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ABSTRACT The micro-denucleation technique of bulk melt was applied to Ni—NizSi alloy
system. In two 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 melting—superheating—cooling circles. The experimental results
indicated that, during the solidification of the alloys with compositions closed to the eutectic
composition in Ni—Ni3Si alloy system, NizSi was always nucleated heterogeneously ahead of
a(Ni) phase. The catalytic factors f(6) of NisSi and a(Ni) were 0.069 and 0.28 respectively,
calculated with the experimental data and the kinetic model of heterogeneous 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
to the eutectic composition the nucleation of faceted Ni3Si phase was easier than that of a(Ni)
phase.
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Fig.2 Microstructure morphologies of nucleation points
(a) Ni—15.38%Si (b) Ni—20.53%S5i (¢) Ni—21.69%Si
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Table 1 Physical data of Ni and Si
Element Tw, K ASg, Jmol™! K1 V, em®-mol ™!
Ni 1728.15 10.2498 6.59663
Si 1687.15 30.0296 12.05408
® 2 THRLER
Table 2 Experimental data

G, % AT, K S, cm? T, s Nucleation phase
6.072 321.64 4.3578 144.0 a(Ni)
9.911 344.61 4.9595 132.0 o(Ni)
15.381 333.13 4.3578 108.0 a(Ni)
17.132 321.64 4.3578 118.8 a(Ni)
17.994 315.9 4.3578 132.0 a(Ni)
18.337 344.62 4.3578 151.2 a(Ni)
19.694 344.62 4.3578 147.0 a(Ni)
20.531 265.85 2.6772 66.0 NisSi
20.864 243.6 4.3578 71.0 NiaSi
21.361 224.0 4.3578 82.2 Ni3Si
21.69 221.56 4.3578 69.0 NisSi
22.0 218.26 4.3578 108.0 NiaSi
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