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The Effect of the Metallic Mold Cooling System on the Solidification Structures
and the Mechanical Properties for A1-10%Si Alloy Castings

Dong-Youn Lee*, Byung-Wook Cheon** and Chang-Ock Choi**

Abstract

This study has been focused on the influence of the metallic mold cooling effects on the solidification
structures and the mechanical properties for Al-10%8Si alloy castings by the variation of pouring tem-
peratures, metallic mold temperatures and Cooling part of metallic mold. The dendrite arm spacing of
Al-10%Si alloy was decreased with increasing cooling rate. In case of bottom cooling of metallic mold,
DAS was appeared to be 20-22um and in the middle cooling, it was increased to 36-40um. The DAS de-
creased proportionally with(cooling rate) % at pouring temperatures 680°C and (cooling rate) '/? at
pouring temperature 760°C, but it was proportionally increased to(local solidification time)'? ' at
pouring temperature 680°C and 760°C. The maximum tensile strength of Al-10%Si alloy casting was

obtained in case of bottom cooling of mold at pouring temperature 680°C and metallic mold tempera-
ture 320°C.
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Fig. 1. Cylindrical metallic mold and thermocouple
demension.(mm)

Table 1. Chemical composition of Al-10%$S1 alloy ingot.
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Fig. 2. Variation of secondary dendrite arm spacing
for cooling part and mold temperatures of
Al-10%Si alloy ingots.

(a) no cooling (b) upper cooling (¢) middle cooling

(d) lower cooling (e) bottom cooling

(wt. %)
Composion Si Mg | Fe - Cu Ti Sn Al
wt. % 9.89 0.01 0.3 0.001 0.003 0.002 bal.
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Photo 1. Microstructure of Al-10%Si ingots in various mold temp. and cooling part at pouring temp. 680°C
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