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Study on Shear Fatigue Performance of TC4 Titanium Alloy Diffusion Bonded Joints
ZHAO Wen—long,LIU Xiao—gang, XIE Pei—yu, GUO Hai—ding
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210000, China)

Abstract: In order to study the stability of the welding performance of titanium alloy diffusion bouded joints in aerospace field,a
double lap joint specimen was prepared. Diffusion bonding of TC4 titanium alloy plates was carried out at temperature of 910°C and
pressure of 3.4MPa. A static strength test was carried out on the specimen of double lap joint,and the average shear strength of the specimen
at the weld interface was about 199.4 MPa,and no obvious plastic deformation occurred before and after fracture of the specimen. Fatigue
performance tests at different loading levels were also carried out on the specimen of double lap joint. The results show that there are three
different failure modes in fatigue samples. At the high load level,the specimen will undergo complete dewelding between the substrate and
the lap plate under the shear stress. At the low load level,the fracture of the substrate along the thickness direction occurs under normal
stress. At the medium load level,local de-welding occurs first and then fracture along the substrate thickness direction. Based on the above
failure mode analysis,the normal stress—life and shear stress—life curves of the joints are obtained by combining the fatigue life test data.
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