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ABSTRACT Additions of Sr, B and combination of Sr and B in Al-15.5%Si (mass fraction) alloy
have obvious effects on the size of eutectic cells in the alloy. The size of eutectic cells decreases with
increasing Sr content, and the cooling rate during solidification also has a considerable influence on
it in the Sr—modified alloys. With increase in B amount in Sr—modified Al-15.5%Si alloy, the size of
eutectic cells decreases sharply at first and tardily later. The addition of B in unmodified Al-15.5%Si
alloy could result in a transition of the flake—like eutectic silicon from course to fine and the spacing
between the silicon flakes also apparently decreased. The addition of Sr led to a depression of the
eutectic temperature in Al-Si alloy, and hence, the nucleating driving force of the eutectic cells was
increased, which resulted in the refinement of\the eutectic cells. It was thought that the addition of
B caused a considerable increase in the amount of the heterogeneously nucleated substrates of the
eutectic cells in the melt.
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Table 1 Contents of Sr and B in Al-15%Si alloy

(mass fraction, %)

Heat No. Sit Srl) B2
1 15.59 0.012 0
2 15.42 0.021 0
3 15.39 0.042 0
4 15.45 0.065 0
5 15.52 0.040 0.02
6 15.49 0.043 0.03
7 15.53 0.042 0.04
8 15.50 0.041 0.06

1) Measured by spectrometer ARL-3460; 2) Added
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Fig.1 Morphologies of the eutectic cells in Al-15.5%Si al-
loys with Sr contents of 0.012% (a), 0.021% (b),
0.042% (c) and 0.065% (d) (metal mold casting)
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Fig.2 Effect of Sr content on the size of eutectic cells in
A)-15.5%Si alloy (metal mold casting)
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Fig.3 Cooling curves of Al-10%Si alloy under modified and

unmodified conditions[14]
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Fig.4 Eutectic cells in Al-15.5%8i alloy modified with Sr
and cast by sand mold
(a) metallograph of the eutectic cells in the alloy
with 0.012%Sr
(b) size of eutectic cells vs Sr content in the alloy
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Fig.5 Eutectic cells in Al-15.5%85i-0.042%Sr alloy with B
additions of 0.02% f{a), 0.03% (b), 0.04% {(c) and
0.06% (d) (metal mold casting)
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Fig.6 Effect of addition of B on the size of eutectic cells in
Al-15.5%S5i-0.042%Sr alloy cast by metal mold

\“{? e S

‘ﬁ“ ? y 150 .
NI pm 3

{1 Rt ) M e

B 7 RER A-15.5%S1 &4+ B AR E& R B (B

Fig.7 Eutectic silicon morphologies in unmodified Al-
15.5%8i alloy without (a) and with 0.030%B (b) cast
by sand mold
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