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CEPBOIIPUBOJ IJIAA YIIPABJIEHUSA CTAHKAMMU C 4UIlY

Koponés C.B.
Hayunsii pykoBoaurens — crapmui npenojgasareins JKykosckas T.E.

TexHuueckuil  mporpecc M KOHKYPEHLHS  INPUBOAAT K  IIOCTOSHHOMY  POCTY
IIPOU3BOIUTENILHOCTH U HOBBIIIEHUIO CTENICHH aBTOMATH3allMd TEXHOJOTMUECKOTO 000pyL0BaHMS.
IIpu sTOM BO3pacTaloT TpeOOBaHMS, MPEIBIBISAEMbIE K PETyIUPYEMBIM 3IIEKTPONPUBOJAM, IO
TakMM I1apaMeTpaM, Kak JHala3oH  pEryJMpOBaHMsl  4acTOThl  BpPAUICHMs, TOYHOCTH
MO3UIIMOHUPOBAHUS U NIEPErpy304Hasi CHOCOOHOCTb.

Jns  obecnieueHust HpeabsBIsAEMbIX TpeOOBaHUI pa3paboTaHbl BBICOKOTEXHOJIOTHYHBIE
YCTPOMCTBA COBPEMEHHOI'O 3JIEKTPOIIPUBO/IAa — CEPBONPHUBOJBL. JTO TaKME€ CUCTEMBI NPUBOAA,
KOTOpblE B IIMPOKOM JMAINla30HE€ PpEryJIUMpOBaHUS CKOPOCTH TIapaHTHUPYIOT BBICOKOTOYHBIE
IIPOLIECCHl JBMKEHMSI M PEAIM3YIOT UX XOpOIIyl0 HOBTOpsieMocTb. CepBONPUBOIBI SBISAIOTCA
Han0oJiee BHICOKOTEXHOJOTMYHON CTYIEHbIO 3IEKTPOIIPUBOIA.

Jlonroe BpeMs B yIpaBJIIEMbIX IPUBO/IaX B OCHOBHOM IPUMEHSUINCH JBUTATEIN IIOCTOSIHHOTO
TOKa. JTO ObUIO CBA3aHO C MPOCTOTON pean3alliy 3aKOHa YIPaBJIEHHs MO HaNpsDKEHUIo skops. B
KAuecTBE YIPABISAIOIIUX YCTPOMCTB HCIOJIb30BAJUCH MArHUTHBIE YCUJIMTEIN, TUPUCTOPHBIE U
TPAH3UCTOPHBIE PETYNIATOPHI, @ B KAUYECTBE CUCTEMbI OOpAaTHON CBS3U IO CKOPOCTH NMPUMEHSINChH
aHaJIOTOBbIE TaXOI'€HEPATOPHI.

TupucTopHBI 3JIEKTPONPUBOJ HpEACTaBIseT CcoOOW ympaBisieMblil IpeoOpa3oBaTellb,
MUTAIOUIUI AIEKTPOABUraTeNlb NOCTOSSHHOrO Toka. CuiioBasi cxema 3JIeKTPOIPHUBOJA COCTOUT M3:
cornacyrouiero Tpaicpopmaropa TV; ynpaBisgeMoro BeIIPAMUTENS, COOPaHHOTO U3 12 TUPUCTOPOB
(VO1... V12), BKIIOYEHHBIX MO MIECTU(A3HONW OJHOMOIYNEPUOIHOW - BCTPEYHO-TIApaIICTbHON
CXeMe€; TOKOOTpaHM4MBaroImux apocceneid L1 n L2 m snexrponsurarens M nOCTOSHHOIO TOKa ¢
HE3aBUCHMBIM BO30ykaeHueMm. Tpexdasueiii Tpanchopmarop TV uMeer nBe CHIIOBBIE OOMOTKH U
SKPAHHPOBAHHYIO OT HUX OOMOTKY Juld HHUTaHus Leneil ympasnenus. IlepBuunas oOMoTka
COEIMHEHA B TPEYTOJIbHUK, BTOPHYHAsI — B MIECTH(A3HYIO 3BE3/y C HYJIEBBIM BBHIBOJIOM.

