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Fabrication of Electroconductive Si:N,~TiN Ceramic Composites by In-Situ Reaction Sintering
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Abstract In order to make the electroconductive Si:Ni- TiN composites, the Si- Ti(N) compacts were nitrided at 1450
C for 20hours, and then they were post-sintered by a gas- pressure-sintering technique at 1950°C for 3.5hours. A§
starting powders, commercial Si powder of about 10/m; two types of Ti powders of 100 and 325mesh, and fine-~sized
TiN of 2.5/m powders were used. In the Si:N,- TiN sintered bodies used Ti powders, the relative density and fracture
strength and electrical conductivity are low due to the existence of large amounts of coarse pores. However, in the
SN~ TiN composite used TiN powder, the fracture toughness, fracture strength and electrical resistivity were 5.
07MPa + m'?, 624MPa and 1400Qcm, respectively. The dispersion of TilN particles in the composite inhibited the
growth of Si:N, in the shape of rod and made strong strain field contrasts at the Si:N./TiN interfaces. It was recognized
that microstructural control is required to improve the electrical conductivity and mechanical properties of Siz:N,~ TiN
composites by dispersing TiN particles homogeneously.
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Fig. 1. SEM micrographs of raw Ti(100mesh(a), 325mesh(b))
and TiN powders(c).
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Fig. 2. Back scattered SEM micrographs of in-situ reaction-
bonded Si;N,-TiN composites nitrided at 1450°C for 20hours.
(a) using 100mesh Ti powder, (b) using 325mesh Ti powder, (c)
using TiN powder.

Table 1. Percent nitridation of Si;N,-TiN composites de-
pend on the starting powders.
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Fig. 3. SEM micrographs of GPSed SisNi- TiN composites post-
sintered at 1950°C for 3.5hours. (a) using 100mesh Ti powder,
(b) using 325mesh Ti powder, (c) using TiN powder.
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Fig. 4. TEM micrograph of GPSed Si:N.~TiN composite using
TiN powder.
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Fig. 5. Relative density and electrical resistivity of the Si:N.~
TiN composites as a function of Ti(N) types.
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Fig. 6. Fracture strength and fracture toughness of the Si;N,-
TiN composites as a function of Ti(N) types.
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Fig. 7. SEM micrographs showing fracture surfaces of GPSed
Si:N« TiN composites. (a) using 100mesh Ti powder, (b) using
325mesh powder, (c) using TiN powder.
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Fig. 8. Back scattered SEM micrograph showing crack propaga-
tion of GPSed Si:N,- TiN composites using TiN powder.
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