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1  �  � 

�CMg-Al-Znb	 AZ31�����Z[jÒ(�

�Òc)��Al 2.8%�Zn 1.1%�Mn 0.4%�h[9:

�þ 1 Ë�*ôõ	����	s÷Ò�öÜ RD 4

TD�²C 10 mm�	 CTôõmn������ôó�

	
� 85 mm×82 mm×10 mm�K�������

�� 30(�������	��� 1 mm�vs�g

���/	����ý 1Ë�* 

������ôóK SDS100 0�ì�����

��ôóqmn*ôóQ�� !©��Xh2

R=0.1�7Q�"� 20 Hz*#$ GBT6389-2000��

��%&	'Ö�ôó(cX)3v%6ôó&*9� 

 

 1  AZ31!"�#$%& 

Table 1  Mechanical properties of AZ31 magnesium alloy 

Yield stress/MPa Tensile stress/MPa Elongation/% 

132 240 10 
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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 

log(da/dN)=logB+Alog(∆K) A B 

Coupling 

coefficient 

RD -3.87 1.119 0.93 

TD -3.42 0.807 0.91 
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Fig.2  Fatigue crack propagation curves for AZ31 magnesium 

alloy: (a) a-N curve and (b) da/dN-∆K curve 

0 100000 200000 300000

0

5

10

15

20

25

30

35

 

 

RD 2.4 kN

RD 2.6 kN

RD 2.8 kN

TD 2.4 kN

TD 2.6 kN

TD 2.8 kN

a
/
m

m
 

N/cycle 

a

2 3 4 5 6 7 8 9

1E-4

1E-3

0.01

 

 

∆K=5.67

∆K=5.25

RD 2.4 kN

RD 2.6 kN

RD 2.8 kN

TD 2.4 kN

TD 2.6 kN

TD 2.8 kN

∆K/MPa·m

1/2

d
a
/
d
N
/
m
m
·
c
y
c
l
e

-
1

 

 

b

8
5

 

6
8

 

1
4

 

2
5

 

41 

16 

16 

Φ16 



� 1�                                 ���¯°AZ31$3=>?@¥7¦�-./±²d³                     §179§ 

��������	
���������	��

���	������������ !�"#��

	
���$%&'(��)*+�!,-./

0� !123�'(�/041567(0!�8

9:;*<=>?�@ABCD>?�EFGHI�

89BJKLMNO�IPQR�ST6 

U 4 ��G"V�W?X<U�89YZ[

8700 s\]�^_��`� 100 mV·ms�aH�b

cde�\f����ghbci���"V�    

10 500 s"��jkl5�m; 800 mV·ms�no

pqr�sStf���uL6vwxyz{� 20 Hz�

|}U 289~�Z 10 500 s"��������.

5.2 MPa·m

1/2

����������������?�

�B���89@A�� ���SLM���N

O�����B�NO��PSTG�c6 

U 5�/��^_����U 5a89YZ�/�

�^_��~��?�xy ¡¢?�X<�� C-N

���£¤�U 2) a-N��¥¦����§¨Z©

ª«�i�£¤�*¬m;p*®c�?����

?��jki��¯¦�°i��±²m;³5�� 

 

 

 

 

 

 

 

 

« 3  =>?@L F=2.8 kN:-./(u´µ« 

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-∆K 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-∆K curve in RD  

and TD direction 
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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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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-∆K curves have errors of 

2.86% (along the rolling direction) and 3.00% (vertical to the rolling direction) with that of da/dN-∆K. 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. 
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