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Sintering of TiN powders under vacuum condition -
and characterization

Minoru MoRriyaMA, Yoshikazu KoBAYASHI and Tomio HORIUCHI -

Titanium nitride (TiN) ceramics has excellent properties such as high melting
point (1949°C), great hardness (about 20 GPa), metallic characteristics (above 1000°C),
electric conductivity, colour of its own (golden-yellow), chemical stability and supe-
rconductivity., The authors sintered TiN ceramics with containing MgO 0~10 w;.. %_
under_hlghvacuumcondltlon, and ‘iriife'stigétéd' ‘the géh'ér-z;l”i)_rb_f)ér“tvi'és- (c};'g{é\l_ stru-
_cture, microstructures, density and linear contraction), the mechanical properties

" (hardness and flexural strength) and the electrical propertles (volume resxstxvlty)
The results are reported in this paper. :
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Table | Compositions for raw TiN powders (wt%).

iy N C Fe O
T7.78 21, 38 0.23 0.06 0.55

Table 2 Compositions for raw MgO powders (wt%).

MgO Fegoa 5102 Al:();g MnO Nazo

99. 93 0. 0029 0. 0073 0. 045 0. 0062 0.001

Table 3 (,omp(mcnts of slurry.

MgO MgO TiN D—735 Water WD-830

(wt%) (g) (2) () (2) (g)
0.0 0 200 4 136 30
2.5 5 195 4 136 30
5.0 10 190 4 196 30
7.5 15 185 6 204 45

10.0 20 180 6 254 45
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Fig. 5 X-ray diffraction patterns for
MgO-contained TiN ceramics.
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Fig. 6 SEM photographs for vacuum-
sintered TiN ceramics. MgO contents
are 0.0 (a), 5.0(b) and 10.0 wt %(c).
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Fig. 7 Effect of MgO content on bulk . Fig. 8 Effect of MgO content on coef-
(@) and apparent (Q) densities for ficient of linear contraction for

vacuum-sintered TiN ceramics. vacuum-sintered TiN ceramics.
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Fig. 9 Effect of MgO content on flexural MgO-content (wt%) -+
strength for vacuum-sintered TiN Fig. 10 Effect of MgO content on Vickers
ceramics. microhardness for vacuum-sintered

TiN ceramics.
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