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ynpYfH E CBOACTBA EHHAPHblX CnJIABOB HHOEHSI 
C BOJIb~PAMOM, MOJIHE)l,E HOM, )l(EJI E30M H HH KEJI EM 

H. M. HEAIOXA, B. r. qEPHblR 

(KueB) 

B03pOCllHte Tpe60BaHHH K MaTepHaJ1aM. Bbl3BaHHble pa3BHTHeM HOBOH TeXHIIKH, o6yc
liJ11l lllHpOKHH Kpyr HCCJ1en.oBaHHii, nOCBHLueHHblX H3YQeHHlO CnJ1aBOB Ha OCHOBe Tyro

RKliX H Pe:LI.lJ<itlX MeTaJ1J1013: BOJ1b<ppaMa, MO\1JH6JleHa, TaHTaJ1a, HJlo6HH, peHHH H JlP. 3Ha
J1bHblii HHTepec npen CTaBJ1HeT H3Y'leHHe <pH3HKO-MeXaHH'IeCKHX xapaKTepHCTHK CnJ1aBOB 

MeTaJ1J10B H, B 4aCTHOCTH, ynpyrHx CBOHCTB, n03B0J1HlOlllHX npOH3BO.ll.HTb Ou.eHKY 
n BOB KaK KOHCTPYKUHOHHblX MaTepHaJ1OB, a TaKlKe .ll.alOlllHX CBe.ll.eHHH 0 npO'IHOCTH IlX 

(n.yaToMHoH CBH3H H ee H3MeHeHHH npH J1erHpOBaHHH. 
B HaCTOHlllerl pa60Te 1I3Y4eHbl ynpyrHe nOCTOflHHble CnJ1aBOB HlI06HH C BOJ1 b<ppaMOM 
100 aT. % W), M0J1H6.ll.eHOM (0-100 aT. % Mo), lKeJ1e30M (0-45.4 aT. % Fe) H HHKe-

0-40.4 aT. % Ni) . CnJ1aBbl CHCTeM Nb-W H Nb-Mo BO BceM KOHueHTpaUHoHHoM HH-
a olle 06pa3ylOT HenpepblBHblH pH.ll. TBepAblx pacTBopoB (1 , 2]. )l(eJ1e30 Ii HHKeJ1b 06J1a .!J,aIOT 

QHTeJ1bHOK paCTBopHMOCTblO B HH06HH npH nOHHlKeHHblX TeMnepaTypax [3. 4]. BblJll! 

eJ1eHbl CJ1e.ll.YlOllllle xapaKTepHCTHKli: MOn.YJ1H HOpMaJ1bHOH ynpyrocTH E, C.ll.BHra G, 
."i:~'OU1b~M HOr.o ClKaTHH Q, KOs<P<PHUIieHT TIyaccoHa Il, xapaKTepHCTHQeCKaH TeMnepaTypa e 1f 

'"e'IIl:!lHelman.paTli4Hble OTKJ10HeHHH aTOMOB OT n0J10lKeHHH paBHOBeCHH B Y3J1aX KpHCTaJ1JIil-

H peweTKH V~. 

CnJIaBbI 6bIJIH: npH:rOTOBJIeHbI B H)l.eHTH:lIHbIX YCJIOBH:HX B )l.yroBoH 3JIeK

elJH B aTMoccpepe aproHa. B KalJeCTBe lIlHXTOBbIX MaTepHaJIOB 6bIJIH: 

-."v"""",OBaHbI MeTaJIJIbI lJH:CTOTOIO: HHo6mi- 99.4 %, BOJIbcppaM - 99.95 %, 
J.- ..... v.< ... H/p.oc;n-99.9%, )KeJIe30-99.99% H HHKeJIb-99.8% . Bce CflJlaBbl H:C

)l.OBaJIl1Cb B JIHTOM COCTOHHHH. 111l1xToBKY CnJIaBOB npOH:3BO)l.H:JIH C ylJe

yrapa MX COCTaBJIHIOlIl,HX B npouecce BbInJIaBKH:. DpHMble H KOCBeHHble 

QJl.bI onpeJl.eJIeHHH XI1MHlJeCKOrO COCTaBa nOKa3aJIH, tITO MeTO)l.f1Ka Bbl

BKM 06eCnetIHJIa nOJIY'leHH:e OnJIaBOB, OTJ1H'laIOlIl,HXCH OT 3a)l.aHHOrO co

a Ha He 60JIee, tIeM Ha 0.1 Bec. %'. 
Ynpyme CBOHCTBa onpeJl.eJIHJIH Jl.HHaMH'leCKHM HMnYJIbCHblM MeTOJl.O~ 
YCTaHoBKe, aHaJIOrH'lHOH onHcaHHoH B pa60Te {5]. MOJl.YJIH ynpyrocHI H. 

3CPCPH:UHeHT DyaccoHa paCC'lHTbIBaJIH no H3BeCTHbIM cpopMyJIaM [6. 7]. 
Y'leTOM B03MO)KHbIX 01IlH60K 3KcnepHMeHTa TOtIHOCTb H3MepeHHH ynpyrHx 

xapaKTepHCTHK COCTaBJIHJIa 1-2%. 
XapaKTepHcTHlIecKYIO TeMnepaTYPY BbI'lHCJIHJIH C HCnOJIb30BaHHeM Jl.aH

HblX 0 MOJl.YJIHX ynpyroCTH: {6, 8]; BeJIHtIHHY ,CpeJl.HeKBa)l.paTH'lHblX OTKJIOHeHH}1 

OT nOJIO)Ke'HHH paBHOBeCHH BbIIJHCJIHJIH: H3 COOTHOlIleHHH ,Ue6aH - BeJIJIepa. 

Ha cpHr. 1 npHBe)l.eHbI KpHBble H3MeHeHHH E, 0, Q, /J., 8 H V ~ CnJIaBOB 

Nb-W H Nb-Mo B 3aBHCI1MOCTH OT cOJl.ep)KaHHH BOJIbcppaMa H MOJIH6)l.eHa . 

113 3THX Jl.aHHbIX BH)l.HO, tITO YBeJIHqeHHe B CnJIaBaX cOJl.ep)KaHHH BOJIbcppaMa 

H MOJIH6)l.eHa npHBO)l.HT K YBeJIHtIeHHIO HX MO)l.YJIeH HOpMaJIbHOH: ynpyrocnl, 

CJl.BHra, 06'beMHOro C)KaTHH, xapaKTepHCTH'leCKOH: TeMnepaTypbI, YMeHblIle

HlfIO K03CPCPHUHeHTa DyaccoHa H cpe)l.HeKBa)l.paTH'lHblX OTKJIOHeHHH: aTOMOJ3. 

OT nOJIO)KeHHH paBHOBeCHH. 

CJIeJl.yeT OTMeTHTb, 'ITO B CnJIaBaX CHCTeM Nb-W H Nb-Mo MO)l.YJIb HOp

MaJIbHOH: ynpyrocTH H cpe)l.HeKBa)l.paTH'lHble OTKJIOHeHHH aTOMOB OT nOJIO

.m:eHHH paBHOBeCHH aHaJIOrH'lHblM 06pa30M xapaKTepH3YIOT H3MeHeHHe npo'l-


