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2. Yenaburck, OYplry

PaccMoTpeHbl HpeuMYIIECTBa H HEJOCTATKH HMCNOJIb30BAHHUS
HHIYKTHBHELIX PEOCTATOB B POTOPHON LENH 31eKTPOIBHIaTENs
¢ asasIM poTOpoM ist obecneyeHust naasHoro nycka. fipen-
J0KeHa TPOCTAs CXeMa MYCKOBOIO YCTPOHCTBA APOCCEbHOIO
3JIeKTPONpHEBO/a, ofeciieynBasoiasi MIABHBIA BLIXOA ¢ Mexa-
HHYECKOl XapaKTepUCTHKH ABMIaTessl ¢ APoccesieM B LENH po-
TOpa HAa eCTeCTBEHHYIO MEXaHMYecKyl0 Xapakrepucruky. Ipen-
cTaBJ/iena QyHKHHIOHAIbHAS cXeMa pa3paloTaHHOIO YCTPOCTBA.
C neMoIsI0 AHATPAMM IOSICHEH NPHHNHA paGoThl yCTpoiicTBa.
IlpuBeaeHsb! 3KeNepUMEHTANbHbLIE BpEMEHHbIE QHATPAMMBI M3-
MEHEHHS1 YACTOTHI BPAIlleHNs, TOKA CTATOPa ¥ TOKA POTOpa HpH
OCYIIeCTB/ICHUH MYCKA DJIEKTPOIBUTATENS ¢ HHAYKTHBHbLIM peo-

CTaTOM U HOBEBIM YCTPOHCTBOM B POTOPHOI Leny,

B HacTosmiee BpeMs B KpaHOBOM 3JIEKTPONIPHBO-
[ie TIONMy4aloT Bee 0ojiee MMpOKOe IPUMEHEHHE, 0CO-
OeHHO U1 MOOEPHM3AIMM CYMECTBYIOIINX BJIEKTPO-
TIPUBOJZOB, IyCKOBBIE MHIYKTHBHbBIE PEOCTaTsl (B Jajib-
HelieM W3N0XeHWH Apoccei). OHM BKIOYAIOTCS B
Lers poTOpa ACHHXPOHHBIX JMNEKTpoJBHraTeNeil ¢
¢$a3HBIM pOTOpOM ANA OrpaHmIeHus OPOCKOB TOKa B
TiepeXOOHBIX HpOLieccax Iycka M TOPMOKEHHA 37EK-
Tpomsurateneii [1].

Hpoccens npexcrapnger cobolt mna kaxaoi da-
361 (PEPPOMATHUTHEIH CepleYHUK M3 KOHCTPYKIMOH-
HOU cTamu ¢ HAMOTaHHOYW Ha Hero oOMorkoi. [lns
IpHUBONOB Masnoi MomuocTH (mpumMepHO A0 40 xBT)
ucmons3yoTes Tpexdazdsie Ipoccend. B kauecrtse
cepiedHUKOB B Hux npumensiorces 1-o6paszso pac-
[OJIOKEHHBIE MEXY ABYX CTATHBAIOIUX IIBEJLIEPOB
otpesku Tpy6. Taxue npocceny BHEMIHE HaNlOMHHAIOT
TpexdazHbie TpaHcHOpMaTOpEL.

Jins npusopo MommHocTeio Gonbmie 40 kBt B
KKyl dasy BmodaeTcd ogHo(asHeIi Ipoccens,
MIPeACTaBLIIOMUH co00H 3aMKHYThI MaTHUTONPOBOLX
KBaJpaTHOU HIM TpeyrossHOH (GOpMBI M3 TONCTO-
CTEHHbIX JIHCTOB KOHCTPYKIMOHHOMK CTalH.

" OcobeHHAOCTEI0 ipoccenell ABISeTCS aBTOMaTH-
YeCKOE YMEHBINEHHE MX KOMIUIGKCHOTO CONpOTHBIIE-
HUSA B mpoliecce pasroHa ABWratend mpu mycke. Ilpn
HETIOBIDKHOM POTOPE BIIEKTPOXBHTaTelld B Hauane
MycKa 9acToTa TOKa poTopa pasHa 50 I'u ¥ conpoTus-
nieHne ppoccens BeTuko. C POCTOM CKOPOCTH HacToTa
TOKA POTOpa MAIAEeT, a, CIeN0BaTeIbHO, YMEHbMIACTCS
U conpotuBieHue poropa. [1o oxoHYaHMIO Hycka co-

NIPOTHBJIEHHE APOCCENs TPAKTHYECKH PaBHO COMpPO-
THBJIEHMIO 0OMOTKH ApOCCelis.

