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Abstract: The refining effect and mechanism of AIP on the microstructure of Mg-8Zmr4AF1S+0. 3Mn alloy were stud-
ied. It shows that AIP addition promotes the formation of fine polygonal type M g,Si particle by providing the nucleation
sites and resulting in the precipitation of T phase, but restrains the precipitation of ® phase. Moreover, the grain size of

AIP modified M g-Zn-AFSi alloy is much finer than that of the based alloy, which results in the large enhancement in ten-

sile properties at both ambient temperature and 150 C.
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Table 1 Composition of alloys

(mass fraction, %)

Alloy No. Mg Zn Al Si Mn P
1* Bal. 8.0 4.0 0.96 0.3 0
2* Bal. 8.0 4.0 0.96 0.3 0. 005
3* Bal. 8.0 4.0 0.96 0.3 0.010
4* Bal. 8.0 4.0 0.96 0.3 0. 030

5* Bal. 8.0 4.0 0.96 0.3 0. 050
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Fig. 1 XRD patterns of as cast alloys
(a) —Alloy 1% ; (b) —Alloy 3*
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Fig. 2 SEM morphologies of alloys
(a) —Alloy 1% ; (b) —Alloy 3*

#2 B 2% R EDAX Pl E 45 R
Table 2 Chemical composition of positions by
EDAX in Fig. 2( mole fraction, %)

Position Mg Al Zn Si Phase
A 96.47 1.91  1.62 Mg
B 58.50 20.77 20.73 ®( ALLM gsZn)
C 48.05 15.96 35.98 T(Mgsa( Al, Zn) 40)
D 65.31 34. 68 Mg,Si
E 5.48  16.50 18.01 MgsZnAl
G 55.86 22.77 21.36 ®( ALLM gsZn)
H 47.70 11.23  41.06 T Mga(Al, Zn) 1)
M 66. 87 33.12 Mg,Si
N 65.32  15.56 19.11 MgsZnAl
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Fig. 3 Optical micrographs showing effect of

AIP addition on microstructures of alloys

(a) —As cast alloy 1* ; (b) —Ascast alloy 2* ; (¢) —As cast alloy 3% ;
(d) —Ascast alloy 4* ; (e) —As cast alloy 5% ; (f) =335 ‘C, 12 h solution treated alloy 3*
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Fig. 5 XRD pattern of as cast alloy 5 Fig. 6 Microhardness value of matrix of

alloys with different contents of AIP
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Table 4 EDAX results of matrixes of different

alloys( mole fraction, %)

M atrix Mg Al Zn Al+ Zn
Alloy 1* 96. 47 1.91 1.62 3.53
Alloy 2* 96. 53 1.87 1. 60 3.47
Alloy 3* 97.29 1.49 1.22 2.71
Alloy 4* 96. 72 1.72 1.56 3.28
Alloy 5* 96. 36 1.85 1.79 3.64

*5 MgZorAl-X &40 ¢ ae
Table 5 Mechanical properties at ambient
temperature and 150 C of Mg-Zm AFX alloys

Room temperature 150 C
Alloy
0,/MPa O/MPa &%  ©/MPa O/MPa &%
ZAC8506 219 146 5.0 159 117 10.5
Alloy 1 210 137 4.1 165 112 6.7
Alloy 3* 230 159 6.2 181 131 11.2
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