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OnHcaHa nonSipH30BaHHaH "3aMopo)KeHHaH" MHweHb, B Koropoli AHH8MH'Ie

CKHM MeTOAOM AOCTHI"'8eTC5! M8KCHManbH85! nonHpH38UHH npOTOHOB p + =98+ v - -±_2% B nponaHnHone, conep)KaweM Cr , npH reMneparype 0,3 K H none 

26,9 Kfc. .UoCTHI"'HYT85! Bb!COK8H nonHpH38UHH MO)KeT 6b!Tb coxpaHeHa ( "3a

MOp0)KeHa") B 6onee cna6oM (10 Kfc) MarHHTHOM none npH reMneparype 

0,035 K. 
0nHCbiB8eTCH arrrrapaTypa AnH H3MepeHHH CBepXHH3KHX TeMrreparyp H 

HAepHOH IIOnHpH38UHH MHllleHH. DpeA!I0)K8H8 MeTOAHK8 IIpHI"'OTOBneHHH o6pa3Ua. 

DpHBOAHTCH <jJH3H'IeCKtfe rrapaMeTpbi rrporoHHOH rronHpH30BaHHOH "3aMopo)KeH

Holi" MHllleHH H OCHOBHhie 8KCIInyaT8UHOHHbl8 X8p8KT8pHCTHKH YCT8HOBKH. 

Pa6ora BhiiiOnHeHa B J1a6oparopHH HAepHbiX rrpo6neM Ol1Hl1. 

Operrp11HT 06be,ni1HeHHoro 11HCTI1TyTa H,nepHbiX 11CCJie,nosaH11l1 

,ay6Ha 1976 

c 1976 06'1>eOuHeHHWii UHC•U•.YII AOepHWX UCC/Ie0060HUiijfy6Ha 

B nepaoB: qacTH HaCTOHIUeH ny6nuKai.J;HH /I I 6blnH pac

CMOTpeHbi 06li.{He npHHI.J;Hllbl pa60Tbi npOTOHHOH nonHpH30BaH

HOH "3aMOpo:>KeHHOH" MHWeHH, ,IJ;aHO OllHCaHHe ee KOHCTpyK

THBHOrO HCflOnHeHHH. 

BTopaH qacTb co.IJ;ep)KHT onucaHHe annapa TYPbi .IJ;nH 

H3MepeHHH caepxHH3KHX TeMnepa TYP H H.IJ;epHoB: non11.pu3a

I.J;HH, a TaK)Ke OflHCaHHe MeTO.IJ;HKH npHrOTOBneHHH o6pa3I.J;a. 

IIpHBO.IJ;HTCH 4JH3H'IecKHe napaMeTpbi npoTOHHOH nonHpH3o

aaHHOH "3aMOpO)KeHHOH" MHWeHH H OCHOBHble 3KCnnyaTa

I.J;HOHHble xapaKTepHCTHKH yCTaHOBKH. 

H3MEPHTEJibHAJI AIIIIAPATYPA 
"3AMOPO)J(EHHOH" IIOJIJIPH30BAHHOH 
MHJUEHH 

Ha puc. 1 H3o6pa)KeHa 6noK-cxeMa H3MepHTenhHOH 

annapaTypbi nonHpH30BaHHOH MHWeHH, cocTOHIUeii H3 CBq

CHCTeMbi ,IJ;nH HaKa'IKH nonHpH3ai.J;HH, 6noKa flHTaHHH CBepx

npoBO.IJ;HIUero coneHOH.IJ;a, annapaTypbi .IJ;nH H3MepeHHH caepx

HH3KHX TeMnepaTyp H Q -MeTpa ,IJ;nH H3MepeHH11. H.IJ;epHOH 

nonHpH3ai.J;HH. HH)Ke KpaTKO onucaHbi oTnH'IHTenbHble oco-

6eHHOCTH 3TOH annapaTypbi OT 06bl'IHO HCflOnb3yeMOH B 

nonHpH30BaHHbiX MHWeHHX • .D;n11. 6onee no,IJ;po6Horo 03HaKoM

neHHH npHBe,IJ;eHbi CCblnKH Ha OpHrHHanbHble pa60Tbi. 