Ilpu npuveHeHMM ApocCeNns HCKIOHaeTCHd 13
poTOpa BCs KOMMYTAIMOHHAs IyCKOBas aiaparypa,
a HaIeXHOCTh JpOCCeNi OUeBHIHA U He TpebyeT mo-
HOJIHUTEAbHBIX KOMMEHTAPHEB.

Oxnako IpaMeHEHNE Apoccend UMeeT U Pal He-
JA0CTaTKOB. MexaHudeckas XapakTepucTuKa IPHBOHA
B YCTaHOBHBIIMXCH pexpMax Oojee MsArkas, 4eM ec-
TeCTBEHHAs MeXaHHueckas XapaKTepUCTHKA JJIEKTPO-
IOBUTATeNA. 3a CUeT aKTHBHOTO CONPOTHUBIICHMS 00MO-
TOK IpOCCes NPH MHHMMAIBHOM 9acToTe TOKa poTo-
pa TIPOMCXOAWT - CHIKEHHE CKOPOCTH TpHBOZA NpH
HOMHH&IBHOM MoMeHTte Ha 5-10 %. IIpm atom mpo-
WCXOIUT YBEJIMUYEHNE TOKA, &, CACAOBATEABHO, W yBe-
IHYEHHE IOTeph IEKTPOIHEPTUH II0 CPaBHEHMIO €
paboToii Ha ecTecTBERHOH MexaHWYECKOH XapakTeph-
CTHIKE 3NIEKTPOABHTATEINA.

CHWKeHHE CKOPOCTH 3NIEKTpOTpUBOZA ¢ HpOC-
celleM B DOTOpHOH I€NM TOX Harpy3Koil CHIDKAIOT
MPOU3BOMTENEHOCTh MEXaHH3MOB DY OCYHIECTBIIE-
HiY OONBIIMX NepeMEIeHUH,

IoatoMy BO3HMKaeT HeOOXOOUMOCTD IO OKOHYA-
HYM DOyCKa 3MIEKTpOABHrarens oOecriedMTs BHIXOJ Ha
€ro eCTECTRCHHYIO MEXaHHIECKYIO XapaKTepHCTHKY.

Pemierne 310i 3amaqy BO3MOKHO 3aMBIKAHMEM
KOJIel, pOTOpa KOHTaKTOpOM 1O 3aBEPIICHUH ITYCKa,
HO [IPH 3TOM BO3MOKHBI HeIoHycTHMO Goubimne Gpo-
CKH TOKOB, COTIPOBOXIAEMBIE YJapaMd B 3JEKTpO-
NpHBOLE.

B mauHoli crarthe TpencTaBisercs paspaboTan-
HOe IyCKOBOE yCTpolicTBO, ofecneumBaromee Ias-
HBIH BBIXOZ ¢ MEXaHMYECKON XapaKTEePUCTHKM JBUra-
TENns C.JpoccesieM B LENM pOTOpa Ha €CTECTBEHHYHO
MEXaHNYECKYIO XapaKTepUCTHKY — YCTPOHCTBO BBIXO-
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Jia Ha ecTecTBeHHyIo xapakrepucruky (YBEX). Ilpu
3TOM BBIXOA HPOMCXOAUT Oe3 CHIBHBIX OpOCKOB (He
fonslne MyCKOBBIX 3HAYEHWH) TOKOB CTATOpa U poOTO-
pa. Tlpu BBIXOIE HA €CTECTBEHHYIO MEXAHUUYCCKYIO
XapakTepucTuky ofecreuupaercs Oosee BBRICOKad
CKOPOCTh NEPeABIKEHUA MeXaHM3Ma, 9TO HO3BOIAET
YBEIUYUTh MPOU3BOAUTEABLHOCTh NPHBOJAHOTO MEXa-
HH3Ma, & TakkKe CHHU3WTb 3HAUeHWS CTATHYECKUX TO-
KOB POTOpa U CTATOPA.

