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Cnnaabl ~14CTeMbt H14?6Hi1-n"TaH AO HaCTORIUer_o BpeMeHI-1 RBilRIOTCfL 

CBMbiM pacnpOcTpaHeHHbiM MaTepHailOM B TeXHH4eCKOM l-1!=nOilb30BaHI-1VI. 

caepxnpoBOAI-1MOCTVI., ,B nepayiO 04epeAb AilR C03Aatti4R MO!liHbiX caepx

npOBOARti.IHX MafHI-1.THbtX CI4.CTeM •. 3.TO 06CTORTeil~CTBO cnoco6cTBOBa

IlO TOMy, 4TO Ha .. cfmaeax HH.0614ifi-T14Ta~ B nocneAHI(Ie. rOAbl_ 6b1Il14 

CAeilaHbl MHOr041-1.CileHHble M~Tan,norpa¢lH4.e~Kl1e
 I-1CCileAOBBHI-1R, a !aK

>Ke H3MepeHbl HeKoTOpble napaMeTpbt ceepxnpoaoAR.IUero cocTORHI-1R, 

-.:aK1-1e, KaK KP~TH4ecKaA reMn.eparypa/1-31;. aepxHee K.PI-1TI-14ecKoe. 

none ,'4-8/, Kp1-1T\.14eCK3A niiOTHOCTb Tc;>Ka '9,10 /, l4CCileAOBBH14fl. Ten-

nonpoBOAHOCTVI np1-1 H\.13KVIX reMneparyp.a>7 on1:-1CaHbi,B n~o-~reparype. 

TOilbKO AIIR orAenbHbiX cocraaoa Nb-1'i .. tl-· 15/, np!-14eM 3Kcne-

PHMeHTanbHble ABHHble HeKOTOpbiX aeropos CHilbHO pa3Jl\114aJOTCR Me)I<

AY co6oi:1 113 /. 

HacroAIUaA pa6ora nocaA~eHa HC~neAOBaH
I-110 saKOHOMBPHOCTeH 

CBA314 Me>KAY HI43KOTeMnepaTypHbiM noBeAeHHeM ,TennonpoeOAHOCTI-1, 

3IleKTPOC00pOTI4BfleHHR 1-1.~P\.1T\.14eC
KHMH,napaMeTpaMH

 ceepxnpOBOAA-. 

UJ,HX TBepAbiX pacraopoa CHCTeMbl t:tH06V!i1-TVITaH 8 WV!POKOM A14anasoHe 

KOHU,eHTpau,l-1\:1 14 8 pa3Ili44HbiX CTpyKrypHbiX CO~TQRHI-1RX - X0110AHOAe

¢opMHP08aHHOM 14 peKpHCTBil111430BaHHOM, 

06PA3Ubl H TEXHHKA 3KCnEPHMEHTA 

l4cnonb30BaiiHCb cnnaabt HH0614~-THTaHa c KOH.U.eHrpau,\lle\:1 H\.1o-

6~A: 22, 32, 3S, 40, .. 45, 80 ar.%. 06pa3U.bl nepsblx nATI-1 cnnasoa 

npeACTaBJlAil\11 co6m1 npOBOilOK\4 ·.AHaMeTpOM 0, 3 1-1Ill-1 l MM (Nb22Ti_.; 8 ). 

nony4eHHble nyreM XOilOAHOi1 p.e¢lOPM3U.HH AO -99,9% I sono'-leHV!e 

8 MeAI-1/. nocne 143MepeHHR B XOJ10AH0Ae$OPMHPOBaHHOM COCTOAH\111-1 

OHH 6biJ1\II nOAB€prHyTb~ peKplrlcTcl.nJ1\.13aU,I-10HHOMy ~T}!{Itlry np~t~ 

1 000°C -1 '-'• \II 3BTeM I-13MepeHbl B peKpi4CTailil\.1308aHI-jOM C0CT0Rt:ii1J-1; 

06paseu. Nl),ifi 20 , npeACTas.nAIOUJ,\.11:1 co6oi1 nnacTHHKy c ce'-leHV!e~ 

0,1 MMX4 MM, noc.ne XOilOAHO~ Aecl?OpMal.lltll-1 AO ~ .. 98% 6b1Il .Ol;Q~)I<eH 

npltl 1 000°C -1 1..1. 14 ltiCCJ1e,D;OBBilCR T·Oilb~O,·. 8, PE)-!<P,V!CTaJ1Illri30BBHHqM 

