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

2009�      7�    RARE METAL MATERIALS AND ENGINEERING   July  2009

�������2008-06-23���	
����2008-08-15

�������	
���(2007AA101C37)

����������, 1964��, ��, ������������ ��� �� 430070�!": 027-87664610, E-mail:liusfa@163.com

Al

4

C

3

� AZ91D �������	
�

����

��������	 
����� ��� �

(��������� �� 430070)

� ��#$ SEM%EDS%XRD%DTA&' Al

4

C

3

( AZ91D)*+,-./0123456789:;<�=> Al

4

C

3

(*+,-01?@<.5ABCD�EFGH01IJ��<.KL�MNOPQ5RST β UGH01VG��

W5XYTGH01 α+βZL[\]T5^_PQGH01 α+β�̀ a βU5bcLd%_efghi8jk4l_m%

no_mpqrst5uv�wx Al

4

C

3

yz[{� α-Mg5|}Q~��8./015AB��t34<.����

��5���t@�����34K�8

����AZ91D)*+�Al

4

C

3

�H�AB���34���34

�������TG146.2

+

2 � !"#�A �$%��1002-185X(2009)07-1246-04

��������	
���
������

���Mg-Al���AZ91D�����������

 !"#$�%&'(�#)�*+�,-./�0

123456�+789���:;�<=>?@�

AB?@CD�EFG*�#)H-@�IJKL�

�:;�MN�����O?��IPQ

[1,2]

�

����R����#)H-STUV"WXY

Z[T��\]T�!�^_Z[T`aWMMg-Al

����b�I�#)H-ST�UcW���#)

H-d�e_-�fbg� 1234hi�j�k

l?f[�<mnCD�o\�pqH-IrCs	

tcCu�:��v04w�Al

4

C

3

exyTzx{

|

[3~5]

�}~����^�Al

4

C

3

��EF!<AZ91D

���+7��	=>?@�A�B?@�����

��!H-�|� 

�� � �

~������ AZ91D �����!->w�

([x����� )W�Al8.6895%� Zn0.6691%�

Mn0.2314%�!�W Mg�Al

4

C

3

����� Alfa Aesar 

A Matthey Company43���)�W 4.26 µm���

X��� ¡¢£¤¥¦��§ RJ2Xd¨©�Al

4

C

3

���ª«¬^�® 720 ¯���XY°�±²�

³´µ�¶5$�· 200 ¯��¸¹�(Φ50 mm×100

mm)�� 

��º»¤¼(SEM)	@½¾(EDS)� X¿ÀÁ¿

(XRD)¾ÂÃ����Ä+7��	ÅÆ�Ç�È�

w�É� Imagetool ÊËÌz#)ÍÎ�#)ÏÐ�

��ÑÒW DTA7 �Ó�Ô5�Õ¾ÌzÖ×�ØÙ

ÚÀ�ÍÎWΦ8 mm×50 mm�ÛÜÖ×ÝÞ T6ßà�

415 ¯, 10 h(áâ)+200 ¯, 10 h(ãØ)��� RG-l00

7�{|¤äå@ÛÜÖ��ÝÞÛÜÖ��æ-Ú

À�Ìz��çè�é¤æÌÖY��¤ê[W

3.5%NaClëì�$�W 25¯�¤íº»%&W–200~ 

+200 mV�º»î�W 0.5 mV/s�

�������	

��� ����

ï1�ï2�ðWAZ91D���ñò��ò+7�

���ï1a�ï2aUó�ôYAZ91D����Ä+7

���,õ�ö÷ø�α-MgùëY	C�³�Çq#

úûü�,õýþø���#β-Mg

17

Al

12

È�Lx�

�ø�α+β�#���w�^�0.3% Al

4

C

3

´�α-Mgô

Y*+ZH�,õýþøβÈZ�H����q#úß

�	
ø�Ç�����ø�α+β�#�xÈ<KL

(ï1b�ï2b)�^�0.6%Al

4

C

3

´�α-MgH-��N�

0�³?'���ýþø�βÈZw��ø��#β

°�)øα-MgÈ�x�g���ø��#α+βÈ*+K

L(ï1c�ï2c)��^Al

4

C

3

�0.9%�α-MgÝh�H-�

�)øβÈ�	�Al

4

C

3

��1.2%��α-Mg+�H-�



� 7�                            �����Al

4

C

3

( AZ91D)*+,-./01234567                     �1247� 

�õg��#βÈ���,õ�ýþøZw�ø�)

ø��#βÈ°��õx��)ø�#α-Mgpq��

�ø��#α+βÈô}������w !ø�α+β�

#��(ï1d�ï2d)� 

 

 

 

 

 

 

 

 

� 1  �` Al

4

C

3

�>� AZ91D*+5,-./01 

Fig.1  Effect of Al
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Fig.2  Morphologies of β phase in AZ91D alloy with different contents of Al
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Fig.3  SEM image (a) and EDS analysis (b) of AZ91D alloy with  
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Fig.4  DTA curves of AZ91D alloy without Al
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 on the As Cast Microstructure and Properties 

of AZ91D Magnesium Alloy 
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(Wuhan University of Technology, Wuhan 430070, China) 

 

Abstract�

��

�The effects of Al

4

C

3 

on the microstructure and performances of AZ91D alloy are studied by using SEM, EDS, EDS and DTA. It 

is found that a small amount Al

4

C

3

 addition to AZ91D magnesium alloy leads to the α-Mg grain size obvious decreasing, causes the eutectic 

microstructure morphology marked change from the fully-divorced β eutectic phase and lamellar α+β eutectic structure to honeycomb 

partially-divorced α+β eutectic structure, and the β-phases diminution of size and tendency to dispersed distribution. Based on the analysis 

of EDS, DTA and the calculation of disregistry between Al

4

C

3

 and Mg, it is found that the Al

4
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 particles can act as the heterogeneous 

nuclei. The strength properties are significantly improved due to the microstructural refinement of AZ91D alloy, but a little change of 

elongation percentage, and slight increase of corrosion resistance.  
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