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Numerical Simulation and Optimization Design of Water-cooled Insert Waterway of
Water Pump Die Casting
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(1. School of Mechatromechanical and Vehicle Engineering, Chongqing Jiaotong University, Chongqing 400074 ;
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Abstract: Due to the fact that there exist two ingates at the top of the deep cavity of the water pump die casting insert,
the high velocity inflow of hot molten metal can cause damage to the casting, thus shortening service life. In order to
avoid the problems, different cooling water solutions (traditional cooling channel and conformal cooling channel) were
added inside the insert to reduce temperature at the top of deep cavity of the insert and the possibility of shrinkage
porosities and cavities. ProCAST software was utilized to simulate the filling and solidification process of castings, and
the resulting parameters (average surface temperature, time to solidus, volume and average occurrence probability of
shrinkage porosities and cavities) were compared. The results reveal that the conformal cooling channel can accelerate
the solidification speed of casting, and the characteristics of fitting the casting shape lead to the lower temperature and
uniform temperature distribution, while occurrence of porosities and cavities is reduced compared with the traditional
cooling straight channel, improving the quality of the casting.
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Fig.1 Relationship between characteristics of H13 steel and temperature
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Fig.3 Wall thicknesses on three sides of the water pump die casting
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Fig.4 Scheme for adding conventional cooling channels
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Fig.5 Variation of distance between waterway and cavity with

thermal deformation of mold
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Tab.2 L,(3") orthogonal test table

I KEE KESME KREE/ LRAREY pegilinga|
% #&/mm  WEE/mm  (Lemin D) (Wem KD 2%{H/s
1 3.5 11 1.5 3 500 2.67
2 4.0 12 2.0 4 000 1.58
3 4.5 13 2.5 4 500 1.17
4 3.5 12 2.5 3 500 0.76
5 4.0 13 1.5 4 000 2.34
6 4.5 11 2.0 4 500 1.89
7 3.5 13 2.0 4 500 1.73
8 4.0 11 2.5 3 500 1.24
9 4.5 12 1.5 4 000 2.05
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Fig.6 Scheme for adding conformal cooling channels
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Fig.8 Relationship between piston velocity and time
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Fig.9  Air entrainment prediction during filling process
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Fig.10 Temperature field of casting at 30% solidification process and temperature trend during solidification process
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