COCTORHHH. , . . . , .. , , . ,. .. .'' , : .. . ) 

V1sMepeH14.R r:tP?"'3sqgk1Il14Sb . .:e. np1-1Q9pe." on~t~<:;at-!HOM p~Hee
1161. 3.neK-: 

rpoconpOTI.18.J1eHI-1fl o6paau.os \1\~Mepfi.ryH nq oqbi~HpYi .4eTbtpexKQHTaKT

HoH cxeMe ·.nP\11 T ~.300 K Jti. ,30 K AD.' KP14T\114€CK01:1 TeMneparypbl 

I ow~6Ka 143MepeH!IIi:1 '.f. 1%/ ", i-b~ep~~~e KpHT~;t4eCKO~ 'reMnepaTypbJ npo-

~t~3BOAHilOCb HeCTau,~t~OHapHbiM MeTOAOM/171: HenocpeACT8€HHO B o6-

J1aCTk1 nepeXOAa per~r~crp~r~posanH c nOMO~b~ X-Y -caMon~r~c~a naAe-

l 



Hl-1€ Hanp.R}I{€HHR Ha o6pa31.4€ x:at< ¢IYHK1.41-110 TeMnepaTYP-bl npl-1 npoTeKa
HI-11-1 nocTORHHOro TOKa. B Ka4ecree repMoMerpa a 3TOM cny4ae Hc
nonbaoeancR Kan!.16poeo'-IHbiL1 A1-10AHbli1 AaT41-1K, noKaaaHI-1R KoToporo 
Ili-1H€~HO MeHR~TCR C TeMneparypo~. 3Ha4€HI-1e Kpi-1T~4€CKOM TeMnepa
TYpbl Tc cooraeTCTBYeT conpoTI-1BfleHHIO R(T-c)=0,5 R0 I R0 - ocra
T04HOe conpoTI-1BfleHHe/"" HMeer owH6Ky H3MepeHI-1R +0,01 K. Onpe,qeneHV'Ie -aepxHero KPHHt~ecKoro nonA 13 c 2 (T) npo'i:iaeo,qV'InOcb no 
H3MepeHHIO T c a nocTORHHOM MarHVtTHOM none ,qo 7T, Hanpaa·neHHOM 
nepneH,QHKYilHPHO TOKy. 

H3MepeHI-1R TennonpoeO.QHOCTI-1 npose,qeHbl a IIIHTepsane TeMnepaTyp 
4,2-30 K KnaccV14€CKHM CTa~HOHapH~M M€TO,QOM. anR 3THX H3Mepe
HHi1 J.1CCJ1€,QOBaflHCb o6pa34~ AflHHOH 2,5 CM, COCTOR~He 1-13 N coeAJ1HeHHb1X napannenbHO KycKoe I Nb80Ti

20 -N .:..6 ; N045T"5.Nb4 QI'i61? 
Nb

35
Ti

65 - N =40; Nb
22Ti 78 -N =3/. TeMnepaTypy vt3MePRllVI rePMo

MerpoM conpOTHBfleHHR ¢1HPMbl Allen- Bradley, ,qnR I-13MepeHI-1R rpa
.QHeHTa reMneparypbl vtcnonbaoeani-1Cb TepMonapbl I Au +0, 03 ar .% Fe·xpoMeflb. Owvt6Ka H3MepeHl1R rennonpoeo,QHOCTI-1 He npeBbiWaer 3% .. 

3nEKTPOCOnPOT~BnEH~E H KPHTH4ECKHE nAPAMETPbl 
3neKTPOC6npOTHBil€HV1€ J.1CCil€,QOBaHH~X 06pa3~0B 8 o6naCTH TeM

neparyp OT 30 K ',qo T c He 3aBHCHT B npe,qenax OWH60K OT T€Mne
paTypbl "' cooreercreyeT ocraT04HOMy conponfBJleHHIO R 0 . Ha pV!Cw 1-3 OP€ACTaBll€Hbl pe3YllbTaTbl H3MepeHHR KPI-1TH4€CKOI1 T€Mne
parypbl T c . sepxHero KPHTI-14ecKoro nOllR Bc2 npH T =4 ,2 K, OCTaTOI..IHOrO YAe.nbHOrO conpon-tBJ1€HHR PO H 0THOW€HHR p

