
B.M.MMK~BeB, H.A.CepreeB, 

OCOBEHHOCTH 
HECTAUHOHAPHOA 
K CBEPXTEKyqEMY 

HanpaBI1eHO B "Io1HlKeHepHO-ct>H3H4eCKHH 

DtilllAMHIHHbll 
MHCTMTYT 
RAlPHblX 

MCC.IADaBHMI 

AYtiHB 

PS-S7 -33 

m.n.~M~MnnOB 

TEnROnEPE~AqH 

rERHm 

lKYPHaI1" 

1987 



8 DOC.JIe,ltHee BpeMJt Ha6J1Jl,1t8eTCJI yc!'OlttuIlIdl POC'l' uCJ[a pa60T, 
nocsmqeHHHX Hccne,ltOB&HKRM rH,ltpO,ltMHBMHXM H ~oDepe,ltaQH B cBe~e
KytleM reJIHH - - HeII. OTO al3 B&HO, BO-neplHlC, He06XO,IUDIOCTbll nocTpoe
HHJI lI,IteKB8THOR TeopHH TeDJIOOT,ltallH B CBepxTeK)"DIA .renA 11/ H, BO-BTO
pux, B03MOEHOCTbll npaKTHQecKoro np'HMeHeHHR Re U B KaqeCTBe xn~
areHTa B KpHOreHHYX cHcTeMax 12,37. 

8 	H&cTo~ee BpauJl H8XODJIeHO 3HaQH'l'eXbHoe XORKQ8CTBO 3KCnepHMeH

TaJlbHWC ,lt8HHHX, K&C&Il!qHXCJI q,HaHRH CBe~xyqeA ZKAKOCTH (rH,ltpO,ltHHa
YMKa, axycTHxa, ifJaaoBbie nepexo,D,li)/4,5 H DPOQeCCOB Ha rpaHHlle TBep

,ltoe TeJlO - He JI (conpoTHBJleHHe~, JqHl'l'INeCKHe 'l'eDJIoare nOTO
KH, TeDJIOOT,ltaqa B pa3HHX pellOO(ax)/6, 7 • O,ItH8ltO, xu Oftl!~eHO B 0630
pe 11/, DO BonpocaM HeCT8l.tHOHapHOA TelUODeplWlQll K Ht!l, pa3BKTHJI 

TenJlOBIDC B03~eHHA C Typ6yneHTHHM 4JpoH'l'OM, JPlHaaoncH 4laaoBHX nepe
XO,ltOB CB~pxTeKY'lerO relIHJI K8.K B Dap remur, 'l'8K H B HOPM&JIbHWt reJlKA-

He1 ( He jj -- nap He; He jj-- lie]) KOJIHlleCTBO pa60T RBHO 
He,ltOCTaTOtIHo. 

~Jlb H&CTOH!qeA pa60TY COCTOHT B 8KCDepaMeHT&nbHOM HCCJIe,ItOB8HHH 
npOlleCCOB HeCT&llHOHapHOA TeDJIOOT,lta'lH 0'1' DOBepxHOCTH 'l'BePAoro TeJIa 
QHJIHH,ItpHqeCKOA q,oploti, norpYllreHHoro B o6&eM CBeplt'l'eKY'lero reJIHJI. 

OxCnepHMeHTH npoBO,ltKJIHCb B o6'beMe XHAKOI'O reJIHR J[ ,Ha C1!O
60,ItHoA nOBepxHOCTH Jto~oporo nOAAepmtBUOCb )t8BJIeHHe P = 1780 DaG 
(paBHOBeCHM TewepaTypa Ts = 1,82 K). Ocn.eM lIH,ItXoro reJlKJI 
t:J 	 3,O.ro-3 M3 , rIJIOlll~b CB060,ItHoA DOBepxHOCU D,ltKOCTH~I,54.ro-2y2, 

~Jly6MHa DOrpYMBHHR 06p8311a 0,05+0,15 M. 

OxCnepHMeHTaJlbHHA 06pa3ell npe,ltCTaBKftX co60A ~OHK,YIl yrJlepo,ItHyll 


PH 

'neHKY ,ItJIHHoA 54 ..... HanYJleHHYll Ha no,ltJlODY - JlHelDHlJll nOBepxHocTb 
epaMHllecKoA Tpy6KH tJ II,5 x 1,75 w. C 'l'OpqoB XepaMHQeCK8.R Tpy6xa 
,wra 38.KJliTa BKJIeeHHYMH 1t0saPOBHMH sarJl1llK8MJI) tlTO o6ecnetUfB8Jlo npH 
eJIHeBHX TeMIiepaorypax BHyTP~ Tpy6KH B8.KYYM 18 • YrJlepo,ItH&JI DJIeHKa 

ymlJIa O,ItHOllpeMeHHo HarpeB8.TeneN H li8.IoMHep!:UIoHHYM BliCOKOllYBC:TBH
eJlbHHM TepMonpe06pa3oBaTeJleM. TOBll\HH& lfarpeaaTeJIR .. TepuoMeTp& (HT) 
eHee I MKW, BpeNJI TeDJIOBOA peaKllHH MaHEle 100 HC, qy'BCTBHTeJIbtlOCTb

