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NPEJUC NIOBUE

DeKTPOMATHHTHBIE H MATHHTHBIE MEXAHH3MEl, B KOTOPHIX MCIOJb3Y-
_JOTCS CHJB MATHHTHOTO IPHTSIKEHHS 3JEMEHTOB, HAXOAAT LIHPOKOE NpH-
MeHeHHe B KauecTBe GECKOHTAKTHBIX BBOJLOB MEXAHHYECKOH SHEPTHH B rep-
METHUHbIC KaMEpBl annaparoB H YCTPONCTB C BBICOKMM JaBJeHHeM HJIH
BaKyyMmom; MyQT, pefyKTOPOB, XOJOBMIX BHHTOB, LIIHLEBBIX COCIHHEHHH,
pemnepHbIX YCTPOHCTB H T. 1. OHH BHINOJHSIOTES B IIHPOKOM JHAIa3oHe
nepefaBaeMHIX MOIMHOCTEH M YacTOT BpAMEHHS.

Oxnako HecMOTpsl Ha DAl HMEIOIHXCS NYOJHKALHHA KOMILJIEKC BOIpo-
COB, CBfI3aHHBIX C Pa3paGoTKOH 3JeKTPOMAar HHTHLIX MEXaHH3MOB, OCBe-
meH HeloctatoyHo. IlepBOH IIONBITKOH CHCTEMATH3HPOEBATH 3TH BOIPOCH
siBUJIach KHHTa «MexaHH3Mbl ¢ MarHHTHOH cBf3kio» JI. B. an36ypra u np.,
HO OHA HOCHJIA TeopeTHuecKHil xapakTep. OTCYTCTEBHE CIIPABOYHO-METOAMYE-
CKHX NOCOGHH, 0CBOGOMXKIAIHX NPOEKTHPOBLIHKA OT TPYLOEMKHX IIOHCKOB
MaTepHaJoOB 10 pacuery H KOHCTPYHDOBAHHIO 3JE€KTPOMArHHTHBIX H Mar-
HHMTHBIX MeXaHH3MOB, 0OYCJIOBJHBAET HeOGXOAHMOCTh H3IaHUS HACTOSILIETO
CHPaBOYHHKA.

B crpaBouHuKe NPHBELEHH PEKOMEHIALMH 110 BHIGOPY KOHCTPYKTHB-
HLIX CXeM, MeTOJbl 3JIeKTPOMATHHTHBIX, MEXaHHYECKMX M TEIUIOBHIX pacye-
TOB, CIIpaBOYHbIE ZiaHHbIE II0 MATHUTOMSITKHM H MAarHHTOTBEpJAbLIM MaTepHa-
J1aM, KOHCTPYKIHOHHBIM M M30JSIIMOHHEIM MaTepHalaM, 0OMOTOYHBIM IIpo-
BOJiaM, MOAIIKIIHHKAM, CMa3KaM H T. ZI., a Takke ['OCTEl, KoTophle cilefyer
YUYNTHIBATH MPOEKTHPOBLUHKY. CIPAaBOYHHK OTpaXKaeT OTEYECTBEHHBIH OMNbIT
Pa3paGoTRM MarHHTHHIX M 3JEKTPOMarHHTHEIX MEXaHH3MOB PasHOOGPa3sHOTO
HAa3HAYEeHHS H Pa3JHYHBIX IIapaMeTpoB.

OGbeM cripaBoyHKUKA HE TO3BOJIHJ H3JI0KHTh Psiji CieliH(HYECKH X BOTIPO-
COB, KaCaoLUXcs yyeTa AHHAMHKH NPHBOJOB C MATHUTHEIMH MEXaHH3MaMH,
4 Tag¥e MeTOJOB KOHCTpYHpOBaHHs. B crpaBoyHHKe npHBejieHb OCHOBHble
MartepHasirl, HMewoluHe HanboJiee BaxKHoe SHayeHHe A pas3paGOTYHKOB.

3aMeyaHHs W OT3LIBLI IPOCHM HATpPaBJSTh 10 agpecy: 191065, Jlenun-
rpaz, ya. Ji3epmxunckoro, 10, usmareabctBo «Maummuoctpoenues,



BBELEHHE

CHHXPOHHBIE MATHHTHblE H 3JEKTPOMATHHTHBIE MEXaHH3Mbl HAXOMST
Bce CoJlee IIHPOKOE NPHMEHEHME B CELHAJbHBIX NPUGOPax M 3JeRTPOIpPH-
Bogiax. JIisi BceX HHX XapaKTepHa Ilepefiaya SHEPTHH He Uepe3 MeXaHHyecKHe
KOHTAKTH JieTaneil MEXaHH3MOB, a4 MOCPEICTBOM CHMJI B3aHMOJEHCTBHSI, BO3-
HMKAIOWHX [PH IPOXOXJEHHH Yepe3 3JeMeHTH MeXaHH3Ma MATHHTHOTO
noroka. OTCYTCTBHE MEXAHHUECKHX KOHTAKTOB CO37@6T BO3MOXKHOCTL pa-
GoTel MeXaHH3MOB B Bakyyme, IIPH BBICOKHX M HH3KHX TeMIlepaTypax, pa-
JHMalHM; a TakXe OfeCneyHBaeT BRLICOKHH K. Il. ., OTCYTCTBHE H3HOCOE,
YMEHBIIEHHblE LIIYMBL

CHHXPOHHBIE MarHHTHBIE M 3JE€KTPOMATHHTHbIE MEXAHH3Mbl MCIOJB3Y-
IOTCSI B KayecTBe JEMI(EPOB, AHHAMOMETPOB, PEAYKTOPOB, My(dT BpALEHHS,
MEeXaHH3MOB IOCTYNaTeJbHOTO JBHXKenusi. [lpakThueckH moutH JoGok
MeXaHH3M C MeXaHHYeCKHM B3aHMOJEHCTBHEM 3JIEMEHTOB MOXKHO BBINIOJIHHTD
GeCKOHTAKTHBIM C MarHHTHBIM B3aMMOEHCTBUEM 3JICMEHTOB.

[lepepaya MexanHueCcKo# 3HepriUH MarHUTHBIM IIOJEM M HA/THYHe 3a30pa
MEXJy 3JIEMEHTaMH CJIe/1ali BO3MOXKHLIM Nepelauy SHEPTHH B TepMeTHYHble
o0peMHl 6e3 KOHTAKTHHIX YILIOTHEHHH Yepe3 TOHKOCTEHHBIE NePeropojKH —
skpanbl. IIpH HajiHyHH BHYTPM annapara arpecCHBHON HIH PapHOAKTHBHOM
CpefHl, TpocayHBahHe KOTOPOH HEJONYCTHMO, HJIH TAYOGOKOro BaKyyMa
NPHMEHEHHE NOJOGHbIX 9KPAHHPOBAHHLIX MEXAHH3MOB SIBJISIETCS HJIEAJbHBIM
pelleHreM, ofeCeUHBAKOIHM HANEXKHYIDO W 0e30IacHY 3KCIYaTalHio.
B sT0M KauecTBe 5KPaHMPOBAHHblE MEXAHH3MEl LIHPOKO HCTIOJB3YIOTCA JJist
NIPUBOJA FEPMETHYHBIX anIapatoB (PeakTopoB, HaCOCOB, MELIAJIOK M T. IL.),
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. NPHUHLUUN AENCTBUSA,
HKOHCTPYHKTHUBHLIE CXEMblI MEXAHHU3MOB
C MArHUTHOM CBA3bLIO
U PEHOMEHJAALMU NO UX MPUMEHEHUIO

11 = ¥
NMPHUHLAI ,U,EFICTBHH

CHHXPOHHbIX MATHHUTHbLIX MEXAHH3MOB

Bce CHHXPOHHLIE MaTHHTHBIE MeXanu3mel (CMM) cocTosIT H3 NOABHKHBIX
BeJIOMOH H BenylleH yacteH, SIBASIIONMXCS JEMEHTAMH MATHHTHOH CHCTEMBI.
Beziomasi H Bepyllast 4acTH pasfiesieHbl 3a3opoM. B paGouem 3a3ope marhu-
TONPOBOJE! Beflyliell ¥ BeJOMOH yacTell BLINOJHEHH C 3y6liaMH (Y PeaKTHB-
HBIX CHCTEM) HJIH NoJjiocamu (Y akTHBHBIX cHcteM). IIpH 3toM 3yGunl HAH
MOJIEOCE]  TTePIeHANKYASIPHl HAaNpaBJIeHHIO Tepemelelinsi. B MarmwrHoO-
THCTEPC3HCHEIX CHCTeMaX B OXHOH M3 uacTell pacnosaraercsi HHEYKTOp C 1o=
JIOCAMH, CO3JIAION(HI MATHUTHBIA NOTOK, B NPYTo¥ — IHCTEPE3UCHBIH CJol
(crisioUIHOM H/IH IIHXTOBAHHEIR), B KOTOPOM HABOAsTCH NoJockl. IIpH Xo-
JIOCTOM XOJIe¢ MEXaHH3Ma OTHOCHTEJbHOE CMeUIeHHe Benyumied W BenoMol
yacteHl OTCYTCTBYeT; CYLIECTBYIOT JIHIIb CHJB HX B3aHMHOIO IPHTSDKEHHS,
JelCTBYIOIHE pajHalbHO.

