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Fig.1 OM (a) and SEM (b) microstructures of diffusion bonding region for TC4 titanium alloy
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Thermal Deformation Behavior of Diffusion Bonding Region of TC4 Titanium Alloy

Yang Xingyuan, Jiang Muchi, Ren Dechun, Cai Yusheng, Ji Haibin, Lei Jiafeng, Yang Rui
(Research Department of Light and High Strength Materials, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The thermal deformation tests on the diffusion bonding region of TC4 titanium alloy were conducted at deformation temperature of 920,
950, 980, 1010 °C and the strain rate of 0.01, 0.1, 1, 10 s™. The effects of deformation temperatures and strain rates on the flow stress and
microstructure of diffusion-bonded region of TC4 titanium alloy were investigated. Results show that the diffusion bonding region of TC4 titanium
alloy has obvious dynamic softening characteristics at high temperature, and the flow stress is decreased with increasing the deformation
temperature and it is increased with increasing the deformation strain rate. The diffusion bonding interface disappears after high temperature
deformation, and the volume fraction of isoaxial a phase is decreased with increasing the deformation temperature. Short rod-like and plate-like
secondary a phase also appears. Besides, the volume fraction of secondary a phase is decreased with increasing the strain rate. When the
deformation temperature reaches 1010 °C, the martensite «' phase appears. Based on the hyperbolic sinusoidal modified Arrhenius equation, the
hyperbolic sinusoidal constitutive equation and the thermal processing diagram of diffusion bonding region of TC4 titanium alloy were
established. The optimal deformation parameters of diffusion bonding region of TC4 titanium alloy are determined as T=920-950 °C and
£=0.01-0.1s".

Key words: TC4 titanium alloy; diffusion bonding; hot deformation behavior; constitutive equation; thermal processing diagram
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