21 1L
Vol.21 No.11

TEAREERFR

The Chinese Journal of Nonferrous Metals

2011 4F 11 H
Nov. 2011

XEHRS: 1004-0609(2011)11-2744-07

AT 4 Fe-Mo & &€ H ¥4 a-Fe FHBYRIEE K

Ok, BT, KEE, R E

(PEdbDMRZ: NHWHR, W% 710072)

i OE RS A S P AR SN Fe-8%Mo F Fe-26%Mo & 4RI vA- D gkt [t . 45 5L 1 KR ST Fe-8%Mo
B S IEEE L a-Fe BRI, ¥ Mo REE LTI G &b HAMWD, o-Fe AL
TEAS BPHLCRE 5 ) 25l i A 20 0 B8 Ak, TR a-Fe ARFOTEOUL R ¥Rty « 24k 1 AR/ EIZ) 100 pm 1,
AR R TR R 0N, 3 A P R S [ B A T35 Mo R4 18. KRS) Fe-26%Mo & 4 W Ir P s
BRH L hiE A o-Fe MFIE B AT L (uta-Fe)dl i, HBEERFERRImN, B 2Rt 2 R R i 78 5
Brtke BLSTISRI, BEIEAREIIINK, o-Fe #M& 2 B S il A K m g ss bl e KR . RA
BRI G kv P B 4 Mo & I K.

KB VA DRBEER, VESUER . MR R

PESES: TG113.12 MHRFREED: A

Rapid growth of primary a-Fe phase from undercooled Fe-Mo alloys

ZHANG Bo, LU Xiao-yu, DAI Fu-ping, RUAN Ying

(Department of Applied Physics, Northwestern Polytechnical University, Xi’ an 710072, China)

Abstract: Rapid solidification of Fe-8%Mo and Fe-26%Mo alloys was investigated by drop tube technique. The results
show that for Fe-8%Mo alloy, the rapid solidification product is a-Fe dendrite in large droplet, a mount of solute Mo
distributes at the grain boundaries. The grain refinement effect occurs and it displays a morphological transition of
“coarse dendrite—equiaxed grain” with the decrease of droplet diameters, meanwhile, the microsegregation inside the
o-Fe dendrite is suppressed. The solute trapping effect occurs when the droplet diameter reduces to approximately 100
um. For Fe-26%Mo alloy, the solidification microstructure is composed of residual a-Fe dendrite and lamellar eutectoid
structure (u+a-Fe) in large droplet. When the droplet diameter decreases to a certain degree, the microstructure changes
into the granular eutectoid structure (u+a-Fe). Theoretical analysis indicates that the rapid dendritic growth of o-Fe
transforms from “solute diffusion controlled” into “thermal diffusion controlled” growth with the enhancement of
undercooling. The critical undercooling for this transition increases with the rise of Mo content in the alloy.
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Fig.1 Equilibrium phase diagram of Fe-Mo binary alloy!'”
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Fig.2 Cooling rate and undercooling versus droplet diameter
in Fe-8%Mo alloy
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Fig.4 Solidification microstructures of Fe-8%Mo alloy at different diameters: (a) D=950 pm; (b) D=950 um; (c) D=140 um;

(d) D=140 pm;
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Fig.5 Mean size of a-Fe phase and solid solubility of Mo in
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Fig.7 Solidification microstructures of Fe-26%Mo alloy with different diameters: (a) D=920 pm; (b) D=920 um; (c) D=250 um;

(d) D=250 um
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dendrite in undercooled Fe-Mo alloys
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