300 
/Po 8 

3aBVICI-1MOCTI-1 OT COCTasa cn.naaoe. Hap.A,Qy C HaWHMYf npe.ACTaBneHbl 
TaK>K€ H JlJ.1TepaTypHbl€ .qaHHbl€. Ha PVIC. 1 BHAHa I..I€TKaR Koppen.A
Ltvt.A Me)f(AY T c V1 nllOTHOCTb-10 COCTORHvtJI! 3fl€KTPOH08 N (E F) npJ.1 H3MeHeHHH KOH~€HTPa4vtl-1. 8 pa~oHe 70 ar.% Ti npoHCXOAHT pe3KOe 
yM€HbW€HH€ 3TV1X B€J11114HH, CBR3aHH0€ C H3M€H€HHRMI-1 3Il€KTpOHHOrO 
vt ¢oHOHHOro cneKrpos. B cnnasax HI-1061-1H-rHTaH c noe~weHHbiM co.qepmaHvteM TVITaHa HaPRAY C OCHOBHOH ¢aaoH - $-TGePAMM pacr
aopoM c OUK-peweTKoH, so3MO>KHO npHCYTCTBHe APYrl-1x $aa: pasHo-
secHoJI! a -¢a3bl C rnY-peW€TKOJ1 Hllvt MeTaCTa6HllbHOi1 0 -Q>a3bl '3,20_.-' 
TaK, nOBbiW€Hvte Tc Ha 1,8 K a o6paa~e Nb

22!'t
78 nocne OT>K~t~ra IPHC o 1/ MO}I(HO OfibRCHJ.1Tb HanHI..IJ.1€M BTOpOi1 ¢a3bl C nOHIII>K€HHbiM Co

,qep>KaHH€M HVI06VIR, 3a C4€T 4€rO noBbiWaeTCR ero KOHLI€HTpa4HR 8 
MaTpVI~e, KOTopaR onpeAell.AeT T c. 8 Tafi.nl-11..1€, KpOMe 3KCnepi-1M€HTallbHO OnP€A€ll€HHbiX B€11HI..I~H, 
All.A HCCll€AY€MbiX o6pa3l.IOB npHB€A€Hbl pac~eTHbl€ ¢yH,QaMeHTallbHbl€ 
napaMeTpbl, nonyl..leHHble no ¢opMynaM 111-151 TeOPVIIII csepxnposo,QH-
MOCTH BTOporo po.qa/2 1.22/. 8epxHee KpHTvti..I€CKO€ none B (0) npltl 
T~OK, 

o2 

/1/ 

2 
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PHc. 1 • 3asHCHMOCTb KpHTHqec'Km1 

TeMnepaTypbl OT KOHIJ;€HTPaUI-lH 

cnnasoa HH06HH-nnaH. o • -

COOTB€TCTB€HHO peKpHCTannH-

30BaHHbi€ H XOJIO,UHOp;e$OpMH

poBaHHbl€ o6pasu;bt ,a;aHHm1: pa-

60Tbl; + - /1/ X -/31.- ITnOTHOCTb 

COCTORHHfl: 3JI€KTpOHOB Ha no

B€PXHOCTH ~epMH N(Ep)non~e

Ha H3 m·ITepa TYPHbtX ,.o.aH-

HblX /3,18,19/. 

120 

16 

• 
12 • 0 0 

E 
Q 

8 N • • 
"' Jl 

4 

0 

b 
0 20 '0 60 so 100 

Nb m%T. T. 

PHc.2. 3aBHCHMOCTb sepxHero 

KpHTH1.J.ecKoro non.a Bc2 I T = 

=4,2 K/ OT KOHu;eHTpaUHH cnna

BOB Hii05Hi1-THTaH. 0 e - COoT

B€TCTB€HHO peKpHCTannH3~BaH

Hbl€ H 'XOJIOAHOA€¢lOpMHpOBal-lHbl€ 

o6pasubl p;a:FmoH pa6oThi; 

jj- 15,7'1; ' - /6.1; • -lSI. 

