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Effect of Model Selection on Steel Ingot Solidiflcation Process
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&Central South Research Institute, Shenzhen 518045, China; 3. School of Material and Engineering, Central South University,
Changsha 410083, China)

Abstract; Casting simulation software ProCAST was adopted to select different model subdivision methods (full model,
1/2 model and 1/8 model) for the heat transfer and solidification process of 40 tons metal mold ingot. The influence of
model subdivision on solidification accuracy and efficiency was studied. The results show that the calculation accuracy will
be reduced if the model is too small; the memory usage and calculation time will increase dramatically if the model is too

large. Overall, it is suggested to use the 1/2 model for the heat transfer simulation calculation of large steel ingot.
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Fig.I Model ofthe ingot and mold for 40 tons
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Fig.2 Curve of ingot physical parameters (2.25CrIM00.25V) changing with temperature
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Tab.l Chemical composition of 2.25CrIM00.25V alloy

C Mo Cr Mn Ni Si \% Cu Ti Nb B
013 100 2.25 045 0125 005 030 0.10 0.02 0.035 0.001
FHProCAST R (AEAN R 22 Hh vy Sleevednsula-
tion Fe-GG-20 - A HE9 RS LA LRI
& et RN EE
I RRC T EE ST S ST
ST RN B SR 1o BN B Y SR RS (R RO 58 42 58
[l [a]AH EE 22/ NS 26 TRl B Y T 260 R TS T 167
BRI 585 RS, 2.25CrIMo0. 25 Vi 523 B
%1 600 °C - HsHAIAY R 4a R &9/ 25 °C
AURRARY H EAE T T B AS SR A ER
B HA SLERTESAEXTEL RIS 2 (5] Y 57
PR B E BB N E R (WFR2):
=R RSIHe
21 RSN
RIeEINEE A AR B AR A R S [ AR SRR
[E AL oy 07 2o T it B FORE 00 L%
HLALULES E4) M5eaEeE T ERE (A
5), 1/85 A 5 R RIS AU Y SE [E] 0 (8] $5°/9 10.3 h,1/2

" 16009 1hg 5R.0
*"~9.3 Tsoi 1398.0

1284.0
1178.7
1073.3
968.0
862.7
757.3
652.0
546.7
441.3
336.0
230.7
125.3
20.0

(@) V/8FFE I (D) I/ 24T IR (c) B (A 1Y

SR EMEARE] 5 7720 NI R A AR TE L (B
%)
Fig.3 Temperature distribution at different times for different
models (filling process)

F5ARI710.2 h, A 226 min, w] DUAA e s 1] 58
BB o N2 TR AL o T F O R R R
e 75 50 A BB B AN B AR AZE FSURH AT T R ( MLIR6), 2
E 3 MREBL Ay TT RO R FERE R R 2R B IE L (L
7), MHREREITE {5 FH SR T T8N B Ay e R
BRI T RORE Z ARV BA AR i LR AT
A AEARS XTSRRI R S B SE g a DA

Fe2 XA (B AT HLIR 2B
Tab.2 Heat transfer coefficient of the interfaces model
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Fig.5 Solidification time distribution with different models
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Fig.4 Temperature distribution at different times for different
models (solidification process)
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Fig.7 Effect of model selection on temperature evolution at different locations
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Fig.8 Effect of mesh size on the prediction of shrinkage
micro-porosity using NI'YAMA criterion
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Tab.3 Peak memory usage and computation time by
different mesh sizes
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