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llpOKa~e MnH norpYEHHe CBepXnpOBO~~Me MarHMT~ Cnym8T OCHOBHH
MH 3neMeHTaMH TaKMX 3neK~pO~H3HqeCKHX YCTaHOBOK, KaK YCKopMTenM 3a
pHmeHHYX qaCTHQ, TepMo~epHHe peaKTO~ c MarHHTHUM y~epMaHMeM nnasMN 
MT.n. XapaKTepKCTMKH 3THX MarHMTOB, a TaK~e H~eMHOCTb pa60~ CHC
TeM B QenOM c~eCTBeHHO 3aBMCHT OT ycnoBHA KPHOCTa6HnH3aQHH CBepxnpo
BO~~MX 06MOTOK Ha renHeBOM TeMnepaTypHOM ypOBHe. 3TH ycnoBHfl a 3Ha
~HTenbHoA Mepe onpe~enHDTCR xapaKTepHCTHKaMH Tennonepe~aqH npK CTa
qMoHapHHX H HMnynbcHHX 3Hepro~eneHHflx. rrOcne~He MorYT 6~Tb 06yc
noaneHH, B qaCTHOCTH, ~e~OpMaQHRMH H B3a~MH nepeMe~eHHHMM BMTKOB 
06MOTOK no~ ~eACTBHeM no~epOMOTOpHHX CHn, CKaqKaMH MarHMTHoro nOTO
Ra, BHe38nH~ paCTpeCKHBaHHeM H30nnqHH, p~HaQMOHHHM pasorpeBoM H 
T.n. 

'CneAYeT OTMeTHTb, qTO 06~eM ~SHHHX no HMnynbcHoA Tennonepe~aqe 

K renHD OTHOCHTenbHO Man, npaKTHqeCKH He CHCTeMaTH3MpOBaH H OXBa~

BaeT He Bce peM~ H ycnoBHfl, HHTepeCYD~He paspa60TQHKOB CBepxnpOBO~ 

~~MX MarHKTHHX CHCTeM. B CBn3H c 3TMM MHTepec K no~06HHM HCCne~OBa

HHHM B03paCTaeT. 
Uenb HaCTo~eA pa6ó~ COCTOHT B BOCnOnHeHHH HeKOTOpYX npo6enOB 

B 06~eMe ~8HHHX no HMTIYnbCHOA Tennonepe~aqe K renHD npHMeHHTenbHO K 
ycnoBHflM pa,60TU cBepxnpoBo~~HX MarHHT.OB norpyxsoro TMna, 1'aIU1X, KaK 
OIlRC8HHHe " Hanpmaep, .;/1/. 

3cKH3 qaCTH nonepeQHoro CeqeHHfl TaKoro MarHHTa nOKa38h Ha pHc.I, 
r~e TaKMS npe~cTaeneH 3KCnepHMeHTanbHHA 06p83eQ, c nOMO~b~ KOToporo 
Mo~enHpOBanHCb Hccne~eMHe TennOBYe peMHMY. ü6paseQ COCTOHT H3 no~
nOMKH 7, npe~cTaBJun:lII~eA c060A tnnMlf1oB8HHYD KepSllHqecKYJ> Tpy6KY 
~ 11,5 x 1,75 MM, H H~neHHoA Ha ee nOBepXHOCTb yrnepo~oA nneHKH 8 
~JIHHoA 54 MM. YrnepO~HaH nneHKa cnYJIHT onsospexeaao aarpesarenea M 
ManoHHepQHOHHHM ~coKoqyBCTBMTe.nbHYM TepMonpe06paaOBaTenew. To.n~MHa 

HarpeeaTenfl - TepMoMeTpa HT MeHee I MKM, BpeMR TennoBoA peaKQHH 
MeHee 100 HC, qyBcTBMTeJIbHOCTb IYH do/dr, oxoao 0,2 IrI npa TeMne
paTYpe 4 H. llOCTOHHHaH BpeMeHH BHpaBHMBSHMfl nonH TeMTIepaTYP no Ton
~HHe nO~nOMKH ~0,5 MC. C TOPQOB KepaMHQeCKaR Tpy6Ka 3aKpHTa TeKCTO- I 

nHTOBYMH 3arnymKaMH 6, BKneeHHHMM c nOMO~bD 3nOKC~Horo KneH, QTO n03
BOJIneT npH renHe~ TeMTIepaTYpax no~epMHBaTb BHYTPH Tpy6KM BaK,y,YM. 

Ha pHc.1 nOKa3aHa TaKme Tpy6Ka 9 M3 CTanH I2XI8HIOT ~ 16 x I MM ~H
HoA 80 MM. B3TY Tpy6KY npH He06xo~HMOCTH MO~O nOMe~aTb 06pa3eq, MO
~eJIHpYfl "cTecHeHHhle ycnosaa" B csepxnposonsnex MarHHTe norpysnoro TH
na. 06paaeQ YCTaHaBJIKBanCfl B ~epmaTenb 2, n03BOnRD~HA ~HKcHpoBaTb ero 
B ropH30HTaJIbHOM, BepTHKanbHOM H npOMe~TO~X nono~eHHHx B 06~eMe 

renHfl. 

