMOTPEIIHOCTH TOJbKO IJIst
IBYX TeMIepaTtyp: s HOpMaJb-
HOH TeMIlepaTypbl, NpH KOTOPOH
PEryJaupyroT npubop, ¥ A Tem-
nepaTtypbl, NPH KOTOPOH mNpoBe-
PAJIH, a 3aTeM YCTPAHSIJIH ¢ IO-
MOIIbIO KOMIICHCATOpA TeMIlepa-
TYPHYIO TIOTpEIHOCTh. B HHTEp-
Bajie Xe MeXIy 3THUMH TeMepa-
TypaMd  KOMIeHcanusa  Gyjper
JIMIIb YacTHYHOH,

Temnepatypy, npu xoTopoit
IPOBOAAT KOMIIEHCALHIO, BHIGU-
pawoT TaxoH, u4TOOH pasHUIa
MeX/ly Hel0 M HOPMaJbHOH KOM-
HATHOH TeMmepaTypoll paBHs-
J1ach  pasHulle MexAy Kpahuel
TeMnepaTypoi, Ipu KoTopoi npH-
6op paGoraer B yclOBHSIX 3KC-
IUryartamny, n HopMaJjbHOH Tem- Puc. 8.20. Bumerannnueckas xom-
Iepatypoi, IpuH KOTOPOIl ero pe- nencauust 5 npuGope:
IYMpYIOT. TaK, nanpumep, ecam [cnentpaunen wopodks; 2-Guweranai
OIHA u3 KpauHux TeMHepaTyp B 3—TAra; 4—mnepexofHas ocChb;, 5—GHMeTaJ-
yCJIOBHﬂX SKCHﬂyaTaHHH paBHa JHYeCcKH i KoMpencaTtop BTOpoOro poja
~60°, a HopmManbHas TemmepaTy-

Pa B mexe +20° 10 pasHula Mexay sTHMu TeMIeparypamMu paBHA
OU%. Ecam TemmepaTypHyo NOrpelmnocTs mpuGopa ¢ LEanio ee KOM-
-NEHCAUMK [POBEPAIOT MPH MOJIOKHTEJBHOH TCMIepaType, TO Kpaii-
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Hss TemIlepaTypa B TepMocTare, npH KOTOPOil MPOBOAAT KOMIIEHCa-
uuio, poaxHa 6biTh 100° (+20° --80°=+100°).

KoMnencaTop nepBoro poja perylupywor, H3MeHss
yroJ Mex 1y MIOCKOCTAMH GuMeTa JMYeCKol MJIACTHHKH U LEHTPpOM

Kopo6ku (8.21).

d) 8) )

Puc. 8.21. JleficTBie OHMeTaJVIHYECKOro KOMIEHCATOpa TNEp-
Boro pona:

a—o6uiufi BHI KoMIeHcaropa; 6-—pelicTBe kOMneHcaTopPa Han6onb-
mee; 6—JleBCTBME KOMIeEHCATOPa DasHd HYJIO; 2—NPOMEXYTOUHOE
NOMOXKEeHYE KOMIIEHCATOPA;
[—aHepoMAHAn KOPOOKa; 2-—BHNT, 3—BuMeTaaaudeckufi KOMIeHncartop;
4—1dra; S—UINHALKA

Peryiuposka TeMIepaTypHOH KOMIIEHCAIHH BKJIOUAeT  He-
CKOJIbKO Tepexozos. BHauase HYXKHO YCTAHOBUTD KoMIeHcaTop Tak.
yToGbl MJOCKOCTb IJIACTHHBI COCTaBJs/ja YroJ OKOJIO 30° ¢ maoc-
KOCTbIO LEHTpa KOpOOKH, 3aTeM Ha OCHOBAHMH HYIKHO TOCTABUTh
paGouyio LKAy W_CTPENKY YCTAHOBUTL IIPOTHB Kakoro-janbo jese-
yus MJAH MeTKHd. llocjge 3Toro INOMECTHTDb H3MepUTeJIbHbIA y3en
B TepMoCTaT H Temneparypy B HEM JOBECTH IO 80+£2° uan no 1Ipy-
[OTO 3HAUEHHS, YKA3AHHOTO B TEXHOJOTHUYECKOH MHCTPYKIIHH.

Boilep:kap y3ea IOpH 3TOH TeMueparype 30 mur (uroOBl OH TOJ-
HOCTBIO TIporpesics M0 9TOH TeMIepaTypel), HYXHO MOCMOTperh,
B KaKyio CTOPOHY OTKJOHMIACh CTpeJKa, 3aTEM BLIHYTb MEXaHH3M
¥3 TepMocTaTa H MOAOKAATh, TOKA OH OXNAJUTCA JI0 KOMHATHOH

190



TeMIepaTyPhl AJAs TOTO, YTOOBHl BCe AETAJH MEXanWaMa 3aHSJIH CBOe
NepBOHaYalbHOE TOJIOKEHHE,

Hanpasnenne f010JMHATENBHOrO OTKJIOHEHMA cTpesakn Inpubopa,
BBI3bIBaEMOe MPOrHOOM OGMMETaNINYecKOro KoMmeHcaTopa [epBOFO
pona, 3aBUCUT OT TOr'O, KaKOi CTOPOHOH OHMeTajJuHuecKas IJa-
CTHHKA pACHOJOXKEeHa [10 OTHOWICHMIO K IJIOCKOMY LEHTPY KOpOOGKH.
COOTBETCTBYIOILMM PACTIONOKEHHEM CTOPOHb! IJIACTHHKH HoJydyaloT
TpefyeMoe HampasjeHHe AEfCTBHA KOMIeHcaTopa. Ecau YIpYTruM
JYBCTBHTE/bHBIM 9/JIEMEHTOM SBJSAETCH aHEPOHAHAs KOpOGKa, TO
K TUIOCKOCTH KECTKOTO LEHTpa KOPOOKH AO/KHA ObiTh O6palleHa
CTOPOHA OMMeTa/JINYeCKOll ILIACTHHKH, HMeIoliasi GOJbLIHH TeM-
nepaTypHblil KO3 (QHUIHEHT JHHENHOTO yJaMHeHHS (MaJoMarHHTHAS
crajib). Ilpu TemmepaType HuKe HOpMasbHOI KOMIIEHCATOP H3IH-
Gaertcst B CTOPOHY KOPOOKH, YEM M JOCTHTAETCH KOMIeHcanus. B caIy-
4ae TIePEKOMIEHCALUMA (CTpesKa [1ePeMeNIaeTCst BJIEBO — NOMPABKHU
[TIOCOBbIE) KOMIIEHCATOP CJEeYeT HEMHOTO TNOBEPHYTb B CTOPOHY
YBOJIHYEHHs yIJla @, B CJayvae HEJOKOMOEHCAUHMH Yrosl « YMeHb-
WwalT. B najpHefiiiem, 3adUKCHpoBaB NOJOKEHHE KOMITeHcaTopa
KOHTPALIHM BHHTOM, HYXXHO CHOBa NIPOBEPUTb ACHCTBHE KOMIIEHCA-
unH. Mameputebublfl yseq cyuTaeTcs OTKOMNEHCHPOBAHHBIM, eCHH
CTpE€/iKa He CMellaeTcsl C YCTAHOBJEHHOrO NeJeHHsl NMPH M3MeHeHHH
TeMIIepaTypel B Ha3HAUGHHBIX NpefeJax.

Heo6xonumocTs peryamposkn TemnepaTyprOit KOMIEHCAINH BTO-
POro pona ycTaHaBJHBaeTCs MOCJE NMPOBEPKH B TepMoGapoKamepe
OTpEryJnpOBaHHOrO paHee NPU HOPMaJbHON TeMieparype npubopa.
[Iposepka nponssomnTcs NpM pasiIuuHbIX 3HAYCHHSX HaMepsieMoit
BeIHUNHb (1aBJEHHA) M OTJIMHUHOM OT HOPMAJIbHON TEeMIIepaTyphl
BHYTpH KaMepbl. Eciu nokasauns npubopa Ha mposepaeMblx TOUKAX
UPEBHIIAIOT [0NyCKACMble TEXHMYECKHMH YCJIOBUSIMH 3HAUEHUS, TO
MPOM3BOAUTCA YMEHbIUCHHE IIOIPEIIHOCTH TIOCPEACTBOM TEeMIepaTyp-
HOTO KOMIIeHCaTopa.

Komnencatop BToporo poma perymmpymor nepecra-
HOBKOH DEry/HPOBOUHOrO BHHTA B COOTBETCTBYIOLIE® OTBEPCTHE OCH
(puc. 8.22). [laq ysesnuenns AefCTIBHSL KOMIEHCATOPa CIefyeT yBe-

~ JIAYUTD PACCTOSTHHME MEXK Y TOUKOMH 3aKPEIICHAs TATH M TOUKON Kaca-
HUS BHHTZ M IJIACTMHKH, T. €. yBEJHUUTb AJHHY [ (HaspiBaeMylio
HHOT/la «aKTUBHOH» MJINHOH) miactuHRM. [as YMEHbIIeHK s TeHCT-
BHs KOMIEHCaTOpa PacCTOsiHHe [ CjIeflyeT yYMeHbIUWThb. Ecau mpH
uposepke npuéopa npu TeMnepatype, OTJIMUHON OT HOPMAJbHOMN, Ha
TPOBEPSIEMbIX TOYKAX IIONPABKHA IJIIOCOBLIE 1 X HEOOXOAMMO yMEHb-
WATD, TO JIMHY [ KOMIIEHCATOPA CJELYET YBEJIUUHTD; TIPH HEOGXO LU -
MOCTH yMEHBIINTb MHUHYCOBbLIE TIONPaBKHU €40 / ymenbmaloT. Ilpn
I€pecTaHOBKEe PEryJaMpOBOYHOIO BHUHTA B APYrO€ OTBEPCTHE CJeAdyeT
'COXpaHHThL NpexXHee 3HaUEHHE [UeYa @ KPUBOIINNA, TAK KaK ero Hs-
MeHeHne NpUBeJeT K HAPYIIEHUIO PeryJHPOBKH, yCTAHOBJICHHON NpH
HOpManbHO# TemnepaType. Beanunny TpeGyemoit kKomnencaunn ycra-
HaBJIUBAIOT I10CJIe NPOBEPKM MOKA3aHMH U3MEpPUTENLHOTO y3Ja [PH
‘TeMnepaType, OTJAXYHOH OT HOPMAaJbHOM.
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CrefyeT MMETb B BHAY, 4TO KOT[a yroJ MeX1Y KPHUBOLIMIOM M
taroit He pasen 90° (Bo+90°, puc. 8.23) OumerajIMIeCKUH KOM-
[EHCATOpP BTOPOTO POAA BHOCHT HCKaXKEHHs B TOKasaHHsX mpuOopa
Ha HyJeBoi Touke. 3 puc. 8.23 BuAHO, UTO NPH HauaJIbHOM YIae Po,

2
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-l &
v,
T -
Bl Ll |hj y'/’/
f
|

Puc. 8.22. CxemMa perynaupoBky GUMeTAJIHUECKON
TeMnepaTypHoH KOMileHCalHd BTOPOTO poja:

]—nonokenHe PeryJMpoOBOYHOrO BMHTA NPH MeHBIIEH KOM-
NMeHCAHH; J—TNOJOXKEHHe PEerylupoOBOYHOTO BHHTa IIPH
Gonbluel KOMIIeHCAUMY

6AM3KOM K NpSMOMY, YKOpOueHHe Ieda KPHBOLIMNA H3-3a M3THGA
GUMeTaJJIMIEeCKON TMACTUHKH K OCH NPAKTHYeCKH He BHOCHT HCKa-
KEHHit B PACNONIOKEHHE CTPEIKY OTHOCHTeIbHO HyJeso#t Toukn. Ilpn
TyIIOM Haya/JbHOM YIJe CTPeIKa OTKJOHSeTCs BIpaBo OT HYJIs,
a TIpH OCTPOM — BJIEBO OT HYJISL.

Puc. 8.23. Cxema peficTBHf TeMmIlepaTypHOrO KoMIeHcaTopa BTOpOTo poia
NpH HYJEBOM 3HAauCHHN H3MePACMOR BeJHUMHLI M PasJHUHBIX HauajbHbIX
yriax:

a— NpH TPAMOM HauaJdbHOM Yrjie; 6—Npu TYNOM HAuaJLHOM YIJe, 8—IpH OCTPOM
HaYalbHOM yriae., CIVIOMIHBIMHM JUHUAMY TNOKA3aHH TOJIOXKEHWMS 3JeMEHTOB Mexa-
HHaMa NpH f=+15° C; nyukTupoMm —— npu t=—45°C

STy NOrpemHocTb, BbI3BIBAEMYIO feHCTBHEM OHUMETAJJINUECKOTo
KOMIIEHCATOpa BTOPOro poja, yCTpaHseT TeMIepaTypHBIH KoMileHca-
TOp Hepsoro poga. Ilpyu 3ToM, ecoiM Hada/JbHBIH yroJ OCTPLIH, CTasb-
Had CTOpPOHA ero OMMeTaJIMUeCKOH NMJIaCTHHKHU HO0JXKHa ObiTb 06pa-
lleHa K KOpoOKe, a €cly TYHOH — B NPOTHBOIOMOXKHYIO CTODOHY.
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Tax n pacnonaraior Kommencarop B npu6opax ¢ MaHOMETPHUYECKUMH
KopoOkamu. B npubopax ¢ aHepoHAHBIMH KOPOGKaMH GHUMeTAJIHYe-
CKYI0 TLTACTUHKY HUKOIJ4 HE YCTAHABAUBAIOT MHBADOM B CTOPOHY
KOPOOKH, TdK KaK DeIIAIONICC BJUSHUE HA CMeleHue CTPEJKH Ha
HYA€BOH TOYKe B 3THX NpuUOOpPax mpuobBPeTaloT He WU3MCHEHHS Ha-
“1aJIbHbIX YIJI0B (o), POHCXOMSIIMNE PU UCKPHBJIECHHA OHMeTaJlIH-
JeCKOA MJTAaCTHHKH BTODPOT'O POjA, a H3MeHEeHHs YIPYrux CBOHCTR
4HEPOHJHON KOPOOKH TIPH M3MEHEHHH TeMIepatTyphl.

W3 pacemotpenns puc. 8.23 MOXHO 3aKTIOUHTL, UTO MEXAHH3M
CACAYCT pCry/inpoBaTh Ha NPAMBIX HATAJbHBIX YIJAX, TAK KaK Mpi-

S VG Ny
= m

Mput=+15° 4 & flpu t=~60°
a) )

Pue. 824, Cunpiioe HCRpHBACHHIE  GUMETALAUCCKON  N1aCTIHKN
IPHBOAHT K 3aLUEMJICHHMIO TATH:

Q—KOMIICNCATOD He HCKPHBJEH; 6—KOMIEHCATOD HCKPHBJEN H3-3a H3Me-
HEHUS TeMIepaTyphl;
I—perynupoBounblii BHHT; 2--nepexoanas ocb; 3-—GHMeralJnyecKas nJia-
CTHHKA; 4—cepbra; 5—rara

Mo yIroJt Juiib He3HAUUTEAbHO HCKa)aeTcs NPy A3MCHEHUH TCMIIE-
paTypul BCJAENCTBUE npom6a 6uMeTaJINUEeCKOTO KOMII€HCATOpa BTO-

POTO poma u 6.]131“01131351 3TOMYy HE€ IHNPOHUCXOJMUT 3aMETHBIX McKaxKe-

HA# B XapaKTepe U3MEHEHHs epeaTOYHOro OTHCUICHHS TIpH pa-
bore mputopa. Ms puc. 8.23 ciaenyer Takme, 4To H3MeHeHHe jefi-
CTBHSI OMMeTa/lJINYeCKO! KOMNEHCAUMH BTOPOTO POAa AOJIKHO CO-
IpOBOXKAATBLCSl U3MEHEHHEM IO0JIOXKEHHs OMMEeTANINYECKOro KOM-
eHcaTopa MepBoOro poja.

B zaxumouenne yka)em, 4To JIMEY CBOGOZHOrO KOHIA GHMETal-
JIMYECKON NJIACTHHKY HYXHO OCTABJSTH M0 BO3MOMKHOCTH MEHbIIel,
T. €. PeTYyJIHPOBOYHBIA BHIIT YCTAHABAMBATL BO3MOKHO GJIHMKE K CBO-
GOZHOMY He3aKpeNTeHHOMY KOHIly MIacTHHKH. DT0 TpebOBaHUE BH-
SBaHO TeM, UTO CHU/IBHOE UCKPUBJIECHHE GHMETaJJHYecKOH MIacTHHKH
MOKET ~ BBI3BIBATH 2alEMJICHHE TATH, TaK KaK Npopesb CepbrH
(puc. 8.24) u npopesb LeNTPa KOPOGKH yHKe He OynyT HAXOAUTbCS
B OJHOH IIOCKOCTH, IPUUCM NPH MOBOPOTE HEPEXONHOH OCH mepe-
KOC TATH YBEJIHUHBACTCH.

HeficTBie cHAOBON GUMeTANATUUCCKON KOMIE H-

‘Caunu (puc. 8.25) peryaupyior:

1) nepecranoBkoii ur1 B COOTBETCTBYIOWIME YIMYyGICHNS CKOOBE 1

I€HTpa KopoOKu, YTO NPHUBOAUT K M3MEHEHHIO JJIMHB | GHMeTasiIu-

YECKOH MpYyKUHEL,
2) W3MEHeHHCM HAK/IOHA WLV TyTEM HePeMEN[CHHS CKOOLI OTHO-
CHTEJIBHO 1EeHTPa KOPOOKY;

7 2976 193



63) KOMOHUHHPOBAHHO ~— OJHOBPEMEHHO IICPBBIM M BTOPBLIM CIIO-
cobamu.

Piic, 8.95, Tumosas KOHCTPYKUHs ClIIOBOR GHMCTAMLINYCCKOT KOMICH AW (a)
W BapyaHTH pacunosoxcuus Hra (6, 8, 2):

/—cKoBa; 2—wmemOpannas Kopobka; J—rafika; 4—HIa; 5—KEeCTKUH LEeHTp

Crabuauzalus (crapenue)

BesencTeie HepaBHOMEPHOTO paclipeleeHNst HaNnpsKeHus B 1e-
TagAx TpuGOPOB, pacTsKEHHWH 1poBOja INPHU HAMOTKE 06MOTOYHBIX
yaJioB, fedopMalui, BOSHAKAOUIX B XOJ€ TEXHOJOrHIECKOro mpo-
Llecca M3TOTOBJEHHMS Ipubopa, ¢ TeyeHHeM BPEMEHM H3MEHSIOTCH
¢usuyeckie napamerpsl npudopa — XapaKTepHCTHKA YHPYTHX HyB-
CTBUTEJLHBIX 3JeMEHTOB, COMpPOTHBJEHHE, eMKOCTb, MHIYKTHBHOCTD,
MAarHUTHAs NPOBOJMMOCTb H MHAYKIHSA 3JE€KTPHYECKUX U MarHATHLIX
s;emeHTOB pnGOpos H T. A. Jlisi oGecnedenus CTaCHIbHOCTH T10Ka-
saHIi NpHOOPOB B TeUeHHE JJIMTEJIbHOrO BPEMEHH, YMEHbUICHHS 110
rPEITHOCTY BapHaluH U JP. Py H3TOTOBJEHHUH pfjla npubopon NpH-
MEHSIOT CTAGHIN3ANHNIO HIH CTapeHHte.

Jlns ofHAX nMpuGOPOB 3Ta oNepallus CBOANTCSA K BbIAEPKHBAHUIO
ApHOOPOB B TEUEHME ONpENeJEeHHOTO BpEMEHH M IpH onpeseseHHON
TeMnepaType B TepMOKaMepax HiM TepMoGapoKamepax. Hpyrue
npuOOpPHl MOABEPraloT LUKy 3HAKONEPEMEHHbIX HArPYSOK IpH HOP-
MaJdbHOH M OTJIMYHLIX OT HOpPMAaJbHOH Temmepartypax B TeYeHue
ONpEeNEJICHHOTO BPEMEEN U T. K.

§ 8.4. AHAJIU3 M YCTPAHEHHE BbISIBJIEHHBIX JESEKTOB MPUBOPOB

Pe3yabTaThl HCIBITaHH NPUOOPOB (PUKCHPYIOT B MPOTOKONAX —
nedeKTHHX BeLOMOCTAX. TIpaBUIbHBIA aHAJIN3 pe3YJIbTATOB UCIbITA"
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HUH CTIOCOOCTBYeT GLICTPOMY BBISIBJIECHHIO NEHCTBUTE/bHON NPHUMHLE
nedexra ¥ ero ycTpaHeHuo.

Ananus neeKTHBIX BEIOMOCTEHl MMeeT BayKHOe 3HaueHHe s
npoduakTuki Gpaka, CBOEBPEMEHHOrO IPHUHSTHA Mep IO ycTpaHe-
HHIO NPHYKH, KOTOPHE B jJajbHelmeM npuseau 6bl K Gpaky; Mo3Bo-
JSIeT BBISIBUTbL JONYUIEHHLIE NpH COOpKE OTCTYMJIEHHs OT TeXHOJIO-
[HYECKOTO Nporecca WIN HECOBEPLIEHCTBO KaKoH-1nbo H3 cbopou-
HBIX omepanui.

Ha ocHose aHanusa Me(eKTHHIX BEAOMOCTEH MOMKeT OBITh BbI-
FICHEHO, TIPABHJIBHO JIM OTPEry/1MpoBaH npubop (BK/IHOYAsh U JEHCT-
BHE TeMICPaTypHOH KOMIEHCALMM), yCTAHOBJIEHBI 3a30pbl B II0-
JABYZKHBIX CO€JIMHEHHAX U T. I. Bce 3TO NMO3BOJAET AaTh PEKOMEH/A-
UMK cOopmiKaM IO METONaM pPEryJHpOBKM cOGMpaeMOil mapTun
NnpuBopos.

[TpupeneM HECKONIBKO mMpUMepOB.

HucrpymeHTadbuo-mKansosasg omuGKa Ha OLHO M
TOYKE MKaJbl, Wil OlIMOKa BLIXOAHOIO CHUrHAalJa [ATYMKa Ha
OHOH M3 NpoBepsieMBIX TOYeK. B npuGopax ¢ MeXaHHYECKHMH 3Je-
MEeHTaMH MPUYHHON nedeKTa sBJASeTCs 3aTHPAHME WU 3alleMJcHHe
AeTasiedl, HaXO/IAXCs B CONPHKOCHOBEHMM B MOMEHT IIPOBEPKH Ha
HaHHOH TouKe wikanpl. IIpuGop pasbupalor, THIATEJNBHO OCMATpPH-
BalOT, NPOYMILAIOT eTaJH M NOBTOPHO COGHpAIOT,

CrpenKa nesaeT pe3KUH CKAauoK Ha OXHON U3 To-
Ye€X; HOCTOSHCTBO BBIXOAHOIO CUrHaJ/Ja AaTYMKa, B TO BPEMs Kak
BXOJHOM CHTHAJI M3MEHSETCS, a 3aTe€M Pe3Ko U3MEHFeTCS BHIXOLHOM
curuad. Ilpuunna nedekra Ta xe, 4TO U B npeALILyIIEM Cayyae,

Bonbmue nawcosbe nonpaBkH Ha Bcex TOUKaAX
MK aJbl (MIA BBIXOAHOrO CHPHAJa AaTUMKa) P BO3PACTAHUM H3-
MepsieMOH BeJWYMHB! U GO0JbLIMe MMHYCOBBIE MONPABKA IMPU 06paT-
HOM XOJl¢ (yMEeHbIIEHNH H3MepsieMOil BeJHunHbE). [IpuunHOl MoOryT
ObITh 3aTHpaHNe B MEXaHH3Me, UPE3MepPHOe HATSIKEHMe BOJOCKA
H p. Mexanusm clefyer BEIHYTb U3 KOpnyca mpubopa, mpoBepHTH
KauecTBO M WHCTOTY COOpPKM M HCTpaBHTb xedekTsl. IIposeputs na-
TAXEHHE BOJIOCKA W NPH HEOOXOAWMOCTH CGCAaBHUTL ero.

Fncrepesnc (Goabluasg pasHuna B NOKA3aHMSIX Ha OIHON M
TOIl K€ TOYKEe IPH NPSIMOM W O6PATHOM XOje M3MEHEHHs H3Mepse-
Moil BennunHbl). B npnbopax ¢ yupyruMu UYBCTBUTEJbHBIMH 3.€-
MEHTaMH TpHUYAHAMHA NedeKTa MOryT ObITh: 1) upe3MepHBIil, MpeBL-
IIAOIIMA XONYCTUMBIH, THCTEPe3UC CaMOTO UyBCTBHTEJBHOTO 3.e-
MEHTa; 2) 3aTHMpPaHMe B MeXaHHW3Me; 3) GOJbIIME 3a30Pbl B MeXa-
HHU3Me; 4) HeTOUHAs pPeryJupoBKa (pery/IupoBKa Ha NpefenbHbIY
SHaueHMSIX JONYCTHMBLIX IIOTIPABOK).

Has ycTpaHeHns nedekTa HeoGXOIMMO:

1) nmposeputs nokasamms npuGopa. Ilpu oGHapyKenuu saTHpa-
HUS BRISICHUTDL IPHIMHY H YCTPAHUTD;

2) 1py HaNMYMM MONPABOK Ha NpEeSbHBIX 3HAUECHHAX JONYCKa
IpoBectn Oosiee TOYHYIO DCryaupoBKy. Ecium nocsae mocremyiomiei
IPOBEpKY BeJHYMHA TUCTEPE3NCa MNPEeBOCXQNHT AONYCTUMBIC 3HAYE-



HUs, HeOOXOAMMO CHSITb UYBCTBUTCAbHBIH 371eMEHT H 3aMEHHTb ero
HOBBIM. Jle(heKTHBIH UyBCTBUTE/NBHBI JEMEHT CAaThb Ha Iepenpo-
BEPKY.

Konebanuga crpenku Bosmoxebe npuunnn: 1) Gosbirue
3a30pH (pajuaJfbHBIC) B COENMHEHHH; 2) caafoe HaTsKeHHE BO-
JlocKa.

Heo0xoaumMo mpoBepHTb BETHUHHY 3a30POB #d YCTAHOBUTH HX
B JONYCTUMLIX npefesaX. Bo BTopoM caydae yBeTHUNTL HATSAKKY
BOJIOCKA.

HucrpyMeHTanbHBle OMUOGKH NIPU TEMOEPATYP AKX,
OTAHYHLIX OT HOpMaabHo# (+50°C, —60°C). Ilpuuuna
nedexTa — HenpaBUJAbHAS PEryaMpoBKa JEHCTBHS TeMIEPaTypHOM
Kommencauud. Heo6xoauMo npoBepuTb noKasauus Opudopa mpH
HOPMAaJIbHOH TeMIepaType M HNpPH NPAaBHJIBHOCTA €ro moKasaHHH OT-
PEryJHPOBATL JEeHCTBUC TEMIEPaTYPHOH KOMIEHCALHH.

IMTepeunciennbie sieeKTbl B 3aBHCUMOCTH OT KOHCTPYKUHH U
npunuyna padotu npubopa MOryT OHTb BHI3BAHB U APYTHMH HpPH-
YMHAMH, ClIeUU(PUYeCKHMHU /Jis AaHHOTO npubopa.

Hoa xaxpgoro tuna npubopa uesnecoobpa3Ho HaKarnJduBaTb CTa-
THUCTHYECKHH MaTepuaJs mo JedekTam, aHaJU3MPOBATb MX H paspa-
0aTbiBaTb METOAHKY ONTHMAJIbHOTO BBISIBJIEHUS] [PHUYMH HEHCIPaB-
HocTed.

Trasa (X

CBOPKA U PEIYJIHPOBKA
SJEKTPHYECKUX ABHUAILMOHHBIX ITPUBOPOB

§ 9.1. OCHOBHBIE TEXHOJIOTHYECKHE Y3Jibl

B narHON riaBe paccMaTpuBaiOTCSI THIOBBIE TEXHOJOTHUECKHEC
npoueccel cO0PKH 3JAEKTPUUCCKHX NPUOOPOB, COMEpHKAUUX MarHUTO-
JEKTPHUYECCKHE, 3JICKTPOJHHAMUUECKHE, 3MEKTPOMATHUTHEIE ¥ UHIYK-
UMOHHbLIE YYBCTBHUTEJbHBIE 3JEMEHTH. IDTH HpUGOpPLH  HA3LIBAIOT
Takke  9JeKTPOMEXaHMYeCKHMHM, [OCKONbKY 3JeKTPOMAarHUTHAs
SHEprus, MOABOAMMAA K HHUM, Ipeobpasyercs BO BpallalolIMi MO-
MEHT MJIH yCHJIHE, BBISbIBAIOLME [IEpeMelleHyue MOJABHKHOA 4YacTH
npubopa.

ITpuGopel paccMaTpuBaeMoil IPYHHBl COCTOSIT M3 HM3MEPHUTEJb-
HOI'O MeXaHuaMa, OTCUETHOTO YCTPOHCTBA, BCIOMOTATEJLHBIX Y3JO0B.
B namepurtesbHoM MexaHH3Me 3/1eKTPOMATHUTHASI SHEPTUs mpeobpa-
3yercs BO BPALUAIOMINA MOMEHT MJM ycuaue. M3MepuTeNbHbIE Mexa-
HM3M COCTOUT M3 MOJABHKHOH W HemoApukHOH uacredt. [Tonpuxnas
4acTb OOBIYHO HMceT yryoBoe mnepemenienne, [TogsnxHas yactp co-
NePXKUT OJHY M/JIM HCCKONLKO pamMok ¢ oOMOTKamMu B mpubopax
C MarsuTO3JEKTPHUECKHMH, 3JeKTDPOJUHAMUUYECKUMH UYBCTBUTEJb-
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HBIMIL 9JCMEHTAMH, CEPACUHMK M3 (CPPOMATHHTHOrG MaTepuasa
5 NPHOOPax C 5JeKTPOMAarHHTHEIMH SMeMeHTAMY, TOKOI POBOISANIETO
AHCKA WK LHJMHAPA B MHAYKUMORHRIX npudopax. B psje apua-
UMOHHLIX MATHHTO3/EKTPUYECKUX HPHUOOPOB MOABHAHAS YACTb Bhi-
NoJHEHA B BMAE HeOGOJIBIIOrO MOABHKHOTO MOCTOSTHHONO MAIHATA,
D/leMeHTaMu KOHCTPYKIMH MOABHUKHON YaACTH SIBSIOTCH TaKKe 0Cb
BPALICHAA C KEPHAMHA HA KOHIAX, CTPENIKA, NPOTHBOBECH 115 ypaB-
HOBCLIHBAHHS MOJBUMIOH UYACTH, TOKOMOABOALI, ACTANH M5 YCIIO-
KOCHNsI KOJTeGaHMH, 3/71eMEeHTE H3MepUTENbHON ey, KODIyca, psif
BCTIIOMOTATEbHBIX eTaNell U y3J08.

§ 9.2. THHOBBIE TEXHOJIOUUYECKHKE [IPOILECCHI CBOPKHU
H PETYJIMPOBKH

HauGonee Bamuble staner Texwomornseckoro nponecca cBopku
SJCKTPHUCCKHX MPHOOPOB 11eeco06PasHo PacCMOTPETh B MOCAELO-
BATENLHOCTH, COOTBETCTBYIOIEH COOPOYHOMY COCTaBY npuGopos:
¢6OpKa MOJBHAKHBLIX YacTell, cOOpKa U3MEPHUTEIbHBIX MEXAHU3MOB,
obuas c60pKa u peryanposKa npubopos.

CGopka moJBHKHBIX yacTeil

Hecmotps ma pasunooGpasie KOHCTPYKUMHA MOABHKHBIX dYacTel
B TEXHOJIOTHYECKOM OTHOIICHMH OHM BeCbMa CXONHLL

JLJs1 BBISIBJICHHST UX TeXHOJIOIHUECKOL OBLIHOCTH ¥ BO3MOMKHOCTU
pa3paboTKu rpynmoBoro MeTomna COOPKM MOABHIKHBIE UACTH KJacCH-
GUUHPYIOT 10 CenyIOIKUM NpH3KaKaM [33]:

a) KOHCTPYKUMH ONMOPHBIX YCTPOMHCTH (omophl THHA KepH-KaMeHb,
nanga-KaMeHb, Ha PACTSKKAX, noxasecax); 6) KOHCTPYKIUHM CaAMOro
NMOJIBHZKHOTO 9JIeMEHTa (paMKa, MarHHuT, 3JeKTpon). PamKu pnatee
AGJIAT Ha KapKacHble, 6eCKAPKACHBIC, C CUMMETPHYHBIM U HEeCHMMET-
PHUHBIM PaclooKeHneM OTHOCHTENBHO OCH H. T. JI.

Ha puc. 9.1 nanm nse tvnosbie KOHCTPYKUHUH HOABUAHOHN UaCTH.
Ha puc. 9.1, ¢, nokazana nopsuxuas wacTo ¢ CUMMETPUUHBIM pac-
HOJIOKEHNEM PaMKH OTHOCHTeNbHO ocH. Ha Toproskle IOBEPXHOCTH
PAMKH HAKJIECHEl BTYJIKH (GYKCEHI) C NpeNBapHTeNbHO 3anpeccoBay-
HbIMHM B HUX KepHamu. Ha BTysku manpeccosamml IPYXKMHOIEPKA-
TeIN C NpyXHHAMM U CTPeNKONepaTelb, B KOTOPOM 3aKperieHa
Crpenka. Ha cTpeskomepmxatens Hamersl YCUKH-IpOTHBOBeCLl. Ha
puc. 9.1,6 mokasaHa mOABUIKHAS 4acTh C HECUMMETPHYHO pPaclo-
JI0KeHHON pamKkoir; Ha puc. 9.1,6 — mogBumHas yacTob 3J1eKTpO-

MarnutHoro nputopa. Ha puc. 9.2 naua cxema cOOPKH MOABUNHON
yacry.

Ynameuwme wacTu I XKeaesa. Jleraan NOaBUMKHBEIX YacTel
0CO60 YYBCTBUTENLHBIX npubopoB, TAKHUX KaK raJbBaHOMETPH, MEPEN
CﬁOpKoifI DOJAKHBEl OBITb OUHILEHBl OT YaCTHIL XeJgesa, MomaBlIUX Ha
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HUX BO BpeMsl MexaHHyecKoi oO6paGOTKH, TPAHCHIOPTHPOBKH H Xpa-
HeHusd., DTa ONEpanusi HOCHT Ha3BaHHE «00e3KeNesMBaHMS». Omna
IPOU3BOAUTCA HJM TyTEM JIETKOTO TPaBJ/EHHUs jgetanell B pacTsopax

Puc. 9.1. Tunosble KOHCTPYKUMH MOJBIDKUOA 4acTH:

a, 6—MAarHUTO3JCKTPUUECKOr0 NpHGOpa; B-—3JEeKTPOMATHHTHOO IpH-
Gopa;

I—cTpeska; 2-——paMKa; J—Kapkac; 4—CTPEeJIKOAepKaATe/Nlb; S5—aepmxa-

Tesb TNPOTHBOBECA; G(—INOTHBOBEC; 7—6ykca; 8—NpYKHHKA; 9—Kepu;

10—DpPYXUNOLEPKATEAD; [/—CexTOp YCNOKOHTEAS, 12—0Cbh ¢ KepHamH;

13—cepneuHnK; [4—TOKOMOABOR; I5—AepxaTend paMxd; 16—BpIBONBLL
paMKy

mresiodell 1 KHCJAOT C nocJaeaylonen MHOTOKPATHOM MPOMBIBKOH (MLJI51
MeTaInueckux feraneil), mam nyTeM o6palOTKH B pacTBOpe JH-
MOHHOM KHCJOTBHI, pacTBOPSIONIe#l MeJbyailIie UYaCTHIbL Kejae3d
(m1s1 HEMeTalINIeCKHX JieTasel).

Ha ycranoBke, cxeMa KOTOPOW mpHBeleHa Ha pHC. 9.3, mpobe-
pSIIOT, MMEIOTCS Jii (peppoOMarHiTHEIC BKJIOUEHHs B NeTAIX. [Tox-
BUKHAS YaCTb yCTAHOBKM COCTOMT M3 MOJIBECA, HA KOTOPOM NOABE-
[IeHa mJomanKa. VCouThlBaeMyio AeTalb MOMENLAIOT Ha IIOWAAKY.
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Ecru B neramu ects name He3HAYHTEbHBIE (heppOMarnUTHbIe
BEJIOUCHHA, NX B3aNMOLEHCTBHC ¢ MATHUTHBIM 110JICM, CO3/1aBae-
MBIM 9JICKTPOMATHATOM, BBLI3BIBACT MOSBJICHAE BPALLAIOUEr0 MO-
MEHTE, KOTODHIM NOBOpaYMBAET MJIOULAJAKY C JeTasblo, coaepxa-
uiell eppoMarHuTHeIE yacTHUB. YeM GoJblIe 51ix YaCTHI, TeM
GoNblile BeTUYMHA MOMEHTA U YIOJd OTKJIOHEHMS CBETOBOTO yKasa-
Te/1sl, 0OTGPACcEIBAEMOrO 3epKafbleM 5 Ha mKany 4.
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Puc. 9.2, CxeMa cBopku moABMIKHON wacTH

Tunoso#t TexHoMOTHYECKNH nponece COOPKM HOABHMKHOH UACTH
(cm. puc. 9.1) comepxut caenyomme onepauuu [8]:
MOJTOTOBKA BTYJNOK U PAMOK;
KOMIVICKTOBKA HIKHCH BTYJIKH;

1)
2)
) KOMIJIEKTOBKa BeDXHEN BTYJAKH;
)
)
)

>

cOopKa paMK{ CO BTYJIKaMMU;
nalKa BHIBOJIOB;

6) yuCcTKa KepHOB i TpaBKa HPYKHHOK,

7) uMCcTKa paMKd OT BOpca M TIpOBepKa HaIHumst 06 PBIBOB.
B 3aBucumocTH OT KOHCTPYKLMH THHOBbIE onepamuy KOHKPETH3H-
pyores. .
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B GOJbIIMHCTBE KOHCTPYKUHE OMOPaMH HOABH/KHOH uactu siB-
JSIeTCs KEPH, 3alpPEeCCOBLIBAEMbIH MM OOKHMAEMBIii BO BTYJKE
(6ykce), KOTOPYIO 34TEM NPHKJICHBAIOT HA DAMKY.
' [ToxTroTOBKa BTYJOK ¥ paMOK Bryiku ¢ yKpemieH-

HLIMIT B HUX KCPHAMM HAKJICHBAIOT Ha MANUPOCHYI0 Oymary, npocy-
WMBAIOT Ha Bo3dayxe B Teuenue 40 mur u 6Gymary obpesaior MO KOH-
Typy BTY.10K. Ha TOpLUH paMKu HaKJIEHBAIOT 3arOTOBKH M3 Nanupoc-
HOll GymMark ¥ NpoCYIIHBAIOT HA BO3AyXe B Teuenue | vaca.

KomnackrorKa HHKHCH BrTyaku [lpyxuny npunau-
BAIOT K NPYKHHOICDPKATEIIO, HAJEBAIOT HA BTYJKY C KepHOM H 06-
KUMAOT /1 34KPEIJIEHHS CTIeUHA/bHbBIM NYAHCOHOM,

KomMuacKkToBKa BepXHel BTYyJKH Ilpyxuny npuiau-
BAIOT K NpyKUHOHEpKaTeao. Ha BTy/IKy ¢ KepHOM HAJCBAIOT CTPEs-
KOJLEPIKATEIb CO CTPEIKOH H HPYKHHOAEpKATEJb ¢ npyxuHoil. Ha-
GpaHHble JETaJH OCaxKHMBAIOT MYAHCOHOM, & TNpPYXHHOAEPKATENb
CO CTPEJIKOil 00KHMAIOT CHEIHATBHBIM MYaHCOHOM.

C6opka paMKH cO BTyJKamu B pannolt omepauin
BTYJAKY C 3aKpEIJIEHHBIMH Ha Hell JeTatsiMH NPHKICHBAIOT K paMKe
kiaeeM B®-4 wau gpyrum kieeM. IlpenpapuredbHo jacTadd [OJrO-
TABJMBAIOT AAS ckJaedpaxus (omepauts 1), Bryaxu npHk/JIeHBAIOT
K paMKe Ha CrieunanbHoM npucnocobiennn (puc. 9. 4), obecnedynsaio-
JIleM COOCHOCTB pacrosoxenus KepHos (0,01—0,05 mum). Pamxy 7
HAEBAOT Ha BKJAAABIIIM 3, KOTOPHE Pa3kUMAIOT NMPH MOMOILH Pbi-
yara 6 skcuentpukom 2. Takum oOpasom paMKy 3aKpemisioT B TPe-
oyemom mogoxKenui. Cobpannbie OYKCHI 5 BCTABAAIOT TaK, YTOOMI
KepHBL Tonasu B Hanpapaswoure 4. Ha ckienBacmble NOBEPXHOCTH
PaMKi M OYKCbl HAHOCAT TOHKH CJIOH K/ef i NOJCYIIHMBAIOT Ha BO3-
fyXe N0 «OTaHna», T. . 10 TeX I0p, NMoKa KJICH HE NepecTaHeT npu-
JIUIATh NPH NPUKOCHOBEHHH K HEMY IaJbIeM.

T1oBOPOTOM TOIOBKM CHYCKAIOT NPYHKUHY [, H HANpaBJsionyo 4
NPOJBHTAIOT BIicpen. B 3To BpeMs JE€BOH pYKOH CJCIAYeT HEMHO-
ro NpHICPKUBATH HANPABJAIOMLYIO, & npapod pYKOH MNpH IOMO-
oM THHIETa PAas3BepHYTb BTYJIKY (6yKcy) BOKpYr ee oCH Tak,
yToGbl Kpas OCHOBAHHS BTYJIKM O pacnoNOXKHIUCH MapaJlienbHo
kpasm paMki. [locse 3TOro HampaBJsOLLYIO OTIYCKAIOT, H BTYJIKa
oA fCHCTBHEM HPYKHHBI [ NJIOTHO NpHKHMaeTcs K pamke. TakuM
XKe o0pa3oM YCTaHABJAHBAIOT W BTOpYlo BTYJKY. Ilpucrocobienne
BMecTe € paMKOM CyllaT B TepMOCTaTe B TedyeHdHe | uaca mpi TeMm-
neparype -+80°C. 3arem npucnocobeHne oOXIaKAAI0T, HAlpaBIAI0-
mHe 4 OTBOAAT B UCXOJIHOE TIOJOKEHHE, BKJaJblIH 3 cxuMalor
M paMKy C BTYJKAMH CHHMAIOT C MPHCIOCOG/IEHHS.

Cnenyoutefi onepauneil COOpKH HOJABHKHON YacTH ABJIACTCS
npunafika BBHIBOJOB OOMOTKHM DaMKH K COOTBETCTBYIOULEMY KOHIY
npyX)HHONLEpKaread. Bo Bpems nafikn Ha KepHbl HalleBaloT Ipejo-
XpaHHTeIbHbIE KOJIayKi.

[Ton OUHOKYJADHBIM MHKpockonoM npu 60-kpatHoM yBesuye-
HHH IIPOBEPSIOT COCTOAHHE KepHOB.
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Puc. 9.3. Cxema yeraunosku gas HPOBCPKI
(peppoMarHHTHBIX BKAIOUCHRE geTadielt:
I, ?—peocraTh; 3—O0CBeTHTEeND: 4—mkana; 5—

3epKkadio;  6—noanec; 7—uCiInITYeMas  geTadn;
8—3jleKTpOMarHUT

Puc. 9. 4. IprenocoGaenne anst kaefiku OGykce
K paMke:

1—npyXHuHA, 2—3KCHEeHTPpHK; J—BRAALBIL; 4F—Ha-
npaBisolde; 5—6yKkca; 6—puiuar; 7—pamka
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[Taftkxa BuiBoxOB. KoHns 00MOTKM paMKu OUMLLAIOT OT H30-
JSUUA U IPUNAUBAIOT K NPYKAHOAEPIKATESIM.

HUucTka KePHOB H NpaBKa ONPYyXKHHOK Kepus uncrar
MaJ0uKoOH C BaTOH, CMOYEGHHO! B UeTHipeXXJopucroM yriepoae. [py-
JKHHY W CTPEJKY NPaBAT NMUHIETOM.

HucTKa paMKH OT BopCa U NMPOBEpKAa HAJHUUHSA
00 puBOB. Bopc o6XHraloT U npH NOMOUIH CYXOro 3JeMeHTa H
rajbBaHoMeTpa NpoBepAioT, HeT JIH 00PLIBOB.

JIns BCex MONBMKHBIX CHCTEM MOIYT GbITb yCTAHOBJIEHbI THIIOBLIE
KOHTPOJIbHLIE Onepaniy, NpHBEACHHBIE B Ta0JHIE.

Tunosasi HHCTPYKLHOHHAS KAapT2 KOHTPOJS NOJABAWHBIX CHCTEM
npubopos

Metonnka XoHTpOAS,

[Mopsimok HpoBepKH U TeXHUUECKH
Pt posep exnuaeckue [MTpumMengemuie npubophi

Tpe6oBaH
pegoBatus H HHCTPYMenT
HeurpuunocTs Ke pHoB. Kepus poaxnu Buemnuit ocmMorp n me-
O6bIThb PACHONOXEHB HA OXHOH OCH 10 OTHOIIEIHIO | PHOJANYECKass MIpoBepKa
K paMmxe IPHCTIOCOGIeHH R
EHTPIPOBAHNA KeploB
LleHTPHYHOCTD HOPYXHH H pPaBHO- Buenmul ocmorp

MepHOCTb 06GopoToB., IlIpymuusl noaxnp
HMETh MP2aBUALHYIO GOPMY C DaBUOMEeDHBIM pac-
CTOMHHEM MEXNY BHUTKAMH. BUTKH [OMKHE JC-
JKaTh B ONHOH IJIOCKOCTH

KayectrBo pamxu Pamka ue nomxua Buewnn#t ocmorp. Cy-
uMerTb Bopca. HamoTka noaxHa GpITh raaaxod m | xofl saeMeutr u raabsa-
POBHOH: He JOIYCKAeTCH OTCAAMBAHHE BHUTKOB. | HOMETP
Pamka ne noawua umertb 06pniBoB. Comnporunie- Moct Yurcrona.

HHf PaMOK JOMKNLI 6BHITL B IpefeldX, yKaszad-
Hbix B TY

Kauecrso maiixu. Tlaifixa noawna 6nITb Breutinit ocmorp. [Muiu-
npodxofl H akKkyparuoil, 6e3 HANJBIBOB NPHION ner

Hapewunocts kxpenaenusa Bryiku Munuer

JOJAWKHBL OBITh HAJEXHO HIPUKPENNEHHE K PaAMKaM.
CTPEJTKH, KPBIJIO YCIOKOUTENA H IpodYHe HeTaltu
MONXKHBI OBITh HageXxHo CKpelJeHbl

PasmMepHs He pomkubl NPEBHIMATb JONyC- Ia6nron, mranrennup-
KOB, IPOCTABJEHHBX Ha YEPTEMAX KY b

CO6opKa U3MepUTeJIbHOr0 MeXaHU3Ma

[Ipu cOopKe HM3MepPUTEJNBHBIX MEXaHH3MOB HEOGXOLMMO obeclie-
udTh: TpedyeMoe B3aUMHOE DPAcClOJIOKEHHE JAeTalell U y3JoB; Cooc-
HOCTb DAaCHOJOKEHHS IOABHXKHOH YaCTH OTHOCHTE/JHHO HENOABHIK-
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HOM, cBoboxnoe, 6€3 3arHpaHul, NepeMeleHue HOABHXKHOA uacTH
OTHOCHTE/bHO HENOABMIKHOH B Npepenax yria OTKJIOHEHUS MOJBUK-
HOH YaCTH; [OCTOSTHCTBO BeIHYHHBI pabouero 3azopa HIH H3MEHeHHe
ero Mo 3aJaHHOMY 3aKOHy, HEOGXOJHMas BeJWUYHHA POJOJbHBIX
(oceBbiX) M pajgHaJbHBIX 3230POB OCH MOABHXKHOM YACTH B ONOPAX;
MOCTOSHCTBO BO BPEMEHM reoMeTPHUECKMX H (DU3UUYECKHX mapaMmer-
poB (CONpPOTHBR/ICHMS LENH, MArHUTHBIX NOTOKOB, HATKEHHSA MPY-
KUH U Op.).

Puc. 9.5. VamepurenbHbii MexaHHsM ¢ BHYTPHPAMOYHBIM MArHHTOM:

G—KOHCTDYKIHA MHJJIHBOJLTMETPA;
/—KOHCOMb; 2—UMAMHAPHYCCKHH MOCTOSHHBIA MAaTHUT; 3—KOJBLO Ha MaruHure;
4—KONbUO—MAaTHHTHBIA 3KPaH; 5—paMKa; 6—CTpesKa; 7—BHHTHI TOANSATHHKA;
8—npyxHHKa; 9—BHIKA KOppeKTopa; I0—OuMeTaNNuuecKas pYXHHKA—KOD-
PeKTOp; [/—NOBONOK;
6—KOHCTPYKIHSL JIOTOMeTpa;
I—UHTMRADHYECKHH MOCTOSIHHBIY MATHHT; 2—npodUNHPOBAHHOE  KOJbLO, Ha
MaruTe; S3-—KOMhbLO—MATIHTHEIA 3Kpad; 4—paMKH; 5—TOKONOABORANIHE mNPY-
HKHHKH

Beuny Gosbimoro pasHooGpasHs KOHCTPYKUME M3MEpUTETbHLIX
MeXaHH3MOB H CreuM(PUYECKHx ornepauuit cOOPKM MEXaHH3MOB
OTAEJNbHBIX THIIOB PACCMOTPUM npouecc cOOpPKH HauboJce pacnpo-
CTPAHEHHbIX H3MEPHUTEIbHBIX MEXaHH3MOB C MATHUTOSJIEKTPHHUECKUMH
YyBCTBHUTEJNLHBIMH 3JIEMEHTAMH, NMPUMEHIEMBIMH BO MHOTHX A3JeK-
Tpuyeckux rnpubopax. Ha puc. 9.5 nokazan M3MepUTEIbHBH Mexa-
HH3M rajbeaHomerpa (9.5, a) u soromerpa (9.5,6) ¢ Helo BHKHbIM
BHYTpDHPAMOUHBIM ~ MAarHATOM M  TOABHKHLIMH pamkaMmu. Ha
puc. 9.6 naHa pacnpocTpaHeHHAas KOHCTPYKUMS H3MEpUTEILHOTO
MeXaHnsMa C MOJABUKHBIM BHYTPHPAMOYHBIM MaruutoM. Ha pHuc.
9.7 npuBesena KOHCTPYKuus npubopa, c HapyKHBIM MarfiuToM
U NOABH/KHOI paMKOH, HMMEIONIell OTHOCTOPOHHEE pAaCNoJOKeHHe
OTHOCHTEJIBHO OCH BpaLIeHHH,

HMoxsukaas yacrb U3MEpHTENbHBIX MEXaHH3MOB, HOKA3aHHLIX HA
puc. 9.9, 9.6, 9.7, umeer onopsl Ha kepHax. CrnocoGL yCTAHOBKH
STHX NMOABHKHBIX Yacrefl, PeryJHPOBKA OCEBOro 3a30pa, KOHTPOJb
H BBINOJMHEHHE HEKOTOPLIX APYTHX ollepalyil MonoOHb, THNOBOR NPO-
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necc c6OpkU MaHHOW IpYNNbl MEXaHW3MOB COCTOMT H3 CJEIYIOWMX
OCHOBHBIX oDepauuii: 1) KoMIjiekTopaHHe o000#MBbI, 2) ycTaHOBKA
HONBHKHON YacTH B 000#My; 3) HaMaruHHuMBaHpe MarHuTHOH CH-
cTembl; 4) yctaHoBka oOONMBI C NMOABHIKHOM YaCTbiO B MACHUTHYIO
cucreMy; 5) KOHTPO/b 3a30poB, CBOOOAH BpAalE€HHA, OTCYTCTBHS 3a-

Puc. 9.6. MaMepHTenbHEIH MeXaHH3M JOIOMETPA ¢ HOABAKHBM MarHHTOM:

a—B paspese; (—B KOCOYTOJBLHOH HpOEKIHH:
[—CTpenKa; 2—BHHT NOANSTHHKA; S—NOAUSTHUK, 4—O0Cb; S—INPOTHBOBEC, H—BO3Bpallalo-
Uil MarntuT; 7-~KaTyluka; §—KoabLUeBoH 3KpaH; 9—MAaraHT; [0—H30JAUHOnHAST UPOKIALKA;
/1—KoJsonKa; [2—KamMmepa yCOCKOHTeNsl; [3—BepXuuil MOCTHK

THpauud; 6) HaMardnyuBaHue; 7) ypaBHOBEUIMBaHUE; 8) pasMarHu-
yuBaHue; 9) repMHuecKoe CTApeHue,

KoMnaiextopanue o0O0OUMB BKIUYACT DBBUHYMBAHME
B ruesna o60HMbl BEpXHEr0 M HHKHETO MONNATHHKOB C KOHTprai-
KaMH, YCTAHOBKY TOKONOABOLOB ¥ JAPYTHX JAerascil U y3/J0B B COOT-
BeTCTBHH € KOHCTPYKUHMEH H3MCPHUTEJbHOro MeXaHdM3Ma (Hampumep,
KOppEKTOpa M 1p.).
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Ilepen maua oM COOPKH OCOGEHHO TIIATEABHO € [OMOLLBIO JIYIIbI
Hd OUHOKYJIAPHOTO MUKPOCKOIA NPOBEPSIOT YHCTOTY KEpHOB U NOJ-
IATHUKOB, OCMATPHBAIOT YHCTOTY PAMKH H APYIHX JeTasell MOJABHK-
HOH yacTH,

YcraHnoBka noABuKHON uacTH B 06oiMy. [loxBusk-
HYIO YaCTb YCTAHABJAWPRAIOT B 0OCHMY, peryaupyioTr ocenol 3430p
MEXK1y KepHaMu M NMOJNATHHKAMH, NOTEPEMEHHO MepeMelnas BepX-

§ /7 & 9 1w n 72\ 7 [ y
7 . Ll
AN
— = = LHL/H

)

17

g 4 32 1

Puc. 9.7. KoHCTpyKIISI MarHHTO3A€KTPUYECKOTO TNpuGOpa ¢ ONHO-
CTOPOHHHM DPacHOJIOXKEHHCM paMKH;

/—KpBlUKA; 2~ pAMKA; 3—IJACTHHKA; 4—-MAarHHT; 5-—106aBOYHOE CONPOTHBJC-

HHe; 6—-0CHOBagHe, 7—KOPNyc; S8—MarHHTONpPOBOI; 9—npoTHBOAeHCTBYIOLIHE

OpYXKHupl;  [0—och;  [I—cepaeunnk; [2—naara; [3—o6ofiMa;  [4—iukana;
[5—cTpenka; [6—KOHCOMb, [7—CTeKJ0

HUP M HM>KHUJ noandaTHukd. TTonBMKHAS 9aCTh AOJ:KHA ObITh yCTa-
HOBJ/IEHA TakK, YTOObl paMKa CBOUMH HEpPAGOUHMH CTOPOHAMM HAXOIH-
JIaChb Ha OJMHAZKOBOM PACCTOAHUM OT TOPIOB CepleUHUKA WJH BHYT-
pupaMouHoro Maruuta. Ilposepsior cBoGONY BpalleHHs [OABHKHOM
YacTH OTHOCHTEJNbHO HENOABHMAKHON W BeJMUHHY GOKOBOTO 3a30pa
MKy paMKo#l M cepiaeuHdkoM. IIpH HEOOXOAMMOCTH JeTadu pHX-
TYIOT WM TNEepeMellaloT, ecJd 3TO MpelyCMOTPEHO KOHCTPYKIHeH
npubopa. B 3azopax He 10JKHO ObITH HU eAHHON NMBITMHKH WJIH BOP-
CHHKH, TaK KaX OHM MOTYT BBI3BATb BAPHALHIO B NMOKA3aHUAX NPH-
fopa uaM HeBO3BpALNCHUE NOBUAKHON YacTH K HYJEBO! OTMETKE.
3ateM Hapy’KHDIE KOHIbBI MpPY:KUH NMPUNAHBAIOT K KOppEKTOpY U
Toxonoapony. Ilpn mafike npyKuHa poJKHA GLITL B CBOGOMHOM CO-
ctogHuu. Cpasy e mocsae nalKu TpY:XKHHB PUXTYIOT A5 obecne-
UEHHMA paBHOMEDHOTO Wara Cuupasgi U NepreHnKyIpHOCTH NJ10CKO-
CTH IPYXKUHBI K OCH NMONBUKHONA yactdl. i Kamaoro faHHoro rnpu-
6opa (uaM AJis TPYNIBI OJHOTHITHBIX npubopos) Lonyctumas BeJaH-

205



UHHA 0CEeBOr0 3a30pa 34BUCHT OT PaJMyCOB KepHa H NOJIATHUKOB,
HX MaTepuasoB, Becd IOJABHIKHOM WacTM M NAapaMeTpos BHOpAIHH,
u o6biuHO Koaebaerca ot 0,02 mo 0,04 mu. B wmurospix npudopax
knacca 1—2,5 115 NMoABUAKHBIX HacTell, He HMEIOUIUX CILJIOLIHOH OCH,
sazop 0,025—0,030 wmm; naa
NpHGOPOB, NMOABHIKHAA YaCTh KO-
TOpLIX uMeeT CIUIOIIHYIO OChb —
0,03—0,040 mm. YBesquucHHE 32-
30pa B nocJjenaHemM CJIy‘{ae ILOJI-
JKHO KOMMEGHCHPOBATH YAJUHE-
HHE CIUIONIHOH  A/TIOMHHHCBOH
OCH TpH H3MEHEHMM TeMIIepa-
TYpbl  OKDYXKAlOLIero BO3JAyXa.
! B MarnuTO3JICKTPHYECKUX IIpH-
' Gopax xjaccos 0,1—0,5 ocesoi
: 3a30p pEKOMEHIYyeTcs yCTaHaB-
o2 JUBAaTh MEHbUIMM (B TIpeaesnax

H 0,018—0,020 mm), TIOCKOJALKY
- 180°_ ] y 3THX NpuUGOPOB HET CHJIOLIHOH
@) OCH, & KepH H NOANATHUK HMEIOT

MaJjble  palHyChl  3aKpyr.e-
Puc. 9.8. Xapakrep pacupesenenns  Hus [10].
HHJIYKUMK B 3a30pe NpH pPaBHOMECPIIOM HamMaruuuyuBaTb Mar-
HaAMardinynpaHuHu Bl.{yrpupaMoqx{oro HUTH y 0 cUCcTEeM y B Mar-
Marsura:
a—MmaruHTHAs CHCTeMa; O—HaMarHHyHBauHe; HHTOSJIeKTqueCKHX HpH6Oan
I—nununnpuueckuli  nocrosmem#  marmmr, ~MOZKHO 10 cOODPKH ¥ nocye c6op-
HaMa”‘"‘*“Bagggnggo%nﬁﬁgemai 2-my- Ky ¢ NMOJABMXKHON uyacTbio. Mar-
HUTHBIE CHCTEMBI C BHYTPHpa-

MOUHBIMH MarsHTaMu OOBIYHO HAMAarHMUHBAIOT B COOpPAaHHOM BHAE
Il B Mponecce HAMAaTHHUMBAHUS NOBOJSAT O MardMTHOTO HaCHILIeHHUA.
Ilpy MarauTHOM HACBHILLEHHUH MarHUTa U 3KpaHa PE3Ko yMeHbIIaeTcs
MarHMTHAs MPOHUIAeMOCTb MaTepuasa MAarHuTa H 3KpaHa U MarHut-
HbIE CHJIOBBIE JIMHHHM HAMArdUYHBAIOUIEro NOJA NPOXOAAT Yepes Mar-
HHTHYIO CHCTEMY NPAaKTHYECKH MapasyiebHO H NPAMOJHHeHHo 0e3
ucxpusaenus (puc. 9.8). Maruut B 3T0M ciaydae OyAeT HaMarHHYCH
paBHOMEPHO.

