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Sintering Behavior of (Ti+Ni) Powder Mixture during Spark-Plasma Sintering
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Abstact TiNi bodies were produced from (Ti+Ni) powder mixture by spark-plasma sintering process. The
sintering behavior was investigated through the measurement of change in density, densification rate, phase anal-
ysis and microstructure. Irrespective of heating rate, sintered bodies with above 97% relative density could be
obtained. TiNi with B2 structure was confirmed as the major phase and Ti,Ni, TiNi,, unreacted Ti, Ni as the sec-
ond phase. Increase in heating rate suppressed a formation of intermediate phase during sintering ptocess. Increase
in holding time at sintering temperature led to a compositional homogenization.
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Fig. 1. SEM image of starting powders used in this study.
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Fig. 2. Change in relative density of the powder compacts
of (Ti+Ni) mixture sintered under various conditions of
sintering temperature and holding time.
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Fig. 3. Phase diagram of Ti-Ni binary system.
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Fig. 4. XRD results of the powder compacts of (Ti+Ni) mixture sintered at 900°C under various conditions of (heating rate-
holding time): (a) 20°C/min.-0min., (b) 20°C/min.-30min., (c) 200°C/min.-0min., and (d) 200°C/min.-30min.
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Fig. 5. Change in densification rate of the powder compacts of (Ti+Ni) mixture sintered with heating rate of (a) 20°C/min.

and (b) 200°C/min.
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Fig. 6. Back-scattered electron images of the powder com-
pacts of (Ti+Ni) mixture sintered at 900°C under various
conditions of (heating rate-holding time): (a) 20°C/min.-
Omiin., (b) 20°C/min.-30min., (c) 200°C/min.-Omin., and (d)
200°C/min.-30min.
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