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Abstract ; To eliminate the casting defects in aluminum alloy piston during casting process, effects of the shape and
size of the insulation riser as well as gating systems on the defect formation at the top and the skirt of the piston
were investigated by the AnyCasting software. The results indicate that the shrinkage cavities are reduced through
size optimization of runner and riser, thus enhancing qualified rates.
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Fig.1 The model of piston
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Fig.2 Gating system of pistion
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Fig.3 Initial gating system for aluminum piston castings
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Fig.4  Grid meshing of casting
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Tab.1 Chemical composition of AC8A alloy %

wp

Cu Si Mg Fe Ni Al

0.5~1.5 11.0~13.0 0.8~0.13 0.00~0.70 0.8~0.15 R

F2 ACSASRASHMEIERE
Tab.2 Physical properties of AC8A aluminum alloy

R/ LL I Zs/ Wk R %/ T/
(kgem ) (Jekg 'K (X100 +K ) (Wem !+K™1)
2700 963 20.5 117

x3 REMHHYESH

Tab.3 Physical parameters of thermal insulation materials

S g W/ L/ A/
PRI ALY (kg * m*) (Jekg '« K1) (Wem ' «K™1)
RN 673 1500 1500 0.15
Mastic85C 800 1 000 0.15
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Fig.5 Temperature field of initial molten alloy during the filling process at different moments
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Fig.6 Solidification process of initial piston casting
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Fig.7 Defect prediction of different sections in initial casting
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Fig.8 Temperature field of molten alloy during the filling process at different moments in the optimization scheme 1
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Fig.9 Section defects of the castings in the optimization scheme 1
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Fig.10 Temperature field of molten alloy during the filling process at different moments in the optimization scheme 2
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Fig.12 Temperature field of molten alloy during the filling process at different moments in the optimization scheme 3
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