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Numerical Simulation on Optimization of Shrinkage Cavity
Defect of Steel SCM822H 3 t Ingot

Yang Wanliang'*?, Li Jingshe" ?, Yang Hongbo"?, Song Fangfang''? and Huang Ting'**
(1 School of Metallurgical and Ecological Engineering; 2 State Key Lab of Advanced Metallurgy,
University of Science and Technology, Beijing 100083 )

Abstract Based on the measured value of ingot surface temperature in ingot stripping at situ, with using ProCAST
software the calculation model for filling and solidifying process of 3 t ingot ( body height 1 675 mm, hot top inclined angle
65.3°, height of liquid surface in hot top 290 mm) of steel SCM822H (/% : 0. 20C, 0. 80Mn, 0. 25Si, 0. 013P, 0. 006S,
1. 14Cr, 0.39Mo, 0.01V, 0.036Al, 0.0002B) has been established. With calculation by the model the relation between
hot top inclined angle, ingot body height-width ratio and body cut-off volume ratio caused by shrinkage cavity is gotten to
get the optimized ingot parameters i. e. body height-width ratio 1 846,630 and hot top inclined angle 90°. According to op-
timized ingot mould parameters the simulation results show that with using the new ingot mould the ingot body cut-off volume
ratio decreases from original 13.5% to 0, it is available to ensure all the shrinkage cavity is in the hot top.
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Table 1 Geometry parameters of steel SCM822H ingot
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Fig.1 Geometry model (a), meshing division (b) of steel
SCM822H ingot; and measuring temperature location of ingot
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Table 2 Chemical composition of steel SCM822H /%
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Fig.2 Comparison between simulated results and measured re-
sults of ingot temperature
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Fig.3  Distribution of liquid volume shrinkage ratio on ingot

longitudinal section at end of solidification; (a) original proto-

type ingot (hl- depth of primary shrinkage; h2- depth of sec-

ondary shrinkage) ; (b) optimum ingot
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Fig.4 Effect of hot top inclined angle (a) and body height-width ratio (b) on depth of shrinkage cavity and body cut-off volume ratio
caused by shrinkage cavity ;1 - depth of primary shrinkage; h2- depth of secondary shrinkage; k1- body cut-off volume ratio of primary shrinkage ; &2-

body cut-off volume ratio of secondary shrinkage
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