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fynb69KSIH f.f. H Jlp, 9 _ }0586 ! 

KoppeKTHPYJOWHe Mai'HHTbl B CHCTeMe TpaacnopTHpOBKH ny'IKOB I 

TSilK91lblX HOHOB UHKilOTpOHa Y-200 0!1Hl1 1 
B pa6oTe npHaeneHbi peaynbT8Tbi aKcnepHMeHTOB no yaenH'IeHHJO aqxpeK 

THBHOCTH TpaacnopTHpOBKH ny'IKOB TSilK91lblX HOHOB, BbiBeneHHbiX J!3 H30XpOH-~I 
HOI'O UHKil0TpOH8 Y -200 011 HYI, C nOMOWbiO CHCT9Mbl CT8TOPJfbiX M8I'HHTOB, 

TaKHe M8I'HHTbl CllOC06Hbl BBOJlHTb YI'IlOBYJO KOppeKUHIO H nap81lll9JlbHbll! ne- . 

peHOC OCH llY'IKa OTHOCHT9JlbHO 1110601! llllOCKOCTH OCH KaHana Tp8HCllOpTH

pOBKH, 3KcnepHM9HTbl npOBOJlHilHCb C ny'IKOM HOHOB KHC110p0Jl8 C KOH9'1HOII 

3HeprHell 125 M38, BbiB9Jl9HHblX H3 UHKnOTpOH8 MeTOJlOM 06JlHPKH H8 TOHKOI! 

rpa~HTOBOI! ~Onbre, CpeJlHSISI HHTeHCHBHOCTb BbiB9Jl9HHOI'O ny'IKB COCTSBnSina 

3 MKA, ¢lH3H'I9CK8SI MHW9Hb, H8 KOTopyJO npOHCXOJlHna HaCTpOIIKB ny'IKB, 

HMena CMeHHb!e KOnllHMaTOpbl JlHBMeTpOM 9 H 6 MM, noK838HO, 'ITO C no

MOWblO CTaTOpHbiX M8I'HHTOB HHT9HCHBHOCTb ny'IK8 H8 MHW9HH C KOnnHM8-

TOp8MH yKaaaHHbiX nHaMeTpoa yaenH'IeHa B 4-5 paa. KpoMe KOppeKUHH cy

wecTayK>WHX OWH60K B KaHanax Tp8HCnopTHpOBKH ny'IK8, HCnOnb30B8HHe CT8-

TOpHblX M8I'HHTOB npH HBCTpOI!Ke Ha ynaneHHbi9 MHW9HH il03BOnSieT CyWeCT-
1 

BeHHO CHH3HTb nonyCKH H8 yCTBHOBKY M8I'HHTOOllTH'I9CKHX 3neMeHTOB, 

Pa6oTa Bbmonaeaa B Jla6opaTopHH MepHbiX peaKaHII 011Hl1, 

Coo6UleHBe 061oeAJIHeHHOrO BHCTBTYT& a.11epHWll BCCJieJIOBaHBI. JlY6Ha 1977 1 

© 1977 061><eClUHieHHWii UHC•U•J'• JICl<epHWX UCCJI<ebofiONUiiJl.)I6NO 

B pa6oTe npHBO.D;HTCJI pac'leT R 3KcnepRMeRTaJILRLie 

,D;aHHLie HCCJie,D;OBaHRJI MarHRTOB CTaTOpHOrO THDa, npe,n· 

Ha3Ha'leHHLIX ,D;JIJI KOppeKUHH DOJIO*eHRJI DY'IKOB TJI*eJILIX 

HOHOB B CHCTeMe TpaHCDOpTRpOBKH URKJIOTpOHa Y- 200. 
MarHHTLI CTaTOpHoro THDa /1,2/, ycTaHOBJieHHLie napaMR, 

CDOC06HLI OCyiUeCTBJIJITL yrJIOBYIO KOppeKUHIO OCR DY'IKa 

B npe,neJiaX ±5 MpaO R napaJIJieJILHLIB nepeHOC OCH DY'IKa 

B npe,neJiaX ±2,5 CM B JII060B DJIOCKOCTH BOKpyr OCR HOBO· 

DpOBO,D;a ,D;JIJI DY'IKOB, BLIBe,neHHLIX MeTO,D;OM o6,nRpKR R 

HMeiOIUHX MarHHTHYIO *eCTKOCTL, pasay10 0,9 T M. 