HenocraTkamMu Takoro NnpuBOAa SIBJISIFOTCSI CJIIOKHOCTb CHUCTEMBI PErYIMPOBaHUS, HAJIWUUE
LIETOYHBIX TOKOCHEMHHUKOB, CHIDKAIOIINX HAJIEKHOCTh JABUTaTENEH, a TAK)KE BHICOKAsi CTOUMOCTb.

IIporpecc B 2JIEKTPOHMKE U MOSBICHUE HOBBIX MIEKTPOTEXHUYECKUX MATEPHUATIOB MU3MEHWIN
CUTyalll0 B O0OJacTH CEpBONPHUBOJHOM TexHUKH. llocienHue OOCTHXKEHHUS IO3BOJISIFOT
KOMIIEHCUPOBATh CJII0)KHOCTh YIIPABJICHUS IPUBOJOM IIEPEMEHHOIO TOKA C MTOMOIIBI0 COBPEMEHHBIX
MUKpPOKOHTPOJUIEPOB U OBICTPOAECUCTBYIOUIMX BBICOKOBOJBTHBIX CHJIOBBIX TPaH3UCTOPOB.
[TocTosiHHBIE MarHWThI, M3TOTOBJIEHHBIE W3 CIUIABOB HEOAMM — jKeie30 — Oop M camapuil —
KoOasbT, Oylarojapsi MX BBICOKOM SHEPrOEMKOCTH, CYIIECTBEHHO YIYULIMIA XapaKTepUCTHUKU
CUHXPOHHBIX JIBUraTeJl€ll C MarHuTaMd Ha pPOTOpE IpU OJHOBPEMEHHOM CHUKEHUH
MaccorabapuTHBIX IMOKa3zareneil. B urore ymydminch AMHaMHUYECKUE XapaKTEPUCTHKHU MPUBOJIA
IIPU CHUKEHUU ero radapuToB. TeHIeHIMs epexo/ia K ACHHXPOHHBIM U CHHXPOHHBIM JBUTaTeNsIM
MIEPEMEHHOT0 TOKa OCOOCHHO 3aMETHA B CEPBOCUCTEMAX, KOTOPbIE TPAJIUIIMOHHO BBITOJIHAJIUCH Ha
0a3e AJIeKTPOIPUBOAOB IOCTOSHHOTO TOKA.

B oOmem crnydae cepBONpPHBOA - MPEACTABISAET COOOM TMOIABMKHYIO CUCTEMY C OOpaTHOM
CBSI3b10, MO3BOJIAIONIEH TOYHO YIPABIATh MNEpEeMElIeHHEM U 3aJaBaTh TPeOyeMblil aaroputm
neuxkenus. [lepemenienue B coctaBe cCepBONPUBOJIA MOXKET 00ecrieynBaTh Jito0asi CUIOBas MalllHa.
B coBpemenHbix craHkax ¢ UIIY nns 3TOro uMcnonb3yroTcsl 3JI€KTPUYECKHE IBUTATENIH, 4acTo
HasbIBaeéMble «cepBojABHraTessiMu». Ha camom nene cucremMa cepBONpPHBOJA BKIIOYAET B ceOs
MIOMHUMO HETOCPEACTBEHHO 3JIEKTPOJBUTATENS el U JaTYUKU OOpaTHOW CBsI3U (HampuMmep, yria
MOBOpPOTA Bajla JABUTaTeNsl), AJIEKTPOHHBIN YIpaBiIsAlOMMi OJ0K, OJOK MHUTAHUSA U P IPYTHX
BCIIOMOTaTEIbHBIX KOMIIOHEHTOB.