CBq-mpaKm MuweHu 

,LJ;nH HaKa'IKH nonHpH3ai.J;HH HCnOnb30BanCH CBq-reHe

paTOp THna OB-13, cneuuanbHO oTo6paHHbiH H3 cepHH 
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fJnOK ntDna
HUR fl08 

An'f 

5noK numa-
HlJR HGZHUTQ 

HJMepume/lb 
conpomu6neH 

flOB~~@ 

~A~ 
~ 

M3-22 

1 -KJ 

2-nJ 
mt 

3-0n 

t.-Bo 

5, 6-~ 

Puc. 1 

-

1 

meflb 

Hamop 

Opbl 

npH60pOB no HaH60nbWeH MOUUIOCTH. BbiXO,IJ;Ha.JI MOI.QHOCTb 

707100 MB111 B .IJ;Hana3oHe :meKTPOHHOH nepecTpoii:KH qa

CTOTbl 74,5±0,5 rr~.~. CTa6HnH3aiJ;H.JI H C.IJ;BHr 'laCTOTbl 

reHepaTopa OCyi.QeCTBll.JillHCb C nOMOIIJ;biO CHCTeMbl aBTO

nO,IJ;CTpOHKH 'laCTOTbl I AIIq, puc. 11 no onopHoMy BbiCOKo

.IJ;o6poTHOMY pe3oHaTopy IQ =3 ·10 51. )l;m1 rpy6oro H3-

MepeHH.JI a6COniOTHOH 'laCTOTbl C TO'IHOCTbiO 10 - 3 npHMe

H.JillC.JI TaK>Ke CTaH.IJ;apTHbiH CBq- BOllHOMep. H3MepeHHe 

CBq-MOI.QHOCTH ocy~~~;ecTBn.Jinocb c noMOI.QbiO MOCTa M3-22 

c TepMHCTOpHbiM ,IJ;aT'IHKOM M5-50. 

H3MepeHue ceepxHU3KUX meMnepamyp 

)l;n.JI .IJ;HCTaHIJ;HOHHOrO H3MepeHH.JI CBepXHH3KHX TeMne

paTyp 6bln cneu;HanbHO pa3pa6oTaH HMnynbCHbiH OMMeTp/ 2/. 

0CHOBHOe OTllH'IHe ero OT IIPHMeH.JieMbiX 06bl'IHO MOCTOB 

nepeMeHHOrO TOKa 3aKniO'IaeTC.JI B TOM, 'ITO noKa3aHH.JI 

3TOrO npH6opa He 3aBHC.JIT OT napa3HTHblX eMKOCTeH H 

HH.IJ;YKTHBHOCTeH, nO.IJ;KniO'IeHHblX K TepMOMeTpy conpOTHB

neHH.JI. 3TO 06CTO.JITenbCTBO n03BOnHnO HCnOnb30BaTb pe

aKTHBHbie cPHnbTpbl .IJ;n.JI HCKniO'IeHH.JI neperpesa TepMo

MeTpa OT HaBO.IJ;OK npH BKlliO'IeHHOM YCKOpHTene. XapaK

TepHa.JI MOI.QHOCTb, nO,IJ;BO.IJ;HMa.JI K COnpOTHBneHHIO npH H3-

MepeHHH, He npesblwaeT 10-12 Bm npH R = 10 KOM. B He

KOTOpblx cny'la.JIX .IJ;ll.JI cpaBHeHH.JI npHMeH.JillC.JI TaK>Ke 

MOCT rrepeMeHHoro ToKa Cryo-Bridge S -7 2 lqCCP I. 

Annapamypa OAJI U3MepeHUJI e&JCOKoii 
JIOepHoii noAJIPU30liUU 

)l;n.JI H3MepeHH.JI non.JipH3aiJ;HH B ,IJ;aHHOH pa6oTe npH

MeHeH Q -MeTp/3/ C >KeCTKOH cPa30BOH aBTOnO,IJ;CTpOHKOH 

pe30HaHCHOH 'laCTOTbl npHeMHOro nocne,IJ;OBaTenbHOrO KO

ne6aTellbHOrO KOHTypa/ 4 /.CxeMa aBTOnO,IJ;CTpOHKH pa6o

TaeT Henocpe.IJ;CTBeHHO Ha pa6oqeii: qacToTe Q- MeTpa, 

pasHoii: 114,5 MTt~. OnopHbiM Hanp.JI>KeHHeM cxeMbl aBTo

no.IJ;cTpoii:KH cny>KHT Bq-HanpB>KeHHe reHepaTopa Q-MeTpa. 

