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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
γ 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 γ phase–incomplete solid state transformation!
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Fig.1 Microstructure of Fe70Co30 alloy at ∆T=

325 K (granules distributing randomly in ma-

trix is metastable phase)
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Fig.2 Typical TEM morphologies of metastable phase in the microstructure of undercooled Fe70Co30

alloy
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Table 1 Thermal physics parameters of Fe70Co30 alloy

Value
Parameter

bcc fcc

Heat of fusion ∆Hf/(J/mol) 15431 15608

Molar volume Vm/(m3/mol) 6.947×10−6 6.947×10−6

Structure factor α 0.71 0.86

Catalytic potency factor f(θ) 0.237 0.18

Melt temperature Tm/K 1737 1765

$ 3 YTQ Fe70Co30 S�S]d[_d^]_`a]_e
Fig.3 Critical nucleation works (a) and nucleation rate (b) of competitive phases in undercooled

Fe70Co30 melt
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$ 4 e 1573 K lbpmXcdTZ[]R_qe
Fig.4 Morphologies of metastable phase after annealing at 1573 K for (a) 1 h, (b) 2 h, (c) 3 h

$ 5 YTQ Fe70Co30 S��	QRSTZ[_]r�b
Fig.5 Forming mechanism of metastable phase in the undercooled Fe70Co30 alloy
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10 R.Hermann, W.Löser, H–G Lindenkreuz, A.Diefenbach,

W.Zahnow, W.Dreier, T.Volkmann, D.M.Herlach,

Metastable phase formation in undercooled Fe–Co

melts under terrestrial and parabolic flight conditions,

Microgravity–Scicence and Technology, 19, 5(2007)
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