
� 47� � 8� ��������	                                Vol.47, No.8

2018� 8�          RARE METAL MATERIALS AND ENGINEERING  August 2018

�����2017-08-20

���	����	�
��������201512150010������������2013GZ0128�


���� !"#"1989�$"%&"���	'(�	)*+	,"�� 400044"E-mail: maxiaolilut@163.com

Pb-Sn ��� AZ81 �����	
�����

���

1,3

����

1,2

�� 	

1

(1. ���	"�� 400044)

(2. -./0�'(*+�12345"�� 400030)

(3. ��6�789:�;<=>"�� 401122)

� ��? AZ81/0�4@ABC 0.5%PbD0.5%Pb+0.5%SnD0.5%Pb+1.0%Sn0�EFGHIJ
"23KLJ@0�M

NOPQRSTD180 �U	VWXYZ[7\AZ81-0.5Pb-1.0Sn 4]^_`a Mg

2

Sn"bc@d^ef�gh"Pb R Sn

EFMBC^ij+klmnKeflMg

17

Al

12

Mop";qrst/0�Mu4tTVW�STv"HI AZ81-0.5Pb-(0, 0.5, 

1.0)Sn0�wxykRz{yk|} Sn~pM�B�st"HI AZ81-0.5Pb-1.0SnMwxyk� 211 MPaDz{yk� 150.5 

MPa�180 �v"|} Sn~pM�B"wxykRz{yk�st"HI AZ81-0.5Pb-1.0Snwxyk�� 200.5 MPaDz{

yk� 145.2 MPa��BEF Pb+Sn�HI AZ81M 180�������V��?�V����X

����/0��HI�Pb�Sn�4tTU	VW

�������TG146.22  ������A �����1002-185X(2018)08-2525-06

��������	
����������


�����������
�� !"#$%&'()

��
*+*,!-.��/�01234

[1-3]

5Mg-Al

67AZ � AM 689�����%�:;12<=>

?$@ABCDEF�G=H$IMg-Al6��JHK

0LMNMg

17

Al

12

%	O 100�0J	PQRS�TU

V��WX�YZ[\$]^_@125

`3$a	���%bP�J	PQRS0�Yc

Xd;0efgKhi5@J$�j Sn klcmno

a	���J	P�Y0efpqr5stuv$Snk

l�wx���J	P�Y0y2$Iez{K|}~

�+�����$E���������0 Mg

2

Sn7�

# 778�9��N$��Y%e�:����;��

TUMg

17

Al

12

N��0y2$�a	���0�	P�

Y

[4-10]

5��$�� Mg-Al 6��=_�������

Y$���ez<	�~� ¡0�;�¢¢£%¤�

	P�Y¥¦0§�#Mg

17

Al

12

N$¨¤©eªi$�

st«���J�je��0 Pb$¬¤��®|}~

�+����$¯°uv$Pb��±^ Mg

17

Al

12

%�;

�²��
³|%�´�µ��0y2

[11-13]

5¶·$¸

�st¹º$«���J»¼�j Sn ½¾ Pb
¬|}

~�+����¿Ya	���J	P�Y$I¸�s

t¿¨¤0cÀÁ�½¾gW�����$ÂÃÄ�Å

CÆ12OF����0ÇÈ5É=ÊËÌÍ$F��

���ÎO�Ï�	$¥Ð�|}	P0~���7Ñ

BAF�Gu'ÒÓ!ÔÕ95 

%�ÅÖ4S$×stEF� AZ81���=ØÙ$

���j Pb� Sn$EÚA� Mg

2

Sn$¬¦2F�0Û

[�~"�±^Mg

2

Sn%�~Ü:JÝÞ$ßà���

�0 Mg

2

Sn NeáN$a	���Yâ��$¦2 Pb

±^Mg

17

Al

12

%�;�²��
³|�´�µ��0y

2$ã�y2wxF� AZ81 0J	P�Y$¬ä�¥

åæbP�Y5 

��������

çè��= AZ81-0.5Pb-(0, 0.5, 1.0)Sn$E AZ81y

=¤���5éê�$Ä AZ81 ���%Ïë�ìS�

U$íî% 720 ��ï�j��= 0.5%0 Pb�¥�ð

�0 Sn$ñ�òó¬�P 0.5 hôõî$% 700 �ö÷

¬F���7ø2Wù DCC630 �úDûbF��9$

F�®üý 1Ëº5 

×stËþ���0®¿cßý 1 J A ���

®$@��üý 1Ëº$2 XRF7X��	

�9�

�®0UX��$2 OM7
X¹�9
SEM7��

�9
EDS7Y��9� XRD7X �������9

��
��®�� ¡$2�Yê���®bP 



�2526�                                            �;��'()*+                                         � 47� 