Cyi.QeCTBeHHO HOBblM B ,IJ;aHHOM npH6ope .JIBn.JieTc.JI To, 'ITO 
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~a3a 3TOrO HanpH~eHHH npH 3aDHCH HeyCHJieHHOrO CHrHa
na RMP B rennoBoM paBHOBeCHH no.n:crpaHBaercH cne
UHaJibHOH CXeMOH aBTODO.Ll:CTpOHKH TaKHM o6pa30M, qro6M 
ycTpaHHTb H3MeHeHHe cPOHa /6a30BOH JIHHHH/ B HH3KO
qaCTOTHOM TpaKTe Q-MeTpa. 3Ta .Ll:ODOJIHHTeJibHaH aBTO

DO.Ll:CTpOHKa clJa3bl ll03BOJIHeT 3aDHCMBaTb HHTerpanbHYIO 
HHTeHCHBHOCTb HeyCHJieHHOrO CHrHana C TQqHOCTbiO He 
xy~e 1o/o. Bbi,n:eneHHe cHrHana RMP H3 rnyMa, a TaK~e 
3aiTHCb HHTerpaJibHOH HHTeHCHBHOCTH CHrHaJIOB ocymecr
BJIHeTCH CTp060CKOITHqecKHM HHTerpaTOpOM. KaK ITOKa3aHO 
B pa6ore I 41 , rronpaBKa K K03cPcPHUHeHTY ycHneHHH nonHpH-
3aUHH Ha HeJIHHeHHOCTb Q- MeTpa hE npH ITOJIHpH3aUHH H,n:ep, 
6JIH3KOH K 100o/o, MeHbliie 1 ,5o/o. )J;nH TOqHoro onpe,n:eneHHH 
3aBHCHMOCTH 8 E or rny6HHbi Mo,n:ynHUHH Bq- HanpH~eHHH 
cHrHanoM RMP 6Mn ocymecrBneH pacqer Ha 3BM npHeM
Horo KOHTypa c KoaKcHanbHbiM Ka6eneM 6e 3 ynpomaromHx 
npe.n:nono~eHHH. 3ror pacqer noKa3biBaer, qro npH rny6HHe 
MO,n:yJIHUHH OT 0 ,n:o 25o/o rronpaBKa DE JIHHeHHO B03pacTaeT 
OT 0 ,n:O +0,8o/o .Ll:JlH CHrHana DOJIO~HTeJibHOH ITOJIHpH3aUHH 
H OT 0 ,n:o - 1,1 o/o .Ll:J1H OTpHUa TeJibHOH ITOJIHpH3aUHH. IlpH 
pacqere 6Lmo Hcnonb30BaHo npe.n:no~eHHoe B pa6ore I 51 
aHanHrHqecKoe Bhipa~eHHe ,n:nH clJopMhi JIHHHH RMP. 

l,035x 0 w 
0 

1 w - w 1 2, s4 -1 
X "(w) = ----- [ 1 + 4 (--~) 

~w ~w 
/1/ 

r,n:e XO - CTaTHqecKaH H,n:epHaH BOCITpHHMqHBOCTh, w 0 = 
=277·114,5·1dlc -l - pa6oqag qacrora Q-Merpa, napaMerp 
~w = 277 ·5,58 ·10 4 c - 1 onpe.n:ensncs H3 3KcnepHMeHra, HH
,n:yKTHBHOCTh npHeMHOH KaryrnKH BW6paHa 0,135 MKTH, 
.Ll:JlHHa KOaKCHaJibHOrO Ka6eJIH £ = ,.\B = 1,88 M, ero no
CTOHHHaH 3aTyXaHHH J-5 = 0,012 Hn/M, /f.-= 1 ,42. IlpH 
conpoTHBneHHH noreph KOHTypa R = 10 OM H3MepeHHoe 3Ha
qeHHe clJaKTOpa aBTODO.Ll:CTpOHKH S OKa3aJIOCb paBHMM 3. 
<l>aKTOp aBTOITO,n:CTpOHKH onpe,n:enHeTCH DO CTeneHH no,n:aBne
HHH ",n:yrH" ITpH BKJIJOqeHHH CXeMbl aBTOITO.Ll:CTpOHKH . .lionee 
,n:eTaJibHOe H3JIO~eHHe MeTO.Ll:HKH BBe,n:eHHH ITOrpeliiHOCTH 
onHcaHo B pa6ore I 3/. 

Ha puc. 2 noKa3aH CHrHan RMP B rennoBoM paBHOBeCHH 
npH reMneparype 0,54 K. 06MqHo KanH6poBKa Q-Merpa 

6 

Puc. 2. CuzHaA .HMP e menAoeoM paeHoeecuu npu T=O,S4K. 

ocymecrBnHeTcH npH 6onee BhlCOKOH reMneparype: 1,2 K+ 
-'-1,5 K. 

