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Abstract The compacting and sintering behavior of titanium powders containing oxygen in the range of 1980~ 8450
ppm was examined. The powders were prepared by the hydride-dehydride (HDH) and by the deoxidation by solid
state(DOSS) methods.

Their compacticn density ranged from 69.0% to 62.3% and decreased with the increase in the oxygen content. It was
explained by the effect of oxygen on the hardness of powders. Unlike the compaction density, the oxygen content did
not affect the apparent density greatly being 80.5+0.5% after sintering at 1100°C for 2 hours. Their average grain size
was 60 mm and the size and distribution of pores were about the same for all cases. The hardness of sintered samples
showed a linear increase with oxygen and could be expressed as V HMsintered) = 135.5 + 64.3 % (w% O:) The exami-
nation of fracture surface revealed that the ductile-brittle transition occurs at oxygen contents of 2987 ~5582 ppm.
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Table 1. The chemical composition of Ti powders as-re-

ceived.
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Fig. 1. Particle size distribution of as-received and deoxidized
powders.
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Table 2. The characteristics of deoxidized and as-received powders.

Oxygen Level Average Particle Size Specific Surface
s Remarks
{ppm) { ) {rd/em®)
1980 2543+ 140 0.297
3000 25.72+142 0.295 Deoxidized
5220 7555+ 1 42 0.296 eoxidize
7240 2676+ 142 0.285
8450 2438+ 143 0.309 as-received
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Fig. 2. SEM image of (a) deoxidized(5220ppm O) and (b) as-re-

ceived powders.

70

68

Green density {%)

62 A

80

2000 3000 4000 5000 6000 7000 8000 9000

0 (ppm)

Fig. 3. Effect of oxygen content on the green density.
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Fig. 5. Effect of oxygen content on the apparent density.
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Fig. 6. Microstructure of the samples sintered at 1100°C for Zhrs; (2)1541, (b)2987, (c)5582, (d)8177, and {)9236 ppm O.
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Fig. 7. Pore structure of the samples sintered at 1100°C for Zhrs; (a)1941, (b)2987, (¢)5582, (d)8177, and {e)9236 ppm O.
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