If 9f1 OKOJlO 0,65 }\I IIPH Tewepa'f'1pe 1,8 K H OKOlIO' 0,20 }\I 
4,0 K. 
HCC.JI~,ltOIl&HHJI npoBO,ItHJIHCb npH ropH30HT&ahHoA H BepTHK8nbHOA opHeH

aruucc 06p&3tta K&K B CB060,JI,HlllC, T&K H B CTeCHeHHYX YCJ10BHRX. IlocJle,lt
HHe MO,lteJlHpoBaJIHCb nOMe!qeHHeN 06p&311a XO&KCH8AbHO B CTaJIbHYll Tpy6xy 
tJ 	 16 x 1,0 MY ,ItJIHHoA 80 MM Tax, tlT06y Me~ DOBepxHOcTbll HT K BHyT
peHHeA nosepXHocTblO CTaJIbHOA Tpy6KH 06pa301Ji1laJIcJI KOJlblleBOR 3&30p 
TO.lIll\HHOA 1,25 w. 

HarpY3K& Ha 06paaell nO,ltaBaJIaCb B B~e KMDyJlbCa NO~OCTH cTyneH

2 

llaToR ~PMH, ~HTeJlbHOCTb nepeAHero ~pOHTa KOToporo He npeBYWana 
10 MKC, npK'leM annapaTYpa 06ecne'lHS&na CTa6HJ1M3&llHD BO BpeMeHM MO~
HOCTH TennOBH,ltexeHHJI B HT. ~A¢ MO~OCTH TenJlOBH,lteJleHMJI He npeBYman 
2% OTHOCHTeJlbHO cpeAHeR BeJlHllMHH MO~OCTM kT. EnoK-cxeMa H onMca
HHe HCnOJlb30BSHHOro KOMnneKCa 3~eKTP.QHHoR annapaTYpY, pa6oT~ero Ha 
JlMHHH C 3BM MERA -60, npHBe~eHY B '/8/. 

Pe3YJlbTaTY 3KCnepHMeHTOB 06pa6aTYS&nMcb B B~e 3aBHCHMOCTeR 
HHTerpanbHoro neperpesa nOBepxHocTH 06paaua J T- T- Ts OT BpeMeHM 
t nocJle Ha6poca IOOIYJlbCa MO~OCTH - AT(t)w . HalI,D,M KpHBM 

J T(t)w COCTOHT H3 4736 TOlleK, H3 KOTOpYX 4096 nOJlj'lleHY C Bpe
MeHHYM paapemeHHeM 50 MKC, a OCTanbHYe - C MHTepBanOM 10 MC npH nOB
TOPHOM HMllYJlbCe ToR Be MO~OCTH. ilepBoe H3MepeHMe npOH3BO~KXOCb llepe3 
10 MKC nocJle Ha6poca HarpY3KH Ha HT. HHTepB&JIY Me~ H3MepeHHRMH 3a
~aB&JIHCb C TO'lHOCTb~ He xyMe I MKC. OmH6Ka onpe~exeHHJI neperpesa He 
npeBbllllana 10 MK npH AT -< 3,5 K, a B OCTanbHOM ,I1.H8l1&30He 6h1J1a He 
60Jlbme 0,5%. ilorpemHOCTb H3M8peHHJI MO~OCTH TennOBH,lteJleHHJI COC'l'aSXH
Jla 1+4%, npHlleM 6o~bmHe 3HalleHHJI OTHOCJlTCH K MeHbmHM se~MllHH8M W . 

Bee HMe~~HeCJI B ~HTepaTYpe ~aHHYe H paClleTHYe COOTHOmeHKJI ~JI 
xapaKTepHcTHK HecT8J.UIOHapHHX np0l.\eCCOB ~ Heff nOJlj'lleHY ~JlH OAHO
MepHo! reOMeTpRH (~e Y3RRe KBHanH 73,5/). B HacTo~e! pa60Te 
reOMeTpHJI 3KCnepKMeHTa JlH60 ~ByxMepHM (BepTMKaJIbHM 0pMeHTaQHJI), 
JlH60 TpexMepHM (ropH30HTanbHM). qTO KaCaeTCJI CT8J.UIOHapHHX peEKMOB, 
TO npaKTHlleCKH Bce ~aHHYe nOJlj'lleHY Ha 06paal.\ax, npe~cTasnHm~HX c060! 
JlH60 n~aCTHHY,JlH60 TOHKHe npOBOJlOQRH. ITap8NeTpY MCnOJlb30B8HHOrO H8MM 
06paal.\a: HapYEHYR ~H8MeTp, nJIO~~b TenJlOOT~ruo~eR nOBepxHocTH,no Be
JlH'lMHe Ha O~HH-~Ba nop~Ka npeBOCXO~HJlM cooTseTcTBYO~He napaMeTpY 
06p&3I~OB 60~bmHHcTBa ,ItpyrHx aBTopoB. B CHJlY 3Toro MCnOJlb30BaHMe co
~ep~eRcH B JlHTepaTYpe KO~H~ecTseHHoR MH~OPM8J.UIM KaK oTnpaBHoR TOll
KH HCC.I!e~OBSHHH 6W10 3aTpYAHHTe.l!bHYM. n03TOMY' 3KCnepHMeHTY npoBO~M
.l!HCb B Tex ~e ~HanaaoHax BpeMeH H HarpY30K, B KaKHX paHee B 06~eie 

