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Fatigue crack initiation behavior of
titanium alloy electron beam welded joints

LIU Xin, MAO Zhi-yong

(National Key Laboratory of Science and Technology on Power Beam Processes,

Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: There are lamellar J hydrides eutectoid generated in a manner of f—d+a within § phase. Based on in-situ
observation technology, the behaviour of fatigue crack initiation of titanium alloy electron beam weld joints was
investigated, and the influence of microstructure heterogeneity of welded joints on the fatigue crack initiation behavior
was analyzed. The results show that there are certain influence of microstructure heterogeneity of titanium alloy electron
beam welded joints on the fatigue crack initiation behavior. Under the cyclic stress, the cracks of fusion zone or heat
affects zone initiate from the surface edge or the stress concentration of the specimens, while the cracks of base metal
initiated from the surface of the specimens or the grain boundary of a phase, but the formation of microcracks and
location of fatigue fracture of base metal are basically on the surface persistent slip bands. The fatigue initiation life of
base metal and its dispersion are better than those of fusion zone or heat affected zone. The proportion of crack initiation
life in the total life of base metal is higher than that of fusion zone or heat affected zone.
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Fig. 1 In-situ observation test machine
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Fig. 2 Sketch map of location of in-situ observation sample
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Fig. 3 Dimension of in-situ observation sample (Unit: mm)
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Fig. 4 Fatigue damage courses of fusion

zone of titanium alloy EBW joints: (a) N=0;
(b) N=46 837; (c) N=46 911
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Fig. 5 Fatigue damage courses of HAZ of
titanium alloy EBW joints: (a) N=0; (b)
N=146 694; (c) N=162 406
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Fig. 6 Fatigue damage courses of titanium alloy base metal: (a) N=0; (b) N=80 048; (c) N=98 248; (d) N=101 936
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Fig. 7 Comparation of crack initiation life of different regions

of weld joint
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Fig. 8 Proportion of crack initiation life to total life of

different regions of weld joint
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