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Abstract The effects of addition elements on the refinement of primary Si particles in Al-18wt%Si
alloy were studied. The size of primary Si particle was fined with increasing of content of P and the opti-
mum content of P was abut 40ppm. The optimum pouring temperature was 750°C for AICuP and 800C
for CuP. After 10minutes elasped from start, there was no changes in the size of primary Si particle. It
was observed that AIP in the primary Si particle existed as the nucreation site by WDS analysis.
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Conventional Casting
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Fig 1. Schematic diagram of the cast iron mold
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Photo 1. Microstructure of (a) AICuP and (b) CuP.

Table 1. Chemical composition of master alloy and refiner. (unit: wt%)
— Alloys Si Cu Fe Mn P T | 7z | A
Master alloy 18.07 0.042 0.136 0.014 — 0.08 0.129 Rem
CuP Rem. 8 o o

AlCuP 20 14 ) ~ Rem
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Photo 2. Microstructures of the Al-18wt%Si alloy with P content at 800°C( Cooling rate : 8°C/s).
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Photo 3. Microstructures of the Al-18wt% Si alloys with melt treatment temperature.
(Cooling rate : 2.15°C/s [ a, c, e], Cooling rate : 8C/s[b, d, f}
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Photo 4. Microstructures of the CuP treated Al-18wt%Si alloys with melt treatment temperature.
(Cooling rate : 2.15C/s [ a, ¢, e], Cooling rate : 8C/s[b, d, f].
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(e} 140 min.

Pheto 5. Microstructures of the AICuP treated AH8wt%Si alloys with holding time at 750°C( Cooling rate : 2.15°C/s).

AL Sie) Bdd A4 siteR L3 9
A dobR 7] $j3te] Abzie) ARR e Ale
WDSE ol83te] ¥Mstgdom 2 AAe 4
A 8% zroh. WDSEA A3 AREolde Al
Po o] £4) deigen o ae zxy
SiHell 4 A4 siteR 243 AIPYS
T ATk oled WYHe 2 Sio =4
3 % 24 Sig) FHel dehds 3o
EANZAE FAL 5 9t

48 B

2 ATl e 32 ALSITgE Y u A8
Al AICuP, CuP& Ab48}o] 2% Siy =} 7}
uiAE L FdstA EEY S gl A 2
22718 HESIY g3} A2L dgr

1) P9 gteko] 40ppmd w AICuPZ =) 4)
stA2lg A$ Hlexr) 750°C, CuPE vl
Azl A& 800Co) A 24 SiAA Y



418 gaAEes A A5H A45 (1995)

{a) 10 min.

(b) 30 min.

{c}) 60 min.
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Photo 6. Microstructures of the CuP treated Al-18wt%Si alloys with holding time at 750°C( Cooling rate : 2.15°C/s).
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Photo 7. Microstructure of AIP in primary Si (a) CuP
treatment (b) AICuP treatment.
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Photo 8. WDS line profile of AIP in primary Si( AlCuP
treatment at 750°C ).
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