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THE NUCLEATION OF HIGHLY UNDERCOOLED Ni-Ni_3Si ALLOY CLOSED TO EUTECTIC b R R

COMPOSITION
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Abstract: The micro-denucleation technique of bulk melt was applied to Ni-Ni3Si alloy system. In two bR RRE T

composition ranges of Ni-(6.07 - 19.7)%Si and Ni-(20.5 - 22)%Si, the alloys were undercooled up to the
highest undercooling of 344 and 265 K respectively. The highest undercooling could be held for 20 b ELRET
melting-superheating-cooling circles. The experimental results indicated that, during the solidification of F A

the alloys with compositions closed to the eutectic composition in Ni-Ni3Si alloy system, Ni3Si was always b B AL

nucleated heterogeneously ahead of a(Ni) phase. The catalytic factors f(0) of Ni3Si and a(Ni) were 0.069

and 0.28 respectively,calculated with the experimental data and the kinetic model of heterogeneous b SRR

surface nucleation.The temperature vs composition curve with the same nucleation rate for Ni3Si and a
(Ni) lay on the left side of eutectic point completely, which indicated that in the undercooled melts closed b Article by

to the eutectic composition the nucleation of faceted Ni3Si phase was easier than that of a(Ni)phase.

F Article by
F Article by

Keywords: Ni-Si alloy high undercooling nucleation catalytic factor b Article by

W Fe H 3 1998-05-18 14 [0l H ] 1998-05-18 4 2% i & A H 11
DOI:
FEIH:

F % B8R 4159431011
T HAE A -

(AP

fE#& Email:

22 30k -

1Xi Z Z, Yang G C, Zhou Y H. Prog Nat Sci, 1997; 7: 624

2Nash P. Phase Diagrams of Binary Nickel Alloys. Materials Park, Ohio: ASM International, 1991: 299
3Willnecker R,Herlach D M,Feuerbacher B.Mater Sci Eng,1988;98:85

4Willnecker R, Herlach D M; Feuerbacher B. Appl Phys Lett, 1986; 49: 1339

5Jacobson L A, McKittrick J. Mater Sci Eng, 1994; R11(8): 355

6Thompson C V,Spaepen F.Acta Metall,1983;31:2021

7Spaepen F, Meyer R B. Scr Metall, 1976 10: 257



8 Herlach D M.Mate,Sci Eng,1994;R12(4-5):177
9Perepezko J H. Mater Sci Eng, 1984; 65: 125
10Kubaschewki O; Alcock C B. Metall Thermochem. Oxford: Pergamon Press, 1979: 244

ES LI EN Ve e

Copyright by 4 J& %4k



