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Bne,n;eHu:e 

B KOJJbUe HYKJJOTpoua pa:n.1emeHo 28 MYJJbTl1rIOJJbHblX KoppeKTOpoB (MITK) c 3 H 

4-Mll Tl1llaMH o6MOTOK B KalK,llOM [l]. B MITK BXO.lll!T ,llHrIOJJhHble (II - rrpllMble 11 

KOCbie), KBanpyrroJJbHble (K - rrpl!Mble H KOCbie), ceKcTyrroJJbHble (C - rrpllMbie) H 

OKTynoJlbHhle (0 - npl!Mble) o6MOTKH a pa.3JJH'-1Hb!X CO'-leTaHHllX. KalK)lall OOMOTKa 

MTII< 11MeeT HHlll1B11.llYaJJbHOe ::meKTpOIIHTami:e. MITK MexaH11:1.1ecKH coenHHeH c 

OCHOBIIOH Cl1JlbHOTO'-IHOH KBanpyrroJJbHOH JJHH30H 11 11MeeT C new o6mHe KaHaJJbl 

nn,i npoKa'lKl1 rem1,i. 

1 KoHCTpyK[(U:jl MYJibTU:IIOJibHbIX KOppeKTOpOB 

Ornoeub1e napaMeTpbI MITK npencTaemi HbI e Ta6mi:uax 1 11 2 11: Ha p11c. 1. Bee o6-

MOTKl1 HaBHTbl s Olll11-1 CJJOH MIIOrOlKHJJbHblM np0B0,llOM JlHaMeTp0M 0,5 MM, KpoMe 

ceKcTynoJJbHOH, »Me1omej;j nsa cHox. Ilnll o6MOTOK MITK HYKJJoTpoHa aHanor11:1.1110 

C o6MOTKaMH [2] np11MeneHO KOCBe111-1oe KpHOCTan1poBaHHe. OnnaKO y,ueJlbHall (Ha 

eJUIH11UY TellJlOriepena1omer1 fIOBepXHOCTH) MOll.{HOCTb JlHHaMH'leCKHX TeIIJIOBb!Jle

JleHHH B MTIK nyKJJoTpona nnll rrJ1am1pyeMoro u11KJ1a ycKopenMll 1 ru cymecTBeH

Ho Bb!We. O6MOTKH 3 ( CM. pHc.2) rrporrMTaHbl 3fIOKCMJlHbIM KOMrrayH.llOM 11 rrpHKJJe

eHbl K Tpy6'laToMy TerrJ1006MeHHMKY 2, no KOTopoMy UMPKYHHpyeT .uayx<pa.3Hb!H 

reJJMH. MeJibXHOpOBa.l! Tpy6Ka 2 llMaMeTpOM 5 X 0.5 MM HaBMTa Ha 06e1.1aHKY 1, 
M3roTOBJ1eH11y10 113 CTaJIH MapK11 1Xl8H10T, H np11KperrneHa K Heft rrpepbIBl1CTOH 

naHKOH. O6e,1aHKa llJlll yMeHbll!eHHll ,lllKoyneBbIX rIOTepb CHa6lKena npo,UOJlbHblMM 

Bblpe3aM11. floaepXHOCTb 3MeeBMKa BblpOBHeHa Ha TOKapHOM CTaHKe C fIOMOIIIbIO 

p0JJMKa, 3aTeM fI0Kpb!Ta CTeKJJOTKaHblO C 3fIOKCM,llHblM KOMrrayH.llOM. Ilocne IIOJ111-

MepH3aU11J,1 nony'leHHaSI rroaepXHOCTb rrpoTO'leHa ,llO l(MaMeTpa 14 7 MM, npH'-leM 

MIHIHMaJlblla.l! TOJ1III11Ha 3JJeKTp01130JJMPYIOIIIero CJJOll paBHa 0,3 MM. 