PHC.). 3aBHCHMOC~b OCTaT01.J.HOro 

YA€JibHorO corrpOTHBJI€HHR Po 

OTHomeHHH cOnponm~eHm1 p
300 

K 

H 

Nb .o-r%T; 

0 
100 
T; 

Po ·, OT KOHUeHTpaUHH CIIJiaBOB 

HHO?Hii-TI-ITaH. 0, /j. H e , 6. -

COOTBeTCTBeHHO peKpHCTanJIH30BaH

Hble' H xono.n;~o.n;ecP6pMHpoBaHHbte o5-

pa3II,bl 'p;aHHO:H: pa60Tbl; + - ,n;aH-

Hbie/4/ 11 - ,o;aHHhie 131/, 

3 



.. 

l1apSMeTP 

Ta6JUU..(a 
¢lYH.n;aMeHTanhHhJe napaMeTpbf o6pas.u;oa a peKpHC:TarinH30l3aHHDM I A/ H xonOAHDAeWOpMHpOaaHHOM /B/ COCTOHHHRX 

,. 

EA.n•MINb80Ti20 

r178 I A 

B T
0 .j ! 9,35 10,30 9,84 ID,47 I0,09 9,78 9,39 10,06 9,82 I 8,96 7,!7 

rc 10 ~.cMI21,0 58,3 63,0 60,6 64,5 71,3 79,6 87,2 91,0 
1
110,9 117,8 

rJoc/~ 0 ~ · 1,75 1,3! !,37 1,29 1,32 1,16 1,2 1,20 1,21 1,04 1,04 
(dB02/ctTla

02 
Tn/K ! 1,25 1,8 2,2 - - 2,2 2,3 - - 2,3 2,6 

~7"7=1--:- ~-_,__ 
-~ 

·--
B02 (o) Tn ; 7,8 12,7 15,3 - - 15,0 14,9 - - 14,1 13,3 
_ 'F t 45 -~~:.__ 47 50 54 6! 75 78 81 86----l Fe I0-8

cM r23,6 8,5 i 7,9 8,2 7,7 7,0 6,3 5,8 5,5 4,6 4,4 
~(0) ro"7

cM 6,1 3,4 E,3 3,3 3,3 3.2 3,1 2,9 2.8 2,8 3,0 

~(0)/~(o) - 25,8 73,5 80,6 76,7 83,1 86,8 98,7 II0,4 II4,3 I3I,4 I4I,O 
£01 Fe - 9,7 2I,2 24,I 22,8 25,2 28,6 33,3 33,6 36,4 50 63,6 
-- --- --- ---- ---~ '----- --~ ---- ---- -----



napaMeTp fHH36ypra-naHAay Ke. 

-2 -1 1,2 
, 1 ~ 6.5·10 cek 8 p 0 y 

An~Ha cso6oAHOro npo6era 3neKTpOHoB Pe, 

, -2 2,3 S /S -1 
',~0.87he (n,P()k rl ' 

AI1111Ha Kor·epeH.THOCTI-1 f~t~H36ypra-naHASY f. (0) np~r~ T =0 K, 

1.'2 
UO)~o.s5U0 1 ,l 

/2/ 

/31 

/4a/ 

/46/ 

/5a/ 

/56/ 

rAe c- CKOPOCTb CBeTa, e - 3JleMeHTSpHbU1 3SpfiA, kB - nOCTOfiHHSR 

fiOilb~MaHa, h - nOCTO.RHHSR OnaHKa, ne- nllOTHOCTb 3IleKTPOHOB 

B MOAeilH CB060AHbiX ·3neKTPOH08, Sk - noeepXHOCTb ¢epMIII 8 npocT

paHCTBe eonHoaoro seKTopa, Sr - nosepxHoCTb <t>epMlll ceo6oAHblx 

3neKTpoHos /a pac4eTax· OTHoweHlr1e Sk/S r"" 0,61221 I, y- Koa¢

ctllll~llleHT 3JleKTPOHHO~ KoMnoHeHTbl TennoeMKOCTvt /B pac4eTaX y 

111s 13 / I. . 

