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cubic—tetragonal e 2= X-4 S)HEA A5 16~20C 7o 2 A

Abstract Titanium specimens were prepared by the sintering of TiH, powders, which was produced by Hydride
DeHydride (HDH) process. Ti powders having the similar size of TiH, powders were sintered for comparision. TiH, was
found to enhance the densification of titanium greatly. The densification enhancement is believed to occur by the
clean titanium powders produced through the dehydring reaction (TiH,— Ti+ H,) during sintering. For the same rea-
son, the oxygen content in TiH, specimens was lower than that in Ti specimens. The retained hydrogen content in
sintered samples decreased with sintering temperature and was lower than 5ppm when sintered at over 1200C. The
hardness of sintered specimens depended on the apparent density and oxygen content. The cubic—tetragonal transfor-
mation of TiH. powders were found to occur between 16 and 20TC.
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Fig. 1. Particle size distribution of Ti and TiH: powders. (a) Ti
powder (b) TiH. powder

Table 1. Characteristics of Tiand TiH. powders.

average specific

structure particle size surface

(¢m) (m*/cc)

Ti powder hexagonal 19.91 0.3679
TiH; powder cubic 8.52 0.9966
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Fig. 2. Particle size distribution of Ti and TiH. powders after
classification. (a) Ti powder (b) TiH. powder
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Table 2. Particle classification results of Tiand TiH, powders

A A3& (1999)

Powder Size Group average (p:nr)ticle size spec(i;frilc;,/scgface Amounts (g)
A 2.72 2.2907 9.7
Ti B 12.64 0.5003 126.5
C 30.93 0.1985 109.0
A 2.91 2.1413 98.5
TiH, B 11.57 0.5429 139.9
C 29.12 0.2098 488
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Fig. 3. X-ray diffraction patterns of Ti and TiH. powders. (a)
TiH. powder (b) Ti powder
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Fig. 4. X-ray diffraction patterns of TiH. powders obtained at
various temperatures. (a) 12T (b) 14T (c) 16T (d) 20T (e) 22
T () 27T (g) 36T
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Fig. 5. Effect of sintering temperature on apparent density.
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Fig. 6. Optical micrographs of Ti sintered at various temperatures. (a) Ti powder (b) TiH, powder
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Fig. 7. Effect of the amount of TiH: on apparent density.
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Fig. 8. Effect of sintering temperature on oxygen content.
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Table 3. Oxygen and hydrogen contents in sintered samples. (ppm)
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