Ilpy nosiBsleMHH IBHXYUWHX CHJl H HAJWUHH CWJI HATPY3KH BO3HHKaeT
paccoryiacoBanHe ocell 3yOIIOB HJH MOJIOCOB Benyluell W BeHOMOH yacreif
MeXaHH3Ma, H3MeHeHHe MarHHTHOH NPOBOLMMOCTH 3a30pa H Ilepepaclpejele-
HHe MarHHTHOTO NOTOKA B HeM. B pe3yJabrare a10ro BO3HHKaeT KacareJbHast
CHJIAa, CTPeMSIIAasiCs BEPHYTh CHCTEMY B HCXOJHOE IIOJIOXKEHHe, YMEHbIIHTD
yroa paccorsacopaunsi [11]. Ilpu Bpamenuu ofgHo#l H3 uactell MEXaHH3Ma
CHHXPOHHO BpPAai(aercsi U jApyras.

Ecsn Benywylo uacth MexanHsMa 3aKJIOYHTb B TepMETHYHYIO He-
MarHHTHYIO OGOJIOUKy-3KPaH, OTAEISIOLLYI0 BELYIIYI0 4acTh OT BEJOMOK
H pacClOJOXCHHYID € 3330pOM OTHOCHTEJBHO NOJABIKHBIX yYactel, To
nporiecc nepefiayd MexaHHyecKoil SHEPrHH € BeAywleil wacTH Ha Beao-
MyI0 IIPOHCXOJHT TaK e, KaK IpH OTCYTCTBHH SKpaHa.

[Ipn Hanmyun B Mex3y6iioBOM NpOCTPAHCTBE repMeTHYHO! 0C0JOUKH
(3kpaHa) B HeM HABOJATCS TOKH, BHISHIBAIOLIHE NOTEPH M 3aBHCSILHE OT CO-
TIPOTHBJIEHHSI MATEPHAIA 3KPAHa H YAaCTOTH HABELEHHbIX TOKOB. Taknm obpa-
30M, BGJHUHHA NepefaBaeMEIX CHJl B MATHHTHEIX MEXaHH3MaX 34BHCHT OT
KOHQHTYpANHH 3YGLOBLIX 30H HJH IOJIOCOB, OT PA3HOCTH MArHHTHLIX IO-
TEHIHAJOB MEXJYy HHMH, OT IlapaMerpoB MaTepHana 3KpaHa M CKOPOCTH
ABHXEHHSI 3yOLOB MJM IOJIFOCOB OTHOCHTEJIBHO HETO.

B rHCTepe3HCHBIX MydTax MOMEHT CO3JAeTCSl 3a CYeT 3ala3fibIBaHHsL HH-
IYRKUHE B THCTEPE3UCHOM MaTepuase M0 OTHOIICHHIO K HaMarHHYHBaroel
CHJle (H. c.), co3ZiaBaeMoli MHAYKTOPOM, IIPH HAJHYHM IOTepPb Ha IepeMmar-
HHYMBaHHE B THCTepe3ucHoM cjoe. Kpome Toro, npH nycKax BCJeICTBHE
Pasanyug ckopocrefi BpameHus BeAymleH u BefloMoll yactell BOSHHKaeT
ACHHXPOHHLIH MOMEHT 34 CueT BHXPEBHIX TOKOB B THCTEPESHCHOM CJ0e.
Benencreue s1oii ocofennoctn MaruuTHO-IMCTepesnchble Myl 06aazatoT
€CTEeCTBEHHBIM IYCKQBHIM MOMEHTOM.



1.2
HOHCTPYHTHUBHbLIE CXEMbl CMM
U PEKOMEHALWKN MO UX BLIBOPY

Bce CMM kJacCHQUIMPYIOT N0 CJCAYIOIEMY PSLY NPH3HAKOB, OIpe-
JeNSIOWMX HX KOHCTPYKTHBHBIE OCOGEHHOCTH M CBOHCTBA:

1) no mHasnaueHMrO: MyQTH BPALIEHHS; MEXAHM3Mbl MOCTYIATeNbHOIO

nepeMeleHNs; PeAYKTOPHbBIE MEXaHM3MbI; fieMIbeprble yCTpOHCTBa; npe-
JOXpAHNTENBHEE MY(QThl; LHHAMOMETPHUECKHE MY(QTH; repMeTHuHble CH-
CTeMbl JJisl IIPHBOJA Pa3HOOGPAsHEIX YCTPofiCTB (B TOM yncae MyQTh Bpare-
HHSI, DEAYKTOpHI, MYQTHl NOCTYNATEAbHOIO NePeMELUeHHsT); IPH HCIOAb30-
BaHuK 06OJIOYKM H3 TOKOTPOBOJSILErO MeTajna, pasjesnsiouell Benyuywo
u Befiomywo uacth CMM, repMerHuecKHe CHCTeMb! TIOJTYYHIIH Ha3BaHHe 3Kpa-
mHpoBansbix CMM;
. 9) 110 NIPHAIHANY CO3AHHS MOMEHTA: aKTHBHbIE, C MaTlIHTOM HJIH OOMOT-
KamH Bo36yxenHsa B 0GOHX B3aHMOJEHCTBYIOIHX SJeMEeHTaX, NepelalomHe
MOMEHT B Pe3y/IbTaTe B3aHMOJIEHCTBHSI MATHHTOB WH NOJIOCOB; PEAKTHBHEIE,
¢ MATHWTOM B OJHOM H3 B3aHMOAEHCTBYIOIUMX SJEMEHTOB, NePeslailie Mo-
'MEHT 3a CYET PA3HMIIEl NPOBOAHMOCTEH IPH COTJIACOBAHHOM M Paccoraco-
BAHHOM IOJIOXKEHHH 3YOLOB; THCTEpe3HCHbie, C MarHMTOM HJIH OOMOTKOH
'BO3GYIKJIEHHs B OZHOM H3 B3AHMOJEACTBYIOIHX 5/IEMEHTOB H [HCTEPESHCHBIM
c/0eM B JpPYTOM;

3) 10 pony BO3OYXJUEHHS (MCTOMHHKY MATHHTHOTO IOTOKE): MarHHT-
Hble [Ha JHTHIX MATHHTAX HJIM C MaTHHTaMH H3 QeppHTa GapHs HJIH PejKo-
semeabubiMi (P3M)]; szexTpomaruuTHble, ¢ OOMOTKOH BO3GYXIEHHS IIO-
CTOSLHHOTO TOKa;

4) no crocofy pPacloJIOKEHHS KaTYIIKH BO36YXKIEHHSA WJH MarHHTOB:
C BPANAOIUIAMHCS WIH JBHXKYIIHMHCS MalHHTAMH WIH KaTyIUKoH BO36YX-
JEHHS; C HENOJBHAKHEIMH MATHUTAMH WM KaTYUIKOH Bo3GY¥KIeHHS;

5) IO HCIOJHCHHIO HCTOYHHKA MATHHTHOTO TOTOKA: 110 BHAY MarHuta:
¢ MATHHTOM B BH/E 3BE3JIOUKH H C IOJOCOBHIMH MAarHHTaMH JJIsI CHCTEM
C BpAN(AOIIHMACS MarHMTaMH; C MATHHTOM B BHZE BTYJIKH C OCEBOH Hamar-
HHYEHHOCTBIO;

0 BHAYy OGMOTKH BO3CYMEHHS: MHOTOKATYLUEUHbIE, C IOABHKHOH
OGMOTKOR!; C YHHIIOISPHOH OOMOTKOH, OCh KOTOPOH COBM2J2eT C OCLIO TIOJ-
BH)KHOTO 3JIeMEHTA;

6) no Brxy pabouyeil MOBEPXHOCTH B3aMMOJIEHCTBYIOUHX SJIEMEHTOB:
MHAMBIpHYECKNe (MY(QTH BpAIICHHS, PEAYKTOPHl, MEXaHH3Mbl NOCTYMa-
TeJBHOTO TlepeMelleHHs); TOPIOBbie (Mydrhl BPAILEHHS); uepBsYHbIE (pe-
JAYKTOPHI); IJIOCKHE (MEXAHH3MBI [OCTYIATeJBHOTO NePeMeleHHs);

7) 1o uMcay paGOYHX 3a30pOB: OZHO3330PHBIE, C OLHOKPATHBIM HCHO/b-
30BanHeM MATHHTHOTO MOTOKA; MHOT03a30pHbBIE, C MHOTOKPATHBIM HCIOJb-
30BaHHEM MarHWUTHOTO TOTOKE;

) 8) N0 BHLY MATHHTHOTO IOTOKA B pafoyeM 3a30pe: OHOHMEHHO-TIOMIOC-
HEle, € MOCTOSTHHOM 10151 PHOCTBIO MATHHTHOTO NOTOKA B 3430Pe; NePeMeHHo-
IOJIOCHBle, € YepeAyHIIeHcs MOJISPHOCTBIO MATHHTHOTO TOTOKA B 3a30pe.

