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Effect of Vacuum Degassing on Mechanical Properties of Powder Metallurgy Ti, AINb Alloy

Wu Jie', Yao Lipan®, Lu Zhengguan', Li Yiping', Cui Xiaoxiao', Xu Lei'

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(2. AECC Sichuan Gas Turbine Research Institute, Chengdu 610500, China)

Abstract: In this work, a Ti,AINb based intermetallic alloy with the composition of Ti-22A1-24Nb-0. 5Mo ( atomic

fraction, x/% ) pre-alloyed powder was produced by electrode induction melting gas atomization, and its chemical

composition, surface state and fluidity were characterized. The powder metallurgy (PM) Ti, AINb alloy was fabricated

by hot isostatic pressing. The effect of vacuum degassing on mechanical properties of PM Ti, AINb alloy was studied.

The results show that the batch stability of chemical composition of Ti, AINb alloy powder is good. Considering the

process performance of powder filling, the principle of powder size selection is to select full size distribution pre-alloyed

powder with particle size less than 250 pm. Vacuum degassing can reduce the pore defects of PM Ti, AINb alloy.

Vacuum degassing can improve the stability of tensile properties and rupture lifetime of PM Ti, AINb alloy at elevated

temperature.
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Table 1  Chemical composition of Ti, AINb pre-alloyed powder

Specimen Al Nb Mo (0) N H Ti

¥ 10.7 41.7 0.93 0.055 0.013 0.0022 Bal.
2* 10.7 41.6 0.94 0.055 0.010 0.001 0 Bal.
3* 10.6 41.6 0.93 0.057 0.010 0.000 7 Bal.
47 10.7 41.9 0.93 0.071 0.018 0.001 4 Bal.

5" 10.2 42.3 0.8 0.060 0.018 0.000 6 Bal.
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Fig.2 XPS spectra of the surface of Ti, AINb pre-alloyed powder: (a)Ti atom; (b)Al atom
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Table 2 Statistical analysis results of PM Ti, AINb alloy tensile properties

Properties at 25 C

Properties at 650 C

Specimen tems e MPa Ros/MPa  A/%  R,/MPa R,,/MPa  A/%

Average value 1063 1018 14.0 900 700 7.7

Degassed PM Ti, AIND S 30,2 331 3.3 2.6 215 0.35
c, 0.028  0.033  0.236  0.025  0.031  0.045

Average value 1083 1010 14.1 830 625 4.5

Undegassed PM Ti, AIND S 296  34.2 3.7 542 47.0 1.8
c 0.027  0.034  0.262  0.065  0.075  0.400

v
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Table 3 Rupture life of powder metallurgy Ti, AINb alloy

Specimen Temperature/Stress  Rupture Life/h
Degassed PM Ti, AINb 650 °C /650 MPa 1.39
Undegassed PM Ti, AINb 650 °C/650 MPa 0.59
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Fig. 3 Micro-CT images of powder metallurgy Ti, AINb alloy:

(a) undegassed specimen; (b)degassed specimen
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