
� 38� � 7� ��������	                  Vol.38, No.7

2009�      7�    RARE METAL MATERIALS AND ENGINEERING   July  2009

�������2008-06-21���	
����2008-09-10

��
�����	
	1981��	�
���	�����������	��� ��� 150001	���0451-86417629, 

E-mail:liangshujin@gmail.com

AZ31 ��������	
��
���

����� ���	
����

(�������	��� ��� 150001)

� ���� !"#$%&'()*+, AZ31-./0�123456(789:;<=>	&'()?@A+B

AZ31-./7,C	�D%AEFG��7HIJ%3KLJ%	M��7NOP(B �:Q$&'R	��7H

IJ%3KLJ%STU 322 3 233 MPa	NOPU 21%:VW"#$%7XF	()Y��Z4[7�\%,]^

_7`abc(�	=>&'de[7fgh;,ijikS:&'()Y	)l{0002}mno)45	45J%p

qrsg?@tu:vdw.Sx��70�12yz45S{	|} AZ31-./70�12~����7,C��

�45S{:

����AZ31./�45�&'�0�12�fgh;,

�������TG 146.2

+

2        ������A � !��1002-185X(2009)07-1276-04

��������	
���

��	���

�����	������������ !"#$

�%&'�(	�)	*+	,-	./	.0	1

234!56��789:;<=�>?9:;@

A&BCD 21EFG�HI@J9�KLM34

[1,2]

N

OP&QR�9�STUVWLM&XYZ[#\&

]^_`��abN

]^_`P"c-defghij�34�k^

�9��UlNmnopqr&-dst	uv��

wx!Ul�y��z{|���349V}&j�

~XY]^

[3~8]

N��&�����

[9]

	����

[10]

��!���st

[11,12]

!&��y���{V���&

��m��zj�349���k^�NOP&~�

%P��a�&�v�349��a�N���op

��Y� st_`¡ AZ31 ���V}{|���

�k^�9¢£&��std¤¥hM9¦_N

���� �

��§;¨d"©st9 AZ31 ���ª3«D

¬­st®4&��D Φ16 mm×250 mmNst��

' 3150 kN t�¯°±²&st³´9��D 17

mm/s&st
D 4:1&st®49��D Φ16 mm×30

mmNstµ&¶�Y�·¸D 300&200&100� 20¹N

��d¤¥§;º»¼½«D¾Z¿N

§;ÀÁÂÃ�ÄÅÆÇ¡st��9 AZ31 �

��ª3±²�Ägh·ÈÉ§; Instron5569ÊËÌ

�¯¡ AZ31 ���9XY�k^�±²ÍÌ&ÊË

Ì�9:_�ÎD 1×10

-3

s

-1

N§; HKLÏÐ9�(Ñ

ÒÓ·ÈÔ(EBSD)¡¨d�ÕÖ×9 AZ31���Ì

Ø±²V}ÙÚ�·È��hM·ÈN¡±² EBSD

ÍÌ9 AZ31���ÌØÛ§; 600&800� 1000#Ü

Ý±²Þß&àá§;Wâ
 5:3 9ãäåæçè±

²�ÕÖ×&�Õ�tD 2.5~5 V&�ÕèY�DXYN

������	


q 1 D AZ31 ���9|k�·Né 1a D AZ31

���¬­®49�ÄghêëN¬­®4Qìí{

�9îLVV}g�&§;ïðlÍnñò��~ó

ôV}��D 7.8 µmN¬­gh¥{0002}»õ9öé

�é 1b�÷N¬­gh¥&míøV}9»õó²R

stU�&̀ �ì�9»õù`hM·ú&~�� f(g)

D 12.61N�k^�ÍÌqr&~�Ê���ûü��

·¸D 283� 175 MPa&ýËÎD 21%N 

 

" #��$%& AZ31'()*+,-�(ω/%) 

Table 1  Chemical composition of AZ31 Mg alloy 

Al Zn Mn Fe Si Mg 

3.28 0.46 0.27 0.018 0.026 Bal. 

 

§; EBSD·ÈÍÌ9Ul¡stá934±²

·ÈNé 2 D��Y�stágh¥V}9Ú�·ú

éNé¥��9þ��q��9V}Ú�&V}9þ 



� 7�                                �����AZ31-./ !$%&'YZ412��                         �1277� 

 

 

 

 

 

 

 

� 1  AZ31-./��7qrZ4(a)3{0002}mn7��(b) 

Fig.1  (a) Microstructure of the AZ31 Mg alloy in the 

as-received condition; (b) {0002} pole figure of the 

as-received specimen 
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Fig.2  Orientation mappings of the AZ31 Mg alloys extruded at  

       (a) 300 �; (b) 200 �; (c) 100 �; and (d) 20 � 
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Fig.3  Frequency of high angle grain boundaries of the  

as-extruded samples 

 

std¤¥&AZ31 ���V}m�.:_�Î

��stY�9¢£&V}m��/ø Z��&~¥

Z= ε

�

· )/exp( RTQ

[13]

& ε

�

Dst_`µ9:_�Î&'

���¥ ε

�

=0.57 s

-1

&QD���901�&~ø=D

135 kJ/mol

[11]

&RD2W3ø&TDstd¤9Y�N

V}m�� Z/ø9�#�é 4�÷Né 4qr4V

}���� Z /ø9_m�_�N'���¥& ε

�

	

Q� RôD3ø&����¥stY�9��5�¢

£�G6 AZ31 ���V}m�&��stY�97

�&V}{|����8i8rÅN 

 

 

 

 

 

 

 

 

 

 

 

� 4  ,C��� Z7�� 

Fig.4  The relationship between the grain size and the Z  

parameter 
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� 5  &'Y AZ31-./[mn{0002}7�� 

Fig.5  {0002} pole figures of the samples extruded at (a) 300 �; 

(b) 200 �; (c) 100 �; and (d) 20 � 
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Fig.6  Mechanical performances versus extrusion temperature for  

as extruded AZ31 Mg alloy 
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Mechanical Properties of AZ31 Mg Alloy Extruded at Different Die Temperatures 

 

Liang Shujin, Wang Xin, Liu Zuyan, Wang Erde 

(Harbin Institute of Technology, Harbin 150001, China) 

 

Abstract: The mechanical properties and texture evolution of AZ31 Mg alloy extruded at different die temperatures are investigated in 

this paper. It is found that the grains of alloy are refined after extrusion. The tensile strength and yield strength are significantly 

enhanced, but the elongation is not increased notablely. The tensile strength, yield strength and elongation of the sample extruded at 20 

� are 322 MPa, 233 MPa and 21%, respectively. The frequencies of high angle grain boundaries of the as-extruded samples are raised 

with increasing the extrusion temperatures, which indicates that the dynamic recrystallization is more and more sufficient. The basal 

ring type texture has been formed in the as-extruded samples, and a significant decrease in the intensity of basal ring type texture is 

detected. Our study reveals that the mechanical properties of AZ31 Mg alloy are not only related with the average grain size, but also 

with the texture. 

Key words: AZ31 Mg alloy; texture; extrusion; mechanical properties; dynamic recrystallization 
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