YcraunoBka 06OHAMEl ¢ TINOZBHMKHON YacThbio
B MATHHTHYIO CHCTEMYy. [Ins TOYHOrO HarnpasJeHUs 00OHMBbI
B MATHHTHOH CHCTEME M HENMOBDPEXICHHMA PaMOK M ADYTHX jeraJch
MIOABHKHON YacTH TIpH cOOpKe MPHMEHSIOT CIeUHaNbHBIC LEHTPH-
pyIollMe TUJAb3LI, H3TOTOBJSEMble H3 HeMarHdTHOro MarepHala.
IMocsie saxpensienust OOOHMEI B MAarHUTHOH CHCTeMe IMJIb3Yy H3 Hee
u3BJeKawT. [IpuMeHeHHe HeHTPHPYIONIHX THIb3 O0ecneyuBaeT noJay-
yenne Ttpebyemoro pabouero 3asopa. HerounocTsb B 3a30pe MOKCT
NPUBECTH K Pe3KOH HepaBHOMEDHOCTH IIKAJDL.

[lepen ycranoBKoii OGOHMBI B MAarCHHTHYIO CHCTEMY ee€ TIa-
TeAbHO YHCTAT W OOXKHUTaloT pacKa/leHHOH TIPeNKod JJas ynaJseHus
BOpCA, OCTABILErocs OT 00THPOUHOrO MaTepHaaa.
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3aTeM TPOBEPAIOT 3a30pbLl, CBOGOAY INEpPEMENEHHS W HeT Ji
3aTHpaHus.

Ecan maruuTHBIE CHCTEMBI HaMarHHYHBAOTCH HEMOCPECTREHHO
B COOpaHHOM H3MEPHTEJIbHOM MEXAHH3ME, TO OBH3ATEeAbHON Mepoy
IPELOCTOPOKHOCTH B 3TOM Cilyyae ABJAACTCS Orpanduchue GpocKa
NOJBHKHOM YACTH B MOMEHT HAMATHHYMBAHHUSI, BLI3BIBAEMOTO 3J1CK-
TPOLHHAMHUYCCKUMH CHJIAaMH NIPH MHAYKTHPOBAHHH 3. . C. B paMKe
Il CHOCOGHOro MPHBECTH K TOBPEXKICHUIO KEPHOB WAH pamku. Ilo-
ITOMY B MOMENT HAMArHHYMBAHHUA MEXKIY PaAMKOH M CepIeUHHKOM
44CTO NPORAAABIBAIOT MOMOCKY KapTOHA MK OYMAarH, NpensrcTByio-
Y10 IOBOPOTY PAMKH.

YpaBHosemupanue HauGosee pacnpoctpasenimie cro-
CoObl Caeayomme:;

1) ypaBHOBemIMBAHHE NMPOTHBOBECAMH, KOTOpbiE nepeMernanrcs
tlo pespbe yea;

2) ypaBHOBEIUMBAHUE NEPEMELLIeHHEM BHTOMN CNHpaJal U3 MexHOol
MPOBOJIOKH TIO YCY;

3) YpaBHOBEIIMBAHHE HAHECCHHEM JIEIKOMJABKOTO [PUIIOS Ha
IIOCKHI yC.

K ypasHopemusanuio cienyer npuCTynath TONLKO MOCAE OKOH-
4aTeabHOH COOPKM M3MEPUTE]IBHOTO MEXaHH3Ma H NpaBKM nerasell
no/prKHON yacTH. CTpesKy npaBAT TaKHUM 06pasoM, uToGbl MpH ee
ABMZKEHHH Haj IIKaJOH PACCTOSIHME MEXKIY CTPeJKOH M MoBepx-
HOCTBIO LIKaJbl Ha a3 Obulo ONHHAKOBBIM H KOHEI CTPEJKH nepe-
KPBIBAJT KODOTKHE OTMETKH MIKaJjbl oT 2/3 10 MOJHOH HX NJIHHLL.

Puc. 9.9 u 9. 10 nosicHAIOT noc/1e10BATENbHOCTD ypaBHOBEUIHBA-
BUA MOABWXHOM YacTH B Npubopax ¢ ABYMS M TPeMsA TPy3HKaMIL
Buauane npu ropusontasbHom pacnosomenun npuGopa CTPEJIKY
yCTAHABJUBAIOT HA HY/Ib (HAmpUMep, [OCPEACTBOM KODPPEKTOPa).
3atem npubop crapAT Ha NOACTABKE NpPHUCIOCOBJCHHA TaK, UTOGHI
OCb BpalleHHs MOABHKHOKA yacTi Gbl1a rOPH3OHTAJLHA,

B cucteme ¢ 1BYMA rpy3uKaMyu YPaBHOBEIIHBAIOT CHAUAMA ONHIIM
rpysom (rpys b na puc. 9.9,a u rpys A Ha puc. 9.9, 6) npu TaKkom
pacnosoxeHuu npubopa, uTo6sl Apyrue rpyssl ObiJn HANPABIEHbI [0
BEPTHKAJH H HE CO3J]aBajli Bpallaollero momedta (rpys A Ha
puc. 9.9, a, rpys b na puc. 9.9, 6; rpyser A u 5 na puc. 9. 10, a); 3a-
Tem npuGOp MOBOPAUMBAIOT TAK, YTOOBl MOMEHTHI HE CO3/aBAJH DY -
rue rpysei (rpys b ma puc. 9.9,6 u rpys B ua puc. 9. 10,6), u ypan-
HOBCIIUBAIOT NOABHXKHYIO YacTb ripHOOpa.

IlpuGop  ycraHaBjauBaoT 3areM B  paGouee MoOKeHie
(puc. 9.10,8). Ecau crpenxa He YCTAHABIHUBAGTCA Ha HYJEByIO OT-
MerKy wkassl, TO 3TOro 100UBAOTCS, NepeMentas rpys B.

Honyctumas HeypaBHOBENIEHHOCTb 3aBHCHT OT KJ4CCa TOYHOCTH
0pubopa u yKasaHa B TEXHOJOTHUECKOH WHCTPYKIIMH.

npouecce ypaBHOBCUIMBAHNA NPOTHBOBECH HHUEM He 3aKpern-
JAI0T, HO KOrjaa yKasaTelb-CTpesKa HeCKOJIbKO «TsxKeqees, IPOTHBO-
BECHl 3aKpem/IsioT IMIEeNIaKOM, KOTOPBIH KOMIIEHCHPYeT OCTaBJCH-
HY10 neypaBnosemreHHoctb. IIpn HEOGXOMXHMOCTH NPOTHBOBECH HE-
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3HAYUTC/IbHO NMEPEMEUIA0OT B HYXKHOM HalpaBJ/aCHUU. HPHMCHGHI/IC
H3JIMUIHEro KoJauyecTBa HledaKa HCJIONYCTHMO, TaK KaK ero nocre-
[IEHHCE BDLICBIXaHUE B JaJbHCHIIEM MOKET [NPUBECTH K HAapYIICHHIO

GO
a) 9) 6)

Puc. 9.9. Vpasuoseunisa- Puc. 8.10. Vpasuosewnsanue npubopa
fie npuGopa ¢ AByMs rpy- C TPCMSI TPY3HKAMI;

SHKaMH: a—1yaAeBasgs OTMETKAa IHKAJKl I cTpeska ycra-
afl‘py3HK A pacnosgoxed HOBJIEHBI TOPH3OHTAJDLHO; O0—T19 e BepTHKaJL-
BAOL BEPTHKAALIOR — OCH: HO; 6—uIKana upubopa ycTaHoBJena B pabouee

6—rpy3uk B paclosioxeH MoJIOXKEeHHe

B/IOJL BepTHKZlJHyIIOl‘/'I ocH

YpaBHOBeIUMBaHua npudopa. [locme TepmMHyeckoro crapeHHs npé
BO3HHKHOBCHHU HEYPABHOBELIEHHOCTH TMOJMBIKHYIO YacTb OKOHUA-
Te/IbHO YPAaBHOBELIMBAIOT.

Pasmaruwuusanne Jlocae ypaBHOBCIIHRAHHA H3MEpH-
TeJIbHbIE MEXAHM3MBI Mar-
HHTO3JICKTPHUECKHX NpHGo-
POB TIOCTYNAOT HA peryau-
pPOBKY pa3MarHuunpaHHEM.
[Tpu sTom crabuansupyror-
¢sl  MAarHUTHbIE CBOJCTBA
Maruuros. OGbiuHO 1pH-

§6op1>1 pPasMarHu4uBaTCs

Ha 5—20% B 3aBHCHMOCTH

OT BEJIHYHHLI HauaJbHOH

unayxnud., Ha puc. 9.11

MOKa3aHa C(XeMa YCTaHOB-

—J K s pasMariuyuBaHusg

U3MCPHUTCJbHLIX MeXaHH3-
Puc. 9. 11. Cxema ycraHoBKHm st pas- Moe. Ilo karymke 2 mpo-
MartiyiBaHust  H3MEPHTEJALUDLIX MeXaul3- o

NOB: NYCKAOT MNEPEMEHHbIN TOK

I—peocraT; 2—peisMArHHYHBAKUHE KaTyIUKiL; pery‘HpreMOH 8MHJ'II/ITy11bI.
3—IIBMEDHTEJLHLIH MeXaHH3M; 4—aBroTpancdop- HJIH KOHTpOJA TOKa TIoJI-
marep HOLO OTKJIOHEHHS pasMar-

HHYMBAEMOro  MEXaHHU3Ma

NPUMEHSIOT TTOC/IEN0BATENbHYIO Iellb U3 MOBEPSIEMOr0 MCXaHH3Ma U

00pa31oBOro Npubopa, UCTOUHHKA NMUTAHHS W PECYJIHPOBOYHBIX PCO-

CTaToB.

Tepmuueckoe crapenue, [Jaa craGUIH3aUHHd CBOACTB

MarmuToB H JPYIHX 3J€MEHTOB, CHSITHS BHYTPEHHHMX HalpsIKenui
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B IETAJISIX U 00CCTICCHNS IOCTOSHCTBA NOKA3aHI IPHOOPOB BO Bpe-
MEHIT H3MCPHUTC/IBHLIC MCXAHH3MbL B GOJBIIHHCTBE C/YUaeB MOABEp-
FaloT TEPMHUYECKOMY CTapeHuio. MamepurenbHbie MeXaHH3MBI CTa-
[IMOHAPHBLIX TNPHOOPOB MOABEPTraloT OJIHOKPATHOMY HArpPEBY [0
60—80°C B reuenne 2—3 yac c NOCJENYIOILHM OXJaKAeHneM Ha
BO3/IYXC B TECYCHHE TAKOTO Ke BPEMCHH, 4 MCXAHH3MBL TOUHBIX [ipH-
Bopos kaaccos 0,5 u 0,2 ~— HUK/IMYCCKOMY cTapeHdio. Kax bl muk.a
BKJIIO'TaeT HarpeBaHne Mmexanuama 1o 80°C B revennme 3 wac u
OXJlaxaeHue B TeyeHHe 3 4ac TpPH  KOMHATHOM TeMIeparype.
OObiuno MeXallu3m NPOXOJHT TPH LHKIa CTAPEHUS B Ccreluasb-
HOM pEKHMHOM TEpMOCTATE, & 3aTeM TPOBEPSIOT €ro ypaBHOBE-
IEeHHOCTD.

Oouias c6opka pubopos

3aKJIOUHTELHAS CTafusT COOPKiL npubopa COCTOUT B YCTAHOBKE
B KOPITYC H3MCDHUTEJNBHOr0 MeXAHW3MA, MCXAaHM3Ma ¢ OTCUCTHBIM
YCTPOHCTBOM, psifia ADPYIHX feTaZcii H y3J0B, MOHTAKA 3JeMCHTOR
SJCKTPHUUCCKON CXEMBI, PETYJIMPOBKE, TPagyupoBKe, noBepke W 3a-
KpbiBanuy npubopa. ITepeuriciiennple npomeccs MPHHATO Ha3LBATE
o011ell WK OKOHYATETbHOM cbopko#t npubopa.

YCTaHOBKa H3MepHUTEJNbHOrO MEXAaHH3MAa B K O p-
flyc m ero ypaBuosemnsanue [locae rtuiarenbroi mpo-
THCTKH y3J1a KOPNyCa M H3MEPUTEJbHOTO MEXaHH3Ma €ro yCTaHaB-
JHUBAIOT B KOPMYC (HA 1LOKOJb), 3AKPENJAIOT H IPHCOCHHHSIOT
K JIEKTPHUYECKOH cXxeMe Npubopa ¢ NOMOIILIO MAHKH HJIH MeXaHuue-
CKHX 3axXMMOB. MecTa mafiku MpoMbBAIOT COHpTOM 1 IOKPLIBAIOT
IaNOH/IAKOM. 3aTeM [OJHOCTBIO YPaBHOBELIMBAIOT NOJABHKHYIO
dacTb npubOpa # ycTaHABJAMBAIOT WIKATY. B cranumonapHbix npubo-
pax HEBLICOKHX K/I4CCOB TOUHOCTH — 1,5-—2,5 M ¢ YCTOHUHBBIM Xa-
PaKTepoM HIKaJIbl MOKHO NPHMEHATH CTAHAAPTHbIC WKadhl, B mpo-
Hecce cOOPKM TaKux NMPHGOPOB Yrosi NOBOPOTA MOABHKHON UACTH
puGopa peryJupoBKOH IOATOHSIOT TOJ yroa wxanasl. B maruuto-
SMCKTPUUCCKUX TNPHOOpAX pasMarHHUMBAHMCM JOCTHTAIOT TpyGoil
NpeABapHTENBHON NMOATOHKH, a Gosee TOUHO — ¢ TOMOINbLIO MalIHT-
HLIX TIYHTOB; B 3JCKTPOMATHWTHBIX NMPUGOPAX — peryJUPOBKOH I0-
JIOXKEHUST HENOABHAKHOTO CepLeUHHKA.

st mpubopoB Gostee BLICOKHX KJAACCOB TOUYHOCTH ILPUMCHSIOT
HMHIUBHIYAAbHO TPAAYVHPYEMBIE MIKAJHI,

Ycranoeka mkas npu6opos kaacca 0,5—0,2 1 BbIIC OTJHYACTCH
NOBLIIEHHON TOYHOCTBIO. JO/IKHO GHITh 0GECHeUeHG TOYHOE COBMA-
AEHHC LCHTPA LIKaJAbl C LEHTPOM BPAIICHHsI CTPEJIKH.

Ilpn  oKoHuaTeNLHOM 3aKPEIICHAM  LIKAJLE YCTaHaBJIMBAIOT
YHOpPBI, OrpaHHYHBAIOUIUE YTOJ IOBOPOTA CTPEJKH, & CACAOBATCIBHO,
W NONBHXKHOH 4acTh. Mexy NpOBOJIOKOH yHOpa M MJIOCKOCTBIO
WKa/Jbl JoJXKeH ObiTh obecneueH sasop 0,3—0,5 mm, rapaurupyio-
WHH HajseKanne aMOpPTH3UPYIONIHE CBORCTBA yrnopa. Pacronoxe-
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HHC YNOPOB JOJKHO JONYCKaTb NePexol CTPeJKH 3a Kpalnue oT-
METKH HIKaJbl HA YCTAHOBJIEHHOE PACCTOSHHE MJIH YroJ.

3akpuBanue npubopa. Ilepex sakpuiBaHueM npubopa
THIATEJABHO IIpOBEpPSIIOT KauyeCTBO Jerasell, MOHTaXa, KpelJeHH#
H paBHIbHOCTD (PYHKIHOHHPOBaHHMsI IOABHIKHBIX CoeiMHeHmir. Bee
JeTaju ¥ 0CoGeHHO 3a30Dbi, B KOTOPBIX IlepeMellalorcsi MOoABHKHbie
3J€MEHTH, JOJKHbB ObITh TINATENbHO OUHLIEHbI OT MBIJH, BOpCa, KPy-
gupok npunost. OcoOeHHO BHUMATEJIbHO IpPOBEPSIOT YHCTOTY pabo-
yero 3a30pa MarHUTOdJeKTPHUECKUX NpubopoB, HeT JaH gacTull dep-
POMATIIMTHLIX MaTepuasaoB, B mnpubopax ¢ MarHUTOMHIYKIMOHHBLIM
YCIIOKOUTEEM TPOBEPSIOT MOJMOXKEHHe CceKTopa yCHOKOHUTeJ A B 3a-
30pe H UHUCTOTY HOCJAENHEro.

Ilpu mosoKuTenbHBEIX pe3yJbTatax HpoBepku npulop 3akpol-
Baior, npopepsiior corntacHo 'OCTam u TeXHHYeCKHM YCIOBUAM M
IIOMOHPYIOT.

PeryaupoBKa u rpajyupoBka 3JeKTPHUYECKHX NPUGOpPOs

Ofuie BONMpPOCH DEryJHPOBKH M IPayHPOBKH NpUOOPOR ObIIH
ocsemiensl B § 8.2. B paHHoM pasnese paccMOTPCHBI CIICHI(HUe-
CKHEe oNlepaliHi PeryJaHpOBKH 3JEKTPHYECKHUX NpuboposB.

B cuy TexHHUECKON HEBO3MOXKHOCTH WJIM IKOHOMHUYECKOH Helle-
JecooBpasnocTu ofecneueHUst YCJOBHH B3aUMO3AMEHSEMOCTH Tpe-
OyeMylo TOUHOCTb NOKa3aHUN 3JeKTPHYeCKHX NPHOOpOB, Kak Ipa-
BHJIO, oDecIieyuBaloT nogbopoM, NOATOHKOH, peryjaupoBkoifl. [uas-
‘HOE RJIISHHE Ha TOYHOCTb NPHOOPA 0Ka3blBAKOT HE CTOJIBKO TOYHOCTD
popMBI B TeOMETPHUYECKHX DA3MepOB 3J1eMEHTOB MpHBOPOB, CKOMBKO
HX (U3MUYeCKHe XapaKTepHCTHKH: 3JeKTPHUYECKOe COMPOTHRJCHHE,
MArHATHHIH IIOTOK B BO3AYIIHOM 3a30pe, ynpyrue cBoHcTBA MOMEHT-
HBIX IPYXHUH H T. I. B npouecce cBopku mpuxoputes (o Mepe Ha-
nobnocty) npuberaTh K Pa3sMarHHUYHMBAHHIO MATHHTHOH CHCTEMH,
K PEryJHPOBKe IIOTOKA C IIOMOLIBIO OJHOrO HJH HECKOJbKHX MATHMT-
HBIX LIYHTOB, K [TOATOHKe CONPOTHBJEHHH KaTyHIeK H AP.

CrpemJsienHe ciieaTh BeC M pasMephi AeTaJell MOABHKHON 4acTH
G03MOKHO MEHBIIMMH [IPUBOJAUT K YMEHbLIEHUIO XKeCTKOCTH JAeTajed
1 y3JI0B U HeoOXOAMMOCTH NOATHOKH HX IO MeCTy, PHUXTOBKE, Bbi-
BepKe Mo U1aBJJaoHy ¥ T. 1.

PaccMoTpuM MeTONB peryJHpOBKH, B PE3ybTaTe KOTOPLIX TEXHHU-
ueckHe napamerpel npubopa — TOK NOTPeG/EHHS, CONPOTUBJIEHHE
LenH, Xapakrep mKa/bl, BapHalMs IOKa3aHHE H T. M. — IIPHBO-
JSITCST B COOTBETCTBHE C TeXHHUecKHMH TpefosaHHfMH. MeTon pery-
JAUPOBKH onpegessteTcss cACTeMOit npHbopa, KOHCTPYKIHEH ero usme-
PUTEJBHOTO MexaHH3Ma, 3JEeKTPHUECKOH CXeMON COeAMHeHHi, Kjaac-
COM TOYHOCTH H UyBCTBHTEJbHOCTHIO.

PeryaupoBka MarHuTo3JeKTpPHYECKHX NPUGOPOB. 3aBHUCHMOCTh
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yraa ¢ MOoBOPOTA MOABHKHOA YacTH MAarHHTO3JeKTPUUYECKOTO TpH-
Oopa B ofmeM cayuae CnpejieasieT BhipaskeHHe

BS'wl - BSwu , (9‘1)
K Kr

rie B —uunykuus B paboyeM 3a30pe MaCHHTHON e

S — aKTUBHAS NAOMIA[Lb PAMKH;

I — TOK B 0OMOTKe NOABINKHON PAMKH;

K — cymmapnas ’ecTKOCTb NpyXKHH;

U — HaNpsiKeHHe, MOABOJAUMOE K LETH PaMKH;

7 — CONPOTHBJIEHHE LIeNH PAMKH.

[Ipu perymuposke npuopa obbluno Tpebyerca ofecneunts Heol-

XONMMBbIH YTOJ @ NMOBOPOTa IOABHIKHON YACTH TIPH OMpejeseHHol
BeJHUHHEe TOKa nOTpebJIsieMoro ; ;

npubopom.  Peryauposry  ra- I'M"’":k i
~u
K

a=

KOT'O POjia Ha3biBAIOT pecyiupos-
Kol Toka norpebaenus npubopa.

Kak caepyer us dopmyasl
(9.1), HeobxomxuMas 3aBlcH-
MocTe a=f(/) win a=f(u) wmo-

Ker ObiTh ofecneyeHa COOTBeT- °
CTBYIOIIMM H3MCHeHueM (monbo-
pom) maAvKUHH B, xecrkoctu K,
4KTHBHOH ILIOUIAfM paMKd S,
a TaK¥Ke H3MeHeHHeM CONPOTHB-
Jiedusl r Uenu paMKd. Peryuau-
pOBKa 3a cueT XKECTKOCTH Ipy-
KHUHBI NPOBOAMUTCS H3MEHEHHEM
ee JiHHH. M3menenue akTHBHON
mrowagt S pamMKd BO3MOMKHO

Julllb B MeXaHH3MaX Clelanpb- | Peryaupyemsi n“ppuﬂﬁﬁfg’: 2—oGpasuonnif
HOI'o KOHCTPYKTHBHOTO oO(opM-

JICHAS!, HAMIPUMCP, HMEIOLIEro NPOMQUAHDPOBAHHEbBIE IO ONPEACICHHOMY
3aKOHY MOJIOCHbIe HAKOHEUHMKHM HJIH NDPODPHIHPOBAHHBIN HMJIHHID
H3 MSTKOro Kejesa, HajeBaeMBIH Ha BHYTPMPAMOYHBIH MAarsurt.
B takux KOHCTpYKuHAX HpH NOBOPOTE paMKH B pabouem 3asope
H3MeHseTCst ee akTHBHas [JHHa.

HauBousee pacmpocrpaneHHbie MeToabi pery/JHpoBKM MarCHHTO-
SJIEKTPHUECKHX MPHOOPOB — PETYJNUPOBKAa pa3MarHHUMBAHHCM U
NOATOHKOH CONPOTHB/CHHI H3MEPHTENBHOH e,

Perynauposka pasMarHuuuBaHHEM COCTOHT B H3Me-
HeHHH MHAYKUME B B paGoyeM 3a3ope YaCTHUHLIM pasMarHHUHBa-
HHEM MarHMTHOM CHCTeMbl HJIH C TIOMOLIBIO MarHIITHOrO InyHTta. Pe
FyJIMpOBKa pasMarHMUMBaHHeM NPHOOPOB ¢ KapKacCHOH paMKOH MO-
XeT OHTh NpoBeJleHa mo cxeme puc. 9.12.

Ho pasmarsuuMBaHus HA WKaJgy NpUOOpa HAHOCAT HAUATLHBIE
M KOHEYHBIe OTMETKH, COOTBETCTBYIOLIHE HOJHOMY VIV OTK/JIOHEHHS
Ykagatensa, Muorga paGoTy BHIIGIHSIOT ¢ TeXHOJOrHUeCKOHd (pabo-

Puc. 9.12. Cxema aas perysauposanust
roKka noTpebaeHns pasMarHHYHBAHHEM:
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uell) wikaJiof, Ha KOTOPOH 3apaHee HAaHEeCEHb! HEOOXOAUMDbIEe OTMETKH.
He pkaouast ucTounuk nuranusi 5, ykazaTelb peryjJupyeMorc Ipu-
fopa yCTaHaBJIMBAIOT KOPPEKTOPOM HA HAUYAJbHYI0  OTMETKY
wKanapl. 3aTeM KiaouoM K BK/IIOYAIOT MCTOUHMK THTAHUS U peocTa-
Tamn R 1o obpasnosoMy npubopy 2 ycTaHABIMBAIOT 3aJaHHYIO Be-
JW4HHY TOKa norpebaenus peryaupyemoro npubopa. Tak Kak HHAYK-

Puc. 9.13. [Ipuboput ¢ MarniTHLIM LIYITOM:

a mepeABIAKNOro Tnna; G NOBOPOTIOTD  THIIA]
I~ MarHUTHBIH IHYHT

uusg B paboueM 3a3ope peryaHpyeMoro npubopa Bbillie HOMUHAJb-
HOH, TO yKasareJb npubdopa NepeigeT 3a KOHEYHYIO OTMETKY LUKaJbL.
Peryasitopom asrorpanchopmaTopa I yBesHUUBAIOT TOK B LENH
KaTynck A oT HYJIS 10 HCKOTOPOro 3HAUEHHsS U 3aT€M ONSTh yMeHb-
WaloT A0 HYJs, NOC/Te 3TOr0 OTMEUaloT [OJ0XKeHHe yKa3aTesas pery-
qupyemoro npubdopa. Ecnu oH He craJ elle HA KOHEUHYIO OTMETKY
HIK&Jbl, TO CHOBA NPOBOIUTCS DasMariHuH-
BaHHE, HAa 3TOT pa3 NpH OO/blIEM 3HAYEHHH
ToKa B OOMOTKAaX pa3MarHHYHUBAIOMIUX Ka-
tyiek A. Tak npogomkaercsi 10 Tex Iop,
NoKa yKasaTeagb peryaHpyeMmoro mnpubopa
HE cTaHeT Ha KOHEUHVIO OTMETKY IIKaJbl.

M3MepuTeabHbie MeXaHH3Mbl IpPHOOPOB
BHICOKOTO KJlacca TOUHOCTH M MEXaHU3MLI
¢ OeckapKacHBIMH paMKaMH cHaGKaloT Mar-
HUTHBIMH HIYHTAMH, C TIOMOILBIO KOTOPHIX
MOXKHO DeryJHpOBaTb TOK NOTpelJeHHs Ha
+(6—10) %. Ha puc. 9.13 nokasagsl npH-
Gopbl ¢ MaTrHHTHBIMHU IIYHTAMH TI€pelBHK-
HOTO M NIOBOPOTHOrO THIIOB, a Ha puc. 9. 14—
C MarHUTHBIM LIYHTOM B BHJle BHHTA.

Puc.  9.14.  TIpubop
C MArHuTHbBIM IIYHTOM
B BHIE BUNTA: [IpubGoper, B KOTOPLIX TOK moTpebaenns

PR peryJHpyIoT ¢ IOMOILbI0 MarHUTHOTO HIVH-

Ta I, MOJIKHBI 3apaHee TPOHTH MArCHHTHOE
crapenne. OHO COCTOMT B UYACTHUHOM pa3MarHMUHBaHuH (HA 6--
15%) Hu3MepUTeTbHOrO MeXaHu3Ma IMepeMEeHHbIM TOKOM 4YacTOTOH
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5C ey ¢ amnauTynof, yoLBaome A0 nynst. I1pun marsutsHoMm crape-
HMH MArHUTHBIE IIYHTH 1OJIKHBI 3aHUMATD CpCAHCe TOMOXKEHHC, TO
AAET BO3MOMKHOCTDb IPH PETYJIUPOBKE MPHBOpaA MJIaBHO perysaupoBarh
BEJIH'HHY HBAYKLIHH B 00€ CTOPOHBI,

Ecui peryaupyemerii npubop pasMarHHUMBACTCS He Mo TOKy 1O-
Tpeb/Iet s, a 10 HANpPSKEHHIO, TO ero BKJIIOYAIOT NapasjieTbHO
06pasuoBoMy npubopy, 1o KOTOPOMY C TIOMOLUbBIO PeryJupoBOYHOro
PeocTaTa ycTAaHABJAHBAIOT HANPsKEHHe, COOTBETCTBYIONICE KOoHEU-
HOH OTMETKe INKAJbl PEryIHPYEMOro npubopa.

A
0 bad
> \&

5 ,
N\ R
- (<
"'"—/ \

Prc. 9.15. [punwmnaapuas 9JCKTPUYCCKasd  CXCMa
SJEKTPOMEXAHIIYECKOTO MaHOMETpa

Perynuposka nmogronkoi CONPOTHBJAEHHS ey
@ pubopa. [Ipu 310M yI06HO HCMOMB30OBATH MATA3HHELI CONPOTHB-
JeHHUI, BK/IIOYdEeMble BMECTO PEery/THPOBOYHbIX HJIM IIOATOHOYHBIX CO-
IpOTHUB/IEHHH H3MEPUTEbHOM CXeMbl mpuBopa. MaMcHeHmeMm Comnpo-
THBJCHHST Ha MarasiHe ycTAHABJHBAIOT HEOOGXOAMMOE OTKJIOHEHHE
perymipyemoro npubopa, nocite 4ero conpoTHBACHUs peryaupoBou-
HBIX KATYWICK, NOAMCKALIHX MOHTHPOBAHMIO B NPUGOPE, MOATOHSIOT
AC TeX Ke BEJIMYMH, KOTOpbic OblIM YCTAHOBJEUB HA MATCA3HHEe
CONpOTHBICHHA. [lpn cepuiiHom npoussoxcTBe npubopos BMecro
Mdra3sHHOB CONPOTHBJIEHHS MPUMEHSIOT CilelHajdbHble YCTAHOBKH.
Haub6omee cosepmensbivu us nux ssasores YCTAHOBKH, 00CCHCUH-
BalomMe KajubpoBaHHOe 3HAUYECHHe TOKA HIH HANpAXKEHUs] Ha peTy-
JUPYEMBIX U IPaJyHPYEMBIX TOUKAX [HKAJLL,

B Kkauectse npumepa PacCMOTPUM DEryJHPOBKY HOATOHKOH CO-
[IPOTHBJIERUA YKA3ATENS] MArHHTOIIEKTPHUECKOIO JIoTOMeTpa ¢ BHY-
TPHPAMOUHBIM MONBHIKHBIM MAaTHHTOM, 3JEKTpHUEcKas cXema KOTO-
Poro nasa na puc. 9.15 (cM. Takxke puc. 9.6). Ilpu peryauponke
IPHGOp TOACOENMHSIOT K YCTAHOBKE MO cxeMme, H3006paxeHHoi Ha
puc. 9.16. ITogkd0Yenb Marasuum CONMpPOTHBJICHUE R1, R2 BMecTO
COOTBETCTBYIOLIMX HOJATOHOUHBIX COIpPOTHBJIEHHI H3MepuTe.IbHOH
uenu npubopa.

ITepen peryauposkoir cIenyer yoeauTbCsl B MPABHJIBLHOCTH MOH-
faxa sl1ekTpuueckoll cxeMul peryaupyemoro npudopa. Haa storo
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MUHYC MCTOYHHKA NHTAHHS IOOUEPENHO NPHCOCJHHSIOT K 4eThIpeM
orsopam A, I', B, /I u cMOTpAT Ha pacloJoKeHHe CTPeJKH npubopa.
Ecann cTpedka 3aHuMaer deTblpe DasJHYHbBIX IOJOXKEHHs, CHBHHY-
Thie OTHOCHTEJNBbHO Apyr apyra Ha 90° To MoHTaX NpOBeleH IIpa-
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Puc. 9.16. Onektpuueckas cxeMa YCTAHOBKH JJIfl PETy-
JIUPOBKH H3MepHTeI:
[—-yCTANOBKA; 2—peryJupyeMblit H3MepUTElb; 3, 4—mMara3uHel

compoTuBaeiniil; 5 -IITencedbHas BWAIKa yCTaHosk#; M—3a-
JATYUK YCTaHOBKYU

puibHo. Ecaim cTpeska jBa pasa ycTaHaBJMBAercsl B OJHO H TO XKe
QOJIOKEHHE TpU MOAKIIOUEHHH MHHYCa K pasJHYHBIM BbIBOJAM, TO
¥T0 03HAYAET, YTO MepernyTaHbl Hauyalo H KOHEll OIHOH U3 PaMOK HJIH
OHa yCTAHOBJeHa HenpaBHJAbHO. [le(ekT yCTpaHAOT MNPABHIbHBIM
OOAK/JIOUeHHeM BBIBOAHLIX KOHIIOB PAaMOK HJIH I€PeCTaHOBKOH

paMKH.
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3arem HPOBEPAIOT BINSHHE LMIHHAPHYCCKOrO SKpaHA, H3TOTOB-
JIEHHOTO M3 MarHHTOMSATKOro MartepHaJa. st 370ro npu OTKIIOYCH-
HOM NHTaHHHM 3aMEYalOT IOJOXKEHHE CTpeJKH po mxage. lloTom
TOJIOXKUTEIbHBII MOJIOC NMUTAHHS MOAKIIYAIOT K nposony B, a orpH-
naTedpHbilt — K nposoay /. Ecau nmpu 3roM cTpedka OTKJICHSETCA
Ha BeJHYMHY, NIPEBHINAIOLIYIO NONycKaeMywo (Hampumep, =+3°), TO
TOBOPOTOM KpaHa II0 OTHOIEHHIO K paMKaM AoOHBAIOTCH COBMellle-
HHU$ TIOTOMKEHHUST CTPEJTKH NIPH BHIKTIOUCHHOM H BKJIIOUEHHOM TUTaHHH.
Jlasee 3KpaH 3aKpemyisioT W (DUKCHUPYIOT HHTPONAKOM. YKazaTelb
MOHTHPYIOT K YCTAHOBKE COIVIACHO CXEMe.

CTpesiky yCTaHABMIMBAIOT B HAYQJIbHOM MOJOMKEHHH IPH BLIK/IO-
4eHHOM mHTaHMH. OHa JOMKHAa HAXONUTBCA I1OCEPe/UHe MeiKIy
KpalHUMHA JleJeHHsIMM BHe IMpPE/eT0B WIKa b (KpaliHHe OTMerkH
WKaJJIbl Mo yraoMm 270° mpensapuTesbHO HaHeceHbl Ha IIKaJe).

JlanbHeRylo peryaupoBKy NPOBOASIT B TAKOM IOPSIIKC:

1. ITpn ycranoske pyuyku M B HyJeBoe H MaKCHMAJbHOC 110J0-
’KEHUs NTOCPe/ICTBOM MarasHpa CONpPOTHBJIEHHH R1 cTpesaky npubopa
pacrnosaraiorT B Dpefesax yCTAHOBJIEHHOTO NOIYCKAa HA HauaJbHOM
@ KOHEYHOM eneHusiX IKa/db. Ilocpepcrsom MarasuHa ConmpoTHB-
JeHHH R2 100uMBalOTCS MAKCHMAJ/bHO BO3MOXHOH pPaBHOMEpHOCTH
JeIeHHil 1O WIKaJje, [10c/Ie Yero ¢ [OoMOWbI0 MarasnHa R1 cTpesky
COBMeIIAIoT C KpaiHUMyU OTMETKAMM IIKaJ/bl [IPH COOTBETCTBYIOLEM
TOJIOKEHHH PYKOSATKH M.

Ilo nalineHHbIM 3HauenusiM conpotuBaenuit R1 u R2 nmoabupaior
comporusienus R1 n R2 kaTyllek, MOHTHDYeMBbIX 3aTeM B yKasa-
reje npubopa.

2. I'pagyupyior mKkany npubopa. Marasuner Rl m R2 npy s1OM
orkaioyersl. IIpH mocienosartesbHoM pacrnogoxennd pyukun M Ha
BCEX KOHTAKTAX YCTAHOBKH jeJeHHs HAHOCST Ha OCHOBAHHE IIKAJbl
npubopa.

Peryauposka aJjekTpoauHamuyeckux mnpuGopoB. 3aBHCHMOCTDH
yria o MOBOPOTA MOABUKHON YACTH 3JEKTPOAMHAMHUECKUX NPUBGO-
POB OT €r0 TeXHHUeCKHX NapaMeTpoB B ofLleM BHie BbIpakaercs
dopMy.to

a=— Mo ;o 1wy cos (1,,1,), (9.2)
K da
rge /1 M @;— TOK M YHCIO BHTKOB NOABHKHOH DaMKH;

/3 1 Wy — TOK W UMCJIO BHTKOB HENOJBHMKHON KaTYUIKH;
cos (/1, Iz) — wocunyc yraa casura ¢as mexay Tokamu Iy i [z
K — cymmapHasi KecTKOCTb TIPYXKHH HJIH pacTsaKeK

(yaenbHBIH NPOTHBOAEHCTBYIOIMH MOMEHT);
M; 2 — B3auMHast HHAYKTHBHOCTbL MEXy IIOJBHIKHOH DaM-

KOH M HENOABHXKHOH KaTyIIKOH.

OGecneuenne TpeGyemoii saBucumoctu a=[(/;, /;) B OCHOBHOM
MOXCT OblTh JACCTHTHYTO H3MEHCHHEeM JKeCTKOCTH npyxuH K, mno-
CKOJIbKY YHCJIO BUTKOB W; H Wy — BEJHUHHBI ITOCTOSIHHBLIE, a4 XapaK-
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Tep U3MEHEHHs NPOM3BONHOMN i%é—'—?— TPYAHO NOANAETCS PeTYJIH-
poske. Kosctpykuus mnpuGopa OOBITHO NpPe1ycMaTpuBACT TaKKe
peryJHpOBKY TOAGOPOM 100aBOUHBIX COUNPOTHUBJICHHA H LIYHTOB AJA
KOMIIeHCAllMH pa3fpoca BeJUUHH CONPOTHBICHHA NOABHIXHOH paMKH
1 HEMOABHXKHOH KaTyIIKH.

deppoarunaMuyeckue IpHOOPLI PeryaupyIoTCs H3MeHEeHHeM BeTH-
YMHBl BO3AYIIHBIX 3430POB MATHWHTHOH LENH, a TaKkKe H3MEeHeHHEM
aporuBogelicTBylonlero MoMenTta npyxuh. IToabopom 1006aBOYHbBIX
CONPOTHBJEHHI M IIYHTOB YCTPAHsIOT BIMsSHUC pasfpoca CONPOTHB-
JIEHH1 KaTylileK H U3MEepPHTeJbHOT0 MeXaHHu3Ma.

PeryiupoBka 9JeKTPOMATHHTHBIX NMPUGOPOB. 3aBHCHMOCTEL YIJIa
@ TI0BOPOTA MOJBHIKHOM UacTH 3JCKTPOMATHHTHOTO NMpHOOpa OT ero
TeXHHUYCCKUX 1apaMEeTpOB ONpelesaeTcsl BhpaKeHHeM

22 L
o I d (9.3)
2K da

rae L — HHAYKTHBHOCTb KATYLUKH.

®opmyaa (9.3) mokasbiBaeT, uTO HEOOXOAHMOE COOTHOLIEHHE
MeX1y YIJIOM o TOBOPOTA NMOABHKHON YacTH M TOKOM / MOXKeET ObiTh
LOCTHTHYTO 3a CUET H3MEHEHHs JKECTKOCTH IPYXHH H BO3JACHCTBHSA

. dL
HAa xapakTep M3MEHEHHsl NPOM3BOAHON — . XapaKkrep H3MEHEHHs
aa

aL .
HHIYKTHBHOCTH CHCTEMBE! [1— IIpu MoBOpOTE NOABHXXHOHU YaCTH 3aBH-
a

cuT 0T (GOpMbI KATYLIKH H NOABHKHOTO CepACUHHKa, ero MarHHTHBLIX
CBOMCTB, PACIIONOKEHHs] CePINEYHHKA OTHOCHTEIbHO KaTYIIKH.

OCHOBHBIM METOJIOM PeryJHPOBKH 3JIEKTPOMArHHTHBIX NPpHOOpPOB
SIBJAACTCS H3MEHeHHe XapaKTepa HHAYKTHBHOCTH cHCTeMbl. [last 5To#
eJIH HCIOMB3YIOT IpeAycMOTPeHHbie KOHCTpyKuHell npubopa pas-
JHUHble HIYHTHI (HasbplBaeMble TaK:Ke HeNoJABHKHBIMM CepAeuHH-
kamu) M3 (heppOMarHUTHOTO Marepuasa, nepeMelleHieM KOTOpPbIX
MOKHO H3MEHSATh HHAYKTHBHOCTb CHCTEMDbIL.

Taasa X
CBOPKA MAJICTABAPUTHDBIX 9JJEKTPOMAIIUWH

§ 10. 1. KIIACCHPUKALHSA H XAPAKTEPHUCTHKH
THHOBBIX FNEKTPOMALIHH

B asmanuonnbix npuopax W CHCTeMax YNpaB/JIecHHS IIHPOKOE
npuMeHeHHe HAXOAAT pas/HuHble MaJjorabapurHble 3JEeKTPHUECKHE
mawnasl (puc. 10.1, 10.2), xoTopbie UCOOIL3YIOT B KadyecTtbe AaT-
YPKOB, IIPHEMHHKOB, peobpasosaTenell U HMCIOJHHUTEIbHBIX Mexa-
HU3MOB.

OnuHAKOBLle G HA3HAUEHHIO 3JEKTPOMAIUHHBI MOTYT CyIecT-
BEHHO OTJIMYaThcs APYT OT Apyra no KoHcrpykuud. Tak, Hanpumep,
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FHPOMOTOPDLI HEPEMEHHOTO TOKA MOTYT ObITb IBYX NPHHLHIHAJLHC
OTIHUHDIX KOHCTPYKHUMH — 3aKPBITOfl N OTKPHITON. B 3aKpbITOf KOH-
CTpyKuHMu rupomotopa (cm. puc. 10.1,a) porop I wpaujaercs ha
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Puc. 10. 1. KoHeTpykuumn rspoMoTopos:
Q—3aKpbITasl KOHCTPYKIIHS;
I—-poTtop; 2- Kopuye; 3 -pryaxa cratopa; 4 -ochk, §--ocu:
O—OTKpBITAS KOHCTPYKIUIA;
I1—o6oy poropa; 2—¢aanel; $—mMarHHTONPOBOL, poropa; 4- BTyJaKa; 5—yaeda
cTaTopa; 6—och crartopa

UIApHKONOAIMIMIHHKAX, YCTAHOBJEHHBIX B KOpmyce 2, K KOTOPOMY
epes BTYJIKY & npukpensen cratop. Kopnyc rupomMoTopa nmecr nse
OCH § u sIBMsieTCs BHYTPeHHel paMoil KapiaHoBa nogseca. B OTKpHI-
TOH KOHCTPYKIMH rupoMoropa (cM. puc. 10.1,6) porop, o6paso-
BaHHel ofogom [, GaaHuamua 2 M KOPOTKO3aMKHYTOH OGMOTKOM
C MaruuTonpoBOAOM J, BpalldaeTcs Ha IIAPHKOMOAUIHIHUKAX, yCTa-
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10, 2. MaJioraGapuTeble 3JEKTPHUCCKHE MAaUIMHBI

Puc.
a—nByxdasuelfi HHAYKIHOITHB

6---CepBO/IBHTATENb
BC404

0,5;
8—6eCKOHTAKTHBIH CeNbCUH

AN

# aBuraTtesab

CJI,

TIOCTOSIHHOro TOKa THIa
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HOBJCHHBIX BO BTyJKaXx 4 ysaa craropa 5. CoGpambiil THPOMOTOD
€PE3 OCb 6 MOXKHO YCTAHOBHTb B KOpIyC. I'mpoMotop saxprrtoil
KOHCTPYKIHMH Tpe/lHasHAYeH, KaK [PaBHJIO, A5l OfHOrO THpPO-
npubopa,

K manoraGapatuuiv siextpomamunam TIPENBSBIAIOT BLICOKHE
TpeCOBAHMA B OTHOLIEHHH HANEXKHOCTH H TOUHOCTH. 11 rtpeboBa-
fIH5] MOKHO Da3jlesuTh Ha JBe TPYNIbl — o6LlHe H crenqu@uUHbIE,
CBA3AHHBIE ¢ (QYHKIHOHATLHBIM HasHAueHHeM AANHOLO THHA Ma.
minHbl. K ofuuM TpeGoBaHUsIM oTHOCSTCS CONPOTHBAEHHE OOMOTOK,
POTHOCTL M CONPOTHB/IEHHE W3OJIALNH, AHTHKODDPOSHOHHAS CTOM-
KOCTb, OTCYTCTBHe KOPOTKO3AMKHYTBIX BMTKOB B OOMOTKAX W T. 1.
Cremnduyeckue tpeGopanus MOTYT ObiThb pasubiMu. Tak, nanpumep,
A1 THPOMOTOPOB BaKHO 0GecCreydTb HAanGO/IblICe 3HAUCHIE W [10-
CTOAHCTBO KMHETHYECKOrO MOMEHTA, UTO NMPUBOLAHT K BBICOKHM CKO-
POCTAM BpalLeHHS POTODA U HEOOXOANMOCTH BBAEPIKMBATH C BHICO-
KOl TOYHOCTBIO pasMeph NOBEPXHOCTEH netaJseil poTopa, KOTOpbLIe
JlaKe He y4acTBYIOT B CONPSIKEHHH C NAPYTHMH jeTadsMu. K THPO-
MOTOpaM, KaK H JPYTHM CKOPOCTHHIM 3/J€KTpOMAlIiHAM, TIpeibaB-
JsieTcss TpeboBaHue GecllyMHOI, Ge3BUGpanUOHHOLl paboTel, uTo
APUBOJHT K HEOOXOAMMOCTH IMHAMHYECKH YPaBHOBEIIHBATL MX po-
TOPHI ¢ BBICOKOH TouHOCTBIO (0,001-—0,005 I cm). MHorue cesbcun-
HBlE YCTPOHCTBA IOMKHBI 06eCcHeunTh nepefayvy yrjoBbiX Tepemere-
HUll ¢ ToyHOCTBIO +0°1—0°5 H mMern MOMEHTHI TPEHHSI He GoJjee
5—10 I'-cn. dtu TpeGOBAHASA BHIBBIBAIOT HeoOXoxMMocTh noabopa
(HAPUKOTIOAMHNNHHKOE C HAHMEHDBLIMM MOMEHTOM TDEHHS, M3IOTOB-
J€HHST OOMOTKH H MAaTHUTONPOBOAOB ¢ HAaUGOJbIIe) CHMMETPHY-
HOCTBIO H T. 1. [6], [37].

PaccMorpennnie TpeGoBanua x SJEKTPOMAIIHIIAM H HX 3JEMEH-

TaM HaJ0 YuYATHIBATbL P Pa3paboTKE TeXHOJOTHUECKUX IIpOLEecCcoB
ux cOopkH.

§ 10.2. TUIIOBBIE TEXHOJIOTUYECKHE NTPOUECCHI
CBOPKH JJEKTPOMALIKH

Ilockoapky smekTpomamune pasnoro (bYHKIHOHAMBHOTO HA3HA-
HEHUs1 pabOoTAIOT B aHANOTHUHBIX YCIOBHSIX (TeMunepatypa, Budpa-
UHH, BJIAXHOCTb, Nepenan AaBJeHHs] BO3AYXd W T. A.), TO B TCXHO-
JIOTHYECKHX METONAX U CPEACTBAX PHINOJHEHHs COOPKH  OT/C/ILHBIX
SJIEMEHTOB HMEeTCS MHOIO O6IIero — OpOnUTKa 0OMOTOK BJIATOCTOM-
KHMH JIAKAMH, MOHTaX H CMasKa 0mop, c6opka MaTHHTOIPOBOIOB,
USTOTOBJIEHHC KOPNYCHBLIX Y3JI0B M3 JerkuxX CIJIABOR ¢ apMHpOBaH-
HBIMH CTaJbHBIMH BTYJKaMH /51 MOHTAMKa HIapHUKOTIOAIIMIIHHKOBHIX
omop u 1. A Crneunduka HasHAYeHHS] H TeXHHUCCKUX TpeboBaHuii
K PasHpIM BHAAM 3J€KTPOMAIIUH B GOJbILell YacTH CKA3HBaeTes HA
TEXHOTOrHYeCKOM Tponecce OKOHUATE bHORN cOODKH, a Tak&ke Ha
MeTonax u cpeacTsax KOHTPOIA 110 BBIXOLHLIM napamMeTpam.

Pacemorpum st IIpUMEpa TOCIEAOBATENBHOCTL H 0COBeHHOCTH
COOPKH rHPOMOTOPOB 3aKPHLITOH (em. puc. 10.1,a) u oTKpuITOi (CM.
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puc. 10.1,6) xoucrpykuuit, KoMnaekT geraseid u ys/noB OJHOTO TH-
pOMOTOpa OTKDPBITOH KOHCTPYKUHH, NMOAABACMbI HA YYacTOK OKOH-
yaTe/bHOR cOopkH, mokaszaH Ha puc. 10.3. Texnosoruueckuit mnpo-
pecc cGOPKH IHPOMOTOpA COCTOMT H3 CJENYIOLIMX OCHOBHBIX olepa-
unii: 1) KOMIJeKTopKa AeTascii H y3JioB; 2) yCTAaHOBKa BHYTPEHHHX
KoJTell HIapHKONOAIHIHUKOB Ha nandsl ¢aanues; 3) cOopka rmep-

Puc. 10. 3. KOMIJIEKT AeTa/Cit Il Y3108 THPOMOTOPA OTKPBITOH KOHCTPYKUHH:

[—y3ea cratopa; 2—potop; 3—duaren; 4—nNOANUNTHUKH; 5——BHHTEHI; 6—NpOKaAa/Ka 1O
NOAMMINHKUK; 7-—-NPOKJAAAKH NMOA (iaHen

Boro ¢anna ¢ 000LOM poTopa; 4) ycTaHOBKa ysja cratopa B NOA-
y3es oBoga poTopa; 5) ycraHOBKA H 3akpernvieHHe Ha oGoze poropa
BTOpOTo (pJaKma, CONpOBOXKAaeMas pEryJupoBaHHeM oOceBoil 3a-
TSKKH ONOp POTOpa 3a CueT M0AGOpa TOJIHHBL NPOKIanok; 6) aH-
HaMHUecKoe ypaBHOBeUIMBaHHe poTOpa M NpHKaTtka COOpaHHOro
rEpOMOTOPA; 7) KOHTPOJIb THPOMOTOpPA MO BBIXOAHLIM NMapameTpaM.

KoMnaexkToBKa gerajdefl U y3J0B BHe yyacTka OKOH-
uaTesqbHOA COOPKU THPOMOTODA BBINOJIHACTCH:

— IO reoMeTPHUECKMM pasMepaM AJIA oOecreueHds Tpedyemoit
TOYHOCTH conpsixKeHnsl (Janues ¢ 00040M pOTOpa M MOALIHIHHKOB,
¢ uandamu GJIaHICB H OTBEPCTHAMH BO BTYJKAaX yasja craropa;

— 10 (PUIHKO-MEXAHHUYECKHM H KOMINIEKCHO-3KCIJIyaTaHOHHbIM
xapaKTepuctikam st obecreueduss CHMMETPHYHOCTH THPOMOTOpA
OTHOCHTEJBHO JonepeyHofl ocH (110 PaBHOXKECTKOCTH (JlaHNEeB U NOA-
WHMHAKOB, [0 HAHMEHDBIIHM H OfMHAKOBBIM 3HAUEHHsIM BHOpanuil
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HOAWUNNIKOB, 10 HAMMEHDBLICH Pa3HULC KOHTAKTHOIO yraa Imopuii-
HHKOB 1 7. 1.). Onepanun no KOMmm/IeKTOBKe netasieli M HX cOopke
CONPOBOALAIOTCS NPOMBIBKO, IPOTHPKOH MX KOHjeHCaTOPHOI Oy-
Marod u Msrkoil CTHpaHHOH GS3bIO, YAAJICHHEM MeXaHHUeCKHX IpH-
Mecell, BOpCUHOK H T, 1.

M5 yMeHbLICHUS CMelleHns LUEHTPA TSHKCCTH THPOMOTOpA BAO/L
OCH (Y4TO OUYCHb BaXkHO pJs1 o6ecmeyeHus TpeOyeMoH TOUYHOCTH MHO-
PHX THPOCKOMUUECKHX NMPHOOPOB) GOJILUIOC 3HAYCHHE HMeeT KOM-
II/ICKTOBKA LIaPHKONOAUIMITHIKOB O OCeROL PaBHOXKECTKOCTH, KOTO-
past onpeaeIsicTess n3aMepenneM OCeBoH nepopmaniu mog omnpene-
JACHHOH Harpyskofi. PaBHOMKecTKOCTb NOQUIUTTHHKOB MOXKET 6bITh
obecrmedcKa M NpH HX KOMIIEKTOBKE 10 HAHMEHbIICH PasHHIC KOH-
TAKTHOTO yria. M3secTHo, yTo ocenasn nedopManys noAIIHIHIK noj
AedcTBHeM yemsns Q oupenessieTcss BupaxKeHuem ™

K O
sini l dy
rae [ — oceBoil nporus BHYTPEHHEro KoJbla OTHOCHTeAbLHO

HapyXHOro (nog narpyskoit Q B &) B A

K=0,00175 — kospduument, XapaKTePU3YIOWNA KOHCTPYKTHB-

Hble OCODEHHOCTH NMOMIMIEHKOB THna C207083 n
CI1006096E;
B — KOHTaKTHBIN YroJs MmWapuKOmoAmUIHIKA.

Ha puc. 10.4 npusenens rpadukn saBHcHMOCTH [=f(B) npu
Harpyskax Q=1; 2 u 3 k[ aa mojmIMNHHKA C1006096E, npume-
HAEMOTO B rupoMotpax Tuna I M-4.

B coGpanHom ripomoTope mopmmmmEHKH HMeloT IpeABapHUTEND-
HYIO ‘0Cepylo 3aTsKKy ¢ ycuiueM, Hanpumep, Q=2 xI. Ilpu stowm,
€CIM y  ABYX IIapUKONOAUIAIHHKOB DAa3HbIE KOHTAKTHbIE yrJIbI
B=12° u B,=20° To ux ocesbie nporuGol TakXKe pasHble — f; =
=001 mm u f,=0,006 unm. 3a Kakoe-To BpeMsi paboThl H3-3a H3-
HOCa MOMUIMIHUKOB ¥ YaCTHYHOTO Nepexoia YOPYTHX gedopMaliuf
}aHnes B nacTuYecKHe oceBas 3aTsKKa MOAUIUITHHKOB yMEHb-
ured, Hanpumep 1o Q = 1,0 k. B s1om cayuae YMeHbIIaTest M oce-
Bble TPOTHOBl MOANIMIHMKOB H COCTABAT COOTBETCTBEHHO [i-

=0,006 mn u [9=0,004 sn. Uentp 1s13ectn potopa mepemectntes
OTHOCHTEJIbHO y3/1a CTAaTOPa BAOJb OCH B CTOPOHY MEHEe JKEeCTKOro
MOAWIHIHIKA HA BeJHIHHY

P=I 1= D= (fa= £ = 0,002 s,

Takoe cmeuwenue nenrpa tamectn potopa rupomMoTopa BLOMB OCH

OTHOCHUTEJIBbHO cTaTopa BLI3bIBAaeT MOMEHT CTaTHYECKOH HeypaBHO-

BEUIEHHOCTH T'HPOy3Jia OTHOCHTENBHO OCH IMojBeca
AMe=G6=500-0,002=1,0 /" s =0,1 Icm,

rne G=500 e — Bec poropa.

*A MMaanwmr peH, Mapukopuie i POMIKOBDIE HOAWNITHHKH, Mawrus, 1949,
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1151 MHOTHX COBDEMEHHBIX T'MPOCKOTHYECKHX npubopos Takas
BeJUUMHA MOMEHTa CTATHUECKON HeypaBHOBEUICHHOCTH THPOYy3Ja
BI3LIBAET HEJONYCTHMYIO MOrpeuHocTd (YXOf, npeid).

