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Deformation Analysis Accuracy for Steel Casting
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To predict the amounts of deformation of steel casting during cooling in a sand mold,
several technical papers concerning casting deformation were reviewed. Paper review
revealed that the amounts of deformation and residual stress generated during cooling are
strongly related to the thermal stress caused by temperature differences between various
casting positions. Furthermore, deformation and residual stress obtained by both thermal-
deformation analysis and experimental measurements of test pieces were compared. The
accurate estimation of the cooling curve within a difference of 50 K in each part of the
casting, by means of metal-flow and solidification analysis using heat transfer coefficient
between mold and casting with temperature and place dependence, resulted in the accurate

prediction of test piece’s deformation amounts, within the difference of 5 %.
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Fig. 10 Comparison of cooling curves between CAE analyzed and
measured (20 mm test piece: CAE results with temperature and
place dependent heat transfer coefficients)
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Fig. 11 Comparison of cooling curves between CAE analyzed and
measured (5 mm test piece: CAE results with temperature and
place dependent heat transfer coefficients)
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