Hel C TeM ~e 06P&3l.\OM 6YJrn npoBe~eHbl aHanOrHlfflYe MCCJle~OBSHMJI 8/. 
3KcnepHMeHTanbHYe ~aHHble nOJlYlleHbl B ~ManaaoHax neperpeBoB 

0,1+100 K, BpeMeH 10 MKc+6,4 C, MO~HocTeR MMrtYJlbCOB 0,08+10 BT (3TO 
COOTBeTcTByeT nJlOTHOCTJlM TenJlOBOrO nOTOKa B re.l!MR ~~40+5000 BT.M-2). 

Pe3YJlbTaTbi 3KCnepKMeHTOB, npoBe~eHHHX B 06~eMe cBepxTeKYllero 
re.l!HH npH BepTHKanbHoR opHeHT&llHH 06paal.\a B cB060~x YCJlOBMHX, npe~

cTasneHY Ha pHC. I JlMHHHMH 1+6 )I 

Jf 	 ilPH ropH30HTanbHoR OpHeHT8J.UIH B cB060~ YCJlOBMHX nOJIYlleHY npaK
THlleCKH H~eHTHlfflYe pe3Y.I!bTaTY. 

3 .Vl1iii~HHu!l mlCT~"YT \ 
U-eTlBldl tH: c.')~llDBllJIII r 
6~5.m'1CTEH'" 
'~~~'"".~-' 



Ha pHC. I T8JCJle npHBe,IleHY pesYJIbTa'1'li 3KCnepHYeHTOB B 06t>eMe HOpMUb

Horo reJJKII ( " = 104 xIla) Ha TOM lie 06pa3Qe B '!'eX lie YCJIOBHJDC 

KPHSW8 7*11 /8 • H3 pHcYHKa B~O. QTO xapaxTep HecT~oHapHoA Tenno

nepe,D;allH K He!! B cpaBHeHHH C xapUTepoM 3Toro npoQecca B lIe1 KNeeT 

p~ C~eCTBeHHYX oc06eHHOCTeA. 
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PRc.I. 3aBHCHMOCTH neperpesa aOBepxHocTH .d T. K 0'1' BpeMe

HH t. t nOCJIe Ha6poca HMnYJIbCa MOIIIHOC'l'H IV. BT 
.dT(tJ" apH Bep'l'HKUbKOA 0pHeKT~H 06.Qa3Qa B CB060,D;HYX 

YCJlO BKIIX B r8JIHH l! H B reJIHH I /87. I - HI = O. 08 BT; 
2 - 0,15 BT; 3 - 0,31 Sr; 4 - 0,61 BT; 5 - 2,4 BT; 
6 - 9.8 BT; 7 - 0.34 BT; 8 - 1,4 Sr; 9 - 7,7 BT; 

10 - 9,7 BT; II - 19,7 BT. 

~e4RH 3TH oc06eHHOCTH, B nepB.YD o~epe,D;b He06xo,D;HMO pacCMOTpeTb 

'l'aKYD xap~pHCTHKY npoQecca HeCT~OHapHoR 'l'ennOnepe,IlallH. K8.K Bpe

MR tcr. BeJJ~Ha tcr onpe,D;eJIHeTCR BpeMeHeM. sa KO'l'OpOe npH Ten

JrOBYX Harpy3K&X, MeHbmHX KPHTHIleCKOIt, npOHCXO,I\HT YC!'aHOBJIeHHe CT~O

KapHYX peJlH)(OB OTBO,D;a Tenna (KPHBaH 7 npH Ii> roo MC; KpHBM 8 npH 

t > 20 MC), a apH Karpy3K&X. npeswm8ll!qHX KpHTH~ecJCYII, - MeTacTa

6UbHYX pellHMOB (KPBBafl'. 9 npH 0, I Me <: Ii <: 6 MC)-. 

:If Ha pHC. I MOMeH'l'H YCTaHOBJIeHKII C'l'&QHoHapHhIX H weTacTa6UbHYX peXH-

MOB O~~eHY 3H&QKOM x 
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B HOPUUbHOM reJIHH BpeMR t CT CM3aHO C MOMeHTOM, KOr,D;a pemw TeU

JIonepe,IlaqH TennOnpOBO,I\HOcTb~ B reJlHA 1 CMeHReTCR UYS~PbKOBYN (CTa

I-U{OHapHliM UH MeTacTa6ubHHM) KHneHHeM. IIpHqeM OOJIHqHHa tCT CTporo 

CBR3&8a C TeaJIOBOA HarpySKoA H COCTaBJIReT ~ 100 MC npH H1 = 0,34 BT 

(KPHBaH 7), ~ 20 MC npH 1,4 BT (KPHBaH 8) H ~ 0, I MC npH 7.7 BT 

(KpHBM 9). B OTJIHllHe 0'1' SToro B reJIHH j] BO BceM HCCJle,IlOBaHHOM HH

TepB8JIe HarpYSOK tn He npeB/illlaeT, no KpaAHeR: Mepe. :.aeJm"llUtli 0, I MC. 