Kpome toro, OTJe/bHbE BHIBI CMM pa3MuHOIO HA3HAYEHHSI MOTYT
AMETb MCIOJHEHHS, CBOHCTBEHHbIE JIHIIb STHM BHAaM. Tak, My¢rsl nocty-
JaTeJIbHOTO [epeMelEH S MOTYT ObITh BHINOJIHEHB! B MOZHMHKALNAX BHHT—
Tafixa ! u ¢ mocTynarte bHEIM JBHKeHHEM Roaymy(r. Ipenoxpanutenbunie
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u jemndepHbIe _!wy(b'rbl HA MAarHUTax HCIOJIHSIIOTCS C MarHHTHOH Ienbio,
ofecreunBaroliell HSMEHeHHe HHAYKIHH B 3a30pe, a CJeOBaTelbHO, H Be-
JMUMHE NepefiaBaeMoro MomeHTa. PeflyKTOpHLIE MEXaHH3MbI MOTYT ObITh
BHINOJHEHH B CIAeAylomuX Mopuuranuax: 1) HuaMHADHYECKHe, yepBAY-
Hple, TJIaHeTapHble (C KHHeMaTHyecKoH cxeMoH MexaHHYeCKHX penyK-
TOPOB); 2) € KaTalHmCs pOTOpOM; 3) 1IaroBble.

O6aCTH HCNOJb30BAHKUA M Ha3Hayenust CMM onpezesisirorcss ux cBoi-
crBami: OTCYTCTBHEM MEXaHMYECKMX KQHTAKTOB, YNPYTOCTBIO M BO3MOXK-
HOCTBIO JIETKO H3MEHSITh 2KEeCTKOCThb nepexddu. B cBs3u ¢ 3TuM OHH MOTyT
6brTb IPUMEHEHb! B Tlepefauax JJ1si yMeHbIIEHHsl YPOBHsI LIYMOB M BHOpa-
auit. B page cnyyaeB MyQTh BpallleHHs MOTYT ORITh MCHOJL3OBAHE! Kak
nevndepst KoseGaHui, CIIaXMBAIOLMe IyJbCAMH CKOPOCTH NPHBOAA.
B03MOXKHOCTh 3JIEKTPOMaTHHTHOTO, YripaBjeHHs CBoHCTBaMH My(T: 4acToT-
HBIMH XapaKTePHCTHKAaMH, JKECTKOCTBIO — IO3BOJSIET CO3JaTh HPHBOJ, CO
crneH(pHUeCKUMH CBOfiCTBaMH.

CHuXPOHHbIE MarHUTHEIE MEXaHH3MBI C 3/€KTPOMATHHTHBIM BO30y¥Kye-
HueM NPUMEHSIIOTCH TaKKe JJIS COEJJHHEHHS H PacLel/IeHHs BajJOB BO BpeMsi
paGoTsl MexaHH3Ma. Bo3MOXHO TaKike HCIIOJIb30BAaHHE CHCTeM IPH pabote
npHBOZOB Ha yrop. B 3toM ciyyae marHHTHBIE MexaHM3M B KOHIE XOJa
BOCIIPHHHMMAET BBIGEI MeXanu3Ma JI0 OCTaHOBA. TaK KaK IPH IPeBHILIEHHH
MOMEHTOM HAarpPysSKH pPacyeTHOTO0 MaKCHMajbhoro Momenta y CMM pacie-
TUISIIOTCS. BeAYINas U BeloMasi YaCTH (IPOHCXOJHT CPHIB), OHH MOTYT HCIIOJIB-
30BaTbCsl B KayecTBe ITPeJOXPAHMTE/LHBIX 3BeHbEB B KHHEMATHUCCKHX Lie-
NsiX MammH H NpuGopos.

Bce CMM MoOryT GHITH BBHINOJHEHL C pasjedistonefl repmerHytoll o6o-
Jouxoli. HauGosbllee pacnpocTpaHehMe NOJYYHJIH TePMETHYHBIE (IKpa-
HHpOBaHHble) MydTHl BpameHHs. OHH HCIOJBSYIOTCS B CAELYIOUMX IPH-
BOJIAX: AaCHIIXPOHHMI (B3PHBOGE30NAacHLIN) 3JEKTPOIBHIATE b — PeNyK-
TOp — 3KpPaHHpPOBaHHAass My(Ta — HCNOJHHTEJbHBI MEXaHH3M; aCHHXPOH-
HbiH (B3popBoGe3onacHEI) seKTpOABHIaTelb — 3KPaHHpOBaHHas Mydra —
HCIOJIHMTEJbHbIN MEeXaHHUSM; PeryJHpyeMBll JABHrarteJb MOCTOSIHHOTO TOKA
(HOPMAMTBHOTO HCIOJHEHWS MJIH  KaicyJHPOBaHHBIN)—3KpaHHPOBAaHHAS
MyQTa—MCIONHUTENbHBI MeXaHu3M; py4HOH IPHBOZ —9KPaHMPOBAHHAS
My({Ta—HCIONHUTENbHBI MeXaHW3M; ACHHXPOHHBIN JBUratelib (JBHUraTesb
TIOCTOSIHHOTO  TOKA)—MYJIbTHINIHKATOP—3KPaHUPOBaHHas My¢ra—Hcnos-
HHTe/IbHEIH MeXaHH3M] MeXaHHYeCKHH JasHraresb (TypOHHA, THAPOMOTOP
H T. I.)—3KpaHHPOBaHHAA MYy(Ta—HCHOJHHTEIbHbI MEXaHH3M.

B cooTBeTCTBHM C npHBEJEHHOH Bbille KJIAacCHQHKarmeH CYIecTByeT
SHAYHTeJBHOE YHCJO KOHCTPYKTHBHBIX cxeM CMM. B taba. 1.1 noxasanst
HEKOTOPLle CXeMbl MEXAHMSMOB B OCHOBHOM 5KpaHHPOBAHHOTO HCIOJIHEHHS,
OJIHAKO 3TH e MeXaHHSMB MOTYT OBITh BbINOJIHEHH W 6e3 sKpaHa. BriGop
TOH HJIM MHOH KOHCTPYKTHBHO!N CXeMBl OTpENEJsiETCsl HasHAYeHHeM MeXa-
HH3Ma M ero xapakTepUCTHKAMH B KaXXIOM KOHKDETHOM CJIyyae.

B CMM npuMensilorcs MarvHTH passuutiofl gondurypauun. Mydra
C MarHHTOM B BHJie 3BeSJIOYKM (cxeMa 5) COCTOHT H3 HEMAarHUTHHIX KOPIYCOB
nonymyr, cofiep:Kamux ABa JMTHIX MHOFONOJIOCHBIX MaruHHTa. [losrocel
MarHuTa yepeAyoTcs, H My(ra SBJSETCs epeMeHHO-TIoMoCcHo . Benencreue
TPYIHOCTH HAMarHWYMBaHHSI B cGOpe C OCTaJbHBIM MarHHTONPOBOJOM Mar-
HHT ucnosbayercs He nosHocTbio. Mupykuns B 3asope ve npesbitaer 0,3—
0,6 T (B saBucuMocTH OT MaTepHana marsuTa). Mydra ¢ MarHHTOM B BHJE
SBe3JOYKHN ABJASETCS AKTHBHOW. TH MYyQTH MOTYT GBITh PACCYHTAHBI HA
MOMeHTH mopsiika 0,5— 2,0 H-m u uactory Bpamenns zio 10 000 o6/MuH.



