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Coarsening of Cubic TiC Grains with Round Edges in Liguid Ni-rich Matrix
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When TiC with 2, 5, 10, 20, 30, and 40 wt% N1 powder compacts are sintered at 1400°C after packing
1n carbon powder 1n a graphite crucible, the grains have {100} faces and rounded edges The equilibrium
shape must thus be a cube with {100} faces and round edges Such a grain shape indicates partial roughenmng
of the singular {100} surfaces In TiC-20 wt%N1 specimen with relatively high liquid volume fraction, the
normalized gramn size distributions are relatively narrow and time-invariant The grain growth follows a cubic
rate law and the rate increases with decreasing N1 content from 40 wt% to 10 wt% These results indicate
diffusion controlled normal gramm growth In TiC-2 wt%N1 specimen with relatively low hquid volume
fraction, however, the evolution of microstructures with increasing sintering time shows typical Abnormal
Gramn Growth (AGG) The growth mechanism of TiC grains with liquid N1 matrix 1s expected to be
controlled by both diffusion and step nucleation rate Because 1n specimens with high hiquid volume fraction
such as T1iC-20, 30, 40 wt%N1, diffusion rate might be low compared to step nucleation rate, the grain growth
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will be mamnly limited by diffusion rate In specimens with low liquid volume fraction such as TiC-2, 5

wt%Ni1, however, the grain growth will be limited by step nucleation rate due to high diffusion rate.
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