STOT iPaKT NOllteT 6~Tb CMSaH C qpe3~HO 6~CTpiM YCTaHOBJIeHHeM COOT

BeTCTB~~ero npuolleHHoA TennoioA HarpY3Ke SHaqeHHR conpoTHBJIeHHR 

KanHl(li RK • Ho ,D;aHHYM pa60'1'li 9/, 3Ha~eHKII RIC , nOJly~e~e no CTa

QHOHapHoA MeTO,D;HKe H no MeTO,IlHKe BTOP,Qro 3ByKa,COBn8A&DT. MaxCHMUb

HM onp060BaHHM ~acToTa Harpy3KH B 79/COOTaBJIRJla 600 I'Q, T. e. B yc

JlOBHRX STHX SKCnepKNeHTOB RK YCTaHaBJIHB8.J[OCb 3a BpeMSl, He npeB\ilD&D

~ee I MC. B nepBoM npH6JrHlIeHHH 3'1'0 corJlacyeTcSl C npe,D;CTaBJIeHHliMH pe

3YJlbTaTaMH. TaRHM 06paaOM. BeJr~Ha t&T B reJlHH if no KpaAHeA Mepe 

Ha TpH nOpsl,D;Ka (CY,I\R no KPHBIIIM 3 H 7) MeHbme 3HaqeHHJl ttr B reJlHH I 
npH ToA lite TennOBoA HarpY3Ke. 

BTopu oc06eHHOCTb npoQecca HeCTaQHOHapHoA Tennonepe,IlatlH K Heii 
CM3aHa C BeCbMa 60JlbmHM BpeueHelf HaC'l'YIlJIeHHfI KpH3Hca:lf t Kp • BCJIe,D; 

3a KOTOJlDl npOHCXO,IlHT nepexo,D; K nJleHOtlHoM;y ItHneHHlO. ,ItnR reJlHH 1 00

JIHtlHHa tKp COCTaBJIReT ,D;eCRTKH MHJIJlHceKYH,D; npH W= 9,7 BT (KPHBaH 19) 
H e,IlHHHll,Ii MUJlHceKYH,D; npH I9,? BT (KpHBM II). TOr,ll.a KaR ,I\Jlff reJlHffU 

B cB060AHHX YCJlOBHflX BO Bcelf ,IlH&uaaOHe HCCne,D;OBaHHYX BpeMeH H Harpy

SOIt RBJleHHe KpH3Hca He 06HapYlteHO. XOTJl qacTb ,D;&HHYX (JlHHHSl 6) nOJly

~eHa npH y,D;9nbHYX MO~OCTRX HMuyJlbCOB, npeBYmam~ cT&QHoHap~ KpH

T~eCJCYII BeJI~HY fKj1. KaK 6Y,II.eT nOKaa&80 HHlIe, B CTeCHeliHYX yCJlo

BHRX npH TaRHX HiI873Kax Ha6J11l,D;aeTC.A' nepexo,D; K nJIeHOtlHoUY KHneHHll. 

a, Kax HSBeCTHO I , ~KP He saBHCHT 0'1' TOJllllHHY KaHUa C lie!!. 0'1'
CyTcTBHe KpH3Hca, no BCe~ BH,D;HlfOCTH, CBH,D;eTeJIbCTByeT 0 TOM, ~O B 

CBepx'!'e~eM reJlHH 3a BpelfR H3MepeHHA (6,4 c) OOJlH~HHa tKj1 He 6!:IJIa 

,D;OCTHI'HYTa. !10,D;ToopJr,qeHHelf 3Toro npe.D;UOJlOllteHKII CJIYXHT pac~eT tKp 
no COOTHomeHHlO 

t Kp - B(T) 9-4 , (I) 

:If Ha pHC. I MOMeH'1'Ii HacTytlJIeHKII KpH3Hca OTMeqeHY SHatlKOM o. (MoMeHT 

KpH3Hca H,I\eHTH~HUHpOBa.CSl no 06~enpHHRToA MeTO,D;HKe - npeBYmeHHe 

BenHtlH~ neperpesa Ha 30 %3Ha~HKII L\ T B peXHMe MeT&CTa6HJ1bHOA 

HYKJ.le~H' • 
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r,JJ.e i - l1JIOTHOCTb TennOBOrO nOToxa, 8(T) - 1t0HCTaHTa, 3aBHCRlllIUI: 
8

0'1' TeWepaTYl* reJlMJI T ( 8 "'" 100 BT4. CM- •C). CorJI&CHO SIIrFHHIl 
( 1), nOJlj'tleHHOMY K8.K SWHpHtleCltK /3/, TU H TeopeTHtleCKH /1 7, B yc

