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Table 1 Chemical compositions of alloys

(mass fraction, %)

Alloy No. Zn Al Mn RE Mg
1* 8.0 4.0 0.3 0 Bal.
2f 8.0 4.0 0.3 0.5 Bal.
3* 8.0 4.0 0.3 1.0 Bal.
4* 8.0 4.0 0.3 1.5 Bal.
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Table 2 Chemical composition of mischmetal

(mass fraction, %)

Ce La Nd Pr Fe Mg Mn Si Ca P
50.20 26.67 15.28 5.37 0.65 0.38 0.11 0.01 0.01 0.003
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Fig. 1 XRD patterns of ascast alloys
(a) —Alloy 1% ; (b) —Alloy 4*
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Fig. 2 SEM micrograph of alloy 1*
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Table 3 Chemical composition of positions
by EDAX in Fig. 2 (mole fraction, % )

Position Mg Al Zn Phase
A 46. 04 22.28 31.67 Mg (Al, Zn) g
B 96. 80 1.71 1.49 Matrix
C 92.36 4.65 2.99 Eutectic a(Mg)
D 52.00 20. 39 27. 60 Al,MgsZn,
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Fig. 3 SEM micrograph and EDAX results of alloy 4°
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Fig. 4 Microstructures of ascast alloys
(a) —Alloy 1* ; (b) —Alloy 2* ; (¢) —Alloy 3* ; (d) —Alloy 4*
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Table 4 Grain size range of alloys with

different contents of RE

w(RE)/ % Grain size range/ Mm
0 120~ 130
0.5 100~ 110
1.0 75~ 85
1.5 40~ 50
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Table 5 EDAX results of matrixes of different
alloys(mole fraction, %)

Matrix Mg Al Zn
Alloy 1* 96. 80 1.71 1.49
Alloy 2* 9. 11 1.82 2.07
Alloy 3* 94. 94 2.11 2.95
Alloy 4* 93.79 2.43 3.78
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Table 6 Comparison of tensile properties of
ZAC8506 alloy, AZ91D alloy and alloy 4% at
ambient temperature and 150 C

Room temperature 150 C
Alloy

0,/MPa O/MPa & % 0,/MPa O/MPa & %
ZAC8506 219 146 5.0 159 117 10.5
AZ91D 220 151 3.0 150 104 6.7
Alloy 4* 220 161 5.0 168 124 10.0
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Effects of RE on microstructures of
Mg 8Zm4Al (0. 3Mn magnesium alloys

WANG Yingxin, GUAN Shao-kang, WANG Jiarr qiang
(School of Materials Engineering, Zhengzhou University, Zhengzhou 450002, China)

Abstract: The effects of RE on microstructure of Mg-8Zmr 4AF0. 3Mn casting magnesium alloys were studied. The results show that casting
microstructures of Mg-8Zir 4AF0. 3Mn magnesium alloys mainly contain a(Mg) matrix, eutectic a(Mg), P(ALMgsZny) phase and T(Mgxn
(Al, Zn)4) phase. The morphology of ternary phases on the grain boundaries changes from quasr continuous net to particle and the distribu-
tion of ternary phases gradually changes to be dispersive and homogeneous and the quantities of needle shaped or rod-shaped Mgz;ALZn,RE
phase on the grain boundaries increase with the increases of RE addition. As cast microstructures of Mg 8Zir 4A}0. 3Mn magnesium alloys can
be refined by addition of 1. 5% RE obviously. The size of grains decreases from 120~ 130 Hm to 40~ 50 Pm. The microhardness values of
Mg 8Zir 4AF0. 3Mn magnesium alloys increase with the increases of RE addition.

Key words: Mg 87 4AF0. 3Mn magnesium alloys; RE; microstructure
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