Verpoiictso mycka (puc. 1) acHEXpOHHOTO JJIEK-
Tpogeuratens M1 Biimouaer B ceba Apoccens [p,
TOAKTFOYEHHDBIM K KOJbLaM poTopa NIEKTPOABHTaTers,
650k cunoBBIX THPHCTOPOB BT, Takke MONKIIOYEHHBIH
K KOJbIOAM POTOPa 3NEKTPOABHTATENs, H IaHelb
ynpasnenus ITY.

Baox bT Bxmouaet B cebg Tpn THpucTopa VS1,
VS2 u V83, coenunesHsIX B TpeyroibHUK. Ero Ha-
3HAYEHHE — 3AMBIKAHUE KOJEL, POTOPa N0 OKOHUAHWK
IMycKa 3JEKTPOIBUTaTes, TO eCTh UCKIOYEHHE JpOc-
cens u3 paboTHI. ‘

Tanenr ynpasnesns. ITY ¢opmupyer chraanel
yHpasjieHEs THpHCTopamu Gmoka BT.

Manens TTY uMeer uctodunwk nuramus MII,
TMOOKITIOUEHHBI K CTATOpHOU LIermy 3JIeKTPOIBUIaTE-
as, nosToMy paboTa yCTpolcTBa HPOUCXOHUT TONBKO
TPH HATWYMM MATAHUA CTATOPHOM HEHW 3JEKTPOABH-
ratena. M1 mpepcraBnsger cobGoif BRIIpAMHATENB €
twTpoM. Brox 3apanus wanpsoreanit B3H monxmo-
yen x M1 u npencrasnser coboit pan MOTEHIMOMET-
PHYECKHX PE3HCTOPOB, C KOTOPHIX CHUMAIOTCA CHIHa-
JIbl HEOOXOAUMOTro YpOBHA. DTO, NpekAe BCETo, Ha-
npsoxeHre nioporoBoe Upep ¥ Hanpsxeaue Urpmn,
omnpeesIoiee TeMII HapacTaHus Hanpmxkenus Uy Ha
BBIXOJie O0Ka MHTerpUpoBanus B

HenocpencTBeHHO K KOAbIAM pOTOpa MOAKIIO-
qaloTcid TEpBHYHbIE OOMOTKM IOHMKAIOLIMX TpaHC-
topmatopoR TV,, TV m TVe Tpancdopmaropst
HAMEIOT [0 [1B¢ BTOpWYHBIX 06MoTkH. IlepBeie BTOpUY-
Hbie OOMOTKH TpaHCQOPMATOPOR NOIKIHOYAIOTCH K
6moky dopMupoBaHW HaupsDkeHms ofpaTHOH cBI3U
OC, nipenctapiLomeMy co60ii BRIPIMUTENE ¢ HUILT-
poM. Bropeie BTOpHYHBIE OOMOTKHM TpaHCPOPMATOPOB
TIOAKITFOYEHBl K BXOAaM OJIOKOB BBINENEHMA HONOXKU-
TenpHOHN TI0ayBOMHS! Hanpskenns BIT Ha coortsercr-
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Bopucos A.M., flpavyes I"N., llax H.E.,
Hecmepoe A.C., Wuwkoe A.H.

