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An Optimization Method of Metal Core Bar for Sand Casting Based on
Topology Optimization
Wang Sheng, Yin Yajun, Zhou Jianxin, Shen Xu, Ji Xiaoyuan
(State Key Laboratory of Materials Processing and Die & Mould Technology,
Huazhong University of Science and Technology)
Abstract: Metal core bar can enhance the air permeability and improve the core strength. However, the traditional
design method of metal core bar is very simple and mainly relies on artificial experience which makes the metal
core bar material distribution unreasonable. Therefore, a topology optimization method for metal core bar struc-
ture was proposed in the sand casting. SIMP (Solid Isotropic Material with Penalizatio) topology optimization
model was used to optimize the structure of metal core bar. Meanwhile, the optimized metal core bar was applied
to the bending strength experiment of sand core. The experimental results reveal that difference between the ben-

ding strength before and after optimization can be neglected. Compared with the normal shape of the metal core

bar, the weight of the optimized core bar is reduced by more than 59.9% ., exhibiting a satisfied effects.
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Fig.1 Flow chart of topology optimization
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Fig.3 The metal core bar before and after optimization
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Fig.5 Metal core bars before and after topology optimization
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