bnarogaps Hanuuuio oOpaTHOW CBSA3M CEPBONPUBO «KOPPEKTUPYET caM ceOs»: Ha BXOAbI
3JIEKTPOHHOTO OJI0Ka MOCTynaeT MHGOpMalus OT JaTyhKa IMOBOPOTA, a Ha BBIXOJaX reHepupyercs
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YIPaBIAIOMUN HMITYJIbC, 3aCTaBISIOMIMN AJIEKTPOABHUraTeNb paboTaTh CTPOro B Ipeaesax
TpeOyeMBbIX IapaMeTpoB BpaleHus. Hanuure MukponpoueccopHoro 010ka yrpaBiieHHUs O3BOJISET
HE TOJIBKO 33/1aBaTh U MOJIACPKUBATH HYKHBIN aITOPUTM JBHKCHHS, HO M 00eCTIeunBaTh TIABHBIN
PasroH U TOPMOXKEHHUE JJIEKTPOABUIATENS — YYUTHIBAs IIPU 3TOM MAacCy MOABH)KHBIX JIEMEHTOB H
X WHEPLUIO JUIS CHUKECHUs NMHAMUYECKUX Harpy3ok. [IpmMenurtenbHo k crankam ¢ YUIIY ora
CIIOCOOHOCTh CEpBONPUBOJA SBJSIETCA BAXKHBIM 3JIEMEHTOM Ui 00ECHEeYeHUs] TOYHOCTU U
OBICTPOTHI JTF000I1 00pabOTKH.

CeroHss Mbl MOXEM YBUJAETH IIOBCEMECTHOE HCIOJIb30BAHNUE PA3IMYHOTO aBTOMATUYECKOTO
CTaHOYHOTO 00OpymoBaHMs. YacTo Ha MPOU3BOACTBE MOXKHO BCTPETHUTH (Ppe3epHbIE, TOKapHBIE,
CBEPJIMJIbHBIE U IIPOYME CTAHKH, KOTOPBIE YIPABIAIOTCA C IOMOIIBIO KOMIBIOTEPHON TeXHUKH. U
0c000e MeCTO B X KOHCTPYKIIUHU 3aHUMAET TaKOH 3IEKTPOIPUOOP, KaK CEPBOIPHUBOI.

Pucynok 1 — OOuiuii Bua CepBONPUBOIA.

CepBonpuBOA MPEACTABISAET COOOM INMEKTPOJBUTATENb, K KOTOPOMY MOJACOEIMHEHA CUCTEMA
oOpaTHOi#1 cBsi3H. biarogapst 5ToMy, MOKHO KOHTPOJIUPOBATh ABHUKEHUE Pad0OYEro Bajga B pealbHOM
BpeMeHHu. To ecTh, KOMIBIOTEP B JIFOOOH MOMEHT «3HAeT», Ha KaKOM rpagyc MOBEpHYT poTOp. DTO
MO3BOJISIET CO3/1aTh BBICOKO3(P(PEKTUBHBIE CUCTEMBI IS OOpabOTKM pa3IMYHBIX MaTepUajoB.
CepBonpuBO/ SBISETCS OUYEHb BaXXHOM 4YacThl0 CTaHKa, HO He TiIaBHOH. [laxke wmydta
COEIMHUTENIbHAS OKa3bIBaeT OOJBIIOE BIMSHUE HA KayecTBO oOopyaoBaHus B ueiaoM. [losatomy
MO’KHO CKa3aTh, YTO B CTAHKE BCE KOMIUIEKTYIOILUE BaKHBI.

