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Thermal conductivity measurement of a Casting Sand Mold

TERAYAMA Akira, NAGAOKA Takashi, FUIIMOTO Naoya and OZU Shunsuke

Methods of measuring the thermal conductivity of a sand mold were investigated. Thermal conductivities of an
inorganic mold were measured at various temperatures ranging from 20°C to 740°C using two methods: the
transient hot wire method (HWM) and a parameter optimization technique (POT). In the POT, molten pure
aluminum was poured into the sand mold, and temperature changes inside the molten metal and the sand mold
were measured. The thermal conductivities at various temperatures of the sand mold were optimized to match the
results of the temperature analysis with the measured temperature changes. Between 100 and 600°C, the thermal
conductivity ranged from 0.1 to 0.3. However, its values below 100°C and above 600°C were higher than those
values. Temperature analysis using the measured thermal conductivity showed that the error between the
measured and calculated temperatures could be smaller than when the thermal conductivity was assumed to be a

constant value.
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— Initial temperature of casting(°C) 800

- Initial temperature of sand mold(°C) 11

tr Calculation end time(s) 3500
Ce Specific heat of casting(J/kgK) 1176
Cm Specific heat of sand mold(J/kgK) 900

L Latent heat of casting() 387x103
Pe Density of sand mold(kg/m3) 1180

A Thermal conductivity of casting(W/mK) 220
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