M3 pacCMOTPEHHOTO NpHMepa BHAHO TaKXe, UTO KOMIJIEKTOBKA
(18 PUKONOJILIHITHHKOB [0 HauMeHbllleH pasHulle KOHTAKTHOTO yIid
o6ecneunpaer OOMbMYI0 TOYHOCTb 11O  HX  PaBHOXKECTKOCTIL.
HMeloTcsl TeXHMUeCKHE CpencTBa [/ HajeKHOH KOMIJIEKTOBKH
MOAMIMIHHKOB C pa3HHIed KOHTAKTHOrO yria B 0,1°. Ilyctb moaunii-
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Puc. 10.4. Tpaduk 3aBUCHMOCTH OCeBOro mporufa LIapHKOIOX-
IIUNHYEKA OT €ro KOHTAaKTHOTO yTJa

HUKH OblJIM CKOMIIEKTOBaHbL C pa3HUied KOHTAKTHOro Yyrjia
B Ap=0,5°. DTO COOTBETCTBYET HX KOMILIEKTOBKE IO HapMeHbILICH
pasHuie 0CeBofl ge(opMalin Moj HarpysKof Q=2 kI B Af=0,2 mx
npu f~12°u B Af=0,1 mux npu pa=20°. YKasanHas pasHuua ocesbix
nedhopMalnil NOAIIMIHUKOB HaXOgUTCsA B npepesax norpeniHocTe
CYILeCTBYIOIMX NPOH3BOACTBEHHLIX CPEICTB JIMHENHBIX HU3MepeHHil.
Kpowme TOro, KOMIJIEXTOBKA IAPHKONOALIANHUKOB 110 HauMCHbIIeR
pasHHIle KOHTaKTHOTO yria ofecnmeuuBaer HX CHMMETPHYHOCTL He
TOJILKO 110 KeCTKOCTH, HO M 1O CKODOCTH cemaparopa, Mo MOMEHTY
TpeHusl, O KOHTAKTHbIM HanpsiKeHHSAM B MaTepHajax LIapHKOB W
Heropblx LOPOKeK KOsl NMOAUIHIHHKOB.

YcTaHOBKAa BHYTDEHHHX KOJell WapHKOMDOLUHAN-
HuKoB Ha mands (GpaaHlLeB NPOM3BOAHTCS C HATArOM HA
clenpadbHbLIX MaJgorafapHTHEIX npeccaXx. JTH NPeCcchl MOTyT HMETh
IMHAMOMETpDI, H3MepsIollfe yCH/IHe 3anpeccOBKH KoJbna, "To IO-
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3BOJISCT AONOJMIHHTE/IbHO NPOBEPUTb NPABHIBHOCTH MPOH3IBCAEHHO
KOMIICKTOBKH fieTaJefl 10 pasmepam.

C6opkxa mepsoro Gparannma ¢ o6og0M poropa Ccro-
AUTCA K YCTAHOBKE B BBITOYKY POTOPa 2—3 NMPOKJIAA0K (IPH COB-
MEILEHUH X OTBCPCTHH TNOA BHHTHl C De3bGOBBIMII OTBEPCTHIMH
obona poropa), K ycraHoske (uiaHia u NMPUKDPEIVIEHHIO €70 K 0004y
poTOpa LIeCTbIO BHHTAMHU. HUToObI He OBIO mepekoca (uanna OTHO-
cuTesibHO 060fa pOTOpa, BUHTHI HA10 3aBHHUMBATD C MOCTOSHHDBIM
KPYTAIUMM MOMEHTOM (HalpHUMep, OTBEPTKCI C TAPHPOBAUHBIM MO-
MEHTOM) B ONTHMA&/JbHOH NOCAEIOBATENLHOCTH (HaliphMep, |—3—
9---2—4-—6). JIast npenoTBpamenus CaMOOTBHHUMBAMISI BHHTHI
kouTpaT makom AK-20, Kotoperii naHocsaT Ha pesb0y WM rOOBKY
BHHTA 10 3aBUHYHBAHNS.

Yecradoska ysaa cTatopa B moaysea ofoxa
pPOToOpa mpousBOAMTCS NOC/E TOTO, KAK Ha BHyTPeHHee KOJIblLO 1a-
PHKONOAMIMKIIHKKA, 3apeccoBalHoro Ha nandy nepsoro ¢g.asna, Ha-
AeT cenapaTop; B rHe3ja cemapartopa NoJIoKeHo TpedyeMoe Kognye-
CTBO CMa3KH H yCTAHOBJIEHBI IAPHKH, @ B OTBEPCTHE BTYJIKH CTaTtopa
CO CTODOHBI OCH C BLIBOAHBIMH NPOBOJAAMH OT OOMOTKM CTatopa Iio-
JIOKEHBI TIPONMUTAHHAN CMa3Koil OymMaxKkHas TMpoKTanka, IBC MeTal-
AMYeCKHe TPOK/IAAKH U HapyXHOoe Koabllo noawunuuka. [Ipu ycra-
HOBKE CTATOPa €ero ocb C BHIBOAHLIMH KOHLAMH OOMOTKH IPOXOZMT
uepes orBepctHe B nande (aanua, a 6eropasg JOPOKKA HapYHKHOTO
KoJIblla OXBAThiBAeT BCE ILIApPHKH B OTBEPCTHSAX cemaparopa NO-
IIHITHUKA.

Ycrasonka u 3akpendeHHe BTOopOro ¢GJaanua
Ha obozne poTopa C Y3JIOM CTaropa NMPOU3BONUTCS Tocde TOro, Kak
B OTBEpPCTHE BTOPOH BTYJAKH CTAaTOPa YCTAHOBJAEHBI NPONUTAHHAS
cmaskofl OyMaxkHas wlafiba, ABe meTa /IMuecKHe WAlGbl (0gHA M3
KOTOPBIX MOXKeT ObIThb IPYKHHHOH) M Hapy»KHOe KOJIbIIO [OAIIHI-
HHUKa; Ha BHyTpeHHee KOJ/biO MOALIMNEMKA, HanpecCOBAaHHOro Ha
uangy BToporo (hJ1amia, Hager cenapaTtop, a B ero raes3fa yaosKeno
TpebyeMoe KOJMYECTBO CMa3KH U MOCTABJEHH mapuku. Mexiy Top-
namMu uamma M obofa poTopa YCTAHABIHBAOT NPOKJagKu. ToJ-
IHHA THX NpPOKJAaJOK A0JKHa ObITb TAKOH, YTOOH NOJYUHTbH Tpe-
OyMoe ycH/JIHE 0CeBOH 3aTSXKKH LIapHUKONOJIIMIHHKOBBIX OMNOp pO-
topa. IlockoabKy 10T BOmpoc WMeer GoJbloe 3HauyeHHe /ST Kate-
CTBa M pecypca paboThl THPOMOTOPOB H MHOTHX APVTHX CKOPOCTHBIX
5JIeKTPHYECKHX MalllHH, OCTAHOBHMCH Ha HeM NoApoOHee.

Ocepasi 3aTsKKa Omop poropa NPOU3BOANTCS AJA NOBbILIEHHS
0CeBOH KecTKOCTH THPOMOTOpa M ofecrmeunBaercs ynpyro# jaedop-
Manueit ero geradeft ((puaxnes u mwapukomogumnnankos). Cymmap-
Hasl BeJH4YMHa 3THX gedopMaiiil onpeneasercs HATAIOM B pasMep-
Ho#l nenwm rupomoropa (puc. 10.5):

—t=5—A.

Ha puc. 10.6 nokaszaHel ynpyrue xapakTepucTHKH (hJaaHIieB
{kpuBbie /) M mapuKonommHnHUKOB (Kpusbie 2). JKecTkoctb Quran-
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ues 8 1,6—2 pasa GoJablle, ueM y WApHKONOAUINIIHAKOB. ¥YTpyras
xapakTepucTuka ¢aHmes — JuHefHa, Yy IHAPHKONOAMHIHHKOB —
HCJIMHeHa.

Xapakrep MOBbIIICHHS OCCBOH KECTKOCTH PHPOMOTOpPA H3-3a Ha-
tsira MAM cymMmapHoii medopMaluu ¢ ero AeTasci MOXKHO paccmoT-
petb rpado-aHanutndecku. Ha puc. 10.7 cBepXy moKkaszaH ripomMoTop
[0 YCTaHOBKH M 3aKpeNJIeH)si BHHTaMM npaporo ¢aanna. Cuusy no-

KasaHbl XapAKTEPUCTHKM mnpaBoro (GJaHua [yy, NPaBOTO MOALIII-
PN 7l =1
T ;[}l' * e W .nll[“lln.
J*(‘ im
‘ &0 : = j/\,_r‘
®) e ) - 5
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Puc. 10.5. K onpenpcacuuio natsara B pasMcpHOf LCMH BAOJb OCH THPO-
MOTOPA

HHKA [pn M HX CyMMapHas XapaKTepHCTHKA fy, IIPH IIOCAe10BATE/Ib-
roit padoTe, a TAK)Ke aHAJIOTHUMble XaPaKTePHCTHKH [, fwar H [ua
151 Jesoro ¢guaHna 4 nogiunuuka. ITockoJbKy ycnaus Ha cTatop
0T ynpyro neopMHPOBaHHEIX NIpaBbiX H JEBbIX JeTajell THPOMOTOpa
IIMEIOT MPOTHBONOJIOKHbIE HANpPaBJEHHA, TO 32 NOJOXKHTEIbHOC Ha-
MpaB/JeHHE YCHJIMs TPHHSTO HanpapleHHe cnpasa HaJdeBo. Xapak-
TepUCTHKH NPaBbIX Aerasiell YMbILIJIEHHO NPHHSATHL HauOoOJee JKeCT-
KHMHU, JIeBBIX — HaHMeHee KeCTKHMU.

I'pado-anamizrnueckoe onpeneseHne OCEBOH XKECTKOCTH THPO-
MOTOpa NPH Pa3HBIX CyMMapHbIX Acopmanmsax nerasdefl mokasaHo
wa puc. 10. 8.

B nepBoM cayuae (@) nOALWIMIHUKH HE UMEIOT OCEBOH 3aTAMKKH,
a sarem satauyTnl yemanem Q=09; 3,5 w 6,6 xI'. 'pado-anamn-
THUECKOe OllpefesneHie CYMMapHOA XapaKTepHCTHKH THPOMOTOpA
fsem TO H3BECTHLIM XapaKTePHCTHKAM [y, H [yn €ro JeBbIX H NPaBbiX
peTadseli noxasano na puc. 10.8,¢. Touxu /, 2, § v 4 XapakTepHCTHKH
Suey modyualorTes kak ajdreGpanueckas cyMMa ODAHHAT XapaKTepH-
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Pue. 10.8. Tpado-ananuTHyeckoe oOnpeAcacHHE MNOBBLILICHHS
0CeBolt KECTKOCTH TFHPOMOTOPA 32 CYET NpeABapHTeabloi 3a-
TAXKKU CTO OTOP:

a—{=0; 6—t=0,015 mm; 6—{=0,03 mm; e—t=0,05 mun
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CTHK 32 M [y 1IPH OAHHAKOBBIX KOOPAMHATAX 110 OCH abcuuce, Beu-
YMHA OCCBOI 3aTsKKA onop (Q NpH pasHbix HaTArax onpemensiercs
no Touxe, rae no fi umeeM P = 0. MHTepecHo oTMeTHTD, 4TO KOOD-
AnHATA Anr <HEHTPAJBHOTO» MOJONKEHIIS pPOTOpa OTHOCHTEJNLHO CTa-
TOpa BAOJMb OCH NPH PA3HBIX XapaKTepHCTHKAX [z M [y, OTHOCH-
TeJILI0 KOOPAHHATHE NpH =0 cMenaeTcs TeM CHUabHee, yeM GOJbLIE
OTJAWIHE XaPaKTePHCTHK [z, H [z, U uem Oojblle Hatar 7. DTo
06CTOATENBCTBO MOXKET ObiTh MCNONL3OBAHO NS HA3HAUeHHsT 0GO-
CHOBAHHBIX TpeGOBAHUI HAa pPABHOXKECTKOCTb JEBOIO WU npasoro
WAaPHKOMOAUITHUKOB H (JIaHLCEB, UCXOAS M3 YCJOBHS COXpaHEHMUs
CTaGHILHOrO MOJIOKEHHsI LEeHTPa TSKECTH THPOMOTOpa 3a BpeMs
ero pabotel. [lefictBUTesIbHO, ecan, manpuMep, THPOMOTOpP OLII Co-
fpad ¢ natarom {=0,05 ux ¥ HMEJ KOODIMHATY «HEHATpaJsIbHOTOY
romoxenns A=0,003 sn, To nocse HEKOTOPOTO BPeMeHH PaboThl 3a
CHET YACTHYHOIO M3HOCA MOALINIHUKOB M peJaKCalliH BHYTPEHHUX
RATPSIKEHIIH B MaTCPHa/ie THPOMOTOPA M (JIaHUEB YNDPYrHi HATAT
MOXeT OuiTh yMenbler A0 £=0,030 um uau £=0,0015 un c KOOpAH-
HaTaMu «HeliTpanbHOro» nosoxenus A=0,0025 unm unu A=0,002 un.
Ecan npubop 6ba1 cobpan u OTPEryJaHpOBaH C THPOMOTOPOM, Y Ko-
Toporo {=0,05 mm u A=0,003 mm, To uepes HeXQTODPOE BpeMd HpH
yMeHbuwieniin natara 0 £=0,03 mun wau £=0,0015 mm nosyuutces
H3MCHEHHE KOODAHHATH HEATPAILHOTO OM0XKeHHsT Ha 8A =0,0005 su
Hat 0A=0.001 my. M3 paccmotpenns cymmaphbix XapaKkTePHCTHK
KCCTKOCTH fyry st TPEX cayuaes npu £=0,015 aum; 0.030 mum u
0,050 mm, 1. e. Korna WIAPHKOMOAUHIIHHKE HMEIOT COOTBETCTBEHHO
ocesyro 3aTskky Q=0,9; 3,5 u 6,6 xI" (puc. 10.8,6,8, 2), Bunno,
uro nop neficToHeM ycuaus Q=2,5 kI' poTop OTHOCHTENBHO craropa
Oyner umeTb oceBoit ynpyruil «1ohT» COOTBETCTBEHHO B 5: 3,5 H
3 MK, T. €. TPH H3MEHCHHI BEJHUYMHLI YCHAHA OCeBOH 3aTsivKKH
B ~73 pasa ynpyruit ocesoli «1o(t> MeHsieTcs Mmenee uem B 1,65
pasa. Taxkum o0pasom, npuMeHseMast UHOTNA MPOBepKa OCepol 3a-
TAKKH ONOD pOTOpa uYepe3 U3MepeHHe YNPYroro oceBoro Jmodra po-
TOpPa OTHOCHTE/NbHO CTAaTOPa He MO3BOJSIeT KaueCTBEHHO peryJupo-
BaTh OCEBYIO 3aTAXKKY OIOP.

Boaee crafuspnoe 3maucHHe YCHIMS OCeBOH 3aTsKKi noJaty-
uaeTcs npu c6opKe Ha CNeIMATbHBIX HPHCIOCOBTEHIINX (puc. 10.9).
T'upomotop 2, mepsbifi HIKHUE (uanern KOTOPOTO 3aKPEIVIEH OKOH-
4aTeJbHO, a BUHTBI BEPXHEro (JlaHua NOCTaBJIeHbl, HO HE 3aTSIHYTH,
YCTAaHABAUBAIOT U 3aKPEIJIAIOT MO 00CAYy pPOTOPa B ILAHTOBOM 3a-
xuMe 3. CHU3Y K OCH CTaTOpa, Ha KOTOPYIO HABMHYEHA H 3aKOHTpeHa
TEXHONOTHYECKas BTYJKA, HOABOAAT M3MEDHTENbHYIO HOXKKY ONTH-
katopa 4. Bec rpysa / paBeH Tpe6yeMOMY YCHJIHIO OCEBOI 3aTAKKH
onop poropa. Ton neficterem rpysa / uepes ocb cratopa HHMKHHI
branen u MORWNMNHHK MPOTHYTCH BHH3 HA HEKOTOPYIO BeJHUHHY [.
Crpesky onTHKAaTOPA YCTaHABJAMBAIOT HA HyJb, [IpH 5ToM 1171 CHs-
TUST TPEHHA B NOABIDKHBIX 9JeMeHTax NPHCNOCOGJIeHH KHOMKOH
BKJIIOUAIOT pese, coobuiatollee BCeMy NPHCTOCOOMeHHIO MerKyio Bub-
pawuio 3aTeMm naB/eHue Ipy3a | ¢ ocu cTaropa cHUMalor, u rpys [/
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OTBOIHTCS B CTOPOHY MOBOPOTOM BOKDYI' CTOHKH 6 BTYJKH KDOH-
witeliga 7, B KOTOPOM Cle/aHbl HanmpapJ/sfiOlHE I'pysa 1. Tlpu 21oM
yipyrue AepopMalMH HHXKHEro ¢aHla M UIAPUKONOAIIHNEHKA
cupMmatorcs. Ilocae 3TOro 3aBHHUMBAIOT BHHTHI BepxHerc (iaHua
rupomoropa. Ec/iu nox sepxsauil (/1aHern MOJOXKEH MaKeT HPOKJIaoK,
oBecneunBaroulnd TpebyemMyio 0CeByI0 3aTsSXKKy OHNOp poTopa, TO
cTpeika npubopa 4 noaKHa
BepHYTHCH Ha HyJb. Ecau crped-
Ka He pofifeT A0 HyJs, 3HAYHT
ocepast 3aTsXKa olop MeHblIe,
yem Bec rpysa I u cienyer
YMEHbIIHTb TOJUIHMHY TPOKIAN0K
nmox BepxHuM ¢uanuem. Eciau
crpeika mnpubopa 4 muepeHner
HyJdeBoe MOJOKEHHE, TO IOJY-
yuTcs GoJblIast CHIa OCeBOH 3a-
TSKKH, ueM Tpebyercsa, H cCJe-
AYeT YBeJMUHUThL TOJIIHHY Ma-
KeTa TPOKJIaJOK TMON BEPXHHM
haaHIEM.

IunamuueckKoe Yypas-
HOBEmWHBaHUE poTOopa H
npukKaTrkKa THUpPpOMOTOpaA.
JInHaMuueckoe ypPaBHOBEIUNBA-
HHUC BLIIOJIHAETCS Ha CIelNHaJsb-
HbIX MamuHax. Yacro Ty ofe-
pan{io BBINOJNHAKT B JBa NpH-
eMa — CHavaJjga  ypaBHOBELIH-
BAlOT pOTOP NpPH MeHbLIEH CKO-
pocTH BpalleHuss  (HampuMep,
Puc. 10.9. TpucnocoGaenne aas pery-  HPH n~3000 o6/nun), satem
JAPOBAHMST yCHAHS OCeBOH 3atTsixkiu  IPH paGouyell CKODOCTH (n=

omop PoOTOpa THPOMOTOPA: =92000 o6/mun). JBOfHOE
;*rpys: 2—rupoMorop; J—mauroseill saxuM; ypaBHOBEUIMBaHHE IMPHXOAUTCH
—onTuKaTop, S—KHOmKa; 6—cToliKa; 77—
KpoumTe#n BBOLMTb M5 TOro, 4YtoBBl IPH
ycTpaHeHHH O6oJbLIOA 0CTaTou-
HOfl HeypaBHOBeIleHHOCTH poTopa Ha paGouell CKOPOCTH BpalleHHs
He [OBpPENWTh MOAUIANHMKH, YTO OCOGEHHO BaXHO /sl KpyHHoraba-
puTHBIX poropoB. Ilociae nMHAMHYECKOTG ypaBHOBELIHBAHUA pOTOpA
TUPOMOTOP YCTAHAB/IMBAIOT HA TEXHOJOTHYECKYIO NPHUKATKY B TeUe-
tne 5—10 wac. B 3aBUCHMOCTH OT KOHKDETHOH KOHCTPYKIHMH THpPO-
MOTOpa MPUKATKY €0 MOXKHO IPOBOAMTb KaK MPH HOPMAJbHOH, TaK
W NpH IVIIOCOBBIX MM MHHYCOBBIX TeMIIepaTypax Ha HEmOABHXKHOM
OCHOBAHHMM; NPH HOPMAJbHOA TeMilepaType Ha yNapHbIX H BHODO-
cTeHZax € 3aJaHHOH Ieperpyskofl, a Takke KOMOHHHUPYS 3TH BHIbI
npukaTku. IIpu sToM mponcxonant mpupaGoTka HOBEPXHOCTEH Kaue-
HUS 11 pHKOMOMIIANHAKOB. 3a CUeT H3HOCA MOBEPXHOCTEHl KaueHUs
YMEeHDLIIAGTCS OCeBasi 3aTsKKa onop poropa. [lis HauGosee OTBeT-
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CTBEHHBIX C/yuaeB nocle MPHKATKA THPOMOTOp mepebupaioT C mpo-
MBIBKO JeTasefl U omop, BHOBb CMAa3bIBAIOT HX H PeryJaHpyioT oce-
BYIO 3aATSKKY. DTO Pe3KO yBelHUHBAET TPYA0EMKOCTb COOPKH.

—
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|
Puc. 10.10. ¥YcraHoBKa [AAs1 NPUKATKH CKODOCTHBIX

WAPUKOMOAIIHTIHHKOB!

I—san; 2, 3-—3y6uaThle KoJeca; 4—Koxyx; J—pabouuit
WNHHEAENAB; 6—ONpaBKa; 7—IOAMHOHUK, S—IUeHTDp; $—Tpys;
10—duxkcarop; IIl—peluar

s ycrpaneHUs yKa3aHHBIX HELOCTATKOB CJELYeT OCHOBHYIO
NpUKaTKy CKOPOCTHBIX [11apHKONOAUIMIHIKOB B TeueHHe 4—6 uac
POBOAUTL 10 COOPKH TMPOMOTODOB (MJIHM ADYTHX 3JeKTpoJBHraTe-
Jiefl) Ha crenuasbHBIX YCTaHOBKaX, OOecrneyuBaiolux TpebyeMylo
OCEBYIO Harpy3Ky Ha ONOpHl. ¥CTaHOBKH AJS NPHUKATKH MiapHUKONOA-
IIHITHUKOB TPOEKTHPYIOT MHOromMecTHbiMH. KOHCTpyKTHBHAs# CXeMa
ojpHOl paboueil MO3UIMH TaKoH yCTaHOBKH Mokasaha Ha puc. 10.10.
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Ha uenrTpasbHOM Bany | sakpemjeHo Bedyuiee 3y6uaToe Koseco 2,
HAXONsIIEeCs] B 3aleNJEHHH ¢ BEAOMbIMU 3yOUaTHIMH KOJIeCaMu 3,
3aKpemVIeHHbIMH Ha pafounx mmuupessx 5. llapukonoamHnHuK 7
yCcTaHAB/IMBAIOT Ha paloudii LIIKMHAEDb 4Yepe3 CMEHHYIO OHNpaBKy 0,
MMEIOLLYIO CTYIEHUaTOe OTBEPCTHE AJsl yCTAHOBKU HECKOILKUX THIIO-
pasMepOB LIapHKONOAMMIHKKOB., OceBasi Harpyska Ha I[MapHKO-
MOAIIMIIHAK [pY NPUKATKE COOOLIAETCSI uYepe3 HeBpallaioluncs
neHTp § u pouar /1 or rpysa 9. Gukcarop 10 nosBojisier yCTaHOBUTD
rpys ¢ Ha pasHbIX ydacTKax peluara /I, uTo mosBoJsieT peryJupo-
BATH OCEBYIO HArpysKy Ha mapukomoamunuuk ot 0,2 mo 2,5 kI
ITocsre ycTaHOBKM IAPUKOIOAIIKIHEKOB B 'He31a ONpaBoK pabouylo
30HY YCTaHOBKM OIPayKAalOT KOJLIEBLIM KOXKYXOM 4 U3 OpraHude-
CKOT'O CTEKJa, KOTOPBIF NpU YCTAHOBKEe MOANIMIHUKOB B ONpPaBKH
CABUTACTCSI BHUS.

KoHTposb THPOMOTODPOB NO BHXOAHBM Imapa-
MeTpaM TNpoBOomsiT Hpu Hopmazbhoi (--20°C), nmoBbEHHOM
(+50=--60°C) n munycosoir (—60°C) remmepaTypax Ha clie-
LMa/IbHLIX YCTAHOBKaxX. B TeXHMUECKHX YCJOBUAX Ha THPOMOTOD Ha
BCE IIPOBEPSIEMBIE TAPAMETPHI AAI0TCS LOIyCTHMbIE 3HaueHns. Kpome
NPOBEPKH MPOUYHOCTH M COTPOTHUBJCHHUSI MB0JSILMM, a TakXe CONpo-
THBJEHHS OOMOTOK CTaTopa, y THPOMOTOPOB HPOBEPSIIOT TOK Tpora-
HHSI, TOK B YCTAHOBHUBILEMCSI DEXXUMe, BPEMsi pasroHa, CKOpOCTb Bpa-
WEHHS, BpeMsT BeiOera poTopa 0 IOJHOro OCTaHOBA IOC/E BBIKJIIO-
YeHMs MUTAHUsI OOMOTKM CTaropa M ypoBeHb BHOpauuil padoraio-
[LEEI0 THPOMOTOpA.

Kak oTmeuasoch BLILE, OAHMM M3 [lOKasaTeJed KayecTBa TIHpPO-
MOTOPOB SIBJSIETCSI CTAOUJIbHOE IOJOXKEHHE erc LEeHTpa TAXKEeCTH
BO BpeMsi paGoTLl, UTO ONpEAe]sieT cTaOU/IbHOCTb BO BpPEMEHH TOY-
HOCTH THPOCKOIHMYECKOTo NpHOOpa ¢ AaHHBIM MHPOMOTOPOM.

BLito NOKasaHo, UTO CMEIIEHHE LEHTPa TSIKECTH MOMKeT OBITh
BBI3BAHO HEPABHOXKECTKOCTbIO ero omop H (aanues. Ha cmemenue
EHTPa TSKECTH MOTYT CKa3blBaTbCsl M APYrHe (paKTopbl — HEPaBHO-
MEpHLIH pasorpes AeraJjeidl rupomMoTopa OT BLIACISIEMOTO 00OMOTKOH
cTaTopa Temia, HEOJHHAKOBas JKECTKOCTb CKJICEHHBIX M3 BBLICEUEK
[aKeToB MarHUTONPOBOAA CTAaTOpa M POTOpA, HEOAMHAKOoBas MNJOT-
HOCTb HAMOTKH M IIPONUTKH JI€BOH M mpasoil noGopblx yacTelr oGmo-
TOK craTopa u T. A

[TostromMy y TMPOMOTOPOB, NpEeJHAa3HAUEHHBIX AJs1 HauGosee TOU-
HLIX THPOCKONMYECKHX HPUGOPOB, NMPOBEPSIOT CTAOM/IBHOCTB €ro
LeHTpa TSKECTH 32 HEkKoTopoe Bpems paborel. HemocpepcrsenHo
M3MEDUTh KOJEGaHHe IIONOKEHUS LEeHTPa TsKECTH THPOMOTOpa
‘BAOJIL IVIABHON OCH MHEpIUH (OCH BpaIEHHsS POTOpPa) HEBO3MOKHO,
[O5TOMY NPHMEHSIOT KOCBEHHble MeTOoAB KOHTpoas. OnuH M3 Mero-
IOB OCHOBAH Ha IPUMEHEHHH TEXHOJOTHYECKOH 3TAJIOHHOH OHOOC-
HOHl TMPOCTAGHIM3HPOBAaHHOH M1aT(OPMbI, Ha KOTODPO# YCTaHOBJIEH
McrBITy €MblE rupomotop. IIpuHnnm feficTBust TAKOW YCTaHOBKH alia-
JIOTHYeH NPUHIMOY AeficTBUs MOBOPOTHBIX YCTaHOBOK AJIsi MCIIBITA-
HHS MOIIaBKOBBIX rHpockonos [30].
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¥Yxon m1athopMbl U3-3a €e HHCTPYMEHTAJLHLIX TOrpeurHocTef:
He po/keH npesbimath 10—20% BesuuuHbl ero yxona us-3a Hpak-
THUECKH BO3MOMKHOIO CMELIEHHUS] IEHTPa TSIKECTH HCIIBITYEMOTO THPO-
MOTOpa. JTo TpeOGoBaHME NpPeNONpeesieT HeoGXOMUMYI0 TOYHOCTD
H3TOTOBJIEHHUs] YCTAHOBOK M YCJIOBMSI UX 3KCIIIyaTallHH.

CxopocTh BpaleHust poTopa NPOBEpSIoT Ha CTPOGOTAXOMETPHUE-
CKHX ycTaHnoBKaX. Bpamjaiowmmuiics porop ocsemaercs: GeabHepIHOL-
HOH HEOHOBO! J1aMIOUKOH, NMUTaeMO# OT 3BYKOBOrO reHepaTopd.
Hactory nmuTanus TOKa M3MEHSIOT TaKHM OGPa30M, YTOGHBI MOJyUHTH
¢ ¢exT ocranosa poropa. [To uactoTe TOKa NPU FOCTHHKEHHUY FTOTO
sh¢ekra ocTaHOBa POTOpPa CYAST O CKOPOCTH €ro BpalleHud,

IIpu pasrone poropa TOK B OGMOTKE CTATOPA HOCTENEHHO yYMeHb-
WaAeTCst OT HEKOTOPOro 3HAUEHUsI TOKA TPOraHusi A0 padouero Toxa.
CekyngomepoM u3mepsiioT Bpemsi pasrona. OAHAKo TaKkHe MeTOnbl
KOHTPOJIs1 BBIXOAHBIX apaMETPOB TMPOMOTOPOB MMEIOT HEGOJIBIIYIO
TOYHOCTL M HA PE3yJ/bTaThbl IPOBEPKH CKa3LIBAIOTCS CYOLEKTUBHLIE
nanHbie paGouero. [TosTomy B mociepHee BpeMsi MHOTHE IIpeRIpHs-
THs1 CTaJH NPUMEHATL NMOJYaBTOMAaTHYECKUE YCTAHOBKH M KOM-
(JIEKCHOH NPOBEPKH TMPOMOTOPOB (M APYTHX BH/IOB 3JE€KTPHUECKHX
MalIHH) 10 BHIXOAHBLIM NapamerpaM. B 3Tux ycraHoBKax, Kak mpa-
BHJIO, TpegycMaTpuBaeTca uMMPOBas HHIEKCAUUS H 3allHCh Pe3yJib-
T4TOB NPOBEPKHU. ‘

Brixonnnie napamerpsl npu t=—60°C u ¢=50—60°C mnpose-
psifoT uepes 1,5—2 4ac nocse ycTaHOBKM MHPOMOTOPOB B TEXHOJOIH-
HECKUX TeJEXKaX B TepMobapoKaMepy HJIH TEpMOCTar.

[Tposepka rupomoropos npu —60°C u 50—75° C onHOBpeMeHHO
ABJISIETCST CTAOMIM3AIMEH MM CTAPEHHEM THPOMOTOpa, IPH KOTOPOM
MOTI'YT U3MEHHTBCA YCIJHE OCEBOH 3aTSIZKKH ONOp H JAMHAMHUYECKAS
HEeypaBHOBEILEHHOCTL poropa. [losToMy mepes ymakoBKoil rupo-
MOTOPBI IEPENpOBEPSIIOT 110 3THM IapamMeTpaM W IPH HeoOGXOAUMO-
CTH NMOLPEryJUPYIOT.

CreneHb pa3GHBKM PacCMOTPEHHOTO TEXHOJIOTHUECKOTO NpoIecca
cOOpPKH THPOMOTOpPa Ha OTJEJIbHBIE OHEPALMH H OCHAILEHHEC S3THX
onepaunuil cleuuaJLHLIMH NPHCIOCODNEHUSIME H CPENCTBAMH MeXa-
HU3ALHU 3aBUCUT OT MacmTaba M xapakrepa NPOU3BOACTBA, & TakK-
K€ OT TOYHOCTHLIX TPeOGOBaHHH, KOTOPBIM AOJIKHBI YAOBJICTBOPATD
TUPOMOTOPHL.

Cxema cOOpKH THPOMOTPOB 3aKPHITOH KOHCTPYKUHMHM MOKa3aHa
Ha puc. 10.11). B xpykkax ykazaHu cjaeayiomue onepamuu: [—
KOMILJIEKTOBKA BIYTPEHHUX KOJEI NOAIMIHUKA ¢ iandaMu poropa
(Hampumep, ¢ oGecneuenuem sasopa 0,002-—0,006 mm) u Hapyx-
HOTO KOJIblLa NOAMMIIHUKA C OTBEPCTUSIMU B KOPITYCE M yaje KPBIILKK
(nampuMep, ¢ oGecneueHueM cooTBercTBeHHO 3asopos 0,003—
0,007 u 0,005—0,010 mm); 2 — nuHaMHYECKOC YDPABHOBEINIHBAHHE
poropa Ha pafo4yux MOAUINIHUKAX; J —— PeryJupoBaHue OceBOH 3a-
ISKKH OIop poropa; 4 —npuKaTka rupomoropa. B tpeyrosbhHKax
YKasaubpl KOHTPOJIbHO-IIPOBEPOUHLIE omnepaiuu: / — mpopepka IJIaB-
HOCTH Xoja poropa; 2 — AUHAMHYECKasi ypaBHOBEIIEHHOCThL pOTOpa
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W BHLIXOAHBIX IapaMeTpos rupomoropa mpu +20, —60 u +50°C.
B orauupe OT TEXHOJOTMH COOPKH THPOMOTOPOB OTKDBITOH KOHCT-
PYKIMM B A4HHOM CJyyae pPOTOpbl AMHAMMYECKHM YDPaBHOBEIUUBAIOT
10 cGOpKH THPOMOTOpA, PEry/upyIOT OCeBYIO 3aTfAKKY ONOp poTopa
Ha aHaJOTHUYHBLIX ONMHCAHHOMY IHpHUCIIOCOOJICHHSIX PE3bOOBOH BTYJI-
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Puc. 10.11. TexuoJjornyeckast cxema cOODKH THPOMOTODOB 3aK)LITOH KOH-

CTPYKLUH

Kot 6e3 moBTOpHOH pasbopku u c6opku rupomoropa. To obcros-
TEJbCTBO, YTO BHYTPEHHHE KOJbIA UIAPUKONOAIIKIIHUKOB 3aKpel-
JAI0T Ha mnandgax poropa raiikaM, MO3BOJSIET CHU3UTb TPeOOBaHHS
TOUHOCTH MX CONpPSIKEHUs1 ¢ LandaMH M HPOBOAHTHL Iocajgky 06e3
HaTsra.

TexHOJOrHYeCKHE Npouece cOOpKM MHOTUX BHJOB Majaoradapur-
HBIX 3/JEKTPHUECKUX MANIMH MPUHIMIHAJbLHO AHAJOTMYEH TEXHOJO-
ruyeckoMy mpoimeccy c6opku rupomoropos, OCHOBHOe oOT/IMuMe B
KOHTPOJIbHO-IIPOBEPOUHLIX ONEPalHUsIX, B METOAAX M CPEACTBAxX Ipo-
BEPKHU H B NPOBEPSIEMDIX [TaDaMeTpax.

T'arasa X1
CHEOPKA U PETYJIUPOBKA
FTMPOCKOGHUYECKUX ABUALUUOHHDBIX MPUBOPOB

§ 11.1. OCHOBHBIE TEXHOJIOFHYECKHE Y3Jibl U TPEBOBAHMHS,
NOPEADABIJIIEMBIE K HUM

Ha coBpemeHHbIX caMoJeTax NpUMEHsIIOTCSl Pas3JMUHBIC IO HA3Ha-
YEHHIO U KOHCTPYKIHMH TMpOCKOIHuecKHe mpuoopnl. OHH MOryT OBITH
TUOAPA3ACICHL Ha ABe OCHOBHLIE IPYNIILI: ABYXCTENEHHHE TMPOCKOIDI
H THPOCKOIBL C TPEMsl CTEreHsIMH cBoGOAbl (TpexcreneHHbie). J[ByX-
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CTEIICHHDBIE THPOCKOILI ONPEAESIOT HaNHuye nosopota (ykasatemn
OBOPOTA), U3MEPSIIOT YIJIOBYIO CKOPOCTL MOBOPOTA (AATUMKH YIiIO-
BOH CKOPOCTH) MM YTJIOBYIO CKOPOCTb HOBOPOTA K JeHCTBYIOUIHNE NPH
9TOM YIJIOBbIE YCKOPEHHs! (HHTErpUpYIOlUe raupockonel). Tpexcre-
NEHNDbIE THPOCKONDLI IPUMEHSIIOT AASI ONpEfeeH s HEKOTOpOro 3anan-
HOTO HanpaBJeHuss (UK OTKJOHEHHST OT HETO} B TOPH3OHTAJBHON
IJIOCKOCTH (KYpCOBbIe THPOCKOIBI) HJIK AJIsl ONpeedenms HanpasJe-
HIIST ICHCTBHUSI CHJIBI TS ECTH (ruposepTHKaHU).

Onnum Hs OCHOBHBLIX mOKasaTeel TOYHOCTH THPOCKONUUECKUX
PUOOPOB SIBJISETCS CKOPOCTD YXOLa OCx pOTOpa rupocKona noa jgefi-
CTBHEM BHEIIHUX BPEAHLIX MOMEHTOB OT HEKOTOPOro nepBoHaua/ib-
HOT'O IOJIOKEHUS, KOTOPOE UAEATbHDBLY (mo TounoctH) rupockon JL0J1-
KCH NOANEPIKUBATL HEU3MEHHBIM. K Takum BPEIHBIM MOMEHTaM
OTHOCATCSI MOMEHT CHJ TPeHHUsI B onopax My, MoMeHT CONPOTUBJIEHUT
THOKHX TOKONOABOAOB, MOMEHT Mex cratHueckon HEypPaBHOBeLIEH-
flOCTH Kapnanosa ysja WJIH THpPOy3sa BOKpYr ocH moaseca, cyMma
Ms npyrux Bpenmbix MOMEHTOB, KOTOpasi B 3aBHCHMOCTH OT KOHCT-
PyKnuu rnpubopa MOKeET BKIAIOUAT: PEAKTUBHLIC MOMEHTHI (MOMEHTE
TSDKEHHST) JaTudKa yria H MOMEHTHOrO AATUHKA, MOMEHT TpeHHS
B NOTEHUHOMETPHYECKHX ATUMKAX, KOJIIEKTOPHBIX TOKONOABOMAX,
MOMEHT OT KOHBEKL[MOHHOTO NBUIKEHHS JKUAKOCTH B NOI/IaBKOBLIX
TUpOCcKomax (T. e. MOMEHT OT YBJCKAIOWMX IMONIABCK yCHJAHH 0T
KUIKOCTH, ABUTaIOLIEHCST BCAEACTBHE pasHoCTH  TeMIepaTypnl
B PasHBIX yyacTKax ee ofbema).

Hexoropeie Bpepusie momenTh! MOLYT BO3pacTath mpu paboTe
TUPOCKONa Ha JBHAKYILUXCSI ¢ GOIbLUIHMU VCKOPEHMSIMU  OG'bEKTAX.
YBenuueHue neficTeus BPEAHBIX MOMEHTOB Haubo/Iee 3aMETHO B npu-
Gopax, 3JeMeHTHl KOHCTDYKIMH KOTOPBIX HE yAOBAETBOPSIIOT Tpeso-
BAHUSIM DABHOMKECTKOCTH B PA3HBIX HANDABACHUSIX.

Ckopoctb yxoma o ocu POTOpa rHpockona uox neiictBueM mepe-
HCACHHBIX BOSMYIIAIILMX HJAM BPEIHBIX MOMEHTOB OTIpenensieTcs
ypaBHeHueM

M*r + MC.]{+ Mz
1Q

==

. (11.1)

¥xoa ocn potopa rupockona Ha3blBalOT TaKxKe Odpeidchom, nsme-
PAIOT €T0 B rpajgycax 3a vyac WiIH YIJIOBLIX MUHYTaX B MUHYTY Bpe-
Menn. B saucumoctu ot gonycrumoro YXOla THPOCKONHYECKHUE MPH-
OOpBI MOMKHO * pasfefnTh Ha TOH CTeneHu ToudocTH: I -—yxox He
bonee 1 epadfuac; 11 — IMPOCKOIBL ¢ yxonom Gosee | 2pad/uac, no
He fosee 5 epadfuac; 111 — FHPOCKONLL ¢ yXonom Gosee 5 epad/uac.
B nacrosiuiee Bpems sa pyGexonm uveoTest cepuiinpre THPOCKOIYE-
CKue mpuboput ¢ yxonamu 0,1 epad/uac u MeHee, rie TakKke peayTes

¥ Heckonbko OTNHYHBlE nammble npuBsejiens o paGote «CHCTCMB opueHTAII
11 HABELEHIs] MeTATCNLHEIX allNapaToss, Tpyaer MAY. Boim. 161, uam-so «Mauimo-
CTpoeHIie», 1965,
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paGoTbl 10 OCBOEHHKIO IPOUSBOACTBA FHPOCKONMMYECKUX TPUGOPOB ¢
YXOLOM B 0,01 u naxe 0,001 epad/«ac. THPOCKOIL! C YXOIOM MeHee
0,1 epad/4ac OTHOCAT K npuGopam ¢ HyJEBOH CTENeHbIO TOTHOCTH.

Hapsiny C yBeJUYCHUEM TpeGOBaHNil B OTHOWEHHM TOYHOCTH
YCJIOKHSIIOTCSI U yCAOBHs SKCITyaTallH, HpH KOTODBIX JOJXKEH pa-
BoraTh rupockomuueckuit npudop. Tak, Hampumep, MHOTHE COBpE-
MEHHBiC THPOCKONMHUYECKHE TPUOOPBI  AOMMKHBL  HAAEHHO paboTaTh
npu:

— BMOpDAUUOHHLIX [eperpysKax CBhIIIE 10g (mpu wacroTax BIi-
6pamuit ot 5 1o 2000 ey);

— ypapHbix meperpyskax ao 60g;

— U3MCHEHMH TEMIEpaTypbl OKpyJXKalolieHd Cpembl OT —60°C
no —-60° C u BbllIe;

— HaJMuMH [BUIH, BJAarH, YCJAOBHE AJA rpubGoobpasona-
HUs U T. L.

Kak cienyer us ypasuenus (12. 1), AJs AOCTHIKEHHS HAnOO0.1b-
uefi TOYHOCTHM THPOCKONA MJH HauMEHbIIeH CKOPOCTH yXoaa o MO-
MenThl My, Men u My cenyer A0BOAMTDL 10 HAaMMEHDIIUX 3HAueHHH.

B naupofi riape pacCMOTPEHbl XapakTepHble IMPONECCHl cOopKH
FUPOCKONHYECKUX NPUOOPOB U crocobbl obecneucHus Tpedyemon To4-
HOCTU ¥ HAJEKHOCTH MX paboThl. BHauase omucaHa c6opKa AByXxcTe-
EHHDLIX THPOCKOIOB, 3aTeéM OCOOEHHOCTH c6OpPKH TPEXCTEIEHHLIX I'M-
POCKOMOB — IUPOBEPTHKA/CH W THPOKOMIIACOB.

[lepeuncieHHble NpuOOPHI, HECMOTPS HA pasHooOpasne HX KOH-
CTPYKIMH ¥ HA3HAUEHHsl, HMEIOT THIOBbIE SJEMEHTH H yaJbl, cOop-
Ky KOTOPBHIX MOXHO paccMaTpuBaTh HE3aBHCHMO OT THIIA npubopa,
B KOTODOM 3TH y3JIBl MCHOJbL3YIOT. TakuMu THIOBLIMI YSTaMH SIBJISI-
10TCs:

1) rupoyses, COCTOSILIMA M3 TMPOMOTOpa U BHYTPEHHEH DaMKH
KapiaaHoBa mojpeca. BHyTpeHHIOI paMKy 9acTo BLINOJMHAIOT B BH-
Ie Kophyca rupoMoTopa;

2) KapmaHOB y3eJ, COCTOSILLMI H3 THPOYsa, CMOHTHPOBAHHOFO
B Hapy»KHOH paMKe KaplaHOBa IOJBECa;

3) TokomepenapLLue yCTPoicTBa;

4) naTyYUMKH Chb€Ma CHUTHAJIOB;

5) saeMenTHl CHJOBON CTaGMAM3ALMH H KOpPEKTUPYIOLHX YCT-
poliCcTB;

6) appertupylolue yCTPOHCTBA;

7) ysabl Kopryca ¢ AETa/IsMH M HEKOTOpLIe JpYIHe 3JIEMEHTDI.

TexHOJOrMUECKU]I Hpoliecc COOPKH MOJKeH obecineyuTbp CTa-
GuJbHEIE XapaKTCPHCTHKH npubopa B YCJIOBHAX sKCIayaranuu, 3a-
30pBl B CONPSIKEHHSIX KapAaHOBBIX Y3J0B JOJIAHLL COOTBETCTBOBATH
TeXHMUECKHM YCAOBHSIM; INOJBHIKHEIE YaCTH YDaBHOBEHIECHBI TaK,
yToGBHl HEHTpP TSIKECTH THPOYy3/a HaXOMMJACsS Ha OCH €ro nojapeca,
a IeHTp TsXKECTH KapjaHoBa ysja-——Ha OCH MojBeca HapYXKHOM
paMKH; 3JEMEHThl TOKONOABOAOB NO/IKHbI HAKJaJblBATh HaUMEHb-
KM MOMEHT BOKPYr OCH IIOJBeca; 3JIeMeHTLI cHJIOBOH cTabuJ/13a-
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HHI JO/KHLL HMETb 32JaHHYI0 XapaKTePUCTHKY MOMEHTA (JIUmHef-
HOCTL, KPYTH3HY) B 3aBHCHMOCTH OT BXOAHOTO CHIHAJA M 1IAHMEHL-
LIHE MOMEHTBI (HYJb — CHTHAJDLI) TIPH HYJEBOM BXOAHOM CHTHAJE
H T ;.

Pacemorpum nocnepoaressrocts c6opkir HCKOTOPBIX THIIOBBIX
Y3JIOB TUPONPUGOPOB.

§ 11.2. CBOPKA THUIIOBBIX Y3JIOB IT'MPOCKONMUYECKHX TNPUBOPOB

Coopka rupoysnos

Ha puc. 11.1 nokaszaumn THPOY3J/IBl C THPOMOTOPAMH OTKPLITOH
KOUCTPYKiuK. COOPKa TAKUX TMPOY3JIOB COCTOMT U3 CJAENYIOIMX
TPYIIT Onepauui:

1. C6opka rupomoropa ¢ pamkoii (puc. 11.1,a) unu kopmycom
rupomotopa (puc. 11, 1,6).
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Puc. 11.1. Tupoyaner ¢ THPOMOTOPAMIT OTKPBITOIl KONCTPYK'IIL:

a—C paMKoii;
I—pamxka; 2—rupoMoTop; 3—BTYyJIKa;
6—c Kopnycowm;
I—rupomotop; 2—kopnyc; 3—BTYJKa

2. YcraHoBKa ocefl, TOKOPaCIpeaCauTe bHbIX KOJIOAOK 1 ApyTHX
3/JIEMEHTOB TOKONEPeIaloNIUX yCTPOHCTB, IPY30B A5 CTATHUECKOTO

YpaBHOBEIIMBAHUS U T, II.
3. CraTuvyecKoe ypaBHOBellWBaHHE THPOy3/da  OTHOCUTEJIbHO

OCH XX TI0/IBECA BHYTPEHHel paMKH.
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B OTHEJBHBIX KOHCTPYKIMAX, NOMHMO MEpEUHCACHHBLIX B II. 2
5/leMEHTOB, Ha TMPOy3e/] YCTaHABJIMBAIOT H ApyI'He SJEMCHTDHI, Ha-
(puMep POTOP KOPPEKUHOHHOIO ABHraTe/s H 3JI€MEHTHEl apPETHDY-
JOLIMX YCTPOHCTB HA THPOY3J/bl TPEXCTENEHHOrO  IHPOCKOI, poTop
«3JIEKTPUUECKOH NPYKHHbI» MM HHAYKUHOHHOrO NaTiHKa, IOBOJOK
¢ NMIHHAPOM THEBMarHUeckoro AeMI(pepa Ha rupoysel JIBYXCTE-
eHHOro rupockola ¥ T. A. ~

[1aBHBIM TpeGOBAHHEM, MPEABSIBASEMLIM K COGpaHHOMY THPO-
yaay, sIBJSITCSI erO YPaBHOBEIIEHHOCTL BOKPYT OCH noagseca 4 Co-
XpaHeHHe 3TOH ypaBHOBELIEHHOCTH BO BPEMEHH H IIpH H3MeHEeHHUY
yCAOBHIL OKPY?KAIOWEN cpeibl.

Jla1s1 yAoBJIETBOPEHUS 3TOro TPeGOBaHUs NPH c6opKe THPOY3JIOB
C THPOMOTOPAMH OTKPBITOH ~KOHCTDYKIHMH, HMEIOLAMH CTaJbHbE
ocH CTaTopa, IMOCJENHMM AOKHO COOGLLAaTLCs ONpEeAe/]eHHoe pac:
TSKEHUHe BAOMb OCH 32 CUeT yIPYrHx AepopManni TOPUOBLIX CTE-
HOK KpBIIIKI H KOpIyCa THPOMOTOpa HJH CTCHOK BHYTpEHHeH paM-
KH, M3FOTOBJIEHHBIX M3 aJIOMUHMEBOTO CIIIaBd. Heo6x01uM0CTL CO3-
naHusi Takoi nedopMalMu BbI3BaHA TEM, UTO IIpH M3MEHEHHH TEM-
mepaTypbl OKpyKajoliedl cpesbl ACTaJH, WSTOTOBJCHHLIC H3 pasHbIX
MaTepHa/ioB C PasHbIMH TEMNEPaTypHLIMH ko3 HIHEHTAMH Y I/IH-
HEHMsI, H3MEHSIIOT CBOIO JUIHHY II0-pasHomy. B pesyaerate 57T0TO,
ecJlM AMIOMMHHEBBIM JeTajsiM BHYTPEHHEN DaMKU He gymer nxaHa
npenBapureNbras gepopmarys, MO#eT BOSHUKHYTD oceBoit JIOPT I'H-
pOMOTOpa OTHOCHTEJBHO €ro Kopmyca (wiH paMKH), 4YTO BBLI3OBET
HOSIBIEHHE CTATMUECKOH HEeypaBHOBEUIGHHOCTH Tupoy3J/la OTHOCH:
TeJbHO OCH €ro NnojBeca.

Heo6xoIuMylo cyMMapHyio jAe(opMauuio Al TOPHOBLIX CTEHOK
KOpIyca M KpPBHIUIKH THPOMOTOpa MJH CTCHOK BHYTpPEHHEH paMK{ MO-
3KHO OIpeIeTUTh 10 popMyJIe

A= EL (2, — @) (t,—1), (11.2)

rae L — paccTosHue MeXy ONMOpaMu KpEIVIEHHs OCH CTa-
TOpa THPOMOTOPOB B MM}
} — HaumGosee HU3Kasi TeMmepaTypa, npH KOTOpoO#l pa-
GoTaeT NpuUOOpP C JAHHBIM THPOY3JIOM;
to=20°C — temneparypa, NpHx KoTOpoil cobupaior mpudop;
Ola0le — TCMIIEpaTypHble  KO3(QQHUIHEHTH! JIHHelHOoro pac-
IMpeHHs] COOTBETCTBEHHO — AJMIOMHHHEBOTO crijiaBa
u cramu (aa=25-107%; ae=12+-10"9);
k — ko3¢ uuMeHT 3anaca, npUHUMaeMblii B 3aBHCHMO-
CTH OT KOHCTPYKLHH KOpTyca THPOMOTOpa M €ro
KPLIIKH, & TAKXKe KOHCTPYKIHH 3/EMEHTOB Kpeu-
senust ocd cratopa or 1,5 mo 5,0.

Jlist HagexkHo#t paboThl Mpubopa CTPEMSITCH oBecneuurb BO3-
MOIKHO GOJIbLIee 3HaueHHe Koa(ppuuneHTa K. Bepxunit npeaen koad-
(uuEeHTa 3amaca OrpaHHUHBAETCH BEIHIHHAMM BHYTpEHHHX Hamps-
JeHHiT, BOSHUKAIOI[MX B MaTepuaJse KpbhillKH H Koplyca THPOMOTOpA
npu ux fedopmary. ITH HANPSIKEHHA He JOJKHEL (IPEBOCXOJUTD
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0,4—0,60; (05 — BpEMEHHOE CONPOTUBJ/ICHHUE): Opd 3TOM Jeranu
Oyayr paGotaTh B npeiesax ynpyrux aedopmaiui, He HepexXonsiiumux
B mactudeckne. Ilpu Goapmux sHaueHusix kosddumuenra K u He-
PaBHON KeCTKOCTH TOPIOBBLIX CTEHOK Kopmyca M KpLILIKM 3a cuer
HaCTUYHOTO II€PeXOAa ynpyrux Aepopmaunuii B mIacTHUCCKHE LEHTP
TSZKECTH TUPOMOTOpa CMEULAETCsI C OCH noaseca rupoysJa, T. €.
YPaBHOBEIIEHHOCTh IMMPOY3Jia HapyIiaercs.

Npumep. Ha xaxyio cymmapmyio Beawuuny Al TpeGyercs nethopMHupoBATD
CTCHKM KpBIIKY H KOPIyca THPOMOTODA, ecan jpano: L =35 s, = —60° C;
lo=20°C; aa =25 105 a,=12-10-6, k = 3.

Pemen e Cornacuo popmyae (11.2)

Al=3-35(25 10-6—12 - 10-8) (20-60)~0,11 ss.

Huas obecnieuenust TpeGyemoii BeanuuHbl geopmanuu Al npume-
HSIIOT CHeIlHaJbHBle NPUCIOCOG-
Jgenust  (puc. 11.2). Tlopspok
~60pPKH THUPOY3Ja CJACAYIOLIKH.
Brauane B pamky 7 ycraHasju-
BalOT THPOMOTOP 6 Tak, 4TOGH
NB& KOHIIZ OCH CTAaTOpa THUPOMO-
TODa BOUIIHU B OTBEPCTUST CTEHOK
pamiku. Ha pesnGosbic KoHLLI ocl
CTATOpPA HABUHUYKBAIOT BTYJIKy &
Tak, 4TOOBl HX TOPIOBbIE NOBEPX-
HOCTH He KacCa/JHuCh CTEHOK paM-
KM H He JeQopMHpOBAIH  HX.
[IpexBapurennHo co6parnublil Ta-
KUM 00pa3oM y3e ycTaHaB/MBa-
IOT Ha ONOPLl & NPUCIOCOBACHUS

Puc. 11.2. Cxema mnpucnocobienus
nJs cOOpKH THpOy3Ja ¢ 3a/1aHHOH

A IepeMeniaoT A0 ynopa B CTEH- nedopmannel paMgu:
Ky croiiku 5. Muaukartop 10 yk- I—KOpUyC; 2—UpPHKHM; d—omopa; 4—py-
PElJIeH B NPHCNOCOO/IEHHH Tak, — KopTxa; 5, 9—crofikm; —G—rupomorop;

o 7—paMKa; 8—BTYJKa; JO—HHAMKATOD
YTO €ro HU3MEPHTEJbHLIY HAKOHEY-

HUK BCerja NOAXKHUMaeTcss K nosepxHoctu paMxu., Ulkany wueAM-
Katopa yCTaHaB/JMBAaIOT Ha HyJesoe pejeHue. llosoporom pyKo-
SAITKA 4, coobiualoniell ABHKEIHe NPUKUMY 2, aeopmMupylor ABe
CTeHKH PAMKHM Ha TpefyeMylo BeIMUHUHY, OTCUHTHLIBAEMYIO IO LIKaJje
HHAKKaTopa. 3aTeM pe3bOOBbIE BTYJKH § NOBHHUMBAIOT 10 MOJOXKE-
HMsI, IPU KOTOPOM CTpEJKa MHIMKATOpa HauWHAeT cMeltartbest. Jist
COOPKH THPOy3Ja HCOOJBLUIUX PasMePOB MOXKHO NPUMEHSITH NPICIO-
co0JleHHs], B KOTODPBIX CIIELHAJLHBIE IPHIKMMBI OTCYTCTBYIOT H je-
TaMn AePOPMHUPYIOTCA HENMOCPEICTBEHHO Pe3bGOBBIMU BTYJKaMH &,
HaBUHYMBAEMbIMUM Ha Pe3bOOBLIC KOHLLI OCH CTAaTropa THPOMOTOpPA.

Ynpyrue nedopmaunun CTEHOK paMKM MM TOPIOBLIX CTEHOK
KDBIIIKY U KOpriyca r’¥poMoTopa NMpefoTBpaLlaloT CaMOOTBHHUMBAHNE
BTyJKH 8. OmHAKO /151 IOBBILEHHS] HAAEKHOCTH KOHTPEHHsI BTVJIOK
pe3bOCBbIe OTBEPCTHSI IOC/EAHHX NEPCA HABHHUMBAHHEM Ha pe3bbo-
Bhl€ KOHIIBI OCHM CTaTopa OOLIYHO cMasbiBaloT kijeeM Bd-4 uan na-
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KoM AK-20. B mocjefHeM ciyuae 1ocje OKOHUaHHsi COOPKH Ha OfH-
CAHHOM IIPUCTIOCOG/IEHHH Y3JIbl JOJIKHBI ObITh HPOCYLIEHE.