JIOBMJIX HSDlHX 3KcnepiOfeHTOB t KI' COCTaBJlJleT seJIKlDIHY nopJl,JJ.Jta ,JJ.eCJfT
1t0B MHHYT npH HarpysKe 9,8 &t, lIeMY He npoTIlBOpetlaT npe,JJ.CT&BJIeHlQie 

peSYJIb'l'&'1'J:i. TaJuDI 06P&30M, seJIINMHa t~P )J.JIJf re)lMJI 1 no KpaAHII'A 
Mepe Ha TpH noPJf,JJ.K& (cy,JJ.Jf no XPHBYIf 6 .. 10) 60JIbme SHatleHMJI tKf' 
,JJ.JIJf reJlMJI I npH TaX lie Harpy31t&X. 

KpoMe TOrO, 3aperHCTpHpoB8HHHe npQQeccy HeCT&QHOHapHOA TennO

nepe,JJ.atlH B O~Me csepxTe~ero reJIKR He xapaitTepH3ynTCJf 06JI&CT~ 
HeYCTOAtlilBOCTH (OH), 06HapymeHHoA npH aHaJIOrHtlHYX YCJIOBHJfX B HO~ 
MaJIbHOM r9JIHH /8/. 06J1&CTb HeycToRtnlBoCTH 06pa30saHa ItPHBYlfH ,;j T(t)w 
xOT0l*e COOTseTCTa,ymT MO~OCTJfM HMnYJlbCOB, 6JIH3K.., It cT~HOHapHoA 
ItpHTlNeCltoA seJIHtlJIHe, H H&XO,JJ.IITCJf B MHTepB8JJ&X neperpeBoB lit 1+10 l< 
H BpeMeH zO,1+1O c. HHTepB&JIY neperpetlOB K BpeMeH, B 1t0TOpa.: H&XO
,JJ.HTCJf OH, 3aBHCJfT 0'1' OpHeHT&QHH H YCJIOBHA npoBe,JJ.eHHJf 8ltCnep~~Tal8~ 
B 06JI&cTH HeycToAtlHsocTK 06HapymeH PJI,D. HeJlHHeAHYx s44eltTOB 8 - B 
tl&CTHOCTH seTBJleHHe trpllBYX .:1T(t),., (CM., H8llpHllep, KPHa,ym 9). Tax ItU 
)J.JIJf fleI npHtIIIHY 06pa30BaHlUI OH TeCHO CBJf3aHY C JfBJIeHHeM ItpH3HCa, 
TO MOllQfO npe,JJ.nOJIOllHTb, lITO ,JJ.J1Jf flel aHaJIOrHtlHlUI: 06JI&CTb He IlliJfBJIeHa 
H3-3a He,JJ.OCTaTOtlHoA npo,JJ.OJIEKTeJIbHOCTH H3MepeHHA (He 6YJ10 ,JJ.oCTHrHYTo 
BpeMJI tKp ). 

llpH nOMe~eHIlM 06p&3ua B CTeCHeHHYe YCJIOBKR xapaltTep HecT&QHOHap
HoA TenJIOnepe,JJ.atlH B csepxTexytlHA reJlHA tl&CTHtlHO coxpatlJleT nepellllCJIeH
HYe SlIme oc06eHHocTH. BMecTe C T9M B CTeOHeHHYX YCJIOBKRX 06Hap,yKMBa
eTCJf PJI,D. ltallecTseHHo HHYX npoueccoB. 

Pe3YJlbTaTY, nOJIylleHHYe B 06'&8Me reJIHJf ff ( Ps = 1780 lla) npH 
sePTHltaJIbHOA 0pHeHTaUHH 06pa3Ua B CTeCHeHHYX YCJIOBKRX, npe,JJ.cTaBJIeHY 
KpHBYWH 6+12 Ha pHc.2 B cpaBHeHHH C ,JJ.BHHYMH, COOTseTCT~1I cB060,JJ.
HYII YCJIOBHJfM (JIHHHH 1+5). H3 pHCyHlta Bll,JJ.HO, tlTO npH Harpy31t&X, MeHb~ 

mHX HeKoTopoA noporoBoA BeJIHtlHHY, Me~ pesYJIbTaT8MH ,JJ.J1Jf CTeCHeHHYX 
H CB060,JJ.HYX YCJIOBHA KMeOTCJf JIHmb He60JlbmHe 1t0JIHtleCTBeHHYe pacxo~eHHJf. 