I'maBHBIE YacTH cepBONPUBOAA - ATO €ro JBHUraTeNb, 3JEMEHTHl YIPABIECHUS M Iepeaya.
Kpome TOro, B HeM ecThb Takxke Oojiee Menkue U mnepudepuitHple ycTpoiicTBa - OIOKHPOBKA,
CUTHAJM3alusl, CHUCTEMa BKJIIOUEHHS/BBIKIIOUEHHUS, 3JIEMEHThl oOpaTHOM cBsi3u. Kak mnpasuio,
CEpBOINPHUBO/IbI MOT'YT paboTaTh TOJIBKO OT BHEIIHMX MOCTOPOHHUX MCTOYHUKOB SHEPrUH, TaK Kak
MOIIIHOCTH MOYTH BCEX BHYTPEHHUX HCTOYHUKOB SHEPTUM HEAOCTATOYHO A 3(PPEKTUBHOTO
(YHKIIMOHMPOBAHUS CEPBONPUBO/AA (CIMIIKOM YK DHEPrOeMKYyl paboTy eMy 3a4acTyio
MPUXOAUTCS BBITIOTHSITD).

CepBonpuBOABI BPALLIATEIBHOIO ABM)KEHUS JENIATCSA HA CHHXPOHHBIE U ACUHXPOHHBIE.

CHHXpPOHHBI CEpBONPUBOJ - MO3BOJSET TOUYHO 3a/1aBaTh Yroj MOBOPOTa (C TOUHOCTHIO 10
YIJIOBBIX MHUHYT), CKOPOCTh BpallleHHs, yCKopeHHe. Pasronsercst ObICTpee acCHMHXPOHHOTO, HO B
pa3bl JA0poXke. ACHHXPOHHBIM CEpBONPHUBOJ - IMO3BOJISIET TOYHO 3a/laBaTh CKOPOCTh, JaXkKe Ha
HU3KUX 000pOTax.
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[To mpuHIUMIY NEHCTBHSI CEPBONPUBO/IBI OBIBAIOT:

<> ‘DIEKTPOMEXaHHUYECKU;

<> -DIEKTPOTHIPOMEXAHUUECKHIA.

VY 31eKTpOMEXaHUYECKOr0 CEPBOIPHUBOJA JABIMKEHHUE (OPMHUPYETCS DIIEKTPOJIBHUraTelIeM U
PEIYKTOPOM. VY 3JIEKTPOTHIPOMEXaHUYECKOTO CEPBONPUBOJA JIBUKEHUE (DOPMHUPYETCS CUCTEMOM
MOPUICHb-IIUIUHAP. Y JaHHBIX CEPBONPUBOAOB OBICTPOICHCTBUE HA MOPSAIOK BBILIE B CPABHEHUU C
ANIEKTPOMEXAHUYECKUMHU.

CepBonpuBozbl paznuyarorcst radbaputamu. CymecTBYIOT Tak Ha3bIBaeMble 'cTaHmapTHBIC"
CEpBONPHUBO/IBI. DTO CEPBOIPHUBOBI, ra0APUTHI U BEC KOTOPHIX B OOIIEM MOJAEIHHOM PSAY UMEIOT
HEKOTpble cpeaHue 3HaudeHus. OHM camble nemieBbie, B mpexaenax 10..20 pomnapos. Ilpu
YMEHBIIEHUN WJIM YBEJIMYEHUU pa3MEpoOB CEPBONPHUBOJA B CTOPOHY OT ''cTaHAApTHOro" IieHa
CEpBOINPHUBOJIa BO3PACTAET MPONOPLUHUOHAIBHO OTKIIOHEHHIO pa3mepoB. Kak u camble ManeHbKHE
(MHKpOCEpBBI), TaK U caMble OOJbIIHNE (CYNMEePMOIIHBIC)CEPBOMPHUBOILI - 3TO CaMbIe JOPOTHE
YCTPOMCTBA, IEHA KOTOPBIX MOXKET JOXOAUTh A0 COTEH JI0JIapOB.

CepBonpuBOAbI pa3InYatOTCsl MATEPHAIIOM ILIECTEPEHOK.

