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Study on Numerical Simulation of Misrun Defect During
Casting Filling Process

CAO Liu, LIAO Dun-ming, HU Bai-le, ZHANG Ying, CHEN Tao
(State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and
Technology, Wuhan 430074, Hubei, China)

Abstract Misrun is a common defect in casting production. The current experiment measures can only be used
for analyzing the final distribution of misrun defect, the formation process of which is difficult to be observed
directly. The key to accurately predict the defect is the way to handle with the conversion of flow behavior during
the solidification process. On the basis of the existing methods for treating the conversion of flow behavior, a
calculation model for misrun defect based on solid-fraction is developed, i.e. the critical solid-fraction method
being adopted for the mushy region with high solid-fraction, the variable viscosity method for the mushy region
with low solid-fraction, and the porous media drag-based model for the mushy region with middle solid-fraction.
A set of low pressure die casting crafts with different wall thicknesses were simulated, and the casting filling
height of simulation results coincides with the experiment results, which certifies the correctness of the adopted

model.
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Fig. 1 Flowchart of calculation
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Fig. 2 Low pressure casting processes of copper alloy

with multi-wall thicknesses
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Table 1 Parameters required for calculation

/ kg-m? 7 000
/ kg m? 1
/ Pa-s 3.22e-3
/ Pa-s le-5
/ N-m 1.2
/ m-s? {0 0 -9.8}
Os Obar 5s 0.5bar
10s 0.5 bar
/Pa 0
/C 921.4
/C 890
/J-g! 153
/ J-g'-K! 0.48
/ Wem'-K" 120
/C 1015
- / Wem?-K"' 500
- / W-m?-K" 2 000
- / W-m?-K"' 1000
Fiomn 0.15
F, 0.67
DS’ 10
2.2
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Fig. 3 Copper alloy low pressure casting experiment
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Fig. 4 Simulated results of different casting processes for alloy castings with multi-wall thicknesses
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Fig. 5 Final shapes of castings with different wall thicknesses in experiment
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Fig. 6 Filling height comparison between alloy castings with different wall
thicknesses in simulation and in experiment :
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