TabGauna 1.1. Koucrpyktusnme cxempt CMM

an"; KoucrpyKrupHas ¢xema XapakTepucTuKa
MydTH BpameHHus
1 MaruHTHas, WHIHHIpHYecKas,
K i peaxkTuBHasl,  OJHOHMEHHO-TIO-
2 A JilocHas, ¢ JBYKpaTHbIM HCIOJb-
It N 30BAHHEM MarHUTHOrO MOTOKa, €
1 N-S Al MarHuTOM B BHJie BTYJIKH BO BHY-
TpeHnel noaymydre: I — 3Kpan;
m 2 — nosocuasi cucrema; 8 —
MaruuT; 4 — HapyxHas MNoJy-
HEERN - | g
To ke, HO ¢ MATHHTOM B HAPYXK-
51 5] HOH nojymydre: I — akpan; 2 —
2 } 2 HOJIOCHASL CHCTeMa; 3 — MATHHT,
[ 4 — HemarmuTHLI Kopmyc; 5 —
] . BHYTpeHHAS NOJymydra
MarnuTHas, nuAHHApHYecKas,
peaxkTUBHAS, OXHOHMEHHO-MOJIC-
2 Hasl, ¢ ABYKpaTHLIM HCIIOJB30Ba-
ST HHEM MAarHHTHOrO IOTOKA, C He-
T 'l 3 NOZIBHIKHBIM MAarHHTOM B BHIE
PR & |12 BTYJIKH BHYTPH BHYTpCHHEH IO-
[ 17y aAyMydre: | — sKpan; 2 — noJy-
3 1 fm} My$pTa M3 MarHHTONPOBOZSAIIETO
] MatepHana; &8 — CBapHast noJay-
N RE g:y«ﬁ Mydra, COCTORImMAs H3 MarHHTO-
rezN 17 IPOBOASIHX 3YOLOBLIX SJeMeH-
‘ TOB H HEMAarHHTHOTO KOJbLA Me-
XKIY HHMH; 4 -— MarsHTOIpOEO-
JifHe KOJbnd; § — MarsuT; 6 —
HEMarHHTHLIH KOpnyc
43 %4 )
e
24 f==H
2 : - To xe, HOCc MarHUTOM CHapyXH
= HApYKHOH NOJYMydTH
1 Y Bt
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“Maruntaas, HHAMHApHYECKas,

aKTHBHAS, TNEepeMEHHO-IT0JCHAA

¢ MarHHTaMH B BHJE€ 3BE3LOYKH:
1 U 8 — MAarHHTH «3Be3JIOYKay;
2 — sKpan; 4 — HeMarHHTHHIH
Kopnyc

MarunTHas, NHJHBIpHYECKas,
aKTHBHAS!, IepeMeHHO-NIOJIIOCHA ST,
¢ MarHuTamH H3 ¢eppuTa GapHs
Han P3M: I — sgkpan; 2 — mar-
HHT; 8 — MarHHTHO-MSI'KUH KOp-
Iyc HapyKHOH noJiyMydThl; 4 —
MarHHTHO-MSITKHWH KOpIlyC BHY-
TpeHHeH NOJLyMy(Thl

MarsutHas, TopuoBasi, peak-
THBHAsi OJHOHMEHHO-IOJIOCHAS,
€ BpamamonHMca MarHuToM B BHIIE
BTYJKH: | — 3KpaH; 2 — MarkH-
TONpPOBOJ; 3 — MaruuT; 4 — Be-
JpoMasi nosymydgra

MarunuTHast, TOploBasi, aKTHB-
Hast, TlepeMeHHO-TIoJIIoCHas, ¢
MarHMTaMH u3 gepprTa 6apust HAH
P3M: [ — 3Kpah; 2 — MAarHHr;
8 — MarHHTHO-MAITKHE KOpnyca
nonymydr; 4 — HeMarhHTHoe
KOJILLIO




TNpoposmxenne Taba. 1.1

n.m.

KOHCTPYKTHBHAsI CXEMa

Xapakrepucruka
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DnexTpOMarHHTHas, IUIHHIPH-
YyecKasi, OfHOHMEHHO-TIOJNIOCHAS,
¢ JBYKPaTHHIM HCIIO/IbL30BAHHEM
MarHHTHOTO NOTOKa, ¢ OGMOTKOH
B030yKIEHHS] B HAPYKHOM NoAY-
My¢re: I — skpaH; 2 H § — na-
py3kHasi H BHYTpeHHSS NoAyMyd-
TH; 4 — O6GMOTKa BO30YKJICHHS;
5 — KOHTaKTHBIE KOJbIA

DieKTpOMArHHTHASI,  LHAWE-
JIpHYecKasi, OJHOHMEHHO-IIOJIOC-
Hasl, ¢ ABYKpaTHLIM HCIOJB30BA-
HHeM MarHHTHOTO INOTOKd, C He-
NOABHXHOH 06MOTKOU BO3CYkIe-
HHSI CHApYXH HapyKHOH nonay-
mydTe: 1 — 3Kpan; 2— BHYTpeH-
HfISl noJyMydTa; 8 — Hapy:Has
noJjiymydia, cocrosmas Hz 3y6-
UOBbIX 3J1EMEHTOB H HEMArHHTHO-
ro KOJbIia MEXAY HAMH; 4 — Mar-
HHTONPOBOJZ, OOMOTKH B030ykKIe-
HUS; § — 06MOTKa BO30YKIEHHS

To xe, ¢ 06MOTKO# BO36YKIE-
HHSI BHYTpH BHYTpeHHeH IOJy-
MydTh: I — 3KpaH; 2 — Hapyx-
Hasi nonyMy¢Ta; 8 — BHYTpPEHHSIA
nonymygra; 4-—MarHHTOIPOBOX
o6MOTKM BO30yKIeHHsT; § — 00-
MOTKa BO3CYyXJAEHHS

DnexTpOMarHHTHas, UHIHHAPH-
yecKasi OZHOHMEHHO-TIOJIIOCHAS,
peakTHBHasi, C OLHOKPATHBIM HC-
NIO/Ib30BaIIHEM MATlHTHOTO MOTO-
Ka, C HEeNnoABHKHOH 0GMOTKOH
BO30YKJIEHHS], PACIIOJIOXKEHHOH C
Topua noaymygr: I — sxkpan; 2
H § — BHYTpEHHSISI H HapyXKHasi
nonymydre; 8 — ofMoTKa BO3-
Oy aenns; 4 — MarHHTONpPOBOJ,




Ilpoponxenue Ttaba. 1.1

Ne?
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KOHCTPYKTHBHasl cXeMma

XapaKTepHCTHKa
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14

15
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Tucrepesycras, NHAHHIpHYe-
CKasl, IBYXNOJIIOCHAS, C BHEIIHUM

T mfaykropomM: I — MarmuT; 2 —

KopIyc; 8 — NOJIOCHOH HaKOHey-
HHK; 4 — THCTepe3NCcHble CJIOH;
5 — xopnyc BeloMolf mosyMyd-
TH; 6 — 5KpaK

T'ucrepesuchas, nHIMHOpHUe-
CKasl, ¢ paJliaJbHBIMA MarHUTAMH
BO BEeinHeH noaymydre: I — mar-
HHT; 2 — Kopnyc Beflymei moay-
mydTH; 8 — 3KpaH; 4 — rucTe-
pe3sHCcHble CJIOH; 5 — KOpIyC Be-
JIOMOH nOJyMy(dTH

I'ncrepesucHas, LMIHHApHYe-
CKasi, ¢ MArEHTOM B BHJIE 3Be3JI0U-
KM BO BHyTpenmell mnojymyQre:
1 — MareuT «3Be3[OuKay; 2 —
3KpaH; & — rMCTepe3HCHEIE CJIOH;
4 — xopIyc BeIoMO# TONyMydTE

Tucrepesucras, nMIANEApHYE-
CKasl, C TOHKOCTeHHBIM THcTepe-
3HCHBIM poTOpoM: I — IHcTepe-
3HUCHHIH poTOp; 2 — 3y6LOBLIE
3JIeMeHTHl, CABHHYTHIE Ha MOJIO-
BHNYy 3y0uoBoro JejieHus;; 3 —
MareuT; 4 — MarsMTONPHBOA,

MexandasMu
NOCTYynNaTeJNbHOTO nNepeMemesusa

MarusuTeB, nepeMeBHO-TIO-
JIIOCHHIH, NJIOCKMH, AKTHBEHIH, Ha
MaruuTax u3 beppura 6apus uan
P3M, c nocrynaTtesbEHIM JBHIKE-
HHeM BelylleH ¥ BeJIOMOH yacTei:
1 1 3_Befymas ¥ BeIOMast 4acCTH;
2 — sxpaH; 4 — Mar"uTe; 5 —
MarHUTONpPOBOASIME IJIACTHHEL




Ipoponxenne Tabn. 1.1

n.nm.