IheB:fttHHb1'A IHCMyr \ 
""WI !se.c ~J10Bal.a'~ 
IMSl(~!OTEKA ...-.iIiiiiíIIIII__.......~p'~
... "!I -.:. 
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PHC. I. KoHCTPYR~MII 3KCnepMMeH'l'WIbHOrO oõpaaua: 

I - ~MRcaTop, 2 - Aep.aTenb, 3 - npoBoA8, 4 - onopa, 
5 - ~eH'1'pMpYI)I~8SI BCTaBKa, 6 - sarJIy1llK8, 7 - Rep8MHtleCKM 
nO,[VJoua, 8 - yrnepoAM8SI MeHKa, 9 - Ifpyóxa MS C'1'8JlH, 
10 .- rMÓK~ '1'lIra, 11 - Konb~e~e cepeópRHYe XOHlfaR'l'H, 
12 - OrpSHHtlHTenb, 13,14,15 H 16 - COOTBe'1'C'1'BeHHO MOHO
nposon, 3J1eRTpOMSOJl~HH, lItiJleso MCBepxnPOBO~U OÓIIO'1'Ka 
norpyzHoro liarHMTa Cilllli II . . 

HT ÓWI npoK8JlMÓpO·B8.H B renHM - (1,6+5,03) K; BOAopoAe 
(13,6+20,18) K; 830Te - (77+85) K, a '1'aKKe npM ROMH8'1'HOR '1'ewnepa'1'Ype 
(293 K)tITO ASHHHM X8XHÓPOBKH nocTpoeH r~MpoBo~A nOJlHHOII B~a
Ifl T:::: aI( (In. R-f)/( co cpe~HeKBB.JWa'1'HlIHIiI( 0'1'OOH8HMelll 0,1 %. 

Ire 
C'1'pYK'1'Ypa lUlIIapa'1'YJ>H ,!VIR MCCJIeAOB&HHII IOIIIYJIbCHOA '1'eItlOne.pe,lt8lU1 

npeAC'1'aBneHa Ha pMc.2. 
MO~OCTb Ha OÓp83e~ nOAae'1'CII 0'1' YCHnH'1'eJIII MO~OC'1'M YM tlepes ÓJlOX 

HarpY30lC MS~M'1'1II BH3. OCOÓ8HHOC'1'b YM COCIfOwr B 'I'OM, 'Q'l'0 OH 1I0m'1' pa
ÓO'1'alfb ~_p8Ul49 CTaÓHJma~ K8x I t-IartpsmeHHJI, '1'8.K H MO~OCIfH. IToc.le,lt
HMA pemw HeOÓXOAMM B CBII3R C '1'eM, tlTO renHlDlHa HarpyaKM aa BpeMJI 
HMnynbca 1I0Ee'1' HaMeHR'1'bC' ÓOJIee tleM B 3 paaa. CxellHaH peWIH3aqMJI 3'1'0
ro BaPMSH'1'8 npMBeAeHa B 2/. YM OÓecnetIHB8.e'1' ,IVlM'I'9JIbHOCTb nepenaero 
~pOH'1'a HMIIYJlbCa OKono 10 MltC npH HaMeHeHRH HanpKllt8HHII 0'1' HyJlII AO 

200 B. ~HTenbHOCTb, 8MnJJHTYAa, CKBalItHOCTb M BenMtlHHa nepeAHero ~pOH
Ta MMnYnbCOB MO~HOCTH a~amTCII ÓnOKOM ynpaBneHH~ MCOrJIaCOBSHHII BYC, 
KOTopuA, KpOM8 Toro, ~PMMpyeT/HMnYnbCIII. aanycKa,IVI1I ~. Bonee nOA
POÓHO ~~M BYC onMCSHH B 12 . 

BenHtlHHa MO~OCTH, ~enlle

MoA B HarpyaKe, a~aeTcR c no
"O~bD IO-paap~Horo ~M~pO-SHano

rOBoro npeoópaaOBaTenll UAIT. O~~ 

pOBKa HaMepReMUX TOKOB H HanpH
.eHMA oc~eCTBBlleTca 12-paap~

HliMH SHanoro-~~poBliMH npe/ó~a

aOBaTemUIM Al.(II CAM 4.04-1 9. 
,n&iHlie c OÓOHX AUIT a8IlHCIIIBSlJTCa 
B ÓY~pHYD n8llRTb BIT o(h,eMoM 
4 Kx 16 tlepea ÓnoKM ynpaaneHHR 
noCneAOBaTenbHOA aartHCbD BY. 
ITocJIe aartOnHeHHR BIT ASHHllle CtlH
THB8IJTCII B SBM tlepea MarRC'1'paJIb 
KAMAK. ITap8MeTIJi HMIIYnbca MO~
HOCTM, nOA8.lS8eMOrO Ha HarpyaKY, 
KOHTponHpyxJTclI aartOMHHàIl~mr oc
~MJIOrp8JfloM Tektronix -7623. B 
KatleCTBe noaepoqHYX npH60poB npH 
K8XH6poBKe MCnonbaYD'l'CR HSHO
BonbTMeTpi Keithley -18I. 

