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Abstract

In metal mold casting, various casting surface defects occur depending on the casting conditions. As a

countermeasure, a coating is applied to the mold. However, coating is often done with experience and intuition.
In this study, the effects of casting conditions and mold coating were investigated on the fluidity of AC4C
aluminum alloy. As a result, it was found that the higher the casting temperature and the mold temperature, the
longer the flow length. And that by applying the mold coating, the flow length becomes significantly longer
and the casting surface defects were reduced. Also, the heat transfer coefficients between the molten metal and
the metal mold were measured, the heat transfer coefficients ware reduced to about 1/5 by applying the coating
mold. In addition, CAE analysis using the obtained heat transfer coefficient confirmed that the measured flow

length and the analyzed flow length were almost the same.
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Fig.1 Schematic drawing of experimental apparatus
Table 2.1  Chemical composition of AC4C aluminum alloy(mass%)
Cu Si Mg Fe Zn Ni Cr Ti Pb Sn Al
0.12 7.08 0.38 0.29 0.08 0.03 0.02 0.16 0.00 0.00 Bal.
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Fig.2.2 Experimental apparatus for heat transfer coefficient
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Fig.2.3 Temperature profile in molten metal and chill block.
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Fig. 2.4 Mesh model of fluidity test experimental apparatus

Table 2.1 Initial conditions

Materials Temperature(°C)
Mold SKD61 25, 150°C, 300°C
Tundish Insulation tile] 25, 150°C, 300°C
Molten metal AC4C 660°C, 710°C
Air Air 25°C

Table 2.2 Boundary conditions
Material 1| Material 2 kW/(m?-K)"!
Castings [Metal mold|Non coating :9.5, Coating:1.4

Castings | Insulation 0.1
InsulationMetal mold 0.1
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Fig. 3.1 Appearance of lower mold side of test pieces obtained by fluidity test
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Fig.3.5 Longitudinal microstructures of castings
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