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Fig.2 XRD patterns of CPTi samples after different treatments
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(a) As-received sample (b) Water quenched sample treated at 1 173 K
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Fig. 3 Metallographs of AR and WQ samples
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Fig.4 Metallographs of the samples treated at 1 173 K under different pressures in graphite capsule
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Fig. 5 Metallographs of the samples treated at 1 173 K under different pressures by self-heating
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Table 1 Tensile properties of CPTi treated by self-heating at 1 173 K under different pressures

Condition UTS/MPa Yield stress/MPa Elongation/%
AR 3314 298.1 44.7
wQ 461.5 409.8 30.2
SH, 2 GPa, 1 173 K 470.2 425.4 42.3
SH, 3 GPa, 1 173 K 477.8 429.6 41.1
SH, 4 GPa, 1 173 K 480.2 446.4 40.2
SH, 5 GPa, 1 173 K 495.2 455.5 36.7
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Qb PRAIF 5T A AR KR A Bl . samples treated by self-heating under different pressures
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Properties of Commercial Pure Titanium under Self-Heating
and High-Pressure Heating Treatment

REN Yuduo', ZHANG Yang', LUO Kun®

(1. School of Materials Science and Engineering, Jilin Jianzhu University, Changchun 132021, Jilin, China,
2. State Key Laboratory of Metastable Materials Science & Technology,
Yanshan University, Qinhuangdao 066004, Hebei, China)

Abstract: The effect of pressure on quenching process of commercial pure titanium (CPTi) has been studied.

Annealed, water quenched and high temperature and high pressure (HTHP) treated samples were prepared

for comparison. The phase composition and microstructure were analyzed, and the microhardness was

measured. Results showed that under high pressure quenching, specimens were all a-Ti martensite, and the

grain refinement and microhardness were increased with the increasing pressure. For the pressure treated

sample, there was no elevation on hardness compared with water quenched sample. Besides, the elongation

of water quenched specimen was quite lower than that of the as-received sample. Herein, to investigate the

ductility and tensile strength, tensile test was carried out by using samples treated by self-heating process

under high pressure. The data showed that the strength of the treated sample was substantially promoted and

the ductility was good, which was close to as-received sample.

Keywords: high pressure; pure titanium; tensile properties; grain refinement
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