CBRab SBM MERA-60 c MarHCTPHc.2. BJIoK-cxeMa HaMepH'l'eJlbHOA 
panbD KANAK oC~eC'l'BnRe'l'CR tI~a

C~C'l'eMH: Hr~ - HaXOnHTeJIb Ma 
CTaHAapTHliA KOH'l'pOnnep I06A I.rMÓRHX MarHMTHYX AMCKax, K 
~a ~Bo~a nonyqeHHoA HH~OpM8.QHMKOHTpOJIJIep KpeAT8, HUM MHUr 
Ha MOHMTOp H r~nOC'l'pOHTenb .

HHTe~AcY COOTBeTCTBeHHO QBe'1'
HCnOJIbaYJ)TCII HHTeP4eAcHlie ÓJlOKHHYX MOHHTopa Mr~nOCTpOH'l'eJlR, 

• HI..(M M HJ..U'.Al.(II - SHanoro-~~poBOA npeoópa-
ITaKeT nporpaMM, OÓeCnetlMBSIJaoBa'1'enh , BIT - óytJlePH8JI 1I8111I'1'b, 

~HX npOBeAeHHe 3KcnepHMeHTOB HaBY -ÓJIOK ynpaBJIeHHII óytJlepHoA 
JlHHMM c SBM H nocJle~ HX OÓn8MRTbD, UAII - ~HlIlpo-&H8.JIoroBNA 
pa60'1'KY' , HartMCSH aa R3YKaxnpeoópaaOBa'1'eJlb, rrH - reHepa'l'Op 

MACRO - II H ~pTpaH-IY •'l'aK'l'OBYX HMnYnbcoB, YM - YCMJlH
Bc BceM AHartaaOHe HaMepeHMA

'l'e~b MO~OC'1'H, BH3 - ÓJIOK Harpy
norpeaaocra onpeAenaeMWC BeJlHtlHHaOR H a8lqH'l'li, BYC - ÓJIOK ynpaBJIe
pa8HOCTe~ T9MnepaTyp, MO~OCTeAHR1I R CHHXpoHHaaQHH, UB - ~~poBoA 
TennO~eJleHHR H HH'1'epBaJIOB BpeBOnb'l'Me'1'p. 
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MeH:a - ae IlpeBHIlIaJill COOTBeTCTBeHHO 0,5%, 1+4% R I, O MKC. 
ITpH paCqeTax xapaKTepHcTHK TennoEUX peEHMOB Hcnonh30BaHH ~aHHHe 

no Tennonpo~o~HOCTH M TennoeMKOCTH MaTepHana no~nOMKH - KepaMHKH t no
nyqeHHHe B TeXHHqeCKOM YHHBepcRTeTe ~e3~eHa H B na60paTopHH R~ep
HHX npo6neM OMflM /4/. 

KOHKpeTHUMH TennO~H3HqeCKHMH cBoAcTBaMH Hcnonb30BaHHoA aMo~HoA 

yrnepo~oH nneHKH ~ He pacnonaraeM. ITo3TOM,Y onpe~eneHHe TeMnepaTYP~ 

TennooT~8ID~eH nOBepxHocTH TnuB H3 cpe~HeHHTerpanbHoH no Ton~HHe 
HT TeMnepaTYP~ ~p t onpe~enReMoA B 3KcnepHMeHTe t He npOH3BO~RnOCb. 
B CBR3H c 3THM sesne non neperpesoa L:1 T H~O nOHHMaTb pa3HOCTh 
TeMnepaTYP Tep H 06I:>eMa remm Ts: L\T = Tep - Ts . CJIe~eT OT
MeTHT~t qTO t KaK nOKaa~H OQeHKH t BenHqH~ lép H TnOB OTnHqamT
CR He 60nee qeM Ha 5+10 %. ~R OQeHO~HX paCqeTOB Hcnonb30BaHU CBoAcT
Ba aM0gyHHX yrnepo~~ HHTeA t npHBe~eHHHe B pa60Te rap~Hepa -H ~ep
COHa / . 

8KenepHMeHTH npOBe~eH@ B 06õeMe Hac~eHHoro renHR npH ~aBneHHRX 

60, IOO t 140 H 180 KITa npH ropH30HTanbHoA H BepTHKanhHOH opHeHTaQHHX 
o6pasqa B CBo6o~HblX H CTeCHeHHblX ycnoBHRX. 

