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Fig 2 Microstructures of porous titanium with different heat treatments: (a) hot pressing, (b) annealing, (c) solution,

and (d) solution and aging
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Fig.3 SEM images of porous titanium with different heat treatments: (a) hot pressing, (b) annealing, (c) solution,

and (d) solution and aging
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Fig.4 Tension stress-strain curves of porous Ti-6Al-4V with

different microstructures
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Fig.5 Tension properties change with different microstructures
of porous Ti-6Al-4V: (a) ultimate strength and

(b) young’s modulus
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Fig.6 S-N curve of porous Ti6AI4V
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Table 1 Fatigue strength of porous Ti-6Al-4V with different
heat treatments

Sample station

Fatigue strength/MPa

Sintering 40
Heat treatment at 780 ‘C/2 h, FC 40
Heat treatment at 950 ‘C/2 h, FC 80
Heat treatment at 950 C/2 h, FC+ 80
540 ‘C/4h, FC
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Effect of Vacuum Heat Treatment on Tensile and Fatigue
Properties of the Porous Ti6AI4V Alloys

Xu Guangsheng'?, Lai Yunjin®?, Wang Kaixuan?, Zhang Fengshou?,
Liu Xianghong'?, Kou Hongchao®, Li Jinshan', Zhou Lian"?
(1. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
(2. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)
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Abstract: Porous Ti-6Al-4V alloy was prepared by a diffusion bonding method using Ti6AI4V mesh. The microstructure, tensile and
fatigue properties were studied after various heat treatment methods, i.e., 780 °C/2 h, FC; 950 ‘C/2 h, FC; 950 C/2 h, FC + 540 °C/4 h,
FC. The results show that the elastic modulus and tensile strength of porous Ti-6Al-4V alloy, can be adjusted in the range of 9.5~12.2 GPa
and 360~505 MPa, respectively. The fatigue strength can reach 40~80 MPa at R= —1, f=10 Hz and N = 5x10° under cyclic loading
conditions. In addition, it is found that the heat treatments have a greater effect on tensile strength than on elastic modulus.
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