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Fig. 3 Flow chart of air entrapment model
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Prediction of Air Entrapment Defect in Casings Based on Gas Phase
Tracking and Bubble Breaking Criterion

CHEN Yun-xiang', CHEN Zhuo®, LIAO Dun-ming®

(1. Zhejiang Institute of Mechanical & Electrical Engineering, Hangzhou 310053, Zhejiang, China; 2. State Key Laboratory
of Materials Processing and Die &Mould Technology, School of Materials Science and Engineering, Huazhong University of
Science and Technology, Wuhan 430074, Hubei, China)

Abstract:

Macroscopical air entrapment defect seriously affects the quality of castings and easily leads to stress
concentration and other problems. Micro bubbles disperse in the casting and the influence of micro bubbles
on casting quality can be ignored. The current research on the prediction of air entrapment defect often cannot
meet the needs of actual production, therefore, on the basis of one phase flow model, by tracking the dynamic
changes and resultant force of macro bubbles in each calculation time step, the air entrapment prediction
model was established to determine whether macro bubbles will break into micro bubbles. The unbroken
macro bubbles were labeled as air entrapment defects in the numerical simulation results. The correctness of
the prediction model was proved by comparing the actual air entrapment position of the steering wheel with
the predicted position using the air entrapment model.
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numerical simulation; casting; air entrapment defect; gas phase tracking; bubble breaking

(i, ) &H, ldm@foundryworld.com )