KOHCTPYKTHRHAST CXeMa

XapakTepucTHKa
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MarsuTeEl, OIHOMMEHHO-TIO-
JIOCHBIH, IJIOCKHH, peakTHBHBIH,
¢ JHMTHIM MAarsEMTOM, C NOCTyIIa-
TeJIbHBIM JBHXEHHEM BelymlieH K
BefioMol wacTelt: [ — Befylias
yacTh; 2 — 3Kpag; § — 3y6nosas
30Ha; 4 — MarsuT, 5 — HeMar-
HHTHAas NJIACTHHA

DJeKTpOMArHUTHBIH, OHOHMEH-
HO-TIOJIIOCHBIH, IVIOCKEH, peak-
THBHBIH, ¢ HENONBHKHOH OGMOT-
kol BO3OyJeHHs: [ — 3KpaH;
2 B 8 — noIBWRHBE YacTH; 4 —
MarnyTonpoBoll; 5 — OOMOTKa
BO30YKAEHHSA

MaryuTHE, OIHOMMEHHO-TIO-
JIIOCHBIH, IVIOCKWH, PEaKTHBHHIM,
¢ HenoABHXHBEIM MarHUTOM, ¢ HO-
CTYNATENbEEIM JBHXXEHHEM BeNy-
el ¥ seloMoit vacrefi: I — 3k-
paH; 2 1 8 — NONBHIKHEIE YaCTH;
4 — MarHMTONPOBOXL; 5 — MArHUT

MaruuTHeifi, OIHOMMENHO-IIO-
JIOCHEHH, UHMJHHIpHYECKHH, pe-
aKTHBHBIU!, € MOCTYIAaTeJbHBIM
NBHXKeHWEM Befymelt ¥ BeJloMOH
yacrtefi: I — 3KpaH; 2 — noJioc-
HEle KOJIbIla; 8 — Maruur; 4 —
HeMarsHTHHI Kopnyc; 5§ — BeJo-
Masi 4acTb




ITpoponxenne taba. 1.1

KOHCTPYKTHBHaf cCXeMa

XapaKTepHCTHKa

22

Qnex’rpomarﬂmﬂbm OIHOUMEH-
* H& 0 0CHDIH, LMJIMHIpHUeCKHi,
peakTHBHBLIH, ¢ [OCTYNaTejbHEM
JIBHXKeHHeM Belyulefl ¥ BeIoMOH
yacTeii, ¢ HenoIBMKHOHK 06MOTKOI!
BO36GYyXKJerusi: | — 3Kpag; 2 —
TIOJIIOCHEIE KOJIb11A; 3 — HeMATHHTA
HOE KOJIbLO; 4 — MarHUTOIPOBOL;
5 — o6MoTKa B036yxKAeHNs; 6 —
BeJIoMasl YacThb

23

MarsuTHEH, DHIAHHADHYECKHI,
OJlHOMMEBHO-IOJIIOCHEIH, peaKTHB-
HE, BHHT—raliKa, C nornepeysbM
3aMblKaHHeM [0ToKa: | — SKpaH;
2 — BHWHT; 8 — pa3spe3Hble YacTH
raiiky; 4 — MarHuT

24

25
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$-5 f SARuBRBaY
J B |

~

To xe, HO ¢ MPOJOJBHBIM 3aMBI-
KaHHeM MarHUTHOrO 1noToka: [ —
5KpaH; 2 — IMOJIOCH ¢ BHHTOBOH
3y0OLOBOH 30HOH; & — MAarHHT;
4 — rakika

BHe MeXaHH3MH

MarsuTHpt, DUIHBIPHYECKHI,
¢ HapyXHBHM 3allerieHueM: [ u
2 — Benymue Bajl M IUeCTepHs,
8 u 4 — BeJIOMBIE BAJ K LIECTep-
Hs1, 5§ — 5KpaH; 6 —- IIOCTOSHHELH
MarHaT




Ipopomxenne Taba. 1.1

m.a. KOMCTpyKTHBHast cXema XapaKTepHCTHKA

IMnanerapubii 2K-H, Maruur-
HEIH WK 3J1eKTPOMAarHuTHBI: [ —
caTesuT; 2 — Belymui Baj (Bo-
Iuiio); 8 — NOCTOSIHHEIH MarHHT
niid 06MOTKa BO36YRIeHASA; 4 —
BeIOMEIH Baji; § 1 & — BeHLE! ca-
TeJJNTa; 6 U 7 — IOJBHIKHOE H
HEIO/IBM}KHOE TJIaBEble KoJjleca

26

YepBsiunbiil, MarHUTHLIH, € OA-
HHM IOCTOSIHEBIM MaruatoMm: I —
yepBAK; 2 — HEMAarHWTHHI 3K-
pad; 3 — paspesHoe uYepBsSYHOE
R®OJieco; 4 — KOJIBLIEBOH NOCTO-
SIHEHIH MAarHuT

27

MarBHTHR, aroBuif: / — Be-
JIOMBIH Bajl ¢ pOTOpOM; 2 — He-
no/BHKHOe 3yOyaToe KoJjieco (cTa-
TOp); 8 — Benymuk Baj; 4 — KOM-
MyTaTOp MOTOKa

28

JKesesonyKeNbaniOMIHAEBEe MArHHTHBIE CIJIaBHl HMEIOT JIOMYCTHMOE
HanpsXenue Ha paspeB 10 MIla, u npu fonycTHMOH OKpy#XHOH CKOpOCTH
45 M/c B 3aBHCHMOCTH OT YacTOTHl BpAIMeHUs NHaMeTphl BEYTpeHHeH nojy-
My®TH He JOJXKHHE! NpeBLIIATh BEJHYHH, YKA3aHHBIX HHXKE:

YacToTa BpauieHHs, 06/MuH 3000 6000 8000 12 000 24 000

Juamerp, cM . . - 30 15 10 8 4,5

TIpu OKpyXHOH cKOPOCTH BHYTpeHHel noaymydTs 45 M/c 1 Gosee Mar-
HHT J0J2KeH GbITh 0aH/1aXKH pOBAH CBAPHEIM KOJIBLIOM CO CTaJIbHEIMH KIHHbSAMM
Ha ToJIOcax (MEXJY NOJNKOCaMW PACIOJIATaloTCsl HEMarHHTHEe BCTABKH).

Jlis MarauToB MyQT KHCIIOJIB3YIOTCS MATHHTHBIE CIIaBhl MaKCHMATBLHOM
spepruk. HanGosnee npoctol [ HaMarHHYMBaHHA B cOope fipisieTcs JBY X-
noJiIoCHasT MOAH(pHKALKsA MYQTH C MATHHTOM B BHJle 3Be3Jioukn. B mydrax|
¢ 3y01iaME M3 TNOJIOCOBEIX MarHKHTOB KpeIVIEHHs] MariHUToB K HeMaI‘HHTHbXM‘



KODITyCaM nosyMyQT MOTYT ObITh BHINOJIHEHE! C NOMOIBIO BHHTOB HJIM 3a-
sMBKOS AJIOMMHHEM WK SNOKCHIHOH cmonoH. B ciyuae, eciu marHur
CMM pasteaaercs CPeJioll, ero NPUXOAMTCH 3aMATE PyGalrkol H3 Koppo-
3HOHHO-CTOHKOIO MarepHana WM NOKphTHeM. [IpH HapylleHHH CHHXPO-
HusMa (cpbiBa) AKTHBHLIE MY(QTH! C JIHTHIMH MAaTHHTAMH Pa3MarHHYMBAIOTCS.

Myttt ¢ GapreBbivy depputamu unu P3M (cm. Ta6n. 1.1, cxeumsr 6,8) 1
anajOrMyHEl My(dTaM ¢ MaruuTamy B BHAe 3Be3/IoukH. OHHM BHIOJNSIOTCS
lepeMeHHO-TIOMIOCHEIMY  IMJKHAPHYCCKAMY, ~ WIH TOPUOBLIMH. Bricokas
kospuHTHBHas CHIa P3M u ¢eppuros ‘fiosBonser cosnarh MydTH ¢ 60Jb-
ummmu 3a3opamu. TIpu cpriBax u pasGopke MydTh He pa3sMarHHUKBAIOTCS.
Henoctarkamu mMygr ¢ Gapuesnivu (epputamu 1 P3M sBasiorcs neGob-
[mue JOMYCTHMBbIE OKPYXKHBIE CKOPOCTH, HeOOGXOAMMOCTb 3aIIHTHl MArHHTA
OT paspyileBHsA NPH arpecCHBHOR cpefle M BaKyywme.

