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ABSTRACT Growth habit of TiC in TiC,/Ti composites fabricated using melting cast process was
investigated by means of coordination polyhedron growth unit theory. The growth unit of coordination
polyhedron for fcc structure TiC crystal is TiCg. Growth units stack on the {100} planes with the
linking mode of edges, which leads to the {100} planes have fastest growth rate and be non—present
face. On the {111} planes, the growth units linked with the mode of faces contributing to the {111}
planes have slowest growth rate and become present face. Thus, TiC crystal is octahedral geometry
and the {111} planes are its present face. During non—equilibrium solidification of TiC,/Ti composites,
secondary dendrite arms are formed along (100) directions of TiC crystal having fastest growth rate
and on the planes having slower growth rate, crystal defects such as screw dislocation are formed owing
to higher cooling rate that makes TiC crystal lose facet characteristic. On the condition of directional
solidification, the cooling rate is slow and crystal face of TiC remains facet characteristic resulting in
prism dendrites.
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Fig.1 Structure of TiC crystal

(a) unit cell of TiC crystal
(b) coordination polyhedron in TiC crystal
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Fig.2 Octahedral TiC in directionally solidified Ti-6Al-
2C alloy
(a) octahedral TiC
(b) prism dendrite and octahedral TiC
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Fig.3 Schematic for TiCg growth unit entering various
planes
(a) TiCe entering {100} phanes and linking with
edges (b) TiCg entering {111} planes and linking

with faces
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Fig.4 Forming course of octahedral TiC with mode of
edges linking of TiCg growth units
(a) TiCg growth unit
with different aggregation intensity
dral TiC

(b, ¢, d) growth unit group
(e) octahe-
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Fig.7 Primary TiC with prism dendrite in directionally solidified Ti-6A1-2C alloy

(a) morphology of parallel prism dendrite in interface front (b, ¢, d) prism dendrite having different morphologies
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Fig.8 Smooth dendrite TiC in Ti-6A1-2C alloy
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