CoopKa XapJaHOBLIX y3J/IOB

Hau6o/ee OTBETCTBEHHB IIpu cOOPKEe KapaaHOBa ysJa ONepalny
pEry/JupoBaHusi TpeOyemofl BEJMUYMHLI OCEBOTO 3asopa TIHpoys/a
B HAapyXKiofl paMKe KapJaHa W CTaTHYeCKoe ypaBHOBEUIMBAHME Kap-
JIAHOBA y3/1a OTHOCHTENBHO €ro OCH MoaBecKu. JList Toro yT00bl Kap-
JaHOB y3eJ] COXpaHsJl B ONpEAEJEHHLIX Ipeiesax CTaTHIecKyio
yp aBHOBEIUEHHOCTh OTHOCUTEJBHO OCH MOABECa, TUPOysel NOJUKEH
MMeTh HauMeHbIIMH oceBofl 3azop B omopax. OpHako 3TOT 3a30p
JOJKEH GBITH AOCTATOYHO GOJBLINM, YTOOBI HMCKJIIOUUTH 3aKIHHHBA-
HYe MY sallleMJeHHe Ornop rupoysja 3a CYeT pasHHIbl TeéMIepatyp-
HBIX AeopMaluil ero AeTanei Wi HapyKHOH pambl. Hcexonst u3 918X
COOGPaXKEHNH, AONYCTHMAas HAUMEHbIIAsT BEJMYHHA OCEBOro 3a30pa
Opw THPOY3JA B HapYXKHOH paMKe MOXKET ObITH OHpEeneHa Io cJje-

nyolei hopmyne:
By == I3 (@, — @) (£, — £)- (0,005 —+0,01) ez, (11.3)

rpe |3 — cymMMapHasi AJMHa CTa/JbHBIX AeTajefl, CBA3AHHBIX C I'H-
POY3JIOM M M3MEDEHHLIX B HANPaBJIEHHH ero OCH NOABECA

B Hapy’KHOH paMKe U3 aJIOMHHHMEBOro CIljiaBa (/s Kap-

JaHOBA yaJa, MokasaHHoro Ha puc. 11.3,l3 =25 MMy,

{ — HauMeHbIlIasi TeMIEpaTypa OKpyrKalolied Cpeabl, TpH
KOTOpO# MONKEeH paGoTaTh NpubOp ¢ AAHHBIM KapaaHo-

BBIM yaJom (00biuHO f=-—60°C);
fo=20° C — Temneparypa, IpH KOTOPOH IPOU3BOAHTCs cOOpKa IpH-
fopa;

Oa, Ohc — TEMIepaTypHble KO3((PHIHEHTE JUHEHHOTO pacuype-
HUS COCTBETCTBEHHO aJJIOMUHHMEBOIO ClJlaBa WU CTaJH.
Mpumep 2. Ornpese/uTs HAHMEHHIIYIO BEIHUAHY JOMYCTHMOTO OCEBOTO 3asopa
8y THPOY3J1a OTHOCHTENBHO HAPYKHOH PaMKH, eC/lH

Ja—= 25 M t ——60° C; ty == 20° C;
a, = 25-10~6;,  ac=12.10~6,

Pewesnue Corracuo dopmyane (il.3)
By 25 (25 10—6--12.10—6) [20 — (—60)] -+ 0,008 =~ 0 ,034 .

TakuM 0GpasoM, HaUMEHBIIMI OCEBOH 3a30p IHpOys/ld OTHOCH-
TeJbHO HapyXKHOH PaMKH COCTaBJ/seT B 3aBUCHMOCTH OT KOHKDET-
HOl KOHCTPYKIMH KapaaHosa yaaa 0,01-—0,05 au.

TexHOJIOTHUCCKHE Ipoliece CHOPKU KapaaHoBa ysia (pHC. 11.3)
COCTGHT U3 CJEAYIOMUX IPYIII ONeparui:

1. CGopka yasia napyxHoll paMKH (yCTaHOBKa ocell, MOHTaXKHBIX
NPOBOAOB, [PY30B AJsI CTATHYECKOrO YPaBHOBEIIHBAHMSI M APYyIHX
JeTaJeil U 3JIEMEHTOB) .
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2. YcranoBKa rupoysia B HaPYXKHYIO DaMKy C AETAISIMH (MOR-
Tax IIAPUKONOAUIMIIHUKOB, DETy/JIMPOBaHHE OCEBOrO 3a30pa TUpoO-
V3Jla B HapyzKHOII pame).

3. MoHTax 3JIeKTpoCXeMbl KapJaHOoBa y3Jia, PeryJupoBaHue yaJja
TOKONOJBOASILIUX YCTPOACTB OT HAPYKHOH paMbl K rHPOY3Jy.

Puc. 11.3. Tunopas kouctpysiisg Kapaaiosa y.a

ITpu craTuyeckom ypaBHOBEIMBAHMH KapAaHOBLIX Y3/10B, a Tak-
K€ THPOY3JI0B MHOTHX NPHOOPOB NMPUXOIUTCS YUHTHIBATL 0COOCHHOCTH
STHX Y3J/I0B-— HAJHMUHE NEpeMelIalollXCs 3/IeMEHTOB (TrHpoy3./0B B
KapLaHoTROM y3Je, KUAKOCTb B AHUAKOCTHOM MepekJoyarTe/ie B THPo-
yaie u T. A.). IIpy ypaBHOBemMBaHUH TAKOTO yajda HCBO3MOXKIO
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NOGHTbCS PABIIOBECHSI €r0 B JIOOOM YIJIOBOM MOJOKEHWH M TIPH-
XOnuTcst BBOAUTL H obGecneynBaTh HEKOTOpbIe JNONOJIHUTEJbHbIC
TpeGosanusd. HanpuMep, mpH ypaBHOBELIHBAHHM [HPOy3/Tda C OPH-
KpemJIeHIIbIM BHH3Y JKHAKOCTHBIM MEPEKJIOUaTeNieM HeoOXOAHMO
g06uBaTbCsl  TOIO, YTOOBI OH MpH HABCLIUBAHHY KOHTPOJLHOTO
rpysa Ha OJMHAKOBOM IJede Cpasa M CJeBa OTHOCHTE/bIIO OCH
ero ONOp INoOBopaduBajcad (OTKJICHSAJCS) HA OXHHAKOBbIH yronl.
YpaBHOBEHIIEHHOCTb KAPAAHOBLIX y3JI0B TNPOBCPSIIOT TPH  JBYX
OCHOBHBIX TOJOXKEHHUSX OCH THPOy3Ja — BEPTHKAJIbHOM W TODH3ZOH-
tadbHOM, Ecltm och THpOY3/a BepTHKa/bHA, TO KaplaHOB Yy3eul
JIOJIKEH COXDaHATh DABHOBECHe TPH IBYX IIOJOMKEHMIX OCH THPO-
yaJa, OTJHuAIOIHUXCsT ToBOpoTom 3Ttol ocu Ha 180°. Eciam ochb
THpPOy3Ja TOpU3OHTAIbHA H OCeBOil JIOPT B ero omnopax BbiOpaH
BOPABO, TO KOHTPOJbHBI I'Dy3 HABEIIUBAOT Ha HADYKHYIO paMy
cesa; ecau 0CeBOH JIO(T BbhIOpaH BIEBO — KOHTPOJIbHBIE IPy3 Ha-
BCIIHBAIOT Ha TAKOM e Tuieue crpasa. DBeJHYHHY KOHTPOJbLHOTO
rpysa noadupaioT Takoi, 4ToOpl MojJ ero LEHCTBHEM KapAaHOB Y3el
NpOSBJAAN  HEGOJBIIYI0 MasTHHKOBOCTb, IIpH ABYX IIOJIOYKEHHSIX
KOHTPOJBLHOTO I'py3a CTATHUECKHI ypaBHOBEIICHHBIH KapAaHOB y3e.
JOJIFKEH pasBOpaulBaThCsl Ha 3aJaHHbI yroJ 3a OLHO H TO ¥Xe BpeMsl.
Bmecto KOHTpOJBHOTO Tpy3a MOMKHO NIpPHMEHSTb TI'paMMOMeTpbI,
C MOMOUIBIO KOTOPHIX ONPENEJSIOT MOMEHT, MPUKJIaJblBaEMblil K Ha-
PYKHOI pame, N5l yAepKAaHHS €€ OT NMPOSIBJICHHA MasgTHHKOBOCTH
npH BHIGPAHHOM OCEBOM 3a30pe (BIpaBO HJH BJIEBO) B OMOpax rHpo-

ysaa. Pasiuna AByX 3HAUEHHH 5TOTO MOMEHTA He J0JKHA HPEBbI-
nlathb 3aJaHHOH.

CO6opka u peryJaupoBaHHe TOKONepeNalOMUX yCTPOHCTB

OcHoBHBIMU TpeOOBAHUSAMH, NPEIbIBASEMBIMH K y3JaM TOKO-
nepenamlinx YCTPOHCTB ABJSIOTCA: oOecneyeHHe HageXHOTO KOH-
TaKTa MEXAY TOKOMEepenalouMu [eTansaMH; Ccrabu/ibHast 0 He-
GoJipblIas BEJUUMHA OEPEXONHOTO CONPOTHBJEHHS B MECTE KOHTAKTA;
MaJiasl BeJHUHHA BPEJHBIX MOMEHTOB, ACHCTBYIOUIHX BOKPYT OCEHl
mojgBeca rHpoOcKona; obecrneuecHHe CBOOOALI OTHOCHTEIbHOIO mepe-
MELIeHns] TIOJBHKHBIX Y3J0B NpHOOpa OTHOCHTEJNBHO HADPYL Jpyra
(rupoys/ia B pamKke, KapJaHopa yajaa B Koplyce mpubopa). B toxo-
mepenaoninX yCTpoficTBax, BLINOJHEHHBIX B BHIE CKOJb3AIIHX KOH-
TAKTOB, OJHOH M3 BaXKHBIX OoNepauuil cOOpPKH SIBJASIETCS DEryaapo-
BaHHe KOHTAKTHOTO YCHAHS AAaBJAeHHS Pyl DpH HEZOCTATOYHOH BeJIl-
unHe Py BO3MOKHO HapyilleHHe KOHTaKTa NPH paboTe B YCAOBHSIX
JIEeHCTBHSl YyCKOpeHHUA H BUOpaluil, HENOCTOSHCTBO H 3HAUHTE/bHOE
BO3paCTaHHEe 11epeXONHOr0 CONPOTHBJEHHS KOHTAKTOB H HX Mepe-
rpes; MpH OOJIbIIOK BedHyHHe Py mojyyalorcsi HEZONYCTHMbIE MO-
MEHTbI TPEHHSI B CKOJIb35IEM KOHTAKTE OTHOCHTEIbHO ocefl moxsece,
TPOUCXOJUT  YCKOpEHHBIH  H3HOC — Jerajell  TOKOMmepeaaloulN
YCTPOHCTB.

HaumMenpliass [ONycTHMAasl BeJUUYHHA KOHTAKTHOTO JQaBJeHUSs Py
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O6€C1’I€‘{I/IBalOIL[aH HageXHOCTb KOHTAKTa B YCJIOBUAX JUHEHHBIX
YCKOpEHHNH, COBNAfalomHX ¢ HanpaBJeHHeM pRefictsus Py, onpee-
Jsieres mo popmyJie

P> km,,a, I (n), (11.4)
rne  a-— JuHeflHOe ycKopeHue B cu/cex;
Mpp — Macca UIETKH, TIpUBEACHIIAsT K TOYKe KOHTAKTA B
I cex?lcm (ke);
k — xosdduipent sanaca. 3nauenne Kospduimenta k Koaes-
JETCH B WIHPOKHX npefenax (ot 1,5 go 5) u sabucur ot
KOHCTPYKIMH NpHGOpa M YCI0BHH €ro padoThl.

Npumep. Mmeercs npsmonuliciias UHAKHAPHUCCKAS MIETKA ¢ HEGOMLIIIM pa-
nuycom usrufa B MecTe KOHTakTa u3 mposoaa I1H-5 (mnathuol — 95%, nuxens —
50) ¢ vy=20,17 efem®, E = 14000 «l'/mm2, 65 = 5070 &l/ms® u pasMepamu d =
=0,15 mm; [=10 mm. TpebyeTcs onpeAeNnTb KOHTAKTHOE MABJEHHE UIETKH pH
k=5 unu a=30g.

Pewmenne Onpenengem npHBeNeHHYIO XK TouKe KOHTAKTA MAcCy IICTKH:

0,06n42
Mg — Y 0,8716-10~5, I cex?eu.
z

&

[lo serpaxenmo (12.4) maxomum Py=kmppya=5-0,8716-10~¢-30" 981==0,128 TI.
[lo ycnosusm ofecneuenus 3/€KTPHUECKOTO KOHTAKTA JUIs KOHTAKTHOR uapel H3
Gniaropoiubix craBos npnHHMaeM Py=0,25 I. Takum 06pasoM, BeqHUIEa KOHTAKT-
HOro papJjenus Py 0,2—1,27T.

Benencteue uaMeHeHHst ynpyrux CBOMCTB KOHTAKTHBIX II€TOK
B pe3y/JbTaTe HX €CTECTBEHHOTO CTaPeHusl, a TaKKe NMpH H3MEHEHHH
OKpyZKalollelt TeMnepaTypbl BeJIHYHHA KOHTAKTHOLO IAaBJCHIS H3Me-
Hsiercs. ast Toro utoGnl H3MEHEHHE YIPYrHX CBOMCTB KOHTAKTHBIX
[IETOK MEHble CKa3blBajOoCh HA HM3MEHEHHE KOHTAKTHOIO AaBJICHHUS,
IIEeTKH PacCYHTHIBAIOT TAK, 4TOOHI IPH 3aJaHHOH BeJHUMHE JaBJCHUS
Py nanpsienne B MaTepuasie WIETOK COCTABJSAO HJIH He TPCBLI-

n1ajno npumepHo 40% ot mpexena mpouHOCTH ¢y MaTephana mJa-
CTHHBI, T. €.

5,040,
Tag, nnsa pacemorpentoro nprimepa

32P,. - ‘
o=206l 05 kil lum?,
nds

T. €. YkasdaHHas uieTKa Ja)<e NpH yYBeJHUEHHH KOHTAKTHOTO AaBJe-
HAs B TpH pasa Oymer paboTaTh p Npexpesax VIPYrux medopmaririil
¢ 0=22, b kl'/mm?= (0,32—0,45) 5.

B uenTpasibHbIXx HJIH OCEBBIX KOHTAKTAX JONYCKAIOTCS GOJbLIHE
BE/IMYHHBI KOHTAKTHOTO JABJIEHHSA, DJIEeMeHThl KOHTAKTOB TaKOH KO-
CTPYKIHH [OJIKHbI ObITb YCTAHOBJEHBI M 3aKPENJEeHH Ha AeTassix
Kapranosa nojaseca TdpoCKOna TakHM 00pasoM, 4ToObl TOUKH KOH-
TaXTUPOBAHHS ITUX PJIEMEHTOB COBNAJAJH C OCbIO IIOABECA THPO-
Wiy KapaaHosa ysJja.
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B noTeHIHOMETPHYECKHX NATUHKAX BHIXOJHBIX CHIHAMOB THPO-
CcKomna, NoOMHMO peI‘mepOBaHm[ BeJHUUUHBI KOHTAKTHOI'O JaBJICHHII,
Hajgo obecrmeunTh HAMMCHDIICE 3HAUEHHE HYJb-CHTHaZa C JaTHHKa
[IpH OlpEIECJCHHOM pACHOJIOKEHHH THPO- WM KapiaHoBa ys/a, Kon-
TaKTHOE [ABJECHHE IETOK PeryJaupyloT oGbIYHO MOATHOKOH [I1aCTHH-
meTKoaepxKaTenell, K KOTOpbIM LIETKH MPHCOEAUHSIOT naiikoi1. Perv-
JHpPOBaHHe KOHTAKTHOTO [aBJEHHs COMPOBOXKIAETCA MHOrOKpart-
HBIMH H3MEPEHHSIMH €ro CHelHajbHbIMH I'PaAMMOMETPAMH. [Ipu 3toMm
KOHTAKTbI TIOCJEN0OBATENbHO BKJIOUAIOT B CJAA00TOUHYIO LENb C JaM-
IOUKOH, caysKaleil CHIHAJH3aTOPOM OTpbiBa KOHTakTa. Ecau merkn
CoenHHeHbl B OJOK U3 23 LIETOK, TO 1Js TPOBEPKH KOHTAKTHOIO
NAaBJEHHS OMHON LICTKH OCTajibHbIE H30JHDPYIOT, NOAKAaAbIBAT MO
HHX TOHKYIO KOHaeHCaTopHylo Gymary. OTpercTseHHON onepauuei
c60pKH TPHOOPOB C MOTEHIHOMETPUUECKHMH NATUHKAMU sIBJISIETCA
nposepKa HaJleKHOCTH KOHTAKTUPOBAHUs, LJIsl Yero MPHMEHSIOT Ka-
ropubiii ocuuagorpad 30-4 wiau D0-7. IlpepbiBUCTOCTL OCIH/IO-
rpaMMbl Ha uwieliposoM ocumanorpade moxasniBaeT MOTEPIO 3JICK-
TPUYECKOTO KOHTAKTA, & PE3KHEe BCIJIECKH — HEONYCTHMOe yBeJite-
HHE NEpPeXOJHbIX CONPOTHBJICHUA MEXIY HueTKoH U 0OMOTKON IOTEH-
nnoMeTpa. [IpopepsieMblfi mOTeHUMOMCTP (leTKA H OAHH H3 BbIBO-
IOB ero OOMOTKH) BK/JIOYAIOT HA BXOJ OCHHJJAOTpada H Ha KJIEMMDbI
KOHTPOJILHOTO cHrHaja. Ha 3xkpane ocuumiorpada mnossasercs
CHHYCOMJIa, KOTOpAsl He [OJIKHA HMETb Pas3pbiBOB H BCIJECKOB NpH
nepeMeleHuH LETKH [0 06MoTKe moteHpuomerpa. OfHaKo mMpH Ta-
KOH TMpOBEpKe TPYAHO ONMPEJe/HTh pe3Koe YBEJIHYCHHE MepeXOgHbIX
COTPOTHB/IEHUH H MOXKHO BH3YaJbHO OOHAPYKHTb TOJbKO TIOJTHBIH
OTPHIB LIETKH OT OOMOTKH.

B nociennee BpeMs AJd IPOBEPKH HAAEKHOCTH KOHTAKTHPOBA-
HHS cTajly NpUMEHATD CllelHalibHble YyCTAHOBKH, KOTOpble MpH Iepe-
MEllleHHH UIeTKH ¢ HEKOTOPOH CKOpPOCTbIO IO OOMOTKE IIOTEHIHO-
MeTpa OTMEYaloT KOJHYECTBO CJYYa€B TNOTepH KOHTAKTa, MNPOTH-
JKEHHOCTH KaKIOTO H3 KOTOPBIX TOCTHTAaeT HEKOTOPOH Hamepen 3a-
ILaRHOH BeAHuHHbl (3-5 MmAcCeK).

§ 11.3. CBOPKA JATYHUKA YTJIOBbBIX CKOPOCTEN

HauGoJsiee mmpokxoe mpuMeHeHHe ABYXCTeleHHbie MHPOCKOML HO-
JYUMJIH B KauecTse gaTdika yrjoseix ckopocrenr (JIYC). Pacemor-
pHM OCHOBHble oliepanuu c6opku AYC, nmpuHuHOHanpHase cXeMa 1
c6uruil B KOTOPOTo mokaszansl Ha puc. 11.4. OcHosubim TpeGosa-
HHeM K NPuUGOPy sIBJSIETCs] TOUHOCTb BBIXOJHOIO CHrHaja B 3aGHCH-
MOCTH OT H3MCPSIEMOH YIVIOBOH CKOPOCTH, HANPUMeED HampsIKeHH:d
Uik, CHIMAEMOTO ¢ MOTEHIHOMETPHYECKOrO JaTYHKa B 3aBUCHMOCTH
OT YIJIOBOH CKOPOCTH » MOBOPOTa 00DBEKTa, HA KOTOPOM YCTAHOB-
nen JYC.

J1s1s1 TOro 4TOGbI BHISIBUTH BJUSIHHE NEPBHUYHBIX TEXHOJOTHYECKIIX
daxropos Ha Tounocts JIVC, mpoanasusnpyem ypasHenne (11.5)
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¥ApaKTePUCTHKH NATYHKA, T. €. 3aBHCHMOCTb Upnyx=[(0):

i u u H r2
— _ [F
Uy === 8 = ——rgfl=— Fs—
Iy Iy Iy r K
[Tocko/bky H3-32 HETOUHOCTH HBrOTOBJIEHHsSI feTasicil, cOopKu
HpH60pa, HEeMMOCTOAHCTRA HanpAaXeHHsI HCTOUHHKA NHUTaHug U CKOpO-

 [8]. (11.5)%

Z Puc. 11. 4. THPOCKOTHYECKHE AATIIK
yraoBbix ckopoctein (JIYC):

I- rupoysen; 2—ROBOJOK; 3- -LICTKO1ED-
XKATECb

CTH BpPAUIEHHs] pOTOPA THPOMOTOpA BEJIUUHHBL Iy, Ty, I3, by, u, H u K
MOTYT OT/JHYATHCH OT HOMHHAJbHHIX 3HAYEHHH, TO BO3HHKAET IIO-
I'DEIHOCTb Allpyx BBIXOZHOrO CHTHajga Inpubopa IpH H3MEPEeHHH
IaHHOHN YIJIOBOH CKOPOCTH ®.

Binanne oTae/bHBIX NMEPBHUHBIX IOrpEIIHOCTEH Ha CyMMapHYIO
MOTPEIIHOCTh NPHOOpa MOMKHO IPOAHAJHIHPOBATH O METOIHKE, H3-
soxkenno#t B ra1. I1. Mccaenosanusa ongHoro KOHKperHoro nputopa 1o
YKasaHHOl MeTOfHKe IOKasamaH, YTo MpH JONYCKaX, NpelycMOTpeH-
HbIX Ha M3TOTOBJCHHe JHeTasdefl n y3Jjgos npubopa, cymMMapHas MHO-
TPEHIHOCTb NpHOopa Adgyy Coctamiser 5,6 8. [ToCKOMIbKY pOMYCTH-
Mas MOTPEIIHOCTb dupyx=1,2 8, To cOOpKa ¢ o6ecneucHueM MOJHOH
B3aHMO3aMeHSeMOCTH He BBIMOJNHSIETCS] H HeOOXOAHMO NPENYCMOTPRTD
pEryanpoBOUHble Omepanuy. YaenbHble 3HAUeHHs NepBHYHBIX MO-

* PaamepnocTs BCINYIH, BXOAALINX B (QOPMYJAY, CAGAVIO{AA: Upyx U U B 8
lopum; H B -cm-cex; ri, rouryn mm; KB [-cmfpad; @ B pad/cex.
Koraa pasmeprnocts o Gepercs B epadjcex u K B Tcmfepad, B snameHaTelsb
25
Gopmynui (11.5) caenyer sBeetn xosdounucat 57,32 (')_6—0 :57,3) .

o
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TpelHocTell B CyMMapHOHA morpemHocTd npudopa, MoJydyeHHble Ha
OCHOBE YKA3aHHBIX HCCJAEIOBAHHE, TIPUBCAEHHl B TabJMIE,

TlepBHYHBIE IOrPEIIHOCTH Arg Ary Ars Al AH ‘ Au ‘ AK
3naueHwe nepBHUNtOH IO- 0,2 | 47,1 0,7 1,3 t 1,2 1 20,3 | 29,2
rPelHoCTH B % OT Aug,, l
<1 [ =B S —
& 8 S F B ~
8 ) 15 Q E§ =
N INCN 5 3 N >
& 8y § N NS X
3 <R & 3 3 N
L2 __7r_1 Z;Lrﬂ | Z 2 7
I IN] T 1 ’— [N
N g & N N S
x 3 z x £x 8s
3 N 3 3 TR AN
SPULs o] ] 1R8] S
L 3
3 2 8 2 7 5
7
S
RS
o oo [@ X
7 7
x 3y N
£R 211938
N 2IY o] S
o= §§§3 N
_QA NN X
Puc. 11.5. Texnonorudeckas cxema cOOPKI JATUHKa YIVIOBBIX CKOPOCTEH

[Tocko/abKY yKeCcTOdeHNEe IONYCKOB HA NepBHYHbIE NMOTPELIHOCTH KO-
HOMUYECKH HEONpaBJaHHO, TO HEOOXOAHMO YCTAHOBHTb, 34 CYET U3-
MeHEeHHS] KaKHX apaMeTpoB HanboJee LeaecoobpasHo peryaHpoBaTh
npubop. U3 tabauusl BUAHO, uTo 3 dekTUBHBIM cnocofom pery-
AUpOBaHus npubopa ABJSETCS H3MEHEHHEe pajinyca rp U BeJHunHbl K
(mon6Gop MPYXHUH MO XKECTKOCTH).

Ha puc. 11.5 nauna texHosoruueckas cxema c6opku mnpuobopa.
[Tuppamu 1—10 (B Kpy:KKax) moKasaHbl PeryJHpOBOYHO-NOBEPOYU-
wbie onepauuu. ['HpoMoTOp, Yy3J/Bl MOBOAKA, LIETKOAEPKATEAA H HO-
TEHIIMOMETPA, a4 TAKKe TOKOpPACIpPen aHTedbHas KOJAOAKa NOCTYNanT
Ha yuaCTOK OKOHYaTe bHOH cOOpku mpudopa cobpanubiMu. IIporecc
OKOHYATeJbHOH cOOpKH MpHOOpA COCTOHUT H3 CAENYIOWIHX ollepaltuil:
1) cGopka rupoyaaa; 2) ycTaHOBKA FHpoys/ja B Kopmyce nputopa;
3) ycTaHORKA y3ja NPOTHBOACHCTBYIOUIHX NPYKHH C MOTEHLHOMET-
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PHUYECKHM 1ATYMKOM BBIXOIHBIX CHIHAJIOB Ha KOpHyce MpHOopa M pe-
ryJauposande npu6opa; 4) nposepka npufopa Mo BHIXOAHLIM 11apa-
MeTpam.

C6opka rupoysia CBOZNTCS K YCTaHOBKE THPOMOTOpPA
B Y3eJ paMKH ¢ OCAMH. Pe3b0oBbie BTYJKH HABHHYHBAKT Ha OCh
cTatopa rHPOMOTOpa Tak, 4To0bl paMKa HMeJa YyIpyrie gebopmalny
BIOJIb ocH rupoMmoTopa Ha 0,2—0,25 mm n urobsl Mexay BHYTpEH-
HUMH CTeHKaMH paMKH H (uasnamMu rEpoMoTopa Obla OmZHHAKOBbIH
5a30p (Nleppasl peryaupoBoYHasi omepalus). PespGosbie BTynKn Ha
OCH CTaTOpa r'HpoOMOTOpa KOHTPAT Kiaeem B®-4. 3arem no gsym ycra-
HOBOYHBIM WTH(PTaM HA PaMKy YCTaHABJHBAIOT H NPUKPEMJATIOT
1peMsl BHHTAMH Y3eJ moBojKa c maabiem. [locae Bropoit perymupo-
BOYHOH OMepanuy —— CTaTHYCCKOTO YpaBHOBEIIHBAHUS — THPOY3LT 1O-
MeIlal0T B TepMocTaT Ha 2—3 4ac npu TeMiepatype 90—95° C pas
CYIIKU Kiess B®-4.

Ycranoska rupoysaga B Kopnyce npuopa comnpo-
BOXKJaeTcs NoJAGOpOM IIapUKONOALIHITHIKA, BTYJOK H 1and paMku
nas obecneyenust TpebyeMoil TOYHOCTH MOCAJKH NOAUIHIHHKOB (pe-
ryaupogsoynas onepauus 3). Ilepen okoHuaTeNbHBIM NpHKpenaeHHEM
BTYJIOK K Kopuycy npu0opa peryJaupywT ocesoil Jiodr rupoysaa
¢ IOMOUIBIO PEryJIHpOBOYHAIX NPOKJIAJIOK, NTOAKAANBBAEMBIX IO TO-
pey dJaanua BTYJIOK (perynnpoBouHast onepaunus 4).

Ycranoska y3Jjga NpoTHBOLEHCTBYIOIUX NPY KHUH
C NOTEHIHOMETPHYECKUM NATYHKOM BHIXOAHBIX CHI'HAJOB COINDPOBOK-
naercst IByMsl peryJHPOBOUHBIMH ONepalysIMU 5,6: peryJupyIOT KOH-
TAKTHOE JAaBJICHHE LIETOK H CTATHYECKH YPABHOBELIHBAIOT y3€/ LIUEeT-
KojpepxKatesst co juetkaMu. [ToTeHiuomMerp 3akpemisiior B Tpebye-
MOM Haya.JbHOM HJH HYJIEBOM IIOJOXKCHHH OTHOCHTENBHO IIETOK.
[Teper; oxoHuaTe/IbHBIM 3aKpelJIEHHEM KpOHIUTEHHa y3jga NpOTHBO-
NeACTBYIOWMX NPYXKHH Ha Koprnyce npubopa pPeryaupyior Haubosb-
IUHH BBLIXOAHOH CHrHaJ NpH H3MepeHHH HauboJjbluell (mias puana-
3OHa M3MepeHus JaHHOro InpHubopa) yrjosoHd ckopocta. [IpuGop
yCTaHABJAMBAIOT Ha IOBOPOTHBIA CTOJ, KOTOpBIA coobiiaer npubopy
TpebyeMy HaHOOJbIIYIO YIVIOBYIO CKOpOCTh. Ec/in npH 3ToM B npes-
BapUTeAbHO CcOOpaHHOM NpHOOpe OTKJOHEHHE HIeTOK MO IOTEHIHO-
MeTpy OyjeT MeHbLIEe 3afaHHOrO (MaJs BHIXOHOH CUrHAJT Upyx), TO
y3eJ TOPOTHBOICHCTBYIOUIMX NPYXKHH TNEpPEMEIIAOT OTHOCHTEIbHO
Kopnyca npufopa, Tak, uTo0bl pafuyc rp ysenuuuics (cu.puc. 11.4).
Iocse 3T0r0 pEryMMpYIOT HOJMOMXKEHHE YIOPHBIX BHHTOB, OIPAHHUH-
BawUIMX RanboJblINE OTKJIOHEHHSI THDOY3Ja BOKpPYr OCH XX, Ha
yUopHpie BHHTHI HABHHYMBAIOT KOHTPrafiku; Ha xopmnyce npHoopa
YCTaHAB/JIHBAIOT TOKOPACIPENENHTEIbHYI0 KOJOAKY H 3aKpeHJIsOT
JBYMsI BHHTAMH; MOHTAXKHbIC MPOBOJAA paCHaUBAIOT COTJIACHO CXEME.
IlpuGop saxpuialor, ycTaHaBAHBAS [BA KOXKYXa H 3aKPCO/sAs HX
BHHTaMH.

OxonuvaTteabHo NPHOOpP NpOBEepPAIOT O Beem mapa-
MeTpaM COrJiacHO TEXHHUECKHM YCJOBHSIM IIPH HOPMa/bHON TeMIle-
parype, npu —60°C u npu +60°C (onepanuu 8, 9, 10).
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Jlsisi MHOTHX MpHGOPOB BBIXOAHbIE MapaMeTpbl NPOBEPSIOT Mocae
oigepxupanust npy —60° C u npn +60° C T0s16KO BHIGOPOUHO (Y HE-
CKOJIbKHX TPHBOPOB U3 GOJIBLION IIapTHH MM OAHH pa3 3a KAKOH-TO
KaJeHapHblil CPOK — KBapTaJ, nojyrogne u 1. A.). OcHOBHYIO map-
THIO MPHGOPOB NPOBEPSIOT TOJbKO IPU HOPMAJ/IbHOR TeMIepartype
(+20°C). B stom ciryyae npuGopbl nepea OKOHUATEbHOH TPOBEP-
KOl TIOJBEPraloT TEMNEPATYPHOMY CTApCHHIO, 3aKJI0UaKoUmeMycs
B NOCJEN0BATENbHOM BbiIepKHBAaHUH NpHOOPOB B TeueHue 1-—2 uac
npu + (60—90)° C, npu —60° C u crosa npu + (60—90)°C.

§ 11.4, TUMOBOW TEXHOJIOTUYECKUHA MNPOUECC CBOPKH
U PETYJIHPOBKH TUPOBEPTUKAJIEN

[Ipunnunuajsbuas cxeMa THPOBEPTHKAJM BH3YaJbHOTO THNA
(aBHAaropusoHTa) H THPOCKOIHYECKOro JaTyHKa BepTHKAJM, I10-
CTPOEHHOTO Ha TpPHHIHIE CHIOBOH TMPOCKOMHYECKOH CTaOHIU3AIUH,
npusenena xHa puc. 11. 6.

Uggry; (MERRAN) )A/

Ugpix7 (wpen) &)

Puc. 11.6. CxeMb rHpOBepTHKaNeH:

Q—aBUATOPH3ONT; G—ILATYHK THDOBEPTUKAJH

[JaBHble TeXHHYeCKHe TpeGOBAHUA K IHPOBEPTHKAJIAM — He0O-
XONMMasi TOUHOCTb BbIJAYH MMOKA3aHHI HJH CHTHAJOB NPH IPOXOJIb-
HbIX M TIOTepeunblX HAKJIOHAX JIeTaTeJbHOrO anmnaparta M HaJex-
HocTh paboThl,

C6opKa M peryaupoBKa aBuaropusonra

PaccMorpuM nponece ofulefl (oKoHuartenbHOi) CGOpKH M pery-
JHpPOBKH 4BHATOPH3OHTA, KHHEMATHYECKas CXeMa H KOHCTPYKIHs
Koroporo nzo6paxkena Ha puc. 11.7. K ofuiefi cGopke OTHOCATCA
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a—TrHpoyses; 6—KapAaHOB Y3el; 8—KHHeMAaTHueckas cxema npubopa; e—y3eJ uepenHero
drauua: J—KHHeMaTHUeCKas CXeMa NepefHero ¢JaHua; e—o6lufl BHA npubopa co cHA-
THM daanieM; x—BuJA NpHbopa C3alil €O CHATBHIM KOMKYXoM 6e3 rapoyzia H DepeiHero
(ananua;
I—cBuunoBnte  1WafiGe; 2, I8—GanaHCHPOBOUHBIE BHHTH, 3-—POTOpP NONEPEYHOro KOppeK-
LHOHHOrO Motopa; 4, /2, [7, 5/—KoHTakTHbIe FPYHNBL TOKOHOABOMAOB; 5—XHAKOCTHBIE Ma-
ATHUKOBEIH Nepexsioyarelb; 6—THpoMoTop; 7, [3—OCH KapHa®oBa Y3fia; &—CBHIHNOBBIH
GanaHcHpOBOYHHIN Tpy3; 9—KapaanoBa paMa; [0—rupoysen; [//—poTop NPOAOALHOFO KOp-
PEKUHORNOTO MOTODPA; J4—rpys; [S—miauka; [6—NOBOLOK; [9—CTATOp nOMEpednoro  Kop-



Puc. [1.7. CxeMa M KOHCTPYKINA aBHArOpU3OHTA:

DEKUHOHHOTO MOTODA; 20—BePTHKAJBHBIH WHHAEKC; 2/—auHHS roprsonta; 22—cdepuyeckudi
SKpaH: 23—MeXaHU3M OGJIOKHDOBKH BHIKJIOUEHHsl nonepeunofl KOPpEKIHH (MeXaHH3M 3a-
nycka): 24—pyKoATKAa MeXaHHaMa 3anycka (MexaHH3Ma GIOKHDOBKH BBIKJIIOUEHIISI [I0MNe-
peuHoll KOppeKuKu); 25—CUrHANbHBIH BJIaXKOK; 26—10n3VH; 27, 28~—mTHMTE; 29—nuacTiua;
30—MeXaHH3M NepeMenreHHs CHJIY3Ta caMoJsieTHKa; d/—nepenuuit baauew; 32, §7, 38, 40—
3y6uatele KoJeca; 35—VKasareds CKONMbXKEHUs1; J4—ckoba; 35—-NpHXKUM; IE—CaMOTODMO-
3l1as ra#ika; 39—pyKoATKa nepeMemeHus CcHAy»Ta caMoJieTHKa; 4/—CHJAY3T caMoJeTHKA;
42—HENOABHXKHEI TOPH3OHTALHBIH  HHAEKC; 43—HyneBoe  JeseHHE  IUKAJBl KPEHOB;



44—mwana KpeHoB; 45, 49—npo6kH NOAMUNHAKOB KapliaHoRa Y3aa; 46—xkopnyc; 47—3an-
nuit  duaasen; 48—cTatop NPOAONBHOTO KOPPEKHHOHHOTO MOTODPA; 50—KOXKVYX; 52—kpou-
wrefin; 53—BTynKa; S4—xpoumTefin; 55—Ko0aNaUOK; 56—KOHTAKTH GHMETAJIHIeCKOTO pene;
57—nepexoasukK; 5§—IuTtencelibHas BUJIKa; 59—HepaGounil CeKTOp AHCKa; 60—ynopias niaa-
CTHHA; 6/—[HCK BHIKJIOHATENsl HONEPeUHoii KOPPEKUHUIN: 62—r1afika; 63—pabounii cexrop
AHcKa 6/; 64—KONOAOUKA €O WETKAMH; 65—IIeTKa; 66—O6HMeTaanuyeckoe pede; 67-—uarpe-
BaTeJIbHEIH 3/EeMEeHT pene 66, 68—O6HMeTanuYecKas IJacTHHA; 69—perymip®aoqmﬂe npa-
KMTATKH
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cbopka KapJaHoBa y3Ja H yCTAHOBKA €ro B Kopnyc mpubopa; ycra-
1I0BKA KOHTAKTHOR I'PYNNbl; pacnafika MOHTAXKHBIX TPOBOJOB; ypaB-
HOBELIMBAHUE KapAaHoBa y3aa B Kopnyce npubopa; ycraHoBKa y3JI0B
GUMera/HYeCKOro pejie U psAga APYrHX y3J0B H Aerajell; peryJH-
pOBKa aBHATOPH3OHTA; 3aKpblBaHHe MpubOpa; KOHTPOJAb 0O TNapa-
MeTpaM TeXHHUYeCKHX ycjoBuil [16].

YecraHoBKa KaplaHoBa y3Jga B Kopnyc. Tpebyeman
nocagka feraseil yaaa onop (npobok 45 u 49 B orsepcrust 46 Kop-
nyca u 47 sanHero (uaHia, NOAIIHNHUKOB HAa OCAX KapRaHopBo#
paMpl) OCYILECTBJIACTCH METOAOM Nojbopa HeTajed COOTBETCTBYIO-
mux rpynm. [Tocae yeTaHOBKH U 3aKpelJIeHHs] KapAdaHOBa y3Ja B KOp-
nyce ¢ MOMOLIUBIO CIENHANbHOTO NMPHCIOCOBIEHHS H3MePSAIOT OCEBOK
aodr. Josogst Jodt Ko TpebyeMoil BeJHUHHbB NOAOOpPOM MpOKJa-
IOK, yCTaHABJMBAEMBIX TOX Topel (JiaHIa BTYJOK.

YeranoBKa KOHTAKTHOH rpynnbl Ilpn cOopke Losxkno
6bITh OOeclleueHo COBNAajeHHe TOUeK KOHTAKTHPOBAHHA C OCbIO Bpa-
IeHust Kapaanosa yadaa. [1pu moBopoTax KapaaHoBa y3/Ja KOHTAKTh
He J0JKHB CMElaThcsl OTHOCHTeNbHO Apyr JApyra. Heobxomumoe
PACIONOMXKCHHE KOHTAKTOB MO BblCOTe M ofecnedeHne TtpebyeMoro
KOHTAKTHOTO JABJIEHUS JOCTHTAIOT, TepeMelnas KpoHilTeiin 52 ¢ KoH-
TaKTHOM rpynmo#t 5/ mnonbopoM COOTBETCTBYIOUIErO KOJIHUECTBA
wafi6, mogKAaAbIzaeNbix noa Kpouiurein {(cM. puc. 11.7).

Pacmailixa MOHTaXHBX OpPOBOLOB COTJACHO
MOHTAXHON cCXeMEe.

[IpoBepka BeJMHYHH MOMEHTOB TpeHHST B OCHX
rupoysJsa. i KapAraHosa yasaa. MomMeHTH TpeHHs NpoBe-
PSIIOT ¢ MOMOUIbIO rpammoMerpa. Pacrosaras HOXKY rpaMMmoMerpa
Ha OnpefeJeHHOM pPacCTOSHUH OT OCH BPauleHHsl, OTCUMTHIBAIOT BEJIH-
UHHY VCHJHs, TPH KOTOPOM HauuHaeTcs ABHXKeHHMe yaaa. Mowment
TPeHHsl, PABHbINI NMPOH3BEAECHHUIO STOr0 YCHJHSI Ha pajaHyc, Ha KOTO-
[OM TpPHJIOKEHA HOXKKa rpaMMoMerpa, He JOJKeH MpeBOCXOAUTb
JTONYCKAEMOH BeJHUMHBL ECiaH 3TO yC/IOBHE HE BBIIOJAHSETCA, TO
KapAaHOB y3eJ CJefyeT pasobpaTh, IPOBEPHTb M BHOBb €OOpaTh.

[Ipy ypasBHOBEeWHBAHHH KaplaHOBa y3Jda BO-
KpPyr OCH ero BpauleHHss B Kopnyce mpubopa cue-
AyeT YUMTHIBATH HAJIHYHE ONPENENEHHON BENTHYHHB! HHXHEH MasATHH-
KOBOCTH, OCTaBJsEMOA NpH ypaBHOBelHBaHHH rupoyssia. Ilostomy
NpU ypaBHOBEUIHBAHUHM KapJaHOBA y3Jia HaJo NpeABapHTEJIbHO KOM-
[EHCHPOBATb HIKHIOW MAasTHHKOBOCTb THPOY3Ja, BPEMEHHO MOMe-
nas rpys Ha BepxXHell KpBILIKe THPOMOTOpa. YpapHOBEIINBAHUE Kap-
NaioBa y3Ja OCJOJKHSIETCsl HaJlluheM Ha THPOy3Je MKHIKOCTHOTO
nepex/ouatess. [lepemerienne XMAKOCTH B HeM IIPH HAaKJOHAX
THPOY3J/1a BbI3bIBAET H3MEHEHHE TOJIOKEeHHs HenTpa TsKecTH. Tpyn-
HOCTH IIPH YpaBHOBEHIMBAHMH BbI3BIBAIOT H OCEBOI 3230pD B ITOJIIHII-
HIKAX THPOy3Ja, MHHHMAaJbHASA BEJIHYHHA KOTOPOTO B 3TOM NpHOOpe
neaaercst pasuoil 0,02 mm. Kapnanos ysen ypaBHOBEIIHBAIOT, mepe-
Melast 6aJancHpOBOYHbIE BHHTHI, PACHOJOXKEHHble HA KapIaHHOH
paMC MPH TOPH3OHTANLHOM PACTIONOXKEHHH OCH BpauleHHs IHpoysJa.
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[Tpu maxsgoHe KapaaHosa yaaa Ha 15°—Z20° B o0e CTOpPOHBI OT 3TOrO
[OJIOKEHHUsS] OH HE QOJIKEH MMETb MepEMEUICHUII B CTOPOHY yBeJHue-
HUS HAKJOHA, a JBUTAThCSl B BEPTHKAJIbHOE MMOJOMXKEHHe HJIH OCTa-
BaTbCsl B NPHAAHHOM €My NOJOXCHHUH,
TTocsie CTATHYECKOTO YPABHOBEIUIHBAHHUA KapAaHOBa yada JOMOJ-
HUTEJbHBIH TPy3, NOMEUIECHHBIN
P § Ha KpbllIKe, CHHMaETCH,
I[ipu PETYJHUPOBKE
aBHaropu3oOHTa ero  3a-
KPeNJISIIOT Ha YCTAHOBKEe, H30-
fpaxkennoil 1na puc. 11.8. ITo-
BOPOTHBIH CTOMHK I3 yCTaHOBKH
BBICTABJAIOT O YPOBHIO B TOpPH-
30HTAJNbHON TWIOCKOCTH. 3ateM
npubop peryJHpyioT B TaKoil
HOCJACAOBATEJBHOCTH
l. TTopxmoyalotr nurague H
M3MCPAIOT BpeMs pasTroHa po-
TOpa rUPOMOTOPA, BPEeMs BOCCTA-
HOBJIGHHSl TJABHON OCH THpO-
15 CKOMa X BepTHKaau (He GoJjee

N 2—3 mux), a TaKxKe BpeMs cpa-
\\//{o\ faTblBaHHA ~ OHMETAJNJIHUIECKOTO
ﬂm peJie.
e 2. IlpoBepsiloT  BepTHKAJIb-
> HOCTb DACHOJNOXKEHHS OCH po-

Puc. I1.8. Yeranoska aas peryaupopkn TOpa TOBopoToM mpuGopa  or
aBHATODPH3OHTA: HCXOJHOTO TIOJIOKEHHSI Ha YroJ
I—JmMﬁ; 2—WugeKe IJAA OTcUera YIJOB IO +=90° BOKpYr BepTHKaJIbHOﬁ OCH.
TGt ¢ —Ciooph s kot Ecaw mocae noBopora Ha 90°
miKanie 6;_6——11(1Kana; 7—r1p1460p13a;.x na_}xenb': BJAEBO H BIIpaBo OT HCXOAHOIO
ﬁ;{“ﬁ“”f}"_;yf(;L‘;‘??Kf‘;q‘}%i;‘f,ﬁfff,(f'gﬁoggfa TIOJIOKEHHs TTOKA3aHUS yKasaTe-
O e 7 0A0Tenol BSPTIC e ARHATOPHAOKTA AN AGTHI-
14—pyKosiTKa ToBOpoTa npuﬁogﬂoﬁ naHeau 7 KOB CHUrHaJsJoB erHa U TaHra;xa
fo—mixada momopora  cromaka; Io-ansexe ~OCTATHCH —HEH3IMEHHB, TO 3T0
st s et ™™ CBUACTENCTOYET O pacmosose-
HHH OCH POTOpPa TOYHO MO BEPTH-
kami. Ha puc. 11.9,a noxkasaHo HEBEPTHKAJBHOE pacloONOKeHHE
GCH pOTOpa — NpPOJAOJbHBIH HAKJOH § B pE3yJbTaTe NOBOPOTA BOKPYT
ocH y BuyTtpennedl pamku. Ha puc. 11.9, 6 moxkasano nosoxenue npu-
Gopa 1ocje MOBOPOTA €ro BOKPYTI BepTUKaIbHOH ocu Ha 90°. Bugno,
YTO OCb POTOpA B CHJAY CBOMCTBA I'MPOCKONA COXPAHATH HEH3MEHHBIM
HanpasJ/ieHHe CBOCH OCH B NPOCTPAHCTBE OCTAJach B INpeKHEM
HAKJIOHEHHOM TOJOXKEHHH, a NPONOJbHEI HAKJIOH B BHyTpeHHE!l
paMKkd Tepelles] B I[ONEPEUHBI HAKJ/IOH « HAPYKHOH paMkil BO-
KpyT OCH X.
ITpu mosopote npuGopa ra 90° B Apyry0 CTOpOHY mpHUGOpP MOKa-
3aJ1 Obl He MPABbIH, a JEeBbII KpeH,
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Ha puc. 11. 10 nokasaHo H3MeHEHHE CHTHAJOB JaTuHMKa KpeHa u
TaHTdXa IIpH HEBEPTHKAJbHOM DPACHOJIOXEHUH ocu poTtopa. Ilo-
CKOJIbKY UMEeTCH HAKJ/IOH OT BEPTHKAJIM HA yroJ P B pesyabTate IO-
BOpOTA BHYTpEHHeH paMKH BOKPYI OCH y, TO CTpejKa yKasaTess
TaHra)ia pacnosoxeHna IpOTHB HYJS, a yKasartejb KPeHa II0KAasbl-
Baer kpeH. Ha puc. 11. 10,6 nanpl nokasauusa ykaszatesel mocje mno-
Bopota npubdopa na 90° Bokpyr ocu { Bnpaso. BuaHo, uro nomepeu-

/J/

y VAL
\“/I\/ \}?

Puc. 11.9. Cayvaii HeBepTHKasblOCTH OCH poropa:

g

@~-HavajbHoe mojoAeHHe npubopa; 6—nokazanus npu6opa MNOCAE [OBOPOTA €ro  BOKPYT
ocH § ma 90°

Hblil HAK/IOH Ha YTOoJ B BHYTpEeHHeHl paMKH Mepeies B IPOLOJbHBIN
HaK/IOH HapyXHOH paMku Ha yroa a(a=p). Crpenka ykasaress
Kp€Ha yCTAHOBHJ/IACh Telepb NPOTHB HYJIEBOrO Ne/eHHs, d CTpeskKa
yKasaress TaHraxa CMeCTH/ach Bmnpaso. Takum oGpasom, usMeHe-
HHE 1I0Ka3aHHil (CHIHAJOB) KpeHa M TaHTaxka IPH Pa3BOPOTe npu-
Gopa BOKDPYT BepTHKaJH Ha yroj =90° CBH/IETENbCTBYET O HEBEpTH-
KaJIbHOCTH DACIIOJNIOKEHHS OCH pOTOpA.

Ecin cratnueckoe ypasnoBewmBamue rupoysga u Kapaanosa
y3/ia GblI0 NPOBENEHO NPABU/IBLHO, TO HEBEPTHKAIbHOCTH pPaCIOJO-
KEHHsI OCH pOTOpa MOXKET ObiThb Pe3yJbTaTOM HEenpaBHJIbHOTO 3a-
KpEnJ/ICHHsT KHUAKOCTHOTO MAaATHHKOBOLO IepeK/IouaTesss — Henep-
UEHANKYIAPHOCTH 6a30BOH IIOCKOCTH MepekIioyaTe/si OCH poTopa
rHpocKona,

3. Ilposepstior u perymupyioT NOJIOKEHHE HHIEKCOB NPH HEOBX0-
AHUMOCTH COBMEUIEHHS HENOIBHKHOTO TOPU3OHTAJILHOIO HHEKca 42
U JIUHHH TOpH30HTA 2/ (cM. puC. 11.7) C Hy/IeBbIM JeJCHHEM IIKAaJbl
TaHraxa ua cepuyeckom skpaHe 22, a TaKkKe COBMEIIEHHS BEpTH-
KajIbHOTO MHAeKca 20 C HYJeBbIM JejeHHeM 43 MKajbl KpeHoB.

4. PeryJnpyior yseJs phIK/OuaTeNst Koppekiui. OTK/0ueHHe Mo-
flepedHol KOPPEeKIHH LOJIKHO IPOMCXOJHTD NPH IPUMEPHO OLHHAKO-
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BbIX yIJaxX KpCHA mpuGopa BOpaBo M BJIEBO OT HCXOAHOrO BEPTH-
KaJbHOTO MoJloxeHHMs. Ecau pasHuna B yriax KpeHa, NpH KOTOPbBIX
OTKJIIOUAETCS KOPPEKIHMs, TpeBbliaeT JOMYCTHMYIO BQIHUMHY, TO,
ocIaGHB raiiky 62, Kpernsl(yl0 Ha OCH JAHCK 61, €ro I0BOpauHBaiol
Ha HeoOXOAUMBIH yros. [IpH BBIKJIIOUEHHH KOPPEKHHMH NOKA3aHHs
KOHTPOJIBHOr0 NpHGopa (BOJBTMETPA) PE3KO U3MEHTIOTCS. Tlocae
TOro Kax MOJIOKEHHe AMCKA OTPEery/HpOBaHO, rafiky 62 saTsirHBaIOT
70 0TKaza, Ec/iu yriisl BHIK/IIOUEHHs KOPPEKUHH OJIHHAKOBH, HO Tpe-

Puc. 11.10. Mameneduc foKa3aHW# A4TUHKOB KpeHa 11 TaHraxa npH
HeBCPTHKAJNBHOCTH OCH POTOpa M IOC/Ie N0BOPOTa HA 90°:

G—roJloenHe W MOKA3AHUS yKasareds B HCXOLHOM IOJOxKeHHM; G—mocsie MOBO-
pota npuGopa na 90

BLILIAIOT JONYCTHMYIO BEJIMUHHY, TO y3es IIEeToK CJIeyeT mepeme-
CTUTL MO JAMCKY TakKUM 06pa3oM, YTOObl COBMECTHTb TOUKH KOHTaK-
THPOBAHHS C CepefHHaMH pabOuHX CeKTOpOoB mucka 61.

5. OKOHUATeJbHO CTATHYECKH YpaBHOBELIMBAIOT KAPAAHOB y3ej
B KOplyce B 3aBHCHMOCTH OT BPEMEHH TIPHXOJAA [HPOCKONA K BEPTH-
KaJH M3 YeThipex HaKJOHHBEIX MOJIOXeHHH, Mph KOTOPLIX IMOoKasaHHsA
NpH6Opa COOTBETCTBYIOT MHKMPOBAHHIO, KaO0pUPOBAHHIO, JEBOMY 4
npasoMy kpeHam B 30°. PasnHocTb BpeMeHH BOCCTAHOBJEHHA IHPO-
CKOTla K BEpTHKaJIM M3 IPOTHBONOJIOKHLIX HAK/IOHOB HE JOJXKHA
GbITh GOJblIEe [ONYCKAeMOf TEeXHHUeCKMMH YCJAOBHSIMH BEJHUYMHDY
Iy (mun).

Tak, HanmpuMep, ec/i Noc/e CO3faHHsI 3aBaja ocH potopa Ha 30°
BJIEBO OCb POTOpA 3aTeM INPHXOIUT K BEPTHKAIbHOMY MOJO0XKEHHIO
gepes f, a mocJje co3nanust 3apasna Ha 30° BnpaBo — BO3BpALLAETCA
K BepTHKaJH uepe3 fz, TO YpaBHOBEIUHBaHHE CJelyeT BeCTH TaKHM
06pasoM, 4ToObl OBIJIO BLINOJHEHO yC/IOBHE

[‘Jl‘l”ll2i‘<tn'

PassocTb BO BpeMeHH BoccTaHOBJeHus (f—f25=0) 06ycJ/I0BIeHa
60KOBOIl HEypaBHOBEILIEHHOCTbIO, MOJ KOTOpO# OyjpeM TMOHHMATh
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CMELenie IeHTpa TAXKECTH THPOCKONA B IOPH3OHTAJABHON MJI0CKO-
CTHL — BAO/Ab OCEHl X, y BHEUIHeHl M BHYTpeHHeil PaMOK HJH BHO.IL
OnHOA M3 5THX ocel. Ilyern, HanpuMep, GOKOBasi HeypaBHOBELICH-
HOCTD BblspaHa HajauuneMm rpysa P (puc. 11.11). Boageficryst zmo-
[IOJIHUTEILHBIM YCHINEM Ha BHEIIHIOI0 PAMKY IMpPOCKOMa, BLI3OBEM
Upeleccuio BRYTpeHHeH paMKu (BOKPYT OCH y) M mocte 3asasa oCIH

T
P ﬁ
Y
> J
d
Y
N, X
a)

Puc. 11.11. Buusnue momenra HeypaBHOReiewHocTH Mp wa cxo-
POCTL  BOCCTANUBJICHIS 113 HPOTHBONOJIOKILIY 34BA70R:

G—pACIMOJIOKEHHe  y3J1a [OpH  OTCYTCTBUH 34BaJIOB; 0, B—pacnoJOKCHHe
BCKTOPOB MOMEHTOB M | lleypaBHOBELIEHHOCTH KOPDPEKUHOHHEBIX MI{I! /HKQV

¥ tpenns M M,y TDH maksone ocu

poTopa (oT BepTHKasu Ha 30°) NIPEKpPATHM BO3AEHCTBHE HA pPAMKY.
Mowment My, passuBaeMbIl KODPEKIHOHHBIM JBHraTeseM  (CM.
puc. 11.6), BrizoBer npeneccio (y B HANPABIEHHH K BEPTHKAJH.
IIporuBononoxuo ABHKeHHIO @y OyLeT HaupaB/aeH MOMEHT TpeHUS
May B onopax mo ocu y. Momenr M, y» B CBOIO Oouepeflb, BHI3bIBAET
NPELECCHI0 @, = /% BOKpYT ocu X. ITpOTHBOMOMOKIO CKOPOCTH oy
6yner mefCTBOBATHL MOMEHT TpeHuss M., 1o ocu x. ITpeneccus oy
COBEpIUALTCS 1O TEX MOP, NOKAa MOMEHT Tpenns My, He ypaBHOBe-
CHTC MOMEHTOM My, KOpPDEKIHOHHOTO JBHraTesls, ITpakruuecku
THpOCKON GynieT coBepiaTh KOMeGaHUS OTHOCHTENbHO OCH X, BCJTEN -
CTBHE dero MOMeHTnl Ttpehnss My, OYAyT 3HAKONEpEMEHHBIMH.
Iosatomy ux Bausinne wa CKOPOCTb NPENEeCCHH ©y AJIS YIpOILeHIs
yunTeiBaTe He Gynem. Ha puc. 11.11, 6, 8 nokasanb BEKTOPLI MOMe€H-
ToB Mp HeypaBHOBEMIEHHOCTH, KOpPEKUMOHHBIX My, Mys u Tpenus
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M; «, My, BupHO, 4TO B ciayyae 6 moMmenTnl My 1 Mp uMeloT onH-
HaKOBOE HallpaB/eHHe H Bbi3biBaeMas MMH IPELecCHsi paBHa:

Mg+ Mp
yl_———_—H c0ss (11.6)

[0}

B pannom ciydae HeypasHOBelleHHOCTb Mp ycKOpsieT BOCCTa-
HOBJIEHHe K BepTHka/au. Ilpu cosgaHnu 3aBasia BOKpYI OCH § B IpY-
ryio cropory (cM. puc. 11.11,6) ckOpocTb NpENECCHH @y ONpene-
NSIeTCA YK€ pa3HOCTbIO MOMEHTOB!

_ Ma—Mp (11.7)

o
2
v H cosB

Ha BosBpallleHie ocH POTOpa K BepTUKa/in TpeOyercs Temepb 60J1b-
niee BpeMs.

PasHoCTh BpeMeHH BOCCTAHOBJEHHS YMEHbIIAIOT C MOMOLULBIO CO-
¢TBETCTBYIOILEr0 Ga/aHCHPOBOUHOTO BHHTA, YKPENJEHHOTO Ha THpO-
yase uan Ha KapaaHHoit pame. [TosopoT GasaHCHPOBOYHOTO BHHTA HA
OfMH OGOPOT M3MEHSIET Pa3HOCTb BpeMeH BOCCTAHOBJEHMHS Ha Oflpe-
leJeHHOe BPEMs B 3aBUCHMOCTH OT THma mupubopa (Hampumep,
Ha 1 mun).

Tlpyu cospanun 3aBajoB 10 KpeHy PyKosiTKy 24 3amycka npubopa
(cM. puc. 11.7) ycraHaBIMBalOT B NCJI0XKEHHE, MNpH KOTOPOM IIenb
[10NepeyHoro KOppeKropa 3aMkHyTa. B mpOTHBHOM c/y4ae rHpocKon
He BOCCTAHOBHTCA K BepTHKa/au. IIpH TakOM paclo/IoXeHHH pYKO-
sTKH (aaxox 25 Gyler HaXOAWUTbCS B 30He BHAMMOCTH OKHa Ipli-
Gopa. BeiBenem 3aBUCAMOCTb MEXAY MOMEHTOM Mp neypaBHOBe-
LIeHHOCTH M BpeMEeHeM BOCCTAHOBJEHHs FMPOCKONA M3 MPOTHBOIMNO-
JIOXKHBIX 3aBaJoB. Husa ynpoilleHust OyaeM cuuTaTh, 4TO Mpereccus
K BepTHKaJH COBEpLIAETCA C MOCTOSHHOH CKOPOCTbIO H HE Gynem
VUHTHIBATH BJHSIHIS HAa CKOPOCTb MPELECCHH MOMENTOB TpeHHs, KO-
Topble, KAK YKA3bIBATOCH BBILIE, HMEIOT 3HAKOTEpeMEHHbI XapaKTep.