O,JJ.Haxo npK MO~OCTJfX HMnYJIbCOB, npeSllm~ 3TY seJIIItlHHY, Ha6JII))J.UT
CJf JfpKMe KatleCTBeHHYe paaJIHtlMJI. STH pa3JIHtlMJI ~CTPHpynTCJf trpHBYlfH 
9+12, 06pa3~ HexoTopyn CneUH~Htlecxyo 06.11&CTb B HHTepB8JJ&X nepe
rpeBOB =1,35+35 K H BpeMeH~500 Mc+6,4 c. STa 06JI&CTb B ,JJ.aJIbHeltmeM 
HIIeHYeTCJf "06.11aCTbO nepexo,JJ.oB" (Oll). Ha nepBYA B3r.llJI,D.,06J1&CTb nepe
XO,JJ.OB H8ll0MHHaeT 06Hapy1l8HHyn )J.JIJf Ife! 06JI&CTb HeycTOAtlMBOCTH, O,JJ.Ha
KO, ItU 6Y,JJ.eT nOIt&3aHO HHD, nplflillHY B03HKJDfOBeHKR Oll H xapuTep 
npoHcxo~ B HeA npoueccoB cosepmeHHo HHYe. BcJIe,JJ. 3a 3THIIK npouec
C8MH MOlleT apoKCXO,JJ.H'l'b (eCJlH npeSlimeHa BeJlINMHa I "P ) nepexo,JJ. It l1JIe

HOtlHOMY KKneHHO, 0 tleM CBH,JJ.eTeJlbCTByeT YCToAtlHSIIA (B TetleHHe 1:1 6 c) 
POCT neperpeBa aOBepxHOCTH 06paaU& BnJIOTb ,JJ.O BeJIHtlHHY .:1 T,." 100 K 

(ltpHSIIe II H 12). 
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PRc.2. 3aBHCHIIOCTH .:1 T(t)JY npil sePTHK&JIbHOA OpHeH'l'&QHK 06paaUa 

B CB060,JJ.HYX H CTeCHeHHYX YCJIOBIIJlX B reJlHH i! . I -'It' = 0,08 &t; 
2 - 0,3 &t; 3 - 2,4 &t; 4 - 7,6 BT; 5 - 9,8 BT; 6 - 0,08 &t; 
7 - 0,32 BT; 8 - 2,4 8T; 9 - 4,5 BT; 10 - 5,3 &t; II - 7,8 BT; 
12 - 10 &t. 
HaMeHeHHe OPHeHTauHH H&Xo~erOCJf B CTeCHeHHYX YCJIOBKRX 06paaua 

C sePTHKaJIbHOA H8. ropHaOBTaJO.ByII,c o,JJ.HoA CTOPOHY, He MetleT 3a CO
60A 1t0peHHOro H3MeHeHKR 06~eA ltapTHHY HeCT&QHOHapHOA Tel1Jlonepe,JJ.atlH 
B fie!. Tu, apH ropH30HTaJIbHOA opHeHTauHH TOlle 3aperHCTpHpoB8HY Oll 
H nepexo~ It nneHOtlHOMY KKneHHO, nplNeM BeJlHtlHHa noporoBoA MO~HOCTH 
HMnYJlbca, HHTepB&JIY BpeMeH H HarpY30lt, B 1t0TOpa.: H&XO,JJ.HTCJf 06JI&CTb 
nepexO,JJ.OB, COBn8,JJ.80T C COOTseTCT~HMH seJIINHH8MH )J.JIJf BepTKKaJIbHOA 
0pHeHT&QHH. Ho, C ,JJ.pyroA CTOPOHY, B xO,JJ.e KpHBYX IJT{t)w HIIeOTCJf H 
OTJIHtlMJI, KOTOpHe npoCJIellHB80TCJf Ha pHc.3. 

Ha pHC.3a B~O, tlTO B CJIYtlae sePTHltaJIbHOA opHeHT&QHH B on MO.
HO ~9B,.~po:eaTl> ,JJ.Ba nMKa neperpeBa. XapuTepHCTHItH STHX nHKOB • 
8Ml1JIHTY,JJ.a A ,aOJIymHpHHa r; M MOMeHT H&CTYnJIeHHJf t - MOHOTOH
HO H3MeHJfOTCJf C POCTOM Harpy3ltH. O,JJ.Halto npH ropH30HT8JIbHOA OpHeHT&qHHI• OTCJleEHsanTCJf yxe TPH aHlta, npHtleM 3aBHCHllOCTb ax xapaxTepHCTHIt 0'1' 
Harpy3KH BYp&eHa cJla6ee (pHC. 36). 3HatleHMJI A, G , 't ,JJ.J1Jf P&3
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JIHtIHLIX HarpYSOR W OpHBe,D.eHbl B TaCiJIHue. He06xo,D.HMo OTMeTHTh, trrO 

5OcnpoHSBO,D.HMOCTb ,D.aHHblX B 06JIACTH oepeXO,D.OB OpaRTHtleCRK nOJIHaA. 
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PMc.3. 3aBHCHYOCTH tlT(t)w B OCiJIACTH nepeXO,D.OB npH BepTH

KanbHol 	 (a) H ropHsoHTMbHOA (6) 0pHeHTa.L\KRX OCip83UA B 

CTeCHeHHblX YCJIOBHftX. I - HI = 3,1 ST; 2 - 3,9 BT; 

3 - 4,5 BT; 4 - 5,3 BT; 5 - 6,8 BT; 6 - 3,1 BT; 
7 - 3.9 8'1'; 8 - 4,2 Sr; 9 - 4,3 BT; 10 - 6.6 BT. 

