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Effect of Pores on The Fatigue Properties of Gas Tungsten
Arc Welded TA1S5 Titanium Alloy Joint

ZHENG Zhiteng DONG Shu XU Danjun
(China Academy of Aerospace Standardization and Product Assurance, Beijing 100071)

Abstract Microstructure and fatigue fracture characteristics are analyzed of gas tungsten arc welded TA15 tita-
nium alloy joints, and the quantitative relationship between pore defects and fatigue life is obtained. The results show
that the fatigue crack initiates from the subsurface or internal pores. When the pore size is small, the fracture will ap-
pear "fish-eye" morphology. Influence of pore size on fatigue life is particularly significant at a low level stress. Fa-
tigue life can be predicted through pore size at a given stress level, having important engineering significance for the
fatigue life prediction and assessment of welding quality.
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Tab.1 Tensile property of TA1S sheet and weld zone

material o, /MPa 0.,/ MPa oo 5/ %
TA15 sheet 1090 961 11.3
weld zone of GTA 1035 - 5.6
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Fig.1 Schematic illustration of the fatigue specimens
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Fig.2  Microstructures of TA15 welding joint
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Fig.3  Vickers hardness value of welded

joint at different position
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Fig.4 Fatigue failure position for welded specimen
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Tab.2 Data of pores area and fatigue life

sample No. N/10*cycle A/ pm? location
1 12 15021 subsurface
2 4.4 84220 subsurface
3 4.2 50210 subsurface
4 55 15503 interior
5 7.7 18596 subsurface
[ 2.9 71280 Interior
7 6.0 29792 subsurface
8 6.2 51628 subsurface
9 10.3 29375 subsurface
10 5.2 59939 subsurface
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Fig.8 SEM images of fatigue fracture
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