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High cycle fatigue properties of narrow gap TIG welded joint
of thick TC4 titanium alloy plate

CHEN Li-jia' , NING Hao-nan', ZHANG Zhi-peng', ZHANG Yu-peng’, ZHOU Ge'
(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China; 2. China-Ukraine
Institute of Welding of Guangdong Academy of Sciences, Guangzhou 510651, China)

Abstract; In order to determine the fatigue properties of narrow gap TIG welded joint of thick TC4 titanium
alloy plate, the high cycle fatigue (HCF) tests at room temperature were carried out with the samples at
three layers of welded joint, respectively. The morphologies of fatigue fracture surfaces and the microstructures
near the fracture surface were observed and analyzed with scanning electron microscope and transmission electron
microscope. The results show that the fatigue limits of three-layer welded joints are 420 MPa, 390 MPa and
400 MPa, respectively. For the first layer of welded joint, the fatigue crack initiation position is the sample
surface, and the dislocation configuration is mainly dislocation network and dislocation array. For the
second layer of welded joint, the fatigue crack initiation positions are both sample surface and welding
defects, and the dislocation configuration is mainly dislocation tangles. For the third layer of welded joint,
the fatigue crack initiation positions are sample surface and near-surface welding pores, and the dislocation

configuration is mainly dislocation array and tangles.

Key words: TC4 titanium alloy; high cycle fatigue; S-N curve; fatigue limit; narrow gap TIG welding;
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Fig.4 S-N curves of welded joints
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Fig. 5 Double logarithm curves for cyclic stress amplitude
versus high cycle fatigue life of welded joints
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Tab.1 Fatigue parameters of welded joints
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Fig. 6 Morphologies of high cycle fatigue crack initiation regions of welded joints at different stresses
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Fig.7 Morphologies of high cycle fatigue crack propagation regions of welded joints at different stresses
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Fig. 8 Dislocation configurations of welded joints after fatigue fracture
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