O6MOTKl1 OKpylKe!lbl WMXTOBaHHbIM MarHMTOIIpOBO,llOM 4 113 CTa.JJM MapKH 

3 - 310, TOJlll.{HHa J111CTOB lKeJJe3a paBHa 0,5 MM. JlMCTbl CKperrneHbl MelKllY co-

6oj;j C IlOMOIUb!O np»eapeI-IHblX K HMM CTa.JJbHbIX HaKJJa,llOK. Kp11ocTaTHpoBaHJ1e 

MarHwronposona ocymecTBJJlleTCll rrocpellCTBOM Me,llHbIX Tpy6oK 5, np11nallHHblX 

K )l(eJJe3y 11 HMeJOIU11X J(a.J-JaJI nwaMeTp0M 4 MM ,llJlll npoKa'-IKH KHilllIUero reJJMll. 

2 ToKOBBO,ll;bl u: CU:CTeMa OXJia)K,ll;eHU:j{ 

Oco6enHocTb TOKOBBOll0B MIU( cocTOHT B TOM, 'ITO OHR He oxnalK,uaIOTCll ra30-

06pa3HbIM renHeM. 3To Il03BOJ1HJ10 HCKJJI0'-111:Tb CJJOlKHYIO CHCTeMY c6opa reJJMll H 

peryn11posaHHll ero rroTOKOB 11 TaKHM o6pa.3oM yrrpocTHTh 3Kcrr:nyaTaUHIO MITK. 

To1weeonb1 HMeIOT TerrnoBbie "J1Kop11" Ha ypoBHllX TeMrrepaTypb1 80 11: 4,5 K. Ila

paMeTpb1 TOKOBBOllOB nauw B Ta6n11ue 3, KOHCTPYKUHll Il0Ka.3aHa Ha p11c. 2. Terrno

BOH "llKOpb" npencTaBJJlleT co6ow rraKeT crrallHHblX MelK.UY co6ow rrpl!MoyronhHblX 



Ta6m1ua 1: IlapaMeTphI MarHHTOB 

IlapaMeTp .. · 3Ha'I. 

BnyTp. miaM. Kap Kaea, MM 132 

BHyTp • .lJ.HaM.06MOTKH 1 °MM 147 

IlnnHa o6MOTKH , MM 310 

MaKc. pa601rniJ. TOK; •A 100 

O6MOTKH· Il/C/O: 
MaKC. none Ha nomoce, Tn · 0,15-/ 0,4 / 0,1 

qncno aMnep-BHTK0B I •KA· 9/ 8,2 / 1,.5, 

Ta6nnua 2_: IIc1:paMeTpbI npoBomnma 

IIapaMeTp 

Il:naM. 6e3 H30Jll!UHH' MM 
IlnaM. B H30JJllUHH , . MM, 

OTHomenne Cu/Nb Ti• 
,LJncno NbTi.:amn · .. • 

KpnT .. TOK (4,5 IS_; 1 Tn), A , 

3ua'I. 

0,5 

0,53+0,05 

1,38 
1045 

350 

nnacnrn 1-4, B TOM 'IHCJle H3 qionLrnpoBaHHoro Me,ll.b!O c .ll.Byx, CT0J)OII CTCKJIO· 

TeKcTOJIHTa. IInacTHHhI 4·npnrraMHbl K a30TH0MY (80· K) 3Kpauy 11yKnoTpona nnu 

renneBoMy 3MeeBnKy 5 ( 4,5 K), IlorronHHTeJJhHhIR cnoiJ. Me,n.noiJ. cpoJJhrH 1 o6ecne

'IHBaeT 11eo6xo.ilnMy10 TOKonecymyro crroco611ocTb "l!KopM". · ··· 

,ToKOBe,n.ymaM •'laCTb· TOKOBB0.lla (KpOMe "MKOpeiJ.") C0CTOHT H3 rn6Koro iKryra 

Me,ll.HhIX rrp0B0,ll.0B. CooTHOIJienne ,ll.JlHHbl I H , IIJIOIIla,ll.H norrepet.JIIOro Ce'ICHHll s 
)KryTa BhI6pano 0ilTHMaJibl!blM .ll.JIM o6ecrret.JeHHM MHHHMaJibllhIX TerrnonpHTOKOH 

q rrpn 80 n 4,5 K. Cornacuo .llaHHhIM •Pa6oTLI [5] B .ll.Hana3011e TCMneparyp 290-77 

K .ll.JlX Me,ll.HhIX T0K0BB0,ll.0B: , 

l 
sx/~3,4xl06

, AxM-1; q~0,04, BrxA-1; 

r,n.e 1-MaKCHMaJibl!blll. pa6ot.JHll. TOK (3.llCCh IlpHHl!T0 1=100 A). 