(~R JIyQIDeR P8.3JIHtlHMOCTH RpHBWC C,D.eJIaHO CllEIII!8W!18 OCH 

Op,D.HHATOT OTMeTKH 2,0). 

~8CTBOBaHH8 npz CT8CH8BBHX ycnoBaRX OCiJl&CTH oepeXO,D.OB H xapax

Tep OPOHCXO~HX B HeR opoueCCOB MOEHO OCi~CHH'1'b c)!eAYD~HM OCip830M. 

BoSHHKHOBeHHe oepooro nHRa neperP!lBA BHSB8HO, aepORTHO, oryp!SYJlHSA

~KeA CBePX'1'exyqe~ KOMIlOHeH'l'bl lIei! B KOJIb~eBOM KaHMe 50Kpyr nOBepx

HOCTH HarpeBa'1'eJIft-TePMOMeTpa. OTO OO,D.TBep~aeTCR HeMOXHM COrJIacoBa

HHeM MOueH'l'OB Hac'fY.!!JleHHft 1: nepIIiX nHKOB co BpeMeH~i BHXpeoCipaso
B8HHft t~x B lie1/ • pacCtlH'l'8HHblMH no COOTHO_HKJ:) /5 

8 

tsx =C{T) '1-%, 	 (2) 

r,D.e CrT) - 8MlIKPHlleCKaA KOHC'1'aH'1'A, XO'1'OpaA SABHCK'1' 0'1' reOMe~HH KA

Hana H TeMIlepa'l')'lli reJllut T H _e'1' Be.lIAJlHY OOPAAKA 0,1 B'1'3 .CM-3C. 

B 8'1'OM cJ..a.Ic.le noporo!!8.R 'l'enJIOBU HarpysKA ~ 3, I B'1' (JlHHIIH I H 6) 0'1'

Betla,e'1' C'1'8.UHoHapHoacy Kp.'1'HtleCltoacy no'1'OKY BHXpe06pasoBaHHlI IJ~x . 
O'1'M"'1'HM, lI'1'O nOJlYll8HHoe SHa'lleHHe 18K npHMepHo Ha OOpJl,l\OK npellilllae'1' 

BeJIIAlIHY 10+100 B'1"M-2 C'1'~HOHapHoro RPK'1'H~CROro no'1'oxa BHXpe06p830

B8HWI, HSBeC'1'ttyIl AlUI ,ItJlHHHYX YSRIIX RSHanOB 1,41. 

Ta6JIH~A. 	 XapaKTepHCTHKH OHROB neperpeBOB npH pasJIHtIHLIX opHeHT~HftX 

H 'l'eMO~ HarpYSK&X 

I-I mm 2-A OHR 3-A OKK 
IXli
Ii 

W, 
BT 

t, 
MC .A,K 

G, 
MC 

~ 
MC· A,K 

G, 
MC 

t, 
MC A,K 

G, 
MC 

I~:ext,.a 
S~ 

3.9 

4,5 

5.3 

260 

195 

145 

4,00 

5,20 

4.60 

40 

30 

40 

370 

330 

235 

1,50 

1,90 

3,ID 

45 

60 

55 

-
-
-

-
-
-

-
-
-

I

s:i 
(!I) x 

3,9 

4.2 

265 

230 

4,35 

4,40 

35 

40 

415 

380 
4,00 

6,10 

45 

30 

555 
530 

3,10 

4,00 

45 

40 

~~ 4,3 240 3,90 50 420 4,00 65 545 4,15 75 
r:... .. 

Bene,D. sa STHM ~YJI.30B8KHWA CJIol JleJIHR 6wc~po nporpesae'1'CR, 

tI'l'O MOD'1' npHBeC'1'. x tf)aaoooacy nepexo,ll.Y Me~ac~a6Hl1hHWI lDI,D.KHA I'e

JIRA Jj - lIIeTac~a6Hl1hHblA lDI,D.ltKI JleJIHA 1 :IE /12/C nOCJIe,ll',YlllllHM tf)aaollloDf 

nepeXO,D.OM lIel - nap lie . flo BCfiA BH,D.HYOC~H, S'1'HMH npoL"(eccauH 

SlSB8HO 06pasOBaHHe BTOporo nHKa oeperpeBA. 

q~o xacae~cR ~pe'1'h8rO nnA, TO, nOCKOJIhKY ero HUXtlHe KIIK O'l'CY'I'

C'1'BHe SaBHCH'l' 0'1' OpKeH'1'~H 06P83L"(a, O~Be~C~BeHHWY S8 sera M8X8BKSMOM 

1II0lll!l~ 6~h rH,D.pO,D.KHAMHlta B38MMo,D.eAc~BHR 06p830BA8merOCR B RO~hL"(eBOIll 

K8Hue lIeI C OXPY1I:8IlIIIJDI 06'!.eIllOM He I . 
TUHM 06P83OM, nepsA milt oeperpeB& CBR3SH. BePOJlTHO, C nepexo