IIpaanan pa6oTw MarHHTOB HJIJIIOCTpRpyeT puc. 1. OcL 

DY'IKa, OTXO,D;JIIUaJI OT OCH ROHODpOBO,D;a Ha yroJI a , OTKJIOHJI· 

-----------·---
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-~ 
OCb 

Puc. 1. JipuH~unuaAbHQJI CXeMa paOOIIbl KOppeK•UPYIOIIIUX 
CIIQIIOPHWX MQZHUII06 M1 u M2. e - 3tjH/JeK.U6HQJI 0./JUHa 
MQZHu•oe, L - pacc•oJIHUe MeJKoy MQZHU.aMU, a - YZOA 
OIIKAOHeHUJI OCU ny'IKQ Oil OCU OniiU'IeCKOZO KQHQAQ, Rl'R 2 • 
paOUYCbl o•KAOHeHUJI MQZHUII06, p • MQKCUMQAbHOe CMe~qe
HUe ocu ny'IKa o• ocu KaHaAa UAu napaAAeAbHWil coeuz ocu 
ny'IKQ jnyHKIIUpHaJI AUHUJI/, ¢ 1,¢2 • YZAbl noeopo•a MQZHU· 
•oa. 
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eTCJI nepBbiM MarHHTOM M 1 Ha yron ¢ 1 B HanpaaneHHH OCH 

KaHana. BTopoii MarHHT c o6pa THOii nonBpHOCTLIO OTKnoHB

eT OCh nyqKa Ha yron cp 2 H HaBO,D;HT ee Ha OCh KaHana. 

reoMeTpH'IeCKHe C006pa:>KeHHJI npHBO,D;JIT K O'leBH,D;HOMY 

ycnOBHIO KOppeKUHH 

¢1-¢2 =a 

H .K cne,D;ylOIUHM pacqeTHbiM COOTHOWeHHJIM: 

r 
Rl 

r 
R2 

sin a + sin<¢ 
1 
-a ) , 

sin¢ 2' 

p = L · tg a + R 
1 

<1 - cos a ). 

Y'IHTbiBaJI TOT cPaKT, 'ITO MarHHTbl ,D;On:>KHbl BBO,D;HTh 

ManLie KOppeKUHH, He npeBbiWalOIUHe 1°, MO:>KHO 3aMeHHTh 

TpHrOHOMeTpH'IeCKHe cPYHKUHH yrnaMH. llepeXO,D;JI O,D;HOBpe

MeHHO K aenH'IHHaM nonJI B pa60'IeM 3a3ope MarHHTOB, 

HCUOnh3YJI COOTHOWeHHe 

B1R1 = B2R2 = (BR)c ' 

r,D;e (BR)_- MaKCHManLHaJI aenH'IHHa BR ,D;nJI BbiBe,D;eHHoro 
c 

ny'IKa, nonyqaeM oKOH'IaTenLHble pac'leTHble .PopMynbl ,D;nJI 

Tpe6yeMbiX aenH'IHH nonJI B o6oax MarHHTax: 

(BR)_ 

B = --c(a + .f.) 
1 r L ' 

B2= 
<BRi-- .f. 

r L 

4 

Rem> Cl(mradl 
3f6 

5 
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Puc. 2. 3aeucuMOCIIII> eeAU'lUHbl noAJI e MaZHUJiax Ml u M2 0111 
yzAa a, napaAAeAbHOZO CMeflleHUJI p U paCCIIIOJIHUJI MeXOY 
MOZHUIIIOMU L npu f =0,24 M, MOZHUJIHOUXeCJIKOCJIU 'lOCIIIUll 
(BR)c =0,9 T· M. llyHKIIIUPHOU AUHUeu noKa3aH eapUaHIII 
IIIOAbKO YZA060U KOppeKijUU (p = 0), 

