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Pore Formation and Growth Mechanism of Near-Net-
Shaping Ti-Al Intermetallic Compound Porous Material

JIANG Yao, HE Yuehui, DU Yong, HUANG Baiyun
(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract; Near-net-shaping Ti-Al intermetallic compound porous material has excellent properties. However, the com-
plexity of pore evolution during the reactive synthesis of Ti/Al elemental powders leads to the deficiency of the pore struc-
ture controllability. In order to reveal the pore formation and growth mechanism of near-net-shaping Ti-Al intermetallic
compound porous material, the microstructure, phase evolution and pore structure during the reactive synthesis of Ti/Al
elemental powders were investigated thoroughly and detailedly. The results show that the Kirkendall pores in porous Ti-Al
alloy formed at the site of Al element in both Al metal and TiAl; phase during two fast diffusion stages of Al. The pores be-
gan to grow due to the coactions of the Kirkendall effect and the existence of tensile stress with inverse ratio to the pore di-
ameter. Based on the template of the deformed Al metal in green compacts, the Kirkendall pores in porous Ti-Al alloy
grew to connect with each other. After being stabilized with the uniform procedure of alloy composition, the pore structure
showed the characteristics of a combination of highly connected pores and a few closed pores.
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