Ilnx ,n.nana3oua TeMrrepaTyp 77-4,5 K: 
< ,- ,·. -. 

[ 7 ,, ' l ,_, .. 

-xl = 10 AxM- · s ' ' q = 0, 0085, BTxA-I . 
', 

• ;' !,;. ;: : ' 

Ilnx ripe,tiorBpameunll :ineKTpnt.JecKoro · npo60J1 no frpal!M "s11mpM" qiom,ra BI,I

TpaBiiena 'c: TOKOBOll. CTOp0Hhl ITO K0HTypy IlJiaCTMHl,I ua IJIHJ)lflle 4 MM. 3TOT 

npoMe':iKyToK BhJ,D.ep)KHBaeT B BaKyyMe 10-5 MM pT. CT. nanpMiKCHHe >500 B: 

2 
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Ta6J111[la 3: TiapaMerp1,1 TOKOBB0.ll.0B 

Ilapa111cTp 

Ilmma m11111,I, 

Tino111. noncp. cet.J., 

Terr110so11 "ll Kopi, '': 

Ilmma. 

llhtpnua, 

Tino111. rroncp. ce,1. 

IIJ)OBOJUIIIKa, 

Tomu. 11:ioJJl!Topa, 

Ton111. 1t1om,rn. 
Tcm1011p11ToK (pac,1. 

Ila 1 TOIWHHOJt): 

rrp11 100 A. 
6e:i TOJrn.. 

~ . r-1 "'i '"' ..,. "' 
Q Q Q 

1\11'I 

MM2 

Ml\l 

MM 

MM2 

1'11\1 

MK!\I 

Br 

lh 

t 
t !Ir. 

311a,ie1111e 

300-S0K 

600 

15 

130 

94 

14 

0,4 

50 

4 
2,1 

80-•l,5K 

550 

5 

HS 
104 

16 

0,85 

0,25 

P11c. 1. Myn1,r1111on1,111,1i1 K<>pjWKTOJ)Ilhltt MarunT: l-011op11all oGct.Jai1.:a; 2-

Tpyfi,1aT1,1i1 TCIIJI006MCIIIIIIK C J1Hyx1t>a:illl,IM l'CJIIICM; :J-CHCJlXIlj>OHOJllllllllC o6MOT

KH; ,1-1\rnl'IIHTOIIJlOHOJl; 5-TellJJOOfiMCIIIIIIK ua l\larllllT0llp0H0JlC; 6-,cjmaueu JIJIII 

K()CIIJICilllll IWIITctKTlll,IX ("()C'Jl(lfl('lllftt CHCJlXll()0H0JlllllKa; 7-:)Jll'KTj>ll'(CCKall ll30Jlll

lll1ll 
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P11c. 2. TernIOBble ",S!KOpll" T0K0BB0Jl.0B: 1-.nonOJJIIlfTCJlbllaM Me.nnaM cj>OJJbra; 2-

q.JOJJbrif Jl.113JJCKTp11Ka; 3-Jl.H3JieKTp11K; 4-Tern10npoBOJl.Hal1 IlJJaCTl!Jia (Me.llb); 5-

Tpy6qaTbIW TCIIJI006MeHJIHK (MC.llb) 

( ~~-:~~-:r!~ 
r-- . -~-P· -·--

(! 

