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Refinement of Cast Structure in Hypereutectic
Aluminum-Silicon Alloy

Yoshio KATOH, Yasuo SHIMIZU and Naomi NISHIKI

For the hypereutectic Al-Si (20 wt. %) alloy, an experimental investigation was
made of effects of the addition of phosphorus (P), sodium (Na), or both into the
alloy material upon the cast structure and mechanical properties of the resulting
alloy. An addition of P in 0.2 wt. % vyields primary Si caystals of as small as ~20
pm in mean size, whereas any further addition up to 5 wt. % has no increasing
effect due to enhanced loss of the P added. Addition of Na, though decreasing in
the quantity held with increasing holding time of the melt, has such an effect
that the primary and eutectic Si crystals are allowed to assume the round and fine
dentritic forms, respectively, In combined addition of P and Na, the Na inactivates
(or “VERGIFTEN") the P ; however, if Na is to be added supplementally or Na and
P are to be supplemented simultaneously, the combined addition allows the resulting
alloy to assume a structure composed of fine eutectic and primary Si crystals, being
more effective than the single addition of either P or Na, In every case of addition,
the refinement of cast structure is accompanied with increasing the tensile strength

and enhancing the elongation to some degree.
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Table 1 Experimental treatments to refine the cast structure
of Al-20wt. % Si alloy

) Addition elements Addition Holding time Casting
Treatment and amount (wt, %) temp. (°C) (min,) temp., (°C)
P addition 0.05~5.0P 750~900 1~120 750~~900
Na addition 0.4, 1.0 Na 800 5~90 800
Simultaneous addn, 0.2~2,0P
_ ofP&Na 0.4, 1.0Na 800 5~60 800
©  Pre-addn, of P, for 30
§ g min. beld, 2P 800 590 800
supplementary addn, ~
"3203 = of Na - 0,2~1.0 Na
‘ZfA Pre-addn, of P, for 30
g min, held, 0.2 P
8 800 5~60 800
N supplementary addn, - 0,2~2,0 P
of both of P and Na & 0.4 Na
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Fig. 1 Scanmng electron mlcrorflaphs of
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Fig. 3 Scanning electron microgrphs of Al-20wt. % Si alloy
modified by addn. of 0.4wt. % Na at 800°C
Holding time ; a:10min, b : 45min, ¢ :60min,
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Fig. 6 Scanning electron micrographs of Al-20wt. % Si alloy treated
with simultaneous addn. of 0.4wt. % Na and 0.5wt.% P spple-
mentally after pre-addn. of 0.2wt. % P.
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