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Study on Fatigue Property of Laser-TIG Hybrid Welded Joint
of TA1S alloy Thin Plate
LIU Xiaohan, NI Jiagiang, LIU Yanmei

(Technology Research Institute, Shenyang Aircraft Corporation, Shenyang 110034, China)

Abstract: Aiming at the application of hybrid heat source welding in titanium alloy aviation structural parts, the butt
welding experiment of 2.5 mm thick TA15 titanium alloy thin plate with laser -TIG arc hybrid heat source was carried out.
The fatigue test analysis of the TIG welded joint, hybrid heat source welded joint and base metal was carried out, and the
median fatigue life under different stress levels was calculated respectively. The fatigue specimen fracture of the hybrid heat
source welded joint was observed by scanning electron microscope (SEM) to study the facture path. The results show that the
fatigue fracture of the hybrid heat source welded joint occurs in the heat affected zone, and the fatigue life of the hybrid heat
source welded joint is bigger than that of the TIG welded joint. Under 560, 672, 784 and 896 MPa stress levels, the fatigue life
of the hybrid heat source welded joints reaches 91.5%, 90.6%, 82.7% and 84% of base metal, respectively. The fracture
consists of fatigue source zone, crack stable extension zone and instantaneous zone, and the crack initiation source is located
on the surface of the sample.
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Tab.1 Chemical composition of TA15
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Fig.9 Fatigue fracture morphology by hybrid heat source
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Fig.11 Micro morphology of different tensile fracture
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