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ToROBBO;n;H ~AA unpeyAAUnOHHl:lX mecTRIIOJIIOCHl:lX mrns IzyRJioTpoHa 
~OJilKHII OTBe~aTb CJie,JzyIOIIII!M Tpe6oBaHIDIM: 

I. Hm,IlIH8JlbHHll TOR (IIOCTOJIHHl:lfi pelltlIM) - 2,5 RA. 
2. Y~eJibHI,Ii\ TeITJIOIIPIITOR B pa6o~yro 9OHY - I BT.Rr1. 
3. 8JieRTPH~ElCRaJI npo~HOCTb (B TOM ~liCJie B aBapnfiHOli cnTyaunn 

C nop~eii re.mreM li9OJl.fIUllOHHOro BaRyyMa ycROpliTeAA) - 2,5 RB. 
4. ·nr~paBJIIf'IeCROe conpOTIIBJieHHe - IO Rila. 
5. BaRYYMH8JI ITJIOTHOCTb BO Bcex peJK.IIMax. 
6 • .UonycTHMOe BHYTPeHHee ~aBJieHHe - 2,5 MIIa. 
7. MaJIHe ra6apHTII, npocTOTa ROHCTPYRUID'l n TeXHOJIOI'IlII JISrOTOB

JieHUJI, Ha~elKHOCTb B :mCITJIYaTaunn. 
CJie~eT OTMeTHTb, ~TO o6~oe Tpe6oBaHHe TepMOCTOi1:ROCTII 

B CJI~ae nper{pameHIIJI no~a~ reJIII.fi ~AA TOROBBO~OB Izyl(JlOTpOHa 
He JIBJI.fieTC.fi o6JI9aTeJibHI,IM, CJia6HM M8CTOM TOROBOfi u;eIIl'I JIBJIJieTCJI 
Tpy6~aTun cBepxrrpoBo~R, nepexo.wminn npn aToM B HOPMBJibHOe 
COCTOJIHne n HarpeBaromnficJI ropas~o 6IICTpee TOROBBO~a. B HBCTOJilllee 
BpeMJI cos~aHl:l H IICCJie~OBamr TOROBBO;n;Il Ha 2,5 RA, B 9HB~TeJibHOM 
CTeneHH OTBe~BIDl!lIIe nepe~cJieHHHM Tpe6OB8HII.fiM, 

2. KOHCTpyrunIJI TOROBBOJJ;OB 

TOROBe~e 8JieMeHTII TOROBBO~OB (~IIC. I ) COCTOJIT HS Me~oil 
Tpy6RH I, IIMeromett ce~eHHe BBepxy 75 MM, BHH3Y 30 MM2 n ~JIIIHY 
500 MM, n Tpex CITJIIOl!l9HHIIX Me~ OIIJieTOR 2, ITPHITBJIHHIIX HJIH 
npHRpenJieHHIIX K Hefi TeIIJIOIIpOBO~ RJieeM. TOKOBe~ii 8JieMeHT 
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IIOMemeH B TOHKOCTeHIJYID Tpy6y 3 li3 HeplltaBerome.ia CTaJin. 8JIO!npli"IOCime 

ll30Jl!ITOpH 4,5,6,?ilUIIOJIHOHH ll3 KarrpoJIOHa. JieKOTopue TOROBBO,nLI 6umr 
lliYHTRPOBaHH CBepxrrpOBO,nIDIROM Ha ,lJ;JIUHe 250 Ml\!. CBepxrrpoBo.n;mm rrpn:rra.HH 

K Me,lUillM ROHl(OBHRaM TOROBBO,lJ;OB rrpn:noeu IIOC-40 Ha ,I(JI.IIHe IOO MM. 

B TOKOBBO.n;ax Ha HOMHHaJII>Hillt TOR 6 RA OIIJieTiilI 2 R TOKOBe,nyU1eil Tpy6-

Re I II.PJIIIaHBaJIIICI, IIPHIIOeM ITOC-40 ll B ,n;pyrol/1 CJIJ"Iae IIpllBap1rnaJlllCI, 

aproHo,nyroBOH CBapKOll. 