,D.OIII fie! - HeI no RB8H'I'OIlloDf npJl1lHH8M. BropoA - C nepeXO,D.OM 

fie i -- lie1 no ~ePll0,II.IIH&IOI'IleCIOOI npH"IlHHAM. Tpe~HI - C ,ll.llHAMHXoA 
Y,D.UeHHft oCipasoB&Blllerocft lIeI H3 KOJlbL"(eOOro K8HSJla. Bene,D.C'1'BHe 8~HlC 

:IE ~8.3osA nepexo,D. Hel-- flel npoHCXO,D.K'1' B ue'1'ac'1'a6UhHOA 06~ac'l'Ht 
'1'.K. ,D.&BJ[eHHe Y nOBepXHOC'1'. HT (C yqe'1'OIll rH,D.pOC'I'a~HJDI) COC'1'aBJlfte'l' 

OKO~O 2'140 na, lI'1'O CYIi'eC'1'BeHHO HHD PJI = 5036 ila. 
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npo~eCCOB, no BceA B~HMOCTK, H npOHCXO~KT YCRopeHHYA(no cpaBHeBED 
co cnyqaeM CB060~ YC~OBHA) nepexo~ K fiHeHO~O~ KHneHHD. 

B HaCTo~ee BpeNft paapa6aTYBBmTCft NeTO~HKH 3KCnepHNeHTa!bHoA 
npoaepKK npeArrOzeHHOA HHTepnpeT~HH Hccne~OBaHHYX npo~eCCOB. 

B Saan~qeHHe aBTOpH ~pa~T npHSHaTenbHOCTb B.w.MHHamKHHY H 
C.D.CemDHHHY sa nOMO~b B HaCTpoAKe aneKTpOHHOA annapaTYpH H yqaCTHe 
B npOBe~eHHH PRAa 3KcnepHMeHTOB, a TaKze B.B.~HnOBY sa noneSHYe 
06C~eHHft. 
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MHKn~es 8.H., CepreeB H.A., ~HnHnnOB ~.n. p8-87-H 
OcoEeHHOCTH HecTa~HoHapHo~ TennonepeAa4H 
K CBepXTeKY4eMy renH~ 

npeAcTaaneH~ pe3ynbTaTw 3KcnepHMeHTanbHoro HccneAosaHHA TennonepeAa4H 
OT ijHnHHApH4eCKoro o6pa3~a K 06.eMY caepXTeKY4ero renHA s ycnoaHAx cTyneH
4aToro Ha6poca MOIllHOCTH. 8WAsneH~ H o6cy)l(AeH~ ocoe:eHHocTH Hell i<aK Kpl10areH 
Ta a cpaaHeHHH c He I: OTHOCHTenbHO !'Ianoe !lpeMA YCTaHoBneHHA cTaijHOHapHWI< 
pe)l(HMOa OTaOAa Tenna H cpasHHTenbHo 60nbwOe Bpe!'lA HaCTynneHHA KpH3Hca. 8 on
peAeneHH~x ycnoBHAx nonY4eH~ Ka4eCTseHHO Hoswe AaHH~e: 06nacTb nepexoAoB, 
xapaKTepH3y~aAcA nHKaMH neperpeaa TennooTAa~e~ noaepxHocTH, H cneAY~ee 
3a He~ YCKopeHHoe HacTynneHHe KpH3Hca. nposeAeHo 06cY)l(AeHHe MexaHH3Ma 3ape
rHcTpHpoBaHH~x npo~eCCOB: paCCMOTpe~ Typ6ynl13aijHA cBep~TeKY4e~ KOMnOHeHT~, 
~a30Bble nepexoA~ He II -> He I. He I .. nap He, s3aHMoAe~cTBHe 06pa30BaBWe~cA Q)a3~ 

He I H 06.eMa He II • 

'Pa60Ta a~nonHeHa a OTAene HOBbiX MeToAoa YCKopeHHA OH~H. 

npenpHHT 06'b1!LllIHeHHoro IIIICTltT}'T8 RlIepuhlx IICCJleLl08/IHIdI. ny6118 1987 

nepeaoA O.C.8HHorpaAoBo~ 

Mlklyaev V.M .• Sergeyev I.A .• FII Ippov Yu.P. 	 p8-87-33 

The Peculiarities of Transient Heat Transfer in Superfluid 
Helium 

The experimental results of Investigation of heat transfer from cylind
rical sample Into volume of superfluld helIum under step power Input condi
tions are presented. In comparison wi th He I the Hen peculiarities are enlls 
ted and discussed: comparatively short time of stationary heat transfer rate 
establishment and comparatively long time of crysls reaching. Under certain 
conditions the qualitatively new data are obtained: the region of transiti 
ons, which Include the peaks of heat transfer surface superheating and the 
following crysls rapid reaching. The mechanism of processes reqistered is 
discussed: superfluid turbulence, the phase transitions Hen-- Hel, Hel-
vapour He as well. the interaction between the arised Hel phase and Hen 
volume. 

The investigation has been performed at the Department of New Accelera
tion Methods, JINR. 
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