Journal of the Korean Crystal Growth and Crystal Technology
Vol. 16, No. 3 (2006) 101-105

Fabrication and sintering of nano TiN, and its composites
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Abstract We fabricated the nano TiN, by making of reaction between titanium powder and Si,N, during planetary
milling. The TiN, powder was sintered by spark plasma sintering machine after mixing with 50 wt% of titanium powder,
and the sintered body was heat-treated at 850°C in order to investigate its hardness property at the elevated temperature.
We analyzed crystal structure by XRD. We observed the peaks of TiN,,s and TiN after 10 hours milling, and we observed
TiN peak mainly after 20 hours milling. The reacted particle size distribution was investigated by FE-SEM. Increase of
milling time, the size of reacted particles was decreased and the 10~20 nm size of TiN, on the surface of titanium and
TiN, was observed after 20 hours milling. The micro-Vickers hardness of mixed sintered body was about 1050 kgf/mm?’,
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Fig. 1. Schematic view of milling process.
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Table 1
Sintering conditions of spark plasma sintering

Sintering apparatus ~ SPS (Dr Sinter 1030, Sumitomo Co, Japan)
Sintering temperature 900~1100°C

Soaking time 10 min

Heating rate 200 °C/min

Atmosphere 4% H,/Ar mixed gas

Applied load 10 kN
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Fig. 2. XRD patterns of pure Ti and TiN, powder milled for
different times.
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Fig. 3. Morphology of TiN, powders fabricated by planetary milling for (a) 1 hr, (b) 5 hrs (c) 10 hrs and (d) 20 hrs.
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Fig. 4. Surface morphology for polished plane of TiN, sintered
body and N content profile.
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