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Fig.4 TiAl porous materials with the same pore size of 0.8 mm
and various porosities: (a) 60%, (b) 65%, (c) 70%, (d) 75%,
(e) 80%, and (f) 85%
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Preparation and Mechanical Property of Novel Ultralight
TiAl Materials with High Porosity

Hao Gangling"?, Wang Hui? Li Xianyu®, Wang Weiguo®
(1. Yan’an University, Yan’an 716000, China)

(2. State Key Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: A novel preparation process was developed to fabricate TiAl intermetallic compound porous materials based on the combination

effect of making pores arising from the chemical reaction and physical space occupation. The technique mainly consisted of four stages

including mixing, compacting, dissolution and sintering. The typical double pore structures of the TiAl porous materials are achieved, in

which the micron pore is associated with the Kirkendall effect and the millimeter pore comes from the space holders. The TiAl porous

materials exhibit a thorough open-cellular structure and a perfect homogeneous distribution. Moreover, the porosity, pore size, pore shape,

and pore structure can be tailored as designed, and the maximal porosity even reaches 90%. The results of quasi-state compression tests

indicate that the porous TiAl is typical brittle porous materials with corresponding brittle fracture failure mechanism. The relationship

between yield strength and relative density can be understood in terms of the cube cell model and it accords with Gibson-Ashby equation.
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