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B.B.KanHHH'leHKO 

MArHHTHLIH KOMITAPATOP C liECKOHTAKTHOH 
KOMMYT AUHEH OliMOTOK 

__) 



MarHHTHLie KOMilapaTOPLI, npuMem1eML1e B HCTO'IHHKax 

IlHTaHHH o6MOTOK :rneKTPOMarHHTa yCKOPHTen.11 Y-12OM, 

CHa6>KeHLI peneiiHO·TpaH3HCTOpHLIMB KOMMyTaTopaMH ,l\nH 

KOMMyTaUBB BTOPB'IHLIX o6MOTOK /I I.HcnonHHTenLHbIMH :rne

MeHTaMH peneiiHO·TpaH3HCTOpHoro KOMMyTaTopa HBnHIOTCH 

JneKTpoMarHBTHLie pene H, cne,!\OBaTenhHO, ,JTOMy ycTpoii-

: CTBY npucyI.QB Bee He,!J,OCTaTKH MeXaHH'leCKHX KOMMyTaTOpOB. 

, ;Kena TenhHO npeMeHeuue 6eCKOHTaKTHLIX KOMMYTauuoHHhIX, 

JneMeHTOB, TaK KaK OHO o6ecne'IHBaeT BLICOKYIO Ha,!J,e)KHOCTb 

KOMMyTa TOpa ,!J,a)Ke B pe)KHMe IlOBLIWeHHLIX CKOPOCTeii nepe -

KnJO'leHHH. 

O,!\HaKO 6ecKOHTaKTHLie KnIO'leBbie JneMeHTbl HMelOT 

OTHOCBTenbHO HeBLICOKOe conpOTHBneuue B pa30MKHYTOM 

COCTOHHHH e OTHOCHTenLHO 6onLWOe conpOTHBneHHe a JaMK· 

HYTOM /no cpaBHeHHIO C KOHTaKTHLIMH KnIO'laMe/. YKaJaHHLie 

He,!\OCTaTKH 6ecKOHTaKTHLIX KnIO'leii npu ucnonL30BaHHH HX 

B KOMnapaTopax MoryT npeae~TH K yxy,!J,WeHHIO TaKux napa

MeTpoa KOMnapaTopa, KaK TO'IHOCTL u cTa6enLHOCTL. 

CxeMa KOMMyTaUBH BTOPB'IHLIX o6MOTOK KOMnapaTopa 

noKaJaHa Ha puc. 1. 3.IJ.eCL Ki' ,K'{ , ••• K' , K" - KnIO'IH, 

I , I" I' I" n n , 
: I ' I, ••• , ' - TOKB yTe'IKB COOTBeTCTBYJOLQHX Knro-
y u Y yn yn 

11eu B pa30MKHYTOM COCTOHHHH. 

,D;n.11 cxeMLI puc. 1 ycnoaue paBeHCTBa a~mepBHT1<oni1ep

BH'IHOii B BTOpH'IHOii o6MOTOK KOMnapaTopa C y11eT0M TOKOB 

}'.Te'IKH Kn1011eii HMeeT BH,!J,: ', 

I , • 
YJ 

"" 
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Puc. 1. CxeMa ·KoMMyma11uii emopU'-IHblX o6MomoK KOMnapa
mopa. I sT- 3maAOHHblii moK, I - U3Mep.ReMbli1 moK, 1,2 .•• n -
emopu'-IHble o6MomKu KOMnapamopa. 

3.IJ;ecL: W1 I - .aMnepBHTKH nepaHqHoii o6MOTKH, 

I W. ( I sr-- I i ) - cyMMa aMnepBHTKOB no.IJ;KmoqeHHhIX ceKUHH 

BTOpHqHoH >o6MOTKH, I W i 1;j - BKna,IJ; OTKJIIOqeHHhIX 06-

MOTOK. 
OTHOCHTenhHaJI norpeWHOCTh cpaBHeHHJI, o6ycnoaneHHaJI 

TOKaMH yTeqKH KJilOqee:, paBHa 

~I 
I 

I w. I-~ - I W. I' . 
] Yl l y1 

WI I w i I ST 

Bhlpa)KeHue ynpoUlaeTcs, ecnu npHHHTh I-~ =I'. = lycp•r,IJ;e 
I 

Yl Y1 . v 

4 

yep- ~pe,IJ;Hee 3HaqeHHe TOKa yTeqKH npHMeHHeMhIX KJIIOqeu. 

