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Fig.1  Microstructures of AZ91 (a) and Mg
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 (b) alloys
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Table 1  Mechanical properties of AZ91 and Mg
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Zn

1
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 alloys 

Material 

Temperature/ 

� 

Ultimate 

tensile 

strength/MPa 

Yield 

strength/ 

MPa 

Elongation/ 

% 

AZ91 20 237.3 158.3 4.1 

AZ91 150 162.4 123.8 15.1 

AZ91 250 74.6 66.4 16.1 
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Fig.2  The variation of friction coefficient (a) and wear rate (b) 

with load for Mg

97

Zn

1

Y

2 

and AZ91 alloys 
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Fig.3  SEM images of worn surfaces of Mg
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 alloy at 

different loads: (a) 20 N, (b) 80 N, (c) 280 N, 

and (d) 380 N 

a 

b 

25 µm 

a 

100 µm 

b 

50 µm 

c 

100 µm 

d 

100 µm 

0 100 200 300 400

0.0

0.2

0.4

0.6

0.8

AZ91

a

 

F
r
i
c
t
i
o
n
 
C
o
e
f
f
i
c
i
e
n
t

Load/N

Mg97Zn1Y2

0 100 200 300 400

0

10

20

30

40

AZ91

b

 

 

W
e
a
r
 
R
a
t
e
/
�

1
0

-
3
 

c
m

3

·
k
m

-
1

Load/N

Mg97Zn1Y2



�1424�                                          §�B�� !"#                                           � 38� 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  AZ91AB ¡���PCQR\�¢£&¤¥¦ 

Fig.4  SEM images of worn surfaces of AZ91 alloy at different 

loads: (a) 20 N, (b) 80 N, (c) 100 N, and (d) 240 N 
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Fig.5  The variation of friction coefficient (a) and wear rate (b) 

with speeds for Mg
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 and AZ91 alloys 
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Table 2  Properties of materials 

Material Thermal conductivity/W·m
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 Fraction of the heat 
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AZ91 72 0.5 
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Fig.6  Variation of the bulk temperature of worn surface 

with the load 
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Abstract: The mechanical properties at room and elevated temperature as well as the friction wear behavior under dry sliding condition for 

as-cast Mg

97

Zn

1

Y

2

 alloy were investigated, and compared with that of AZ91 alloy. The results show that the yield strength of AZ91 alloy is 

higher than that of Mg

97

Zn

1

Y

2

 alloy at room temperature, but Mg

97

Zn

1

Y

2

 alloy exhibits better thermal stability at the evaluated temperature; 

as the temperature is above 150 �, the yield strength of AZ91 alloy decreases sharply, but that of Mg

97

Zn

1

Y

2

 alloy decreases a little. The 

transition point from mild wear to severe wear for Mg

97

Zn

1

Y

2

 alloy obviously lags that of AZ91 alloy. In the same load range, the bulk 

temperature rise of wear surface of the Mg

97

Zn

1

Y

2

 alloy is also lower than that of AZ91 alloy. The reason is that the intermetallic 

compound Mg

12

YZn in Mg

97

Zn

1

Y

2

 alloy possesses better thermal stability than¯Mg

17

Al

12

 phase in AZ91 alloy. 

Key words: friction and wear behavior; Mg
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