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Effect of sintering temperature on microstructure
and properties of porous Ti-15Al alloy

Zhang Meili"?, Dai Weili"’, Liu Yanfeng"’, Han Xi"’

(1. Shannxi Key Laboratory of Comprehensive Utilization of Tailings Resources, Shangluo University, Shangluo 726000,
Shannxi, China; 2. Shannxi Engineering Research Center for Mineral Resources Clean & Efficient Conversion and New

Materials, Shangluo University, Shangluo 726000, Shannxi, China)

Abstract: The porous Ti-15A1 alloy materials were prepared by powder metallurgy with Ti and Al
powder as raw materials. The effects of different sintering temperatures on the phase composition, mi-
cropore structure, compressive and corrosion resistance were studied. The results show that the equilib-
rium phase of a-Ti and Ti;Al is formed due to partial diffusion and solid-phase reaction between metal
Ti and Al after the porous Ti-15Al alloy sintered at high temperature. With the increase of sintering
temperature, the structure gradually changes from elongated through-holes to nearly spherical closed
pores, and the porosity and average pore size both increases first and then decreases. The porosity and
pore size after sintering at 1 300 °C reach the minimum, with values of 11.6% and 13.8 um, respect-
ively. Due to the change of pore structure, the compressive strength and corrosion resistance of porous
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Ti-15Al alloy increase first and then decrease with the increase of sintering temperature. The compress-

ive strength and corrosion resistance of porous Ti-15Al alloy are the best when the sintering temperat-

ure is 1 300 °C, the maximum compressive strength is 79 MPa, and the minimum corrosion current

density is 2.05x107 A/em’.

Key words: porous Ti-15Al alloy, powder metallurgy, sintering temperature, phase composition, pore

structure, compressive strength, corrosion resistance
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Table 1 Chemical composition of Ti powder %
C H (¢} N Mn Mg Si Ti
0.013 0.022 0.28 0.009 <0.01 <0.01 0.02 Bal.
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Table 2 Chemical composition of Al powder %
Si Fe Cu Zn Mn Mg Si Al
0.45 0.5 0.05 0.009 0.028 <0.01 <0.01 0.02 Bal.
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Fig. 1 Sintering process curve of the porous Ti-15Al alloys
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Fig.2 XRD patterns of the porous Ti-15Al alloys
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Fig. 4 Microstructure of the porous Ti-15Al alloys at different sintering temperatures
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Fig.5 The pore morphology of the porous Ti-15Al alloys at different sintering temperatures
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Fig.7 Compressive load-displacement curves of the por-
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