24 % 55 # Bl o 5 2 itd
2010410 A CHINESE JOURNAL OF MATERIALS RESEARCH

R EEE Fe—Cog & P HYIEFRAE ~

Wik 2 X M KRR

L. {LORRHER AL R S22kt Sk 215600
2. VAL T R-ABERE R E K E A LR E 794 710072

3] e

B E RIS C R B G Ak, R T Fe-Co & &7elid e e BEm shit WA . 2SR W, Mk ikay it
BB RBUE (ATeri) B, WA (b.c.c) ERAEZHREEEAR, FHERMFS AR IR S ERER A0, 7
v HAHK SRR K 3 h g, WA SRR RREM; 7Ed1% Fe-Co A& AL h AR 4B~ — R —y sk
JEA G — ASEAE AL B,

K REAEL Yo, Fe-Co &4, Wil%, 4K, WA

HES TG244 NEHS 1005-3093(2010)05-0525-05

Metastable Phase in Rapid Solidification of Fe—-Co Alloy

LIU Ning®?**  YANG Gencang? LIU Feng? YANG Changlin?
1. Jiangsu University of Science and Technology, School of Machine and Metallurgy, Zhangjiagang 215600
2.State Key Lab. of Solidification Processing, Northwestern Polytechnical University, Xi an 710072
* Supported by National Natural Science Foundation of China Nos.50501020 and 50771084.
Manuscript received June 17, 2010; in revised form August 26, 2010.
** To whom correspondence should be addressed, Tel:(0512)56731519, E-mail:lnlynn@126.com

ABSTRACT The rapid solidification of undercooled Fe—Co alloy was investigated by combining cycle
superheating and molten fluxing purification technology. The results show that metastable phase nucleated
primarily only when the critical undercooling was achieved. After 3 h isothermal annealing in single phase
~ region, metastable phase was transferred to stable phase completely. Finally, metastable phase in
as—solidified microstructure of undercooled Fe—Co alloys can be described as a result of “competitive
nucleation— remelting— extensive growth of v phase—incomplete solid state transformation”
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Fig.2 Typical TEM morphologies of metastable phase in the microstructure of undercooled FezoCosg

alloy
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Table 1 Thermal physics parameters of FezgCoso alloy

Value
Parameter
bee fec

Heat of fusion AH¢/(J/mol) 15431 15608
Molar volume Vi, /(m?3/mol) 6.947x 1076 6.947x 1076

Structure factor a 0.71 0.86

Catalytic potency factor f(6) 0.237 0.18

Melt temperature T /K 1737 1765
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Fig.3 Critical nucleation works (a) and nucleation rate (b) of competitive phases in undercooled

Fe70 CO30 melt
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Fig.5 Forming mechanism of metastable phase in the undercooled FezoCoso alloy
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