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ABSTRACT Magnesium alloys containing Mg,Si particles, as a promising cheap heat-resistant
magnesium alloy for automobile engine applications, are attracting more and more attention of both
material scientists and design engineers. Refinement of the Chinese script Mg,Si particle is a key for
using this alloy in sand casting or permanent mould casting. The refinement effect of antimony (Sb)
on the microstructure was investigated. It shows Sb addition promotes the formation of fine polygonal
type Mg, Si particles by providing the nucleation sites. Moreover, the grain sizes of Sb modified Mg—-Al-
Zn-Si alloy is much finer than that of base alloy. The improved microstructure of the modified alloy
results in the large improvement in toughness and tensile properties at both ambient and elevated
temperature of 150 'C as compared to the base alloy.
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Fig.1 Optical micrographs showing the effect of Sb addi-

tion on the microstructure of alloys

(a) as—cast Mg-5Al-1Zn-1Si alloy

(b) 400 'C /10 h solution—treated Mg-5Al-1Zn-1Sj
alloy

(c) solution—treated Mg—5A1-1Zn-1Si-0.5Sb alloy
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Fig.2 X-ray diffraction pattern of as—cast Mg-5Al1-1Zn-
1Si-0.5Sb alloy (Cuf4)
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Fig.3 SEM morphology of Mg2Si particle in Mg-5A1-1Zn—1Si~0.5Sb alloy (a) and EDS spectrum from the center

area ‘A’ of the particle (b)
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Table 2 Calculation values of planar mismatch § between Mg2Si and Mg3Sb,

Matching interface  (0001)ng,sh, //(100) Mg, si

(0001)n1g,sh, //(110)Mg,si

(0001)Mgz5b,//(111)01g,si

(A&l MgsSby [1210] [1100] [2110]
[hEl) M, [o10]  [031] [o11]
8, deg 0 11.56 15

hkl
(hkl)Mmgssby 17.3%

(hkl)Mg,si

[1210]

[1100] [2110] [1210] [1100] [2110]
[112] [110] [101] [112] [017]
5.26 30 0 0 0

13.7% 2.0%
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Fig.4 Relationship of crystal faces of (0001)Mg,sb, tO (100) Mg, si, (110)Mg,si and (111)Mg,si
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