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Fig. 1 3D model of the diesel engine piston casting
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Fig. 2 Thermophysical parameters of the QT700 based on ProCAST
calculation
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Fig. 4 Flow field during mold filling
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Fig. 5 Temperature field at the end of the solidification
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Fig. 6 Position prediction of the shrinkage and dispersed shrinkage
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Fig. 7 Influence of pouring temperature on the shrinkage of the
castings
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Fig. 8 Influence of filling time on the shrinkage of the castings
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Fig. 9 Influence of mold temperature on the shrinkage of the castings
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Table 2 Experimental factors and level design

KF BRHEIREEC FERYEFTR)/s FERIIL L/ °C
1 1390 12 20
2 1410 14 25
3 1430 16 30

®3 EXRER

Table 3 Orthogonal experiment table
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Simulation and Optimization of Casting Process for Diesel Engine Piston
Based on ProCAST
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(1. College of Mechanical Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003, Jiangsu, China; 2.
Shanxi Diesel Engine Heavy Industry Company Limited, Xi'an 713100, Shaanxi, China)

Abstract:

In order to solve the problems of shrinkage and dispersed shrinkage defects in the casting process of a marine
diesel engine piston, based on the three-dimensional modeling software and casting simulation software,
taking QT700 piston casting as the research object, the three-dimensional model diagram was drawn by UG,
the casting process of the piston casting was simulated by ProCAST software, and the possible areas of the
shrinkage and dispersed shrinkage defects were predicted. According to the structural characteristics of the
piston castings, two kinds of bottom injection gating systems, axial introduction and radial introduction,
were designed. The research results showed that the radial introduction bottom injection gating system had
more advantages in reducing shrinkage and dispersed shrinkage defects than the axial introduction bottom
injection gating system. The effects of pouring temperature, mold filling time and mold temperature on the
shrinkage of castings were further studied, and the best combination of process parameters was obtained by
orthogonal experiment. Finally, feeding riser was added at the position where casting defects occur, effectively
eliminating defects in the casting process.
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(%%. %5, pjy@foundryworld.com )



