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ABSTRACT
phase sintered at 11607,

When a commercial prealloyed Fe-powder(Fe-5Cr-1Mo-2Cu-0.5P-3C) is liquid
liquid precipitates with various shapes form within solid grains during

the initial stage of sintering. The shape-of a liquid precipitate changes with the increment of their
size from sphere(with radius<0.3 pm), a transient polyhedron with more than 7 faces(1~2 um),
cuboid(3~5 pm), and finally to sphere(>5 pm). The shapes of liquid precipitates closely resemble
the growth shapes predicted on the basis of solid-liquid interfacial energy and the coherency strain
energy with anisotropic elastic constants in the diffusion zone around the precipitates.
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Fig. 1. Microstructure of Ast-3C specimen liquid
phase sintered at 1160°C for 20 min and then water
quenched.

Table 1. Chemical compositions of liquid precipitate,
carbide and y-grain at 1160°C

Composition (at%) Cr Mo Cu Si P Fe

Liquid ppt 149 21 06 07 30 bal

Carbide 159 08 01 02 00 bal

Y-grain 37 04 26 22 03 bal
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Fig. 2. Liquid precipitates in the solid grains of Ast-3
C specimen liquid phase sintered at 1150°C for 20 min
with various sizes.
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Fig. 3. The calculated variation of (normalized) ¥(n)
(solid line: X 10'2 dyn/cm?) with the surface normal
and the growth shape (inner envelope of the tangent
lines) in (a) (001) and (b) (110) planes through the
origin of the polar plot,
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Fig. 4. The shape of a large liquid prempltate in a
grain in Ast-3C specimen liquid phase sintered at
1150°C for 20 min.
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