)J;nH oueHKH HCKa~eHHH ycHneHHoro cHrHana RMP Ha 

puc.3 npHBe,n:eH CHrHan 80%-HOH DOJIHpH3aUHH Ha npHMO
yrOJihHOM ITbe,n:ecrane. IlpH 3aDHCH CHrHaJIOB ,n:HaiTa30H 
pa3BepTKH BM6Hpancs paBHMM 400 KTij, cKopoCTh pa3-
BepTKH - 200 KTij/Mc. Ha puc. 4 ITOKa3aHM CHrHanM x' H 
X 

Puc. 3. YcuAeHHbiU cuzHaA /~Otfo/ Ha np.IIMOYZOAbHOM 
nbeoecmaAe. 
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Puc. 4. YcuAeHH&Ie cuzHaA&I x' u x ". 

C/>H3HIJECKHE IIAPAMETPhl 
"3AMOPO}l(EHHOH" MHHIEHH 

3KcnepaMeHTanLH~e pe3ynLTaTM, npaae,IJ;eHH~e HH~e. 
nonyqeH~ npa 3KCnnyaTaUHH "3aMopo~eHHOH" npOTOHHOH 

MHWeHH B pa6oqax YCllOBHHX CHHXPOUHKllOTpoHa JUJU. 
Pa6oqaa 06'LeM MHWeHH - 15 CM 3 , K034>4JHUHeHT 3anon

HeHH11 pe30HaTopa o6pa3UOM - 0,6, cpe,IJ;HHH ,IJ;HaMeTp 

rnapHKOB - 2,0 MM. 3$$eKTHBHaJI llllO~a,IJ;L rnapHKOB -

180 cM 2 . KoHueHTpauaJI napaMarHHTH~x npaMecea, npa 

KOTOpOH nonyqeHa MaKCHMallLHaH llOllHPH3aUH11 P ± = 98± 
±20/o, cocTaBnJieT -1,8 ·10 20 cnuH/cM 3 , Ho = 26,9 KFc. 
PaccTOBHHe Me~,IJ;Y MaKCHMyMaMH Ko34>4JauaeHTa ycaneHHJI 

~H =100 Fc. rpa$HK, xapaKTepH3YIO~HH CKOpOCTL HaKaqKH 

~H ~, npaae,IJ;eH Ha puc. 5. Kpaaa11 2 cooTBeTCTByeT onTa

ManLHOH CKOpOCTH HaKaqKH llOll11PH3aUHH 060HX 3HaKOB 

npa MOIUHOCTJIX W+= 0,8 MB111/cM 3 H W _ = 0,44 MB111/CM 3 . 

TaKHM o6pa3oM, MO~OCTL, Tpe6yeMaJI ,IJ;llB HaKaqKa P _, 
npH6llH3HTellLHO B 1,8 pa3a MeHLWe, qeM ,ll;llJI HaKaqKH 

p +' qTo HaXO,IJ;HTCJI B COOTBeTCTBHH C / 6/ • rpa$HK 1 OTp~
~aeT pa3pyweHHe non11pa3auaa CBq- non eM c qacToToH, 

COOTBeTCTBYIO~eH MaKCHMYMY K034>4JHUHeHTa ycaneHHJI no

ll11pH3aUHH npoTHBonono~Horo 3HaKa. BpeMB pa3pyweHHJI 

ll0llHpH3aUHH COCTaBnJieT 12 MUH. 
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llpa MO~HOCTH W + = 0,4 MB111/CM 3 apeM.H HaKaqKa 

llOllO~HTellLHOH llOll.HpH3aUHH B03pacTaeT B COOTBeTCTBHH 

c rpa$HKOM 3 I puc. 5/. 3aBHCHMOCTL nonJipH3aUHH oT 

apeMeHH HaKaqKa aHanoraqHa nonyqeHHOH ,IJ;n.H LMN I 14/ , 

T.e. 

p - P(t) 
M 

p = exp(- _t_) 
M ' TH 

/2/ 

r,IJ;e rH- apeMH HaKaqKa. PM= 98±20/o - MaKCHManLHoe 3Ha

qeHae nonJipa3auaa. ~n11 yaenaqeHHH non11pa3auaa ca~we 

850/o /rpa$HK 2, puc. 5/ Tpe69aanocL CHH~eHae ypoBHJI CBq

MO~HOCTH. 
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Puc. 6. 3aeucuMocm& epeMeHu ;,iJepHou peAat<cat.~uu om 
noA;, Ho. 

