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H ct': r -'> e -'> a' _ TaKHM 06pa30M, rOBopHTb 06 e-cpa3e KaK 0 nepeXOJlHOH 

CTpYKType Me)KJlY r 11 ct' MO)KHO TOJIbI<O JlJIH onpeJleJIeHHOH 06JIacTH TeMDepa­

Typ . ~ COCTaBOB, a He JlJIH Bcex CnJIaBOB Fe-Mn, KaK neJIaJII1 B pa60Te F°]' 
TaKol1 xapaKTep npeBparn.eHHH 'Ha6JIIOnaJICH pHnOM aBTopOB B Fe-Mn-crrJIa­
Bax 1[1, 21, 22] H B CrrJIaBaX Fe-Ni 1[23]. 

CnpaBa OT KPHBOH To a'-£ HaH60JIee YCTOHl)HBOH HBJIHeTCH e-rt-.a3a - B :noit 

6 
I 't' , 

o JIaCTI1 e He MO)KeT nepeXOnHTb 'B a -cpa3y. KaK Bl1nHO 113 qiHr. 4, K'pHBaH 

\ 
t:l 

80D 

T,0l( 

I Y \\ 
8UU~--~----~L---~~ 

~ \&! 1 
ex r' OG 400 

1----+----\--1+-' -- e -\, r 
- _\ 1_ ----
--- ~Y..;::e 

'IIJo I---+---I!h--=::s...___ -
\ 

\ OG 
\ v - 0 

'( \ 0 

OGTE -
e \ 

ex 
y 
E it 
cx~ 

/-.S 
\ E 

0 
I 

10 20 30 Mn,ffm% 

<l>l1r. 4. ,UHarpaMMa Meracra611J1bHbIX 
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<l>Hr. 5. BJIlUH!I1e .naBJleHHH Ha AHarpaM­
My Meracra611J1bHblX cpa30BblX paBHOBe­

CHH CnJlaBOB Fe-Mn 

Toa'-£=j(C) rrOl)TH napaJIJIeJIbHa OCH TeMrrepaTYP 11 COOTBeTcTByeT COnep­

)KaHHIO "" '20% Mo. n09TOMY B OTJIHl)He OT ('Y~a') -.J1 ('Y~e) -npeBparn.eI!.I1H 

(a-e) -rrpeBparn.eHHe 06bI'IHO MO:>KIHO Ha6JI1onaTb TOJIbKO npH necpopMaurm, 
a 'He rrpH H3MeHemm TeMTIepaTypbI. A eCJIH OHO H rrpOHcxonHT npH H3MeHe­

HI'1I1 TeMrrepaTypbl, TO TOJIbKO B O'leHb Y3KOM HHTepBaJie KOHlJ:elHTp a UI1H 

OKOJIO 20 % Mn. 
,UHarpaMMa MeTaCTa6HJIbHbIX paBHOBeCI1H n03BOJIHeT 06'bHCHHTb npHl)R­

HY oc06eHHocTeH BJIH5I'HHH IIJIaCTI1LJeCKOH necpOpMa[J:11I1 IHa cj:Ja30BbIH 'CO<:TaB 

60raTblx )KeRe30M cnJIaBOB Fe-Mo. Pe3YJIbTaTbI pa3JIHl.!HblX pa60T B 3TOM 

HarrpaBJIeHHH Ha rrepBbIH B3rJIHn KaiKYTCH HeCKOJIbKO npoTHBOpeLJI1BbIMH. 

HarrpHMep, B pa60Tax (1, 24] I1CCJIenOBaHbl CrrJIaBbI, COnepiKarn.He no 20 % Mn, 

H rrOKa3aHO, l)TO B pe3YJIbTaTe rrn"aCTHLJeCKOH necpopMaUHI1 11 rrOCJIenYIOrn.ero 

