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ABSTRACT: In order to study the sand mold gravity casting process for aluminum alloy piston of diesel engine, the
casting process for ZL109 aluminum alloy piston was simulated by the MAGMASOFT casting simulation software, the
velocity field and temperature field of the filling and solidification process were analyzed, and the casing defects such as
shrinkage cavity and shrinkage were predicted. The gating system and casting process parameters was optimized on this
basis. The results showed that the metal fluid velocity of casting runner was the highest in the filling process, the fluid
surface rose steadily along the outer wall of the casting, the filling process was smooth and orderly, the temperature
distribution of casting was decreasing from bottom to top. In the solidification process, the casting was sequentially
solidified from bottom to top, but the solidification velocity of riser was too fast, leading to shrinkage defects on the top
and right upper part of the casting. By adding a riser and reducing the casting speed, sequential solidification of the
casting was realized and the riser feeding effect was obvious, with the defect positions in the initial casting transferred to
the top and side riser area. Prediction of casting defects using casting simulation software to assist optimization and
improvement of the casting process could effectively prevent the occurrence of casting defects, improve the process
yield, and reduce the production cost.
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Fig.1 The piston casting gating system
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Fig.2 The casting mesh dissection
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Fig.3 The casting filling velocity field
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Fig.4 The casting filling temperature field
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Fig.5 The casting solidification temperature field
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Fig.6 Prediction of casting shrinkage defects
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Fig.7 The improved process
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Fig.8 The casting filling velocity field after process improvement
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