Ha puc. 6 noKa3aHa 3aBHCHMOCTb apeMeHH H,nepHoii 
penaKcauaa npa TeMnepaType 40 MKoT nonH H0.KaqecTBeH
Ho xo.n penaKcauaa cornacyeTCJI cl61, o,nHaKo HMeeTcJI 
KonaqecTBeHHoe pacxo:>K,neH:He B cTopoHy yMeHbiiieHHJI T1 B 
273 pa3a. TaKoe pacxo:>K,neHHe B03MO:>KHO, ecna yqecTb, 
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D 

·1 

A 
'1 

qTo T 1 cymecTBeHHO / 7/ 3aBHCHT oT cnoco6a nparoToaneHHJI 
MHWeHH H HCnbiTbiBaeT pe3KYIO 3aBHCHMOCTb OT KOHUeHTpa
UHH IT 1 - N"f

3 
' r.ne N e - KOHUeHTpaUHJI napaMarHHTHbiX 

ueHTpoa/. B HaweM cnyqae 3To .naeT yMeHbiiieHHe pac
XO:>K,IJ;eHHJI B 1 ,572 pa3a. ,lJ;pyroii npaqHHOH yMeHbllleHHJI 
T 1 B HaweM cnyqae MO:>KeT 6b1Tb pa,naauaoHHoe o6nyqeHHe 
MHIIIeHH B npouecce H3MepeHHJI T 1.B o6naCTH TeMnepaTyp 
HH:>Ke 50 MK 6blno o6Hapy:>KeHo pa3naqae so apeMeHax 
penaKCaUHH nono:>KHTenbHOH H OTPHUa TenbHOH nonHpH3aUHH. 

+ -
BpeMJI T 1 > T 1 , qTo CBJI3aHo, no- BH.IJ;HMOMY, c neperpesoM 
.IJ;HnOnb· ,IJ;HnOnbHOrO pe3epsyapa :meKTpOHHbiX CnHHOB /8/ 
H 3aMe,nneHHeM BCne,IJ;CTBHe 3TOrO penaKCaUHH nonO:>KHTenb
HOB nonHpH3aUHH . 

IIPHTOTOBJIEHHE OEPA3.QA 

B KaqecTBe o6pa3ua acnonb3oaancJI KOMnneKc Cr v 
KOTOpbiH o6pa3yeTCJI B nponaH,IJ;HOne ·1 ,2 nyTeM BOCCTaHOB· 
neHHJI Cr VIi' 10- 14( Hcxo,nHbiM coe,nHHeHHeM HBnHeTCJI K

2
Cr

2
0 

7 
MapKH "Xq". Ilepe.n acnonb30BaHHeM K 2Cr 2 0 7 H3Menb
qancH a ny,npy a BbicywaaancJI a TeqeHae 2 'l npa 120°C. 
IlponaH,naon -1,2 MapKH "q" nepe,n acnonb30BaHHeM nepe
roHHnCJI. 06pa3Ubl nponaH,naona- 1,2 c pa3naqHoii KOHUeHT
pauae:H Cr v nparoToBnHnHcb cne,nyiOIUHM o6pa3oM: cMecb 
60 MA nponaH,IJ;HOna-1 ,2 H K 2Cr2 0 7 /B OTHOWeHHH no Becy 
24:1/ nepeMeiiiHBanaCb MarHHTHOH MeiiianKOH B TeqeHHe 
180 MUH npH nOCTOJIHHOH TeMnepaType 65°C H,IJ;aBneHHH 10-
15 MM pm.cm. Kon6a,s KOTopo:H npoxo.nana peaKUHH,6bma 
COe,IJ;HHeHa C B03BpaTHbiM XOnO,IJ;HnbHHKOM,OXna:>K,naeMbiM BO· 
,nonpOBO,IJ;HOH BO,IJ;OH. PeaKUHOHHaJI Kon6a 3aiUHIUanacb OT B03-
,neiicTBHJI caeTa.qepe3 180 MUH nonyqanocb pa6oqee seme
CTBO MHWeHH C KOHUeHTpauaeii 1,5·102° CnUH/CM~3aTeM pa
CTBOp 6biCTpO KOHUeHTpHpOBanCJI ,IJ;O :>KenaeMOH KOHUeHTpa
UHH nyTeM yMeHbllleHHJI ,naaneHHJI ,IJ;O 1 MM pm. CITl. B TeqeHHe 
10-15 MUH. MeTO.IJ;HKa nparoTosneHHJI o6pa3ua OTnaqanacb 
OT HCITOnb30BaHHOH B /14/ cne,nyiOll.{HM: 

