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ABSTRACT The forming process of TiC particulates in molten Fe—Ti—C alloy has been studied. The
results show that during the temperature—holding for the melt, TiC particulates are synthesised firstly
through the reaction between Ti and C atoms until the equilibrium between formed TiC and the melt is
reached, and then the synthesised TiC particulates continue to grow according to the model in which the
smaller particulates tend to dissolve and larger ones to grow by the diffusion of solute through the solvent
from the smaller particulate to the larger one. In the above mentioned process, the synthesising process of
TiC particulates can be further divided into two periods of TiC crystal nucleuses formation and growth.
The longer is nucleus—forming period,the more and finer are the synthesised TiC particulates in the melt.
When the equilibrium of TiC synthesising reaction is reached, the average size of TiC particulates will
increase and total number of the particulates will decrease if the temperature—holding time continue to
prolong.
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Table 1 Effect of the allov compostiton on the size and number
of TiC particles

Alloy TiCp size TiCp number
pm mm~32
No.l 12.8 883
No.2 7.3 1869
No.d 4.1 2548
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Fig.1 Sclidified microstructures of three kinds of Fe—Ti—C melt reacted at 1600 T for 15 min
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Fig.2 The number and size of TiC particles in the melt No.2
as a function of reactive time
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Fig.3 lmage analvzing micrographs of TiC particles in water quenching specimens for different reactive times
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Fig.4 Critical concentration cure needed for stable TiC nucle-
ation and equilibrium concentration curve in the melt
at 1600 C (mass fraction,%)

1 — Critical concentration curve
2 — Equilibrium curve
No.1, No.2, No.3 — Composition points
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Fig.5 TiC particle growing model in the melt
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