ITonyqeHH@e pesynbTaTH npe~CTaBneHH B B~e saBHCHMOCTeH neperpe
Ba ~T HT OT BpeMeHH t nocne Ha6poca KMnynbca MO~HOCTH cTyneH
qaTOH ~OPMH. ITapaMeTpOM cnYmHT MO~HOCTb Tenno~eneHHH. ~SH KpHBSH 
COCTOHT Hs ~ 8000 TOqeK t MS KOTOpax ~ 4000 nonyqeHH c HHTepBanoM 
50 MKC t a OCTanbHHe - c HHTepsanoM 15 MC npH ToA Me MO~HOCTH. ITepBoe 
H3MepeHHe npOHsBO~HnOCb ~epe3 10 MKC nocne Ha6poca HMnynbca MO~HOCTH. 

PesynbTaTH 3KcnepHMeHToB npH BepTHKanbHoA op,e,TaQHH o6paaQa s 
cBo6o~HHX ycnoBHHx B cpaBHeHHH c ~aHHHMH CT~apTa 3 npe~cTaBneHH Ha 
pHc.3. 3KCnepKMeHTanbHHA o6paseQ CT~apTa npe~CTaBnRn co6o~ nnocK,yD 
nnaCTHHKyt COCTO~ HS KBapQeBo~ rrO~OMKH H HanHneHHOA Ha ee nOBepx
HOCTb TOHKOA yrnepo~HoA nneHKH t cny~eR HarpeBaTeneM-TepMOMeTpOM. 
Pa30rpeB HT OC~eCTBnRnCH cTyneHqaTHMH HMIT,YnbCaMH 3neKTpHqeCKOrO TOKa 
npH cTa6HnHSHpOBaHHOM HanpHMeHHH Ha HT. 

Ha pHCYHKe OTqeTnHBO npOCneMMBaIDTCR ~eneHHHe CTDapTOM 06naCTH 
HeCTaQHOHapHOH TerrnonpOBO~HOCTHt CT~HOHapHoro nY3HpbKOBoro KHneHHH t 
MeTaCTa6HnbHOH HyxneaQHH t nepeXO~HO~O H CT~HOHapHoro nneHo~oro KH
neHHR t yqaCTKH HeCTaQHOHapHoro SaKHnaHHR H KpH3Hca. B 3THX 06naCTRX 
Ha6nro~aeTcR xopomee KaqeCTBeHHoe cornaCOBaHHe nonyqeH~ pe3ynbTaToB 
c ~aHHHMH CTroapTa. 

O~HaKO aa p:aCYHKe np:aCYTCTByeT 06JIaCTb t B KOTOpoA aaperxce
pHpOBaHH He OTMeqeHHHe CTDapTOM npoQecc~. 3Ta 06naCTb npe~CTaBnReT 

co6o~ HenpaBRnbHHA TpeyronbHHK H HaxO~HTCR B HHTepBanax neperpeBOB OT 
I ~o 10 K H BpeMeH OT 100 MC ~o 60 c. OHa o6pasoBSHa KpHBHMH 3aBHCH

4. 

MOCTeH nep6rpeaa HT OT BpeMeHK, KOTopYe cooTBeTcTBynT MO~OCT~ HM- _ 
ny~hCat 6nH3KHM K cTaQHoHapHoR KpHTHqeCKOR BenH~He. ~ee 3Ta o6nacTh 
HMeHYeTCR "o6naçTbn HeycTORqHBOCTH" OH. 

KOnHqeCTBeHHOe pacxo~eH~e 3KCnepHMeHTanbHHX pe3YJIhTaTOB c ~8H
HHMH CTDa~a BHe OH MOEHO 06~RCHHTb P83JIHqHHMH B repMeTpHRX. p83Me
pax H cBoRcTsax MaTepHanOB 3KCnepHMeHTanbHHX 06pasQOB. a TaKEe TeM. 
qTO paaMet:Ji TenJIOOT~8I)~eR nOBepXHOCTH 06pa3Qa C'l'lOapTa (5 x Ia MM) He 
o6ecne~B~H aBTOMo~enbHOCTH npoQecca Tennonepe~aqH /6/. 
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PHc.3. 3aBHCHlfoCTb neperpesa ÂT OT BpeMeHH t nocze 
Ha6poca HMIT,YJI&ca MO~OCTH npa Be~HKanbHoA OpHeHTaqHH 06
p834a B cB060~ YC~OBHRX B cpaBHeHHH c ~8HHYMH C~Dapra /3/. 
,ltaBJIeHHe P - aTMOclPePHoe. napaiGéTp - IIJIOTHOCT& 'l'eIIJIOBOrO 
nOTORa ("BT/,}). 

