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Microstructure and properties of vanadium microalloyed
cast magnesium alloy for automobile

Gao Yanan', Zheng Lei’, Zhang Quanyu'’

(1. Department of Automotive Engineering, Hebei Petroleum University of Technology, Chengde 067000, Hebei, China;
2. College of Mechanical Engineering, North China University of Science and Technology, Tangshan 063210, Hebei, China)

Abstract: In order to study the microstructure, wear resistance and corrosion resistance of vanadium mi-
croalloyed cast magnesium alloy for automobile, different contents of alloy element vanadium were added
into the cast Mg-9Al-1Zn magnesium alloy, and the microstructure, wear resistance and corrosion resist-
ance of the test alloy were tested and compared. The results show that the alloy element vanadium can ef-
fectively refine the internal structure of the alloy and improve the wear resistance and corrosion resistance
of the alloy. With the gradual increase of vanadium content from 0 to 0.4%, both the wear resistance and
corrosion resistance of the test alloy have been improved. Further increasing vanadium content to 0.5% will
reduce the wear and corrosion resistance. Compared with Mg-9Al-1Zn magnesium alloy without vana-
dium, when 0.4% alloy element vanadium is added to Mg-9Al-1Zn magnesium alloy, the wear volume of
the alloy is reduced by 12.7x10° mm’ or 29.8%, and the positive shift of corrosion potential reaches by
0.107 V or 12.2%. The tensile strength, yield strength and elongation of the alloy are increased by 58, 58
MPa and 3.3% respectively, with relative increasing amplitude of 20.9%, 36.0% and 40.2%, respectively.
The alloy element vanadium content for Mg-9Al-1Zn-V magnesium alloy is preferably at 0.4%.
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Table1 Chemical compositions of Mg-9Al-1Zn-xV (x=0, 0.1, 0.2, 0.3, 0.4, 0.5) test alloys %
G Vit Al Zn Mn \ Fe Si HA BT R Mg
I x=0 9.034 0.998 0.231 0 0.012 0.008 <0.100 Z
2* x=0.1 9.028 0.996 0.228 0.104 0.011 0.009 <0.100 RE
3 x=0.2 9.029 0.997 0.229 0.202 0.009 0.007 <0.100 RHE
4 x=0.3 9.031 1.002 0.232 0.298 0.011 0.008 <0.100 R
5 x=0.4 9.027 0.999 0.234 0.403 0.012 0.009 <0.100 Z
6 x=0.5 9.032 0.998 0.228 0.501 0.013 0.008 <0.100 it
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Fig. 1 Microstructure of Mg-9Al-1Zn-xV (x=0, 0.1, 0.2,

0.3, 0.4, 0.5) test alloys

(a) 12&KE (x=0); (b) 25HE (x=0.1); (c)3"I&KE (x=0.2); (d) 41zt
B (=0.3); (e)5"iFE (x=0.4); (f) 6" K (+=0.5)
2 Mg-9Al-1Zn-xV(x=0, 0.1, 0.2, 0.3, 0.4, 0.5) i & &
EH4BL SEM B
Fig.2 SEM photos of Mg-9Al-1Zn-xV (x=0, 0.1, 0.2,
0.3, 0.4, 0.5) test alloys

2.2 TG
ARS8 Mg-9Al-1Zn-xV(x=0, 0.1, 0.2, 0.3,
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Table 2 Wear resistance and corrosion resistance test res-
ults of Mg-9A1-1Zn-xV(x=0, 0.1, 0.2, 0.3, 04,

0.5) tested alloys
LR/ % JERAFAX10"/mm’ JE L/ v

0 42.6 —0.876
0.1 38.1 —0.828
0.2 34.7 —0.803
0.3 32.6 —-0.791
0.4 29.9 —0.769
0.5 31.4 -0.814
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Fig.3 Mechanical properties of Mg-9Al-1Zn-xV ( x=0,
0.1, 0.2, 0.3, 0.4, 0.5) test alloys
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