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Fig.1 Microstructure (a) and XRD pattern (b) of TC11 alloy
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Fig.2 Schematic configuration of fatigue test specimens (a) and tensile test specimens (b)
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Fig.3 Effect of bonding temperature on interfacial microstructure of TC11 alloy diffusion bonded joint for 60 min at a pressure of
20 MPa: (a) 800 C, (b) 850 °C, (c) 900 °C, and (d) 950 C
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Fig.5 S-N curves of TC11 alloy and diffusion bonded joint
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Fig.6 SEM morphologies of fatigue fracture surface of TC11 alloy diffusion bonded joint: (a, b) omax= 700 MPa, N=1 501 775 cycle;
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Microstructure and Mechanical Properties of Diffusion Bonded TC11 Alloy Joint

Gao Yunpeng, Wang Ying, Wang Dongpo, Yang Zhenwen
(Tianjin Key Laboratory of Advanced Joining Technology, Tianjin University, Tianjin 300350, China)

Abstract: The effects of different bonding temperatures on the microstructure and mechanical properties of TC11 alloy diffusion bonded
joints were investigated and compared with the original base metal. The experimental results show that the optimal parameters for direct
diffusion bonding of TC11 alloy are 900 C, 30 min, 60 min. There are no holes at the interface of the diffusion bonded joint, and the
tensile strength of the joint is close to that of the original TC11 alloy base metal. In addition, the plasticity of TC11 alloy diffusion bonded
joint is better than that of the original base metal. High cycle fatigue properties tests were performed at room temperature for the original
TC11 alloy base metal and the diffusion bonded joints under optimal process parameters. Compared with the original TC11 alloy base
metal, the fatigue property of the direct diffusion bonded TC11 alloy joint is reduced, and all the diffusion bonded joint fractures occur at
the diffusion bonded interface. By observing the microstructural characteristics of the fatigue fracture and interface, it is concluded that the
difference in the crystal orientation of the base metal on both sides of the interface of the diffusion joint causes fatigue crack initiation,
which is the main reason for the reducing of the fatigue property of the diffusion bonded joint.

Key words: TC11 alloy; diffusion bonding; microstructure; fatigue property
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