3. MeTO)Uma llCilUTamrii 

TOROBBO,nLI lICilllTaHH Ha ycTaHOBKe ( puc. 2), o6ecne"IRBaIOmen yc.'IOBll.fl, 

OJIUSirne K paoo'll!M B HyltJIOTpOHe. IIpor,lelKyTO"IIIl:l.H cocy,n; OMitOCTI,!O IO JI 

cerrapnpyeT re.irn:.ia R npe,n;OTBpamaeT KOJie6aHII.fl IIOTOKa B TOROBBO,n;ax. 

I,faOJIJUUIOHIIllii BaKyyM B KpIIOCTaTe I0-3-ro-4 Ila. IlorpemHOCTI> I13Mepe

HH.II pacxo,n;a rasa "!epes poTaMeTpu ~ 3%. TepMOMeTpbl TyT
4 

ycTaHOB

JieHH Ha BHemHeil CTOPOHe_ KOHUeBHKOB B BaKYYMHOM RPHOCTaTe, T5 -

B Bos,nyxe. B Ka"!eCTBe repMOMeTpoB npm.rnHem,1 pesn:cropu Tnrra TBO c 
HOMll!HaJioM I KOrn, orrpa.rr.ynpoBamme B .nnarrasoHe TeMIIe_paryp 4,27300 K 
c TO"IHOCTI,lO ~ 0, 2% /I/. OIIJIOTKH R TOROBe,izymn:M rpyelRar1 rr Teprno

,n;aT"II1RII K TOKOBBO,lJ;aM rrpmwmrnaJIIWI, TermorrpoBO,!Uil:lM KJI00!,1. CocTaB 

R.lre.fl: BO,IUlliii pacTBOp CHJIIIITaTa HaTpIDI 50% 06'.bO!.l}!HX lI nopOUOK ORIICH 

RperirHIIR 50% 06'.beMHUX ~ CTaon:JII>HuMn Cles TOKa C"IHTamrcI> ycJIOBHR, 

Ror,n;a TI = T3 = 4,5 I: B Te"IeHHe ,nJillTOJII>HOro BpeueHU II.PH MI1Hl1MaJII>

HOI\I pacxo,n;e rasa. I{OHTpoJIUpOBaJiaCI> pasHOCTI, IlOTOlfWiaJIOB Ha BCO'.i 

,lJ;JIUHe TOROBBO,lJ;OB H Ha crramc CBepxrrpOBO,TI;HHRa C KOHl(013HKaMl!. 

4. PesyJII>TaTU HCIIUTa.HliH 

TenJionp1tTOR B pa6o"Iyro soHy 6e3 ToKa rrpn T1 = T3 = 4,5 K 
COCTaBHJI I BT. Y,n;eJII>HUti TeIIJIOIIPIITOK B paelo,zyro 30Hy IIPII TORO· 

2,5 RA COCTaBllJI I BT.RA-I II OH rrpaRTII"IOCRU He saBHCHT OT !IIYHTH

poBaHHR TOROBBO,lJ;OB CBepxnpOBO,lJ;HIIKOM. Y,n;eJII>HHi! TOIIJIOIIPHTOK TaRr.te 

He 38BHCUT OT ,lJ;JIUHH TOKOBBO,lJ;a, H3Mepemrn npoBe,n;eHU rrp:rr ,lJ;JIUHe 

TOKOBe,n;ymef'O aJleMeHTa 750 MM U 500 MM, T5 = 270 K. 
B TOKOBBO,n;ax Ha HOMlIHaJII,HID1 TOK 6 KA c OIIJieTKaMII, rrpIIIIaRHHUMII 

ITOC-40, y;IJ;OJII,HHfi TOIIJIOIIPHTOR IIPII TORe 4 RA COCT8BIIJI ...... r,3 BT.KA-I, 

rrpu TOKe 5_RA "'.'I,6 BT.RA-I. C oIIJieTRm.m, np1rnapeHHHMH aproHo

,n;yroBon CBapKOH K TOKOBe,n;ymeil· TpyelRe,y,n;eJII,HHll TOIIJIOI!pliTOK IIpll 

TORe 5 RA COCT8BIIJI .-,I,3 BT.RrI. Ilpll IIOBTOpHO!,I llCilllT8HlIH 

He noJiyqeHa pa6oqan TeMIIepaTypa Ha TOROBBo,n;ax. IloJIHaR pas6opKa 
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Pnc. I. 'i'OKOBe.eyIIIHe 3JI0MOHT!i TOKOBBO,ItOB: 

