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Experimental Determination of the Thermal Conductivity
Coefficients of Gradient Mold
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Abstract. Graphite powder and zirconium sand were added into resin sand, and thermal conductivity coefficients of sand
mold was measured by thermal conductivity meter. The influence of the content of zirconium sand and graphite powder on
the thermal conductivity of the mold was studied. Experimental verification was carried out and the thermal conductivity
calculated by Maxwell model was compared. The results show that the thermal conductivity of the sand mold reached the
maximum when graphite powder content is 8% and zirconium sand content is 30%, which is 90% higher than that of the
resin sand mold. The grain size of mixed sand mold is 4 microns finer than that of resin sand mold. The tensile strength of
the castings obtained by pouring the mixed sand mold is 3%-4% higher than that of the resin sand mold, and the
elongation decreased by 0.8%~0.9%.
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Tab.l The thermo-physical parameters of casting sand
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Tab.2 The chemical composition of ZL205A alloy
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Fig.I Mixed sand mold and casting sample
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Fig.2 The thermal conductivity change of sand mold
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Fig.3 Thermal conductivity of simulation and measured
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Fig.4 The microstructure of casting samples with different sand mould
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Fig.5 The tensile strength ofdifferent samples
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