OT)KHra rrpH 100-200° C e-cpa3a nepexo)J.HT B a-'cpa3Y. Ha OCHOBaHl.:rH nOJIy­
LJeHHbIX pe3YJIbTaTOB aBTopbI HCCJIe)J.OBaHI1H [I, 24] C)J.eJIaJIH BbIBO)J. 0 TOM, LJTO 

e-cpa3a HBJIHeTCH rrpOMe)KYTOl)HbIM COCTOHHl1eM B peaKUHHX, H BbICKa3aJIH 

)J.a)Ke rrpenrrOJIO)KeHHe, lITO e-cpa3a Bo06rn.e He HMeeT 06JIacnrcTa6l1JIb­

HOCTI1. 
B pa60Tax )Ke [10 , 24- 30] H )J.p. nOKa3aHO, LJTO e-cpa3a B pHne CrrJIaBOB, CO-

nep)Karn.Hx 60JIee 20 % Mn, YCTOHLJHBa rrpH )J.ecpopM aUHH H KOJIHl)eCTBO ee 

MOHOTOHHO B03pacTaeT C YBeJJHl)eHHeM CTerreHl1 )J.ecpopMaUHI1. 113 Bcex 3TM·X 

pa60T CJIenyeT, 'ITO cpa30Bble rrpeBparn.eHHH, 'rrpOTeKalOrn.He rro;rr, B03)I;eH­

CTBHeM XOJJO)J.HOH rrJIaCTWleCKOH necpopMaUHH, orrpe)J.eJJHIOTCH XHMH'IeCKH-M 
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COCTaSOM HCCJIe.uyeMblx Fe-Mn cnJIa"BOs. BrrepBble Ha 3TO OOCT05ITeJIbCTBO 

OOpaTHJIli BHHMaHHe JI. C. Epwosa H 11. H. BOra'IeB 1. DpOaHaJIH3HpOBaB 

HMelOw.HeC5I JIHTepaTypHble .uaHHble 0 BJIH5IHHH XOJIO.uHOH rrJIaCTH'IeCKOH .ue­

¢Op 1 aUHH Ha q1a30BbIe rrpeBpaw.eHH5I B Fe-Mn CrrJIaBaX, OHH rrpHWJIH K 

CJIe.uYlOw.HM BbIBO,lI.aM: 

a) B cnJIasax, co.uep)Kaw.HX OOJIbllie 20% Mn, r,lI.e ('Y~a) -rrpeBpaw.eHHe 

rrpaKTH'IeCKH rrO,lI.aBJIeHO, .ue¢opMaUH5I oJIarOrrpH5ITCTByeT o6pa30BaHHlO 

e-¢a3bl; 
0) B crrJI!'lBaX C cO,lI.ep)KaHHeM MapraHua, He rrpeBblwalOw.HM 20%, B HC­

XO,lI.HOM cTpyKType KOTOPbIX Hap5I,lI.y C e-¢a30H H aycTeHHToM, CO,lI.ep)KHTC5I H 

HeKoTopoe KOJIH'IeCTBO a-TBep.uoro pacTBopa, .ue¢opMaUH5I cnocoocTByeT 

oopa30BaHHlO a-¢a3bI. (B TaKHX CnJIaBaX a-¢a3a OKa3bIBaeTC5I 60Jlee YCTOH­

'IHBOii, 'IeM e, rrOCJIe,lI.H5I5I no,lI. B03,lI.eMCTBHeM ,lI.e¢OpMaUHH rrpeBpaw.aeTC5I B 

a-TBep.ubJM pa·CTBOp.) 
113 CKa3aHHoro CJIe.uyeT, 'ITO rrpe,lI.rrOJIO)KeHHe 0 MeTaCTa6HJIbHOCTH 

e-¢a3bI B CHCTeMe Fe-Mn rrpH aTMoo¢epHO'M ,lI.aBJIeHHH npH JIlO'ObIX KOJiueHT­

paUH5IX MapraHua, c.ueJIaHHOe B paOOTe [I], MaJIO OOOCHOBaHO, TeM 6oJIee, LITO 

OrrblTbT npOBO,lI.HJIH TOJlbKO Ha CnJIaBaX, co.uep)Kaw.Hx 10- 20 % Mn, a ,lI.JI5I 

3THX COCTaBOB e-¢a3a 5IBJI5IeTC5I, ,lI.eMCTBHTeJIbHO, MeTaCTa6HJIbHOM ¢a30M. 

