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Powder Hot Isostatic Pressing Preparation on a New High Strength-toughness Ti-based Alloy
Lu Zhengguan, Ma Yingjie, Xu Lei, Zhao Hongze, Li Yiping
(Tnstitute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: A Ti-based pre-alloyed powder was prepared by crucible-less induction melting ultrasonic gas atomization
(EIGA) , then it was formed by powder metallurgy hot isostatic pressing (PM-HIP) , the effect of hot isostatic pressing
temperature on the properties of powder metallurgy titanium alloy was studied. The results show that clean pre-alloyed
powder can be prepared by gas atomization process, the phase transition temperature is 883 °C. When the temperature
of hot isostatic pressing is below the B-phase transition temperature, the high strength-toughness titanium alloy
prepared presents a + 3 bimodal structure, the tensile strength and impact property are positively correlated with
the temperature of hot isostatic pressing. When the temperature of hot isostatic pressing is higher than the 8-phase
transition temperature, the grain size is larger, the a-phase diffraction peak is more obvious, which is needle-like
distribution, and the properties of the alloy are slightly decreased. The new two-phase titanium alloy prepared by
powder hot isostatic pressing has the characteristics of high strength and high toughness, and heat treatment can
improve the impact property of the alloy.
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Fig. 1 SEM image of pre-alloyed powder
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Fig. 2 XRD pattern of pre-alloyed powder
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Fig. 3 DSC curve of pre-alloyed powder
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Fig. 4 XRD patterns of high strength-toughness Ti-based alloy

by hot isostatic pressing at different temperatures
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Table 1 Room-temperature tensile properties of high strength-
toughness Ti-based alloy by hot isostatic pressing

at different temperatures

HIP temperature/°C R, ,/MPa R, /MPa  A/% Z/%

1034 1092 17.5 57
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Fig. 5 Impact energy absorption of high strength-toughness
Ti-based alloy by hot isostatic pressing at different

temperatures
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Fig. 6 SEM images of high strength-toughness Ti-based alloy

by hot isostatic pressing at different temperatures:
(a) 860 C; (b) 870 °C; (c) 880 C; (d) 890 C;
(e) 900 °C; (f) 950 C
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