1/ ysenaqeHO BpeMJI peaKUHH B,IJ;BOe, C 90 ,IJ;O 180 MUH; 
2/ He npoH3Bo,nanacb oTrOHKa nponaH,naona so apeMJI 

peaKUHH; KOHUeHTpHpOBaHHe OCyll.{eCTBnJinOCb nHIIIb Ha KO
HeqHOH CTa,IJ;HH peaKUHH, no HCTeqeHHH 180 MUH; 
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3/ yMeHLWeHO BeCOBOe OTHOWeHHe KOMITOHeHTOB peaK· 

IJ;HH C /15:1/ ,Il;O /24:1/. 
,LI;mi o:u;eHKH KoH:u;eHTpa:u;HH Cr V B npHroroaneHHLIX 

TaKHM CITOC060M o6pa3:u;ax HCITOnL30BanacL 3aBHCHMOCTL 

nonywHpHHLI nHHHH 3ITP or KOH:u;eHTpa:u;HH Cr v, npHBe,IJ;eH

HaJI B pa60Te /l 4/. )l;mi 0Tpa60TKH MeTO,Il;HKH npHrOTOBneHHJI 

o6pa3IJ;OB HCITOnL30BanacL CITeiJ;HanLHaJI yCTaHOBKa jgj CO 

CMeHHLIMH o6pa3IJ;aMH ,IJ;nJI H3MepeHHJI BpeMeHH penaKCaiJ;HH, 

BpeMeHH HaKaqKH H K03~HIJ;HeHTa YCHneHHJI ITOnJipH3aiJ;HH 

npH T= 1 K. 

llonJipH3a:u;HJI 98±2o/o 6Lina ,IJ;OCTHrHyTa B o6pa3:u;e c 

KOHIJ;eHTpa:u;HeH 1,8 ·1 0 20 cnUH/ CM 3 , OIJ;eHeHHOB ITO WHpHHe 

nHHHH 3ITP. llpHCYTCTBHJI Criii B pa6oqHx o6pa3:u;ax He 

6LinO 3aMeqeHO ITpH HCITOnL30BaHHH CITeKTpOMeTpa 3ITP 

C qyBCTBHTenLHOCTLIO 10 ll CnUH/CM 3 * 

3KCIIJIYAT AaHOHIJME XAPAKTEPHCTHKH 
YCTAHOBKH 

Ha puc. 7 npHBe,IJ;eHa l}lororpal}JHJI ,IJ;eHCTBYJOIUeii: nporoH

HOH nonJipH30BaHHoii: "3aMopo)l(eHHoii:" MHWeHH. 3anycK 

YCTaHOBKH HaqHHaeTCJI C 3anHBKH )I(H,Il;KOrO a30Ta B a30THYIO 

BaHHY H ITpHHY,IJ;HTenLHOrO OXna)I(,IJ;eHHJI, a TaK)I(e 3anHBKH 

a3oTa B renHeBLie eMKOCTH caepxnpoBO,IJ;JIIIJ;ero MarHHTa. 

C yqeTOM BCeX OO,IJ;rOTOBHTenLHLIX onepaiJ;HH, a30THOe 

oxna)I(,Il;eHHe ycraHOBKH ,IJ;nHTCJI oKono Tpex qacoa. Y3nLI 

CTyneHH paCTBOpeHHJI oxna)I(,IJ;aiOTCJI C OOMOIIJ;LIO Tenno-

06MeHHOrO ra3a /renHJI/. IIITaHra MHWeHH BBO,IJ;HTCJI B 

KOHIJ;e a30THOrO OXna)I(,Il;eHHJI C OOMOIIJ;LIO C'LeMHOrO IIIni030· 

BOrO yCTpOHCTBa, KOTOpoe IT03BOnJieT H30nHpOBaTL HH)I(HIOIO 

oxna)I(,IJ;eHHYIO qacTL WTaHrH H wapHI<H 3aMOpO)I(eHHOrO npo

naH,IJ;HOna or BHewHeii: arMocl}lepLI Ha acex :nanax 3arpy3I<H 

BeiiJ;eCTBa B ycTaHOBKY. llocne 3anHBKH B MarHHT a30Ta 

npOH3BO,IJ;HTCJI ero OTI<aqi<a ,Il;O ,IJ;aBneHHJI 0,15 amM, a 3aTeM 

*H3MepeHHJI npoH3BO,IJ;HnHCL B Ka3aHCI<OM l}JH3HI<o-reXHH
qeci<oM HHCTHTyTa Kcl>AH CCCP C.A.Jiyqi<HHOH H r .r .lio
POBHKOBLIM. 
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npHHY,IJ;HTeJibHOe OllOpO:>KHeHHe reJIHeBbiX eMKOCTeii: OT :>KH,IJ;

KOrO a30Ta. 

renHeBoe OXJia:>K,IJ;eHHe CBepxnpOBO,II;.H~ero MarHHTa 

H CTyneHH paCTBOpeHH.H npOBO,II;HTC.H B TeqeHHe 4,5 '1. 