My®TH € JMTHIMH MalHHTaMH B BHJie BTYJKH (cM. Tabi. 1.1, cxembt
1, 2, 3, 4, 7) uMeIOT MATHWTONPOBOJABI M TIOJIOCHBlE CHCTEMBI H3 MarHUTHO-
MACKOH CTaJH, PAcnoJIoXEHHble IO TOPLAM MarHuTa. 3yOLOBBie 30HB! M3
cTas’i¥ TO3BOJAIOT JIETKO BEIMOJIHHTL ONTHMAJNBHOE YHCJO 3YOIOB M CKOH-
[eHTPHPOBaTh MATHUTHLIN NIOTOK B 3a30pe. MarHuT B TAKHX CHCTeMax MOXKeT
GLiTh CMOHTHPOBAH BO BHYTPeHHeH nosymydre, B HapyXHOH norymydre
pin HenofiBHKHO. I1pu Goabliux yactoTax BpauleHHs! Bpaufamomuiics Mmar-
guT GanjaXupyercs no Bcell AjHHe HaNpPeCCOBAHHBIM HeMarHHTHBIM KOJb-
poM. My®TH SBASAIOTCST peakTHBHLIME. [IpH HEOGXOANMOCTH 3AMIMTH OT KOp-
pO3HH MarHUT B peakTHBHbLIX CMM MOXXHO yCTAHOBHTH B HEMATHMTHBIH KOp-
nyc HApYyKHOH nosyMy(dTh!, OOHOBpEMEHHO SIB;AsIONHICH GaHNAMOM s
maruuta. Ha cxemax 3, 4 B tabn. 1.1 MarHuT pacnojiaraercss B HeMarHHT-
HOM KOpIyce, 4 MarHUTHLIH NOTOXK MOABOJUTCA K NONYMydTaM KOJbLaMH —
MarHuTONpOBOAaMH. MarHHTOMpPOBOJBl HEOGXOJMMO BLIMOJHATE MHHHMATb-
HOM [VIMHEL. 3230pHI MeXJy HHMH ¥ Bpauarouelicas noaymydroit cocra-
pasot 0,2—0,3 Mm.

Jass CMM ¢ nocrostHHBIME MAarsuTaMud HeoGXOXMMO IIPOeKTHPOBATDb
MATHHTHYIO Llenb TaK, 4ToGH NOTOKKM PAcCeMBAaHHsI HMEJH MHHHMAJbHYIO
BEJIHYHHY, a pabouas TOYKa MarHuTa Ha KPHBOH pasMarHMu¥BaHHS WJH JH-
HUH BO3Bparta Oblila Kak MOXHO OJiMIKe K TOYKe MaKCHMaJbHOH 5HeprHH.
B cBA3M co ckasanHbM, Kopnyca CMM KOHCTPYHpPYOTCS C yYeTOM Hamar-
HHYWBAHMA MeXaHH3Ma rocyie COOPKM HMIYJbCHBIM cIOCOGOM.

B psage ciyuaes snekTpoMarunTHoe BO3GYIKIEHHE NpPH SKCITYaTanuu
Vio6Eee HCMONB30BAHMS MOCTOSHHBIX MArHWUTOB. [lpu uacThix pasCopkax
CHCTeMBl MJIH HeOOXOINMMOCTH OTKJIOYATb BEJOMBIH Bajl OT BeAyllero ueJe-
coo6pasuel ssneKrpomariuTHele CMM. KOHCTpYKIHHM 5/€KTPOMArHMTHBIX
My(T ¢ yHunonsipHOfi OGMOTKOH BO36YXAEHHS NOBTOPSIOT KOHCTPYKIHH
MarHUTHBIX My(QT C MarHUTOM B BHJE BTYJKH, pasoGpaHHbe Bhiue. Ecuu
00MOTKa BOSGYKIEHHs pacTojioXeHa BO Bpaualoumxcs noaymydrax, 1o
NHTaHke OOMOTKH NPOM3BOJMTCA Yepe3 KOHTAKTHBE KoJjbla (cxema 9).
HO§TOMy Gosee LesiecoOGpa3HEIMH SIBJASIIOTCH KOHCTPYKLHMH C HENOJBHIK-
HOH 06MOTKO#H BO3GYyxenus (cM. Tabn. 1.1, cxemst 10—12). Onna us takux
KOHCTpyKumit (cxema 10) mosyumwna HamGosbluee NPHMEHeHHE B My(Qrax

OJIbIIoH MourHoeTH (fo 240 KBT) u uyactote Bpamenus no 60 000 06/mun
LIS TepMeTHYHHIX AlllapaToB, SKCIUIYATHPYEMBIX B LEXOBHIX MJIH Jlaopa-
TOPHHIX YCJOBHSX, & fipyras (cXxeMa 11) HCmoab3yeTcsl Lasi THXOXONHBIX-
MYQT Gosbutoft MOmHOCTH. IMpyu GoablinX nepenagax NABJAEHHS B SKPaHH-

! Apt. cBup. Mo 236155, 218580



POBaHHBLIX CHCTEMaX MOXeT GHITh NPHMEHEHO CEKLUMOHHPOBaHHe My(THI
T. €. BHINIOJIHEHHE HA ONHOM Bajly HeCKOJBKHX OT/eNbHEIX My(dT, oOBeln-
HEHHBIX KOHCTPYKTHBHO B OJ[HO IIeJIOe, HJIH MHOTOKPATHOE KCIOJb30BaHHe
MarnuTHOTO IMOTOKA TPH COXPaHEHHH JMamerpa NOJyMyQThl.

~ Karyuika Bo3OyxJIeHHs MHOTOCCKLUHOHHOH My(Thl B OTIHYHE OT Ka-
TYUIKH BO30yXKneHHsi My(TH ¢ MHOTOKPaTHBIM HCIOJb30BaHWEeM IIOTOKa
PaccyMTBIBAETCSA TaK XKe, KaK H y 3jeMeHTapHOH My(dTh, a yHCJIO KaTyllek,
KaK NpaBHJIO, COOTBETCTBYET YHCJIY CEKLMH,

MexannsMel MOCTyNareJbHOTO MePeMelleHHs] MOryT ORITh Kak c IIo-
CKHM SKpaHOM (cm. Tabu. 1.1, cxembt 17—20), Tak ¥ ¢ UMIHHAPHYECKHM
(cd. Ta6n. 1.1, cxembl 21—24). B mexanuamax, n3oGpaX<eHHBIX Ha cxeMax
17—22, 06e uacTy MexaHHsMa JBHTAI0TCs MOCTYIaTeNbHO. KOHCTPYKLMH
MeXaHH3MOB, NpeicTaB/ieHELIe HA cXeMax 24 u 23, aHaJOTrHYHBl KOHCTPYK-
MK MeXaHWyeCKoH napel BHHT—TaHKa.

HawGosee npocroie penykropst ! nokasansl Ha cxemax 25 ¥ 27. Hepo-
CTATKOM HX FABJSETCS Majasi BeJHYHHA NEPeNaBaeMOro MOMEHTa, 0GyCJIoB-
JIEHHasi TeM, YTO B MArHHTHOM B3aHMO/IeHCTBHH HaXOIHTCSA Majioe YHCJIO (0T
JIBYX JIO uethipex) 3y6LOB. DTOT HENOCTATOK YCTPAHEH B MArHMTHOM PelykK-
TOpe, BHIMOJHEEHOM MO CXeMe IUVIAHETAPHOTO MeXaHHYeCKOro pejsyKropa
tina 2K-H ¢ BuyTpenHuM sanensenueM (cM. Taba. 1.1, cxema 26) 2, Hamu-
yHe BHYTPeHHHX 3auemienuii ¢ Majgoll pasHOCTbIO 3yOLOB OGecleyHBaeT
BO3MOXXHOCTDb Nepefiaudl GOJIbllell BeJTHUHHL MOMEHTA B [IHPOKOM /iHanasoHe
nepelaToYHbIX OTHOUIEHHH.