lyckoeoe ycmpoiicmeo GpoccesibHo20
aCUHXPOHHO20 3J1IeKmponpugoda

Byromx Tupuctopax 6noxa BT. broku BIl npeacras-
jroT  coboit  xomrapartopel. briokm  ¢opmuposanus
mwtooOpasHeix  Hampskenui OITH  kaxmot  dasw
MPEICTABINOT CO00M HHTETPaTophi BBIXOXHOrO Ha-
npsxerus Uge 6noka OC npy Hamuyuy paspelmeHns ¢
6noxka BP. bnox BP cpashmeaer Hanpsokenne Uge €
noporoebiM HanpsprkeareM Upgp ¢ 6mokxa B3H u Beiaa-
eT paspelncHie Ha paborty 6noka PITH npu ycnosuy,
ecnu Ugc MeHbIle YCTAHOBIEHHOTO HaNpsKeHUs TI0po-
ra Upep. [lpy HCHYe3HOBEHWH IOJOKUTENBHOH HOTY-
BOJIHB! HalpSOKEHHd Ha THUPHCTOPE HAlPMKEHHE HA
BEIXOZE coOTBETCTRYIomero Gnoka OITH ycranasmisa-
ercsi paBHBIM Hymo. brokx B 3amaer Temnm BeXona
3eKTPOIPUBOA Ha €CTECTBEHHYI0 MEXaHHYeCKyio
xapaktepuctuky. OH Hau¥HAET HMHTETPHPOBAHME Ha-
ppsoxering Urpyn Ha BeiXofe 6noka B3H mumm ppu
HaIMYMy HampsokeHus Ha Bhixome 6noka BP. Hanps-
SKEHUS YIpPaBIcHWI Ha THPHCTOpaxX OIOKa CHIIOBBIX
THPUCTOPOB (POPMUPYIOTCA IS KAKIOTO THPHCTOpa
cBOUM GiI0KOM (OPMHPOBAHMA YNPaBISHOMIETO HM-
nymsca OYH. Brnox ©@VH cymmupyer ranpsokenste Uy
Ha Bpixofle Onoxa BU ¢ BexomsbiM HanpsokeruweM Up
cooTBeTCTBYIOImEro Onoka. - OT0 cyMMapHOe Ha-
TIpSPKEHHE YCIIOBHO HBa3BaHO HANpPsKEHHEM ONOPHBIM

a) $lab
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Uop. Yupapmsioniee HalpsDKEHWE HA LM YIPaB/IIO-
Ml 37eKTPOR — KATOHX TUPHCTOPA HOABIAETCH JIVALNG
toraa, xoraa Ugn NpeBhIIacT HANpMKEHUe 3aipanus
THpHCTOpa Ussgy, ocTynaroniee ¢ 61oxa b3H.

Hnes pabotsl ycrpolicTBa 3aKIIOYaETCS B CHE-
aytomeM. Ilpu monave muTaHNs HA CTATOPHYHO IEIS
TIPOMCXOIMT TYCK 3NIEKTPOABHUIATEN C XpOCCeneM B
potopHo#t nenn. TUpHCTOPH! HPH 3TOM 3aHepPTHl U HU-
KAKOTo BIMSHUA HA IycK He mpomsBoiir. Ilo Mepe pas-
FOHA 37IEKTPOJBHIaTeNs HANpMHKEHUE €r0 poTopa naia-
€T U TIPH JOCTHXSHWUY Hariepes yCTaHOBIEHHOTO YPOB-
Hf, HA3BaHHOTO HANpPAKEHHEM ITOPOTOBBIM, BCTYTIAET B
pabory ITY, topMupys yrom OTKPHITHS THPHCTOPOB
Ommskuit k 180°. 3areM B QyHKIMA BPEMEHH YTojd OT-
KPBITHS THPHCTOPOB TIOCTENCHHO yMeHbmaeTcsi o 0°,
33aKopadyBasg KOIbLA poTopa. Temi OTKphITHA THPH-
CTOPOB MOXHO yCTaHABIMBATH B 3aBHCHMOCTH OT Tpe-
60BaHNI TEXHONOTHH ¥ OTPAHHIEHHS TOKOB B HpOIiec-
ce BBLIXO/Ia Ha €CTECTBEHHYIO XapaKTePHCTHKY.