~JI.H TOrO qT06bl yrOJibHa.H JIOBYWKa CTyneHH paCTBOpeHH.H 

37 I puc. 8/ npe:>K,IJ;espeMeHHO He a,IJ;cop6Hposana o6MeHHhlii 

ra3, B KOH:u;e renHesoro oxna:>K,IJ;eHH.H ee no,IJ;orpesaroT Harpe

saTeneM H2 MO~HOCTbiO 0,3 Bm. TaKHM o6pa3oM y,IJ;aeTc.H 

oxJia,IJ;HTb y3Jihl CTyneHH pacTsopeHH.H ,IJ;O T =10 K. Ilocne 

BbiKJIIOqeHH.H HarpeBaTeJI.H JIOBYWKa 6hlCTpO a,IJ;COp6HpyeT 

Tennoo6MeHHhlii ra3, o6ecneqHsa.H xopomyro BaKyyMHYIO 

H30JI.HD;HIO. IlOCJie TOrO KaK ypOBeHb :>KH,II;KOrO reJIH.H ,II;OCTH

raeT OTKpbiTOrO KOH:u;a JIHHHH llHTaHH.H BaHHbi-KOH,IJ;eHCaTopa, 

BKJiroqaeTC.H Hacoc, OTKaqHsaro~Hii ee. BaHHa-KOH,IJ;eHcaTop 

3allOJIH.HeTC.H B TeqeHHe -5 MUH. 
KoH,IJ;eHca:u;H.H ra3osoii cMeCH 

3He-4He B KOJIHqecTBe 

225 A C KOHD;eHTpa:u;Heii ~e 30o/o llpOH3BO,II;HTC.H B TeqeHHe 

30 MUH. B 3TO :>Ke BpeM.H B CBepxnpOBO,IJ;.H~HH MarHHT 

BBO,II;HTC.H TOK. IlOCJie YCTaHOBJieHH.H TellJIOBOrO paBHOBeCH.H 

B KaMepe pacTsopeHH.H Ha ypoBHe 1 ,5 K KaJIH6pyeTc.H 

CHrHaJI .HMP OT npOTOHOB BeiD;eCTBa MHllieHH. 3anycK petiJ

pH:>Kepa Topa pacTBopeHH.H ocy~ecTBJI.HeTc.H nyTeM nocne,IJ;o

saTeJibHoro BKJIIOqeHH1i Hacocos MexaHHqecKoro BH-1Mr, 

poTa:u;HOHHoro WS -250 H IiH- 2000. Ilocne oxna:>K,IJ;eHH.H 

BaHHbl HCnapeHH.H H ,II;OCTH:>KeHH.H HH3KOrO ,IJ;aBJieHH.H B TpaKTe 

OTKaqKH 
3He BKJIIOqaeTC.H HarpeBaTeJib BaHHbl HCnapeHH.H 

H3 /puc. 8/, no,IJ;,D;ep:>KHBaro~Hii BhlCOKYIO UHPKYJI.HD;HIO 3He B 

pe4JpH:>KepaTope. BpeM.H, 3a KOTopoe petiJpH:>KepaTop ,IJ;OCTH

raeT pafioqero COCTO.HHH.H, COCTaBJI.HeT 30-40 MUH. 
IlOCJie 3aBepmeHH.H ,II;HHaMHqecKOH llOJI.HpH3aD;HH MHllieHb 

"3aMopa:>KHBaiOT", T .e. 6biCTpO OXJia:>K,IJ;aiOT ,II;O CBepXHH3KHX 

TeMnepaTyp. CKopocTh oxna:>K,IJ;eHH.H TaKoBa, qTo TeMnepa

Typa pacTBopa c MOMeHTa BhlKJiroqeHH.H CBq noHH:>KaeTc.H 

,II;O 0,15 K 3a 2 MUH; B ,IJ;aJibHeii:meM B TeqeHHe 15 MUH 
,IJ;OCTHraeTc.H TeMnepaTypa 0,05 K. IloJIHoe speM.H oxna:>K