Botunrasi u3 (11.6) ypasrenue (11.7), moaydnm pasHOCTb Aw
cKopocTefl BOCCTAHOB/IEHHMSt K BEpPTHKAJIH H3 MPOTHBOMOJOKHEIX
34BaJIOB:

AG= 0y — = Mg+ Mp o My — Mp — 2Mp (11 8)
- v H cosB Hcos Hcos8 ~ ’

VuuThiBas, 4TO MOMeHT Mp HeypaBHOBEIIEHHOCTH, CO3[aBaeMblii
rpysom P,

Mp=Pl

W momcTaplsist 91O 3HadeHue B ypasHenue (11.8), moaydum

2P
Aw= HcosB ' (11.9)

rge ! — paccTostHHe OT TOUKH MpUJIOXKEHHs rpysa P 0 OCH, BOKpYT
KOTOpPO#l OH CO37deT MOMEHT HeypaBHOBEIICHHOCTH.
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IIpn vanuuny nepeowauambHoro sapasa OCH THPOCKONA Ha yrog
P cxopoctu mpeneccHn oy, wmye k BEPTUKAJIH (noJarasi, 4To OHU Mo-
CTO#HHLI) paBHbBI
8 B
|

(l)y1 _ n U)yQ: —_—
1 iy

’

rae t, f2 — BPeMST BOCCTAHOBJCHUST K BEPTHKA/IH U3 NPOTHBONOMOK-
HBIX 3aBaJioB,

Torna
B B v (1 ! Bty —ty)
= -— :—————:\) —_——— :—_"\_ ]_1
Aw Myq Yyo 4 / ( 4 7 ) 4t (1 O)
IlpupaBuuBas npasbie vacty Borpaxenut (11.10) u (11.9), O YIHM
_2L Bt
H cosB 11ty

OTKy/la MOMEHT HEypaBHOBEIIEHHOCTH

ﬂﬂp:p[:W_ (11.11)

Ipupasuas pasHocts fo—+, JONYCKAEMOH BEIHYHHe f;, MOMKHO
OIYIUTL 3aBUCHMOCTE Mp OT Besnunumb .

Mpumep 1. Onpenenurs BeJHUHHY MoMeHTa M, HeYDaBHOBEIIEHHOCTH, ec/iH
BpEMs BOCCTANOBJIEHHS THPOCKONAZ K BEPTHKAJIH H3 NPOTHBONOJOXKHBIX  3aBAJIOB
P==30° cooTBeTcTBEHHO COCTaBASIeT [5,=9 Mun U {,==6 mun, KuHernueckuii Moment
rupockona H==4000 I - cu - cex.

Pemenue Ilpusogs PasMepHOCTH 33 aHHBIX BeJUUUH B, t, t, cooreercrt-
BEHHO K pad I Cex, COrMacHo ypaBheHHIo (11.11) nonyuaenm

Mom pp Blta=t) H coss 3009).60.4000.0,866 N
et — T T = R\ff N - .
P %t 57.3-2-6-60-9-60 e

Mpumep 2. Ha kaxofi Jroa ¢lelyer NMoBepuyTh GajaHCHpPOBOYNLIT BHUT g ]
yCTPafieHns MOMeHTa HeypaBHOBEWIEHHOCTH, DABHOro o BeJIHUHHe MOJIYYEHHOMY
B NpuMepe 1. Bec BHHTa coctasaser 6 [', mar pesbbol S=1 mnm.

Pemenue 3menenue MOMEHTa, c031aBacMOro BHHTOM,

M=PAL

rie P — Bec BHHTa;

Al — BesunHa UepEeMElICHHsI  BIHTA — HBMCHEHHS [OMOMKCHHS  ero LeHTpa

THKECTH:
M 0,84
Mp )
Mo=— 0014
P 6

ITpu ware sunta S=1 un AT TICpCMEIeUs, ero Ha 1,4 mm BUHT HEOGXOZHUMO No-
BEPHYTb Ha yroa

360° A7 360-1,4

T =T = 504°,

S 1
6. ¥Ymenbmaior 3adpocs maanku yKasaressi FOpU3OHTa IpPH BOC-

CTaHOBJICHWH I'MPOCKONA W3 3aBaJOB. B TexHHuecKix YCAOBUAX Ha
IpAGOpP CONEepKHUTCT TpeGoBanue, YTOGbI NpH BBHIXOAE H3 NPOJOJb-
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HOTO 3apaja 3a06poc 1Mo KPCHY He MpPEeBbLIIAJ ONpeACTeHHON BeH-
WHHbI, @ TPH BbIXOLE U3 [OMEPEUHOTo 3aBaja 3a0poc MO TAHTaXKy
TaKyKe He lpeBbllia] [ONYCKAeMOH BeJIHYMHBl (HArpHMmep, B [pH-
Gope AID 3aGpoc 1o Kpeny W TAaHPaxy He JOJeH 1peBbplllaTh 4°).
3a6poc NAaHKH yKa3aTesls FOPH3OHTA MOXKCT ObIThb BbI3BAH MasiTHH-
KOBOCTBIO TMPOY3Jia MJHM 3HAUMTENbHBIM TPEHHeM B ONOpax Kapja-
HOBa liojBeca.

Cp)
=N

Puc. 11.12. Buusane MoMeHTa Mg BepTHKAJbLHOM
cypaBHOBELIOHHOCTI H MOMCHTOB
tpenust My y, My x Ha BOCCTAHOBJIGHHE THPOCKOIA H3 NPOLOJBLHOTO 3aBalja:

a, O—uas HWEKHEro MasATHHKA, 8, o—IJAs BepXHero MasTHUKA

PaccMoTpuM BJMsIHME MOMEHTOB TPEHHs B ONOpax W BepTHKAJb-
HOH HeypaBHOBELIEHHOCTH HAa 3a0poc MJaHKH JHHHH TOPH3OHTA IpH
BOCCTAHOBJIEHHH IMpOCKONA U3 3aBasoB. BepTukanbHas HeypasHOBE-
UICHHOCTb (MasITHHKOBOCTb) XapakKiepHsyeTcst CMCLIeHHeM LeHTPa
TSKeCTH BAOJL OCH pOTOpa OTHOCHTENLHO TOUKH TECpPECEYeHHsT ee
¢ ocsimu kapprasa. Korna 310 cmemenne (OC=2;) HaXOUTCs HUXKe
touk O, TO HeypaBHOBCLIEHHOCTb HA3LIBACTCS HUNCHUM MAATHUKOM
(puc. 11.12,a,6). TTpu cMemleHnH LeHTpaA TSKECTH BEEpX OT Touky O
nMeer Mecro gepxruii masruux (puc. 11.12,8,2). Ha puc. 11.12
MOKA3anbl [OJOKEHHs OCH poTopa rupockona (sekrop H) mocue
CO3/1aHHS NPOXOJAbHBIX HAKJIOHOB (3aBaJIOB) OT BEPTHKA/H Ha yrod f3,
OKA3aHbl CKOPOCTH MPENEeCcCHH @y, Bbi3biBaeMOH MoMeHTOM My
KOPPEKIHOHHOrO JBHraTe/Ist B HalpaB/JeHUM yMeHblleHHsd yriaa f,
MOKA3aHB BEKTOpPHl MOMEHTOB BepTHKaJbHOH HEypaBHOBEIeHHOCTH
Mg, TpeHHst B NOAIINNHHKAX [0 OCAM X H y—My v My, 1 BHISDI-
BaeMble ITHMH MOMEHTAMH 3a0pOchl MJaHKH JHHMH TOpPH30HTA
110 KpeHy BOKPYT OCH X.

[TycTb, HampuMmep, HOCJTe BO3IEHCTBHSI BHELUIHEN0O MOMEHTA Ha
paMKy rHpOCKONA CO3JaH NepBoHavasbHbIA 3aBaj Ha yroa ff oT Bep-
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THKAJIM - 1 HMCET MEeCTO HMKHHI Masthuk (cm. puc. 1112 q).
[lnanka JMHHH TOPH3OHTA pacio/oKena FOPHU3OHTANBHO M MMECT IPO-
AOJILHLIA HAKJIOH (MO TAaHra)Ky) Ha yros g. Tlocse npexkpauieHus
JICHCTBUS, BBLI3BABIICTO 34BajJ MOMCHTA, BO3IIKHET HPeLCCCHsl oy
B HalpaB/JIeHHH YMEHbLIECHHS yraa 3, BuaLBacMas MOMCHTOM My
ABUTaTe/Isl NPOAOJBHOH KOPPEKUMH. STOMY ABHIKEHMIO Gyier mpe-
[ATCTBOBATL MOMCHT TpeHHs My, v 0lOpax OCH y, KOTOPbLI BH3LI-
EACT NpeneccHio BOKpyr ocu X. BOKPyr 3TOH e ocM, 110 1 1aHHOM
ClIyuae p IPOTHBONOJNOXKHOM HANPABJIEHMH BHISHIBACT IPEIECCHIO
H MomeHT Mg 0T HHXKHER MasTHHKOBOCTH Mg = Gz, sinf (OC=z,).
B pesysibrate nuanxa quHEn ropusonta MPHOOGPCTACT U NONCPCUHBIH
HaKJIOH (3a0poc mo KpeHy). Hanpagaenue storo 3abpoca 3aBHCHT
OT COOTHOWEHHST MeX/ly MOMEHTAMU BePTHKAJLHON HeypaBHOBCIIEeH-
1ocTH Mg u Tpenus My y- Korna mocrenunii upeotnanaer, to 3abpoc,
BbI3LIRACMBIH TIpereccHeit wy, Gy/leT Hanpas/ieH B CTOPOHY, TPOTUBO-
IOJIOKHYIO HanpaB/eHUIO oy, NIOKa3aHHOMY Ha puc. 11.12,a, 1. e.
OvaeT coBepuIaTbCsl YiKe B HANPABIEHHI K BeKTOpy MOMeHTa My 4.
MoneHT Tpenust My OpPensTCTBYET ABHMKEHHIO BOKPYT OCH X W He-
CKOJIBKO BJIHMSCT Ha MpelLeccHIo BOKPYT OCH . YTOJI 3a6poca BOKPYT
OCH X OrpaHUYHBAETCS MOMEHTOM KODPPEKIHOHHOrO ABHratenss M.
Ilpeneccus o, npexpamaercs, Korna cymma MOMEHTOB, ACHCTBYIO-
UIHX BOKPYI OCH Y, CT@HOBHTCS paBHOH HYMI0: Mo+ My ,+Mg=0.
Torna pasHa Hy/0 1 CKOPOCTb o H, CJeLOBATeNbHO, MOMeHT M., ..
Has posenenus yria sa6poca mo KpeHy 0 A0MycKaeMmoil BEJHUHIDI
npu My <My MasiTHUKOBOCTL Mg HCOGXOMHMO YMEHBIIUTS.

Puc. 11.12,6, 2 namocrpupyer nomoxkenne rupockona u aefict-
BHE MOMCHTOB NPH HAJIHYMH BepXHero mMaaTHuka., [lJs yMeHbIUeHUs
3a0poca, a TaKXe s CO3MAHHS HeGOJbLION HHMKHel MasTHUKO-
BOCTH MOMCHT, CO3/aBaeMbiil MAagTHHKOBOCTDIO, CACAYET YMEHDIIUTD.
Boie 6e10 yxasawo, uto mpu npeo6ramanunm Momenta M y Han
MomeHToM Mg o1 MasiTHuKOBOCTH (M, >M¢) Hanpasienue sabpoca
BOKDYr OCH x OYJ€T NpOTHBOHOJNOMKHO HANPABJEHUIO @y, MOKA3AH-
nomy ua puc. 11.12,a. ConocraBmis 970 Hanpabienue saGpoca
co cayuaem puc. 11,12, 8, BMAHM, 4TO OHO COBNAfAET C HANPABIEHHEM
3a6poca Mo Kpemy OT BO3AEHCTBMA BepXHell MasTHUKOBOCTH IpH
My y<Mg v TpH HaIMUYMH TCPBOHAYAMBLHOrO 3aBaja Ha yron B
peepx ITosToMy mpex/ie 4eM NMpPOM3BONMTL PEryJHPOBKY IO yMCHb-
WEHHIO BJIMAHHS MafTHHKOBOCTH, HAaZ0 U3MECDHTH BeJIHYMHY MOMCH-
TOB TPEHMsT B OCSIX KAPJAHOBA MOABECA M YOENHTHCHA, YTO OHH HE
UPCLLILAIOT AONYCTHMBHX 3HaueHHH. Ecju npOBepKOH BeHYMH MO-
MEHTOB TPEHHS yCTAHOBJIEHO, YTO OHM HAXOMATCS B Hpepesax AOMY-
CKa, TO BeJMYHHY MAsiTHHKOBOCTH YMEHbINAIOT, H3MEHAA KOJIHUECTBO
W pasmepul esuHIOBLIX wWai6 / (puc. 11.13).

B naTtudkax xpeHa u TaHraka BepTHKaJbHAs HEYPaBHOBEIIEH-
ROCTb W/ 3HAYHTeJbHOe TpeHHEe B ONOpax OOHAPYKUBAIOT TOsBJe-
HHCM OTKJIOHCHHH CTPEJIOK COOTBETCTBVIOLU(MX yKasaredeHd MpH BO3-
BpAallCHIITT OCH POTOPA M3 3aBaJjoB K BepTHKaju. Tak, ecau Iocae
CO3/aHHsI 3aBaJjia BNPAaBO Ha yKasaTese KpeHa OyAeT HAOMIORAThCS
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VMCHbIIEHHE 3TOI'0 3aBaJjga, a Ha yKazartejae TaHraxa MOABUTCA
CTKJOHEHHEe CTpPeJKH BHPABO WU BJEBO OT HYJ, TO 9TO CBHAETC/b-
ciByeT o BepTI/IKa.HbHOI;'I HEeypaBHOBEUIERHOCTH HJ/IH 3HAYUTENbHON
peJIMYHHE MOMEHTOB TpPEeHHS B OlIOpax. ITocae coszpanus 3aBana BHU3

HJI¥ BBEPX OMHOBpDEMEHHO C YMEHb-

g LIeHHEM YrJa TaHraxa TOABHTCA

1 _J@ v~ OTKJOHEHHE CTPEJKH, YKa3biBaro-
%. ) LUIeH HajHuHe KpeHa.

Z\Yf ") [Mpy yMeHbUIICHHH MAasiTHHKOBO-

CTH C TOMOIIbIO 6aJaHCHDPOBOYHBIX
rpy30B, 3aKpemJeHHbIXx Ha OajaH-
B CHpPOBOYHOM BHHITE KpBIIIKH THpPO-
y3Jia, MOXET TMOSBHUTbCS HeypaBHO-
“\ BellieHHOCTh KappaHoBa yamaa. Co-
OTBETCTBYIOLLUM nepeMeleHHeM
6a/MaHCHPOBOYHOIO BHMHTA Ha Kap-
JNAHHOM paMe KOMIIEHCHDYIOT He-
ypaBHOBEIICHHOCTD, BHI3BAHHYIO H3-

Puc. 11.13. Pacnonoxeuse 6a- MEHERHEM BECa 6a/aHCHPOBOYHBIX
JAHCHPOBOYHbBIX  I'PY30B pi) 2] I_UaI/I6, YKpemJiIeHHbIX Ha KpbilliKe
YMCIIbUICHH 51 HeypaBHOBCIIEeH- I‘”poysﬂa_

HocTi: PerynnpoBka  MasiTHUKOBOCTH
I*I‘pys JAJIs1 yMeHblleHHUst MAafaATHUKO- _
[ Ibys AR yMCHLLEHAR MaATWAKC'  IHpOYS/a NPEJLIECTBYET  pEryJu
Ma Kapjaua); S—BHHT [ YMeHb- pOBKe 10 YMEHbUIEHHWIO pPa3HOCTH

GOKOBOH Heypas
meHHsi GOKOBOH HeypABHOBEIIEHHOCTH BpeMEHH BOCCTAHOBJEHHS H3 MpO-

THBOTIOJOXKHLIX HAKIOHOB.

7. Peryanpyor cKOpPOCTb KOPPEKIMH (IIpeneccHH), mocje pery-
JIMPOBKH BPEMEHH BOCCTAHOBJEHHsS IMPOCKONA K BepTHKadH U3 Ha-
KJIOHHOI'O [OJOXEHHsT COOTBETCTBYIOIMM NOAGOPOM MNOCTOSTHHBIX
conpotusienuit Rl u R2, BK/IWOYaeMBIX B 3/eKTPHUECKYIO CXeMy
06MOTOK KOppEKLUHOHHbIX ABHrateseit. ITpu ycraHoBke cOnpoTHBIIE-
HHs MEHbIIeH BeJUYNHE CKODOCTDL [IPEEecCHH BO3pacTaer.

3akpuBaHue npubopa.

KonTposnb Mo mapaMerpaM TEXHHYECKHX YyCJIO-
BH .

CGopka M peryjiupoBka LeHTpanbHoii ruposeptikasu (LLI'B)

OfHNM M3 CORPEMEHHBIX LEHTPaJbHbiX T'MPOCKOMHUYECKHX 1aTUH-
KOB BepTHKaju sisjsiercss ruposeptukanb LB, nmpunnunuanbras
cxeMa KoTopoi mpusefexa na pic. {1.14. [upocTadn/ansipoBaHHOl
n1arhopMoii AaTUMKA, OChb 2 KOTOPO# CTaOH/IM3MPOBAHA 110 BEepTH-
KaJIH, SIBJASIETCS BHYTPEHHsst paMKa 6 KapaaHosa nojseca. CurHadsl
KpeHa 1 TAHTA)Xa CHHMAOT C NMOTEHIMOMeTpHyecKHX paruukos. ITo-
1eHLUHOMEeTpHUECKHEe NATUNKI [8, pacnoJioKeHHble HA OCH BHeUIHel
paMKH, ¢ MOMOUIBIO LeTOK /9, CBASAHBIX ¢ KOprycoM mpubopa, mo-
Nal0T CHrHAJb, NPONOpUHOHAIbHEIE yriaM KpeHa. [loreHunomerpu-
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Puc. 11. 14, TNpusuunnansuas cxema LCHTPaNbHOA THPOBCPTHKAN:

la u ]6-—rupockonsr; 2—pasrpy3ouHbiff [BUraTeslb 00 OCH BHeIMIHed PaMKH; 33—
Pa3TPy30UUbIA HBHTATENb 0O OCH INATPOPMBI; 4—KODPPEKLHOUHLIH ABUIATENb ans
OCH BHemHdeH DaMKM; 5—KODPeKLHOHHBIY ABUraTeNn LJ OCH NaTgopMbl; 6—BHYT-
PEHHAT pAMKA; 7—BHEMHSAS pAMKA; 8—MasATHHK ObiCTPOH KOPPEKLHH OCH BHell-
Hell paMKu; 9—MasaTHuK OhICTPOH KOPPEeKIHM ocH nAaTHOPMBl;  J0—3TeKTPOJHTH-
HeCKHH [epexsIIouaTesis KOppeKIHH; [/—noTeHuHOMeTpUYECKHH HATUMK Dasrpy-
SOUNOro [LBHUraTesss OCH BHEMHeH DAMKH; [2—NOTeHHHOMeTPUYecKHH AATYHK pas-
TPY30UHOrO ABHraTessi OCH niaT®opMbl: JI—TOuHBIH NOTEHIHOMETPUYECKUN 1aTUHK
KpeHa; J4—TOuHbI NOTEHUHOMETPHUECKHH [IATYHK TaHraxa; I5--xopnyc npu-
Gopa; I6—IMeTKM NOTeHIHOMETPHYECKHX LATUYHKOB CHCTEMBl PasrpPysKH OCH BHel-
HeH paMkd; I7—IueTKH MOTEHUHOMETDHUGCKHX LATYUKOB CHCTEMHI Dasrpyskd ocCH
n1aThopMBL;  [§—AaTulK KpeHa; I9—IueTKH JaTYHKOB KpeHa; 20— patyuku TaH-
raxa; 2/—MueTKH [aTUHKOB TaHraxa; 22—rpya (paspesnas raitka)
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yeckue naTunky 20 ¢ MOMOLILBIO HIeTOK 2], YKpenieHHbiX Ha BHEUIHeH
paMKe, [I0AAI0T CHIHAJBI, NPONOPUHOHAJBHBIC YIUIy TaHTaXa.

DeMEeHTAMHE CHCTEMDI KOPPEKIHH TOUHOTO BOCCTAHOBJICIHS K BCP-
CHKAJI SIBJSTIOTCS JKHAKOCTHBIE MasTHHKOBBI nepeksouarenb [0
M KOppexiuonHble apurateni 4 u 5. UyBCTBUTEJBHBIMU S1EMCHTAMI
CHCTEMB! YCKOPEHHOTO BOCCTAHOBJIEHHMsI K BCPTHKA/M (NpU 3anmycke
npuGopa) sipasiorcs Mastuuku 8, 9. IIpubop peryjanpyior no curra-
JaM W3MEHEHHs KpeHa M TaHraka, CHUMaeMBIM ¢ CEKTOPHLIX «TOoY-
HBIX» OTCHIHOMETPHYeCKUX AaTyikos /3 (kpena) u /4 (Tauraxa).
Besencrsue GOJBUIONO paguyca KapKaca NOTCHHHAOMETDBH 13 n 14
061212107 BBHICOKOH UyBCTBMTEAbHOCTBIO. OHHE MO3BOJSIOT CHHMATH
‘curmagbl B npefenax yraa =+ 107,

Ha puc. 11.5 pana yxpymnHelHasg Cxema cOGOPOYHOrO COCTABA
1II'B. OcuosHbIMH TeXHOAOTHUCCKHMH yanamu 1B spsasuoTest: rapo-
CKOMMUEeCKHe y3Jbl — rHpoy3es ¢ YIOpOM M THpOY3es C mepeksoda-
TelleM; BHYTPCHHsiSI paMa C JeTajsiMH;, HapyXHasg pama c jera
JISIMH; JBYXTHPOCKOIMHBIE y3e/; KapHaHOB Yy3C/; KapAaHon y3cl
B KODIyCe; KPHIIKA KOKyXa CO KIYTOM; y3&l aMOpTH3aLUHH HI'B.

BHYTpeHHsisT paMa KapJaHOBa IOJBeCA COCTOUT M3 TPexX yacreil:
KphilleK paMbl (BepXileil H HIKHEH) H CpefMell yacTH pambl, Ha3bl-
paeMoil BHYTpPeHHeH paMoil ¢ 1eTalsMM.

Tupoy3ses, yKpen/seMblii B BepXHeil KpHIIIKE paMbl, MOAYIHI Ha-
apaHne eupoysaa ¢ ynopos. Ha HapyxHOi CTOPOHE KPBILKH paMEbl
YKpEenJISIOT KECTKHMI yNOp, OrpaHHuMBAIOLIMAH TOBOPOT ABYXIUPO-
CKOIHOTO y3Ja B KapfaHe B NpefesaX npHGIH3HTENbHO +£72° Ysea
ynupaercsa B HapyxHyio pamy mpuGopa. Ha BHYTpEHHel CTOpOHE
KPBIIKK paMbl YKPEIUIAIOT JBA YIOpa, OrpaHMYHBAIOLiMEe TOBOPOT
rupoyasaa B ofc croponnl. Ha xopmyc rupoys/ia Hajer [NOTEHIHO-
merp /1, ¢ KOTOPOro TpH OTKJIOHEHHH I'HPOY3Ja OT HYJEBOTO NOJO-
JKeHHsT CHIMAIOT HANpsUKeHHe HAa Pasrpy30uHpldl ABHraTeslb 2 BHELI-
geil pampl. [l CHsTHS CHIHA/Ma C MOTEHHHOMETpa CJyxaT JBE
CABOEHHDBIE LIEeTKH, YKpEenJCHHble Ha KpbIIUKe paMbl CHelHaJbHLIMH
I{ETKOAEPKAT/AAMH.

Tpoyaesa, yKperisieMblll Ha HHMHEH KpBIIIKE pPAaMBl, TOTyH I/
gaspaHue 2upoysaq ¢ nepekaovareaem. Ha HuxHelr 1acTH KpPBILIKH
[AMBl  3AKPCIVISIOT MasTHUKOBBIL KHAKOCTHBIH TCPEKTIOUATRID.
[upoyses ¢ ymopoM H THpoOy3esl C Iepek/ouaTeseM MOHTHDYIOT Ha
cpeHeit YaCTH PAMBL («BHYTPEHHEH paMe»). Yaed, nojaydaemblil 5 pe-
3yJabTaTe TaKod COOpKH, Ha3bBaCTCA 0BYX2UPOCKONHDLLAL  YBAOM.
Va/pt coGHpaIoT TaK, YTOOBI OCH THPOY3J0B OblJH B3AMMHO HepreH-
IHKYJASPHBL, A OCb BePXHEro rvpoys/ia — napaJjenbHa OCH Bpallc-
EHST JBYXTHPOCKOIHOrO y3ja. BepxHuil rHpoMOTOp, €C/IAH CMOTDPETh
Ha y3eq CBepXy, AOJIKEI BPallaThCs NPOTHB YaCOBOH CTDLJIKH, ITH/A:
HHl — [0 YAaCOBOH CTpeJKe.

JIBYXTUPOCKOMHBL y3eJl, TOMEleHHbI B HApYXHYIO paMmy, obpa-
3yer KApOaHO8 y3ea eupOBepTUKaLU.

KapraHoB y3es, HOMEIIEHHBbIH B KOPIYC, o6pasyer cGOpOUHDIII
KapaHOB y3eJ B KOpITyCe.
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Coopky usneauss LII'B 3aKamuyBAOT yCTAHOBKOH Ha Kopmye
NpuOOpa KOXKYXa, KPBILKH KOXKyXa co KIYTOM H yaTa aMopTH3AIKH.
Paccmorpum maugosee Xapakrepyble ONepamiM OKOHYATENbHOL
cOopxu u peryanposku LITB.
. C6opxa u monrax BHYTDEHHEH DaMBI C JIeTagsIMU,
2. C6opKa u MOHTax HADYXKHOH paMbl ¢ feTadsiMu.
3. Kommrektosxa ysion KOpilyca ¢ KpLIKOH, pambl HapyxHOM
N BHYTpeHHe.
COopka rupoyssaa ¢ nepeksouaresne.
. C6opxa rupoysma c YHODOM.
. C6opka aByXTUpOCKOMHOrO yaaa.
. COopka xapranosa yana s Kopmyce.
TexHomornyeckas NpHPAGOTKA HA CHENUATbHBIX CTeHmax.
. Perynuponka npudopa.
10. 3axpuisanue npubopa.
1. Kourposab no Bcem napaMmerpam.

C6opxa u MoHTaX BHYTPeHHEe# paMb ¢ gera-
AAMH B onepanuio sxomur YCTAHOBKA MasiTHHKOB YCKOPEHHOrO
BOCCTAHOBJEGHHST HAa [BYX B3aUMHO HEPNEHNUKYIAPHBIX CTEeHKAX
PaMel, ABYX KOpPpPEKLMOHHBIX JBHTaTesMef, PasrpysouHoro aBuraresis
C PCAYKTOPOM; yCTAHOBKA Ha GOKOBOH CTeHKe pPambl CEKTOPHOTO
“TOUHOTO» NOTEHLHOMETPa CO LIKaJIOi, JBYX OCelt ¢ KoJblesepka-
TE/IAMHI M COOCHO C HHMH KDPYTOBBIX NOTCHIHOMETPOB TaHTaXka, mepe-
XOJHBIX KOJTONOYER U Psia TMOCTOSHHBIX COnpOTHUBJEHUH, a Tak xKe
flON00p WAaPHKONONIUHITHHKOB M0 OCH. [TpasurbrocTs pacnonosxe-
HHST CEKTOPHOTO «TOUHOTO» MOTEHLUOMETpa PeryJaupyiorT mo clenn-
AJIbHOMY HPHCHOCOGMENHIO TAKHM 06pasoM, yToGHI IpH  BpauieHAy
PaMbl ieTKa BCErfa Kacasdach BHTKOR MOTEHUMOMETpA.

C6opka u MmonTaX) HADYXHON paMBl ¢ feTadsauu,
STa onepauus BKaAWuaeT YCTAHOBKY MOTEHIHOMETPOB KPeHa, JBYX
Ocell ¢ KOJbleLepsKaTensMi, CEXTOPHOrO «TOYHOIO0» MOTEHIHOMeTpa
KpeHa, pasrpysouHoro papuratess c PEAYKTOpOM, ynopa orpasudu-
TEJIA, KpOHIITeHHA KpeIIeHUs y3/10B, KOJMON0YEK, MOHTAX KIYTOB.
[Tonoxenue CEKTOPHOrO TOTEHIHOMETPA PETYJAHPYIOT TaK Ke, Kax
M B onepauuu mo cGopxe BHyTpeHHeil pamol. ITopmunauky nondu-
paoT nox ocu.

Komnaekxroska ysuos Kopnyca ¢ kpeurkoi, pa-
MOl HapyYXEONH u BHyTpenHe# B onepanumo sxomur ycra-
HOBKA BHYTPCHHEH pambl B HApYXHYIO PEryJIHpOBKa HeoGXOANMOM
B&JTHUHHLI 0ceBoro modita 3a cuer Habopa mpOXJIANOK; YCTAHOBKA
HAapyxHOi pambl B Kopmyce: ycramoska HeOOXOMIMOro  0ceBoro
JiodTa pambl B Kopnyce MoAGOPOM TPOKJIAKOK; IpOBEpKa M peryJu-
POBKa mpaBuiIbHOCTH 3amensenis IHECTEPHU PENyKTOpa ¢ TPHOKOMH
COOTBeTCTBYIOMErO ABHraTeds:. Ha HapyXKHOi paMe sakpemsena
WecTepHs1, Mo KOTOpoil B HanpaBJeHKH TaHTAXkKa O6GKATHIBAETCH RbI-
Xonuast TpubKa pasrpysounoro AABHTATENA, YKDEIJIEHHOr0 Ha BHYT-
Penneit pame. Boxosoii 3a3op B sTOM 3yGuaToM 3auenienun noaxKen

ol ENE LI
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y3Jta Gbuta pacnosoxkena nepucHAuKyJ/spuo. Ha onmy ua oceir rupo-
y3JIOB HaneBalOT paspesHoil pbiuar. ITocie ycTaHOBKH paspes3HOro
pbriara rupoyses ypaBHOBELUWBAIOT MEPEMEH(CHHEM rpy3a, BBITOJ-
HCHHOTO B BUJE paspesHod rafiku 22 (cm. puc. 11.14). Puvar rupo-
Y3J1d UCPe3 WATYH WapHHPHO COCNMHSIOT C PLMATOM KOpPpPEeKI[HOH-
BOro sackrpoasurarens. Ilocic cGOPKH ABYXTHPOCKONMHOro ya/a
OKOHYATE/NBHO  CTATHYECKH YPABHOBEWIMBAKOT KaMAbl THPOy3e.
OTHOCHTE/IBHO OCH €r0 BpalleHHs (B NIpefesax yIiia €ro moBopoTa
MeAly yIopaMu), nepeMciuast paspeanyio rafiky 22.

ITpu cBopke rupoyana mpoBEPAIOT COOCHOCTL oCei BpAICHHS
ABYXTHPOCKOITHOTO y3JI&, TPOBOAUMYIO Ha CIEHHaJbHOM [PHCIOCO6-
JICHHH, B HCHTPBI KOTOPOTO YCTAHABJIMBAIOT JBYXTHPOCKOMHBIA y3cT.
DJCKTPHUCCKH MOHTHPYIOT PacHaiiky TOKONMOABOXOB K KOJOZOUKAM,
YCTaHABIHBAIOT MOTEHIIHOMETPLI M DS APYTUX AeTaJell 0 VaJoB.

CoGpaHHBI 1BYXTHPOCKONHBII y3eJ CTaTHYeCKH ypaBHOBEIUM-
BAIOT OTHOCHMTCJLIIO OCH BpALICHHS BBHHUMBAHHEM B PaspC3HOI
BBICTYI BHYTDCHHEH pambl 6anancMpOBOUHLIX BHHTOB., Ilo Mepe Ha-
ROGHOCTH NMPH YPABHOBEIUMBAHHH K BepxXHeH KpbIIKe paMel IpH-
KpenIsifoT Heo0XoauMOoe KOJMHUECTBO KOJbUEBHX wailf. Bee sTamst
YPABHOREUIHBAHIS BLIMOJHSIOT HA BHOPALMOHHOM CTOJIE, INIPHUCM
YPaBHOBEIUIEHHOCTh ABYXTHPOCKOMHOTO Y3/1a IPOBEPSIIOT B YETHIpeX
[1OJIOZK CHUSIX

I—ocb  ABYXTMPOCKOMHOTO ysaa BepTHKAbHA  (JKMIKOCTHBIN
nepekJuaTeSh BHU3Y) ;

2, 3, 4 —nocaenoBaTenbHO OBOPAUMBAIOT Y3€/J1 B ILEHTpax
wa 90°,

Cbopka xapnauoBa yaaa. JIByXrupocKonHpiil V3@ MOH-
THPYIOT B HapyXHOM paMme Ha IIapUKONOAIIHITHUKAX, TOAGHPACMBIX
no talJauiaM B 3aBUCHMOCTH OT IMaMeTpoB ocell njst obecreyeHus
TpedyeMoit mocanku ocefl B nomwununke. I1lapiKonoauiHAK MOH-
THPYIOT B CHIENHAJbLHBIX BTYJKAX, YKPETJISEMBbIX B HAPYKHOI pamc.
Mexny BryiKamu B paMoil ycTaHaBJAMBAIOT ITPOKJIALKH, nop6opom
KOTOPBIX 00ECNeynBaoT TpeByeMyIo BEJIHYHHY OCeBOro JodTa JIBYX-
'MPOCKONTHOTO  ya/la B HapyxHOH pame (o6buno 0,03—0,06 ).
[TapukonoALIMMHAKE  CMa3HBAIOT 3—4 KamIsMu  CHelHaJbHOro
Mac/a, crekalouero ¢ Iripoposoku puamerpom 0,5 mm. Ilposepsior
MOMCHT TPCHHS Ha OCH BHYTPEHHRH paMbl,

[Ipn cOopke kapnaroBa yasa HIETKM Takke HAGHPAIOT HA KOJI-
JICKTOpE, YCTAHABAMBAIOT KPYrOBOH NOTEHIHOMETP Ha HApPyxHOMN
pame, WETKH 1/ MOTEHUHOMEeTPAa BHYTPEHHE[ paMbl H PsIi ApyrHX
netajiell U yaJ0B.

ObecnewuBaloT TpeGyeMylo MOCAAKY [1apPUKOTOAWHIHHKOB Ha
OCH HAPYXKHOH paMbl KapiaHoBa ys/ia M TpeOGyeMylo BEJMYHHY OcCe-
BOTO JIOQTa KapAaHOBA ysJga B KOpIyce TaK ke, KaK TMpH COOpKE
KapnaHosbX ysnos (cM. § I1.2). [lpopepsior sesnunny momenra
TPCIHS Ha OCH HaDyKHOH paMbl, OCTATOUHYIO HEYPAaBHOBEIICIHOCTD,
NPO3BAHUBAIOT 3JCKTPUYECKHE LENH M IPOBEPSIOT CONPOTUBJEHIE
H30JI5ILKH.
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bt 0,03—0,10 mm, uto pEryJUpyOT OEpCMEILICHUEM pexyKropa
Ha BHYTPCHHEH pame.

C6opka rupoyssa ¢ nepexaloyateaem. [lpu cbopke
NaHHOTO y3Ja Ha InKeeHd YacTH KPbIIKH yepes H3OJAMHOHHYIO [TA-
HCJb  3AKPCILISIIOT  JKHJKOCTHBIT  MAasITHHKOBBIA IEPEKMOYATENb.
Mexay KPLIIUKOH paMpl H NMaHEJLIO IOMEIIEHBI KECTKast MepPexo-
past waiba w nuactuHyaTas npyxuHa. Takas KOHCTPYKUHMS [03BO-
JISIeT NpH PeryJupoBKe 11pHOOPa TOUHO YCTAHABJHMBATL HEPCKIIOUA-
Te1b B TOPHU3OHTa/ILHON IJIOCKOCTH, BBUHUHBAA MJH BBIBHHUMBAST
GJIMH MJIM HECKOJbKO M3 UeTBIPEX BUHTOB, KPEMALIHX €ro K KPLIILKe.
[TockonbKY BHHTBI BBUHUGHBI He JO KOHIA, TO NpYXUHA CO3JdeT
BO3MOMKHOCTb TIEPCKAIIHBAHIA KHAKOCTHOTO NTePEeKIIoUaTeiss A0 1o-
JIOJKCHHUST, TPH KOTOopOM OH DacCloJaraeTcs TOPH3OHTATbHO, I'Hpo-
Y3€JI YCTAHABJAMBAIOT B KPHIWIKE paMbl H, 1010Hpas HEOOXOAHMOE
KOJMHUCCTBO MPOKJIafoK, YCTAHABJIHBACMBIX Nox Jaanubl BTYJOK,
obecreynBaloT TpeGyeMblfl 0CEBOH JIOMT IHPOysaa B KPLIOIKE PaMbl

YTosl MOBOPOTA rupoysaa B KpPLIIKE B 00€ CTOPOHBI OrpdHHYH-
BAOT ABYMS YIOpPaMH, HPHKPENJISCMBIMH C BHYTPEHHEI CTOPOHBI
KpBIKH paMbl, Kawmpeit ymop coctoutT u3 OpOH30BOH peccopnl H
JABYX VYMOPHBIX BiuTop orpaHyuuresncit. C mOMOUIbIO OAHOTO BUHTA
PeryupyIoT BO3MOXHLIA YToJ MOBOpOTa (HaKJOHA) rUpoysJaa, I10-
CPeNCTBOM JNpYroro puHTa OrpaHuuynBaloT xox peccopor. Ilpu na-
KJIOHE THPOY3eJ TOpIoM CBOEH KpPBIKH ynupaercs B peccopy. [la
KPBILIKe paMbl IPHKpPENIAIOT H30JAUHOHHYIO KOJTONOUKY, K KOTOPOH
TOANANBAIOT IMOCTOSHHOE OaJiacTHOe CONPOTIIBJICHHE, IpegHasHa-
YeHHOE JJIsT  OTPAHMYeHHs] MOMGHTAa pasTpPy30uHOro JBHIATCJSL.
B naiHoM ciydae conpOTHBJCHHE YCTaHaBAUBAIOT NPEABAPHTCILHO
u nonGupaioT NpH okonuarTesabHoHd perymuposke. C momoinelo rpam-
MOMETpPa NPOBEPSIOT BesJIHUHHY MOMEHTA TPEHHUSl B OllOpax rupoysJa.
MoMcHT TpeHusl He [OJKCH [PEBBIUATL OIPEACACHHOH BCIHUHHDL
3areM yseJs LIETKO#epKATCIT O ULeTKAMH, NpejHasHayeHHbIMU 119
CHSITUSI CHTH&Ja C MOTeHLUMOMETPa, HajeToOro Ha THpOyaJe, yCTaHab-
JMBAIOT Ha BIYTPCHHEH CTOPOHE Kphiluku pambl. HaTsamxenue uicetox
PEryJaupyIOT Tak, 4roful KOHTAKTHOE AAaBJCHHC Ha 006€ UIETKH OLLIO
rnpumepro 1 I'. Mosment TpeHHUs rupoysia Npu yCTAHOBJICHHBIX LLET-
Kax He JOJDKEH UpeBBILLIATh ONpejeleHHON BesnunHbl. CTaTuyecku
v3esJ ypaBHOBCIUMBAIOT 11OCPEACTBOM OajaHCHPOBOUHLIX IPY30B.

C6opKy rHpoyszsa ¢ ynmnopoM TMPOBOJAT aHaNOMIuio
c6opke rupoysda c nepckmouareneM, TouHo Tak ke peryaupylor
cceBOH MOMT rHPoysaa, BO3MOMKHBIE YIVIBl €ro HaKJIOHOB (TMOBODPO-
TOB) B 00e CTOPOIb, NpOBEPSIOT BEJIHUMHLI MOMEHTOB TPEHHS 10 U
fl0cJie YCTAHOBKH LeTKoAeprkaTesefl, cTaTHUeCKOe ypaBHOBEIUUBA-
HHE H NP.

C6opka ABYXrupoCKONHOTO y3dJaa. ['upoysen c mepe-
KJIoUareseM W THpoysesI C YIOPOM YCTaHABIMBAIOT W 3aKPENISIOT
Ha cpenHell yacTH pamnl («BHYTpPEHHEH pame») Tak, YToObl OCh Bpa-
IEHHST KOXKyXa POTOpa BEPXHEro rupoysia Obila napaliesbHa ocH
BpaleHUsT ABYXTHPOCKOITHOIO Y8JIa, & 0Ch BPaleHHsl HUKHEro ripo-
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PeryaupoBka npu0opa 3akMoYaeTca B IPOBEPKe U pery-
JUPOBKE E€ro 3/JeKTPHYECKMX M THPOCKOIMHYECKHX 4YacTeH M napa-
MeTpOB.

[Tocsie BBUIOJHEHHsT 3JEKTPHUECKOr0 MOHTAXKa Beex lenedl (MOJ-
naiKi MPOBOAOB y3Ja KPBIIIKM CO KIYTOM H Ap.) MOAKIIOUAIOT IH-
TaHME W IPOBEPSIOT MPABHJBHOCTL paGouero MoJoxewis mnpudopa.
JIBYXTHPOCKOITHBIH y3€J [IOJKEH HMEeTb BEPTHKAJ/bHOE DacloJoxe-
HHe, ¥ TepeK/IIyaTeb 10JKeH HAaXOAUTbCS B HHMKHEM NOJOXKCHHH.
3areM mpHOOp TEXHONOTHUECKH NPHPaOaTbIBAIOT Ha ClelHanbHOM
YCTaHOBKE IPH MOAKJIOUEHHOM K Hemy nuTaHuH. [TpupaGorkoil obec-
NeYHBaoT CTabUAbHOCTh paboThl U NoKasaHuH mpudopa.

Peeyauposka 3AeKTPUHECKUX NAPAMETPOS CBOJAUTCS K IPOBEPKE
paGoueil 30HBI MOTEHIHOMETPOB TaHra)ka M KpeHa W YCTAHOBKe Lie-
TOK TOUHBIX MTOTEHIHOMETPOB B HauasbHOE MOJIOXKEHHe, NpU KOTOPOM
BeJIMYMHA CHHMaeMOTO MMU CHUTHAajla paBHA HYJIO.

[IpoBepka pabouefl 30HB NMOTEHUHOMETPOB KpeHa H TaHraxa
3aKa0yaeTcd B ONpeneteHHH yrya NOBOpPOTa IIETOK, COOTBETCTBYIO-
ulero pa6oueMy yuacTKy NOTeHIIHOMeTpa, T. €. yYacTKa, IpH Hepe-
MellleHHH N0 KOTOpOMY H3MeHsieTCs BeJMuHHa CHIHasa, CHHMaeMOoro
weTkamu ¢ nortennpomerpa. CUrHaJA H3MeHsIeTCsl 10 TeX Nop, [oKa
IleTKH He NONAajaloT Ha 3aKOPOYEeHHBIH y4acTOK NOTEHIHOMETpa.
[IposepsaioT paounii y4acTOK NOTeHIHOMETpa CjeiayloumuM o6pa-
30M. K KOHIY MOTeHUMOMETpa U K LIeTKe MOACOEMHSIOT TecTep. 3a-
TeM npuGop HAKJIOHAIOT Ha KaGpHpOBaHHE W MHKHPOBAHHE 0 TeX
nop, MoKa CTPeNKH TecTepa ocTaHOBATCA. Ilo MMMOY OTCUHTHIBAIOT
yToJ1 pabouero yyactka, AHaJOTHUHO NPOBEPAOT pafouuit yyacToK
notennuoMerpa kKpena. ITpu6opy B 3TOM ciyuae IalOT MpaBblil H Je-
BLU KpeH H OTCYHUTHIBAIOT YroJi, IPH KOTOPOM OTKJ/IOHEHHE CTPeNKH
TecTepa NpeKpalaeTcs.

3arem nepeMellleHHEeM MJIACTHHDLI, B KOTOPOH YKpemlseH LUeTKO-
JepXKaTelb CO IETKAMH, PETYJIHPYIOT NOJOXKEHHe LIeTKH OTHOCH-
TeNbHO CpellHefi TOUKH MOTEHIHOMeTPa NI TOro, 4ToObl BedHYHHA
CHTHaJa, CHIMAeMOro ¢ y4acrka MeXay CpefHell TOYKOH MOTEHIHO-
MeTpa H L1eTKoil, Oblia paBHa HYJIIO (MM XKe OTKJIOHEHHe IIEeTKH OT
HaNpaBJIeHHUsI, TPOXOSIIET0 Yepe3 CPeAHIOK TOUKY, He ITPEBOCXOMH-
710 3a[aHHOTO yrJia, Hanpumep 1°).

PaccMOTpHM peryJHpOBKY HDOCKONHYECKOH YacTH mpuGopa.

I posepra cobeTeennbix  yx00068 euposepruxasl npu paborte
Ha Kauaoujemcs ochosaruu. Ilpubop yKpemiaioT Ha YCTaHOBKe H
BHAYaje IpU TODU3OHTAJIBHOM DACIIONIOXKEHHH MIaT(OopMbl YycTa-
ROBKH M BepTHKAJbHOM paclOJIOXKeHHH JBYXTHPOCKOMHOro y3Jja
OTMEYaloT NMOKA3aHHS HHAMKATOPOB TOUHBLIX NOTEHLIHOMETPOB KpeHa
u Tasraxa. CTpeJKH WHAMKATODOB NOJXKHBI 3aHHMAaTb HYJeEBOe
OJIOKeHUE.

Ipu nposepke npu6opa Ha KavyaloWEMCst OCHOBAHMH OJHA H3
KOppeKiuil — npojosnbHas (O TaHraxy) HJAM nonepeudas (mc
Kpery) — J0JKHa ObiTb OTK/fOYeHa. [l MCKIIOUEHHsT BJHSAHHA rO-
PH30HTAJBLHOH CcoCTaBAsAIOLIeH CKOPOCTH BpAUIEHHsS 3eMJIH npubop
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TOBOpAYHBAIOT BOKPYT BEPTHKAJIbHOI OCH TAKHMM 06pPasoM, uTOGK
KOpIyc npn6opa Gbul pACIONOKEH 10 HAMPABJIEHHIO CEBEp—IOT npu
OTKMIOUYEHHH NPONOJIBHON KOPpPEKIHH (N0 TaHTaxy) W MO Hanpas-
ACHAI0 3aMa]—BOCTOK INPH  OTKJIOYEHHH NONEPEYHOfl KoppeKIuH
(mo kpeny).

3atem maThopMe 1aIOT HAKJIOH B 5° H BKJAIOYAIOT 3JIEKTPOJIBHT A~
Te/1b, NPUAAIWHUHA NIaThOPMe KayaTeNbHOE JBHMKEHHEe B TeUEHHE
Sa/laHHOTO BPEMEHH M NEPUOJHYECKOM DPEBEPCHPOBAHWH BpalleHHS
Apuratens. Ilo HCTedeHWH 3aJaHHOTO BPeMEeHH MPOKauKm (ranpu-
Mep, 5 Mut) MAaThOPMy ¢ IPHGOPOM BO3BPAILAIOT B rOpU30HTAJIbHOE
TIOJIOMCHHE W OTCHHTHIBAIOT MOKA3aHHS COOTBETCTBYIOLIEr0 HHIHKA-
TOpa (KpeHa WJH TaHraxka). MaMmeHenue nmokasaHmii HHIMKATOpA He
MOJIKHO IPEBOCXONUTD J0MycKaeMoll BesuunHbl. Tak ke nposepsior
MPUGOP NPH OTK/IIOYEHHOH APYToli KOPPEKIHH H IPH COOTBETCTBYIO-
€M pAaCIOJIOKEHHH KOpIyca npubopa.

Ecin oTKNOHeHHS CTPEJIOK HHAHKATOPOB [PEBBIIAIOT AOMYCTH-
Mble 3HAUCHHH, TO MPHGOP DEryJHPYIOT IepPeMeliecHHeM pa3pesHoli
GanaHCHPOBOUHOA rafiku 22, YKPEMJIEHHO! Ha TATe phiYaXKHO-IIap-
HUPHOH cHcTeMbt (cM. puc. 11.14) Takum 06pasoM, YToGH OTKJIOHE-
HHe CTPeJKH (MOTpelIHOCTb) GBUIO MPUMEPHO ONHHAKOBHIM B Ofe
CTOPOHBI OT HYJIsi HIKAJHI.

Iposepxa npiu6opos Ha KauyaroweMcss OCHOBAHHM MPH BBIKJIOYEH-
HOW KOPPEKIIHH M03BOJIiET BLISIBHTH KAYECTBO c6opxu npubopa (10u-
HOCTb YpaBHOBEIIMBAKUA I'MPO- M KapHaHOBA Y3JIOB, BAMSHHME MO-
MEHTOB TPEHHS B ONOpAaX, MPABUILHOCTb PETYJHPOBKH OCEBLIX 3430-
POB) M KOMILIEKCHOE BJIMSIHHE BCeX 3THX (haKTOPOB HA TOUHOCTD Bbi-
AEpKHBAHUS NPUGOPOM BEPTHKAJM.

Pecyauposra sepruxasvnocru pacnoroxcenus 08yx2upocKonHoeo
y3aa. TIpuGOp yCTaHABIMBAIOT HAa NMOBOPOTHOH yCTaHOBKE, TOpH30H-
TaJbHOCTh MIaTGOPMBL KOTOPOIl BEHIBEPSAIOT MO YPOBHIO. HakIoHOM
Kopmyca npiu6opa BOKPYT MONEPEUHOH U NPOLOJbHON Ocefi (no xpeny
H TaHTaXYy) CTpeKH HHAHKATOPOB KPeHa M TAHTaKa yCTaHABAMBAIOT
Ha HYy/JEBOM NE€JeHHH. 3aTeM OTK/IOYAT MONEPEUHYI0 KOPpPEKIHIO
(10 KpeHy) ¥ MOBOPOTHYIO MIaTGOPMY YCTAHOBKH BMecTe ¢ yCTaHOB-
JICHHBIM Ha Hefl MPHUOOPOM pasBOPAaYMBAIOT BOKPYI BEPTHKAJbLHO
ocu Ha 360° co ckopocthio 0,5 06/mun (3 epad/cex). Uamernernue mo-
KasanWil HHAMKATOPOB KPeHa H TaHraXa He JNOJKHO TIPeBBILATDh 34-
NaHHOH BeJHYMHBL. Eciu noKasaHWs HHAMKATOPOB He H3MEHHJUCD,
TO 3TO CBHAETEJNbCTBYET O TOM, UYTO IJIaBHAS OCb ABYXTHPOCKOIHOTO
y3/la pacrosokena TOYHO 1o BepTHKaJIU. IIpu OTKIOHEHHAX CTpesToK
HHIHMKATOPOB, NPEBLILIAIONX NONYCTHMblE, IPHOOD PEryJaupyIOT 3a
CUeT M3MEHEHHS MOJIOKEHHs! MasTHHKOBOrO XKHAKOCTHOTO TepeKo-
uarensi. Ilepes perynumpoBkoil nomepeunyio KoppeKuuio BKIIOYAIOT
CHOBA. 3areM IlepeMelICHHEeM OXHOIO MM ABYX M3 Tpex BUHTOB,
KPenauuxX NeperaIouaTesb, H3MeHsoT ero noJo:kenue, [1o onucair-
HOM Bbillle METOJMKE HAKJIOHOM KOPIiyca Npuopa CTPeJKu WHAH-
KaToOPOB YCTaHaBJIIBAIOT HA HY.1€BOC JeJEeHHE, OTKJIYAT [olepeu-
HYI0 KOpPEeKIHUIO M pasBopoTom npubopa Ha 360° npopepsior pepTi-
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KaJLHOCTb PACMOJIOXKEIHST JABYXTHPOCKOMHOTO y3Ja. Peryinposky
NPOROMKAIOT 1O TCX MOP, I0KA OTKJIONEHHs CTPEJOK HHAMKATOPOB
KpeHa H TAHTaxa Imocje paspopoTa npibopa Ha 360° He mpeseualOT
nonyckaeMmoi Beanuukbl. [locse perysmupoBKH BCPTHKaJbHOCTH pac-
TIOJIOZKCIIHST TJIABIOK OCH ABYXIHPOCKOMHOTLO y3/a pery/aupyiT io-
JIOXKCHHE UIETOK TOUYHBIX ITOTEHIIHOMETPOB, a 3aTeM H IIeTOK cbeMa
CHrHAJIOB KpEHa W TaHra)a OTHOCHTEJbHO CPEIHHX TOUEK CBOMX I10-
TEHIINOMCTPOB.

[Tepex perynupoBKOH Kopnycy npubopa Hano INpHAATh TOUHOE
[OPUBOHTaAbHOe noJoxkenne. J/1a 310oro Ha Kophnyc ycTaHaBJWMBAIOT
YPOBEHDb W [TOBOPOTAMH KPOHIITEHHA YCTAHOBKH, B KOTOPOM YKpered
KOpMyc, BOKPYT MPOAOJILHON H IoncpevHoll ocH A00MBAIOTCS TOpPH-
30HTAJBHOTO DAacloJiodKeHnst kopnyca. BHauagde perysnupylor moJo-
KEHHe LIEeTOK TOYHBbIX NMoTeHimoMcrpos. Hemuoro ocnabup BHHT,
Kpensiuui HakJAanKy, U nJaary co LIeTKOAepKAaTeJleM H HNICTKaMH
fnepeMenaloT MIdaTy OTHOCHTEJbHO HaK/JIaAKH H, CJAeL0BaTeJbHO, OT-
HOCHTEJILHO CpefHeil TOUKH MoTeHuHoMerpa. B miate nas 3Toll menu
npenycMoTper npoaoJpHbI nmas. [lnary mepeMelnaroT o0 Tex mop,
TOKA CHHMAEMbIH ¢ MOTEHIMOMCTpPA CHIHAJ CTaHeT paBHBIM HYJIO
M HE NPEBLICHT AoNyCcKaeMoH HeGOJMBIIONH BeJIHUYHHEL

[Tocne perymupoBKH BUHT, KpelsIUA HaK/AaAKy H IJ1aTy, 3aTd-
FMBAIOT A0 OTKasa. AHAJTOTHUHO peryJaupyIOT NOJMOXKEHHE UIETOK
CCTAJIbHBIX MOTEHIHOMETPOB.

IIposepra u peeyauposska 8pemeri BOCCTAHOBAEHUA U3 3A6AA08
(nakaonos) nod OelicTeéuem Koppexyud. Bpems BOCCTaHOBJIEHHS
II'B us 3apasos nox peficTBUeM KOpPeKIUHH JOJKHO ObITh B 3a/1aH-
HbIX npepenax. PasHuia BpeMEHM BbIXOAa H3 INIPOTHBOIIOJOXKHEBIX
3aBa.I0B AOJKHA GBITH HE GoJiee ollpene/ieHHON BeJHUHHBL ['opH3oH-
TajJbHbIH JuMO [TOBEPOUHON YCTaHOBKM, Ha KOTOPOM 3aKpelsercs
npubop, MPOBEPAIOT NO YPOBHIO ¢ TOUHOCTBIO HE HIKE O YrAOBLIX
MunyT. BuyTpeHneln pame coszgaror saBaJgbl yriao =+ 8° moouepeaHo
B CTOPOHY NMHKHPOBaHHWsl, KaOpPUpPOBAHNUs, NIPABOTO K JCBOTO KPEHOB.
Bennuyny 3aBa/ioB BHYTPCHHEH paMbl KOHTPOJHPYIOT IO HHAHKATO-
paM Kpeda u TaHraxa. Ilo cexyngomepy onpeneasiior BpeMs BOCCTa-
HOBJIEHHST 113 3aBa/MoB 5° (0OLIYHO COOTBCTCTBYET 5 MCACHHAM WHAN-
katopa). CKOpocTb Npeneccud (BpeMeHH BOCCTAHOBJIEGHUS) PEryJH-
pyoT noalopoM HeOOXOAUMON BeJHUMHB! COTTPOTHBJECHHS, MOHTHpYE-
MOro Ha BHyTpeHHEH paMc W BKJIIOUEHHOTO B 3JCKTPHUECKYIO CX MY
00MOTOK KOpPPEKIIHOHHBIX ABUraTesei.

3akpuiBanue npubopa. Ilpu 3akpeiBanuu npubopa Ha Cro
KOPIIyCe YKPENJSIIOT KOXYX M KpBIILUKY Koxyxa co xryToM. [as
ofecreueHHsi repMeTHYHOCTH MeXy KOXKYXOM H KOpPIYCOM ¥ KPBILI-
KOR KOXYXa M KOPIYCOM YCTAaHaBMMBAOT pPE3HHOBBIE KOJbBIUEBLIE
npokaanku, C noMolibio TpyOKH, BUASIHHON B KPBIIKY, MPOBepaIoT
repmernudocTh npnbopa. Ilpu norauve B xopnyc npubopa naBJeHIs
B 1,2 ars repMeTrHIHOCTh AOJXKHA OBIThb Takosa, UYTOOBl NOHMKEHHE
YpOBHST pPTYTH B MaHOMCTpe B reuyeHHe 5 mur ObLIO He Oodee
2 mm pT. CT.
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KaJILHOCTb PACMOJIOXKEHHsI JBYXTHDOCKONMHOTO y3Ja. Peryinposky
NPOROMKAIOT IO TEX TMOp, NOKA OTKJONEHHsS CTPEJOK HHIMKATOpOB
KpeHa W TaHra:a rocse paspopora npubopa Ha 360° He MpeBbIIIAIOT
ponyckaeMmoit peanuunbl. [locse perysmupoBKu BepTHKaJbHOCTH pac-
[OJIOIKEIHsT TJAABHOH OCH ABYXPHPOCKOMHOTO yaJ/a peryJaupyoT Io-
JIOJKCHHE UIeTOK TOYHBIX IOTEHIHOMETPOB, & sarTeM M LIETOK CbeMa
CHrHAJIOR KpEHa M TaHra)ka OTHOCHTEJbHO CPEIHMX TOUEK CBOMX I10-
TEeHIHOMECTPOB.