Puc. 3. Cxe.r.rn -Kp11ocTan1posa1rnJ1 1rna.npyrrom,11oil: nu1131,1, 11 MIIK: l-np.11Moii 

11 o6paTllblH reJill~Hl,IC KOJIJICKTop1,1; 2-CHJILIIOTOt.IHaM KBaJtpynoJJbJJaM Jil1113a; 3-

6JJOK MIIK; 4-Manrnnmposon; .5-Tpy6•1an,1il: Ter1J1006Me11111m; 6-TOKOBe.nyru1-1e 

IIJlaCT111Ihl TCIIJJ0BLIX "MKOpefi"; 7,8-TOKOBCJl.J!UHC nposona; 9-BaKyJMHbJW cocy.n 
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lbMepeua nonepe•mall TennonpoB0Jl.H0CTb A o6pa.3UOB qionbrllpoBaHHhIX ll30-

JJllTOpoB B l!CX0Jl.H0M COCTOllllllll ll IIOCJJe Harpesa, COOTBeTCTByroruero TCMIIepa

Type nail:KH. llnll MapKn C<l>T-2-0,5 rrp:11 5 K A~0,04 BTXM-1 xK-1, Jl.Jill MapKll 

CBY (Al20 3, TOJJIUl!Ha 1,2 MM, TOJIIUllHa qionhrn 33 MKM) A~0,03 BTXM-1 xK-1• 

C pocT0M TCMnepaTypbl TCIIJIOilpOBOJl.HOCTb 3Hat.IllTCJibHO B03pacTaeT.1lJI.11 qiom,

ruposarmoro CTCKJIOTCKCTOJIHTa C TOJIIUllHOH ll30JlllTOpa 170 MKM BeJillqllHa A 
113i1e11.11eTcM oT 0,04 BTxif'-1xK-1 rrpu 5 K no 0,2 BTXM-1xK-1 npu 30 K. IIo

nyTno ll3MepeHa TennonpOBOJl.HOCTb CTaJill MapKll 3-310 npn TCMIIepaType 6' K, 

KoTopa.11 cocTamma 0,68 BTx.r.c1xK-1 • 

Bhlllcmmocb, qTO .nm-ITCJibHbril: HarpeB .no TeMrrepaTyphl "'.200° .C, cooTBeT-
- i , ; - .~ , . i , ' ! - ; 1 ,: ; +'· -, t ~ ~ ~ ~ :·, # ._ 

CTBy1orueii rraii:Ke np1moeM IIOC-50, rrpIIBOJl.llT K Bcrryq1rna11n10 qionbrn II pe3Ko-

MY JMC!IbillCHI-IIO TCIIJI0IIp0BO.lllIOCTll. BM:eCTC c TCM rraii:Ka 6om,e nerKOIIJiaBKllMII 

rrpnnoMMlf _6una 6bI l\lCHCC Ha.ne,KHa H Jl.0JiroBeq~a; paBH0 l(aK JI KJICCBhIC C0CJl.lIHC: 

IIHJI Jl.CTaneil: "MIWpll". BbIXOJl. 6blJI llil.WJl.CH B KpaTIWBpCMCHH0M.Harpeae (11eCKOJib

K0 ceKyn.n) JI.0 200° C . KocBCIIHO 0 Jl.0ilJCTllM0CTH Kpcl,TK0BpCMCHHOr0 uarpeBa 

CBllJl.CTCJibCTBJCT TO, qro rrpbqJiocTb na 'OTCJiaHB~HHC qion~ni CTeKno'reKCTOJIJITa 

M:apKH C<I>~ 2-50 ne ll3MCH~CTC.ll II0CJIC. B03JI.CHCTBllll TCIIJIPBOr,o ynapa B TCqenl!e 
10 c rrpn 260° C [6]. · · •: ;; ••• 

Pact.IeTHall cpCJl.HllM pa3H0CTb TeMrrepaTyp MC,KJl.J TOKOBCJI.yrueii qacTblO TC~ 
IIJI0BOro "JII(Op.11" ll IlOBepXHOCThlO 'Teimoo6MenniiKa riptI 4,5- K paBHa ';.v i' K. ' ' 

IlllTaHIIC renireM MIIK,' !"laI'HllTOIIpOB0,lla ii TCIIJIOBOro "llKOp.!!"''ii:.zieT IIOCJIC

.doB~Tt!JlbHO C KBa.upyrr~JibHOH. 1!~~~011, ~iBUT0H Tpy6~aTbIM. CBepxrip~B~,nn°iIKoM 