Ha puc. 2 ,D;aiOTCJI 3aBHCHMOCTH noneii B 1 H B 2 I B 1 

acer,D;a 6onLwe B 2 I oT yrna a, aenH'IHHhl cMeiUeHHJI p H 

paccTOJIHHJI Me)I(,D;Y MarHHTaMH L MJI f =0,24 M H <BR>-= c 
= 0,9 T•M. BH,D;HO, 'ITO npu none 200 rc H aenH'IHHe 

L OT 1 ,D;O 5 M yrnoBaJI KoppeKUHJl a MO:>KeT COCTaBnJITh 

5 Mpao, a napannenLHoe cMeiUeHHe - ,D;o 2,5 cM. 3TH ae

nH'IHHhl 3aBe,D;OMO npeBbiWalOT Tpe6yeMhle, U03TOMY pac'leT 

OT,D;enLHOrO MarHHTa npoBe,D;eM HCXO,D;Jl H3 pa3MepoB cy

IUeCTBYIOIUHX CTaH,D;apTHhiX eTa TOpOB 3neKTpO,D;BHra Teneii 

H peanLHoro qucna aMnep-BHTKOB IN , KoTopwe MoryT 

6h1Th pa3MeiUeHbl B na3ax cTaTopa. HaMH 6bmH aw6paHw 

CTaTOphl OT ,D;BYX Tpex.Pa3HbiX aCHHXpOHHhiX 3neKTpO,D;BH· 

raTeneii MapKH AO 51I4A MOIUHOCTLIO 5 KB, 'IHcnoM na30B 

N =36 H BHyTpeHHHM ,D;HaMeTpoM D =15 CM. 06MOTKH cTa-
n ~ 

TOpOB H3rOTaBnHBanHCh H3 Me,D;HOrO DpOBO,D;a C 3ManHeBOH 
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H3onJiu;Heii .IJ.HaMeTpoM t> =0,8 MM. Ka)I(,IJ,aJI o6MOTKa nu

TaeTCJI OT BCTO'IHBKa unOCTOJIHHOro TOKa c I MaKe = 2 A 
B U =60 B. Bb16paHHbiB npoBO.IJ. B BCTO'IHBKB nBTaHHJI no-

3BOllJIIDT nony'IBTb 'IBCllO aMnep-BHTKOB O,IJ,HOH 06MOTKH 

IN=2320, KOTopble MoryT 6b1Tb peanH30BaHbl 6e3 npu

MeHeHHJI npHHY.IJ.BTenLHoro oxna)I(,IJ,eHHJI. BHTKH pacnpe,IJ,e

nJIIDTCJI B na3ax no KOCBHycoH,IJ,anLHOMY 3aKoHy / puc.3/ 

N i = N 
0 

cos e i , 

r,IJ,e N 0 onpe,IJ,enJieTCJI 06IIJ;BM 'IHCllOM BHTKOB B ,IJ,aHHOH 

o6MOTKe N H 'IBcnoM na30B N : n 

N = 
17N = 101,23. 

0 Nn 

y 

X 

Puc. 3. CxeMamu-.ecKoe uao6paxeHue cmamopHozo MazHuma 
C 36 naaaMU. 06111ee 'IUCAO 6UIIIK06 6 KaJKOOU U3 06YX 
63aUMHO nepneHOUKYAAPHbiX o6MOIIIOK pa6HO N =1160.J.1u!P
paMu o6oaHa<~eHo -.ucAo 6UIIIK06 6 naaax o6M0111KU Y.Pacnpe
oeAeHue 6U111K06 6 o6MomKe X aHaAozu<~Ho pacnpeoeAeHu~ 
6 o6MomKe Y, HO C06UHymo no omHoweHu~ K HeMy Ha 
YZOA 90°. 
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Puc. 4. PacnpeoeAeHue MazHumHozo noAA 600Ab ocu cmamopa 
npu ooHoil 6KA~<~eHHOil o6MomKe u moKe 1,5 A. 