[Tepen peryaupoBkoil Kopnycy npu6opa Hajlo MNpuaaTh TOUHOE
[OPUM3OHTAAbLHOE noJokKene, [/ 3TOro Ha KopliyC yCTaHaBJAUBAIOT
YPOBEHDb ¥ [TOBOPOTAMHE KPOHIWITEHHA YCTAHOBKH, B KOTOPOM YKpeTJIen
KOPMyC, BOKPYT MPOAOJILHON M IonepevHoll ocH AoOMBAIOTCS TOpPH-
30HTA/JBHOTO DAaclToNioKeBNns: kopnyca. BHauagde perynupylor moJo-
WeHHe I1eTOK TOuHbIX NMoTeHiuomerpos. HemHoro ocnalup BHHT,
Kpemsiui HakKAaaKy, W IJaary co IIeTKOAepXKaTeaeM M ULICTKaMi
fepeMelaioT MaaTy OTHOCUTEJbHO HaK/IaAKH M, CJAeJ0BATeJIbHO, OT-
HOCHTEJBHO CpeaHeil TOUKW moTeHunoMerpa. B muiate pnsa sToit meau
OpefiycMoTper npoaobHb mas. [linary nepeMeinaroT 10 Tex nop,
MOKA CHMMaEMbI{i ¢ MOTEHIHOMCTPa CHMHAJ CTAHCT PAaBHDIM HYJIO
HJIM HE IIPEBLICHT JloNnycKaeMOH HeGOJMbUION BeJIUYHHEL

ITocne perymupoBKH BUHT, KpeIlsAUIHA HaKJalaKy H IJ1aTy, 3aTd-
rUBafoOT A0 OTKasa. AHAJOTHUHO pPETYJHPYIOT IOJOXKEHHe LeTOK
CCTAJIbHBIX TOTEHIHOMET POB.

ITposepra u peeyauposra 8pemeru BOCCTAROBAEHUS U3 3084408
(raxaono8) nod Odedcreuem Koppexkyuu. Bpems BoCCTaHOBJIEHUS
UI'B u3 zapason nox jpeiicTBueM KOppeKUHH AO0JKHO ObITh B 3a1aH-
HbIX npepenax. PasHuiia BpeMEHM BbIXOAA W3 NPOTHBOIIOJMOXKHDIX
34BaJI0B 10JKHA OBITL He GoJiee oNpeNe/eHHON BeJHYHHbL [opH3oH-
Ta/J bHbIE JUMO I10BEpOYHO YCTaHOBKM, Ha KOTOPOM 3aKpelisercs
npubop, MpPOBEPSIOT [0 YPOBHIO € TOUHOCTBIO HE HIKE O YrJIOBLIX
MuEyT. BHyTpeHnHell pame co3paior sapagbl yriao =+ 8° moouepeano
B CTOPOHY MHKHPOBaHUs, KaGPUpOBAHMs, NIPABOrO K JICBOTO KPEHOB.
Benmuunuy 3aBaJor BHYTPCHHEH paMbl KOHTPOJHPYIOT MO HHAHKATO-
pam Kpeda u taHraxa. [To cekyHaoMepy onpene/siioT BpeMs BOCCTa-
HonJJeHUst M3 3aBanoB 5° (0OLIYHO COOTBETCTBYET 5 MEJCHUAM HH/UI-
karopa). CKopocTh nperneccud (BpeMeHH BOCCTAHOBJICHUSA) PEryJaH-
pYIOT noa00opoM HCOOXOAUMON BeJHUMHB! COTTPOTUBJECHHSA, MOHTHpYE-
MOTO Ha BHYTpEHHeH paMc M BKJIIOUEHHOTO B 3JCKTPHYECKYIO CX MYy
00MOTOK KODPEKUHOHHBIX JBHraTeNell.

3axpuiBanue npubopa. Ilpu 3akpeisanuu npubopa HA C€ro
KOpIyce YKpPensasiioT KOXKyX H KpBIIKYy KOXyXa co XryToMm. [as
ofecrnevyeHHs repMeTHUHOCTH MeXKJAy KOXYXOM H KOpPNyCOM M KpHIIU-
KOA KOXyXa ¥ KOpPIYCOM YCTaHaBJAWBANOT pPE3HHOBBIE KOJbIEBLIE
npokaanxu, C moMoilblo TpyGKH, BUASIHHONA B KPBIIKY, MPOBEpsIOT
repmetuudocTh npubopa. Ilpu rioraue 8 Kopnyc npubopa AAaBJeH!H
B 1,2 ars repMerHvIHOCTb AOJXKHA ObITh TAKOBA, UYTOOBI NOHMMKEHHE
YpOBHST pPTYTH B MaHOMeTpe B TeueHHe 5 mux GbUlo He Oodee
2 MM pT. CT.
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3aTeM BaKyyMUPYIOT BHYTPEHHIO HOMOCTH Kopnyca npubopa,
a TNocJ/ae BaKyyMHPOBAHHUS 34IMOJHAIOT A30TOM.

Hsroropaenubit npu6op KOHTPOJIUPYIOT 1O BCOM TNapamerpam
TCXHHUYECKUX YCTOBUH NPH HOPMaJ/lbHOI TemMneparype u npu + 50
1 —60°C.

§ 11.5. THIOBON TEXHOJIOTMYECKHH MPOUECC CBOPKH
W PETYJIUPOBKH I'MPOCKONHYECKUX KOMIIACOB

Tunosble onepauun no c6opke u pery/uMpoBKe T'HpOCKGIHYECKHX
NpHOOPOB A/ OMPEAETCHHUST KYpCd JCTaTeabHOro anmapara paccmor-
PUM Ha IIpuMepe rupomnosaykommnaca. ['1asinoi ero dacreio spasercs
THPOCKON € Tpems CTEMEHAMHU CBOGOAH, OCb POTOPA KOTOPOro yaep-
KHBACTCS B TOPH3OHTANBHOI IJIOCKOCTH W COBEpPIIACT NPEelEcCHIO
BCJIEN 34 HaNpapJeHHeM MepuaHaHa (reorpaduueckoro, OpTOAPO-
MHUYECKOr0) €O CKOPOCTBIO, PABHCH BEPTHKAMBHOL coCTaBJsIoNeH
CKOpOCTH BpameHust seMmJsu. IlocsenHss 3aBucHT or LIMPOTHL @ Me-
CTa M paBHa 4 Sif @, Te 1 — CKOPOCTb BPAlCHHSI 3CMJIN.

Bemmunna mowmenra, TpebyeMoro nasi Co3jlaHHd HEeOGXONUMOI
[IPEEeCCHU @, ONPEeNR/IAeTCsT BHIpaXKeHHEM

M=Hwo=Husin g. (11.12)

B ruponosnykomnace I'TIK-52 NPeAYCMOTPEH CHeNHaJbHBIH K-
POTHBIH KOPPEKTOP, C NOMOUIBIO KOTOPOro BeJdHuuHa MoMenTa M mo-
KeT OBbTb NMpUBEJeHa B COOTBETCTBHE C TpeGyeMofl BeJquYuHON MO-
MEHTa Ha HHKPOTE @ COrJIacHo ypaBHenuo 11. 12,

Ha rounocts nokasanuii THPONOJIYKOMIIAca CYLIECTBEHHOE BJIHS-
HHE OKaabIiBaceT CT36I/IJIbHOCTb pacrnoJoXXeHus HeHTpa TAXKeCTH pOTO-
pa rupockona. CMG]_ILQHI/IQ ueHTpa TAXKECTH Jaxe Ha COTy}O JOJI0 MM
BbI3bIBACT 6OJIbLUO€ H3MCHCHHUEC CKOpOCTI/I npeueccuu u HENOITYyCTH-
Mbl€ OTPELTHOCTH MOKa3aHuit npudopa.

IMpumep. Onpegennts CKOPOCTDL TPEHCLCHH THPOCKOINA, BBI3BIBACMO CMCLLe-
tiiem z¢ uenTpa Tsixectw Ha 0,00 mm upu  Bece rupoyana G=300 " u H=
3000 I cm - cex.

Pemenue Cormacuo 3aXOHY Hpeleccud

M Gz, 300-0,00t

- s 107t 1/cen = 10—460-60-57,3 =20 e2pad «or
H H 300

CJIG,U,OBaTeJIbHO, omrbxa npnﬁopa C IPUBEACHHBIMHU B npuMepe JddHHBIM{I 3a
KaAIL yac 6ycr Bozpacrarto iaa 207,

B npubope I'TIK-52 nns komneHcanuu cMmelicHus HeHTpa TiKe-
CTH pOTOpA, NMPOUCXOASALICTO Np¥ AIMEHCHHSIX TCMIEPaTyPLI, fApeji-
yCMOTpeHa crelualdbHasg OuMeTa/ulMueckass TeMIepaTypHas KOM-
reHcalus,

Ha puc. 11.16 npusenen rupomonykomnac TIIK-52, a ma
puc. 11.17 — yxpynHeHHast cxema c6OpPOYHOr0 cCocTaRa npubopa.
OcHoBHbIe y3/1bI TPUGOPA: THPOYAEJ € JKUIAKOCTHBIM nepeKauare-
JIEM; paMa € KOppeKUHOHHBIMU BUraTeNsiMI; KapAanoB y3eu, io/y-
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yacMplil B pe3yJbTaTe YCTAHOBKH THpOy3Ja B paMmy; y3eq Kopryca
tpnGopa, y3eaq aMOpPTH3alMH; MYJbT YNpABJIEHHUS.
[Tpouecc obuieit cGOPKH H PEryJTUPOBKH NpUGOpa COCTOUT H3 Ciie-

IYIOILIX 3TAlOB:
1. COopka kKapnamoBa y3/a. Ha sToM 3rame rupoyses ycraHas-

JUBAOT B HAPYKHYIO paMy ¥ HaOODOM NpPOKJIAJ0K peryjHpyloT Tpe-
GyeMyio BeJIHUHHY 0CEBOr0 JoQTa.

luporngrayromnac
yd
Hapdawob ysen
& nopnyce
rapda #ob
5/39./7
3 e N S
8 IS IENIER 3 13
HIRIR NI RIS SIS/ 185
S 21Rs NSIRRUER Sefes TN
NI SN IRNIRYIES SNIRNIR
JIIRKIIN -

SRR s ESIRS S K 5% RIS
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Sl & (|8 &
ISR NMRIR
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Pue, T1.17. ¥kpynucHuas cxema cGopoutoro cocrana I'TIK-52

2. [Iposepka MOMEHTa TpEHHsI B MOALIMIHHKAX FHpPoy3aa (BHYT-
peHHell paMhl).

3. CraTHYECKH ypaBHOBELIHBAIOT 'MPOY3€] B paMe TaKuM obpa-
30M, YTOOBl MPH TOPH30HTAJBHOM DAaCHOJOXEHHH OCH HapyKHOMH
paMbl uMe MecTo HeGONbIIOH HHKHEHA MasTHHK. [IpH moCTyKuBaHUU
0 paMe THPOY3eJa JOoJIKEH NDHATH K HalpaBJ/ICHHIO, NMPH KOTOPOM
fepexJioyaTesb 3aHHMaeT HHXKHEE MOJIOXKEHHUE,

4. IIpoBepka HaJeKHOCTH KOHTAKTHPOBaHHs1 (NpHMEHEHHEM Tec-
T€pa WM XKaTOAHOTO oclu/inorpada).
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5. YCTaHOBKa KapaaHOBa ys/fa B Kopiyce nprbopa. [Tpu c6opke
#abopoM MPOKA&N0K 06eCHeunBaoT TPeOyeMYI0 BENHYHHY OCeBOro
Jaodra.

6. [IpoBepka MomeHTa TpeHus B Ornopax BHEWHEeH paMmbl.

7. YcraHOBKa M MOHTaX Y3JI0B: KOJIJIEKTOpa, y3Ja IIOTEH[HO-
merpa (B I'lIK-52), yana ceabcuna, mydrsr, appetupa (s ['TIK-AII)
H JIp.

8. Ilposepka yxoxa ocu poTopa B a3MMYyTE HA KaXKIOM U3 YeThl-
Pe€X OCHOBHBIX PyMGOB.

Z 7 Nibap
[» #Lﬂ{ [ 1 o |
g"j'é/’ = \l\_i Lmas
-3 ' }5\ Z
Ml t==45°C
Puc. 11.18. Cxema paBoThi GUMETANIHUECKOH KOMICHCALHIL

1—6uMeTanudecKas MIACTHHA; 2—TIpy3

[Ipu nopmasbrOl TemmepaType 3a 30 MuM yXOX Ha KaXKIOM U3
YeThlpex pymOOB HE JOJKEH IpEBBILATh JONYCTHMBIX 3HAYEHHI.
Ckopoctb mpeneccun (noBefleHHe yXofa OCH poOTOpa A0 AONYCTH-
MbIX 3HAUCHHH) PETyJHPYETCa MpH HOPMaJbHON TeMIepaType OagaH-
CHPOBOYHBIMH BHUHTaMH, YKPEIJICHHBIMH Ha KOPMyce THpoy3Ja. ¥ X0x
poTopa THPOCKONA MpOBEPSIIOT TaKXKe MPH ILIIOCOBOH H MHHYCOBOM
TeMnepatypax. YMeHbIICHHE YyXOJMOB 0 A0NycKaeMoil BeJHUHHEI
OCYILECTBJISIETCS COOTBETCTBYIOUMM pPacCIOJIOKEHHEM CTOPOHBI GH-
METaJITHYeCKOl IJIACTHHBL /| KOMIIEHCATOpa OTHOCHTENbHO THpPOY3Ja
H nepeMeilenneM 6aJaHCUPOBOYHBIX TPy30B 2 BJOJb GUMETAJJIHYE-
CKoil nutactunbl {cM. puc. 11.18 u puc. 11.16).

IlpeaBapuTesbHO OHMeETANIHYECKHI KOMIIEHCATOp YCTaHaBJH-
BaloT HHBAPOM B CTODOHY IMpOY3J/ia, IpHYeM IPY3Bl JOJKHBl GHITbH
NOJIKaThl K LUEHTPY, 8 G&JaHCHMPOBOYHBIE BWHTHI Ha THPOY3Je yCTa-
HaBJIHMBAIOT B MOJNOMKEHHE, OfGeclHeuuBalolllee TOUHOCTb NOKA3aHHI
npubopa npu HOpMaJbHOH TeMmeparype.

Ipyu peryauposke npru6opa HEOGXOMHMO CTPEMHTBLCSI K OHOCTO-
pOHHEMY «yXOAy» LIKaJbl IpuGopa Ha BceX pyMGax IpH BCEX TeMIe-
patypax, 4To maeT BO3MOXKHOCTh IOJYUUTh MUHHMAJ/JIbHLIE BEJHUHHBI
IOTpEIIHOCTEH.,

[Ipy HeoGXOANMOCTH YBEJHUHTH KOMMEHCAILMIO TPy3bl pacrofa-
raioT Ha OOJIBLIEM DACCTOSIHHUH JAPYT OT APYTa, a JJST yMeHbLICHHs
NeHCTBAsI . KOMIT@HCALUHMH DPACCTOSTHHE MexKIy faJlaHCHPOBOYHBIMHU
rpysaMu Ha OHMETaJJIMYECKOH MIACTHHE yMeHblnaeTcs. Makcumalib-
HOC paccTosKHe, Ha KOTOpOe MOTYT ObITb pa3ABUHYTHI IPY3Hl, faeT
KOMIICHCALMIO «yXOla» NMOKa3aHHH IO IuKale npHGOpa MPUMEpIHO
8°—10° 3a 30 mun.

HamnpasJienne mepemenenus rpy3os npu TeMiepaTypHbIX nedop-
ManHsx OMMETaslJIMYeCKOH IJIaCTHHBI 3aBHCHT OT TOrO, KAKOH CBOEH
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CTOPOHOM TMJIACTHHA yKpenvieHa Ha rupoysae. Ecau npu mposepke
npubopa npu temneparype —t0°C nabuogaeTcs «yXoid» IIKaJibi
npu6opa B CTOPOHY yMEHbIICHHMs MOKA3aHWs, a IpPH TeMileparype
+50°C — «yxon» wKajel npubopa B CTOPOHY YBEJHYEHHs1 MTOKasa-
Hufl, TO NJaCTHHY GHMeTaJJIHYeCKOr0 KOMileHcaTopa cJje/lyeT IocTa-
BHTh MHBAPOM HapyXKy 110 OTHOLIEHHIO K THPOY3JIY. ‘

[Tocsre peryMpoOBKH BEeJHUHHBl yXO4a HpOBEpPAIOT yXO0J THPO-
cKoma B asuMyTe npu Temnepatype —60, ~-50°C, a Takke npu
HOpMaJbHOH Temmiepatype. OOBIYHO TAK NPOBEPSIIOT ABAKIL, YeM
obecneuuBaoT mnodydyeHue GoJee JTOCTOBEPHBIX H CTaOW/IBHBIX pe-
3yJILTaTOB.

9. Tlpoeepka 5QEKTHBHOCTH ACHCTBHA a3MMYTaJbHOTO KOppEK-
TOpa — KOppeKTopa 3JeKTpHueckoll OGanancuposKu. IIpu mpoBepke
CIpEACMAIOT BeJTHUYHHY yXO4a OCH pOTOpa 3a ONpEAEJeHHOC BpeMs
MpH NOBOPOTE BMHTA KOPPEKTOpa CHaya/la B ONHO, a4 3aTeM B APY-
roe Kpawniie noJoXKeHHs.

10. IlpoBepka 3((PeKTHBHOCTH AEHCTBUSI KOPPEKTOpA TOPH3OH-
TaJbHON KOPPCKIMH. BHYTpCHHIOIO paMy HakJOHSIOT HAa 45° W 3aTeM
CEKYHJIOMEPOM H3MEpHAIOT CKOPOCTh BO3BpAILEHHA K TOPU3OHTAJb-
HOMY HOJIOXKEHHIO.

1. ITpoBepKa MOrpeUrHOCTH HOTEHIHOMETPHUCCKON JHCTaHIMOK-
HOH mepenavd NPOU3BOAMTCS BK/IIOUCHMEM rmpHOOpA B H3MEPHTE/b-
HYIO CXE€MYy C TOUHBLIM HHIHKATOPOM Kypca H ONperejendeM BeJuui-
Hbl MOFPEIIHOCTH MPH Pa3BOPOTE FMPOCKOMMUECKOTO TaTulKa (coOu-
paeMoro npufopa) Ha samaHHble Kypcbl. [lorpemniocTs rc moJKHA
MPEeBBIATh AONYCTHMON BEJTHUYHIEL.

12. B rupomosykomiiace, HCIOJB3YEMOM B aBTONMJIOTE, KpoMe
TOrO, MPOBEPSIIOT: a) BEJUUHHY HYJIb-CUTHAJI4, CHHMAaeMOro C IOTEeH-
UHOMeTpa B HCXOMHOM HadaJbHOM foJoxcHHH, CHrHaAI JOJUKEH
OTCYTCTBOBATh UJU OBITH He O0oJbllIe JOMYCTHMOTO 3HAYEHHS. Curnaa
YMEHbINAIT MOBOPOTOM TOTEHHOMETPHUECKOIO paTdyuka; 0) mpo-
BepsIIOT HaNpSIKCHUS, IPH KOTOPBIX cpabaThiBacT M OTIHYCKAET dJeK-
TpOMarHuTHas Mydra.

13. ITpoBepka KauecTBa KOHTAKTHPOBAHHSI.

14. 3akpriBanue mnpubopa. I'epMeTHuHOCTb Kopmyca ofecneyu-
BAIOT YCTAHOBKOH KOJBLEBLIX PE3UHOBBIX MPOKJIANOK.

15. [TpoBepKa repMeTHuYHOCTH. B Kopmyc npa6opa moJaT BO3AVX
non nasgeHueM 1,2 ar v Haba0nal0T 3a NOHUXKEHHEM YDOBHS XKHIKO-
CTH B MaHOMETpe. 3a O MUM YPOBEHb HE JOJIKEH IOHH3UTbCS OoJce
yeM Ha ~2 MM pT. CT.

16. Bakyymupopanue u sanojHenue mnpubopa resmuem. Cienyer
MMETh B BHIY, YTO MOCJE 3aloJqHEHHAs npubopa TelMeM CKOpOCTh
MPEUECCHH H3MEHAEeTCs. Y TOUHO OTPeryJHPOBAHHOIO MpH HODMaJlb-
HOH TemmepaTtype npubopa, HE3aMOJNHEHHOTO rejreM, HabJIoxaercs
HEKOTOpHIH yXOJA OCH POTOpa OT HANpaBJ/eHHsT MepHAHMaHa IocJe
3anoJHenust npudopa resueM. EC/IM MOIPEIIHOCTh IPEBBINAET JOMY-
CTHMBIC 3HAYEHMsI, MPUOOpP TNPHXOAMTCS  PACKPhiBATh, INOBTOPHO
peryJHpoBaTh, 3alloMHATh W nposepaTs npubop. I[lostomy B npo-
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uecee COOPKM Ha OCHOBAHWH ONDLITHBIX TAHHLIX PEry.HpoBaTh NPHOOD
NIPU HOPMAJBHOH TeMmepaTtype CJelyeT ¢ TaKHM pacyeToM, UTOOLI
OC/Ie 34MIOJHERHST €70 IeJiMeM MNOTPelIHOCTb He NpeBhmiafa IoMy-
CKACMOH BCJAWUMHDL.

li3mMcHCHME CKOPOCTH NpPELCCCHH MOC/Te  3arOJdHCHHS npHOOpa
resineM, Mo-BHAHMOMY, OODBACHAEGTCH yBEJMUEHHEM CKODOCTH Bparile-
HHA aCHHXPOHHOIO THPOMOTOPA, MOCKO/IBbKY BEHTH/ISUHOHHBLIE TOTEPH
HA TPCHHE MOBEPXHOCTCH O BHELIHIOW Cpefy (reus BMCCTO BO3AyXa)
3HAUUTENBHO YMEHBIIAIOTCS,

17. Texpouoriueckast npupafoTka Ha BHOGPOCTEHIAE IMOJHOCTDIO
co0paHHOro H OTPETYANPOBAHHOrO npubopa Npou3noOIUTCs 1aa obec-
HeUeHHd CTaONILHOCTH 10Ka3aHui npubopa.

18. PaGoTa npu6opa Ha KaualolieMCs OCHOBANHI I [POBEpKa
€ro yXONOB uepe3 Kaxpanle 30 mur Ha 4eThIpeX OCHOBHBIX pyMOax.

19. Kourpoar npuGopa mo BceM mapamMeTpaM TEXHHUCCKHX
YyCJOBHI.

§ 11.6. TEXHOJIOTHS 3ANOJIHEHHUYA NOJOCTEM NPHUBOPOB
HKUIOKOCTAMH U T'A3AMHU

[TorpemHsocTs rHpPOCKOMHYECKHX NMPHOOPOB 3aBHCHT OT BpELHBIX
MOMEHTOB BOKpYT OCH IOABECa M, B YACTHOCTH, OT MOMEHTa TPEHHS
B Onopax, KOTOPBIH 3aBHCUT OT NaBJdeHHs Ha onopbl. CTpemJseHue
[IOBLICHTL TOUHOCTb THPOCKONHYECKHX NPHUOOPOB IPHUBEJIO K CO31a-
HHIO TaK HA3bIBAEMBIX [OIJIABKOBLIX THPOCKOIHYECKHX IpHOOPOB.
Bec ripo- win XxapaanoBa ys/aa Takux NpUGOPOB YPaBHOBENIHBACTCH
BLITATKMBAIOILEeH CHJION JKMAKOCTH, B KOTODOH HAaXOAHTCH TepMeTHU-
HBIA THpPOy3e/Jq W/an KapLaHOoB y3e/d. BuTafKupawllas cHiaa KHIKO-
CTH MOXeT OblTh M HE paBHA BECy THPOY3Ja, 2 COCTABJSITH TOJBKO
20—30% ot ero Beca. B takux npuGopax moJIOCTH 3aMOJHSIOT Clie-
IHAJIbHBIMH KHIKOCTSIMH HE AJI51 CYLIECTBEHHOTO CHHIKEHHST MOMell-
TOB TPCHHSI B OINOpax, a AJIsl NOCTHXKEHHsT ONpENeNCHHbIX THHAaMUuC-
CKHUX XapakTeplcTHK mnpHbopa — xosdduuncHTa nemundbHpoBanHs
Kos1eOaHHH THpOy3Jda BOKPYr OCH nojeeca, CcOGCTBEHHOM UacTOTh
npubopa u T. 1.

Ha puc. 11.19 nokasana Tumosasi KOHCTPYKIHS «pa300paHHOro»
natunka yraobbix ckopoctell (IYC) ¢ xuakocTHBIM aemmdupoBa-
HHCM KoJeGaHHH THpoyasaa BOKPYr cBocH ocu nogscca. Cxema pa-
0oTul 3TOr0 mpubOpa NPUHIHMIHAILHO AaHAJOTHUYHA cXemMe paBoThl
npufopa, paccmorpenuoro B § 12.2. Oraudutensioft 0COGeHHOCTLIO
storo JIYCa siBasiercs TO, UTO MHPOY3€JT BHITOMHCH B BHAe TePMCTHU-
HOTO [oMIaBKa, Kopnyc /7 npubopa repMeTHIHO 3aKPbIT KPbIIKAMIL
I u [6, moJlocTh MeXY THPOY3JIOM-[IONJaBKOM H BHYTPEHHHMH CTEH-
KaMH Kopryca npudopa 3amoJHSIOT CICHHAIbHOH KuakocTewo, s
KOMIICHCAIHH CYLICCTBEHHOrO H3MeHeHHs1 oObeMa JKHAKOCTH MpH
H3MEHEHHH TeMIlepaTyphl OKPYKaollel cpeabl AHO KPHIIKA /6 KOp-
nyca apubopa cocaHHeHo ¢ ynpyram cuabdorom /5. Cxema cOHOpKH
W PeryJiMpoBKH 3TOr0 npHbopa aHagoTHuHa paceMmorpenHoi B § 11.3
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cxeMe c6opku «cyxoro» JYCa. OnHako mpH 3TOM BBOAST PSIA NMPHH-
NMMHA/bHO HOBBIX ONEPAlMil, KOTOpHIC MOXHO DPasJeNTuTh Ha JBE
rpymibl — ONMEPAIHU MOJYUEHHs TepMETHYHbIX COeIMHEHHH aerased
H onepanyy 3ailoJHEHHUS MOJIOCTH FPHpOy3Ja CleUHa/bHEIMH ra3aMH
W NOJOCTH KOpIlyca npHbopa clenHalbHOH KUAKOCTHIO.
[epMeTHUYHOE COCTHHEHUE JOJIKHO OBITh MOJNYYEeHO NDH Npunaike
cunbboHa /5 K Kpeilike /6, TOHBIIKA KPBIIKYH K CUIBGOHY, KphILIEK

Puc. 11.19. KOHCTDYKIHS aaT4HKa YIJIOBHIX CKOPOCTEH C KHAKOCTHEIM
gemnduposaiiem Koaebaliih rrRPoysaa;

I, 16—KpBIIIKH; 2—IIeTKO/lepKaTedb; 3—CyXapb; 4—IMOTEHUHOMEeTD; 5S—IiaTa MOHTaX-

uasi; 6, [7—Kopfiycel; 7—IIOBONOK; S—rupoysen; 9—npobka; J0—BTyaka pesnBosasn;

//—BHHTH AJs CTATHYECKOTO YPABHOBEIMBANWA THPOYaJda: [2—INapHKOMIOIMIHITHIK,

I3—npokjajixa JJasi PETYJHPOBKH oceBoro jiodra; [4—srTynaka; [5—cuavdon aas Tem-
nepaTypuoll KOMI@HCAUHH XKUIKOCTH; [8—TeDMOBBOX

! u 16 x xopmycy 17, «cTakaHa» K (JIaHnaMm THpoy3sJa, FepMOBBO/IOB
18 ¥ kpuimke I. I'Mpoy3ed! 3anofHsIOT ClenraJbHbIMA TasaMu /s
co3naHusi OJArompHATHBIX yCJIOBHE paGoThl rHpoMoTopa. Kak wus-
BECTHO, B OObIUHBIX THpoMoTopax 80—90% MoutHoCTH pacxonyercs
Ha IMPEOJOTEHHE a3POJINHAMHUECKOTO CONPOTHBJACHHS, T. €. CONpO-
TUBJIEHHS] TPEHHs pOTOpa O BO3AYX. LC/IM NMOJOCTh rHpoysJaa 3amnol-
HUTb BOACPOAOM HJIH TEIHEM, Y KOTOPHIX IVIOTHOCTH COOTBETCTBEHHO
B 14 unu 7 pas MeHblIe IVIOTHOCTH BOSAYXd, TO YMEHbIIAETCS yKa-
3aHHOE a’pONMHAMHYECKOE CONPOTHBJACHHE W MOTpedasgeMasi MOLL-
HOCTh THpoMoTOpa., Kpome TOro, TEmIompoBOomHOCTH BOJAOPONA M T€-
Joasi COOTBeTCTBeHHO B 7 M 6 pa3 OoJblie, yeM y Bojpopona. dTo 10-
3BOJISICT, He yXyAllasi YCJOBHH OTBOZA BBIACASIEMOTO CTATOPOM
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TenJa, 3amoJHATE FUPOY3Jibl ITHMH Ta3aMH MPH HEKOTOPOM paspe-
Kenud, Hanpumep 0,3—0,5 armu. 210 TaKKe CMOCOGCTBYET CHHKEHHIO
a3pO/IMHAMUYECKOTO CONPOTUBICHHS BPAILEHUHIO POTOpA.

IMosocTh rHpoys/ia 3an0MHSIOT CleNUHaILHBIME Fa3aMu, d MOJ0CTb
npubopa -— crneynaJbHBIMH KUIKOCTSIMU Ha COOTBETCTBYIOMIHX yCTa-
HOBKaX Mo OJMHAKOBOH METOAHMKE B ]Ba 3Tala: CHaua/ja yKasaHHbIe
IOJMIOCTH BAKYyMUDYIOT, 3aT€M 3aiOJHSIOT Td30M HJIH KHIKOCTHIO.

Puc. 11. 20, Cxema ycTaHOBKM [Js 3aNOJHCHHS TO-
JOCTIE NpUGopa KHUIKOCTLIO:

[—-MCXaHH3M MoJAbeMa KoJoKoJa; 2—3amUTUHE IHJIHHAD;

3, 6—xKonbwl; 4—xoanak; &, [2,—Tpy6ku; 7, I[6—KpaHH,;

S—peAyKTOp; S9—nBHraTenn; J0—aanonuseMbli  npubop;

/1—wityuep; I3—npucnocoGnenne; [4—BaKyyMmeTp; [5—Kaa-
naH; J/7—ocHOBaHHEe

Cxema ycTaHOBKH AJs1 3anosuenns: kopnyca JYCa cnenuanbuoh
KHIKOCTBIO fTOKaszana Ha puc. [1.20. Ilpubop 10 ycranaeauBaioT
B rpucnocobmenun /3 M5 MEXaHHUECKON Kaukd, a TpyGkd 5 u 12
OOACOENMHSIIOT K HITylUepaM npubopa. Ilocne atoro ¢ noMouibio Me-
XxaHu3Ma [ omyckaloT Koanak 4 C 3allUTHBIM I[PO3PAUHBIM IH/IHH-
IpoM 2 M3 MJIEKCHIJIacca, BKJIIOUAIOT BaKyyM-HACOC M OTKPBIBAIOT
Kpan 16 c xnananom I5. Crenenn BakyyMHPOBAHHS MO KOJAMaKOM 4
U B rnoJiocTH npu6opa JO onpenesiior Bakyymmerpom /4, ocraTouHce
naBJieHHe He NOJUKHO mpepbliiaTh 1073, a pas HekoTopeIX npHOO-
pos — 10-6—10-° um pr. cr. ITocsme npeKpalleHHs BbIIETEHHS Y-
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3BIPEH BOBAYXA H3 KUAKOCTH B Ko/Oe 0, HO HE pPaHBIIC YeM Yepes
2-—4 uac ¢ Mavana BAKYYMHPOBAHUS, HAUMHACTCS] 3ANOJAHEHHC [10J10-
¢TH nprbopa mUAKoCThIO. s sToro Tymbiepom T1 Brioualor npw-
crocobJsierne 13 1js MeXaHHYeCKOH KauKH, a ¢ IOMOIbIo TyMOaepa
T2 — asurartcan 9, xoTopnlit ycpes pelykTop 8 OTKpHIBAET Kpam 7.

[Tocse nosipaeHust XHAKOCTH, Npolleliell uepes Kopayc IpH-
Gopa, B KoJsbe & Bblwe yposHs MeTKH M, HO He paHbine 2—4 wac
C Hauasgd 3anoJqHeHHsl, Kpan [0 HepcKpLIBAIOT M BAKyyMHPOBaHHe
npekpaniaercs. 3aTeM npucnocobIeHHe /3 BLIK/IIOUAIOT, 3aKpbIBAIOT
KpaH 7 U ¢ NOMOIIBIO KjaarlaHa /5 naBJjieHHe MoA KOJIakoM 4 IMOBH-
waetest g0 armocdeproro. KauecTso 3anosHCHHST XxapaKTepusyeTcst
NONYCKOM Ha CyMMapHLIfi O0DBeM MIKPONY3blpell B IOJIOCTH [pH-
Gopa; 10T 00heM 1OJKeH ObITh HauMmeHbwHM. [IpH NOBLIIEHHH
NaBJIeHHsT O] KOJIIIaKOM 00beM MHKPOMy3blpeH B MOJOCTH MpHOOpa
CXKHMaeTCsl, UTO XapaKTEepU3yeTcsl IIOHHKEHHEM YDPOBHSI JKHIKOCTH
B Ko16e J Ha HCKOTOpYIO BesHuHHy Aff, koTopas MOMeT OBITh
HCIIO/Ib30BAHa JIJIsT IPOBEDKU KAUECTBA 3aiO0JHCHHSI mpHOOpa — 3Kc-
NEPHMEHTANBHO MOXKET OLITh YCTAHOBJAEHO JONYCTHMOE HAHGOJIbLIES
3HAUCHUC BCJIHUMHBI AH, COOTBCTCTBYIONIEE TONYCTHMOMY HAHGOJIb-
meMy 00BCMy OCTaBUINXCA B noJgocTH npubopa Mukponyswipeit. Co-
CTHOILIEHHE MeXIy OObeMOM OCTABIUHMXCS B NOJOCTH NMPHGOpa MUK-
polysbipedt ¥ peqnunHOH AM najgeHusT YpoBHST KHIKOCTH B KoJabe J
MOKHO YCT@HOBHTb H aHaJuTHuecKH. [TosoxkuM, 4To B npubope mocJe
3aI0JTHEHHsT OCTAJICST HEKOTOPHIA 06BEM BO3AyXa Vi NPH OCTATOUYHOM
LaBJCHHY NOJ KOJMIaKoM pg. ITpu moBbllleHHy naBaeHus mon KoJa-
KOM 10 arMoc()CpHOro p, o6beM BO3LYIIHOIO My3blps B NpHGOpE
VMENBLIHTCS 10 BOJMHYHHB V.

A2
Hockonbky pyVy = paVy, 10 V—V, = -~4~—AH,

rje d — BHYTPCHHHH IHAMETDP KOJMOBI B MM,
IToncTasus smauenye V, H3 MepBOro BhIpaKeHHs] BO BTOpoOe, HalieM
Var, . e
Nala = AH
Pu 4

HIH

v, (lﬂ_»] >: nd? —AH.
Py 4

Ho rak kak p./pe Bo MHOro pas Gosblue 1, T0 ¢ IpPaKTHUECKH J0CTa-
TOUHOH TOUIIOCTBIO MOXKHO HamHCaTh

a £

Voo P Ty
Py 4

BTopbiM MeTOROM IPOBEpKH OCTABILIETOCS BO3MYILHOTO MY3bIPS
B 3aIOJHCHHDBIX XKHIKOCTBIO NPHOOpax SIB/ISIETCS TakkKe KOCBEHHAs
NpoBepKa MO «XOAY» CHJIbGOHA, KOTOPYIO MpPOBOASIT Ha CIELHah-
HBIX ycTanoBkax (puc. 11.21). Ha kopnyc npuGopa / Buntom J

YKpenJsiioT BTy/AKy 4 ¢ HuHauKaTopoM 5. HoXKa HHIMKatopa ¢ He-
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COJIbIIKM HATATOM YIHPAeTCa B FOJMOBKY TEXHOJOrHUECKOrO BHHTA &,
LBEPHYTOTrO B NPUNASHHYIO KO AHY CHIbdora BTyaky. [Iputop ycra-
HABJAHBAIOT Ha INOACTaBKe 9, HAKPBIBAIOT KOJNAKOM 2, BKJIOUAIOT
BaKyyM-HacoC M OTKphIBaloT kpaH /0. Yepes 5-—10 mun mnocie co-
3IaHUSA TOJ KOJMMAKOM 2 3a1aHIIOr0 PAa3PCKEHHs OlPefe/IsiioT nep-
BO€ MOKa3aHHe HHIHKATOpA. 3aTeM C MOMOIUbIO KjianmaHa /] pasie-
HHe BO3AYXa I0] KOJIAKOM JOBOAAT N0 arMoc(epHOro H ompene-

%

123 4
7+E——.*_
44

3\
™+ )\ T
NIy Vo
J 8
A daxgym-
-HaceLy

Puc. 11.21. Cxema npoBepril Kaucrrsa 3anodie-
HHst  IIOJOCTH an6opa KUOKOCTBID 1O «XOLY>»
cusndoHa:

I—npubop; 2—koanak; 3--BHUT; 4—BTYJKa; S—HIAHKA-
TCP; 6—BaKyyMMerp; 7—oOCHOBaHue, §—BHHT, §—TOi-
naBxa; [l0—kpaH; [/—xJjanau

JSIOT BTOpOE NOKasaHHE HHAMKATOpad. Pasuuua aByx moKasaHHH
HHAMKATOpa U IpeacTasiser coboll «xoa» cHaAbdOHA.

3aBHCHMOCTb MEXKAY CyMMapHbIM 00beMoM V), ocraBlIHXCS B NO-
JIOCTH NpHOOpa MHKpONy3bipell U «xonoM» cuibdoxa S ¢ npakrtnde-
CKHM JOCTATOUHOH TOUHOCTBIO ONHCBIBACTCS * BLIpaXKEHHEM

‘/u =a (pBngub + I)HEM) Sa

rge py — OCTATOUHOE JaBJECHHE BO3JyXa MOJA KOJAMAKOM TOCHAE Ba-
KyyMHpoBanus B K[ [cm?;
Fopp — 3bdextuBras maowank cuibGora 5 cu?;
Pysy — H3MEPHTEIBHOE YCHJIME MHAWKaTOpa B K/ ;
S — «xon» cuabHOHA B MM;
a — xospbuuteHt B mm?/kl (a=1).
YuurteiBasi UTEJNBHOCTh HHKJAA 3aM0JHEHUST TpUGOPOB CIeIHallb-

* 3. d ¥Ypasaen, B 10 llummapesn, «O kauccTBe 3anojienng che-
A Trell KIIKOCTBIO MOMIABKOBbIX THPOCKOMuueckux mphBopoBs, Tpyner MATH,
ae 52, O6opotirus, 1961.
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=
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HOIT XKUAKOCTBIO B CEpHHHOM NMPOH3BONCTBE MPOLECC 3AMOJHEHHS PO~
BOJISIT HA MHOIOMECTHBIX YCTAHOBKaX, paboTaIOIIUX MO CXeMe, fpH-
Befenroil na puc. 11.22. OpHako mpu 3TOM, CTPEMSIChH YIPOCTUTH
anmapartypy, 1acTo He yUHTBIBAIOT HEKOTOpbIX ocobennocteil. Tak, Ha
puc. 11.22,a nokasana cxeMa COoefMHEHUS] MPHUOOPOB C MHTAONLEH
U [npHeMHOH kosbaMH (cHcTeMa BaKyyMHPOBAaHHSI HE MOKasaHa).
Mecra [/ neperu6oB wWaaHroB, 3aMbiKaHie 2 JHIIHUX OTBOJOB MEX Iy
co00il ABJISIOTCST MecTaMil CKOIIEHHsT BO3AYLIHBIX My3bIPEHd, 4TO

Npuewnas romda Numanwas wonda  NPuewmssie Kongsl  MTumamyas Aonbe

a) )
Puc. 11.22. Cxema MHOroMecTHOH YCTaHOBKH ISl 3aMoJ-
HCHIST HOJ0CTIE HPHGOPOB 7K I1KOCThIO:
a—c  oOmreapuemMiocil  konGod; 6—C  OTAeJbHLIMH  IPHEMHLIMH
Kos16aMu

MOXHO HalbJ/ionaTh BH3ya/JbHO U€pe3 IPO3payHble LIIAaHTH B IpO-
uecce 3amnoJiHeHHss npudopoB KuAKocThio. Ilpu ofuiell npuemMHOH
kos6e HabJIoLal0TCsT cayuaH, Koraa OJIHH MpHGOp 3aMOJHHACT K-
KOCTbIO paHblie apyrux. Torma apyrue npuGopel HAUHHAIOT 3aM0J-
HATbCA uepe3 ofa LWTyuepa U BO3AYX, UMEIOMUACT B HX TOJOCTH,
octaerca B apubope. Ha puc. 11.22 6 nokasana cxema mnpaBub-
HOTO COENHHEHHsI CHCTEMbl TPYOOIDPOBOROB (OT NUTAKOUIEH KOJAOHI
HMEIOTCSl KpaHBl AJs KasKaoro npubopa), uMeercst CBosg NpHEMHAs
Kosi6a Hebosbworo auaMerpa {5—10 mun), TpyGonpoBoabl HE HMEIOT
JIMLIHUX Teperubos.

Jlas obecrniedeHns KayecTBa 3amOJHEHUS KOHCTPYKIHSI MpHOOpOB
TAaKXKe JIO/KHA YAOBJAETBOPSATH ONPENCIeHHBIM TEeXHOJOTHYECKUM
Tpe6OBAaHUIM: OTCYTCTBME B HOJOCTH NpuOopa «KapMaHOB» IJsI
CKOIJIEHHST NMy3bIpel BO3nyXa; TaKoe pAacCilO/OXKEeHHE IUTYUEepOB JJIs
BAKYYMHDOBAHHS ¥ MOJAUH CIHENHAJIbHOH XKHIKOCTH, IPH KOTOPOM
KHIKOCTh IOAa€TCsl CHU3Y MOJOCTH KOPIyca U NJaBHO €e 3aMoJHser,
BBITECHSIST BO3AYX B BepxXHHH wmTyuep (npubop A wa puc. 11.22,6).
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Paszpen uerBepTh it
KOHTPOJIb H HCIIBITAHHE NTPHBEOPOB

NN NSNS NN NSNS NSNS NSNS NS NS SN NSNS NSNS NS NSNS NS NSNS NS NSNS SN g

Tarasa X171
UCNIBITAHHUE MPUBOPOB

§ 12.1. MOHATUS U ONPEAEJEHHUY

Hcnoranuem npubopos HasbiBaeTcst MpoBepKa WX Ha COOTBETCT-
bHE 3aNaHHLIM TEXHHUECKMM TpeOOBaHHsAM, KOTOPHIE COJepIKaTCH
B uepTekax, TexHHyeckux ycaosusix (TY), BegoMcTBEHHBIX HOpMa-
JaX, rocypapctsenHbix cranpaprax I'OCT wu ngp. IlepeuncrenHas
TEXHHMYECKast JOKYMEHTAllHsl, a TaKkKe psijl APYTHX MaTepHasoB (CTa-
THCTHYECKHE NaHHble 00 OTKAa3ax MpeAbIIVIIHX MApTHil H3Ie/HIH,
CMPABOYHBIC JAHHBIE O CTAHIAPTHOH H3MEpPHUTEAbHOH M HCHBITATE/b-
HOMl ammaparype) sIBJSIIOTCST HCXOJAHBIMH JAAHIBIMH 151 pa3paboTKH
TEXHOJIOTHUECKOTO HPOLECca HCNLITAHHI NPUGOPOB.

Paspa6otka TexHOTOrMM HCOLITAHHE BKJIIOWACT: COCTABJCHHE
llepedHsT KOHTPOJIBHbBIX onepanui; paspaboTKy METOAHKH HCIOLTAHUIT;
BEIOOD YHHBEpCAJbHON H3MEPHTENBbHOH ammapaTypel; pa3paboTKy
(MpH HEOOXOMMMOCTH) HecTaHLAPTHOH M3MEPUTENBLHON ammapaTyphl
H 060PYAOBAHHUS; MPOEKTHPOBaHHE paboulx MecT /s HCIbITanui.

BEICOKYIO HAaNeKHOCTh HCHBITAHKE OGECHEUHBAIOT MPaBH/bHBIM
BLIGOPOM METOJMKH H [OCJIEI0BATENbHOCTH HCIBITAHHI, H3MePHTEJb-
HOIl M HCIBITATE/NBHOR anmapartypbl, CHCTEMATHUECKHM KOHTPOJIEM
HCIPaBHOCTH annapatypsl, TOUHBIM BHIIOJHCHHEM MPOTPAMMDI H Me-
TOAHKH HCIIBITAHHH.

HcexonnbiMu nanHbIMU pH BEIGOPE H3MEPHTENBHOH ammapaTypbi
HaM paspaboTke CNenHaNbHON ammapaTypbl fB/AsIoTcs: 1) Texuuue-
CKHe NaHHble 00'BEKTa UCMBITaHUH; 2) mporpaMMa BbliycKa H3JesHH.
[enecoo6pasnocts pa3paGoTku creyanmapatypbl AJsi HCIBITAHHE
ONpENEJSIOT, YUHTHIBASI CTOMMOCTL €¢ pa3paboTKH W H3TOTOBJEHHS
H TOT SKOHOMHUYeCKHH 3ddekT, KoTOphil gaeT npuMeHeHHe JAHHOH
anmapaTyphl.

YHuBepcaJbHEIH H3MEPUTEJbHBIA NPHOOP BHIGHPAIOT C YYETOM
€ro CTOHMMOCTH, POU3BOIUTENBHOCTH H rafapuTos.
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BosbmnneTso nenbiTanuil ¢BsizaHO ¢ OnpeaeNeHHeM MOTPELIHO-
creit nokasauuit npuGopos. Ipu onpesescuun nOrpenHocTH npHoopa
€ro NOKas3aHUsA CPABHUBAIOT C I0KA3AHMAMH KOHTPOJBHLIX (06pasio-
BbIX) WJIH 3TAJMOHHBIX TPUOOPOB. TOYHOCTH KOHTPOJNBHBIX NPHOOPOB
poJKHa OBITH 110 KpalHel Mepe BTPOE BBIILE TOUHOCTH HCIILITYEMbIX
ipu6opos [I].

Homyckaemasi NOTPEMIHOCTE OGPA3LOBOTO  3JEKTPOH3MEPHTENb-
Horo npuopa miu uamepureabHoro yerpoiicrea (FOCT 1845-—59%),
KOorja IONpaBKH K WX HOK43aHMSM HE YUHTHIBAIOTCH, TOJMKHA OGLITh
no KpaWHedl Mepe B NATb pa3 MEHDLUE JONYCKAEMOH NOrpeliHOCTH
HCHBITYEMOro HpuGopa WM BCHOMOraTeIbHON YacTH (WIYHTH, 1006a-
BOUHBIE AKTHBHBIC H PEAKTHBHBLIC CONPOTHBJICHHS, ACJIUTENH HATPSI-
KeHUs) .

B I'OCTe ykazana Bo3MoKHOCTL NpHMEHEHHs npubOpOR H H3Me-
PUTE/ILHBIX YCTPOHCTB ¢ JONYCKaeMOH HOrpeIHOCThIO B 2,5 pasa
MEHbIICH OCHOBHOH TNOTPEHIHOCTH INIPOBEPSEMOro upudopa. [lpu
5TOM, OJIHAKO, HEOOXOAMMO BBEICHHE HONDABOK BO BCEX CAyUasiX,
KOrjla JeHCTBHTC/bHbIE 3HAUCHUA MOTPEIMHOCTEH NOBEPSIEMOTO MpH-
0opa, onpenenseMbe M0 IOKA3aHAAM OGPa3LOBOrO npubopa wuaH
YCTPOHCTBA, OTMYAIOTCS OT AONYCKAeMbIX Ha BEJIHUHHY, 6IH3KYIO
K IOMyCTUMOH HOTPENIHOCTH 06pa3loBoro NpuGopa Wall yeTpoHcTBa.

3a OCHOBHYIO HOTPEWIHOCTh NPHOOPA IIPHHAMAIOT HauOBOJBIIYIO
(no aGco/oTHOMY 3HAYEHHIO) DA3HOCTh MeKAY MOKa3aHHEM IpH-
00pa M AEHCTBMTC/ALHEIM 3HAUEHHEM H3MEpSIeMON BEJIHYMHBI, TIOJY-
UCHHOH U3 DPE3Y/NBTaTOB H3MEPEHHA NpPH [JABHOM YBeJHUYEHHH U
YMEHBIUCHHH M3MEPSEMOH BeJHYMHbI. [lonycKaercss ycTaHaBJIHBATH
NeNCTBUTEIBHOE 3HAUCHHE H3MEPSEeMOH BEJIHUMHBL 10 II0KA3aHHIO
00pasnosoro npubopa, BEJHUHHY Ke OCHOBHOW MOrPEHOCTH Olipe-
ACNATL MO BEJIMYMHE OTKJIOHEHHsi yKazaTesst HCIBITYeMOro mpuéopa
OT HOBEPAEMOH OTMETKH IIKaJIbl.

§ 12.2. BUAbI UCHIBITAHHU M

[opsinox n cogepxanne ucnbiTanuii mpuGopa 3aBHCAT OT TOTO,
ABJISIETCS JIH OH ONBITHBIM 00PA3IOM HJIH K€ CePHHHO BBITYCKAEMbIM
H3EeNHEM,

HcnbiTanus onBITHBIX  06pasioB — 3T0 LCnbITAHUE TUNQ npu-
bopa, xoTopblc neiatcs ua npedsapuresvtole n eocydapcraenHbe.

Ilpu  mpenpaputesibHbix HCTIBPITAHHAX HPOBEPAIOT COOTBETCTBHE
ONMBITHOrO 00pasua (MaKera) sagaHHBIM YCAOBHSIM H €ro BbIXOLHbDIE
XapakTepucTHKH. [lo mOMyueHHBIM TaHHBIM OTpaGaTLIBAIOT TEXHMYE-
CKHC YCJIOBHSI,

IIpu  rocymapcTBeHHBIX MCNBITAHHSX ONBITHDI ofpasen moJ-
HOCTBIO MPOBEPSAIOT Ha COOTBETCTBHE 3aJaHHBIM YCJAOBHAM M pellaioT
BOIPOC O BO3MOKHOCTH 3amycKa TaKHX NMPUOOPOB B CepHIHOE MU
MacCcoBOe HPOH3BOACTBO.

Hcnptanus tima npuGopa Moryr ObiTh cTend08bMu u aeT-
Holmi. B nepBoM ciyuae npHGOp NPOBEPSIOT HA MECTE M3TOTOBICHHS,
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EO BTOPOM -— Ha MECTE €ro 3KChnayaTauHd (Ha JeTaTeJbHOM amnma-
pate).

B cepuniiHOM IPOH3BOACTBC H3TOTOBACHHBIE HPHOOPLI HOABEPraIOT
MCHIBITAHUSAM, KOTOPHIE MOXKHO pasjfe/qHTh Ha TpPUEMHBIE, NPUEMO-
CLATOYHBIC, TEPHOAUUECKHE (THIOBLIE KOHTPOJBHbIC) W IPOBEPOUHbIE,

[IppemMuple HcObTAHNUS OPHGOPODB IPOBOAUT OTLC
TCXHHYECKOTO KOHTPOJIS (OTK) [leas ux — IIPOBEPKA COOTBETCTBHA
H3TOTOBJEHHBIX NPHOODPOB TpeOOBaHI/IﬂM TEXHHUYECKOH TOKYMEHTAILUN
ITH 3TanoHa (o6pasua).

[IpueMHBIE HCOBITAHHSE MOFYT ObITh CAAQUIHOIMU (cTonmpcueHT-
HbIMH), KOTJa HCHBITAHKIO NOJABEPrafOT KaAXKABIH M3 H3TOTOBJIEHHBLIX
npHOOPOB, U 6bIO0POUHLIMU, KOTAA NONOJHHTEIbHBLIM HCIBITAHUAM
HO APYIHM ITapaMeTpaM MOABEPraioT OTAENbHDLIE, HPOHU3BOABHO BLI-
OpaHHple MPHOOPDL, H3 UYHC/AA HPOIIEANINX CTONPOLEHTHLIE HCMLI-
TaHUS.

[Ipn  cnyomHbIX HCHBITAHUSX NHPHOOPLI, HE YAOBJIETBOPAIOLLUE
yCTAHOBJIEHHBIM TPCOOBAHMSM, BO3BPALLAIOT GC3 NPeKPALLEHsT faJl-
HeHINHX UCHLITAHHH BCEX OCTAJBHbLIX [PHOODOB.

Ecnu xots OBl 0qMH H3 TPHGOPOB, OTOGPAHHBIX IS BHIGOPOUHBIX
HCNLITAHHE, HE BbIAEprKasa KaKoH-1u60 MPOBEPKH, BCIO MAPTHIO BO3-
BpallaioT JJ/1st HOBTOPHO MPOBEPKH H HCIIPaBIEHUSA.

[Tpy mpuemMo-cTaTOUHBIX HCNBITAHHUAX HPHOOPHL I1PO-
BepsieT NPeACTaBUTeIb 3aKa3uHKa. B psamge cioyyaer (nanpumep, mpH
HEOOXOJUMOCTH HCHONb30OBAHHSA CIOAKHOTO MOBEPOUHOTO 060pyROBA-
HH$T) MPHEMO-CAATOUHbIE HCHBITAHUS COBMEUIAIOT C NPHEMHBIMH, KO-
TOPbIE MPOBOAAT NPH YUYACTHH NPeICTaBUTE/]S 3aKa3uuKa.

[Tepuomuueckue (KOHTpOJBHBIE) HCOBITAHUS
aBHAUHOHHBIX NPHOOPOB NPOBOAAT AJS NPOBEPKH NPUOOPOB Ha CO-
OTBeTCTBHE BCEM TpeOOBAaHHSAM TEXHHUYeCKHX YyCToBHH. Mx mpomomst
HE peXKe OJHOTO pa3a B rog, NPUYEM HCOBLITAHNSAM IOABEPraloT He-
CKOJIbKO ~ HPHOOPOB, B3SITBIX BBIGOPOUHO M3 UMCTa TPOIICALIHX
NPHEMO-CLaTOUHDIE HCIBITAHMS.

B nporpammc mepHOIHYECKHX HCHOBITZHHH B 3aBHCMMOCTH OT Ha-
3HAQYCHHA IPHOGPOB TTPOBEPSIOT: BCC, KOMILJIEKTHOCTL H COOTBETCTBHE
HpHBOPGH CnCHIPUKANNN, COOPOUHDIM UCPTENRAM 11 OGHLIM CXCMAM;
B3AMMO3AMCHACMOCTE CMCIITBIY NPIGOPOB, yaa0n 1 1ctatell; paauo-
TEXHHUCCKHE, IJMCKTPHUCCKIL: i IDYTHE TapaMeTphl B HOPMAIbHBIX
KIHMATHUCCKIIX  VCAOBUAX HGCTC 3aMeInl CMCHIbIX 9JCMeNTon (11a-
OPHMCP, 3ACKTPOBAKYYMIILIY PHOODOB) 11 151 D3MCHCIII YaC TOTY
W OHANDSKEANS NHTAHNS: NAABHOCTL PAGOTH MONAHIGMOB ViIpaBIe-
HUSL B OTCUETHBIX VCTPOUIETE: 3aWITY URPHDOPOL OT HePerpysok i Ko-
POTKH X 3AMBLINGIIT, HONCXC3I T HITCITIOCTD, 9ICKTPUHUCCKYIO HPOU-
HOCTL H COUPOTHRJICHIE Nandgiiiii; OTCYTCTRHY DO30OHANCA KOHCIPYK-
THBHLIX 2J€MEITCR; VCTORULDOCTD K MEXaHn:CoknM 1T KJIuMaTiie-
CKUM  pog1eHeTritan  (BOGDAIN, TTOBTOPSIOULTINCH yrapam. Jnci-
HLIM, IL(‘I’ITD()()(‘}{\'H!)I\1 HATPYISNGM  OMITHOMHBIA yaapan ¢ DOALITUM
YCKODEHHEM, aKyCTIUECKHM IMIYMaM, BeTpaM, IIKJIHICCKIM H3MCHe-
HHSAM TEMIICPATYDDLI, BJAAKHOCTH, HUBKUM H BLICOKHM TCMIIEDATYpaM,
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OBICTPBIM H3MEHCHHSIM MABJICHHH, COJHEUHON pagHallfiH, MOPCKOMY
TYMaHy, NbIM # TPHOKAM); MPOUHOCTb NPH TPAHCHOPTHPOBAHUH, Ma-
JeHuM, yoapax H BHODaAUMsIX B 3aJaHHOM gHanazoHe 4acTOT, KOJIH-
YECTBEHHBIE TIOKA3aTe/NH HAACKHOCTH; 3alUUTHBIE CBONCTBA KOPIIYCOB
W yIJIOTHEHHH (repMeTHYHOCTb, BOMOHENPOHHHAEMOCTb, BOL034LIM-
UIEHHOCTb,  OpPbI3TO3aLUHILICHHOCTD, [bUIE3AIHIIEHHOCTL). Moryr
OBITh H APYTHE HATPABJIEHHS TPOBEPKH.

IlpoBpepounble HCOBTAaHHSA OPOBOMAT /st ONpeIeAeHHs
NpHOOPOB HAa COOTBETCTBHE HX TPEOOBAHHSM TEXHHUECKHX YCJIOBHH
NpH H3MEHEHHH NPHHIHNIHAJNLHON CXEMBbl, KOHCTPYKIHH HJIH TEeXHO-
JIOTHH H3TOTOBJIEHHS IIPHOOPOB.

