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ABSTRACT The effect of SiC addition on sintering behaviors and microstructures of TiB,
ceramics were studied. The sintering of TiB, was limited due to the surface diffusion and rapid
grain growth at high temperature. However the addition of SiC to TiB, ceramics improved the
densification to above 99% of the theoretical density. The sintering of TiB.-SiC composite starts
at 1200C with the melting of the oxides in particle surface as impurities, After the reduction
of the oxide by additional cabon at above 1400, the grain boundary diffusion through the interface
of TiB,-SiC play an important role. TEM observation showed neither chemical reactions nor other
phases formed at the TiB.-SiC interfaces but the microcracks were observed due to the mismatch

of thermal expansion between TiB,-5iC.
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Table 1. Characteristics of TiB; and SiC powders used in this experiment

Chem. composition (wt%)

BET (m%g) Size (um) C 0 N Fe Al B
TiB, (F grade) >4 <0.9 0.11 147 0.067 0.25 30.5
5iC (AC10) 15.2 0.2~0.5 30.3 042 0.03 0.017 0.05
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Fig. 1. Sintered density at various SiC contents.
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Fig. 2. Linear shrinkage curves of TiB,-SiC composi-
tes.
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Fig. 3. Fracture surfaces of TiB,-SiC composites sin-
tered at 1900°C for 30 min. (A) TiB,, (B) TiB,-10SiC,
(C) TiB;-308iC.
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Fig. 4. Microstructure of TiB,-SiC composites (A) TiB,, (B) TiB;-10SiC, (C) TiB,-208iC, (D) TiB,-30SiC.
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Fig. 5. XRD pattern of TiB,-20SiC specimen sintered
at 2100°C for 30 min.

Fig. 6. TEM photograph of TiB,-30SiC composite.
The microcrack (arrow) and distortion of SiC grains
should be noted.
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