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Numerical Simulation on Solidification Structure of Cast Bloom
of Spring Steel 60Si2Mn

Ren Wei, Zhang Jiongming, Wang Jinlong, Ye Fanxin and Gong Yalin
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 )

Abstract Solidification structure of 325 mm x 280 mm cast bloom of spring steel 60Si2Mn has been simulated with
CAFE module of ProCAST software to study the effect of liquid superheating extent and secondary cooling intensity on struc-
ture of solidification of cast bloom. Results showed that with increasing liquid superheating extent from 10 °C to 30 °C, the

density of grain in bloom decreased from 1. 055 x 10°

m~? to 1.520 x 10°

m™? and the columnar crysial obviously devel-

oped; as liquid superheating extent was 20 °C with intensive secondary cooling, the equiaxial crystal zone ratio increased by

5% and the grain density increased from 1. 009 x 10°

m o1 083 x10° m 2.

Material Index Spring Steel, Bloom, Solidification Structure, Liquid Superheating Extent, Intensity of Secondary

Cooling
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Fig.1 Schematics of de-centered octahedron CA growth algorithm (a) and relation between

CA nodes and FE mesh (b)
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Table 1 Thermophysical property parameters of spring
steel 60SiZMn

TiH B =] ¥l
C/% 0.6 MoMEREHE/(CT/%) -3.32
C HAE AR 0.34 WMHZIRE/C 1463
CHMMARE/ (T/%)  -78  EMKBE/TC 1 356
Si/% 1.6 Gibbs-Thompson Z5/(K +m) 1.9 x10 7
Si AL R 0.59 Cv/% 0.08
S AR (C/%)  -17.1 P/% 0.006
Mn/% 0.73 S/% 0.009
Mn A9 70Bc 2 B 0.75 Cw% 0. 006
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Fig.2 Schematics of change of simulated solidified phase ratio
in center of bloom, casting rate 0.5 m/min
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Fig.3 Schematics of simulaled solidification structure of 1/4 area at angle of bloom
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Fig.4 Schematics of simulated solidification structure of 1/4 area at angle of bloom cross
section : liquid superheating extent (a) 10 C, (b) 20 °C, (¢) 30 °C, (d) 20 °C with intensive sec-

ondary cooling
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Table 2 Statistics of simulated results for steel 60Si2Mn
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