[IporpaMma npoBepOUHBIX HCHBITAHHH AOJMKHA NPEAYCMATPHBATh
NPOBEPKY TEX [apaMeTPOB, Ha KOTOPBIE MOTJU NOB/AHATh M3MEHEHHH
CXEMBI, KOHCTPYKLHH HJIH TEXHOJOIHH,

[Ipy ucnbiTaHuAX NPOBEPSIOT YCTOHUHBOCTL pPaboThl NpHUGOPOB
NpH BO3JCHCTBHH BHEMIHHX (PaKTOPOB: MeXaHHUECKHX, KJuMaThye-
CKHX H 3JeKTprueckux. COOTBETCTBEHHO HCIBITAHHS NEJATCS Ha Me-
XaHHYeCKHE, KIHMaTHUECKHE W IJICKTPHUCCKHE,

K MexanuyecKHMM HCHOBITAHHSM OTHOCATCS IPOBEpKa
paGoThl npHGOpa NpH BO3AEHCTBHH HA HET0 MEXAHHYECKHX (aKTO-
poB (BHOpALUH, JIHHEHHBIX YCKOPEHHH H yaapoB).

KIHMAaTHUECKHUM OTHOCATCS HCHBITAHHs MPUOOPOB NpH
BO3JEACTBHH HA HHX KJIHMAaTHUECKHX (DAKTOPOB: BJaKHOCTH, AaBJC-
BHUst, TEMIEPATYPBI, JEHCTBUA COJMHCUHBIX JyueH (cosmHeuHasi paima-
UHs), HAJAHUHA B aTMocdepe MOBIIH, PACTBOPOB CcOJEH, KHCJAOT U
MHKPOOPraHU3MOB.

YcnoBus KNHMATHYECKHX HCIBLITAHHH MOTYT GbITb KakK HOpMa/b-
HeIMH  (Temnepatypa +25+10°C, oTHocHTeBHAst BAAXHOCTD
65+ 15%, atmoctepuoe nasinenue 760+30 mm pT. €T.), TAK U 0CO-
ObIMH, OT/HYAILIMMHUCS OT YKa3aHHLIX BhHIIIE,

K sneKTpHUECKHM OTHOCSTCH HCIHBITAHHS H3OJSIHH TOKO-
BeIYIIMX YacTell (IpoBepKa 3SJEKTPHYECKOH NPOUHOCTH H3OJMSIUH
H H3MEPEHHE €€ 3JIEKTPHUECKOTO CONPOTHR/IEHHS ).

§ 12.3. METOOUKA NMPOBEPKHM ABUALLMOHHBIX NMPUBOPOB

Mmuorue napaMeTpsl H XapaKTepUCTHKH Pas/IHUHBIX aBUAIIHOHHBIX
npHOGOPOB MPOBEPSIOT NO OAHON M TOH XKe MeTOIHKE.

K unesy TakHX mapamMerpoB u XapaKTEPUCTHK OTHOCSITCS: BHEI-
HHHA BHJ, MOTPEIIHOCTH TOJIOXKEHHS, BapHallusl NMOKA3aHWH, HeaB-
HOCTb XOJa CTPEJNKH, HHTEeHCHBHOCTb CBEUEHHst CBETMACChI, CTeNeHb
MarHHTHOTO BJIHSIHHS, IIOMeX paJuONpHEeMy, COOTBETCTBHE KOHCTPYK-
und 1 ap. IlogpoSHO MeToZHKA YKa3aHHBIX NPOBEPOK H3J0KeHa
B CrelHadbHOH suTepaTtype [9] B TeXHHUECKOH MOKyMEHTamHH IIpo-
MBILIIeHHOCTH, HIKe KpaTKo JaHa MeTOIHKA NPOBEPKH MEepeYnC/ICH-
HBIX MapaMerpoB ¥ XapaKTepHCTHK IpHbopa.

BHewnnii Bua npubopa NpOBEpSIOT HAPYKHLIM OCMOTPOM
1P €CTECTBEHHOM (IHEBHOM) HJIH HCKYCCTBEHHOM OCREITEHUH H NNU

280



YCJIOBHH, YTO OCBELIEHHOCTL COOTBETCTBYET HOPDMAaM, YCTaHOBAEHHbBIM
AJ COOPOUHBIX M KOHTPOJIBHBLIX 1[EXOB.

[Ipu BHewHEM OCMOTpE¢ IIPOBEpPSIOT, HCT JIH Ha IIOBEPXHOCTAX
HeTajeil MATEH, OTKOMOB, TPEIUHH, IlapaliHH, OTCA0EHHI HOKPBITHH
M Ipyrux aedeKTOB, CHHXKAIIMHX NPOYHOCTh, YXYAWIAIOIUX BHEII-
HHI BUO MJIH MEIIaloUiHX OTCUeTy.

[TorpemHOCTH NOJNOK eHH s (NOTPelIHOCTH OT HAaKJIo-
HOB), OOYCJOBJICHHBIC HEYDaBHOBEUIEHHOCTHIO HOJBIXKHBIX 3JCMEH-
TOB IpHOOpa, NMPOBEPSIOT, HAK/JIOHAS IPHOOD Ha 3aZaHHLIH yToJ
BOpABO, BAEBO, BBEPX H BHHM3 OT HODMAaJbHOTO NOJOKEHUSE H YCTa-
HABAMBAA [PH 5TOM BJHSHHC HAKJIOHOB Ha NOKazauus npubopa,

OCHOBHYIO MOTPEUIHOCTL NPpHOOpPa (HAUGONBLIYIO MO-
[PEUIHOCTh B HOPMAJ/BHBIX YCIOBHSX) OIpeeAloT KaK pasHOCThb
MEXKAY IMOKA3aHUIMH HCOBITYEMOro NpHOopa M KOHTPOJBHOro, HaXo-
OSTHIErOCs B HOPMAJBHBIX YCJAOBHAX M He NMOABepTarollerocs Aefict-
BHIO TIOBEDOUHBIX BHOpaIHH.

OTcueThl NPOBOAAT HA 3afaHHBIX OTMETKax IIPH BO3PACTaHHH
n yObIBAHMH MpPOBEpsieMOll BesHuHHbL [a mpeaenbHoi oTMeTKe (IpH
MaKCHMAaJbHOM 3HAYEHHU [pOBepsieMOH BEJHYHMHBEI) JaeTcs Bbi-
pepxKa B 15 mun.

OcHoBHasg NOTPEWHOCTL NPHOOpa ONpellessieTcd B HOpMAaJbHDLIX
KJIHMATHUECKHX YCJAOBHAX H NPH HOMHHAJBLHOM HaNDAMKEHHH IHTa-
HUST, OTCYTCTBHH ITHJIOTaXKHBIX YCKOpEHHH, HOpMaJbHOM (pabouem)
noJMOXKeHHH npubopa B IPOCTPAHCTBe ¢ RONyCKoM =15°, Haauunu
nopepouHoi BuGpauuu ¢ yactorod 20—80 ey u yckopenuu 0,1—0,3g
Wi syMMepusanuu. [IpH orcuere gonyckaercs BBEIKJIIOYeHHe BHOpa-
uuu. [Ipu npoBepke 6e3 BHOpanHW HEOOXQIHMO MNEpexs OTCYETOM
cJerka TMOCTYKHBATh IO KOpIycy Ipudopa pesHHOBOH TPYyOKOH.

Bapuanuiw noxaszaunuid npubopa Onpegersior OZHOBpe-
MEHHO ¢ OCHOBHOH MOTPEIIHOCThI0 KAK PAa3HOCTb NOKa3aHHH HCMLI-
TyeMoro npuoopa Ha OJHOH W TOH Ke OTMETKEe IIKaJjbl MPH NPAMOM
H oB6paTHOM XOje H3MEepeHHs.

HennaesHocTb XOJa CcTpedKH npubopa NpoBepsior
B Mpouecce ONpeAc/eHHS OCHOBHOH IOIPEUIHOCTH H OLEHMBAIOT M0
BeJHYMHE CKAauKa CTpedKd (B MUAJIHMeTpax MO Ayre IIKaJdbl HJH
B KOMHUECTBE MaJblx [eJeHHH LIKaabl) LIPH IJIABHOM H3MeHEHHH
u3mepsiemoit pessHunHbl. OZHOBPEMEHHO C HEIJIaBHOCTBIO XOJa Ipo-
BePSIIOT KOJeOaHUST CTPEJIKH.

[Tpu nposepke IoIpeuIHocTell IPHOOPOB B yCAOBHAX TEMNEPATyp
+50, —45 u —60° C (323, 228 u 213° K) ucnbelTyeMble OpuOOpPH! 110-
MEIIAIOT B YCTAHOBKY, TEDMOCTAT HIH KPUOCTAT, KOTopnie obecnei-
BAIOT MOJy4eHne yKasaHHBIX TeMmmepaTyp B pabodell kamepe. TeM-
nepatypa B paGouHx KaMepax TaKHX YCTAHOBOK JOJIXKHA OLITb Bbi-
aep¥kaHa ¢ TOUHOCTBIO =+5°. CKODOCTh H3MEHEHHS TEeMIepaTypbl
B pabouefi Kamepe TepmocTata (Kpuocrara) oObIYHO [PHHAMAIOT
paBHoll 3 epad/mun. IlonoxeHue HcHBITYyeMOTo NpuOopa B Kamepe
LOJIKHO COOTBETCTBOBATDL €0 MOJOKEHHIO B PAa0OUYHX YCJIOBHSX.
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Bpemst Bbiaep:xkku npudopoB B Kamepe, HeOOXOIMMOe AJs LOBe-
ACHMSI TeMNCPaTyphl HCIBITYEMbiX HPHOOPOB 00 3HAaueHHH, Tpclye-
MBIX YCJOBHUSMH HCIBITAHHI H OTCUHTLIBAEMOC C MOMCHTA YyCTaHOB-
JleHHsT TpeOyeMOH TeMnepaTypbl B paboueH 3o0He KaMepbl, LOJAKHO
ObLITH HE MEHEeC:

I wac — gag npubGopon, HC UMEIOUIHX KHIKOCTIIOTO HATIOJIHEeIH I

1 4ac 30 mun — pas upubOPOB B MCTAMJHUYCCKHX KOPMNYCax,
UMCIOLIHX KHIKOCTHOE HANOJHEHHE;

2 wacq— ndast UpUOOPOB B KOPUYCAX M3 INIACTMACCHI, HMCIOULIX
JKHIKOCTHOE HAMOJHCHHME, W MJst BCCX NpuGopoB BecoMm bodee 2 kil
BE€3aBUCHMO OT HX KOHCTPYKIIHH.

Cywky npubopon nocte HX HCOBITAHUSA B YCJOBHSX HH3KHX
TEMIIEPATYD HJM [OBBIUICHHON BJIAXKHOCTH IPOBOASIT, BHIAEDKHUBAS
ux npu Temmeparype 50+70°C (323-—-343°K) B Teucnue l—-
2 yac. Cywika npubopa MOMKET ObLITh COBMELIEHA C MPOLECCOM Cro
HerpeBanus Bo BpeMs HCHLITaHus npu temueparype +50° C(323° K).

MHTCHCHBHOCTD CBEUEHH St 3HAKODB H OTMETOK, HIJEK-
COB ¥ CTPesNOK MpHOOPOB, MOKPBITbIX CBETMACCOH NOCTOSHHOTO AeHi-
CTBH#, ONPCOEJSIIOT B TEMHOH KoMHare moc/e npebbiBaHHus B HEl
KCIIBITYyEMDIX NPHOOPOB H HabaogaTtess He meHce 30 mun. Ormerky,
DHQPBI, HHAEKCH, KOHIBI CIPENOK H [APYTHE 9JE€MEHTHI, MOKPLIThie
CBETMACCOH, TOJIKHBI ObITb YETKO BHAHLI Ha paccrosaun 0,6 .

HonycKalor cpaBHeHHe HHTEHCHBHOCTH CBEYEHHS I€Tajled M 3Je-
MEHTOB IPHOOPOB ¢ HAXOAALIUMHCA B TeX Ke yC/JI0BUsX 00pasnaMHu.

VM HTeHCHBHOCTE CBEUEHHs geTaliell, MOKPHITBIX CBETOCOCTABOM
TOCTOSHHOTO HMJIM [EpPEMEHHOro AeACTBHS, NPOBEPSIOT TaKXKe ¢ HC-
noansopanueM  ofayuareneir apmarypel APY®OII-45  wawm
APYQOUI-50.

CpeueHle CBETOCOCTABOB BPEMEHHOTO AeACTBHS TPOBEPHAIOT B TEM-
HOM IIOMELIEHHH C IOMOLIbI YIOMSIHYTBIX o0Jyuaresel, oCBelalo-
HUIHX KAy npHOopa yJabTpaHOMeTOBBHIMH JAYUaMH C pacCTOsIHUSA
ne mence 0.5 m, nojx yraom 45° K MIOCKOCTH wKanabl npubopa, HAaXo-
TSHICIOCSE HA OJHOM YPOBHe ¢ OCBETHTeNbHOH apmarypoil. [locne
15 mum npeduisais napeatst 1o 1a6a014aTeNd B TeMIOR KoMpate
MCCTd H3/1eTHI, TOKPLITLIC CBCTSHIIEMICS COCTanamil, AOJAKHLL 0faa-
NaTh SPKOCTBIO CBCUCHHA, JOCTATOUNROH A5 TOTO, 4TOOLI HadJin1a-
Tedab ¢ ocrpoioli speuun 08 Ba paccroawmn 0,6 M ueTko pasanian
BCE CBOTSINICCH 3HAKID 1 OTMCTKIL

Marniruoce panganns  ppudopa  clineACHMOT BOAHUNNON
NEBHAIHK KHIKOCTIIOTO MarHHWTHOrO . KOMITAca ¢ TOPU3OHTAJBHON
wkanoi (nanpnmep, Thoa A-4). Hust 3Toro ncubiTyeMbiil npuop me-
PEMCIHAIOT BOKPYr KoMuaca (HE UMCEIOIICrO J1E€BHALHOHHOTO NpH-
0opa) Ha PacCTOSHIN OT HOTO, YCTAHOBJACHHOM TEXHHITECKHAH V10
BuaAMH (Hanpumep, 20 cu). B marnurtaom oele Semau, BOaaN pmecTa
NPOBCTCHASL 1ICOBITAHNS, He AJJM/KHO OLITh NOCTOPOILIHX MalilHTIbLIY
BO3M yULAIOIIX CIL,

Msmepenue noMex paguonpHe My, CO31aBAEMBIX MPO-
pepsieMbiM NIPUGOPOM, IPOBOASAT B CHENHAJILHOH SKPaHHPOBAHHOMN
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kKoMHate. Hcenoityembrii npu6op u usmepurenp nomex (MII-12)
UTI-14 u ap.) pacno/araioT Ha OJLHOM METANIHUECKOM JHCTE, ¢ Ko-
TOPBIM Ta/JbBAHMUECKH COEIMHSAIOT KOpliyc mpnbopa Ttak, 4ToOLl on
OTCTOSII OT MeTaJ/IHUCCKHX CTeH H Macc He meHee veM Ha 0,5 .
K MeTas/IuuecKoMy JHCTY, Ha KOTODOM CMOHTHDPOBAH HCIBITYeMDi
UpUBOP, TIPHCOCAMHAIOT MHHYC LCHH ITHTAHHS.

Ha wu3MmepeHve HC AOJIKHBL BAHATL [OCTOPOHHKE TOMEXH H Me-
mamolue pajHoOCTAHINH, YTO HaOJIOAAIOT [PH OTK/JIIOUEHHH NpOBE-
psieMoro npuGopa (MM KOMIJIeKTa HpHOOPOB) OT CXEMbL

VcnpITLIBAKOT NPHOOP B YCAOBHAX NOBDLILICHHOMN BJd XK HO-
cTH (98 92%) mocie 48-uacoBoli BbIASPKKH €r0 B Kamepe, B KOTO-
poll TpedyemMyio BJAXKHOCTb JOCTHLAIOT CBOOOJHBIM HCIAPEHHEM
BOIbI, HAMHTOH Ha TIyouHy He McHee 20 mum. [Ipubop moMewaoT Haj
BOMOIl Ha MomcTaBKe Takum o0pasoM, UTOOLI pPaCCTOSTHHE OT MpH-
Gopa 10 Bepxa Kamepnl BiaaxHoctH Obiio He menee 30 cu. Compo-
THBJCHHE H3OJSIHH H3MEPAIOT He No3JHEe ueM uepes 3 MuM mocie
H3BJICUEHUS HCOBITYeMOTO IpHOOpa U3 KaMEph.

CooTBEeTCTBHE KOHCTpPYKI HH MpoBepseMoro Inpubopa
YepTeKaM YCTaHAB/JMBAIOT BHENIHHM OCMOTDOM €ro jeTasieil H U3-
MepeHHeM HX OCHOBHBIX Da3MepoB Moc/ae pazbopKu Ipubopa, mpo-
prepmero wenbiTandst. OMHOBPEMEHHO BHELIHHM OCMOTDOM IIpOBE-
PAIOT KOPPO3HOHHYIO CTOHKOCTb MOKDBITHH Ha AETANAX.

§ 12.4. MEXAHHYECKHE HCNbITAHUS

MertoguKa NpOBEIEHHsI MEXaHHUYECKHX HCHBITAHHA H [pHMEHsE-
MOe IpH HCILITAHHSX KOHTPOJbHO-HCIBITATEIbHOE 0GOpyIOBaHHE
B OCHOBHOM OJIHHAKOBO /sl CAMBIX pasHo00pasHbiXx npHGOPOB, CyLie-
CTBEHHO OTJHYAIOLIMXCS 110 HAa3HAJYCHHIO, TabapHTam, Becy, NpHH-
Huny padoThL.

To ke caMoe OTHOCHTCS H K KJIHMATHYECKHM H 3JIEKTPHUECKUM
MCTILITAHHSAM aBHALMOHHLIX TPHOOPOB ™.

Bausinme MexaHuHueckux GakKTopos Ha paboro-
CnocofHOCTL HpHGOpPOB, Mexaunueckue Bo3fedcTBUs (BHO-
paLyH, TPSCKH, YAaphbl) MOTYT NPHBECTH K HApPYWICHHIO MEXaHHHUC-
CKOf IIPOYHOCTY KaK CAMHX 3JI€MeHTOB HU3J€aust, TAK H HX Kpernienus
W COeMWHECHMUIH: IJIOXHE MAaBK{H paspywalorcs W Hapylaerca KoOH-
TaKT, NpPH HEIOCTATOUHOH aAMOPTH3AUHMH 3aMBIKAIOTCH SMEKTPOADE
JAMII; HE3aMETHbIE TPELIMHL Ha ITOBEPXHOCTH OCTEKIOBAHEDBIX CONPO-
THBJICHHII [1€PEXOAST B CKOJIbl 4aCTH 3aUIHTHOTO JOKDLITHSE; BO3-
MOXKHO CAMOOTBHHUMBAHHE BHHTOB, OTCAaHBaHHE W DACTPECKHBANIEC
[IOKPBLITHE, 3aMbIKaHHE MPOBOAOB INPH HELOCTATOUHOH KECTKOCTH
MOHTAa3Ka, MEXaHHYECKHH pE3OHAHC KoJIe0aHWH [NETaICh W y3J0B.

* B § 12.4, 12,5, 12.6 ykasaHHble HCABITAHHS H3JOMKCHB A GOJIbILIIICTBA
aBHALMOIHBIX NpuGopos, TIoApoBHbIC CBeAeHHS 06 STUX HcnbiTamiax, a TaKkXe
cnenu(pUIecKHX onepaurax KOHTPOJIA npuGopoB OT/JEMbHbIX THIOB [HaHbl B {9].
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Buabl MeXaHHYECKHX HCHBITAHHI

MexanuueckHe HCOBITAHHS  BKJIIOYAIOT HpoBepKy BUODPOIPOY-
HOCTH, BUOPOYCTOHYHBOCTH, yZapHOH IPOUHOCTH, YCTOHUHBOCTH
K BO3AEHCTBHIO NEHTPOOEKIIONO YCKOPEHHA H YCKOPEHHH, BO3HHKAIO-
WHX [pH TPAHCMOPTHPOBKE, MeXaHHUECKHE HCILITAHHS TPOBOISIT
B HOPMAJIbHBIX KJIHMATHYECKHX YCJAOBHAX, KPOME 0COBO OTOBOpeH-
HBIX CJIyYacB.

Crioco6HOCTb 1IPHGOPOB [IPOTUBOCTOATL pa3pyllalomieMy BJlHs-
HUIO MEXaHHYCCKHX BO3AEHCTBHH (BUOpanuu, TpscKe u yzapam)
H MPOAO/KATE NOC/IE 3TOTO HOPMAJIbHO BBITOMHSTL CBOH (QYHKIHII
1agblBACTCS COOTBETCTBEHHO BulpORPOUNOCTbIO, TPACKONPULHOCTHIO
H Y0apOnpouHOCTbIO.

Crioco6HOCTh PUGOPOB HOPMAJbHO BHIOMHATL CBOM GyHKINH
B YCJOBHSIX BO3JEHCTBHSt BUODAUMH H TPACKH HAasLiBaeTcs 6ubpo-
YCTOUMUBOCTHIO U TPACKOYCTOLUYUBOCTHIO.

Besnunny meitctByiomeii na npnGop Mexammueckoii neperpysku
[[PHHSATO OLEHHBATH KO3(QOUIHEHTOM j, IOKA3BLIBAIOLUM, BO CKOILKO
pas ycKopecHHe a ABHXKeHHst NpHOopa OoJblIe YCKOPEHHS g CHJIbi
TAKECTH:

j (13.1)

Has  BHGpanMOHHON meperpysku, 06YyCJIOBJEHHOM nepHoguye-
CKHMH KOJIeOaHHAMH, COBEPIIAIOIHMHCA 110 TaPMOHHIECKOMY (cHHy-
CONNANbHOMY) B3aKOHY, aMIUINTYA Gm YCKODEHHH OIIpelessieTcs
BHIDaKCHHEM

a,,=ws,

TIe (v — KPYroBas 4acToTa BHODAUMH,;
$ — aMIJIUTyAa KOJMeOaHUN B MM,
a KO3 (QUIHEHT ITeperpy3ku

j= am W 2s 7 (13.2)

rae [ — uacrora BUGpaUKH B 2y.

WenbiTanus Ha BO3fgeficTBHe BUHGPALHOHHHX
HarpysoK HauGosee uacto apnanmorHble npuGOPH NPH HCIbITA-
HUW NOABEPTalOT BUOpANNH CHHycOMAanbHol dopmbl, [leperpyska j
d yacrora [ (13.2) 3anaioTCst TEXHHUECKAMH YCJIOBHSMH.

Pasnuuaior gBa metoma HCOBITaHuil Ha BO3JelicTBHE BHOpAIlH-
OHHBIX Harpy3oK:

1) MeTon GuKCHPOBaHHBIX YacTOT W 2) MeTOL Kauaiouiedcs ua-
CTOTHL.

ITIpoBepKy BHOPONpPOUHOCTH NPOBOAST NPH QHUKCHPOBAHHOM OLHON
OIpeNeNeHHON YacTOTe BUOPALHH YCTaHOBKH; NPOBEPKY BHOPOYCTOH-
UMBOCTH — OOBLIYHO I[pPH KavalouweHCsi yacToTe, KOrga 4YacToTa BH-
Opanyy MAaBHO H3MEHSETCA B TeUeHHe 3—5 MuMH OT HIKHEro npe-
JeJia 1O BepXHEro H 06paTHo.
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Ilpu HCIIBITAHHHM aBHALHOHHBIX NPHOOPOB Ha BRHGDPONPOYHOCTL g
BUOPOYCTOHYHBOCTD HaubOee yacTo UCIIOMIB3YIOT MexapHyeCKHE BY-
OpOCTeHIBI, KOTOPbIE XapakTepusyiores CAEAYIOLIU My SKCIAYaTalu-
OHHBIMH IIAPAMETPAMHA: MAKCHMAJBbHO JOMYCTHMBIM Becon HCIIBITYyE-
MBIX IIpuOOpOB; rabapuTaMu padouero cTtoqla; HCNbITatenpHpIM JHA-
(1a30HOM HYaCTOT BHOPAIMHU; HCIBITATE/bHBIM AnaANasonom mpededb:
HbIX 3HAYEHUH aMIJIUTY BUOPalHOHHLIX YCKOPEeHHH 1y COOTBET
CTBYIOLIMX aMIUIUTYA CMEMIeHHH paGouero cTola IPU epo MaKCH-
MaJbHOM HArpyXKEHHUH.

—f f

2

3

4

F—""] Wa

§—""] o [N \vw
Pue, 12.1. Cxcma Puc. 12.2. Cxema Bu6pocTeHaa THna
IKCHEHTPUKOBOTO «JTucr»:

BUGpOCTER A l—ucupnityemui  npubop; 2—pabounii crod;

3, 4—upyXuHbBl; 5—rpy3; 6—3KCUEHTPUK

HecrabuabnocTe napamMerpoB BHOpauuu pabouero croJda BO Bpe-
MEHHM OTHOCHTE/IbHO HX IIePBOHAYAJNbHO YCTAHOBJEHHBIX 3HaueHHI
B TeYEHHEe KaXKIO0ro uaca HelpephBHOA paboThl CTeHAa He HOJKHA
BbIPAXKATLCA OTKJOHEHHAMH, NMPeBHIIAMUMA £ 5% no aMIanTyne
cMmertenns 1 +20% — o yacrore.

lopusontanbHocth pabouell NOBEPXHOCTH CTOJA MPOBEPAIOT MO
YPOBHIO, INpxYeM He JOMYyCKAIOT OTKJOHEHHH, IIpeBHIIIAIOIIAX
0,2 mm: 1000 mm.

Mexanuyeckue BHOPOCTEHIB! BBINOJHSIOT, KaK 1paBHIO, 2KC-
[IEHTPHKOBBIMH HJIH HHEDIHOHHBIMH (HEHTPOOEKHBIMHU),

Cxema 3KCIeHTPHKOBOrO BHOpDOCTeHA2 npusegena na puc. 12.1.
[Tpn Bpamenun skcueHTprHKa K ¢ MOCTOSIHHOH CKOPOCTBIO () BO3HH-
Kaer HeHTpoOexHas cusia F, BepTHKaJbHaa cocTaBasgoniast S KOTO«
poil usMeHAeTCA N0 CHHYCOHAA/IbHOMY 3aKOHY H BbI3HIBAET IIOCTY-
naTeJbHOe NepeMeleHHe B BePTHKAJMbHOM HaNpaBaeHud N1aTHOPMBl
P ¢ rpysom Q.

CkopocTs nepemellleHAss IIaTOOPMB H3MEHAETCst II0 CHHYCO-
upadbHOMy 3akoHy. I'opHaoHTadbHast cocrapjasiomas C BOCHPHHH-
MaeTcs NOAMIHIHHKAMH. JKCHEHTPHKOBbie BUODOCTEHIE IIPOCTH 1O
KOHCTPYKIIMH, HO H3-3a OLICTPOTO M3HOCA HOIUIHIHMKOB HE HCMOMb-
SYIOTCSt Ha yacToTax, npepbimanumux 50—60 ey. I1puMendsa pasauny-
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Hbie METOBl PA3rpy3Kd HONIIHIHHKOB, YaCTOTHLIA THAMA30H MOXKHO
noBbicHTh 10 200—300 ey, Cxema OAHOrO H3 TAKHX BHOPOCTEHIOB
(cxema «Jlucr») npusenena ma puc. 12.2. KojebatenbHas cucTemMa
CTCHIA NPEACTARJIAET ABE MacChl, CBA3aHHbIE MEXKIY COOOH NPYXKH-
pamu. OgHOMN Maccoll SBJSIOTCA HCIBITyeMble IPHOOpPH I ¥ pabouni
CTOJ 2, MOABElIeHHbIe HA NpyKKHax 3 0 4. JIpyrod maccoil CaymuT
peaKTHBHLI rpy3 & ¢ ero geransimu. IIpn BpalleHHH SKCUEHTpHKA 6
pa3BHBACTCSI IEHTPOOEKHAA CH-
JAa, mox gedctBHeM  KOTOpOH
Macca § cosepuraet IoCTyna-
TeJbHOE ABHKEHHE B BEPTUKAMb-
LHOH TMJOCKOCTH. IJTO ABHXKEHHe
nepenaercst padouel niaardopme
¢ npubopamMy uepes CHCTEMY Mpy-
wuu 3 u 4. Hacrory kKonebaHU
nnatgopMbl MOXHO  PeryJjupo-
BATb N3MEHEHHEM CKOPOCTH Bpa-
LIEHHST ABHrATEJI BpallaloLiero
3KCLEHTPUKOBDBIA BaJ, & JJast pe-
ryJHPOBKH aMIIHTYAbl KoJdeba-
HHE peIycMOTpeHa cHCTEMa pe-
ryJgupoBaHust paboyed  JIHAD
npyxuibl 3 H 4. OcHOBHbIMH

—

10~
I 107 9 1213 JOCTOMHCTBAMH JaHHOTO BHOpO-
= CTeHIA SIBJSIIOTCSI €r0 SKOHOMHU-
77 z 7 HOCTb (noTpedJseMas MOUIHOCTD

| . cocraBaser 5b—I10 er na 1 ke

Puc. 12.3. ﬂplmunnf{dnbuaﬂ CXCMA Beca HCIBITBIBAEMOTO H3eJHs)
[IHeprHoHIIoro  BuGpocTeRAa:

i ynoGCTBO IKCNAyaTANNH; HEO-

— 7 6 ; 2— opMma;
J—cTenanax ¢ upubopamn; m1aTdopM CTATKAMHU — MaJas I‘py’SOl‘lO,E["b-

3—1TOK, 4-—BUOpaUMOHHBIE y3esd; S—Kpe-

Heskubléi  GOAT; 6—IOABHMKHBIA CEKTOD;
7—ocu; 8—ofGottMa; 9—1ectepus; [0—He- EMHOCTD (,E[O 25 kI u(245 H) H
MOABHMKHBI i cex;Top-, 11-—KOMIIEHCHPYIO- cpaBHHTeJIbHQ HU3KHH 4YacCToT-
LiAs NPYXKHHA, [2-—KJINHOBH/NBIE PEMEHD; o

13 —31€KTPOABUTATEND HBIM gHanasoH.

YacTOTHBIM AHANAa30HOM, A0O-
xoasiuM 10 400—500 ey, n GoJBLIOA TPY30NOIHEMHOCTBIO obJ1a-
f1aeT HHEPUHOHHBI BHOPOCTEHA, CXeMa KOTOpOro IpuBeaeHa
na puc. 12.3.

B nacrosiiee BpeMs OTEUCCTBEHHAS TPOMBIIIIEHHOC b BHITYChALT
HHEPLHOUHbIC BHOPOCTEHAB! IPY30I0ABEMHOCTBIO 10 500 xI", oGecme-
UEBAIOLLHE 1CCTHKPATHYIO Neperpy3ky B auanasone ot 10 1o 200 ey.

Yactornl BHGpanuyu oT 500 ey u BeIIE NOIyHaioTCs TOABKO Ha
9JICKTPOIHHAMNYECKOM BHODPOCTEHTE.

Uecnbraie Ha Bo3feicTBre JHHEANbIX (UEHTPOGCKHBIX) YCKOpE-
HHI MpOBOASIT Ha IEHTPH(Yrax, co3AaloOmuX B rOpH30HT a/IbHOMN MJI0-
CKOCTH [aauadbHO HallpaBJIeHHDBIE yCKODEHHUS.

McnbTanne Npu6OpoB Ha BO3LEHCTBHE yoap-
HLX HATPya3 oK Jlus NpoBeIeHns HCHBITAHHH H& yAAPHYIO POt
HOCTb IPHOOPbLI YKPEIJIAIOT Ha PaboueM CTO/IE yCTaHOBKIL. Bo Bpewms
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HCTIBITAHWH [pH yaape CBOGOAHO NAZAIOILEro cTodd 06 VHUDYITIC
HaKoBa/bHH B BEPTUKAJbHOM HANPABACHUM BOIHIKAIOT YAapHLIC
ycxopenus. [Tocneanne napacraior ¢ Mmomenta COTIPUHOCHOBEHHS pa-
Goucro crojia ¢ yNpyruMH SeMeHTAMHU L0 MakCHManbHOro 3HaUe-
RUA, KOr1a HMEET MeCTO HauGOMBbIIHA IPOrus HaKOBAaJICH, MOCIC Uero
YCKOpeHHR YMEHbIUAIOTCH J0 MHHUMAJbHOTO 3HAUCHHS

YRapHBIH UMITYJIbC XapaKTEPH3YeTCs AJMUTEITLHOCTBIO, BEJIHYHHON
MAKCHMAaNBbHOTO YCKOPCHHA ¥ (BOPMOH KPHBOH M3MCHenus] yCKope-
HHSE, KOTOpas AOJIKHA OBITb GJH3KA K MOJYBOJHC CHHYCOHIBI COQT-
BETCTBYIOULETO NepHOoaa.

Orxionenns: napamerpos YAAPHOr0 YCKOPEHMA OT YCTAHOBJICH-
HEIX 3HACHMH B TEYCHHEe KaXK/JIOTO uaca paGoThl HE O Kbl NPCBLI-
marh 1o MIHTENBHOCTH ypapHoIo ummyibca —+-15%, no ymapuomy
yCKopeHHIo +109% u no yacrore =59%.

YapHble yCTaHOBKA MESATCS HA PAas/IHyuHbIe KaTeropHH ¥ THIIb —
B SABHCHMOCTH OT MAaKCHMaJbHOTO 3HAUEHHS YCKODEHWSI, AJTHTCJb-
HOCTH yAapHOrO HMOY/AbCA H IPYy30NOLBEMHOCTH.

Ha puc. 12.4 nana cxema OJHOH H3 YCTaHOBOK AJISt HCIIBITAHHS
Ha yAApHYIO MPOUYHOCTD,

PaGouuit cron 11 yxpensen ua HaNpapJAAIoWUX wrtanrax 29,
Ctom mognumaer kyradok 18, NOy4aIoUHA BPalleHHe OT 3JeKTPo-
ABHTaTeNst 22 uepes peMEHHYI0 H 3yGuaTbie riepesavyy.

ITocae nogbema nHa MaKCHMAa/JABHYIO BLICOTY KYJa40K OTXOLIT OT
ponuka 10 u cton cBOBOIHO NasaeT BHH3 Ha yupyrue snementir 17,
UpEACTaBJIstiolHe cOO0H MAKeT MJIACTHH U3 PE3UHBL. Bricoty mage-
RIS CTO/Ia MOMCHO DEry/HpoBaTh, MeHsist HaGOp njaacTan 15,

§ 12.5. KIUMATHYECKHUE UCTIBITAHUS

Hanexnocts padotet npuGopos s YCJIOBHSIX SKCI/IyaTaluy onpe-
RENACTCS HE TONBKO HX YCTOHUHBOCTBIO K BO3AECHCTBHIO MOXAHHUE-
CKNX (BaKXTOPOB, HO M YCTORUMBOCTBIO [0 OTHOIICHHIO K KJHMATHIO-
CKHM BJIHAHWSAM, T. €. TEMIOCTOHKOCTBIO, MOPO30CTORKOCTBIO, B/ArO-
CTOHKOCTBIO, CIIOCOGHOCTBIO PadoTaTh IpH IOHIKEHHOM aTMocgep-
HOM IaBJICHHH H T. 1.

Kmumaruueckue nenbrranus nposogsit o6biuno moce HCTBITaHH i
IpH HOPMA/IBHBIX aTMOCHEDHBIX YC/IOBHAX, MEXAKHUECKHX U 3JIeKTPH-
deckux menumitawmii. B peanbunix ycaosnsx sxemayatanmg nspenne
{IOAREPTraloT OAHOBPEMCHHOMY BO3ACHCTBHIO KOMILICKCA KJAHMATHYE-
CKHX (baKTOpOB (TeMmepartypul, BJa’KHOCTH, NABJACHHSE, COJIHeYHOH
palnauit, MHKpPOOPraHH3MOB —~ IJIECHEBBIX TPHOKOB, NbIH M [1e-
CKa, Mopcroro tymana). Mckycerennoe cosgamue Ttakix YCJIOBHH
D NCNLITAHAAX TPCACTABIACT TPYIHOCTH U MOITOMY UACTO KJIITMA-
THHECKHE NCNLITAHUS NPOBOJAT HA YCTANOBKAX N0 KAKIOMY KJIIMa-
THUECKOMY (aKTOPY B OTACJBLHOCTH HJH Ke OAHOBPEMEHHO 110 BYM-
TpeM raumarnueckum paxtopam. Oco6eHHO pacnpocTpaHeHL KOM-
OMHMpOBAHHbBlE KaMepbl TeN/ia u BJIard, HO3BOJISIONIHE BOCHPOH3BE-
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Puc. 12.4. Ycranoska AJa HCObITauus npuBOPOB
Ha BO3IeHCTBHE yRapHBIX YCKOpeHHi:

[—CaNbHHKOBBIE CTaKaHbl; 2—MIKHB JBHraTens; §—pe-
MeHb; 4—DperyasTop CcKopocrell; 5—IIKHB; 6—NpoMexy-
TOYHBI Bad:; 7--NOAUIMIHHK; S§—CUETUMK; IJ—TJIaHKH;
10—pomuk; Il—paGouas mnatdopma; J2—Baja Kyjaauka;
18—ypapHHK; I[4—1iKana BBICOTH majesus; I5—ua6op-
Hble [OJAACTHHBI; I6—CTauMHa;, I7—YNDYTHH SJeMEeHT,
18—noabeMHB Kkynauok; 19, 20—uyGuaThle koJeca;
2]—BRIKIIOUATEND, 22—B3JIEKTPOABUTATENb; 23—Hanpas-
AAWHe UITAHCH, 24—IUTencesb HCTOUHMKA THMTAHHIA,
25—-amopTH3aTop; L6—ocroBaHHe
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CTH yCJIOBHSA TPOMHYECKOH BJIAXKHOCTH, KAMEPhl XOJ0a U NABJCHUS
J/IsT BOCIIDOU3BEN€HHST BEPXHUX CJIOEB aTMOC(ephl H GoJiee CIOKHEIe
KaMEpHl TellsIa, XOM01a W JaB/IeHHs.

KoMIeKCHble HCUBITAHHA B KOMOHHHPOBAHHBIX KaMepax Ipej-
TIOYTHTE/IbHEE, TAK KAK KIHMATHUECKHE YCJAOBHA B HHX GOJBILE COOT-
BETCTBYIOT peasbHBIM YCJIOBHSM 3KCIIyaTallHH,

Buusnue KAHMaTHUCCKHX GaKTOpPOB Ha pasoTo-
cmoco6HOCTh nNpubopos. Ilog meficTBHEM BBICOKOH M HH3KOH
TeMIIepaTyp MOTYT paspyllaTbCsl HEKOTODHE MATepHAJNE, a TaK JKe
H3MEHATBHCA UX CBOHCTBA (0OOBEM, TBEPAOCTD, YIPYrOCTh, JIEKTPHYUE-
CKHE H MATHHTHBIE TapaMeTphl K 1p.).

ITpu nonwxeHHOM aTMOChEPHOM AABIGHHH YXYAIIAETCS OTBOM
TEIJIa OT H3JJNHS BCJACACTBHE YMEHBIICHHS TEILIONPOBOAHOCTH BO3-
AyXa, UTo NOBHIIIAET TEeMIEPaTypy B M3AEIHH; NpPH IOHHKEHHOM
ATMOC(EDHOM JAABJIEHHH yMEHbINAETCS SJEKTPHUECKAS IPOYHOCTD
uzoJrsun. Monusauus BO3pyXa CONHEYHHIMH JIyYaMH elle GoJblie
yBEJIHYHBACT OmacHOCTh NpoGos. [Tox BosmelicTBHeM COMHEYHOH pa-
IHAMH SallHTHBIE NOKPHITHA OTCJAAHBAIOTCS, pe3HHAa Iocje MIJH-
TeIBHOTO NpPEeOHLIBAHKS HA BO3AYXE TBEpAEET M Tpeckaercs, MIKaJbl
puGopoB 06ECUBEUHBAIOTCA H JKEJITEIOT.

Bricokas oTHOcHTeNBHAsT BJAXKHOCTb, OCOGEHHO B COYETAHHH
C BBICOKOH TEMIIEPATYPOH B HECKOJIBKO pa3 yCKOPSET KOPPO3HIO Me-
rajuios. Biara, momanas B TpeIMHBI M KaUHJ/UIAPHI, MOSIBHBLIHECS
B pe3y/JbTaTe MEXaHHUECKHX HCIBITAHHH, MPUBOXHT K IIOHHXKECHHIO
IIDOYHOCTH H3OMSMH H €€ PAa3pYIIEHHIO, a IoNajnasi Ha AeTajH MpH-
Gopa Bjlara crocoG6CTBYET MOSBJIEHHIO IIECEHH U MJIECHEBEIX TPHOOB,
BBISBIBAIOIMX paspylleHHe MaTepHaJsIos.

Bbicokas BlaxHOCTh BO3JyXa H CyTOUHBE M3MEHEHHs TeMIepa-
TYpBl — OCHOBHBEIE (DAKTOPHI, CO3MAIONIHE TAKENblE YCIOBHSA paGoThl
IpHOOPOB M allIaparypel,

Crenenb BO3NeHCTBHA KIMMATHYECKHX (AKTOPOB ONpeNe/IseTcs
He TONBKO alCOMNIOTHBIMH 3HAUEHHSIMH TEMIEepaTyphi, BJAAMKHOCTH,
IapJieHHs, HO H CKOPOCTBIO HX H3MEHEHHS,

Bupbl KIMMaTHYECKHX HCOBITAHUI

KavMaTtryeckne HCHBITAHHS XapaKTEpH3YIOTCH IOCHENOBATEb-
HOCTBIO, 3HAYEHUSAMH KIHMATHYeCKHX (HaKTOPOB U BpeMeHeM HX Aeli-
CTBHA. B KOMIIeKC KIHMAaTHUECKUX HCIBITAHKI BXOIST:

a) MCIBITAHHS HA TEMVIOYCTOHUHBOCTb IPU TeMmepartype 0T -+ 50
no +65°C B Teuenne 4—10 uac;

0) HCIBITAHHA HA XOJONOYCTOHUYHBOCTB IIPH TeMmepaType oT —10
1o —60°C B reuenne 4—6 uac;

B) HCOEITAHHS HAa BJArOCTOHKOCTh B YCJIOBHAX TPOIHUECKOH
Bnaxuoctu (teMmmeparypa 40°C, OTHOCHTeNBHAS BJAAKHOCTH BO3-
ryxa 95—989%) B Teuenue 48—96 uac;

') HCOBITAHHS HA BJATOCTOMKOCTh NpH TeMiepatype 32°C u or-
HOCHTE/IbHOH BJ1axKHOCTH 95—98% B Teyenme 15—30 cyrok;
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1) MCHBITAHUs HAa GPBI3TO3ANIMIIEHHOCTh B TEUeHHE 2 4ac;

¢) WMCHBITAHHS HA BOAOHENPOHHLIAEMOCTb B TEYEHHE | waca;

) WCIBITAHKs HAa YCTOHUMBOCTb K BO3JACHCTBHIO MHEs M pOCH
p TeueHne 2 uac;

3) HCIBITAHWS HA BBICOTHOCTb NPH MOHMKEHHOM aTMOCHEpHOM
naBJeHuH B Teuenune 30 mun;

M) MCHBITAHHST HA TPUBOYCTOHYMBOCTD, T. €. HA 3AULHUIEHHOCTD OT
paspylwaoniero AefCTBHs MAKPOOPTAHH3MOB, IIPH JJIHTEJBHOM BO3-
neiterBun (30 cyTok) temmepaTypbl -+30°C u OTHOCHTEIDHOM BJIAXK-
gocte 980, B 3aTeMHeHHOH KaMepe;

K) HCILITAHHA HA 3alHI(EHHOCTL OT NEHCTBHS COJIHEYHOH pa-
AMAUUH;

J) MCHBITAHHs Ha yCTOMUMBOCTh OT NEHCTBHS MOpPCKOro Tymala.

HopMbl HCHBITATEAbHBIX PEKMMOB (TeMIlepaTypa, OTHOCHTE/IbIIEn
BJIAKHOCTD, AABJCHHE, IPOJOJIKHTENBHOCTb H T. I1.) yCTAHABJIHBAIOT
Mo BHAAaM M TpyIIaM H3JeJuil (HaseMHas, caMmoJ/ieTHas WIH KOopa-
feibHasi) B 3aBHCHMOCTH OT BHIA HCHbITaHuH  (BJATOCTORKOCTD,
XOJI0/10yCTORYMBOCTb, BBICOTHOCTD, TEIIOYCTOHUMBOCTD M T. IL.).

HopMmbl HCTbITaTeNbHBIX peHMOB ompeaensiores TY uan HOp-
MaJIMH.

BoJibliioe 3HAUCHHE HMeeT I10C/Iel0BaTeNbHOCT HCIBITAHHI.
KinmaTuueckne HCOBITAHNS TPOBOAAT, KAK NpaBHJIO, NMOCIe MEXaHH-
GeCKHX, TAK KaK IOSBJIEHHe TPelHH ¥ 3a30DOB IIPH BO3ACHCTBHH Me-
KaHMMeCKUX Teperpysok CIOCOOCTBYET paspylialoleMy NeACTBHIO
KAMMaTHYecKHX (akTopoB. 3aMopayKMBaHMe BOAbLI B TPCIIMHAX W
Kanuaasipax MPHBOAHT K YCKODEHHOMY DaspylleHHI0 M30JANHH, UTO
0COBEHHO MPOSIBJAAETCS NDH HCHOBTAHWK HA BLICOTHOCTb B YCJOBHAX
unest it pockl, [1pH pasieJbHbIX MCIBITAHHAX paspyliaioilee NeHCT-
LHe pasJHuHbIX KIMMATHUeCKHX (aKTOpoB 3aBHCHT OT TOTO, B KaKoH
MOCJICIOBATENBHOCTH TIPOBOAAT KJAMMATHUCCKHEe HCHObITanus. Tak,
HAanpuMep, IPH PasieJbHOM TpPOBEJEHHH HCNbITaHHI HA TENnJIOCTON-
kocte (T), saarocroiikocts (B) u moposoctoiikoets (M) nocteno-
BaTeabHOCTh T—B—M (TensocTofiKocTb—BaaroCToHKOCTb—MOpO30-
CTOMKOCTD) ABJsteTCsl HanGoslee TAKeM0H. ITO 00YCIOBICHO TeM, 4TO
YCTOHUMBOCTE PaOOTBl MHOTHX MPUGOPOB M anmaparypbl NpH BO3CH-
CIBMH KMMMATHUeCKHX (DaKTOpOB OlpeielsieTcs TIapHbIM 00pasoM
YCTOMUHBOCTLIO C& M3OJISIIH, B yC/HOBHSX BHICOKOH TeMmepaTypot
H30JISTUMST  NpHOOpPeTaer IMOBBLIEHHYIO CHOCOOHOCTL — mOTJIONATh
Baary. ITpu noc/enyiolnx HCIbITAHKSX Ha BJAArOCTOHKOCTL H30JI5-
[MST [OLVIOWAET BJAATY, a TpH BO3ACHCTBHM HH3KOH TemmepaTypbl
BJara paculnpsiercd, paspyuias ee.

CobJIioieHe peKUMOB, [0CAeIOBATEABHOCTH [ICUBITAHHI U BPE-
MEHH BbIIepKKi arnmapaTypbl B HOPMAJbHBIX YCJIOBHSIX NOCJE I11PO-
BeJEHUA KJIAMATHUCCKHX MCIBITAHHN OYeHb BAXKHO.

[Tepen kaAbiM BHAOM HCIBITAHHA K [OC/I€ HEro MpoBepsioT
paBoTOCHOCOGHOCTh amapaTypbl. B cayuasnx, npeiyCMOTpeHHBIX TY
R IIpOICCCe HCHBITAHHS, N3MEPHAIOT napaMeTpbl HCILITLIBAGMOro H3/e-
JHS W CPaBHHUBAIOT HX C JIONYCTHMEIMH 3HAYCHHIMH.
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[Iposepka mpuGopoB HA TEeNJOYCTOHUYHBOCTD.
Hl1st McupiTanMg TPHGOPOB HA TeIIOYCTONYMBOCTD, a TAK Ke s
CYWKH NPpUGOPOB MOCJAe HCOLITAHHS WX NpPH MOBBIUIEHHOH OTHOCH-
TCJIBHOH BJIAXKHOCTH HJIH MOC/IE UCTIBITAHIS MPH OTPUIATEJABHOH TeM-
lieparype IMpUMEeHAIOT TePMOCTATHl PASAHUHOR KOHCTPYKIHHK C [apo-
BLIM, BOAAHLIM M/IH 3JCKTPHYECKHM 000TpeBoM. DJIeKTpHuecKHi 000-
rpes HanGosee y100eH B SKCNIyaTaukil, TAK KaK CpaBHHTENBHO IIPO-
CTo ofecleynBacT MOJAYYeHHE, PerylHpoBaHHe H aBTOMATHUYECKOe
noajepxanue HeoOXOAMMOH TeMIepaTypbl B TeYeHHE JUIHTeJbHOTO
ppemend. McrneiTaTe/bHble TEPMOCTATBl JQIATCH HAa ABa THIA: Iep-
BRI ofecneynBaeT BHYTpH KaMephl TeMmnepatypy ao 100°C, pro-
po#t — g0 200° C.

MoiHoCTh M TeII0eMKOCTh HCIBITATENLHOTO TepMocTaTa aod-
’KHa ObITb TAKOBA, YTOOBI NPH KPATKOBDEMEHHOM OTKpPLIBAHHH ABE-
peil kamepnl Ha 1-—2 mun TeMIeparypa B KaMepe HE H3MeHsIach
Gostee yem Ha 10°C um BoccTaaBaMBaJIach 10 HCXOLHOTO 3HAYCHHS
ne Gostee yem 3a 15 mun. TemmepaTypa AoJIxKHa [OAAEPXKHBATLCS [10-
CTORHHOMN ¢ TOYHOCThIO +2°C; mepenaji TEMIEpaTypbl B PasJHUYHLIX
TOYKAaX TepMOCTATa AOJKeH ObITh He Gosee +20;.

KomGunuposauusiii rurporepmocrat. Unorna tepmocrat oGopy-
IyeTcs yB/JIaxKHUTEIEM H TAKAM o0pas3oM fpeBpalaeTcs B FHIpoTep-
MOCTaT, B KOTOPOM HpPHOOpB! MOXKHO HCIBITHIBATH W Ha BJAroCcTOH-
Koctb, TeMllepaTypy B rurporepMocrate Hago NOJAEPKHUBATh C TOU-
Hocthlo *0,5°C, a OTHOCHTENIbHYIO BJIAXKHOCTB C TOYHOCTBbIO =10,
B rurporepmocrare Bosayx jo/KeH mepeMelHBATBCA CO CKOPOCThIO
1—3 m/cex, uro obecmeunsaer TpeGyeMyl) paBHOMEPHOCTb paclpe-
NeseHus TeMIepaTypbl ¥ OTHOCHTENbHOM BJAaXKHOCTH B palouei
KaMepe.

HcopiTanne npHGOPOB Ha XOMONOYCTOHYHBOCT b.
IIpu orprnarenbHbiX TeMieparypax NPHGOPBl HCIBITLIBAIOT NPEHMY-
IeCTBEHHO B KaMepax HHU3KHX TeMIepaTyp — XOJOAHJALHBbIX KaMe-
pax (puc. 12.5). D10 remromsonHpoBaHHOe IoMemienHe (dopka-
Mepa), BHYTPH KOTOPOrO HMeeTcst GJOK XOJOAMJBHLIX IIKAa(OB.
B HuX, cOGCTBEHHO, ¥ HCHBITLBaIOT npubophl. Temmepatypy B dop-
KaMepe NMoaaepKuBawT okoao —8° C uin —15°C naa yMeHblenns:
 MOTEPH XOJOJA W3 OCHOBHLIX KaMep, B KOTOPLIX NPOBOIST HCIILITA-
st npuGopos. B crTeHe xosoansabHoro wmkada, o0palesHok
BO BHeIlHee NOMelleHHe, HMeeTcss CMOTPOBOE OKHO, Yepe3 KOTOpoe
HaO/MIONAIOT 3a NoKasaHuAMH npuGopoB. /st yMeHbIleHHsS NOTephb
XOJI0fa OKHO 3aCTEKJIEHO WECThI0 DAAAMH 3alUTHBIX cTeKoJa. [lag
IpeJOTBpallleHHs] 3aN0TEBAHNS CTEKOJ B MEXKCTEKOJIbHOM IPOCTPAH-
CTBe IpelycMaTPHBAIOT 2JAEKTPooOOTpeB HJAM ke IOMCIIAIOT BaH-
HOYKH CO CIlelHalbHbIM BentecTBoM. /I MOHMMKeHHS TeMuepaTypol
U IS MOAJep KaHus 3aJlaHHbIX TeMIepaTyp B (opkamcpe m GJaoKe
XOJMOJM/IBHBIX WKA(POB B HUX CMOHTHPOBAHBI IPUGOPLI MECTHOTO
UXMaXKCHASA, NPEACTABAAIOINE COBON NMPHCTEHHbBIE H IOTOJOUYHbIE
fatapen i HabOp 3MEEBHKOB, HMeWIHe 001[ee BXOLHOe H BBLIXO-
Hoe orBepcrus. Co3paHue XoJoja B KaMepaX OCHOBAHO Ha OTBO/E
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Tem/Ia W3 KaMepol. DTO OCYLIECTBJISET ClellHanbHoe pabouee Belle-
CTBO, Ha3biBaeMoe X4adodeeHToM W Haxojduleecs B TpyGuareix 0Ga-
Tapedx WM 3MeeBHKAX.

B kauecTBe X/JaJ0areHTa NPHUMEHSIOT JeTyuyHe XHAKOCTH, T. €.
SKUIKOCTH, HCIapsiioiiHecss IPH HHSKHX TeMIepaTtypax, H IpHTOM
TaKHe, KOTOpbie MOTrJoualoT HanGoJbliee KOJIMYCCTBO TemJa IpH
napoodpasopanun. Hamie Bcero B KayecTse X/1aj0areHra NpUMeHAIOT
dhpeon mau ammuak. [TonBogumblil Yepes BXoJHoe oTBepcTHe Gara-
peil KUAKUI XJajoareHT [peBpalaeTcss B HAX B mapoobpasHoe co-

3 4
\ /
] N
g = =
- i 5
(s e o 5
7

Puc. 12.5. KamMepa HHU3KHX TeMIleparyp:

J—npucTednas Gatapest: 2—dopKamMepa; 3—XOJOIHNLHEIN mKad;
4—noTonounast Garapesi; S—CTeJJaXX ¢ MPOBEPACMBIMH IMpH-
GopaMH; 6—CMOTPOBOE OKHO

CTOSTHHe, OTHHMasi IPH 3TOM OT BO31yXa, OKpy:Kaouero Oartaped,
foJsbllloe KOJHYECTBO Telala Ha CBoe HcmaperHe. Kommpeccop orca-
cBIBaeT MapoolpasHelil X/JIaj0areHT H3 BLIXOAHOTO OTBepCTHs Oara-
ped, B TO BpeMst KaK IOPLHUH KMAKOTO XJaj0areHTa HelpepbhiBHO
[IOCTYMAIOT BO BXOJAHOE OTBepCTHE.

TepmoGapokamepsl AJst KOMGHHHPOBAHHBIX MCTbITAaHHA. [I1a mce
NLITAHMH B YCJAOBHAX HM3KHX M BHICOKHX TeMIEPATyp C OJIHOBPEMEH-
HBIM IOHHKeHHeM NaBJeHHS NpHMeHsoT TepMobapokamepni. Onna
13 coBpeMenHbix KoncTpykuiit tuma MITC 1000Y obnagaer caenyro-
IUIMH TeXHHUECKHMH XapaKTepHCTHKAMH:

AMATA30M TEMIEPATYDPH B KAMCPE « o o o o+ » 0T —7010 --100°C (ot
203 no 373° K)
MaKCHMAABUBE BAKYYM o o v = = = « - - . . 3—0 My pm. cm, (400—
667 rn/m?)
XTAMOATEHT o 2 o o o o o o o o o o o « o« « . (@Gpeow-22, nan dpeon-12
BpeMS, HeOGX0NUMOe TS MONYUEHIT MaKcHMalb-
HOTO BaKYyMa, o o e .o 30 wmun

CKOPOCTh M3MeHeHNs TeMIlepaTyph:
npi MarpeBe . . . . . - . .

OPH OXAAKAEHHA . « o o v o o« o o o« o ~0,52padjnun
TOUIOCTh MONNEPWauns TeMmnepatyps B xamepe 1,5—2°

e e ~2 zpad/mun
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TpebGyemuiil pekuM pabOTBl YCTAHOBKH MOMKHO OCYILECTBIATD
ABTOMATUYECKH C MOMOLBIO DPOTPAMMEDIX YaCOB.

XosopuabHble KaMepbl ¢ HENOCPENCTBEHHBIM OXJaXIeHHEeM.
B KaMepax ¢ HelOCPeCTBEHHBIM OXJIAKACHHCM, HA3bIBACMbIX KpPLO-
CTaraii, TEMIepATypa IOHHKAETCS 3a CUeT BBEACHHA BHYTPb Ka-
MepBl XJaf0areHTad, OXJaxIaoIiero ee BMecTe ¢ 00beKTOM HCIBITA-
Hug. B kauecTse XMajoareHTa B KPHOCTATaX NPHMEHSIOT KUAKAH
KHCJIODOX W/IH XXHIKHI a30T, 3a/IHBACMHIH B CIeNHa/bHbe IPOTHBHU
BHYTPH KaMephl, 0 TBepHAas yI/IeKHCI0Ta, pasMeliaeMas BHYTPH Ka-
Mephi B CHCNHAJIBHBIX CeTHATHIX «KapMaHax». TBepayw yraexkucaoTy
Ha3BIBAIOT «CYXUM AbOOM>,
TaK KaK OHa M3 TBEpAOTO CO- 2
CTOSIHHSI TIEPeXOAMUT Hermocpes-
CTBEHHO B rasoo0pasHoe, MH-
Hysl KHIKOE COCTOsIHHe, a 110
BHEIIHeMY BHAY HallOMHHaeT

|
qen. Ilpn wmcnapennu xmano-
arenra padoyee [pOCTPAHCTBO ) :
KpHocrara OXJIaXK 1 aeTcsl. ¢

C noMompbo KHAKOTO KHCJIO- \ E‘] @ /

o

pora B paboyeM mpocTpaH- \ { Y
CTBe KaMepbl MOXHO MOJY- w3 é
4ath TeMIepaTtypei or — 150
1o —170° C, ¢ moMowpio Kua-

Puc. 12.6. O6wnfi BHA creyjga  anas
KOUTPOAst H3JeJuil Ha MbLACHENPOHII-

Koro asora —I20°C, ¢ no- 112EMOCTD!