KpOMe ~o~o. nOCJIe Ha6poca Harp,y3KH Ha HT c H3MeHeHHeM TeMnepaTY
pH MeHReTCR ero cOnpOTHBJIeHHe, qfO IIpH YC~OBHH cTa6HnH3aqHH ~anpRKe
HHR Ha HT. npHBO~ K H3MeHeHHn MO~OCTH Tenno~eneHHR. Tax. H~pHMep. 

npH H3MeHeHHH TeunepaTYpH HT Ha I H 10 K H3MeHeHHe MO~OCTM Ten~OBY

~eneHHR B'r~MA ~OCTHraef COOTBe~C~B8HHO B8n~HH 10 H 100 %. qTO He 
MomeT He BnHHY& Ha'XO~ np04eccoB HecT8QHoHapHOA Tennonepe~aqH. KOTO
pHe pe~MC~pMpoB8H ~apT. B CH~ H3JIOZeHHOro MO~OCTb TennO~eJIeHHR. 

·5 



RaR M nnOTHOCTó TennOBoro nOTORa B renM~ OT HT, B 3RcnepMMeHTax CTIDap

Ta He Mo~eT C~MTaTóCH napaMeTpOM, XOTfl B ero paÓOTe MMeHHO nnOTHOCTb 

TennOBoro nOTOKa fiCnanD30BaHa KaK napaMeTp. B OT~~e OT npHBe

~eHHHX ~aHHHX CTroapTa rrpe~CTaBneHHHe HaMa pe3Y~D~aTH nan~eHH B 

3RcnepMMeHTax npM CTaÓMnM3MpOBWiHOA BO BpeMeHM MO~iOCTM hI Tenno~e
neHHH B HT, ROTOpaR OÓOCHOBaHHO Mcnonb3yeTcH B Ra~eCTBe napaMeTpa. 

Ha pMc.3 nnOTHOCTó TennOBoro nOTORa Mcnonb3yeTcH B Ra~eCTBe rrapaMeTpa 

nKilló nOTOMY, ~TO MMeHHO 3TY BenM~MHY YRa3~Ban Ha rp~MRax B CBoe~ pa

ÔOTe CTIDapT. ~I 
M3nO~eHHNMM BUrne npM~MHaMM, nO-B~MMOMY, OÓõHCHHeTCH He TonbRO 

RonM~eCTBeHHoe pacxo~eHMe HaCTOH~MX pe3ynbTaToB c ~aHHNMM CTDapTa 

BHe OH, a TaR~e M OTCYTCTBMe B ero ~aHHNX oónacTM HeycTo~~MBOCTH M 

Haónro~aeMHX B He~ 3~RTOB. 

M3MeHeHMe nono~eHMH rpaHM~ OH M BHAa npoTeR~~Mx B HeA np04eccoB 

B 3aBMCMMOCTM OT opHeHTa4MM M HanM~HH CTeCHeHHNX ycnoBH~ npocne~HBa

eTCH no npMBe~eHHNM Ha pHc.4~6 rp~MRaM B norapM~MM~ecRHX Roop~MHaTax. 

IGf 

~ 
J-:. 
<:] 

PMc.4. 3aBMcHMoCTb neperpeBa ~T OT BpeMeHH t npH
 

pa3nM~X 3HaQeHMRX MO~HOCTH Tenno~en~HMH ~ (BT)
 

B HarpeBaTene-TepMoMeTpe LiT(t )W .' BepTRKMDHaJI l
 
OpHeHTa4HR oópa~~a B CBOÔO~HHX M CTeCHeHHHX.ycnoBHRX,
 

p = 0, J ~U1a. J.
 

~ 
h:' 
~ 

$Dg::::;:' .:_::;;= =~_~...:::: 

rnc.5. 3aBMCHMOCTb 11 T(t)w npa BepTMRaJIbHOA H ropM30HTanbHO~ 
opMeHT~MRX oópa3~a B CTeCHeHHNX ycnoBMRX, fJ = O,J Mua. 

i i li li li i i 

~ 
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fc 

PHc.6. 3aBMCHMOCTh <1 T(t)w npa ropH30HTaJIbHO~ opHeHT~HH 
oópa3~a B CBOÓO~HNX M CTeCHeHHHX ycnoBMRX, P = O,J ~la. 
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rrO~OMeHHe rpaHH~ OH npH BepTHKaJIbHOA opHeHT~HH o6pa3~a B CBO
6oAH~x YC~OBHRX YKa3aHO ~e. IToMe~eHHe o6pa3~a B CTeCHeHHHe YC~OBHR 

~3~BaeT CMemeHHe OH B ~HanaaOHH neperpeBoB 0,1+1 R, BpeweH 20 MC + 
2 c. CMeHa opHeHT~HH B CTeCHeHHHX ycnoBHRX c BepTHKaJIbHOR Ha ropH
30HTaJIbHyn npHBo~HT K YCTaH~aneHHD c~e~~KX ~Hana30HOB OH: neperpe
BOBo-- 3+40 R, BpeMeH - 100 MC + 60 C. ITpH ropH30HTaJIbHOR opHeHTaQHH 
o6pa3~a B cBo6o~ YC~OBHRX OH HaxO~HTcR B ~HanaaoHax neperpaBoB 
1+20 R, BpeMeH - 0,1+64 c. 