KaK CneAyeT !-13 Plt1C. 2, 3 VI. Ta6.nH~bl, ~bi.COKI-1e KPHTIII4eCKIIIe nom" 

Bc2 Ill 60ilbUJVIe 3HS4eHIIIFI HSKJ10HOB (dB cz/dT)T, T B cnnasax 

C noBblWeHHO~ KOH1..16HTPSI..IV16H TVITSHS Vi COOTB6TCT'i3eHHO BbiCOKVte 

3Hal...leH~t~R K~ 1t1 1\ (0) I~ (0) HenocpeACTBeHHo cB.R3SHbl c He06bJI...I-

HO BbJCOKHMYI 3HS4eHYI.RM\11 ocTaT04Horo conpoTYisneH\1\fl. AnV~Hbl cso-

6oAHOro npo6era 3Jl6KTp0HOB npl4 3TOM CTSHOB.ATCR C0\113Mep~t~Mb1MI4 C 

aTOMHbiMVI paccTORHVI.RMII\ /napaMeTp peweTKVI OUK- HVI06~t~i:1-T!4TaHa 

a::::. 3 ·1 o-s CM/23/ I. HJ.II3Koe 3HS"-16Hllle OTHOW6HV!fl Psoo/ Po B J.IICCfle

AOBSHHbiX o6pa31..1SX noKa3biBSeT, '-ITO 3JleKTpOnpOB0AHOCTb B. nepsyiO 

0"--epe,(i.b orpSHJ.III...IVISaeTCA paCC6VIBSHV16M 3Il6KTPOHOB HS npV1M6CHbiX 

aTOMS X, T. e • Ha STOMSX nerVIPYIOW.6Jii KOMnOH6HTb1. (HVJ)I{eHVIe Po nocne 

peKpiiiCTSI1Il~30BSHHOro QT)I{lllra o6b.ACH.AeTC.A YM6HbW6Hlii6M nnOTHOCTVI 

AVICI10KSL.1VIi1, Bbi3BSHHbiX XOJlOAHO~ Ae4>opMaUVtei1. 

TEnnonPOBOAHOCTb 

TennonpoBOAHOCTb VICCJleAOBaHH~X cnnasos H\406\11~-TVITSHS CVIJlbHO 

3SBVICVIT OT VIX KOHUeHTPSI..IVIVI. Ha PVIC. 4 npV186A6HS TeMnepaTypHSfl 

saswcwMOCTb TennonposOAHOCTYI AilR peKp\1\cTannHsosaHHbiX o6pa3l.IOB 

pa3HOro CQCTSBa. C yBeilll\l...leHVteM KOHUeHTPSI..IVIlll TVITSHS Tennonpo

BOAHOCTb naAS6T. 8 nOBeAeHVIVI TennonpOBOAHOCTVI B CBepxnpoBOA.R-

5 



PHc.4. TeMnepaTypHan 3aeacaMOCTb TennonpOBO~HOCTH peKpHCTarrnH30BaHHhlX cnnaeos. CTpenKa o603Ha"YaeT T c , 

~eM COCTORH~~ Ha6n~,qaeTCR 3Ha-4~T€J1bHO€ pa3J1~414€ M€*AY Nb 
80

Ti 
20 H o6paaLtaMH c Bbl-coK~M~ KP~T~l.leCKHMH napaMerpaMH /45 ~ 22 aT.% Nb/. TennonpoBOAHOCTb ~ccne,qosaHHbiX o5paaJ..tOB HHo5w~-THTaHa no a5con~rHOMY 3Ha4€HH~ Ha 1-2 nopR,QKa Hl-1*€, 4€M y l.I~CTbiX H~O()~.R ~ H1TaHa '24.25 ·. no cpaBH€HHIO c ,qpyrHMH csepxnposo,qR~HM~ cnnasaMH nepexo,qH~X MeTannoe, T€rT-J10npOBO,QHOCTb- HCCfl€,Q-OBaHHbJX cnnaBOB Kal.I€CTB€HHO ~ KOJ1H4€CT