 

 

 

 

 

 

 

 

 

� 1  HI�������@�� 

Fig.1  3D figure of die casting specimen and size of one part 
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� 2  STx����� 

Fig.2  Size of tensile specimens at ambient temperature 

 

 

 

 

 

 

� 3  180 �x����� 

Fig.3  Size of tensile specimens at mid-temperature 180 � 
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Table 1  Chemical composition of alloys (ω/%) 

Alloy Al Zn Pb Sn Mn Mg 

AZ81 8.28 1.52 - - 0.24 Bal. 

AZ81-0.5Pb 7.77 0.98 0.25 - 0.26 Bal. 

AZ81-0.5Pb-0.5Sn 8.17 0.82 0.39 0.50 0.26 Bal. 

AZ81-0.5Pb-1.0Sn 8.50 1.12 0.60 1.05 0.28 Bal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  HI� AZ81-0.5Pb-xSn/0�M�	�NPQ 

Fig.4  Optical microstructures of die casting AZ81-0.5Pb-xSn alloys: (a) AZ81, (b) AZ81-0.5Pb, (c) AZ81-0.5Pb-0.5Sn, 

and (d) AZ81-0.5Pb-1.0Sn 
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� 5  HI AZ81-0.5Pb-1.0SnM SEM£¤ 

Fig.5  SEM image of die casting AZ81-0.5Pb-1.0Sn alloys 

 

 

 

 

 

 

 

 

 

 

 

� 6  � 54¥4¦§M EDSYZ 

Fig.6  EDS results of the circled area in Fig.5 

 

 

 

 

 

 

 

 

 

 

 

� 7  HI AZ81-0.5Pb-xSn) AZ810�M XRD�¨ 

Fig.7  XRD patterns of die casting AZ81-0.5Pb-xSn and AZ81 alloys 
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� 8  HI AZ81-0.5Pb-xSn0�MSTU	VW 

Fig.8  Mechanical properties of die casting AZ81-0.5Pb-xSn alloys at ambient temperature: (a) tensile strength, 

(b) yield strength, and (c) elongation 
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� 9  HI AZ81-0.5Pb-xSnM 180 �U	VW 

Fig.9  Mechanical properties of die casting AZ81-0.5Pb-xSn alloys at 180 �: (a) tensile strength, (b) yield strength, and (c) elongation 
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� 10  AZ81� AZ81-0.5Pb-1.0Sn 180 ������� SEM� 

Fig.10  SEM images of tensile fractographs for die casting 

magnesium alloys tested at 180 �: (a) AZ81 and 

(b) AZ81-0.5Pb-1.0Sn 
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Effects of Pb-Sn on Microstructure and Mechanical Properties 

of Die Casting AZ81 Magnesium Alloy 
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Abstract: Effects of adding alloying elements (0.5%Pb, 0.5%Pb+0.5%Sn, 0.5%Pb+1.0%Sn) on the microstructure and mechanical properties of 

die casting AZ81 alloy at room temperature and 180 °C were investigated. Results show that in the alloy of AZ81-0.5Pb-1.0Sn, there is polygon 

Mg

2

Sn phase at grain boundary. In the meantime, Pb and Sn suppress the formation of precipitation Mg

17

Al

12

 at grain boundary to a certain extent, 

which contributes to the medium temperature resistance. At room temperature, the tensile strength and yield strength of the alloys increase with the 

increase of Sn content. The tensile strength and yield strength of die casting AZ81-0.5Pb-1.0Sn at room temperature are 211 MPa and 150.5 MPa, 

respectively. At 180 °C, the tensile strength and yield strength increase with the increase of Sn content as well. The tensile strength and yield 

strength of die casting AZ81-0.5Pb-1.0Sn alloy at 180 °C are 200.5 MPa and 145.2 MPa, respectively. Pb-Sn makes the fracture mechanism of 

AZ81 transfer from plasticity to brittleness. 

Key words: magnesium alloy; die casting; Pb; Sn; medium and high temperature mechanical property 
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