MOIUBIO TBEPAOH YTJIEeKHCAOTLI [--3AMKHYTHH BO3AYXOUPOBOA; 2—BepXHA

0 _60___70°C cekuMsa Bo3AyXomposona; J—paGouuifi crou;

) ) 4—pelyKTop; &§, 7—sNeKTpouBHraTedh: 6—
JIOCTOI/IHCTBO KpHocTtata — BEeHTHASITOD; §—3aclOHKA; 9—sNeKTpoHarpe-
BaTeNb; JO—IMUTOK
IpocToTa KOHCTPYKLIHH Ka-
Mepbl.

Mcnsitanue anmmaparypsl Ha NOHJAEHENpOHHIAe-
MOCTBH TDpOBOAAT B KaMepe, cXeMa KOTOpOH IpHBeAeHA HA
puc. 12.6.

Kamepa npencrapiser coboit saMmkuyThiit Bosayxonposox I. He-
TBITATE/NBHON KaMepoli sBJIAETCA BEPXHAS CeKIUs BO3LYXOIpPOBO-
na 2, B KOTopoHl HA CHelHaJbHOM CTode 3, BpanlaesMoM C TIIO-
MOIBIO penykTopa 4 M 3JeKTpOABHraTets 5, HAXOMMTCA HCHBITye-
Mast annapatypa. IIsuleBolt MOTOK cO37aI0T, BBOAS B KaMepy Ompe-
HeJleHHOE KosnuecTso nblL1eBod cmecu (0,1% nosnesgoro o6bema ka-
Mepbi) IPH IUPKYJISIHE BO3AYXA OT OCEBOTO BEHTHJATOPA 6 U 3JIEK-
TpoaBuratens 7. CKOPOCTb BO3AYIUIHOTO NOTOKa ot 5 mo 20 m/cek
perymupyercs 3acjJoHKOH 8, a paBHOMEPHOCTb BO3MYUIHOTO IOTOKA
B HCHBITATENbHOH KaMepe-— muTkoMm [0. Temnepatypy B KaMmepe
or 20 no 50°C oGecmeunBaer siekTpoHarpesartedb 9. B KayecTse
TBLTH HCHOJB3yeTcs cMech 7019 kBapuesoro mecka, 15% kao.anua n
15% wmesta ¢ BennynHOM 3epen He Gosee 200 Mk,

McoeiTanue Ha BJIAarocToBKoCTb (BOgOHENMpPOHHIAE-
MOCTEL, BOJAO3AIWHNIIERHOCTD U 10X IeBaHNHEe) IIPOBOJAT B CHellHa bHOH
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yeranonke. BojoHenpoHHLaeMOCTb TIPOBEDPSIOT, MOTPYKast H3JAEJIC
B MpPEeCHYW HJIH MOPCKYIO BOAY Ha sajandyilo rayOumy. Ilpn ncnbr-
TAaHWH Ha BOLO3AIIMIIEHHOCTbL HA H3Aes]He HANpaB/IAKTCI MOIIHDIC
CTpyH BOADI, KOTOpbie MOJ [aBJeHHEM BbIﬁpaCbIBuaIOT(‘?’I u3 comesn.
JloxaeBaHle B YCTAHOBKC OCYLICCTBIAIOT CHCTEMOH TPYO ¢ 6OH13UJHM
KOJNMYeCTBOM HeGOoJbUINX OTBepCTHH, de-
pe3 KoTopble NOJ NAaBJCHHEM BDLITEKAIOT
cTpyd Boabl [Toa TpyOGamu pacriogoskeHa
— i - cerTka, KoTopast pasduBaer CTPyH BOIBL

\ L Ha OTjeJbHble KAy,
! McnbiTanme Ha TPpUGOYCTOR-
%4@ 4 UHBOCTB MNPOBOAAT B KOMOGHHUPOBAH-
HOH Kamepe TenJa M BJAArH, B KOTOpOH
y (J U co3nands 61aronpHATHBIX YCAOBHH
f pasMHOXeHHS TpHUOKOB CO31a€TCs MaJlast

MOJBHAKHOCTD BO3AYyXa W MCKJIIOTAETCS
BO3LeACTBHE COJHEYHBIX Jayyck. IHarpe-
TLI BO3AYX LUHPKYJAHPYCT MERAY AROH-
HLIMU CTeHKaMu Kamepbl. HeoGxoamumast
BJAXKHOCTL JOCTUTaeTcsi CBOGOMXHBIM HC-
napeHueM BOJDLI, HarpeBacMoOf TenJbiM
BO3AYXOM. B Kamepy nomMelaioT HCILI-
ThIBaeMOe H3JlefHe W KOHTPOJbHLIe ua-

<

i

Z ICYKH ¢ MUTaTeJbHOH cpeioi. HMsmenane

Puc. 12.7. Ycranoska aan M YALICUKM ONPBICKHBAIOT BOAHOH CyCITEH-
uczglgkamm "Ha ﬂeﬁCTP.SIIC 3UeH CITOp I‘pHﬁKOBbIX KYJALTYP. IMocae
1GHHOH pagHaiHi: JUTMTEJIBHOrO TpeCbiBaHusl B KaMepe B
At GToR: ZUSMCKINO:  YCJIOBHSIX  TOBBILICHHOM TemMiepartyphl,
;5{]2?;}HK573;Q;5&?%0J1§;3)B;;\: BJAXKHOCTH M 3aTCMHCHHOCTH TIPOBEPSIOT
" KpacHbIX ayueh paboTocnocoGHOCTL anmaparyphl, HeT U

TJICCEHH, KOPPO3HH, HapylleHHsd KadecT-
Ba rafbBaHNICCKUX ¥ JIAKOKPACOUHLIX MOKPLITHI K KOHTAKTHBIX COe-
JHHCHHH.

KorTtpoabHubie yanreukn cayXar s Toro, utobbl  yGemuThesl
B KH3HCCHOCOOHOCTH TPHOKOBBIX KYJIbTYP.

McopiTanus Ha BAMAHHE CONHEUHON pagHaunnu
UPOBOAAT HA yCTAHOBKeE, MOKa3aHHOM Ha puc. 12.7. Yeranoska npej-
HasHAUeHa N/ MPOBEPKH PaGoTOCIOCOOHOCTH H3ACINI NPH BO3Ael-
CTBHH HCTOUHHKA CBeTA, GJIH3KOTO MO CIEKTPAJIbHOMY COCTABY K COM-
HCUHOMY,

HMcnbitoiBaeMoe u3nenne ycraHaBanBaloT Ha BpalaonemMcs
croqic /. Crosl Bpamiaer Apurartedb 2 ¢ MOMOLILIO peaykTtopa 3.
[TostoMy BCe CTOpOHBI H3ACAHA MOCTENCHHO o6ayuaioTest MCTou-
HHKAMH yabTpaHoseTOBbIX Jyuelt 4 u mupakpacHuix Jydeil 5.
HNuTencusnocTs NoToka Jyuncroi SHEPTHH B MecTe pPacro/IOXKeHUsT
UCHDITEIBACMOrO M3J(eNUs N0JiKHa ObITh He Menee 1,51 kaa Ha oaun
KBaJpaTHDLIH CAHTHMETP MOBEPXHOCTH H3AEHA B MUHYTY. CTOJI C H3-
HeMHeM BpallaeTcs Co CKOPoCTbio | 06opoT B CyTKH.
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§ 12.6. 3JIEKTPUHECKUE HCNBITAHUS HU30JISLUHU
TOKOBEAYIIHX YACTEM NNPUBOPOB

DJICKTpPHUECKHE HCIHBITAHAS H30JAUHH TOKOBEAYIIHX LENefi npi-
GOpOB €T HA HPOBEPKY 3JICKTPHUECKOH NMPOUHOCTH H3OJSHLHH N
U3MEpeHHe e 3/JEKTPHUECKOTO CONPOTHBICHHUSI.

IAEKTpUUeckot NPoUHOCTHIO HABLIBACTCS CIOCOGHOCTD 3JIeKTPH-
YeCKOH M3OJISIMH BLLAEPKHBATL AEHCTBHE NPHIOKCHHOFO K Hell
SJICKTPUYCCKOrO Hampsixkenus. OHa xapaKkTepuayercs BeJduHHOMN
hanpsKEHNs, Ipa KOTOpoit HacTynaer npoOoil. DTo Hanpsokenie
Ha3bLIBACTCA NPO6USHOLM {(NPODOHHLIM).

SJIeKTPHUECKYIO TPOUYHOCTH H CONPOTHBJICHHE W30JsIHN poBe-
pSIOT Ha coOpaHHBIX NpUOOpPAX WM HX OJ0Kax:

a) MeHJy SJEKTPHUECKH HEeCOeIHMHEHHLIMH MensiMu: G) MEXK 1Y
SJAEKTPHUECKAMH LRUAMH, Pa3beANHAIHEMHUCT B NpoUecce padoTol
NpUGOPOB); B) MEKAY JEKTPHUECKUMH LieISIMH M MeTaJJndecKUMi
HETOKOBEAYIUMH 4aCTSMH IpHGOpPOB.

Brauase mpoBepsiioT 5JeKTPHUECKYIO NPOUHOCTb, a 3aTeM H3Me-
PAIOT CONPOTHB/ICHHE H30JAMKH. MecTa NPHIONKEHHS HKCIBITATE b-
HOTO HANpPAXEHHSA OrOBapHBAIOTCA B NpPOrpaMMe HCIHITAHUS W/IH
B TEXHHYCCKHX YCJOBHAX.

DJIeKTPHUECKHE HCIBITAHUSA H3OMSNHH B KANMATHYCCKHX yCJIO-
BHSIX, OTJIMUHEIX OT HOPMAJIbHBIX, COBMEIAIOT ¢ COOTBETCTBYIOIHMH
BHAAMH K/JINMATHYECKHX HMCNBITAHHN U MPOBOAST 6€3 H3BATHA IPH-
Gopos n3 KaMep. Ecin mpoBepka usossiue B KaMepax BJaKHOCTH
HEBO3MOKHA, HCOBITAHUST MOXKHO IPOBOJAHTDL HENOCPEACTBEHHO 110C/Ie
KSBATHA TPHOOPOB M3 Kamep, HO He NO3[Hee YeM uYepes 3 MUH.
Bo Bpems vcnbitaHuil H30MANNK B yCJIOBUSIX TOBBILEHHONR BJIAZKHO-
CTH Ha W3OJIAUHOHHBIX MATCPHATAX HE J0JIKHO GBITh POCHI.

IlpoBepka 2eKTpHUYeCKON TNpPOYHOCTH H3O0.Jd-
WU H. Hanpsixenne HCIbITAHHS MO XapaKTepPHCTHKAM JIOJIKHO COOT-
BETCTBOBATL  paGoueMy HaNpsKeHuio (yactota, dopma KpuBOH
1. n.). Honyckaercs: Takxe TPOBEJeHHE MCTBITAHHH MepeMCHHLIM
TOKOM 4aCtoToi 50 2y MM MOCTOSIHHBIM TOKOM, €CIH 3TO OrOBOPEIo
TEeXHHYCCKHUMHU YCTOBUIMH.

Besnuuny nenpirateibHOro HanpsimenHs BHiGHPAIOT B 34BHCH-
MOCTH OT BCJIHYHHBI HOMHHAJIBHOTO HANPSIKEHHsT npubopa ILIH CeTH
H ycaoBuit paGothl nprubopa. 3HaueHHs aMIUIMTYIbl HCHBITATENbHOTO
HATIPSIZKCHASA [IPH TIPOBEPKE SJeKTPHUCCKON TNPOYHOCTH H3OMSIHH
9/1€KTpoU3MepuTeabHbIX Hprbopos ([OCT 1845--59) npuBexcHb
B rTaba. 12.1.

[Tpu paGouem Hanpsixennn go 100 g8 HcnBITaTeNbHOE HalpsiKe-
HHe B HOpMAaJIbHBIX YCI0BHSX npunnmaercs 500 6, a upn nosbimien-
HOH BaaknoctH — 250 6. TlorpelHocTs H3MepeHHs HCNBLITATCILHOIO
HanpAXKEHHs He NOJXKHA npesbluath £59%,

Ilpu npoBeeHHH UCIBLITAHUS 3JeKTPUYECKOH TPOYHOCTH H30JIs-
[lMK HCHBITATEbHOE HAINPAKEHHE IOBLILIAETCH OT HyJs MM OT 3HAa-
UCHHA, He MpeBblIalcmero pabouce HaupsukeHue, a0 TpeGyeMoil
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BeJTHYHHBI IIABHO HJH PABHOMEpPHO CTymeHsMH 3a 5—10 cex. Hso-
JSIHA LOJMXKHA HAXOAUTHCA IO NTOJHHM HCOHTATENbHBIM Halpsxe-
HHeM B TeueHre | My WM APYTOro BPeMEHH, OrOBOPEHHOTO TEXHH-
yecKHMH ycaoBusiMH. IIpr 9TOM He RO/KHO HaOmwomarthes MpoGoes,
MOBEPXHOCTHHIX IEePEKPBITHH, CKOJIb3ALIHX PaspsloB, ABJIEHHA <KO-
POHEI», (PHKCHDYeMBIX C IOMOLIbIO HHANKAaTOpa NPOCOHHOH ycra-
HOBKH, BU3YaJbHO HJIH APYTHMHU CIIOCOOAMH, YKA3AHHBIMH B TeXHH-
JeCKHX YCJIOBHSIX.
Tadanya 12.1

WcnpiTaTeibHble HANPSIKEHUS

WcenmrarensHoe namnps-
WeHue (peficrByomee

Howmunanptoe nanpsxe- 3HayeHue) B K8
uHe mpubopa A CeTH [Ipusmeuanue
v mpH 10p- | MpPH MOBBI-
MalbHOH wenHoH

BJAKIOCTH | BAAXKHOCTH

Jlo 40 8 0,5 0,5

Cr. 40 no 650 s 2 1,6

Ce. 650 , 1000 8 3 2

Cs. 1, 2 k8 3 3,5

Cs. 2, 7 w8 2U+1 1,5U+0,5 C okpyraenuen Jlo ne-

JOrO0 4ucha B CTOPOHY
yBeqHueHH A

Eciu  HeoOXOMMMO  TpPOBEpPHTbL  3JIeKTPHUECKYI0  ITPOYHOCTH
npHOOpPOB B YCIOBHAX MOHHKEHHOTO IABJICHHS, TO TAKOE HCIBITAHHE
pPOBORAT B 0apoKaMepe MpH HCIBITATENBHOM IaBJdCHHH Pn, yMEHb-
(IeHHOM OTHOCHTE&IBHO MHHHMAJBHOTO pabouero maBJeHHA pPp, Tak
UTOOH

pM: 0,55pp.

[Ipu moHHXeHHOM NaBJIeHHH AONYCTHMO HAJHUHe «KODOHDI», eC/IH
nociefHsAs McYesaeT NPH [ABJEHHH, IPEBHIIIAIOMIEM HCILITATE/b-
noe Ha 25%.

Jlns mpoBepKHU 3JIeKTpHUECKOH MPOUYHOCTH H3OJIALKH MOCTOAHHEIM
TOKOM HJIH TepeMeHHbIM TOKOM 4acToToH 50 2y NpHMeHANT BLICOKO-
BOJDbTHBIE YCTAHOBKH, POGHBHAS MOIIHOCTb KOTOPLIX JOJIKHA CCOT-
BETCTBOBATh KPHBOH HA pHC. 12.8.

IIpob6usras mMOUHOCTL BbICOKOBOALTHOU YCTAHOGKU PABHA IPOH3-
BENEHHIO HANpPsDKEHHS XOJOCTOro X0Za HAa TOK KODPOTKOTO 3aMbl-
KaHUs:

Pr'pv)6:U [l\‘.3'

BricoxosoabTHAas npofofinas ycTaHOBKA AOJNXKHA HMETh BH3yaJb-
HY1) HJIH 3BYKOBYIO HHAHMKAIHIO MOMEHTa Npo6osl W/IH IEpPeKpPhITHSE

x.x"
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U3OMALHK CKOJb3ALIMMH DPaspAfaMH W CcHaOxXeHa OJOKHDPYIOIIMMA
NMpeloXpaHuTeJbHBIMH YCTPOHCTBAMH, OOeCHeuHBaIOMHMU 0Ge30mac-
Hoe o0CayKHBAHUE YCTAHOBKH.

HauGosee xapakrepnas cxema yHHBepcadbHO# (T. €. paccun-
TAHHON JJIsi MCIBITAHHS ANNapaTyphl Kak IIOCTOSHHBIM, TAK U Iepe-
MEHHBIM ~HaNpsiKeHHEeM) [pPOCOMHOH YCTaHOBKH INpHBeJeHA Ha
puc. 12.9. TlepemeHnHOe HalpsiKeHHe
CHUMAIOT HelOCPeNCTBEHHO ¢ HenbitaTedb-  Un k6

noro Tpascpopmatopa Tpl. Bennuuny Y
HCIIBITATENbHOTO HANpSUKeHHs perymu- 40 7
pymoT aBrorpancopmaropom  ATP. 4 ’N\,/ Zz
HcnelTyeMoe — H3menMne  MOAKIIOUAIOT /V//
x knemmam Kl u K2. Kinemma K1 wemo- 90 o4
CPENCTBEHHO COeIHHeHa CO BTOPHUHOH s ) V¢
0OMOTKOH HCHBITATENBHOTO TpaHchopMa- /// 2
Topa, a kieMMa K3 momcoenuzena K 06- 20 7

MOTKe uepe3 CONpoOTHBIeHHe R4, ¢ KOTO- {5 Vi

pOro CHHMAIOT HAaNpsiKeHHEe, CHIHAJNH3H-

pyworiee o po6oe, u conpoTusienne K7, 0 //
npefHa3HayYeHHOe  [JIsi  PEryJHPOBKH 5

OpoGOAHOH MOIUHOCTH YyCTaHOBKH. MH- (5

JHKAaTOPOM INpoBosi ABMAAEICH MAartu- 0’250,07 5 10 15 20 25 Upkt
TO3JIEKTPHUECKHH MUJIIHAMIIepMeTp, H3-
MepAOmWMA NpH IOMOINH HO0GaBOUHOrO  Pue. 12.8. Kpusas npoGus-
CONPOTUBJICHHST RS ¥ BhinpsiMuTesnst CB2  HO# MOUIHOCTH 3HICOKOBOJLT-
MajieHnHe HATPSIKEHHs Ha CONpoTHp/ie- HPX MPOGOHHBIX  yCTaHOBOK:
HHp R4. BelMuMHY WCIHITATEJbHOTO Ha- /=2 wopmansiuy yerosuat; B-—
PSR EHNsT KOHTPOJHDPYIOT KHAOBOJJIbTMET-
pom KB, coegnnennsim ¢ kiaeMmoi K3 ue-
pes conporubienne R4 uc kreMMmoi K1 yepes mocTosHHO HaKaleHHBIH
keHotpon JI1-J14. TlocrosiHHOe HampsikeHWe BHpabaThHBaeT KeHO-
TPOHHBIA BHIIPAMHUTE/b, COCTOSIMHA U3 HCOBITATENBHOTO TpaHchop-
matopa Tpl, ueTeipex BBICOKOBOJBTHHIX KeHoTpomos JI1-JI14, coenu-
HeHuHbIX MapaJuie]bHo, H eMKocTHOH Harpysku C3. Tpauchopmatop
Tp3 cayxHT /s DHTAHHS HuTeH Hakaia KeHoTpoHa. McmelTyeMmoe
U3JleIHe NOAKIICUAOT K KieMMam K2 n K3. Knemma K2 coenunena
¢ konpercatopom C3 HemocpexcTBeHHO, a KiaeMma K3 — uepes co-
nporuB/eHde R4. BeIHUHHY HCIBITATENBHOTO HANpPSIKEHH H HHIU-
KalMio Npo6osl KOHTPONHPYIOT TaK Ke, KaK U IPH HCTBITAHHH Tepe-
MEHHBIM TOKOM, YCTaHOBKa 06OpPYRAOBAHA MeXaHUYECKOH GJIOKHPOB-
KOH M 3alUTHBIM pejle P, 3akopaunpaiomum emrocts C3 yepes co-
NpoTHBJIeHHe R2 NpH BHIK/IIOUEHHH BBICOKOTO HaNpsiKenHs. Peme nu-
TaeTcss OT COOCTBEHHOTO BHINMPSIMHTENIS, COCTOSIIIEro U3 Tpanchop-
matopa Tp2, cenenooro moctuka CB1 wu Il-o6pasHoro ¢unsrpa.
Jlamna JI5 (3eseHoro upera) CHTHAJIH3HPYET O BKJIOUEHHH yCTa-
HOBKH B ceTb, a JaMna J16 (xpacHoro iBetra) — 0 HAJHYMH BHICOKOTO
HaNpsiKeHus.

MsMepeHnHe CONpPOTHBJAECHHS H30JsI KM DBernyuna
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COTIPOTHBJICHHST H3OJMALUMA 3JEKTPHUUCCKHX lellell mpubopa oTHOCH-
rennio xopnyca corsacHo FT'OCTy 1845—59* npu HopMasIbHBIX yC/I0-
PHSIX TCMIIEPATYPLI U BJAAKHOCTH AOJKHA ObITh He McHee 40 Mowu;
NpH HOMHHAJBHOM HaNpsKeHHH no0 | k8 amioc 20 Mom wa Kaskabic
nocjeylolHe ToHble wid HenosHble 1000 6 HOMHHANBHOrO Hanps-
JKeHudA; npu  rtemmeparype 20°C 1u OTHOCHTENLHON BJIAKHOCTH
95% — me menec 2 Mom TIpH HOMHHAJBIOM HaNpsAKeHHH 10 | K@
mnoc 0,5 Mom Ha Kaxable MNOCTeAYIOHUHe TMOJHbIE H HelNoJHbIe

ol ‘ ———‘:‘i'z}-_l_
81 =
_3|€§ 1.7 et | oo
(B
54C 406 77
/717[1] T
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Bk fip 03
ML P
~em | g 3 I [Tl 7 A Ty 7
¥

k8

Puc. 12.9. Tlpusuunuanbuas cxema yHuMBepcasbliofl npoGoiinoii ycra-
HOBKH

1000 8 HOMUHAJIBHOTO HANpPSKEHNS; 110 HCTEUECHHH He Gosee 3 MuH
fnocjte npeGbiBanus B Teuenue 48 «ac 1o BO3AeHCTBHEM OKpyKalo-
wero Bosayxa ¢ temnepatypoi 60°C u OTHOCHTENbHOHN BJIAXKHOCTBIO
95% — ne menee 0,5 Mom, npu HOMHHAJIBHOM HanpsKenud 10 | K
nmoc 0,1 Mom Ha Kaxable ToCIeAylOWMC MNOJAHEBE H HedoJHbe
1000 & HOMHHANBHOTO HATPSKEHHS.

Hanpsxenue npu HCOBITAHHH 10KHO COOTBETCTBOBATH yKas3aH-
HoMy B Tabm. 12,2

Tabruua 12.2

Hosmmaabuee nanps- FloMimanbuoe nanpsakenue MeroMMmeTpa
JKCH.IE HCTIBITYEMOro WAL HCHBITATENbHOE UATIPAKEHIE TPH
UpHHopa UaH BClO- HCULITAHISIX IO METOMAY aMIcpMmerpa
MOUaTeaLIoH YacTu I BOJILTMCTPA
8

Jlo 100 sxa. He mence 100

L ¢ menee e e Golee HCnbITaTeRbilol o

Cg. 100 no 650 He menee 500 HANDAKEHHsT TIPOUYHOCTU  1130-

Cg. 650 mo 2000 He meuwce 1000 AAuAn

Cs. 2000 Ile meuze 2500, vio e 6oaee 5000
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ColpoTunieHte H30JAUHH H3MepsIOT OpUOOpaMu IOCTOAHHOrO
TOKa 1o UCTEYEeHUH OJHOI MHHYTBI HOCJIe NOAAYH HaMNPAKeHHs Ha
nposepsieMoe H3JegHe.

Conporusietue U3QJANUK Iy, (B Mon) npu onpepeseHds MO Mc-
TOJy amilepMerpa ¥ BOJbTMETpPa MOACUHTHIBAIOT N0 (opmysie

Tus= [
rae U — mpHioKeHHOe HaNpsiKeHHe B 4,
I — TOK yTeuKu depes H3OJIALHUID B MKA.

JIjist uaMepeHHsT CONPOTHBJACHHA H30AUMH HaHuGosce pacnpo-
CTpaHeHbl ~ MarHHTOIJICKTpHUCCKHe  Merommerpnt  (MI1101/1/2/3,
M1102) u MeroMmeTphsl ¢ MpUMEHEHHEM 3JEKTPOHHBIX ABTOKOMIIeH-
CAnHOHHBIX CXEM.

Trasa X111

KOHTPOJIb bJIOKOB CUCTEM
ABTOMATHYECKOI'O YNPABJIEHHUS (CAY)
JIETATEJABHOTIO ANMNAPATA

§ 13.1. KPATKUE CBEJAEHUY O PETYJIHPOBAHUU CAY

Cucrembl aBromarmueckoro peryanposauus (CAY) neraredn-
HOro anmapara COCTABJASIOT CAMOCTOATEIbHYIO OTPac/b WX [PyNIy
cpein pasJUuHBIX CHCTEM aBTOMATHYECKOTO PeryJjHpOBaHHS, IpUMe-
HSieMBbIX B COBpeMeHHOl TexHuke. KOHCTpYKTHBHDLIE XapaKTePHCTHKH
CAVY u f0onycKH Ha TeXHOJOTHUCCKHE OI PellHOCTH OT/IesbHBIX napa-
MeTpoB UX (QYHKIHOHATBLHBIX GJOKOB MOXKHO OUpe/esNdTh Ha OCHOBE
anasan3a AU QepeHIHaNbHBIX ypaBHeHHH, COCTABIACMbIX AJI1 KaxkK-
noro suga CAY. Paccmorpum cxemy paGoTbl OZHOrO H3 KaHaJjloB
aBTOMMIOTA.

Ha puc. 13.1 nokasana OJsok-cxema KaHajga Kypca THIIOBOTO
saeKTpuyeckoro apronmaora. OTKJIoOHeHHe HaNpaB/eHUs MmoJera Jc-
TaTeJbHOro allaparta OT 3aJaHHOTO Kypca BOCHPAHHMAET TpeXcTe-
nennbit rupockon kypea I'TIK u npeoGpasyer B sjexTpuuecKiil cir-
HauI, TIPOMOpUHOHAbHE yriiy oTkionenus . Curnan ot T'TIK ve-
pea yeuanrens Y u pysesyto mawnny PM mosopauusact pyan P ua-
npaBJCHUs JEeTaTeTLHOTO anmnapata Ha yroJd o.

OTHoweHHe yrja MOBOPOTa PyJs § K YIVIOBOMY OTKJIOHEHHIO MO-
Jeta oT 3aJaHHOro Kypca | Ha3biBaercs IEPefaTOuUHBIM THCIOM
TAHHOTO KaHaJda apTommaoTa mo yriay. Jljas JerarejgbHOro anmnapara
C onpejleleHHBIMH a3POHHAMHUECKAMH XapaKTEePHCTHKAMH Nepeaa-
TOUHOe YHCJAO [OKHO HMeTh HEKOTOpoe OITHMAaJbHOe 3HAUeHHE,
OrpaHUYeHHOe JIOTMYCTHMBIMH OTKJIOHEHUIMH.

[Tpu yBejguueHHH NePCAATOYHOTO YHCIA {) aBTONHJIOTA YMCHD-
maeTcss HauGoAbWMA YroJg OTKJIOHEHHA JeTaTeJbHOrO anmnapara or
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Puc. 13. I. Baok-cxema kanaJga

300




841aHHOTO Kypca, MpH KOTOPOM «CpabaThiBaeT» aBTONHIAOT (YMeHp-
Ira€TCst MOpor YyBCTBUTEJIbHOCTH), HO MPH 3TOM JeTaTeJbHBIE amnma-
par copepimaer peskie, MeIJeHHO 3aTyxaoliHe KosieGaHusg OTHOCH-
Te/lbHO 3a4aHHOro Kypea. Ecutn ke nepegatounoe uncsio apTonuaora
YMEHBIIUTD, TO KOJICOAHHS JETATETbHOIO anmapara OYIyT MEHATbCS
MeHee Pe3KO, C MeHbIIEH YaCTOTOH, HO IIPH 3TOM GyayT HMeTb MECTO
Sonbuiye yrJoBbie OTKJOHEHHS OTHOCHTEJbHO 3dla’HHOTrO HanpapJe-
HUA TOJeTa.

Uro0bl ONTHMH3UPOBATD 3TH NPOTHBOPEUUBbIE CBOHCTBA, B CXEMY
dBTONHJIOTA BBOMUTCA NATYHK YIVIOBBIX CKOPOCTEH, BHIXOQHON CHIHAJ
KOTOPOTO  NPOMOPUHOHANCH YIMIOBOH cKopoctd dy/df oTK/IoHeHHsS
JIeTaTeJIbHOr0 annapaTra OT 3aJaHHOTO HaNpaBJACHHSA. DTOT CHrHAJ
Takme MOAACTCA B YCHIHTENb aBTONMJIOTA. YCHJIHTENb, CYMMHUpYys
CHIHAJBL OT TPEXCTENEHHOTO IUPOCKONa, MPONOPUHOHANBHBIE Iy
OTKJIOHEHHS 1 JIETATENbHOro almapara OT 3afaHHOrO0 Kypca, H OT
ABYXCTEIICHHOTO rHPOCKONA, MPOMOPUHOHA/bHBIA YIOBOH CKOPOCTH
dp/dt 3Toro OTKIOHEeHHS, Yepes PyJeByI0 MalUMHKY HOBOpAauyHBaeT
PYJib HalpaBJeHUS Ha yrod

. . dy
8=1 H .
b =

ITepenarounoe uncso i JaHHOro KaHajsa aBTOMHJIOTA O YrJ0BOH
CKOpOCTH MPEACTABJALT OTHOINCHHE YIila OTKJIOHEHHs PY/Ia Hanpas-
JIEHNS K 3HAYEHHIO YIJIOBOH CKOPOCTH. ABTONMJNOT SIBJASICTCH, KAaK
TIpaBHJIO, PEryJsATOPOM C JKeCTKO 06paTHOH CBA3BIO, Oaaronaps xo-
TOPOH OTKJIOHEHHE PyJisi HalpaBJeHns §y 3JePOHOB Oy H PyJIA BhI-
COTel 33 B KaHastaX Kypca, KpeHa M TaHraxa OymyT mnpomopuuo-
HaJbHBI CHIHAMAM C TPeX- U IBYXCTENEHHBIX PHPOCKONOB, MOCTyMal0-
X HA BXOABI COOTBETCTBYIONUX YCHIMTEEH.

JluneapH3oBaHHbBE ypABHEHHS ABTOMMUJIOTA B pexume crabuiu-
3allii 110 TpeM KaHajsaM (0e3 yuera IOCTOSTHHBIX BpeMeHH 3amasjbl-
BAHUA PYyJEBOrO TpPaKTa) HMEIT BHI:

By =l hiyy0,
BT = ilTY + l?'\{\.‘!

By =i1g® - iy i,
Tae iy, 1y, Ly ~ NEPENATOUHBIE UHCAA ABTOlMIOTA no yIrJay B Ka-
HaJgaxX Kypeca, KpeHa M TaHraxa;
I, — TePeaTOuHbe 4HC.1a ABTOMUIOTA 110 YIJI0BOH CKO-
pocTH B TeX iKe KaHajax;
¢, v, & — yrJI0BBIE OTKTOHE'INS .1€TATEeNLHOrO aimapara or
3aaHHOR TPaeKTOpHH, BOCTIDUHUMAaeMble Tpexcre-
MEeHHBIMI THPOCKOTIaMH;
‘P', y, # — YrJIOBEIE CKOPOCTH OTKJIOHEHHA JIETATeNbHOrO Aall-
napata oT 3a/laHHOH TPaeKTOPHH, BOCIIPAHHMaeMbIe
ABYXCTEHEHHBIMU T'HPOCKOIAM.

ZQZJJ’ l2'T,
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Jis TMOJYUEHUST YCTONUMBOH CHCTEMDI PEryJHpOBami  «Cano-
[OT— aBTONHJIOT [IPH 3aJaHHOM HJU BbIOpaHHOM 3HAUCHUH i; nepe-
JATOUHOrO UHcJa aBTONUAOTA [0 YTy 3HadeHme iy ero Tepenarod-
HOPO UHCJA IO YLJIOBOM CKOPOCTH NPHHMMAIOT TAKHM, y1o6HI 06CC-
HeunTh ONepexeHue Mo Gasc OTKIOHEHHs py/edl Hanpas/ieHns mo
OTHOILEHIIO K OTKJIOHEHHIO JeTaTelbHOro anmaparta oT 3aiaHHoro
Kypca.

[TockosbKy TpH paspaGoTKe KOHCTPYKUHMH aBTOMHJIOTA CTPCs
MATCS O0CCIIEUHTh BO3MOXKHOCTb €r0 HCHOJb30BaHUA IS yIpase-
HES TIOJIETOM JeTaTeqbHBIX anlapaToB pasHeIX THUMOB C PA3HBIMH
a5pOJMHAMUYECKIMH XapakTepHCTAKaMIL, a TAKKC YUUTEIBAsA, 4TO
a5poJMHAMHETeCKTe XapAKTepHCTHKH pasHbiX JeTaTe/bHbIX anmnapa-
£OB OJHOTO THIA HMCIOT 3HAUHTEIbHble OT/JIHUHSA, B CXEME aBTONNIIOTA
IpejlycMaTpUBAIOT MepeMeHHbie CONPOTHB/EHU R1 u R2 nasa pery-
JHPOBAHMA TlepelaTouHbIX UHCeJT aBTONH/I0TA iy ¥ iy IO yIJIy U yrJjo-
BOI CKOPOCTH.

3iayeHus NepeMeHHbIX conpoTHBaenuil R1 # R2 nonGupawT NnpH
peryaHpOBaHHE KOMILTeKkTa 0G/0KOB aBTONMJIOTA MO epenaToyHbIM
qHeaaM iy M ip. CHauasa repeMeHHBIM COTPOTHRICHHEM R1 pery/u-
pyIOT i1, T. €. obecneuuBaioT TpedyeMoe yrioBoe OTKJIOHEHHe § pyad
HanpapJeHHs (HJad ero HMHTaTopa Ha TeXHOJIOTHIECKOH yCTaHOBKE)
IipH 3adauHoM yrjae | OTKJOHCHHI camoJjera oT Kypca. ¥roJ | 3a-
naeTcsi MOBOPOTOM OCHOBAHMS, Ha KOTOPOM YCTaHOBJIEH paboTalo-
uwft rapockon Kypca. IlepeMeHHBIM CONPOTHBJICHHEM R2 perynu-
pYIOT i, T. €. 00eclne4nBaioT TpeOyeMblil yroJ OTK/JIOHEHUS d pyas
Hampas/enus (¥M/Id ero HMHTATOPa) MpH 3a/aHHOM yrJIOBOH CKOPOCTH
dvp/dt. HyxHyto yrjoByIo CKOPOCTb CO3MAI0T HOBOPOTHLIM CTOJIOM,
Ha KOTOPOM YCTaHOBJEH JaTUHK YIJTOBOH CKOPOCTH NaHIOro Kananaa
ABTOMHJOTA.

Pery/iposounbie conpoTupienus Rl o R2 no3BOJAOT KOMeH-
CHpOBATb MOTPEIHOCTH BBIXOJHBIX MapaMerpoB yBCTBHTENbHBIX
saementor (ITIK 1 AYC), youaureas H py/aeBofl MallfHKH aBTo-
NHI0TA, @ TakKXKe HeTOUHOCTH B ONpefeJeHHH Bl HagHaueHH HOMH-
[1aJIbHBIX 3HAUEHHH M JONyCKOB Ha BLIXOAHBIC TapaMeTphi 6J10KOB
1 QYHKIHOHATBHBIX 3/1€MEHTOB aBTONHIOTOB.

Pery/mmpoBoUHbE 3/IeMEHTbI TIPeflycMaTpHBaloTCs B aBTOMHJIOTAX
1 B GeCHH/IOTHBIX JeTaTe bHBIX anmaparax-pakerax. Obuiee KoJmie-
CTBO Pery/JHPOBOUHBIX T1€PCMEHHBIX CONPOTHBJIEHHH O TpeM KaHa-
maM ABTONMJIOTA JOCTHraeT BO MHOTHX ciydasx 20— 30 enmuuu *.
Kpome yKasaHHbIX BbIle CONPOTHBJICHHIT, HMEIOTCA IIepPEMEeHHbIe
CONpOTHBJEHHs! R3 JIA DEryJHPOBAHHUS KpPYTHINLI XapaKTepHCTHKY

# [ToCKOMBKY AJIsl KaXKAOH PAKETbl HPUMEHACTCH coBCTBEHIBIE aBTONUAOT M
A3POLMHAMUTECKHE XaPaKTEPHCTHKY DAKET OAHOTO TiMa H3-32 OTHOCHTENBHO MPO-
croil WX KOH(UIypauHu Gosee crabu/ibHbi, TO MHOTIE PEryJAHPOBOUHDIE COTPOTHB-
ACHIST MOXKHO HA OCHOBE pacueTa TOUHOCTH aBTOMILIOTa IO du3HIecKHM napamer-
pa 3aMeHsirb MOCTOSTHHBIMHE, Baarofapa 3TOMY CHUIKACTCS TPYAOEMKOCTb DPEry.ii-
POBOUIBIX PaBoT, MOBLIIACTCS B3AUMOZAMCIHEMACTE GJOKOB H IIX [1aJ1EKHOCTD.
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AatuHka oOpaTHOH CBssH, peryauponanns 3QOCKTUBHOCTH LCnH o7
KOppeKTopa BBICOTH B KaHaJe TaHTa»a U T. 1.

§ 13.2. ABTOMATH3ALHY KOHTPOJIA U UCIBITAHUSA CAY
U UX $YHKUHOHAJIbHBIX BJIOKOB

Pacumpenne ¢ynxkumit cucreM aBTOMaTHUeCKOro yHpaBJeHHs
(CAY) scraredbHbiMu annapatamu, yCTOKHCHHC HX CXCM M KOHCT-
PYKUMH, a TakKc HCOOXOAHMOCTb HMCTbL OGLEKTHBHDIC MaHHLIE OO
kauectBy CAY d X 3/1eMEHTOB BLISBIBaeT BCe
Gosiee IIMPOKOC NPHMCHCHHE aBTOMaTHUecKof
KOHTPOJIbHO-MCIBITATCILHON annapaTypsl B Me-
XaHUYEeCKHX, COOPOUHBIX H KOHTPOJBHO-HCITHI-
TATCILHBIX LleXax MPou3BoacTBa. ABToMaTHUC-
CKast KOHTPOJIbHO-HCIIBITATC/IbLHASL annaparypa
103BOJIsIeT 00eCNCYHTh TPeGyeMyIo TOUHOCTh U
HaJleXXHOCTh  KOHTPOJIA, GOJBIUYID CKOPOCTh
HPOBEPKH OTAEJNbHLIX [1apaMeTpoB, HCKAYUTD
Cayuam Mponycka KOHTPOJIsl OTAeIbHBIX mapa-
MeTpPOB H T. L.

Ilpennpusitus  aBmaunossoro  npudopo-
CTPOCHKST HMeEIOT MHOTOHOMEHK/JIATypHOe Mpo-
H3BOJCTBO; H Ul BBIIYCK
eSombun cepimlt 1 B Mpouccce npoanon. LS, 15,2 Tiosas

> JIOK-CXCMa ycra-
CTBa TMNOABEpPrarOT YaCTHUYHBIM HU3MEHeHHAM HOBKH JIJis1 aBTOMa-

OJ  TIOBBIUICHHST KauectBa H HAaJleXKHOCTH. THUECKOr0 KOHTPOJSI
B smux ycnoBusix 3KoHOMHUeCKH Heleseco- ;‘Sﬁig‘cﬂ)}?f* j&fgn
00pasHo co31aBaThb ClenyaabHy0 aBTOMATH- CHCTCMB! aBTOMATIL-
UECKYI0 KOHTPOJIbHO-IIOBEPOUHYIO anuaparypy UeCKOro  ympasse-
JAJA KaKOT0-TO OIHOIO W3meJsus. HItst

[ostomy Ha 3aBomax aBmanpuGopoctpoe-
HU Bee Gojlce UIHPOKOe NPUMEHeHHe HAXOMHT AOCTATOUNO YHHBep-
Cajbhasn CHCUHAMU3KPOBAHHAS KOHTPOILHO-OBCPOYHAR alnapaTypa
€ porpaMMHLIM ynpasienreM. ITpumepom Takux ycTpoficTs BJASICT-
Cs1 aBTOMaTHYeCcKas yCTaHOBKa [Jif NPOBEPKH OMHUECKOrO CONpPOTHB-
JIEHHs [ CONPOTHBJCHU S H30JSUMN B CJAONKHDIX 3JIeKTPHYECKHX [1eIlfX
CAY wnan ero oraenbnbix 6,0k0B. TuroBass GA0K-cXeMa YCTAHOBKU
I aBTOMAaTHYRCKOrO KOHTPOJIA IAPAMETPOB  3JEKTPHUCCKHX Ierncil
nokasana wa puc. 13.2. TlocrenoBartesbHOCTh NPOBEpPKH yyacTKOB
CJIOZKHOH 3/IeKTPHUCCKON UENH ONPCeaseTes 6A0KOM IpPOrpaMMupo-
Banns (BII) ¢ mpusosom I1. Baok (BIT) ynpasaser Giaokom KOMMY-
Tainn (BK), noaxkmodaommm K u3MepHTeIbHOMY 6J10KY CpaBHeHHSs
(BC) HeoGxonMMBIl YIACTOK 3/1eKTPHUCCKON 1enH KOHTPOJIHPYEMOTO
o6bekta (KO) u HOMUHAJLHDIC 3HAUENHS KOHTPOJHPYEMbIX napa-
MeTpoB ¢ Gaoka HoMuHatoB (BH) u Besnunnn ux jonyckon ¢ Gaoka
ponyckos (BJI). Oanospemenso Homepa TNpoBepsieMbiX YYACTKOB
SJICKTPHUECKOH wuenu i1a 60K dukcaunn umcucnpashocrefi (BOH),
bukcupyrUmil 00HAPYKCHHYIO HeucnpaBHOCTL o currany ot BC.
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Baox (B®H) MmoxeT ocTaHaBJIHBATh aBTOMATHUYECKYIO NMPOBEPKY
OCTaJbHbIX YUaCTKOB MpH OOHAPYXKEHHH HEUCHPABHOCTH KOHTPOJIH-
pyeMoro yJactka UemH.

[1pHu nepexoje K KOHTPOJIIO HOBOTO H3AEUs 0OBIYHO MEHSIOT GJIOK
KOMMYTalUu U neppokapty uiay nepdosiety 6j0Ka mporpammbl.

Takie yCTAHOBKH MO3BOJSIOT IPH OJHOM BKJIKOUEHHH MPOBEPATH
250—300 yuacTKOB 3/JeKTPOCXEMbl C H3MEHEHHEM CONDOTHBJEHHS OT
0,5 om no 10 Mo u conporuBaenus uzoysuun or 10 mo 100 Mox.
ITpou3BOAHTeNbHOCTD KOHTPOJIST XapaKTepu3yercsa NpoBepKoil conpo-
TudeHnii Ha 50—60 yuacTkax 3a | mus mpu monyckax B 3; 5; 10 u
20% ot HoMHHaJa U comportHBaeHuH m3oaauwun 110—120 yuacTkoB.

YeranoBxy, paGoTamiiue mo paccMOTPEHHOH cXeme, NO3BOJAIT
NpPOBEPSITh MapaMeTpbl 3MeKTPOCXeMbl GJI0KOB U CHCTEM YIpaBJeHUs
HE3aBHCHMO OT IPUHLUOA HX TeACTBUS.

[Tpu HCOBITAHMH ABTOMHJIOTOB HeOGXOOMMO UMHTHPOBaTh pabouue
HAarpyskH Ha pyJeBble MalIMHKH, KOTOPbIE MOTYT OBITh 3JIEKTPOMEXa-
HHYeCKHMH, IHEeBMAaTHYECKHMH U rugpaBaudeckuMu. B pasubix aBro-
NUIOTAX, UMEIONX OIUHAKOBLHE N0 NPHUHLUNY [EfCTBHS DPYJEBbie
MAaIIUHKH, TOCJAEeJHHe MOryT pa6oTaTh NpH pasHbiX Harpyskax. [lo-
9TOMY B CHCTeMax aBTOMATHUECKOTO KOHTPOJIA HPHMEHSIOT PasHbIC
THIOBLIE GJIOKM C MPOrpaMMHBIM yIpaBJeHHEM AJS CO3JaHUS pas-
HBIX YCHJIMH HA pyJieBble MallMHKM TaHHOTO NpuHnuna aefictaus. Ha
puc. 13.3 mokasaHa KOHCTPYKIMS TNHeBMOOJIOKa, a Ha puc. 13.4—
CXeMa ee yNpapBJeHHsi, NO3BoJSIOLIas NO4ABaTh pasHble XABJIEHUA
BO3/yXa B MHEBMAaTHUECKHE pyJeBble MAlIMHKH IIPOBEPSEMBIX aBTO-
MHJIOTOB B COOTBETCTBHU C NMPOTPaMMOil HCIBITAHHSA.

[TaesMo6a0k coctout (cMm. puc. 13.4) u3 duaprpa I, mHeBMO-
penyKTopa 2, 3JeKTpONHeBMOKpaHa 3, peryasropa Aapjenus 4, nat-
4yHMKa pasgaeHusn 5, 6ydepa 6, criaakuBamoLero nyJabcautt [1aBJeHHd,
MagoMetpa 7, MOTEHIHOMETPHUECKOH ciefduiell CHCTEMBI, B KOTOPYIO
EXONAT U3MEPHTEbHBIN MocT C conpotuBaenusmu R1, R2, . . . , R8
u Ry noTeHIHOMETpHYeCKOTO naTdHKa, 3aBHCALLETO OT NaBJEHHS;
IHaroHaab M3MEpUTEJNLHOTO MOCTA BKJIIOUEHA Ha BXOA YCHJIUTeNS 8.
Ha BoIXOfe ycuauTessg BKJIOUEH ABYX(pA3HBIH peBepCHBHBIH ABUTa-
1eqb JI, 0OCb KOTOPOTO COEfHHEHA C PETYJISTOPOM AaBJeHHS 4.

HOns 3agaHds HOMHHAJBHOTO 3HaueHHs TpeOyeMOro [AaB/IEHHA
CTYAKMT JBOMUHBIA CUeTuHK-3afaTyuk Ha tpurrepax T1, T2,..., T8,
B I[eMH KOJJIEKTODOB KOTOPBIX BKJOUeHK! 00MoTKM pene Pl, P2,. ..,
P8. Tlpu mopmaue cursaja ¢ OporpaMMHOrO MeXaHH3Ma Yepe3 BXOX-
HOH KoMMyTaTtop 9 NOCTYHAKT CHTHaAbl Ha 6asbl OHpeeseHHbIX
TPUITepoB, cpaGaTHBAIOT COOTBETCTBYIOLWIME peJjie, 3aMblKaoLue Ha-
KOPOTKO OnpeesieHHble CONPOTHBIEHHS. Y3MeneHue o0Liero compo-
TUBJICHUS B 1Jleye MocTa R1--R7 NpuUBOIMT K HeypaBHOBELIEHHOCTH
H3MEPHUTENBbHOr0 MOCTa; COOTBETCTBYIOLEE HANpSKeHHe MOLaeTcs
uepes ycusiuTesb 8 Ha 0OMOTKY ABHTATeNs, KOTOPHIH Bpallaer BHHT
peryasropa 4 1o Tex I0p, 110Ka H3MePUTENbHBIA MOCT HE ypaBHOBE-
curcs,
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KoneGanue nas/ieHHst 0K0JIo 3a1aHHOrO HOMHHAJABHOIO 3HAUCHUS
BOCIPUHHMAET JaTUHK 5, H3MEHSIONH I 3HAUEHIEe COMPOTHUBIEHUS R ;
3T0 0GCTOSITENIbCTBO NIPU HAJMUHH CJAENSILEH CHCTEMBI <H3MepHTeb-
HBIH MOCT—BUraTe/b» MO3BOJSET NONNEPAKHBATb 3a]aHHOE NaBJle-
HUe Ha BBHIXOAE ¢ TPeOyeMOH TouHocTbio. OGPA3UOBLI MAHOMETp 7
NO3BOJAET BH3YaJbHO KOHTDPOJNHPOBATb HaBjeHue. I[lnepMoKpar 2
OTKDBIBAETCA aBTOMATHYECKH MNPH nofiade Ha OGMOTKY ero peJe
P1-+-P8 nanpsixeHusi mOCTOSHHOrO ToKa —+26 s.

Puc. 13.3.  KoHcTpykuus
nHeBMOGNOKa JJAf  3aLaHHs
I pasubix paBieHuit Npu WCHBI-
TaHUM aBTOMNMJIOTOB C ITHEB-
> Marnuecknmu PYJeBLHIMH Ma-
2 HIHHKaMH

Conporusnennst R1-+~R8 wabpaHbl B IBOHUHOM KOIe, T. €. Kamk-
I0€ NIoCTe/lyroLee CONPOTHBIEHHE B IBa pasa GoJbLIe MPEeIbIYILero.
TakuM o6pasom, cueTyHK-3agaTyuK TMO3BOJAET 3ajaBaTb 28 = 256
AUCKPETHBIX HOMHHAJIbHBIX 3HAYCHUH [aB/JeHUi, UTO BIOJHe LOCTA-
TOYHO [JIf NPaKTHUECKHX Ilesel.

Kak ormeuanoch B § 13.1, msisg mpoBepkH NepegaTOUHBIX OTHO-
WIEHH} aBTOMUJOTA IO ero KaHajaM Heo6XOAMMO 3a1aBaTh TOUHBIE
YTJIBl HIIH YIJIOBBlE CKOPOCTH pasBopoTta rupockomnos. Ha puc. 13.5
0KasaHa MOICPHH3HPOBaHHAs KOHCTPYKIHS I[OBOPOTHOTO CTOJA
tuna YIIT-56, npHMenseMoro NpH HCHBITAHHA FHPOCKOMHYECKUX HAT-
YHKOB (Kak OTHeJbHO, TaK U B KOMIJIeKTe apTonuaora). IToBopoTHHIH
CTOJI CJYAHUT JJIST CO3[aHUS TOCTOSIHHBIX YrJIOBBIX CKOPOCTEH B aHa-
Na30He OT NeCcATHX AOJedl A0 HECKOJbKHX COT IpagycoB B CeK.

IToBopoTHBIf CTON CMOHTHPOBAH Ha paMe I, BHYTPH KOTOPOil
HaxoduTesl NoHuxKawwui penykrop. Ilepsast crymenb pemykropa 6
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B BUje UepBAUHOI NMapbLl ¢ NCPeAaTOUHLIM oTHowennem 1 :52 pacro-
JOJKeHa B repMeTHUHOM Kopiyce, 3anojiHeHHOM MacjoMm. Bropas
(nepemarounoe otHolleHue 1:6) M TpeTbs (NepejaToyHOE OTHOLe-
npe 1:20) crynenu peayKropa CMOHTHPOBAHBI B KOPHyCe 7, B KOTO-
pOM HAXOATCHA TAKiKe 3JCKTPOMATHHTHI My(QTbl MepekmoueHus. Ot

Bxod
30am

Pic. 13. 4. Cxema ynpassensi 1HeBMoOI0KOM

BHIXOHOIO Baja TPCThell CTyIeHd pellyKTopa BpallcHHe Ha OCh MJaaT-
(GopMBI HOBOPOTHOTO CTOJA Tlepeaercs yepe3d napy LHAHHAPDHYCCKHX
3ybuarthix KoJgec § ¢ repegaTouHbIM OTHolleHHem 1:2, Jlna ocra-
HOBKI N1aTGOPMbI OBOPOTHOIO CTOJMA 110CAE BBIKAIOUEHHs! 3/IEKTPO-
IBHTATENsT TOCTOSTHHOTO TOKa J CJAYKHT 3JEKTpHUECKas TOPMOo3nasl
Mypra 9. Ha Bamy 3/ekTpoaBHraress 5 ycTaHOBJAeH TaxoreHepartop
tuna TTTI-3.

Ha Bamy naatdopmpl xKeCcTKO yCTaHOBJAEH auckK (o6Tiopatop) 4
KOHTPOJIST YIVIOBOTO TOJOMKEHHS IJIaT(opMbl, a Ha pame | — jgaM-
flouKa oCBeleHust 3 1 QOTOAHOAB 2, ¢ KOTOpHX CHUMaioT uHpopMa-
110 06 YIJIOBOM NOJIOMKEHUH MJIaTHOPMBL

Hs paGoTsl pacCMOTPEHHOTO IOBOPOTHOIO CTOJA B KOMIJIEKTC
C aBTCMATHUECKO KOHTPOJbHO-HCIBITATEIbHON anmapatypofl IpH-
MeHstioT 6aok (puc. 13.6,a) u nyabr ynpargenus (puc. 13.6,0).
[Tocicnnue nospoJsitoT 00 3agaBath naathopme TpedyeMmyio yrio-
EYI0 CKOpOCTb, JUHO pasBopauyHBaTh ee HA 3ajaHHBI yroa B COOT-
EeTCTBHH ¢ nabpaHHON nporpaMMof.
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OT BXOZHOTrO KOMMYyTatopa B GJOK «[eJHTeNh STAJOHHOLO na-
MpAKEHUST» NOAAETCS KOMAaH/IA Ha BbiZauy OMOPHOTO HAIlpsIKemns,
COOTBETCTBYIOLIEr o olipeeseHHoN yrioBofl ckopocetu. Ha 3T0T ke

Ay
1% L
90 7

Puc. 13.5. TToBopoTHeil cTOi MJisl KOUTPOJSL aBTONIIOTA:

[--pama; 2—(oroinoj; J-—aamnouka; 4 -ofrwopaTtop; 5 -3JACKTpO-
LBUraTeb;, 6—DPeLYKTOp; 7—KOpHyc pelykTopa:; S—3yGuaTekle KoJoe-
ca: 9—aopmoznaa mydra

OJI0K mogaeTcs HanpsizkCHHe o0paTHON CBSA3H ¢ Taxoreneparopa. [lpu
BpaileHHH MAaTopMbi ¢ OJI0KA «AeTHTeAb 3TAJOHHOTO HaNpsKe:-
HUST» BbIJaeTCss Pa3HOCTh HAMpAKeHHH, NpomopHHoHasbHas OTKAO-
HeHHIO CKOPOCTH BpallleHHs IIaThopMbl OT 3aJaHHOH. DTa pasHOCTh
HanpsKeHnd MOAY/TUPYeTCs] CHHYCOHAAJbHbIM HATPIKEHHEM YaCTO-
Tofl 400 2y W mojaercd Ha YCHIHTEAb MOILHOCTH. B 34BHCHMOCTH
OT B&JIMYHHBI 32JaHHOTO OMOPHOTO HALPSXKEHHUS TIPH MOAYJISIHN H3-
MEHseTCS NJIHTeIbHOCTh YIPaBJAALIMX HMIOYJAbCOB TOKA, KOTOpbiE
upeoldpasyloTess yCHAHTEeM MOLIHOCTH B NPAMOYrodabhpic. B 3asu-
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CHMOCTH OT AJUTEIbHOCTH YIPaBJISIOLMK HMIYJIbCOB TOKa H3Me-
HseTCsl cpefHec 3HAUeHHe TOKa SKOps ABHUraTeds, T. €. pery/iupyercs
CKOPOCTb €0 BpallleHHs.

[Tocore OKOHUAHHSI NPOBEPKHM IO YIVIOBOH CKOPOCTH JBHrAaTeIb
epekaTI0uaeTcsl Ha HeGOJbIIYI0 CKOPOCTb H [OBOpaynBaer I/1aT-
dbopMy [0 HYJEBOTO IOJIOXKEHHS, OTMEUAEMOIO COOTBETCTBYIOLLMM
doromuonom. I1pu aToM OTK/IIOHAETCSl ABHraTeJb NIPHBOKA H BKJIO-
yaercs TOpMoO3Has MydTa NIaTGOPMHL.

Huns pazsopoTa maaTdopMbl Ha ONPEAEJEHHBIH yroM B CUETUHK
yIJia BBOJAMTCS KOAHDOBaHHAf BeJHUHHA, KOTOpasl paBHa pasHHIE
MEeXJY eMKOCTBbIO CUETUMKA M BEJMUHHON 3aJaHHOLO yIyia B TOH Xe
CHCTEMC KOIHDOBaHHS.

[Tocne mosopora nnatdopMbl Ha 3alaHHBIH YroJd eMKOCTb CUet-
UMKa 3aMOJHACTCH; NOCAeIHUE HMIYJALC, 3alOJHSIONHA eMKOCThb
cueTunka, mepesepreiBaer Tpurrep «CTom» H uepes KOHTAKTBl pede
BKJIIOUAeT MY(TY TOPMOKeHHs, KOTOpas OJHOBPEMEHHO OTCOeNHHSIET
m1atdopMy OT PEAYKTOPA H OCYHIeCTBJsAET CTONOPEHHE.

B Hy/jeBoe MJIHM HCXOAHOE MOJOKEHHS MaaTHOpPMy BO3BPALLAIOT
mepeKMoueHHEM COOTBETCTBYIOIHX peje Mo KOMaHAe OT BXOJHOTO
KOMMyTaTopa.
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