B o6~acTH HeycTOAqHBOCTH o6HapYKeHH c~e~~He 3~K~: 

- B03HHKHOBeHHe RpKO ~p~HHHX nHKOB neperpeBa (pHc.4)i 
- pa3BHTHe He3aTYxao~HX Ko~e6aHHR TeMTIepaTYP~ (pHc.6)i 
- B03MO~OCTb xo~a npo~ecca no HeCKonbKHM nYTRM npH HeH3MeHHoR 

npa~cTopHH - BeT~eHHe KpH~ (pHc.4+6). 
Bo~ee ~eTanbHO 3TH 3~KTH·H HX oco6eHHOCTH B 3aBHCHUOCTH OT 

opHeHTaQHH H YC~OBHR npOC~eMHBaoTc~ no rp~HK8M c paBHOMepHoR mKanoA, 
KOTop~e npHBe~eHH Ha pHc.7+9 (yqaCTKH nHKOB TeMnepaTYP~) H pHc.IO 
(yqaCTOK Ko~e6aHHR TeMnepaTYPH). 

10 

PHc . ? 3aBHCHMOC'Í'b ~ T(t )w npH aepTHKaJIbHOR opHeHT~HH 
06pa3~a B CBo6o~ H CTeCHeHHHX ycnoBHRX. YqacTOK nHKOB, 
p = 0,1 MITa. 
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PHc.9. 3aBHCHMOCTb ~jr(t)W npH ropH30HTaJIbHott opHeHTauHH 
o6pa3i~a B CBo6o~HHX H CTeCHeHHHX ycnoBHflX. YqaCTOK nHKOB, 
p = O, IMITa. 
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Pac.8. 3aBHcHMoCTb LlT(t)w npa BepTHKaJIbHott H ropH30HTaJIbHOA 
opHeHT~HH 06pa31~a B CTeCHeHHbIX YCJIOBHflX. Y4aCTOK nHKOB, 
p = O, I ~ma. 
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PMc.IO. 3aBHCIDtfOCTb fjT(t)w npa BepTHKaJlbHOR H ropH30HTaJlbHOR 
0pHeHT&qHH 06p83Qa B CB060~HYX YC~OBHHX. YqacTOK Ko~e6SHHR, 

p = O,I MIla. 

AHaJlH3 yqaCTKOB nHKOB nOK83HBaeT, ~o npH BepTHRaJlbHOA opHeHTa
QHH B CTeCHeHHHX YC~OBHRX H ropH30HTaJlbHOA B CB060~ (pHc.?,9) MO
MeHT BpeMeHH HacTyn~eHHH MaRCHMYMa neperpesa c~a60 SaBHCHT OT MO~OC
TH HarpY3KH, O~HaKO npH rOpH30HTaJlbHOR OpHeHT~HH B CTeCHeHHYX yc~o
BH~ (pHC.a) 3Ta 3aBHCIDtfOCTb CTSHOBHTCH 3aMeTHoR. Y BCeX 3aperHCTpH
poBBHHHX nHROB TeMnepaTYpH 06Hap~saeTcR CBR3b 8MnRHTY~ nHRa C 
MO~OCTbD HarpY3KH, Tor~a KaK CRR3H mHpHHY nHKa C HarpY3RoR npH rOpH
30HTaJlbHOA opHeHT&qHH B CB060AHHX YC~OBHHX (pHc.9) He npoc~eEHBBeTCR.· 

ilpH BepTHKaJlbHOR OpHeHTaQHH B CB060AHHX YC~OBHHX RpRO BYpaMeHHHX 
nHKOB He Ha6nm~aeTCH (pHC.?), HO OTqeT~HBO npoC~emHsaeTcR qaCTb nepe~
HerO ~poHTa TaRHX nHKOD. 