,IJ;eHH.H ,IJ;O npe,IJ;eJihHOii TeMnepaTyphl 0,03j; K cocTaBJI.HeT 

20- 25 M UH. ITo Mepe oxna:>K,IJ;eHH.H KaMe phi pacTsopeHH.H 

CKOpOCTb D;HPKYJI.HD;HH llOCTeneHHO yMeHblliaiOT nyTeM H3-

MeHeHH.H TOKa HarpeBaTeJI.H BaHHbl HCnapeHH.H. HHKaKOrO 

pa3pymeHH.H llOJI.HpH3aD;HH BO BpeM.H npo:u;e,D;ypbl "3aMopa

:>KHBaHH.H" 3aMeqeHO He 6biJIO. 
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CKOpOCTL HCTiapeHHR )KH~KOrO reJIHR B HaWeM BapHaHTe 

B OCHOBHOM onpe~eJIReTCR KOHCTPYKUHeH KpHOCTaTa H 

TOKOBBO~OB CBepxnpOBO~RIUero MarHHTa. PeclJpH)KepaTop 

paCTBOpeHHR TIOTpe6JIReT )KH~KHH reJIHH ~OCTaTOqHO 3KO

HOMHO BO BCeX pe)KHMaX pa60TLI. llOJIHOe TIOTpe6JieHHe 

reJIHR ycTaHOBKOH COCTaBJIJieT 0,7 A/~ B "3aMOpO)KeHHOM" 

pe)KHMe H 1,1 A/~ B pe)KHMe ~HHaMHqeCKOH TIOJIJipH3aUHH. 

TaK KaK noneJHLIH o6'LeM )KH~Koro reJIHJI 12 A, TO B cpe~HeM 
TIO~JIHBKa )KH~KOrO reJIHR OCy}UeCTBJIReTCJI qepe3 Ka~Lie 

16 ~. 3Ta onepauHR o6LJqHo JaHHMaeT 15-20 MUH H npo

H3BO~HTCJI 6e3 HapyWeHHJI pe)KHMa ycTaHOBKH. 

YnpaBneHHe 6onLWHHCTBOM onepaUHH Ha ycTaHOBKe BO 

BpeMR JanycKa H BO BpeMR 3KCTI03HUHH MHWeHH OCYIUeCT

BJIJieTcR ~HcTaHUHOHHO, T.e. npH BKnroqeHHOM ycKopHTene, 

qTo 3HaqHTeJILHO yBeJIHqHBaeT BpeMR HCTIOJIL30BaHHJI MHWe

HH B 3KCnepHMeHTe. 

B KOHUe 3KCnepHMeHTa lliTaHra MHWeHH BLIHHMaeTCJI 

H3 YCTaHOBKH H BMeCTO Hee B KaMepy paCTBOpeHHR BBO

~HTCR 3KBHBaJieHT MHWeHH. HH)KHJIR qacTL WTaHrH MHWeHH 

<JMeCTe C BeiUeCTBOM n lMeiUaeTCR B cneuHaJILHLIH XOJIO

,UHJILHHK B HHepTHyro a TMOCciJepy H TipH TeMnepa Type, 6JIH3KOH 

K aJOTHOH, COXpaHJieTCJI ~0 CJie~yroiUero 3KCnepHMeHTa. 

ABTOpLI 6Jiaro~apRT COTpy~HHKOB CeKTOpa CBepXHH3KHX 

TeMnepaTyp JUIIIA.O.OpnoBa, O.H.IIJ.eBeneBa, H.3.KpaxTH

HQBa H coTpy~HHKOB 3MM JIRII H.A.IIeTyxoBa, II.A.IllnH

clJepToBa 3a KaqeCTBeHHOe H3rOTOBJieHHe CJIO)KHLIX ~eTaJieH 
YCTaHOBKH. ABTOpLI TIPH3HaTeJILllLI TaK)Ke CT. HH)KeHepy 

Kli JIRII B.B.KynHKOBY Ja pa3pa6oTKY 6onLwoB: qacTH 

yJnoB MHWeHH H HH)KeHepy ceKTopa H24 O<I>B3 B.H. TpoclJH

MOBy 3a TIOMOIUL B npOBe~eHHH 3KCTiepHMeHTOB. 

B JaKnroqeHHe aBTOPLI cqHTaroT CBOHM npHJITHLIM 

~OJirOM BLipa3HTL npH3HaTeJILHOCTL qJieHy-KoppeCTIOH~eHTy 

AH CCCP B.II.,li;)KeJienoBy H npoclJ. IO.M.Ka3apHHOBY 3a 

60JILWyro TIOMOIUL H TIOCTOJIHHOe BHHMaHHe K pa6oTe. 
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