B npuGopHEIX mepefayax NpHMeHSIOTCH IIAroBble MATHHTHBE DeflyK-
Toph! (IIIMP) 3, opiH U3 KOTOPHIX noKa3aH Ha cxeme 28. B ornnune ot pacemo-
TPEHHBIX Bhitle pefykTopoB IIMP nveloT MCKpeTHbIH XapakTep ABHXEHHS
BHIXOj{HOTO Baia. Beiomblll poTop TAaKoro pelyKropa, YCTaHOBJEHHHH Ha
Bally, BLIIIOJIHEH U3 MAarHUTONPOBOJSIIETO MaTepHAaIa M HMeeT Ha HapyXHOH
MIOBEPXHOCTH JiBa 3yGuaThiX Bemlia, B3aHMOIEHCTBYIOMHX C ABYMsi 3yOua-
THIMH BeHIlAMH, BHIIOJHEHHEIMH Ha BHYTPEHEEH NMOBEPXHOCTH HEMO/BUXXHOTO
craropa. Yucso 3y6LoB BeFOMOrO POTOPA M CTATOPA HEOJHHAKOBO H OTJIH-
yaercs Jpyr oT Apyra Ha 1—3 3ybua. IIpy npoxoXzeHHn MarHATHOrO mo-
TOKa POTOp 3aHMMaeT NOJOXKeHHe, 06eCneyHBaoliee MHHHMaabHOe MArHHT-
Hoe conpoTuBienue. [To3TomMy ocy 3y6LIOB poTopa M €TaTOpa, HAXOASIIHECS
Ha OCH CHMMETPMH KOMMYTATopa MATCHHTHOTO INOTOKa, -COBMENCHHI. IIpu
MOBOPOTe KOMMYTATOPa OChb MarHHTHOTO NOTOKA CMEIAeTCsi K COCefiHEMY
3ybuy cratopa. Mexjy 3yGLamH Temeph TOSIBJISETCS PacCOrJacOBaHKE,"
BCJIECTBHE Yero poTOp NMOBOpauyuBAaETCA HA yroJji, paBHBIE pasHoCTH 3YO-
LOBHIX fieienuil cratopa ¥ poropa. Ilpy 3ToM oc 3y6LEeB poTOpa M cTatopa
BHOBb coBnaayT. [s-3a manoro umciia B3auMojieHcTBYIomuX 3y6uos IIIMP
TPYIHO BBIMOJHHThL Ha GOJbILIOH paGoyHl MOMEHT, BCJEJICTBHE Yero o0aacThb
HX [PpHAMeHeHHs] OrpaHVuMBaeTcs NMPHOOPHBIMM KHHEMATHYECKHUMH MeXa-
HU3MamH. AHaJlorHyHO paboTaloT 5IeKTPOMArHHTHLIE [IArOBHE PEelyKTOPHL.

Ecnu CMM, umMeroLiye IBHO BEIpaXXeHHble 3yOLOBLIE 5j1eMEHTH!, He HMEIOT
MYCKOBOTO MOMEHTa, TO THCTepe3HCHbe MY(PTLI HMEIOT IYCKOBOH MOMEHT.
Benomasi mydTa, kak NpPaBHJO, COEPXHT MArHHTONPOBOASIIHE CJOH U3
MaTtepuaja ¢ GoJbUIMMH NOTEPSIMH Ha THCTEPE3HC; BENYIAS ABJISIETCS HHAYK-
TOPOM — JBYX- HJIH MHOTONOJIIOCHOH CHCTeMOH, cO3parouefl MarnuTHBIR
MOTOK,

3 ApT. cBup. Ne 153633, 192576, 274591, 296928; nar. YCCP Ne 12.5725.
2 ApT. cBuz. Ne 301749.
3 ABT. cBHp. Ne 280142, 268811; mat. CIIA Ne 1.063.330, kn. H02k 51/00.‘|



My®TEL MOTYT HMETDb SIEKTPOMATHHTHOE HIIH MATHHTHOE BO30yXJieHHE.
[Tocsiefiiie TONYYUIH NPEHMYIIECTBEHHOE NpPHMeHeNne BCIEJCTBHE NpPO-
CTOTHI FKOHCTPYKIMHM, BBEICOKOH HafiexHocTH. HauGomee pacnpocTpaneH-
HbMH MHAYKTODaME SBJSIOTCA: MHJYKTOP € MarHHTOM B BHJE 3BESJOYKH,
HHZYKTOP C PAIRAIbHBIMH MATHHTAMH, WHAYKTOD C MATHUTOM B BH/e BTYJIKH
¢ KOrTeOOpa3HbIME TIOJIoCaMu. YCTPORCTBO MarHHTHO-THCTEPESHCHBIX MY (T
noKasaHo Ha cxemax 13—16 (cw. T1abm. 1.1) 1

BuiGop ¢opmbl M MaTepHana repyMeTyMHOH O0OJIOYKH CYLUECTBEHHO
pausieT Ha Pab0OTy MEeXaHHWsMa, TakK KakK o00/0uKa BOCIIPHHHMAET Mepenaj
gapaciuil ¥ TPH paboTe MEXaHK3Ma ee TepeceKaeT Bpallaioweccst TOJe.
Marepnan NOMKeH GHITb MEXAHHUYECKH NPOYHHIM M KOPPO3HOHHO-CTOHKHM
k pabGoueil cpefie. B MeTaIHUeCKHX TOKOMPOBOASALINX 0GONOYKaX — 8Kpa-
Hax — npH paoTe HHAYKTHPYIOTCS BHXpeEBLE TOKH, TOPMO3SIIHe MOJY-
MydTHl B yMeHbTaolie Nepeasaembiii Moment. [lostomy KelaTesibHo,
4TOOLl MaTepHall 9KpaHa UMedl GOJblIoe 3JeKTPHYECKOe COMPOTHBJEHHE H
MHEHHMaJbHYIO MArHHTHYIO IPOHHLIaeMOCTDb. Paspensionye 060J0YKH NOBCe-
MECTHO HSTOTOBJSIOTCS H3 HEMarHHTHBIX MeXaHHYeCKH NMPOYHBIX CTakel u
cmiaBoB. Toauuia sxpaHa' onpejiessieTcss Takxke ero ¢opmoil. Ilnockue u
KOHHYECKHE 3Kpanbl HMEIOT GOJBINYI0 TOMIHHY, YeM IHJIHHJDHYeCKHE.
[losromy IHJIHHAPHYECKKE MY(THI MPHMEHSIIOTCS Yalle TOPLUOBLIX. Tojumnny
SKPaHa MOXHO YMeHBbILIHTb, CO3/IaB B KOPIYCe MPOTHBOJABJIEHHE, KOMIIEH-
cHpywLlee NaBjeHHe IO 3KpaHoM. Yale s 3TOTO YMEHBINAKT JHAMETP
skpana. KOHCTPYKTHBHO 3KPaHBl MOLYT BHIIOJHATBCS KaK CBapHLIMH,
Tak ¥ LenbHOTOueHEIMH. [locsefinne GoJiee HazeXHB!, HO CJIOXKHBI B H3rO-
TOBIEHHH.

[py GoJbuioM mepenafie AaBjeHHH MeXAY HOJNOCTAMU MYQDTH yMeHb-
LieHYe NoTeph H. ¢. B paboueM 3a3ope MoXKeT ObITh NOJYYeHO MyTeM HCHOJb-
30BaHMsl Osf SKpaHa MarsptonpoBopsilefi cramu. OnHako TakoH 3KpaH
UIYHTHPYeT MarHHTHHIH NOTOK, B HEM BEJHKM NOTEPH OT BHXPEBBLIX TOKOB.
[NosToMy MarHHTONMPOBOJSILINE 3KPaH MOXeT GLITh HCNIOJb30BAH TOJBKO B TH-
XOoXofHbIX nepelauax. IllyHTHpoBaHHEe MATHHTHOTO NMOTOKA 5KPaHOM MOXKeT
6LITL YMEHbUIEHO HIIH YCTPAHEHO BLIMOJHEHHEM €ro U3 YepPeAYIOLIHXCS N0J0C
MaTHHTHO-MATKOTO W HEMarHWTHOro MatepwasnoB 2. CyMMapHasi WIHDHHA
HEMarHHTHEIX NOJIOC MeXXly MOJIocaMyl Wiy 3yOuami JIomKHa GHTb He MeHee
YeTHpeX paGounX 3a30poB MYQTH (MeXy 3ybuamu # 3Kpanom). B mydrax
C JIBYMS HJIH 4YeTLIPbMSI NOJIOCAaMHM BO3MOXKHO HCHOJB30BaHHE 3KpaHa Hu3
Cl1a6oMATHHTHEIX cTajiefl, OJHAKO TaKOH 3KpaH TakXe Lelecoo6pa3seH JIHILb
LI mepejay ¢ yactoTofl Bpamenns no 50—80 o6/muH.

Jas  yayuienus amHamuueckux cpoierB CMM — nemnduposanus
KoJleGanuH npuBoia noj jieficTBHEM M3MEHSIOMENCH HArpy3KH NPH IyCKax
HIH TOPMOXEHHH — MOTYT OBITh MCIIOJIBb30BaHB! KOPOTKO3aMKHYThie 0C-
MOTKH WJIH BUTKH, DACNOJIOXEHHBIE HA NyTH MATHHTHOTO NOTOKa. Ilpu
BO3HMKHOBEHHH K0Je6aTesibHOro Npoliecca uaMeHsiollleecss MarHUTHOE HoJe
CO3/12eT B HUX TOKH, a CJIeJIOBaTebHO, H MArHHTHLIE NTOTOKH, NTPENATCTBYIO-
He H3MeHeHHIO NoJis. DTH OOMOTKH MOrYT ObITh BLINOJHCHBLI BECbMa PasHo-
00pasHo. MX MOMHEO HCHOJHSITH B BHJE GeJHULHX KJETOK B Masax MeXIY
3yOLiaMH, HakJa[0K Ha NOJIOCH B (eppHTHBIX My(PTax HWJIH BHTKOB, OXBATHI-
BAOWHX MarHHTONPOBONH 3.