[l] (cM. pnc. 3). rll.npaamrt.IecKoe corrpoT1rnnenI1e :noro TpaKTa rro;~6p~H~ TaKllM 

o6pa30M, qT06bI o6ecrreqHTb II0TOKTCJ!llll, neo6xo.nnMbIW JlJlll CH.IITllll CTaTnqecKl!X 

ll JlHHaMl!qCCKllX TCIIJIOBbIJl.CJ!CHllW ll3 JIHH3bl ll 6noKa MIIK C, T0K0BB0,llaMU; ilnH-

3a c 6no1mM MIIK II0Jl.KJJJOqeHa rrapanneJibH0 c .npyrl!Mll JillH3aMn u Jl.llII0JIMMH 

HJKJJ0TpoHa [1] K IIllT;·JOIUCMY n OTBOJl.llIUCMY _ renl!eBMM KOJIJICKTOpaM. Mac~o-
•. , · • ,_ ·' · ;, - :- ., ·· '; -. r ,. t . ',;

1 
,· , . ,. , , • , ,.. • ., • \ 

Boe rrapoco.nepMamie, B II0TOKC Jl.BJXq>a.3HOro reJillll Ha. BblX0J:i;C, _ ll3 -~~!1.0J!bHhIX. ll 

KBa.npyrroJibHbIX MarHI-IT0B HJKJI0TpoHa C0CTaBJillCT IIpl!MCpH0 0,9. 

3 Pe3yJihTaThI MCIThITaHMH 

lIJrn rrposepK!-I pa60Tocrroco6uocTn MIIK, Ha,lle:tKH0CTll n .nonroaeqnocTll npn

KJICHKH 6bIJill ll3r0T0BJICHhl ll llCIIhITaHbl IIOJIHOMaCUITa6HaM M0Jl.CJ!b [3],[4] ll OIIhIT

HhIH MIIK. Bell cepn.11 H3 28 UIT. MIIK ycrreUIH0 rrpomna CTCHJl.0BhIC pa6ot.IHe 

l!CIIbITaHl!ll. OrrhITHbIH o6pa3eU n cepuii:Hhie MIIK pa6oTaJill ycToiiqnBo BIIJI0Tb 

.no T0Ka 150 A. lhMeperia pa.i(iiii.Jii.H'aM TerinoiipoB<>JI.H0CTh o6MOTKH, KoTOpaM npn 
TCMIICpaType 8 K C0CTaBJillCT 0,05 B-r'xM..::rxK-1. linHaMl!qecKl!e TCIIJIOBhIJlCJie

HllM B qeThlpex o6MOTKax MIIK rrpn "TpeyronbHOM" UHKJie c BpeMenaMH rron'beMa 

ll crrana ToKa rro 1 c 11 MaKCl!MaJJbHhIM T0K0M 100 A cocTaBJillIOT 2,6 BT. Tenno

rrpl!T0K K reJil!CB0MY "MKopro" rrpu 1=100 A-const. paBeH 1,1 BT Ha 1 BB0JI., ll3 

HllX 0,7 BT na 1 BB0Jl. - CTaTnqecKl!H TCIIJI0IIpiIT0K no TOK0BBony. 
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4· BhIBO,ll;hl 

Co3,UaH KOMIIJieKC l\fyJihTIIIIOJlhHhlX MarHIITOB .um1. HYKJIOTpoua. BrrepBLIC npnn

U.HII KOCBennoro Kp.HOCTaTIIpOBaHHl'I rrpHMeHeH .UJI51 MarHHTOB H TOKOBBO.UOB O.UIIO

BpeMeHHO H B 6oJIBUlHX MaCU1Ta6ax, '!TO 11O3BOJIIIJIO OTKa3aTbC51 OT CJJO)KIIOH Cll

CTeMbl c6opa reJIIIl'I .1'13 MHOro'IIICJieHIIhlX TOKOBBO.UOB H yrrpOCTHTh 3KCITJiyaTan1110 

MIIK. Pa3pa6oTaHhI op.nr.nnaJihHhie Tex11OJiorIIl'I 1nroTOBJieHHl'I n KOHCTpyKHHII 

MIIK .n TeIIJIOBhIX "l'!KopeII" TOKOBBO.UOB. 
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