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SPECIAL STEEL
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Numerical Simulation of Solidification Process of
40CrNiMo Steel 35 t Polygonal Ingot

Li Weiping', Qian Guogang', Ji Kejin®, Ning Jiajun' and Ao Guangwu®
(1 Machinery Manufacture Test Division, 2 Branch of Zhongxin Special Steel Research Institute, 3 Sell General Co,
Hubei Xinyegang Co Ltd, Huangshi 435001; 4 School of Application Technology,
Liaoning University of Science and Technology, Anshan 114051)

Abstract A mathematic model for solidification process of 35 t polygonal ingot of 40CiNiMo steel (/% : 0.37 ~
0.44C, 0.17 ~0.348i, 0.50 ~0. 80Mn, <0.035P, =<0.0358, 0.60 ~0.90Cr, 1.25 ~ 1. 65Ni, 0.15 ~0.25Mo) has
been established by using three-dimensional software Procast to simulate the ingot temperature field and steel shrinkage rate
during pouring (for 1313 s) and mold-filling solidification (for 73 942 s) process. Results show that the simulation-calcu-
lated complete solidification time of ingot- 20. 5 h is basically the same as measured solidification time of ingot in situ- 22
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h; the shrink rate of steel is <2. 5% , the cast ingot has no secondary pipe and only has light porosity.
Material Index 40CiNiMo Steel, 35 t Polygonal Ingot, Solidification Process, Numerical Simulation
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Fig.2 Simulation cloud diagram of mold-filling process of ingot
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Fig.3 Distribution of heat of ingot during solidification
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Fig.4 Distribution of temperature at corner of ingot
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Fig.5 Forecast of porosity lecation and rang of ingot
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