B€HHO 6nH*€ BCerO K COOTB€TCTBY~~~M 3Hal.I€HHRM B CHCT€M€ 
Nb-- Zr .'26 ·27 

H HM€€T 6onee Ht13KJ.1€ 3Ha4€HJ.1R, 4€M B CHCTeMaX 
Nb-Ta 11 Nb-Mo /2B,i~-'. Haw~t~ ,qaHHble xopowo cornacyiO"fCR c pe-
aynbTaTaMvt ¢nax6apTa 1-1 AP-./14 nonyl.leHHbiMI-1 Ha xono,qHo,qe¢opMH-
posaHHOM cnnase NbTi (5Q-,'50), HO Ct1flbHO OTJ1H4aJOTCR no a6COJ110T-
HOi:f B€11H4HH€ OT 3Ha4€HJ.1i1, npHB€,Q€HHbiX B pa60T€ MOpTOHa 1-1 
,qp./12/ ,QJlR- XOJlO,QHO,Qe¢OpMI-1POBaH~OrO 1-1 OT0}1(}1(€HHOrO /550"C - 14./ 
cnnasa Nb

35 
Ti 

65 Ba1-1,qy Toro, !..ITO ,qaHHbJe nocne,q-Hei:1 pa6oTbl 
/,QJlR o60JIIX COCTORHI-1!-1 o6pa31.1a/ npeBbJWdiOT He TOJlbKO nOflY4€HHbl€ 
HaM/.1 /Ha ,qsa nopR.QKa np1-1 T:.:: 10 K/, HO ,qa)f{e BbiW€ 3Ha4eHJ.1i:1 Afl.A 
41.1CTbiX Nb 1-1 Ti. B03HHKaeT cepbe3Hoe cOMH€HHe a 1.1x npaBI-1J1bHOCTI-1. 

HH3K~e 3Ha4eHI-1R Tennonposo,qHOCTI-1 H Ha6niO,qaeMaR 3aBHCJ.1MOCTb 
OT KOHf.l€HTPaliHI-1 I-1CCJ1€.QY€Mb1X CnJlaBOB HI-10fil-1i1-TI-1TaHa CBR3aHbJ 
C Ma110'1 B€111-14t1HOi::f 3!1€1<TPOHHOi1 KOMnOH€HTbl TennonpOBOAHOCTI-1 J{e, 
C00TB€TCTB€HHO Bb1COKI-1M Po , 4TO onpeA€J1R€TCR CI-1JlbHbiM paCC€R
HI-1€M 3Jl€KTPOHOB Ha npHM€CHbJX aTOMaX • 8 HOpMaflbHOM COCTOR-HY'IJ.1 
Ke ,cornacHo 3aKOHY BH,qeMaHa-¢paH~a, nponop~HOHa!lbHO T!v

0
H 

O.QHOrO nOPRAKa C $OHOHHOi1 KOMnOH€HTOi:1 TennonpoBO,QHOCTY'IKp.MO)f{
HO npeAnonaraTb, 4TO KP e ,qaHHbiX cnnasax onpe,QenReTCR pacceR
HHeM !)10HOHOB Ha 3!1€KTpOHaX, TOl.I€4HbiX ,qe¢€KTax, ,QI-1CJlOKa~I-1RX 

1-1 aHOMaJlbHbiM paCC€RHI-1€M ¢OHOHOB, CBR3aHHbiM C npHCYTCTBI-1€M 
,qpyr~ttx ~a3 /15,271, 

,llnR cnnasos c KOH"'eHTpa"'l-1ei1 Nb: 45,40 VI 35 aT.% TeMnepaTyp
Hbl'1 XOA TennonpOBO,QHOCn1 P€KPI-1CTaJ1Jli1130BaHHbiX 1-1 XOflOAHO,Q€¢OpMI-1-
poBaHH~X o6pa3l.IOB J<a4ecTaeHHO cosna,qaeT. PeKPHcTannH3af.lHOHHbJi1 
OT>KI-1r nplt!BOAHT TOJlbKO J< noBbiW€HI-110 a5cOJ110THbJX 3Ha4€HI-1i:1 Tenno
npOBO,QHOCTI-1 or 10 ,qo 40%. Ha p1-1c. 5 np1-1ae,qeHbf 3aBHCI-1MocT~ 6 
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PHc.5. TeMnepaTypHaH 3aBHCHMOCTb TennonpoBo,o.HOCTH cnnaBoa NbTl. 