Tor,IJ;a: 

~ I lycp 
--- OS ---- • 

I I ST 

I wi -I wi 
W1 I Wi 

~ . 
i) 
I 

.,,, 

B KOMDapaTopax, npHMeHseMhIX B KOMnneKce HCTOqHHKOB 

Y-12OM, nepauqHas o6MoTKa HMeeT O.IJ;HH BHTOK /Wi, =l eum./. 
BTopuqHa.JI o6MOTKa cocToHT H3 ,IJ;ayx ceK~ /1 H 2/, Ka)K,IJ;as 

H3 KOTOPhIX CO,D;ep)KHT no 10, H30nHpOBaHHhIX DO,IJ;CeKUHH. 

O6Ulee qucno BHTKOB B Ka)K,IJ;OH ceKUHH I W =2 10 -1 = 1023. 

qepe 3 BHTKH ceKUHH 1 npoTeKaeT TOK I ST t= 1,024 A, a qepe3 

BHTKH ceKUHH 2 - I sT2=1 MA OT BhICOKOCTa6HnLHhIX HCToq

HHKOB TOKa. MO:>KHO IlOKa3aTh, qTo ,IJ;nJI KOMnapaTopoB C yKa-

3aHHhIMH napaMeTpaMH o6MOTOK ,IJ;ODYCTHMO He yqHTbIBaTb 

norpeWHOCTh, o6ycnoaneHHyro TOKaMH yTeqKH KJIIOqee: ceK

UHH 2, ecnH 3HaqeHHe KOHTponupyeMoro TOKa 6onhwe 10 A 
/ I > 10 A/. 

B HaCTOJIUlee BpeMJI a KaqecTBe 6eCKOHTaKTHhIX KJIIO'leii 

B aBTOMaTHKe WHpOKO IlPHMeHJIIOTCJI TpaH3HCTOPHhle KJIIO- ,' 

'IH 121 . ,D;ns MaKeTa KOMMyTaTopa 6blnH BbI6paHbl TpaH3HCTO

pbI KT8O3A. H3MepeHHJI Ha11anhHOro TOKa (IKwnapTHH TpaH-

3HCTOPOB 3TOro THna /100 WT/ IlOKa3anH, 'ITO 4O0/o TpaH-

3HCTOpOB HMelOT Ha'lanhHhIH TOK MeHee 1 MKA, 2O0/o TpaH-

3HCTOPOB - ,OT 1 ,IJ;O 10 MKA H OCTanbHhle 4O0/o - CBhIWe 

10 MKA. Pe)KHM H3MepeHHJI 6hln BbI6paH 6nH3KHM K pa6011eMy 

pe)KHMY TpaH3HCTopoa B KOMMyTa Tope: Uk= 6 B, R 6 =l 00 OM, 
TeMnepaTypa Kopnyca /20 + 50/ ° C. B MaKeTe KOMMyTaTopa 

HCilOnh30BaHhl TpaH3HCTOphl C I KH.:0 MKA. 

YnpoUleHHaJI DJ)HHUHilHanhHaJI cxeMa KOMMyTaTopanoKa.,, 
3aHa Ha puc. 2. 

Tpa.H3HCTOpHo-TpaHccl>opMaTOPHhle 3neMeHThl /TT3/ 

npe,IJ;Ha3Ha11eHhl ,IJ;ns npeo6pa3oBaHHs KOMaH.IJ; ynpaansroUlero 

ycTpOHCTBa B OTilHpalOUlHe Hanps)KeHHJI, KOTOpble IlOCTynaroT 

Ha 6a3bl COOTBeTCTBYIOlllHX TpaH3HCTOpHhIX KJIIO'leH. 