Vrpasnenue BCeMH THPKCTOPaMM OCYIUECTBIA-
eTCsl OJIHOTHIHO W UPHHIMN padoThl YCTPOWUCTBA Ha
BPEMEHHBIX [IuarpaMMax JAOCTATOYHO TNOACHHTH HA
NpEMepe THPHCTOPa, HOJKIOUSHHOTO MEXAY (azaMu
A uB (puc. 2).
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Puc. 2. BpemeHHbie guarpammb! HanpskeHwWit
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Hanpsxerwe Uy, (puc. 2a) B mpomecee - Tycka
yMeHbUIaeTCS N0 aMIIMTyne u Hactore. CoOTBETCT-
BEHHO B TIpOLECCe PA3roHa MIEKTPOIBUTATEN S IPOHUC-
XONAT YMEHBIUCHUE HANPSKEHHI OOpaTHOMN - CBA3ZH
Uge. B Touxe A (puc. 26) manpmxernue Ugc -CTago-
BHTCS PABHLIM TOPOTOBOMY HanpskeHmo Unep # HO-
asnAercs ‘HanpskeHue Ugp na Beixome BP (pmc: 2B),
KOTOpOE COXpaHseTcs IpH AalbHEHmeM pasroHe H
npu paGote NPUBOIA B YCTAHOBMBIIEMCH PEKHME.
Hanpsoxerne Ugp, (pHc. 2r) Haet paspelieHye Ha HH-
TerpupoBarye  Hanpsxenus Upe # GopmupyeTcd mu-
noobpasHoe HanpspxkeHue Up, Kak BUIHO W3 puc. 21
rHampsokenne Up, MeHAeTCs B IIpoliecce IycKa KaK no
TeMIy HapacTaHwd, TaK  I10 aMILTUTYZE B KOHIIE y4a-
CTKA  MHTErpupoBaHui. IIpW BanwMuy BalpmKeHUA
Ugp 0ok BY mauwmaeT MHTEIpUpOBaTL HANpAKEHUC
Usemm, 3anansoe GaoxoM B3H (puc. 2e). B 6noxax
®VH npoucxomur cyMMupoBaHne Hanpsxenmit Uy u
Up, ¢ BeIXOROB GlI0Ka HETErpUpoBanns U Gnoxa OITH
COOTBETCTBEHHO 11 KaxaoH ¢hasel B CpaBHEHHE C
3anuparciouM - HanpspkerueM Usan (puc. 2x). Ilpu
npeppimenun  cymmolt - UytUp, ranpaxkenus Usap
Grnoxu O®YU QopMupyroT yHpaBisioLifie HMITyIbChI
Uyp, Ha OTKpBITHE THPHCTOPOB [Is Kakaoi assi
OT/IESIHHO M HE3ABUCHUMO OT Ipyrux (a3 (puc. 23).

Io Mepe yBemiryenus Hampsxenus Uy MUpHHA
UMITYNIbcOB yrpasnieHns Uvyy, yRenauuBaeTcs, ¥ MpH
npespimenuy Uy panpskerns Usap Ha BeIXOZE 610~
xor ©®VH ycranapnuBaeTca MOCTOAHHBIM CHTHAN Ha
OTKpbITHE THpUCTOpOB (pwc. 23). Takimv obpasoM, Tu-
PUCTOpPBI, COSAWHEHHBIE B TPEYTOMBHUK, HOJHOCTHIO
OTKpHITHL. B 3TOM ciydae 3nekTpoaBurarens pafortaet
Ha eCTeCTBEHHOH xapakrepHcTrke ] (prc. 3).

¢ o e e

]
=]

be)
©
°

6)

Puc. 3. MexaHuueckue 4 anexrpoMexaHuyeckue
XapaKkTepUCTUKK 3NEKTPONPUBOAa

Ha prc. 3 npeacrasieHsl MEXaHUIECKHE | JJIEK~
TPOMEXaHUYECKHUE XapPaKTCPHCTHKM ABUTATENS €CTe-
CTBEHHbIE / IIPH OTCYTCTBHH JPOCCENS ¥ HCKYCCTBEH-
Hble 2 IPU BKTIOYEHMH APOCCeNs B POTOPHYIO Lellb.

Mexannueckas ApoccenbHas XapakTepHcTHKa 2 B
paboueii 30He HMeeT KECTKOCTh MEHbIIE, UeM Ha ecTe-
CTBEHHON MexaHHueckol xapaktepuctuke / (puc. 3a).
TloaToMy cKOpoCTh TpHM CTaTHISCKOM MOMEHTE Mt
Ha JIpOCCENTBHOW XapakTepucTHKe Werg Ha 10-15 %
HIKE, YeM CKOPOCTh Werp Ha €CTECTBEHHOH Xapakte-
PUCTHKE.

