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Numerical Simulation of Macroscopical Phase Structure During
Steel Castings Solidification Process
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Abstract. Based on the database of solidification properties of cast steel and the temperature field data of the steel casting,
a computational model for rapid prediction of the macroscopical phase structure in solidification process was proposed.
Based on the principle of calculus, the phase content increments corresponding to many smaller temperature intervals were
summed to obtain the phase content values at different times during the solidification process. The phase structure of
three-way valve cast steel during solidification was calculated, and the content and distribution of different phases such as
austenite, ferrite and martensite were obtained. The results show that it agrees well with the theoretical analysis, which
proves the reliability of the macroscopical phase prediction model.
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Fig.3 The three-dimensional model of three-way valve body
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Fig.6 The austenite distribution at different times
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Fig.7 The phase distribution at the end of solidification
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