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Fig. 1 Casting process diagram and FEM mesh of roll
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Fig. 2 Temperature field and liquid phase distribution at different times during solidification process of the roll casting
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Fig. 3 Equivalent stress and strain diagram of roll casting at 15 146 s
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Fig. 6 Sub-model and calculation mesh of roll casting
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Fig. 7 The flow chart of the simulation process for hot crack ropagation
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Fig. 8 Equivalent stress diagram under different crack propagation sub-steps
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Numerical Simulation of Hot Crack Initiation and Propagation in Roll
Casting Process

TENG Zi-hao', LIAO Dun-ming', WU Di', TANG Yu-long', CHEN Tao®
(1. State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and
Technology, Wuhan 430074, Hubei, China; 2. Wuhan Chenxiyunfeng Technology Co., Ltd., Wuhan 430074, Hubei, China)

Abstract:

To observe the whole process of crack initiation and propagation in castings, the present research took the
roll castings as a test object. On the base of the thermal stress field of the solidification process, the thermal
cracking criterion that considered the equivalent strain and stress state of the castingsin high temperature
stage,was adopted to determine the location of crack initiation. After the initial prefabricated crack was
inserted into the crack initiation position determined by the hot crack criterion, the submodeling technique
and the extended finite element method were used to simulate the propagation process of the hot crack. The
feasibility of this method was verified by comparison with the actual observed hot crack morphology.
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