0 peKPHCTanni130B.aHHblH o6pa3eU; e - XOnO,o.HO,o.e4JopMHpOBaH-

Hhlfi o6p~3eu. CTpenKH o6osHa'4.alOT Tc. a/ Nb 
45

Ti
55 

6/Nb 40TJ60 
B/Nb35T; 65 

r/ Nb22
Ti 78

• 
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TennonpOBOAHOCTH OT TeMnepaTypbl AJlR XOJlOAHOA€¢OPMYIPOBSHHOro 11 peKpi1CTSJ1Jli130BaHHOrO COCTORHHH o6pa34bB. KaK BHAHO 113 pHc. Sr, noeeAeH1.1e Tennonposo,qHOCTI.-1 Nb
22Ti 

78 l-1MeeT HeKoTOpbre oco6eHHOCTH. Tennonpoao,qHoCTb peKPHCTannHaoaaHHoro o6paa4a nemHT Ha 40-50% HH*e XOilOAHOA€¢OPMI1POBSHHOro, B CBepxnposO,qR~eM COCTORHHH HS6Jl~AS€TCR KS4€CTB€HHO€ pS3JlH4H€ 8 TeMnepaTypHOH 3SBHCHMOCTH TennonpOBOAHOCTH peKpHCTSJ1JlH308SHHOrO 11 XOilOA-HO,qe¢opM~pOBSHHOro o6pa340B • 
.. noebiW€HH€ TennonpOBOAHOCTH B peKPI-1CTS11JlVl30BSHHbf):(. Cn!laBSX C I<OH4€HTPSLI11€t1 45,40 11 35 aT. % Nb no CPSBH€HI-110 C -):<OJ10AHOA€¢lOpM1-1POBaHHbiM C~TORHY1eM o6cRcHReTcR noebrweHI-leM 3!1eKTPOHHol1 (K ) J.1 $OHOHHOi1 (Kp-') KOMnOH€HT TennonpoBO,QHOCTI-1 1-13-3a yM€Hb-

e 
" 6 

weHVIR nnOTHOCTVI ,QVICJ10t:<aLti-1VI nocne OT)I{I-1ra. B o pa3Lte Nb
22

Ti
78 

yMeHbW€HI-1e TennonpOBO,QHOCTVI nocne OT)I{J.1ra, O~€BI-1,QHO, CB.R3aHO C 8bl,Q€J1€HH€M BTOpO~ Q:>a3bl, ~TO npHB€110 K ,QOnOJ1HVIT€J1bHbiM TO~-HbiM ,Q€¢eKTaM H CI-1J1bHOMY YM€HbW€HHIO ¢OHOHHOi1 KOMnOH€HTbl. 8 CBepxnpoBO,Q.RtqeM COCTO.RHVIH C noHHmeHHeM T€MnepaTypbl K e CI-1J1b HO na,qaeT /301, ~TO CBFl3aHO C YM€HbW€HI-1€M 3Il€KTPOHHbiX B036ym,QeHVIi1, TaK ~TO ,QII.R VIC_cne,QyeMbiX cnnaaos TeMnepaTypHbJi:1 XOA Tennonpoao,QHOCTI-1 a csepxnposo,Q.R~eM cocTO.RHVIH onpe,QenReTc.R s nepsy10 o~epe,Qb nose,QeHHeM KP • 
no,Qp06HO€ I-1CCII€,QOBaHVIe BKJ1a,Qa pa3Jli-1~HbiX M€XaHH3MOB paCCe.RHI-1.R 8 nOB€,Q€HHe 3J1€KTpOHHOi:1 VI ¢OHOHH0~ KOMnoHeHT TennonpOBo,QHOCTH ,QaHHbiX CnnaBOB 8 HOpMaJlbHOM VI CBepXnpOBO,QR~€M COCTORH.VI.RX 6y,QeT npe,QCTaBJl€HO 8 nOCJl€,QYIO~HX ny6nHKaLtVIRX. 

B 3aKniO~eHVIe aeTOPbl cep,Qe~HO 6naro,qap.RT E .H.,Qb.R~ KOea 3a nocTo.AHHbl0 HHTepec K pa6oTe 1-1 LteHHbJe o6cym,qeHI-1R, a TaKme A.HHKHTI-1Y VI B.M.~po61-1Ha 3a noMo~b a·npose,QeHHI-1 3Kcnep~;~MeHTOB VI 0¢0pMJl€HHH ny6nVIKaLti-1H. 
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