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Fig. 1 Microstructures of near-eutectic

AF11. 6% Si alloys
(a) —Without modification;
(b) —With 0. 04% Sr modification
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Table 1 Composition of ZAISiD-0 master alloy

Elements Si Mg Cu Fe Mn
w/ % 11.6 0.05 0.03 0.10 <0.10
Elements Zn Ti Ca Al
w/! % <0.08 <0. 10 <0.10  Balance

K2 LEKP ST MM AR
Table 2 Contents of Si, Sr and mischmetal

in experiment

Sample w(S))/% w(St)% w(MM)/% Cooling condition”

1 11.6 S
2 11.6 0.04 S
3 11.6 0.04 0.3 S
4 11. 6 0.04 0.5 S
5 11.6 0. 06 S
6 11. 6 0. 06 0.3 S
7 13.0 0.04 M
8 13.0 0. 06 M
9 13.0 0.08 M
10 13.0 0. 10 M

* S: Sand mold; M: Metal mold
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Fig.2 Microstructures of AF11. 6% Si alloys
with different MM additions

(Modified by 0.04% Sr, sand mold casting)
(a) —0.3% MM; (b) —0.5% MM
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Fig. 3 Variations of DAS value with Sr
addition in melt of AF13. 0% Si alloy

(Metal mold casting)
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Table 3 Values of DAS of AF11. 6% Si alloy
with different MM and Sr additions

(Sand mold casting)

w (Sr)/ % w(MM)/ % DAS/Hm
0 26.8
0.06
0.3 32.7
0 311
0.04 0.3 36.2
0.5 38.3
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Fig. 4 Variations of eutectic silicon in
AF11.0% Si alloy modified by 0. 04% Sr with
different MM additions ( Sand mold casting)
(a) —0% MM; (b) —0.3% MM; () —0.5% MM
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Fig. 5 SEM morphology of blocky and needle
phases in AF11. 6% Si alloy modified by 0. 04% Sr
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Fig. 6 SEM morphology of blocky phases in
AF11.6%Sr0.5% MM alloy
modified by 0. 04% Sr
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Effect of mischmetal on microstructures of

near- eutectic AFSi alloy modified with Sr

LIAO Heng cheng, SUN Yu, SUN Guo-xiong, TANG Chong-xi
( Department of Mechanical Engineering, Southeast University, Nanjing 210018, P. R. China)

[ Abstract] The effects of AFMM master alloy on the microstructures of neareutectic AF11. 6% Si( mass fraction) alloys modified

with Sr were investigated. Sr plays a crucial role in determining the DAS(second dendritic arm spacing) and the value of DAS de-

creases linearly with increasing Sr content in the melt. With the increase of MM addition, the amount of primary a increases, which

inclines to become equiaxed, and DAS value and the size of eutectic silicon also increase. The addition of MM reduces the effectiveness

of Sr modification to some extent.
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