IlpHHUHDHanLHas cxeMa TT3 noKa3aHa Ha puc. 3. Ilpu 

HyneaoM noTeHuuane Ha 6a3e Tl 3anepT H Ha BhIXO,IJ;e TT3 

Hanpg)KeHHe paBHO Hynro. IlpH no.IJ;a'le Ha 6a3y OTpHUaTenhHO

ro ypOBHJI Tl OTKpbIBalOTCJI u Ha BhIXO,IJ;e TT3 IlOJIBnseTCJI 

Hanps)KeHHe, OTKpbIBaIOUlee COOTBeTCTBYIOlllHH TpaH3HCTOp

HhIH KillO'I. 

,D;ns aBTOMaTH3HPOBaHHOH CHCTeMhl ynpaaneHHJI KOMna

paTopoM Heo6xo,IJ;HMO HMeTb Ha,IJ;e:>KHylO CHCTeMy KOHTpong 

HCDOnHeHHJI KOMaH,IJ;. ,D;a T'IHKH TO Ka / ,D;T 1 + ,D;T n /, BKJIIO -

'leHHble nocne,IJ;OBaTenhHO c BTOPH'IHhIMH t>6MOTKaMH, o6ec

ne'IHBalOT B03MO:>KHOCTh KOHTpong 3a npaBHnhHOCThlO Bbl-
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Puc. 2. JlpUHtJUnUOAbHQJI cxeMa mpaH3UCll10pH0Z0 K0MMymamo
pa. Jl,l -;- JI, n - eeHmUAU KJJ, 202, RO - 100 OM, Tl', Tl", ... 
Tn", Tn '- mpaH3UC1110pbl KT 803A. 
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Puc. 3. JlpUHtJUnUaAbHQJI cxeMa mpaH3UC1110pHo-mpaHc¢opMa-
mopH0Z0 3AeMeHma. I'IIH- zeHepamop npJIM0YZ0AbH0Z0 Ha
npJ1J1CeHUJ1, f = 1 -;- 2 KI'tJ, P -::5 Bm; mpaHc¢opMamop Tpl -
a/ MazHumonpoeoo: (Jeppumoeoe K0AbtJ0 M3OOO, 2Oxl2x6MM1 

6/ o6M0111KU: l-2x3OO 6U111K06, II3B-2 ¢ 0,15 MM, n-' 
-2xl3O eumKoe1 Il3B-2 ¢ 0,25; JJ,1-JJ,4 - 0UO0bl /l,9K; 
Tl - mpaH3ucmop II16; aMnAumyoa HanpJ1J1CeHUJ1 Ha wuHax 
"a" u "6" npuMepH0 10 B no 0111H0WeHU10 K 06111eii WUHe. 