0'l'M8TZM, 11'1'0 muw T9MIlepa'l'ypl:l OBOl}CTB9HH p8UM8M npH HarpysRaX 
K8R ÓOJIlllIIHX, TaR H M9HDIIIHX CT~OH8pHOit RPZTH1l9CKOA BeJül'tD1llH.llo0JI9.IUiee 
cnpasenaaso H ~H Ko~e6SHHR TeWepaTYpy (pHC. 10), p83BHB8I>!ItHXCR qepe3 
5+10 C noc~e Ha6poca M0tItH0CTH. ilpH 3TOM awnxHTy~a Ko~e68HHA ~OCTHraeT 

Be.nHqHH 1+4 K. 

ilpH H3MeHeHHH ~aBneHHH npoHCXO~HT CMe!IteHHe 06~aCTH HeYCTORqHBOC
TH'no MO~OCTHM B COOTBeTCTBHH C 3aBHCKMOCTbD CTaQHOHapHoR KpHTHqeC
KoA HarpY3ltH OT ~aMeHHR B 06õeMe re~HR. IIpH nOllillleHHH ~e.BJIeHHH OTHO

lO 

I
 

,)
 
, 

CHTe~bHO Be.nH~HH 100 Kila HHTeHCHBHOCTb O~HX ~~eKToB - llHROB - OOJIaó
~ReTCR,. ~yrHX - Ro.ne6&HHA neperpeEa - YC~HBaeTCfl. ilpH ~aBJIeHHH 

180 Kila nHKH TewnepaTYpH npH Bcex YC~OBHHx,KpOMe ropH30HTaJlhHOR opHeH
T&q~H ~ cTecHemmx YC~oBHRX,no~ocTbD·HCqe381.lT".' C YMeHbmeHHeM naaze
HHH HHZ8 aTMoc4ePHoro Ha6~~aeTcH 06paTHaH 
60 Kila Ro~e68HHR aeperpesa He B03HHKaDT. 

Ha ~KT BeTBneHHH 'KpHBHX H3MeH8HHe 

MHRHHR He OK83YB8eT. 
~fl 06~acTH HeycTORqHBOCTH npOB8~eHa 

HeCKO~bKHX Mo~e~eA HecT~HoHapHHX Ten.nOBYX 
H3BeCTHHMH B ~HTepaType MeTO~8MH. 

Te~eHQHR, a npH ~aBneHHH 

AaBneHHH c~ecTB~HHoro 

npoBepKa pa60Tocnoc06HoCTH 
npoQeccoB, P83p&60T8HHYX 

TaK, HanpHMep, ~R yqacTKa nHKOB (pHc.?+9) npoBepR~Hcb Mo~e~H, 

OCHOBaHHHe KaR Ha BpeMeHHoR 3aBHCHMOCTH Te~onepeToRoB OT HT B re
~HA H no~.n0KKY,· TaK H Ha KOHQenQHH ~HH8MHqeCKHX npOQeCCOB HcnapeHHH 
HeKOToporo C~OR· re~HR. OAHaKO Bc~e~CTBHe ManoA Be~uqHHY nOCTOflHHOR 
BpeMeHH nporpeBa nO,lVlOEKH ( N 0,5 MC) H C~OmHOCTH KOMTI~eKCa B3aHMO
CBH3eA xapaKTepHCTHK nHROB C ycnoBHRMH 3RCnepHMeHTa 3TH Mo~enH OK83a
nHC& Hepa60TOCn06HHMH.' . 

~TO xacaeroa RBneHHfl BeTBneHHR KpHBIilX LlT(t) B OH (pHc.4+6), 
TO KaqeCTBeHH88 HHTepnpoT~HR 3Toro ~aKTa OTBeqaeT CTaTHCTHQeCKOUY 
xapaKTepy RpH3Hca. ilo~eHHe RO~HqeCTB8HHHX' xapaKTepHCTHK 3TorO.H~e
HHR (B3&HMOCBR3H M0!ItHOCTH H TeamepaTYlJi CO BpeMeHeM aauana H aanpaaae
HHeM ~DHTHR npoQecca) B paNKax H3B8CTHHX nO~O~OB K HeCTaQHOHapHoA 
Tennonepe~aqe He npe~CTaBnReTCR B03MOZHHM. 

B CBOD OqepeAb 06õRCHHTh B03HKK8I>!ItHe qepe3 5+10 C noc~e Ha6poca 
MO!ItHOCTH HHTeHCHBHHe He3aTyxam!ItHe Ko.ne68HHR TeunepaTYPH (pHc.IO) c 
06~enpHHRToA TOqxH 3peHHR TaRBe He y~aeTcR. 

B eBR3H C 3THM c~e.n8Ha nODHTKa 06õRCHHTh H cwo~enHpOB&Tb H~KOTO

pse, Ha6.nD~aewe npoueccs aa OCHOBe BliBO~OB TeopHH HenHHeAHHx soaa. 
ilo.nyqeHH npe~B8.pwrenbHHe 06H~ellHB8IJIIlHe pe3Y~bTaTH, onaaso nonpceaoe 
06c~eHHe 3Toro sonpoca BYXO~HT 3a PaMRH HacTORJIteR pa60TH. 

