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Fatigue Crack Propagation Rate Analysis of AZ31B Magnesium Alloy Electron Beam
Welding Joints
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[ABSTRACT] The fatigue crack propagation rate of AZ31B magnesium alloy and its electron beam welding joints are
restudied. The threshold value and fatigue crack propagation rate of compact tension [C(T)] of notches located in the base
metal, weld-seam, HAZ are investigated, and the three types of samples are analyzed by SEM. The experimental results
indicate that the threshold value of the notch located in weld-seam is higher than those of base metal and HAZ. The fatigue
crack propagation rate of notch located in weld-seam is less than those of base metal and HAZ. The fracture of the fatigue
crack propagation of AZ31B base metal and HAZ is river shape pattern, which is quasi-cleavage brittle fracture. There are
many torn edges and plastic dimple in the weld-seam fracture of fatigue crack propagation, which shows a certain degree
of toughness, and fracture is mixed ductile-brittle but brittle is main. With the fatigue crack propagation rate increasing, the
cleavage steps become bulky in the three kinds of fracture, and the fatigue stripes become wide.
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Fig.1 Specimen dimensions of AZ31B magnesium alloy electron beam welding joints
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Fig.3 (da/dN)-AK curves of base metal specimens
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Fig.4 a-N curves of weld-seam specimens
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Fig.5 (da/dN)-AK curves of weld—seam specimens
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Fig.8 Fracture of fatigue crack propagation of AZ31B magnesium
alloy base metal
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Fig.9 Fracture of fatigue crack propagation of AZ31B magnesion
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