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y-+a n'peBpaUl.eHlH5I, nOJIYLleJHHbIX npH YMepeHHbIX CKOPOCT5IX OXJIa)l{:!leHH·51 B 
Ha'CT05lUl.eH paOOTe .H B [1,0]. ilPH KOHueHTpaUHIH HHKeJI5I , npe'BbII.lIaIOUl.eJ[ 

15 %, Te:vmepa1'ypbI Ha''1aJIa y-+a. 'npeSpalll.eHH5I nplH YMepelHll blx C)WPO'CT5I X 

OXJla)K,neHH5I (Ha'cT. paooll'a H [10]) COBrra,nalOT C TeMlnepaTypaMIi, YCTaHO!3-

Jl'eHHbIMH npH ()'L[eHb BbI'COKHX CKOQOICT5IX OXJIa)l{,lI.eHH5I [6]. 3TO Yll{a3bJIBaeT 

Ha T'O, '-ITO B 'CnJlaBaX C OQ..'I.ep)l{alHHeM H.HKeJl'51 Bblme 15 % npH Bcex IHCCJIe;J:O-

°c 
800.---r--'---.--'r--'-~ 

600 

liDO 

200 

600 

liDO 
-----. --. __ .__ Ta(p) ---.. --

200 

y-a 
o 8 12 /6 20 

4a6/ieHUe, Kliap 

Pltc. 2. 3aBllcHMoCTb OT AaBJIemtSf TeMnepaTYP 
HalJaJIa 'V-+a Ii a-~-v npeBpameHHli J1,PH Jienpe­
PbLBHOM OXJIa)f{,neHrfH H H3Il"'peBe B CnJIaBaX, 

cOll.ep)f{amHX 8 (a), 12 (6) 'l1 14% Ni (8). 
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PHC. 3. 1130TepMJ.I'IeCKOe v-+a npeBpame­
HlIe B CnJIaBe C 10% Ni npll AaBJIeHIHIX 

5 (a). 10 (6) H 15 K6ap (8). 

BaSHblX ,CKOPO:C1'51X DXJla)l{')J,e<HH5I CPIHI<!OHpyeT,Ct51 Ha'laJIO M1a1pTe<HCHllHOno y-+."j, 

In p eB p atUl..eHH 51. 

TeMtnepaTYlpbl KOHua y-+a n.peBpalll.eHtH5I, nOJl)'l'-leHHbl'e B HaCT05llll.eH pa­

aOTe, pa,anOJIO)l{eHbI 3Hal:!H'reJIbHO BbII.lIe HYf)KlHeH rpaHHIUbl ,lI.Byxcpa31H0H 

(a+y)-.oOJlaICTH 'paJBIHOIBe.OHoH ,n.1'1atppaM'MbI OOIC1'05l'HlH'H CHOTeMbI F te-Ni til]. 
3a'BIfClHM,OCTb OT .!I.'aBJleH'H5I TeMnepa1'YP -Ha"llaJIa y-+a. H a-+y npeBipa'lll.e­

HHH mpH HenpepbfBHO'M OXJIa)l{,lI.eHIHIH }! HarpelBe CO CKOPOCTblO 160 cpaiJ/MUH. 
.lJ.JI5I Tpex C'ITJIa.BOB rrOK33alHa Ha p tHC. 2. TaM )l{e nlpH"Be,i{eHbl To-p JI.HarrpaM­

Mbl y~a npeBpalll.eHH5I anJIaBOB (mnul11 MeTa.c-raOIiJIbHOrO palBHoBeCilfH a- H 

y-<pas O,!l!HOrO '11 Toro )l{e COCTa'Ba), TIO'cTlpoeHHbIe Ka,K 'c.pe,n,HHe Me}!{o.lJ.Y JIHHH-
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HMIH Haqana y-+la H a;-+y npeBpameHHlI. .II.a'BJIeHHe 006Y'CJIO'Bn'HBa'eT CHlUKC­

HIHe 1'eMlnepaTYP Ha'IaJla y-+a H ~-+y npeBpaw.eHHH: H T,Oqel{ To. Cpe.!J.HI1H: 

(.!J.JI5I I'flp ex Inipie.n:cT31BJIleHHblx H,a \PIHIC. 2 ;CnJIaIBOIB) IHalKJIOH C00l1B'e'l'CllB1YIOW.11X 

,1HHHH: COCTa'BJl5\oeT, 2paiJ/K6ap: (dT/dPh_a =9,16± 1,2; (dT/dP)a~y =2,9± 

± 1,0; dToldp=6,3±'l,1, lf1'O corJIacyeT;C5I .C lfMeIOw.H'MIIPC5I Jl.aoH'HbIMH ( 'cM.t[7]). 