TaxHM 06paaOM, 06HapymeHa 06~acTb HeYCTORqHBOCTH, B npe~e~ax 10
TopoR H&6.nD~ae~CR p~ He~HHeAHlix HeCTaQHOHapHIiX ~KTOB, KOTOpYe He

06XO~HWO Y~TYsaTb npH paapa60TRe OB9pxnpOBO~ MarHB~ CHC
TeM (},iC. TaK, B pR,Ite 'çJlyqaeB B03MOlUia reHep~HR HOpM8JIbHOR 30HH npa 
HarpY3K&X, Ko'topie, K83aJ10Cb 6H, npHBoART nHWb K YCT8.Hos.neHHIJ CTa
QHoHapHore ny3ypbKOBOro KHneHHR. KpOMe Toro, CYtIteCTBYD~ee MHeHHe o 
npeK~eHHH HeC~~HOHapHYX Ten.noS8X np04eCCOB qepe3 100 MC npH nn6YX 
Be~HqKHax Ha6pacYB8.eMOA WOII(HOCTH W necnpasenaaeo , no KpaAHeA sepe , 
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MHKJIHeB B.M. H np.	 PS-86-583AXH paCC~OTpeHHNX ycnoBH~ ~KCnepHMeHTa. Me~ TeM HMiã(0 aTO SHaqeHHe 
BpeMeHH, a TaK~e ~pyrHe pesynbTaTU pa60TH CTDapTa 3, o6cy~aBmeR
CH ~me, cn~aT HCXO~HHMH ~aHHNMH H3BeCTHHX Mo~eneA HecTaQMoHapHHX 
npo~eccoB B CMC. B KaqeCTBe OAForo MS npHMepOB MOMHO npMBeCTH pa60TY/? 

r~e Ha OCHOBe ~aHH~ CTIDapTa * H nOCHRKH O rrpeKp~eHHK Bcex He
CTaQKOHapHHX Terrno~ npo~eCCOB sa HHTepBan 100 MC CTpOHTCH Mo~enb 

pacnpocTpaHeHHH HOpM8nbHOA SOflH B cBepxnpoBo~HKKe ~ ycnoBHHx HeCTa
~HoHapHoA Tennorrepe~aqH, qTO Mo~eT. npKBecTH K He~eKBaTHHM pesynbTa

T~. 
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25 aBrYCTa 1986 ro~a. 
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HeJIHHeIDIble 3<p<peKTbI npa r-ronerrapoaaaaa 
TerrJIOBbIX pe)KHMOB CBepXllpOBO,n;H~HX MarHHTOB 
B YCJIOBHHX HMrrYJIbCHOrO 3HeprOBbl,n;eJIeHHH 

Ilpencraarreasr pe3YJIbTaTbI 3KcrrepHMeHTaJIbHOrO Mo,n;eJIHpOB8HHH 
TerrJIOBbIX pe)KI1MOB caepxrrpoaonautero MarHHTa norpyacroro 'rarra 
npa I1MrrYJIbCHMX TerrJIOBbI,n;eJIeHI1Hx. Pe3YJIbTaTbI rrorrysensr B .aarepaarre 
aper-ten 10 MI~C - 1 MIDI C BpeMeHHbIM paspeureaaexr 50 MKC 11 60JIee 
B naarrasoaax ynerrsnsrx TerrJIOBbIX rrOTOKOB 100 - 10000 BT M-2 H nas
JIeHHH 0,06 - 0,18 Mfla. Ilpa 3HaqeHHHX MO~HocTeH HMrryJIbCOB, 6JIH3
KHX I~ aenasaae cranaoaapaoã KpHTHqeCKOH HarpY3KH B cooTBeTcTBYID
llJ,HX YCJIOBHHX, rronyxeasr KaqeCTBeHHO aoasre naaasre O aecrauaoaap
HhIX npoueccax rennonepenasa K reJIHID, xoropsre He06xoAHMbl ,n;JIH 
aHaJIH3a pa60TbI caepxrrpoaonanrax MarHHTHblX CHCTeM. 

Pa60Ta asmorraeaa B OT,n;eJIe aonsrx MeTo,n;OB YCKopeHHH OIUH1. 

IIpenpHHT06'be,IJ;HHeHHoro HHCTHTYTa anepnsrx accnenoaanaã. Ilyõna 1986 

Ilepeaon O.C.BI1HorpMoBOH: 

Miklyaev V.M. et alo	 P8-86-583 

Nonlinear Effects atSuperconductíng Magnet 
Heat Regimes Modelling Under Pulse Energy Release 

The results of experimental modeling of heat regimes of supercon
ducting magnet in the pooling mode of cooling under pulse energy releasing 
are presented. These results are obtained in 10 J.1.S - 1 min time range with 
50 J.lS and more time resolution at 100 to 10000 W1m2 heat flux values for 
0.06 - 0.18 MPa pressures. For pulse power values near to the stationary 
critical loading under corresponding conditions the qualitatively new data 

\ on transient heat transfer to helium are obtained. The importance of pre
sented data for calculations of superconducting magnetic systems is shown. 

:1 
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Acceleration Methods, JINR. 
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