Campble nelieBble CEpBONPUBO/IBI - C HIECTEPHIMH U3 IU1acTMacchl. bosee noporue - ¢ 0gHOM
BBIXOJAHOM IIecTepHed u3 Mmerauia. Camble AOpPOrHE - C METAUIMYECKUMH IIECTEPHSIMH.
CooTBeTCTBEHHO BUAY MaTepuajia U3MEHSETCS Harpy3ouyHas COCOOHOCTH cepBorpuBoja. Camblil
cI1adbIil CepBOMPUBO/I - C TUTACTUKOBBIMH IIECTEPHSIMH, CAMBIA MOUIHBIH - C METAITHYECKUMH.

CepBOIIpUBOABI PA3IUYAKOTCS TUIIOM OAIIUITHUKOB.

Camble nenieBble MOJIEIN HE UMEIOT NOJIUIMITHUKOB BooOuIe. IlnacTmaccoBble mecTepHy Ha
IIJJACTMACCOBBIX BaJIaX KPYTATCS B OTBEPCTUSIX IUIACTMACCOBBIX MUIACTUH, COSAUHSIOIINX ECTEPHU
B €IMHBIA peAyKTOp. DTO caMble HEJIOJIOBEUHbIE CEpPBONPUBO/LL. bojee moporue cepBOnpUBOIbI
UMEIOT METAJJTMYECKYI0, OOBIYHO JIATYHHYIO, BTYJIKY Ha BBIXOJHOM Bally. DTH CEPBOIPHUBOJbI
6onee monroBeuynsl. Eme Oonee moporue MMEIOT HACTOSIIMI MOJIIMIHUK HAa BBIXOJHOM Bajly, Ha
KOTOpBIM MNpUXOIUTCS camas Oojbluas Harpyska. [logmumHuK MOXeT ObITh IIAPUKOBBIM MU
ponukoBbiM. [llapukoBbIA JeHIEBIE, POJIMKOBBIM KOMIIAKTHEE M Jerde. B cambIx H0porux
CepBOMPHUBOJAX HAa BceX (MeTauiMuecKux!) IIeCTepHSX CTOSAT MOJUIUIHUKA. OJTO - camble
JIOJITOBEYHbIE M HAJIE)KHbIE YCTPONCTBA.

CepBOIIpUBOBI Pa3INYaOTCA 110 TUIIOPA3ZMEDY.

OHa MOXET CHUJIbHO BapbUpPOBAThCS IpPU OJMHAKOBBIX pa3Mepax MO BbICOTE U JuiMHE. Uem
MEHbILIE TOJIIMHA, TE€M BBIIIE II€HA, IIOCKOJIBKY B Y3KOM KOpIIyC€ TpYyJHEE pPa3MeCTUTh
LIECTEPEHKU.

CepBoIpuBOAbI BpalIaTENbHOTO IBMKEHHS UCIIOJIb3YIOTCS B!

‘TIPOMBILIUIEHHBIX po0OTax,

X/
X4

L)

X ‘puBoJax crankos YIIY,

X ‘TIONUTPAPUIECKUX CTaHKAX,
X "YIIaKOBOYHBIX CTaHKaX,

X2 -TIpudOpax,

X *aBUaMOJICIINPOBAHNUH,

<> ‘poOOTOTEXHHUKE.

Cel"OI[H}I IMHAPOKO PpaCIpPOCTPAHCHBI CEPBOIPHUBOIbI 6eCH_ICTO‘-IHBIe, KOTOPBIC 4aCTO OBIBAIOT
BBIITIOJIHCHBI B JIBYX BHUJIAX:

<> PMSM — cuHXpOHHBIN BEHTUIBHBIN JI€KTPOABUraTeb, KOTOPHIA UMEET
CHUHYCOMJIAJIbHOE paclpeielieHue MarHUTHOTO TTOJIS B 3a30pe€.
X8 BLDC — GeciieTouHbIi 31€KTPOABUTATENb IOCTOSTHHOTO TOKA, KOTOPBIN 0071a1aeT