KaK BbJrJI5I,lI.HT CTaOHJIbHa5I ¢a30Ba5I ,lI.HarpaMMa Fe-Mn rrpH COCTaBax 60Jlb­

llie 20% Mn H TeMnepaTypax, OJIH3KHX K KOMHaTHoM, H eCTb JlH Ha HeH XOT5I 

.Obi Y3Ka5I 06JIaCTb cTa6HJIbHOM YCTOM'IHBOCTH e-¢a3bJ - HeH3BeCTHO. 

8TOT Bonpoc OCTaeTC5I OTKpbITbIM H TpeoyeT ,lI.OrrOJlHHTeJIbHoro HCCJIe­

p,OBaHHfI. 
TaKHM oopa30M, H306pa)KeHHa5I Ea ¢Hr. 4 ,lI.HarpaMMa MeTaCTa6HJIbHbIX 

paBHoBecHM xopowo corJIacyeTC5I C HMelOw.HMHC5I 3KcnepHMeHTaJIbHblMH ,lI.aH­
HblMH H ,lI.aeT B03MO)KHOCTb Inpe,lI.CKa3aTb rrOBe,lI.eHHe CnJIaBOB Fe-Mn rrpH 

pa3JIHLIHbIX B03,lI.eMCTBH5IX. 
BJUUIHl1e Jl.aBJleHI1S1 Ha Jl.l1arpaMMy MeTaCTaOI1J1bHblX lJ!a30Bblx paBHoBecHH 

CnJlaBOB Fe-Mn. 3HaH H3 paooTbi [3J Bblpa)KeHH5I «OTHOCHTeJIbHbIX» CSOOO.uHbIX 

9HeprHH ex- H r-¢a3 WJIaSOB Fe-Mn [yp3BHeHH5I (1) H (2)] H Y'IHTbJSa5I HX 33BHCH­
MOCTb OT )l.aBJIemrn [ypasHeHHH (6) H (7)], MO>KHO TepMo.uHHaMHlIecKH pacclIHTalb 

KpI1Bble 'J"lo-y KaK CPYHKUHH co.uep>KaHHH MapraHua npH pa3JIHlIHbIX )l.3nJIeHHRX. 

npHpas H5IB Me>K.uy C060M Bblpa>KeHHfI «OTHOCHTeJIbHblX» cBo6o.uHbIX 3HeprHM 

(j.- H r-cpa3 KaK CPYHKUHH C, T H P 

l1e-MI1(C, T) +23.9PV~e_MI1(C, T) = He-Mn(C, T)+ 23.9PVfe-MI1(C, T) (19) 

rro.uCTaBHS S 3TO ypasHeHHe Sblpa>KeHH5I (1) H (2), (10) H (11) .uJIH r, r, Va 11 

VY 
H npose.uH ynpow.eHH5I, Haxo.uHM KOHu.eHTpaUHlO MapraHua Co, COOTseTCT­

BYIOW.YIO onpe.ueJIeHHbiM To H P 

C 
_ M~;-a (Tol - 23.9 (0.270-1.65 . 10-4 To) 

0-
I'lH (Tol + M~-;a (To) -23.9 P (0.213+ 0.26 . iO-4To) 

(20) 

TarUlM crrOCOOOM paCC'lHTaHbI H nOCTpoeHbf KpHBble T~-Y = f (C) .lI.JI5I ,lI.asJIeHHH 

10, 20, 30, 40 H 50 map (¢Hr. 5). TeMnepaTypbf 'lHCTOrO )KeJIe3a rrpH YKa3aH­
HblX Bbiwe .nasJIemmx S3RTbI H3 pa60Tbl [11]. 

KaK nOKa3aJI rrpose.neHHbIH paC'leT, C rrOSbIweHHeM .n3BJIemm YCTOH'lHBOCTb 

r -¢33bf YSeJIH'll1BaeTC5I, TeMrrepaTypbf (r - ex')-rrpespaw.emrn CHH>KaroTC5I K 60JIee 

HH3KHM TeMnepaTypaM, 'ITO H CJIe.uosaJIO O>KH.naTb, rrOCKOJIbKY (r - (j.')-rrpespa­
w.eHHe rrpOHcxo.uHT C yseJlH'lemreM OObeMa. 

I JI . C. E pill 0 B a . .nIlC., CBepAJl OBCK, 1962. 


