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Numerical analysis of ductile iron bearing seat casting
process based on orthogonal tests
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(1. School of Mechanical and Electric Engineering, Sanming University, Sanming 365004, China;
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Abstract: In order to design and optimize the casting process parameters of ductile iron bear-
ing seat, the effects of pouring temperature, mold temperature and pouring speed on casting
process defects should be investigated. Based on fluid continuity equation, N-S equation and
energy conservation equation, the numerical calculation model of ductile iron bearing seat
was established, and the top pouring system and bottom pouring system were compared and
analyzed. Firstly, the riser was optimized and the chills and exhaust systems were set up.
Then 17 sets of orthogonal simulation tests were designed to explore the effects of pouring
temperature, mold temperature and pouring speed on the defect volume fraction. The results
of range analysis and variance analysis show that pouring temperature has the most signifi-
cant effect on the defect volume fraction, followed by mold temperature, and both of them
are positively correlated with the defect volume fraction. At the optimal pouring tempera-

ture, the pouring speed can be reduced to the lowest level within the selected range. At this
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point, the filling and solidification process are stable and the casting performance is the best.
The research results can provide theoretical guidance for optimizing the casting process pa-
rameters of ductile iron bearing seat.

Key words: casting process; bearing seat; numerical simulation; orthogonal test
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