Ipn mycke snexTpomsuraTesis pasroH Ha Iep-
BOM 3Tafe HAET HO XapaKTepUCTHKe 2 A0 CKOPOCTU
HOPOTOBOH Wiigp. ITO CKOPOCTH YCTaHABIMBACTCA MPU
HacTpoiike perynartopa. [Jo 3Tolf CKOPOCTM THPHCTO-
PBbl PETYJISTOPA 32KPBITH! ¥ He OKA3bIBAIOT BAUAHUA Ha
nyck. Ilpu MpeBpllIEHUH CKOPOCTHIO . 3HAYSHUH Wrop
ycTpoiicTBo BeTynaeT B paboTy.

B ¢yHximn BpeMeHM OH Ha4YMHAET MPHOTKPHI-
BaTh THpHCTOpsl BC 1 panpHedmuil pasroH WIET O
NPOMEXYTOTHON - (IITPHXOBOM) XapaKkTepucTuke 3.
Tipu oxomdanum Imycka tupwcTopsl BC nonHoCTRIO
OTKPBITEL, KOJbLA POTOPA 3aMKHYTHl THPHCTOPaMHU.

CrefyeT OTMETHTH, YTO TOK CTATHHECKHH NpH
3aBEPLICHHUH ITyCKa HA €CTECTBEHHON XapaKkTepHCTHKE
Ice (puc. 36) Menbine, ueM Tok lory Ha ApoccenbHOM
XapaKTEPHUCTUKE NPH OMHOM U TOM XK€ CTATHIECKOM
MmomMenTe Mcr.

310 00ycNOBAEHO TEM, YTO HA ECTECTBEHHOMN
XapaKTepPUCTHKE B YCTAHOBHMBIIEMCSH PEXXWMe 4acToTa
TOKa B POTOPHOMH LelTH-MeHbIe, Y€M Ha JIPOCCEeTbHON
XApaKTepHCTKe, W TOK pOTOpa CTAHOBUTCA Gonee
axTuBHEIM. Ilo3TOMy Ha ecTecTBeHHOH XapakTepu-
CTHKE TOT ke Mcr CO3HaeTCs Tp# MeHblIEM 3HAaU€HUA
ToKa potopa. Takum obpasom, paspaboranuoe ycr-
po¥icTBO He TONbKO ofecreuuBaet paboTy 3meKTpo-
NPHBOIA Ha MAKCHMANBHBIX CKOPOCTAX, HO M 06Jer-
yaeT TeIUIOBOH peXMM paloTel 3NEKTpOABMIraTels H
YMEHBIIAET pacX0l 3IE€KTPOIHEPTHH.

Ha puc. 4 npencraBieHsl 3KCHEpUMEHTAIBHO
cHATLIE Ha YleKkTpomsurarene MTF 111-6V1 (Ug=380
B, Py=3,5 kBT, Ic7=10,8 A, Ey=176 B, ;=15 A,
1=900 06/MuH) OCIMLIOTPAMMEI.

Ha puc. 4a v puc. 46 npecTaBIeHbI AUarpaMmbi
W3MEHEHNI Toka poTopa lp, 4acToThl BpameHus Bana
JNEKTpoIBHTaTeNs W M Toka craropa Ic Bo Bpemenu
[IPY TIYCKE Y OTKIOYeHUHM TIPH MOMeHTe Mcr paBHOM
0,75 ot momeHTa HOoMuHatbHOr0 My. Ha puc. 48 u
pHC. 4T NpecTaBlieHbl AHANOTAYHBIE OCLUIIIOTPAMMBbI
TeX >Ke IPOLECCOB, HO Npu paboTe IyCKOBOTO YCT-
pofictBa. M3 CcOMOCTaBAEHUA COOTBETCTBYIOIIMX OC-
IUIIOTpaMM BHIHO, 4To OpOCKH TOKOB CTaropa
poTopa 3IMeKTponBHrarens mpu pabdoTe ITYyCKOBOTO
YCTpOHCTBA NpaKTHYECKH HE MPEBHIITAIOT OPOCKOB B
OEpBRI MOMEHT MOJauy HaNpAXKEHWs Ha CTarTop
3MEKTPOABUraTeNIA.