nonueHHJI K0MaH,n. B Ka'ICCTBe ,na T'IHK0B ecnonb3YJOTCJI ,npoc -

cene uaCbll.QCHHJI / )J,H/. Ynpoll(CHHaJI cxeMa BKJilO'ICHH.H Ta

KHX ,naT'IHK0B D0Ka3aHa Ha puc. 4. Ilpe 0TCYTCTBHH T0Ka 

I3 r4epe3 ynpaanJ1101.Qy10 o6MoTKy( \\ ),HanpeMep, ,I:lpocceng 

)J,Hl /'ITO C00TBCTCTByeT 0TKJilO'ICHHIO BTOPH'IHOH o6MOTKH 

~- 1 K0MnapaTopa OT HCT0'IHHI<a ::nanoHHoro TOKa/, Hanp.11-

)KCHHe Ha BbIX0,I:\e 1 HC3Ha'IHTenhH0, TaK KaK HH,Z:ffKTHBH0CTb 

o6MOTKH Wk aenexa. · 
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Puc. 4. CxeMa eK .. t110'1eHUJ1 oam'IUKoe moKa. I'IIH - zeHepamop 
np.RMOYZOAbHOZO HanpJ1J1CeHUJ1, f = 5 KI'll, P ,,,2 Bm; J:(Hl 7 J:(H n 
.- . OpocceAU HQCblUleHUJI, ¢eppumoeoe KOAbijO M3000, 20x 
xl2x6 MM 3 , Wk = 300 6U11lK06, Il3Jlll/0 .cf,0,2 MM, W = 
= 20 6U1/lK06, II3B-2 ¢0,83 MM; QMnAUmyoa Hanp.RJICeHu1 Ha 
06Mo111Ke II mpaHc¢opMamopa Tp npuMepHo 5 B. 

IlpH npoTeKaHHH qepe3 W T0Ka I aT/'ITO C00TBeTCTByeT 

BKilIO'leHHIO B ~enb 3TanoHHofo T0ICa BT0PH'IHoii o6MoTICH NI/ 
np0HCX0,IJ;HT HaCbIIQeHHe cep,z:i;e'IHHICa ,z:i;poccena H Ha BhlX0,IJ;e 

1 Il0JIBilJleTCJl HanpH>KeHHe c aMililHTy,z:i;oii "' 4 B. 
Ilocne,z:i;oBaTenbHO c Ka:>K,z:i;oii BTopH'IHoii o6MOTKoii K0Mna

paTopa / cxeMa puc. 2/ BICmo'leHhl ,z:i;uo,z:i;hl / ,Ql 7. ,ll;n / ,npe,z:i;oT

BpaIQaIOIQHe 3aMhlKaHHe BT0PH'IHhlX o6MOTOK no nepeMeHH0My 
T0KY qepe3 oTKphlThlii napannenbHLiii xmoq u npoMe)ICyToK 

6a3a-K_onneKTop 3anepToro nocne,z:i;oBaTenLHoro xmoqa 

/3,z:i;ecb HMeIOTCJl B BH,IJ;y BT0PH'IHble o6MOTKH IC0MnapaTopa, 

8 

l 

0TKnIO'leHHble .OT HCT0'IHHKa :nan0HH0ro TOKa/. 'llyBCTBH

TenbH0CTb K0MnapaTopa pe3K0 na,z:i;aeT npu npoTeKaHHH nepe

MeHHhlX T0K0B B ~enax ero BT0PH'IHhlX o6MOTOK, Il03T0MY 

BKmo'leHHe yKa3aHHhlX ,IJ;H0,IJ;0B He06XO,IJ;HMO. 

O6cy:>K,z:i;aeMhlH MaKeT TpaH3HCT0pHoro K0MMyTaTopa 6bln 

HCilhlTaH B K0MnneKTe C K0MnapaTopoM. IlorpeWHOCTb 0T

C'leTa Ha HH>KHeM npe,z:i;ene /10 A/ He npeBhlWaeT 1. 10 - 4 • 

,ll;peii4i · HynH K0MnapaTopa, npuBe,z:i;eHHhlii K nepBH'IHOii 06-

M0TKe, C0CTaBnJleT ± 1 MAxeumoK, T.e. He npeBhlwaeT 

3Ha'leHHJl, npucy~ero K0MnapaTopy C MexaHH'leCK0H KOM

MyTa~ueii. 

Jlumepamypa 

1. JI.K.EozoMoAoea, 10.H.J:(eHucoe, B.B.KaAUHU'leHKO, 
B.A.IlepeJICOZUH. IlpenpUH1/l OHJIH, P9- 7339, J:(y6Ha,1973. 

2. 3.H.I'umuc. Ilpeo6pa3oeameAu uH¢opMa11uu OA.R 3AeKmpoH
HblX 11u¢po6blX 6bl'IUCAU1/leAbllblX ycmpoucme. I'OC3Hepzo
U30am, 1961. 

PyKOilHCb nocTynuna B H3,IJ;aTeilbCKHH 0T,IJ;en 
30 HIOnH 1974 ro,z:i;a. 
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