Effect of loading direction on the low cycle fatigue behavior
of rolled AZ31 Mg alloy
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Abstract

Low-cycle fatigue (LCF) tests were carried out to investigate the effect of loading direction on the cyclic deformation
behavior and fatigue resistance of rolled AZ31 magnesium alloy. The as-received alloy showed a strong basal texture
indicating that the most of basal planes of hexagonal close-packed structure were located paraliel to the rolling direction.
Two types of specimens whose loading directions were oriented paralle! (RD) and vertical (ND) to the rolling direction,
respectively, were used for the comparison. It was found that RD specimens yiclded at much lower stresses during
compression, while vice versa for the ND specimens, which was mainly attributed to the formation of primary twins. This
anisotropic deformation behavior resulted in the different mean stresses during the cycling of RD and ND specimens,
affecting the fatigue resistance of two specimens. The ND specimen showed a superior fatigue resistance as compared to

the RD specimen under strain-controlled condition.
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Fig. 2 Stress-strain curves of RD and ND specimens: (a)
tensile and (b) compressive stress-strain curves.
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Fig. 3. Stress- strain hysteresis loops at half-life: (a) ND
and (b) RD specimens.
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