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Fatigue crack growth and overload effect in AZ31 magnesium alloy

NIE De-fu, ZHAO Jie

(School of Materials Science and Engineering, State Key Laboratory of Materials Modification by Laser,
Ion and Electron Beams, Dalian University of Technology, Dalian 116023, China)

Abstract: The tensile property, fatigue crack growth behavior and the effect of single overload of AZ31 magnesium alloy
and load on fatigue crack growth rate were investigated under different directions. The results show that the ultimate
strength has little difference, while the yield strength diverges under various directions, and the difference of fatigue crack
growth behavior attributes to the yield strength, which disappears after unification. Under identical AK, the fatigue crack
growth rate decreases with the decrease of stress ratios. During single overloading, the fatigue crack continues to the

propagate and deflects from its original path, and it induces subsequent crack growth retardation due to the increase of

compressive residual stress and crack deflection.
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Fig.1 Microstructure of AZ31 Mg alloy
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Fig.2 Tensile curves in various directions of AZ31 Mg alloy
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Table 1 Tensile properties of AZ31 magnesium alloy in

various directions

Loading Yield Ultimate Eloneation/%

orientation  strength/MPa strength/MPa & ’
Xz 79.6 239.5 213
z-X 144.6 233.9 17.9
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Fig.3 Relationships between fatigue crack growth rate and
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stress intensity factor of AZ31 Mg alloys: (a) Before unification;
(b) After unification
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Fig.4 Overload effects on fatigue crack growth of AZ31 Mg

alloy: (a) x—z orientation; (b) z—ux orientation
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Fig.5 Morphologies of fatigue cracks of AZ31 Mg alloys: (a) Before overload; (b) Overload; (c) After overload
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Fig.6 SEM images of fracture surfaces of AZ31 Mg alloys: (a) Before overload; (b) Overload; (c) After overload
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