JlabopaTopHble W IIPOM3BOJCTBEHHBIE WCHBITA-
Husl ToKasaly paboTocnocoGHOCTE pa3paboTaHHOTO
yCTpolicTBa.

HaHHOe yCTpOUCTBO MOXKET ObITh HCTIONB30BaHO
JUld OCHAIIEHMS MEXaHW3MOB IIOLbEMA, MOCTa, Te-
JeXKH KpaHOB, il MEXaHWU3MOB METaJLIyprUIeCKOTo
H MalMHOCTPOHTENbHBIX IIPOM3BOACTB, Tpebyromux
COXpaHEHUd MaKCHMaNbHBIX CKOPOCTeH 3JeKTporpH-
BOJIA, COOTBETCTBYIOLIMX CKOPOCTAM Ha €CTECTBEHHOH
MEXaHMYECKOH XapaKTePHCTUKE IIEKTPOABUraTeNA.

Ipu MopmepHmsammu ycrapepmero obGopynoea-
HHA YCTPOMCTBO COBMECTHO C IYCKOBBIM IpOCCENeM
MpeAHa3HauYeHo IS 3aMEHB! MKagoB C CONPOTHBIIE-
HESMHU JUIA POTOPHOJ IETH M KOHTAKTOPOB, 00CIyXKu-
BAIOIOHX BX nepexmouenue. IIpu takolf 3amene yge-
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lyckosoe ycmpolicmeo dpoccesibHozo

Bopucoe A.M., pavee I".U., lax H.E.,
aCUHXPOHHO20 3neKmponpueoda

Hecmepoe A.C., lluwkoe A.H.
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Puc. 4. Ocunnnorpammel Toka potopa Ip, ToKa ctaropa Ic u YyacToThl BpauleHus w
npy oTcyTcTBMK (2 U 6) 1 HannymK (B ¥ r} NYCKOBOro yeTpoicTBa

JIHUMBaeTCS HAJEeXKHOCTE paboTsl NpUBOLA U €ro
MEKPEMOHTHBIN CPOK IKCILTyaTalMH.

B nacTosmee BpeMd pa3paboTansoe ycTpolicT-
BO YCTaHOBIEHO HA pa3HYHBIX MEXaHH3Max He-

ckoro ynpasierus OO0 «Tatnedrsbypenuen» u ps-
4e IpYrux.
Jumepamypa
1. Ilyckoguie xapaxmepuchuxyt OpOCCenbHO20 ACUH~

xpoHHo2o anekmponpusood/ A.M. Bopucos, I'H. [lpaues,
HE. JIix, BH Hwunoe/ Becmuux FOVpl'Y. Cepus
«Jnepzemuxay. — 2001. — Buin. 1. ~Ne 4.

CKONBKHX NpeAnpusaTHil, HalpuMep, Ha rpeiidepHom
kpaHe Kopkusckoro yroiasHoro paspesa B Yenabuu-
cko#t o6xactH, Ha OypoRo#l yCTaHOBKE ANBMETHEB-

Bbopucos Agexcanap Muxaiinopny, npodeccop xadenpst «2AeKTPOOPHBOA H aBTOMATH3aLHs NPOMBIL-
neHHBIX yeraHoBoky IOV pI'Y, kana. TexH. Hayk., HOLEHT.

JpayeB T'ennamnii MiBanosHy, JoueHT kadenpsr «DNEKTPONPHBON M ABTOMATH3ALMS IIPOMBIIIICHHBIX
ycranopok» IOYpI'Y, kanz. TexH. Hayk.

JIsix Huxonait Edumonny, noment xadeaps «3neXTpONPUBOA H aBTOMATH3ALNS ITPOMBIILIIEHHBIX yCTa-
HoBo» JOVpI'Y, KaHA. TEXH. HAyK.

HecrepoB Anexcanap Cepreesuy, acninpadT xadenpst « JNEKTPOIPHUBOL U aBTOMATU3AIMS [IPOMbIIIICH-
HEIX yeranosow IOYpI'Y.

Iiumkos Anexcanap Huxonaesuy, aciupant kadenps! «IEKTPONPUBO/] ¥ aBTOMATH3AIMA IPOMBILI-
JIEHHBIX YcTaHoBOKY 0V pI'Y.
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