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Abstract

In this study, the influence of impurity element Ca, P on solidification behavior and morphology of eutectic silicon was
examined by observation of microstructure and by DSC analysis. In the case of 1.3 ppm P, eutectic Si was fine and
fibrous when the added amount of Ca was 500 ppm, However, the modification of eutectic Si was depressed by formation
of polygonal Ca-Si compounds when the addition amount of Ca was greater than 1000 ppm. The addition of Ca 500 ppm
depressed the primary and eutectic temperature. The primary and eutectic temperature were depressed with Ca 500 ppm
but rather ascended when the addition amount of Ca was more than 1000 ppm. When the content of P was 17.5 ppm,
eutectic Si had modified morphology with Ca addition. DAS was increased, the primary temperature was ascended and
eutectic temperature was depressed with Ca added. Eutectic Si appeared as coarse flake phase and DAS was decreased
with the increase of P content. The existence of P in the melt depressed the primary temperature and ascended eutectic
temperature. (Received January 9, 1998)
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Table 1. Composition of Al-7wt%Si-0.3wt%Mg alloys (wt%)

Alloying

Si | Mg | Fe Na Sh P Al
elements

P-Low {7.11] 0.33 ] 0.10 | 0.0000 { 0.0001 | 0.00013 | bal.
P-High }6.99 | 0.32 | 0.10 | 0.0001 | 0.0015 | 0.00175 | bal.
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Fig. 1. Variation of microstructure with the amount of Ca addition in Al-Twt%Si-0.3wt%Mg alloy (P 1.3 ppm).
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Fig. 2. X-ray micrographs of Ca-Si compound in Al-7wt%
Si-0.3wt%Mg alloy.
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Fig. 3. EPMA image and line analysis for Ca-Si compound
in Al-7wt%Si-0.3wt%Mg alloy.

3. el 3 uF

3.1 Ca &7Ioll 2|8t ojM|=2| 2| Hi5}
Fig. 12 P9¢] gtgfo] 1.3 ppm&l E3hFol Ca A7}
3}2] ok 73-$9-9} Ca®] 52 100~2000 ppmO.E ¥i3}
XA AHrlsled S wWe] viAFzA-S B3 Asjolr}
Cao] 100 ppm H7}=E$1S wol= & Wil gldle
1} 500 ppm M7= 91-& AS-olle 3R Sio] vlAlsHA
Mgzt HA4E vehdigich 1000 ppm o|A; A 7he
& A%lE o 30um =7]9) cprtye) 352t 3

" = m
e.) A0

i

(¢) Ca 2000 ppm

Fig. 4. Variation of eutectic morphology with the amount of
Ca addition in Al-7wt%Si-0.3wt%Mg alloy (P 1.3

ppm).
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Fig. 5. Vanation of microstructure with the amount of Ca addition in Al-7wt%Si-0.3wt%Mg alloy (P 17.5 ppm).
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Fig. 6. Variation of eutectic morphology with the amount of
Ca addition in Al-7wt%Si-0.3wt%Mg alloy (P 17.5

ppm).
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Fig. 7. Variation of DAS with the amount of Ca addition in
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. 8. Result of DSC analysis for various amount of Ca
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Fig. 10. Variation of microstructure with P content in Al-7wt%Si-0.3wt%Mg alloy.
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