I - Me,n;aaa Tpy6Ra, 

:2 - Me,n;aa.H oIIJieTKa, 

3 - aep11t1rneromaH Tpy6Ka, 

4-7 - U30JIJ1TOpH. 
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P:rn. 2. YcTaHOBKa ,lJ.JUi IiC1Ih!T8HIIH 

TOKOBBO.D;OB: 

I - CBepxrrpOBO.D;HHK, 

2 - crraH CBepxrrpoBO.n;HHROB, 

T1+T5 - repuoMerpu. 

ITOKa3a.1Ja, tJTO OITJ!CTIC'I "rrpUJ!IIITJ!H 11 R TOROBG,ll1.fl'.l8'.I rpycie, ocipasonaB 

cioJinrnrn sasophl .n;M rrpoxo.n;a oxJia);{,ll;aJOI[(ero rasa. 

5. 38KJ!IJtJ8Hl'!e 

HcIIHT8HIIB ITOR838Jllf, '!TO TOKOBBO;!U,l TaKOfi IiOHCTPYitU:IIII Ha 

HOl,:!!:H8JlnHhll{ TOR .n;o 3 KA, Ha.n;elKHH B pacioTe u B .D;OCT8TOtJHOH cTerrelllt 

ornetJaIOT paccuarpunaeMur11 Bhl:Ue rpecioBaH:rrm,1. 

JTo:reparypa 

I. 13.H • .I(au;ROB, IIperrpmu OIDil'l 8-8~7I7, ,ITy6Ha, I983. 

Pyl<om1cn ITOCTYIDIJia B U3.D;8T8JII,Cit1ll1 OT.D;eJI 

I3 uapTa 1990 ro.n;a. 
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EapTeHeB B.,U. PB-90-186 
Ilpmiy,l.J;HTenbHO oxnaJK,u;aeMbJe 2, 5 KA TOKOBBO,l.J;bl 
.u;mI QHpKymrn;HOHHbJX CBepxnpono.u;HmHx MarHHTOB HyKnOTPOHa 

' 
Co3,u;aHb1 H Hccne,u;onaHbJ npHHy,u;HTenbHO oxnaJK.u;aeMbJe TO

KOBBo,u;w, npe,u;Ha3HaqeHHhle .u;nH pa6OThl C QHPKYnHQHOHHb~H 
CBepxnpoBO,u;HmHMH llieCTHnomocHblMH nUH3aMH HYKnOTPOHa. To
KOBe,u;ymHu 3neMeHT COCTOHT H3 Me,u;HOH Tpy6KH C 33KpenneH
HblMH Ha HeH Me,u;Hb!MH onneTKaMH H HMeeT noBepxHOCTb oxnaJK
,u;eHHH ~0, 4 M2 • · Y,u;ennHbJH TennonpHTOK npH TO Ke 2, 5 KA 
COCTaBnHeT ) BT.KA- 1 • rH.u;paBnHqecKoe conpOTHBneHHe npH 
onTnManbHOM pacxo,u;e oxnaJK.u;aJOmero ra3a 10 KITa. 3neKTPH
qecKaH npoqHoCTb H3OnHQHH 2,5 KB. 

Pa6oTa Bbmonnena B J1a6opaTopHH BbICoKux 3Heprur:i 0H5I11. 

TipenpHHT 061,e,rurneHHoro HHCTiiTYfa RAepHbIX HCCJJe,llOBaHHH. ,Uy6Ha 1990 

Ilepeno,u; aBTopa 

Bartenev V.D. 
The Force-Cooled 2.5 kA Current-Leads 
for Force-Cooled Supperconducting Magnets 
of the Nuclotron 

PB-90-186 

The force-cooled 2.5 kA current-leads for force-cooled 
superconducting magnets of the nuclotron have been cre
ated and tested. The current earring element is copper 
tube with shilds fixing at it,which has cooling surface 
~0.4 m2 • Specific heat influx at current 2.5 kA is about 
I W.kA- 1

• The hydravlic resistance at the optimum gas-
cooling load is 10 kPa. The electrical solid of insula
tion is 2.5 kV. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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