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Numerical Simulation for Vacuum Casting and Solidification Process
of 39 t Ingot of Steel 42CrMo4 and Production Practice

Li Shengli, Guan Rui, Ai Xingang, Xu Changjun and Hu Lin
(School of Materials and Metallurgy, Liaoning University of Science and Technology, Anshan 114051)

Abstract The computer simulation for vacuum casting and solidification process of 39 t ingot of steel 42CrMo4 (/% :
0.38 ~0.45C, 0.90 ~ 1. 20Cr, 0. 025Mo) has been carried out by using Anycasting software to get that with cast liquid
temperature 1527 °C and superheat extent 40 °C the casting time for 39 t ingot is 18. 78 min including ingot body for 10
min and casting head for 8. 78 min and the predicted shrinkage cavity location only occurs at center of casting head. The re-
sults of production practice in situ show that the forged die block is qualified by grade I ultrasonic detection, and the yield
of products increases to 71.35% from 65% before process improvement.
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Fig.3  Temperature field of surface of 39 t ingot, natural air cooling time and solidification
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Fig.4 Temperature field at center section of 39t ingot, natural air cooling time: (a)0.54
h;(b)1.90 h;(¢)4.04 h;(d)9.34 h
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Fig.5 Contraction status of 39 t ingot at hot top:
and (b) morphology of hot top
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