—

; ABT. cBup. Ne 147644, 281613, 241513, 274566, 254632.
ABT. cBg. Ne 260719; nar. ®pannmum Ne 1.346.291, ka. F06d-HO2x.
® TMar. CIJA N 3.573.517, xan. HO2k 49/06.



PaccyoTpeHre KOHCTPYKTHBHEIX cxem CMM, HX JOCTOHHCTB H HeJio-
CTATKOB IIO3BOJISIeT CHieJ1aTh CJEIYIOUIHE BBIBOAEL:

1. Ons mukpomydr, nepepaomux mMomeHT o 2,0 H- M, cneptyer nmpu-
MEHSITb CXe€MY AKTHBHOH nepemeﬂHo-nomocx-rPﬁ MY(DTH ¢ MATHHTAMH «3Be3-
JIOUKa» M IPEHMYIICCTBEHHO JABYXMOJIOCHHIH BapHaHT.

2. JIns npoMbIULIEHHBIX CHCTEM CJIEIYET HCIOJb30BATH CXEMY peak-
THBHOH GeCKOHTAKTHOH 3JEKTPOMATHHTHON IHIMHIPHYCCKOH OJHOMMEeHHO-
noszocHofi MydTH € HenoJBHXHOH OOGMOTKOH BO3OYXJEHHS HJH MyQTH
Ha ¢eppHuTax Gapus.

3. Jlns cHJIOBLIX MACHUTHLIX PEJlyKTOPOB CIENYeT MCIIOJIb30BATh CXeMy
mianeTapuoro penykropa thna 2K-H.

4. MexaHu3MBl MOCTYNIATEJNBHOTO IepeMellleHHs CJeflyeT BBIIOJHATD
NMPEeUMYIIECTBEHHO LHIHHAPHYECKHMH.

Ha puc. 1.1—1.5 noxasaHul npuMepbl KOHCTPYKLHH HEKOTOPHIX My(T.
IIpy KOHCTPYMPOBZHMH MarHHTHBIX MeXaHH3MOB CJeJlyeT COYCTaHHEM JeTa-
neH M3 MarHMTHO-MATKHX CTajiel ¥ HeMAUHHTHBIX CIJIaBOB M crajell obec-
MeynBaTh HeoOXOIEMOe 3aMBIKAHKE MATHHTHOTO TMOTOKA M MHHHMajbHble
NOTOKH paccerBaHuA. JIJsi 3TOro PaccTOSIHHS MO NPSMOM MeXNy 4acTsIMH
MarHHTONPOBOZA pPa3HOMMEHHON NOMSPHOCTH JIONXKHBEI GHITH He Meree 10
BeJIMYMH TMOJIHOTO BO3AYUIHOrO 3a3opa B MarHHTHOH uenu. [loctosiHHBiE
MarHuTHl JIOJ2KHE GHITh YCTAHOBJEHH B HeMarHHTHHE KOPIYCA C BOSMOXK-
HOCTDLIO HaMarHHYHBaHMS MaruutoB B cOope co Bcell cucremol. Karyuiku
BO36YKJIeHHS JOJIXKHBEI OLITh OXBAyeHB MAaTHHTONPOBOASILIMMH MAarsEKHTO-
MPOBOZAMH.

B cBsi3u ¢ KejaTebHOCTHIO MAJBIX BO3AYIIHEIX 3a30POB CJleayer o6pa-
THTb BHHMAaHHE Ha HEOGXONMMOCTh OOecredeHHs! NOCTATOYHOW YKECTKOCTH
JieTaneif ¥ Ha HaNEXKHOCTh NOJUIMITHHKOBHIX Y3JIOB.

IMpu ucrnonpzosarkn CMM BO B3pHIBOOITACHBIX TIOMELIEHHSIX OHH JOJIKHE!
BHIIOJIHATHCS. BO B3PbIBO3ALMIIEHHOM HcronueHnn. CHeTeMbl ¢ TOCTOSIH-
HEIMH MarHHTaMH He TpeGyIOT OCOGBIX Mep MO 0GeCleueHHI0 B3pHBO3ALH~
[IEHHOCTH.

[lpu koncrpyupoBaruH CMM c 3jeKTPOMATHHTHBIM BO3GYXKJeHHEM
HEOGXOMMO YYHTHIBaTh «[IpaBHJIa H3rOTOBJIEHHS B3PHIBO3AUIMUIEHHOIO H
pyznEHYHOTO 3JdekTpooGopynosanusy ([TMBP3).

Jins B3puiBo3almieBEbIX CMM ¢ 3j1eKTpOMarnuTHEIM BO3GYKIeHHEM
Haubosiee 1enecoo6pa3HO MCMOJb30BAHHE KOHCTPYKLUHH C HEOABHXKHBIMH
oOMOTKaMH BO3OYXKIeHHSI H GeCKOHTAKTHBIM TOKONOABOJOM. ITpoctefitinm
MeTonoM B3phBo3auiuTe CMM siBaisieTcsl co3naHHe BOKPYr OGMOTKH BO3-
6y’K7ieHHs! B3PHIBOHENPOHKLAeMOfl 060I0YKH, NpefoTBpaliaoLell nepenaqy
B3PLIBa NIPH BOCIJIAMEHEHHM CMeCH BHYTPH ee. B sTOoM ciyuae marmmTo-
nposoj CMM 06biyHO cOCTaBIsAET 4acTh OOOJIOYKH KATYUIKH BO30YIKJEHHS,
YTO YOPOUIAET peajdH3alMI0 B3PLIBO3ALIMTEL.

B coorercrern ¢ T'OCT 183--74 x CMM o6uiero npumenenus, paGo-
TAIOIWMM B HOPMaJIbHHIX YCJIOBHAX, clleflyeT NPelbABJIATh Clefyioliue Tpe-
GOBaHHS:

1. OrHouleHHe MAKCUMAALHOTO BPaLLAOUIEro MOMCHTA MJIH CHJIBI K HO-
MHHAJbHOMY 3HaUelHI0 [OJMKHO OwnTh He HHXe 1,60 npu HOMHWHAILHBIX
3HAYEHHSIX TOKA BO30OYIRMIEHHS HJK H. C. NOCTOSTHHOTO MATHHUTA.

2. Bce CMM josmkHbl Ge3 NOBpeXJEeHHH M OCTaTOuHHIX HedopManHii
BHIIEPXHBATh B TeueHHe 2 MMH aBapuiHOe NMOBHIIIEHHEe CKOPOCTH BPAIeHHSI
npuBoONHOro IBHratedist Ha 20% cBepx HapGoiblilel, yKasaHHOH Ha UIHTKE
IBHUraTes.
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Puc. 1.1. Koncrp/yxunﬁ MarHuTHOH Myl (M = 1,8 H M,
n = 1000 o6/mur, Ap = 1,5-10-11,01.1078 MTla)
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Puc. 1.2. OnponMeHHO-MoMOCHAS MarHHTHAsS My(dTa € HENOfBHIHK-
HbvM  MarmnToM (N = 1,5 kBr, n= 15000 o6/mun, Ap=
= 2,525 MIla):

I — Marunt; 2 — Kopmyc; 8 — Beaylias nonymydra; 4 — HeMarHHUTHOE

KOJIbIo; & -— KOJbIA-MarHUTONpPOBOAB; 6 — 3YOLOBHE 5JIEMEHTH Beqy-
weil nonymydTH; 7 — Befiomas nonymydra; 8§ — sKpaH; § -— NOAUIHIHHKH
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Puc. 1.3. KoHeTpykuns MHKPOSJEKTPONPHBOZA € IBYXMOMIOCHOA SKPaHMPOBaHHOH wMmydrToli (M =
= 0,5 H-cm, n = 6000 06/mun; Ap = 2 Mlla):

1 — cTeKNsHHHA pagbeM; 2 — KOXKYX; 3 — SJCKTPOABHCATENb: 4 — HapyXHBIR MareHuT; § —YBHYTpEHHHH Mar-
HUT (Bepywasi noayMmydra); 6 — skpaHd; 7 — Kopnyc HapyXHOl nonymydTs (BexoMoi#); 8 — NopWHOHHKY