10 .L:J% 

6 4 2 0 2 4 6 R<cm) 

Puc. 5. HaMepeHHOe pacnpeoeAeHue noAA 6 14eHmpe aaaopa 
cma•opHbiX MazHumo6 6 nonepe<~HOM /Kpu6aA 1/ u npoooAr.
HOM /KpU6aA 2/ Hanpa6A€HUAX. . 
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Yron () i H3MeH.BeTcJl Ha 10 o, Ha'IHHaJl c 00 =5~ Hau6onLwee 
JanonHeHHe na3oB npoucxo,IJ;HT npH yrnax 45~ 13~ 225~ 
315°, TOr,IJ;a 'IHCnO BHTKOB o6eHX 06MOTOK paBHO y2N0=144. 
BenHtiHHa 3KcnepBMeHTanbHO nonytieHHoro MaKCBManbHoro 
nonJl a ueHTpe cTaTopa coana,IJ;aeT c pac'leTHOB /I/ 

0,4rrlN 
B = ---= 194TC. 

D 
Ha puc. 4 noKaJaHo HJMepeHHoe pacnpe,D;eneHHe non~ B,IJ;Onb 
ocH eTa TopHoro MarHHTa. KonoKonoo6pa3Hoe pacnpe,D;ene
HHe non~ CBJI3ai\O C TeM, 'ITO ,IJ;nJl Bb16paHHbiX CTaTOpOB 
OTHOWeHHe BHyTpeHHero ,IJ;HaMeTpa CTa TOpa K ,IJ;nHHe )Kene 3-
Horo cep,D;etiHHKa ,IJ;OCTaTO'IHO BenuKo I -1/. Ha puc. 5 
npuae,IJ;eHo H3MepeHHoe pacnpe,D;eneHHe MarHHTHoro nonJl 

I I 
1m 

Puc. 6. CxeMamu>~ecKoe u3o6paJICeHue MazHumoonmu'leCKUX 
3A€M€H1/IOB, YC111QH06.t€HHf>IX Ha 60°- HOM KaHaAe CUC111€Mf>l 
mpaHcnopmupoeKu ny>~Ka f4UKAompo;w Y- 200. 1 - KaMepa 
f4UKAompoHa, 2 u 7 - nocmr.a UHOUKafiUU ny'IKa, 3 u 5 -
KeaopynOAbHt.le oy6Aellt.l, 4 - KOMMYIIUPY10fi#UU MQZHUIII, 
6 - cmamopHt.ae MaZHUIIIt.l. 
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a ueHTpe JaJopa cTaTopHbiX MarHHTOB. BHAHO, 'ITO a pa-
6oqeu o6nacTH ±/2-3/ CM HeO,IJ;HOpO,D;HOCTb nong He npe
BblWaeT 3~ B 060H~ B3aHMHO neprieH,IJ;HKyn~pHbiX HanpaB

neHH~X. 

CTaTopHble MarHHTbl nocne HX HJroToaneHH~ H npoae-
,IJ;eHH~ He06XO,IJ;HMbiX H3MepeHHB 6blnH ycTaHOBneHbl Ha 
60° -HOM KaHane CHCTeMbl TpaHCnOpTHpOBKH nytiKa HJO
XpOHHOrO UHKnoTpoHa Y-200. B HaweM cnyqae ,IJ;n~ B03MO)K
HOCTH OTHOCHTenbHO 6onbWOB KOppeKUHH yrnoaoro OTKno
HeHH~ nytiKa OT OCH HOHOnpOBO,IJ;a B ABYX nnoCKOCT~X Mar
HHTbl 6blnH ycTaHOBneHbl ,D;pyr Ja ,IJ;pyrOM .H HX 06MOTKH 
coe,IJ;HHeHbl nocne,IJ;oaaTenbHO. 3KcnepuMeHTbl npoao,IJ;HnHCb 

N 

50~ (\ ® 
40 

30 l /

1 

\ -v6mm 

20 

10 

0 

10 

3 
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0 
-15 -10 -5 0 5 10 15 20 mm 

Puc. 7. PacnpeoeAeHue nA0111HOC111U ny'IKa no eepmuKaAu 
/A/ U zopu30H111QAU /B/ Ha ¢U3U'I€CKOU MUIU€HU. 
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C ny'IKOM HOHOB lBQ 4+, YCKOpeHHbiX B UHKDOTpOHe ,!J.O KO