H30TepMHlJeCKOe v-+a npeBpalIJ,eHHe 'HGY''Ia,JIOCb B onJI aBax. C 10 H 14 % Ni 

fIP,H Tpex 3Ha"leHHIS1X .n.aBJIe>H'I1S1 (5; 10 H 115 K6ap .n.JIH ,cnnaBa C 10% Ni oM 4; 

6,SH 11,5 K6ap - 1.LI.JI5I 'CnJIa'Ba 'C 14% Ni) ,B 'CnJIaBaX ,C 5; 8; 12 H 14% Ni npH 

O,J.HOM 3Ha'lfeHHIH .!J.RBJIeHII1'H (J 0; 11,5; 8 11 6 K6ap COOTBe'TlCT!BeH'Ho) . nepe.II. 

perl11CTlpallJ,HeH: 1f30TepM o6pa3UbI BbIJl.ep)!{)HiBaJIIH,Cb 'B Te'IeHHe 5 MUH B 06n3'C'TI'1 

y-cpal3bI (np'H 720°C ,J.JI5I Bcex crnJIalBOB 1 KJpOlM'e 'onJI31B'a ,C 5% Ni, H n 'pH 800" 

.lI.JIS1 3Toro CmJIa'B'a), InOCJIe 'Iero nYTeM H3MetHeHHS1 110Ka nalr.peBaT'en'5I 6blCrp{) 

(ICO CKOPOIOTbIO 300 2paiJ/MuH) OXJIa)!{JJJ.aJIH'Cb ',no TeM'nepary,pbl H30TepMIH"IeC­

KOH: Bbl,nep)!<JUI. l1.30TepMbl y-+a npeBlpamelHH5I B 'CJnna,Be C 10% Ni npIH'Be',[(e­

Hbl Ha pH'C. 3. 
Pe3YJIbTa'Tbl IHI3Y'lJ:eH'HH y-+a 'nperapameHHS1 B w30Te,pMHqeCKHX Y'CJI'OBHS1X 

nQIKaaan'H, 'I1'0 B ,CiITJIla'BaX Fe-Ni, B nOJIHOM 'COOTIBeTCT,BHH C ,[(a'HHbl'MIH, 'noJIY-

P HC. 4. 3aJlj~LCHMOCTb KOJllH;tJeC11Ba a-<jJa3bl, B03HH1<lalOllleH B OIlJla'BaX Fe-Ni K Ha4aJlY 
aOT H B XOJT.e all , 1130Te p MH'leCK,oi1 BblJT.ep>KKH, OT TeMnepaTy pbl : 

/ _ 20% i, p=5 K6ap; 2 - i4% Ni, p = ll K6ap; 3 - t4% Nt, p=4 K6ap; 4 - to % Nt, 
• p = 5 K6ap; 5 - 8% Ni , p = 4 K6ap . 

'IeH'HbIMH .TIlpH HenpepblBHOM oxnal)KJleHIHoH [4-6], y-+a n.peB-pa'meoHH'e JJlpOHC­

XO;:I.HT TepMH"lec.KH aIKTHB'Hpye)lbIM nYTeiM :npH BbrCO]{IHX TeMinepaTYlpax ,Ii 

aTepMIH'qeC%HM (MapT'enCWI'Hbll)() nYTe'M - 'nlp'H 6oJI'ee IHHI3~HX TeMnepary,pax. 

BlHa'tJaJl'e, n!ptH -MalllblX n~p'e'oxnaiKtll:eHIHS1X, rrp'euJ!p,ameHlH<e 'R-OOlT 'lHiCTO W310Tep­

MH"IeOKHH: xapaKTep, ,K lHa'tJ'aJIY H30Tep,Mbl COXlpa'H5Ie'I'CJ5I 100% y-cpa,sbl. 110 

Mepe yBeJIH~leHHS1 'nepeoxJIa)!{.II.{~'Hli'H CKOP,OiCTb H30TepMHltle'CKJOTO npeBpame­

H'II5I BO.3lpaC'raeT, O',[(HaKO IIlO-'Ilpe)!{HeiMY ;npeBpameHH-e HI,[(eT OT 0% a-!cpa'3bl. 

I1plH ,lI;OC'I1H)!{eHlHH oITIpe.n.eneHHolDonepeOXJIa)!{J.!l;eH.H'5I K MOM,eHTY Ha"IaJIa '1130-

TepM'H"l'eCJK'OH: Bbl)l,ep')!(KH B03HH'KaeT HeKOTopoe 'KOJIHI'IeCTBO a-icpa3bl. Co'[(ep­

)KaIHHe 370M aTepMHllleC'K'OH: a...-1cpal3bl 3'aIK0IH01Mep'HlO Y1BeJIH'lHBa'eT'Cl1 no 'Mepe 

YBenl1'lJeHH5I IIlepeOXJIa)!(:J,ffillHI (P'Hc. 4) , IKOJIIH'I·eC'TIBO ,H'30TepMIH"l{!IC.KOM a-cpa-

3bl npM 3TOM YMeHbUmeTC5I . TeMnepaTYPHal1 3a'BIHlOH,MIO'CTb IKOJIH''IeCTBa aTep­

MH''leClKJOH: a.-¢'aI3bI, B0i3HHIKaIOmeM 1'[(0 Ha"laJIa ,H30TepMH'leC'KOII'O npeBlpame­

HHS1, onHlCblBael'C5I IK'PHBOH, xap'a'K'J'e pHOH !llJJ5I MalpTeHc.HTlHbIX npe8pameHliH: 

(OM. pIHC. 4). TOIT cpaKT, 'lTO aTep l\1'l1"leiCKOe npeBp'a'meHHe 'Ha6JIIO'AaerCS1 3 

CnJIaBaX Ka'K C HHGKHM 'c o,[(ep)KaHHeM ,I-I1HXeJ]'S1, B KOTOPblX CJKOPOCTb <H30Tep­

M,Hl'IeOKoOI'O npeBlpam'eHH5I BeJI,HlKa , TaK H IC BbFCOIKWM, r,[(e H30T.epMIH'leDKOe 

v-+a flIpem-pamelHI1'e a.n.eT IC O'leHb MaJIbl.MH CKOPOCTS1'MH, 'Il'OKa3bllBaeT, 'tJTO 


