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Table 1 Mechanical properties of AZ31 magnesium alloy

Yield stress/MPa  Tensile stress/MPa  Elongation/%
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Fig.1 Schematic illustration of fatigue crack propagation
samples
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Table 2 Experiment parameters in TD and RD direction

at the stable cracking stage
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Fig.2 Fatigue crack propagation curves for AZ31 magnesium

alloy: (a) a-N curve and (b) da/dN-AK curve
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Fig.3 Acoustic emission signal image of the AZ31B magnesium
alloy when F=2.8 kN
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Fig.4 Energy evolution with the time of the magnesium alloy

under the load of 2.6 kN
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Fig.5 Acoustic emission curves for the AZ31B magnesium alloy:

(a) C-N curve and (b) dC/dN-AK curve
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Fig.6 Hit counts evolution during the crack propagation of

magnesium alloy under different loads
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Table 3 Experiment parameters of dC/dN-AK curve in RD

and TD direction

C=A+Ba’ A B d Coupling coefficient

RD 696.78 0.52 2.72 0.98
TD 460.56 0.35 3.27 0.95
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Fig.7 XRD pattern of magnesium alloy
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Fig.8 Microstructures of the edge of crack: (a) along RD

direction and (b) along TD direction
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Fig.9 SEM morphologies at the stable cracking stage and the unstable cracking stage: (a, b) RD direction and (c, d) TD direction
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Anisotropic Fatigue Cracking Behavior of AZ31 Mg Alloy Based on Acoustic Emission

Su Yinghu'?, Wang Xiaojiao'?, Li Chenghao'?, Zhang Hongxia "%, Yan Zhifeng'~, Li Yonglian '
(1. Taiyuan University of Technology, Taiyuan 030024, China)
(2. Shanxi Key Laboratory of Advanced Magnesium-Based Materials, Taiyuan 030024, China)

Abstract: Fatigue crack propagation experiment of AZ31 magnesium alloy in different directions were conducted accompanied by acoustic
emission monitoring, and the results presented similarities with the conventional results. Acoustic emission hit counts have a liner
relationship with the stress intensity factor range at the stable cracking stage, and the turning point of dC/dN-AK curves have errors of
2.86% (along the rolling direction) and 3.00% (vertical to the rolling direction) with that of da/dN-AK. The crack propagates along the
rolling direction slower than along another direction, and the reason could be as follows: there are obvious quasi-cleavage fracture and
more twins when the crack propagates vertical to the rolling direction, which could stop cracking to some extent. So the crack resistance of
rolling direction is worse than that of another direction; meanwhile it is demonstrated that the acoustic emission technique is a practical
method to study the fracture behavior.

Key words: AZ31; rolling direction; acoustic emission; fatigue crack propagation
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