He'IHOH 3HeprHH E =125 M3B. IIy'IOK BLIBO.IJ.HDC.II H3 ycKo

pHTen.ll MeTO,IJ.OM 06.IJ.HPKH Ha TOHKOH rpacllHTOBOH MHWeHH 

TOD~HHOH 50-60 MKZ/CM 2 C 3cllclleKTHBHOCTLIO, 6DH3KOH 

K 100~-Hoii. Cpe.IJ.HJI.II HHTeHCHBHOCTL • BLIBe,IJ.eHHoro ny'IKa 

cocTaBn.llna 3 MKA. PacnonmKeHHe MarHHTOB Ha KaHane 

nyqKa npe,IJ.cTaBneHo Ha puc. 6. C uenLro npoBepKH ax 

BOJ,IJ.eHCTBH.II Ha ny'IOK TOKOBLIH npo6HHK 7 HMen CMeHHLie 

KODDHMaTOpbl ,IJ.HaMeTpOM 9 H 6 MM. 3cllclleKTHBHOCTL npo

XO~,IJ.eHH.II ny'IKa no TpaKTY HOHonpoBo,IJ.a oueHHBanacL no 

OTHOWeHHIO HHTeHCHBHOCTeii Ha npo6HHKaX 2 H 7 npH Ha

CTpOiiKe no MaKCHMYMY TOKa Ha npo6HHK 7 C BKnJO'IeHHLIMH 

H BLIKDJO'IeHHLIMH cTaTopHLIMH MarHHTaMH. BHJyanLHoe 

Ha6nJO,IJ.eHHe 3a ny'IKOM OCyiUeCTBD.IIDOCL no nJOMHHOcllopaM 

H3 BeO c noMo~LIO nepe.IJ.BH~Hoii TeneBHJHOHHoii ycTaHOBKH. 

3KcnepHMeHTbl noKaJanH, 'ITO ,IJ.D.II KODDHMaTOpOB ,IJ.HaMeT

pOM 9 H 6 MM CTaTOpHble MarHHTbl n03BOD.IIIOT yBenH'IHTL 

HHTeHBHCHOCTL nyqKa Ha cllHJH'IeCKYIO MHWeHL B 4-5 pa3. 

KpoMe KoppeKUHH cy~ecTBYIO~Hx owa6oK B KaHanax 

TpaHCnOpTHpOBKH nyqKa, HCnODL30BRHHe MRrHHTOB CTa

TOpHOrO THna npH HaCTpOiiKe Ha pa3DH'IHble cllHJH'IeCKHe 

MHWeHH n03BOD.IIeT cy~eCTBeHHO CHH3HTL ,IJ.OnyCKH Ha yeT a

HOBKY MarHHToonTH'IeCKHX 3neMeHTOB. Cne,IJ.yeT TaK~e 

OTMeTHTL, 'ITO npH nHTaHHH CTaTOpHbiX MarHHTOB OT HC

TO'IHHKa nepeMeHHOrO TOKa C npOMbiWDeHHOH 'laCTOTOH 

50 T14 BOJMO)I(HO ocy~ecTBD.IITL cKaHHpoBaHHe ny'IKa Ha 

MHWeHH B .IJ.BYX B3aHMHO nepneH,IJ.HKYD.IIpHbiX HanpaBneHH.IIX. 

3TO n03BOD.IIeT paBHOMepHO pacnpe,IJ.eD.IITL nnOTHOCTL ny'IKa 

npa o6ny'leHHH MHWeHeii 6onLwoii nno~a.IJ.H. 

B JaKnro'leHHe aBTOPLI Bblpa)l(aJOT HCKpeHHIOJO 6naro-

,IJ.apHOCTL aKa,IJ.eMHKY r .H.cl>nepoBy Ja nOCTO.IIHHbiH HHTepec 

K pa6oTe, Ji.r .BHHOrpa,IJ.OBY Ja H3rOTOBDeHHe 06MOTOK 

cTaTopoB, a TaK)I(e A.K.EB.IJ.OKHMOBY H B.H.MenLiiHKOBY 

Ja nOMO~L B H3MepeHH.IIX. 
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PyxonHCb nocTynHna B H3,na TenbCKHii oT .nen 
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