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Research on Reduction of Casting Residual Stress for Aluminum

Alloy Cylinder by Coated Sand Casting
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Abstract; In order to study the influence of coated sand thickness on casting residual stress and solidifi-
cation cooling process, the casting residual stress of ZIL205A aluminum alloy cylinder with different sand
thickness was measured by drilling method,and the solidification curves were collected. The paper has car-
ried out finite element simulation of coated sand casting processes for ZI.205A aluminum alloy specimen by
adopting Von Mises mold and Mohr-Coulomb mold. The results show that the residual stress of castings
can be reduced by about 62% ,when the sand thickness reaches 7 mm. The residual stress changes a little
with the sustained increasing of sand thickness.To provide a reliable process reference, the relationship be-
tween sand thickness and solidification cooling rate,grain size and eutectic temperature was established by
analyzing and comparing the temperature curve measured in coated sand casting process. The simulation re-
sults show that the calculated results of the two models are basically consistent with the experimental
trend.But we also need to take into account the applicability of the two models under different sand thick-
ness.
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Tab.1 Scheme of coated sand casting
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Fig.1 The size of casting
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Tab.2 Thermal conductivity and thermal expansion
coefficient of ZL.205A aluminum alloy
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25 174.18 —

200 188.11 24.77X10°6
300 189.20 25.81 X106
400 188.50 26.20X10°6
500 186.10 —
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Tab.3 Temperature function of young's modulus
and yield stress of Z1.205

AR AT RIRGRIE || EEE O EMEELE EIRGREE
/C E/GPa os/MPa /C E/GPa os/MPa
25 75.62 181.60 400 57.75 50.56
200 67.30 158.59 500 14.34 9.31
300 62.76 86.23 600 0.40 5.00
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Fig.2 Fracture criterion of Mohr-Coulomb
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Fig.3 Comparison of the residual stress with

different thickness of coated sand
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between simulation and experiment
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