TpaneneuaaibHbIM pactpeneneauem MII. Takxke a1t 3TOro BUia CEpBONPUBOIOB XapaKTepHA
npsMOyTosibHAs (popma (pa3HBIX HATIPSIKEHHIHA.
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Pucynok 2 — HoMeHKnaTypa ¥ THITHI CEpBOIPHUBOJIOB

Oba »Tux BHOa SABISAIOTCS Tpex(a3zHbIMH OECKOJUIEKTOPHBIMU 3JIEKTPOMOTOPAMH, POTOP
KOTOPBIX BBIMOJHACTCS M3 PEAKO3EMEIbHBIX MarHUTOB. 3a CUET ATOr0 oOecrneyrBaeTcst OOJbIIas
yJelbHas MOIIHOCTh 3THX ycTpoilcTB. Taxke HabmomaeTcs pacIIMpeHHE JUana3oHa CKOPOCTeil.
beckonekropHas KOHCTPYKIMSI XOpolla TeM, YTO HET HEOOXOIMMOCTH B OOCITYKHBaHUU
KOJIJICKTOpa, KOTOPBIA MOXET IeperpeBaTbCsi M HMCKPUTh. B 4YMCIO TPOYMX NPEHMYILECTB
OECILETOUYHBIX CEPBOIPHUBOIOB BXOMSAT:

X2 B03MOXHOCTH UCTIONB30BaHUS B Cpe/Ie, CKIIOHHOU K B3PBIBY (M3-32 OTCYTCTBUS
UCKPSIIIUX JCTaeH).

X2 Bonpiias cnocoOHOCTH K IEPerpy304HON YCTOMYHUBOCTH

< KII Beimie 90%

X2 JUMTenbHBIN CPOK IKCIUTyaTAIlMH U BBICOKAsI HAJIS)KHOCTh JIAHHOTO JIEKTPOIIproOopa

CepBonpuBOABI MHUPOKO UCHIONB3YIOTCS BO BesikoM UITY cranounom obopynoBanuu. OueHb
4acTO OHHU BBICTYINAIOT B KaUE€CTBE YCTAHOBOUYHBIX YacTel CTaHKa, a He CUJIoBbIX. biarogaps stomy,
cepBonpuBObl cTaBAT Ha 3D ¢dpesepsl, A KOTOPHIX HEOOXOMMa BBICOKAsh TOYHOCTH IO BCEM
TpeM koopauHatam. C mosBaenneM 3] mpuHTEpOB 00JACTh NPUMEHEHHsS  JaHHOTO
3JIEKTPOJIBUTATENs pacliupuia

|

o gy ék *

PI/I‘CyHOK 3 — IIpumep ob6paboTku Ha cranke ¢ UITY, coxeprkaniuii cepBonpHBo/

Jluteparypa:
1) Bocunzon M. A. CoBpemenHnble cucteMbl UITY 1 ux skciutyatanus. Y4eOHHUK 171 Had. TIpod.
obpazoBanust 3x. Academia, 2009 r. ISBN 978-5-7695-6060-6
2) KysnenoB B. Hcnons3oBanne cepBOIIPUBOIOB MPHU aBTOMaTH3au obopynosanus /Kysueros B./

[Dnexrponnsii pecypc] — Pesxum nocryma: http://electricalschool.info/main/drugoe/226-ispolzovanie-servoprivodov-
pri.html - Jlata mocryma: 28.05.2014.

3) CepBoasurarenb ppesepHoro cranka ¢ UITY [DnektponHsIi pecypc] — Pexxum noctyma:
http://infofrezer.ru/articles/opcii-frezernyh-stankov/servodvigatel-frezernogo-stanka-s chpu - Jlara nocryna:
28.05.2014.

4) CeponpuBojsl B UITY crankax [DnekTpoHHBIH pecypc] — Pexum nocryna:
http://elektroas.ru/servoprivody-v-chpu-stankax - lata nocrymna: 28.05.2014.
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