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Simulation and Analysis on Solidification Structure of GCrl15
Bearing Steel 280 mm x 325 mm Casting Bloom based on
Finite Element Method
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Abstract Based on the finite element method according to two dimensional solidification heat transfer model, the
simulation of solidification structure of 280 mm X 325 mm bloom of GCrl5 bearing steel casting with casting speed 0. 6
m/min and 0. 5 m/min, liquid superheated extent 30 C and 10 C, and secondary cooling water rate 0. 25 L/kg and 0. 20
L/kg has been carried out to study the effect of casting process parameters on structure of bloom. Results show that with in-
creasing the liquid superheated extent from 10 °C to 30 °C, the equiaxial crystal zone and mixed crystal zone decreases from
70% 10 55% , so the effect of superheated extent on bloom solidification structure is very obvious; with decreasing the cast-
ing speed from 0. 6 m/min to 0. 5 m/min the average length of columnar crystal grows by 6. 5 mm, but the transition zone
from columnar crystal to equiaxial crystal decreases, it is available to reduce the enrichment of solute elements in the zone;
with decreasing the sencondary cooling water rate from 0. 25 L/kg to 0. 20 L/kg, there is no obvious difference in columnar
crystal and equiaxial crystal zone, therefore there is no obvious effect of decreasing secondary water rate on solidification of

structure in casting bloom.

Material Index GCrl5 Bearing Steel, 280 mm x 325 mm Bloom Casting, Solidification Structure, Segregation, Nu-

merical Simulation
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Fig. 1 = Schematics of calculated zone in solidification heat
transfer model for casting bloom

R, m%¥A@§+%ﬂ (1)
12 KA

OB T, R0 4 S AS N BB, 57
S 5 8 28 A B P Ay AR V8 T
B2 T A/ B R, S S
FIRBOS IR B Y TR R S , TR B
ST W, SEIEWOAR B 21 B LIRS 8 TS 2% 0
k. BT BB ST R, A
T LB AL R T, B @ 3 T 4
TATH A KRR BB T IR B E T
PRH7 161 A S 0 S R L BEAE RS T AT
K SRR B T S R e AT AT
ST TR R TR T R I B AR
FAIK . HEIR SR80 BT FIBAL YRS L 2%
AR e

S5 40 55 40 4000 0 SRR 2. 41
2 R A B ST R D R AR B RS
i IRAS SR O T F B3 (4 MR B ) o %
AT AORA S O B, 2677 X B T Xt R 9
RSN M5 5 B5r S, e T8 2
AT FAT R TEAR S SR 0 0, FEME R ARk 1
B BRI, R TE RORAS B 0 2524 5, BT
B AR AR 5 B, PR B B R
1.3 Gk K

0{0(0]0]0]0]0O|0]O|[{0|0O|0]0]OJOJO]JO]O 414
ofofofoJofo]o]o]o]lofo]olofo]o]ofo]o 4]414
olojolojofolofofo|{ofiE®l2]|2i313]0]0 212
ololofolofolofo]o]| fF 21213131310] [1lL]2]2]2
ofofolo]o]ojofo]o 21212131843 [1fLlt]2(2
ojojofolofofofojo 112{2]2)313] [1]1}Lf1]2
ojofojolojo]ojo]|O 212i218881 1 [1EL)112]2
oloJojolofolofo]o] ft it 12212 3F3 3] [T L1112]2

B2 SR BB R R R A
Fig. 2 Principle of Monte-Carlo method to simulate grain growth
process
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Fig.3 Diagram of simulated structure of GCr15 bearing steel 280 mm x 325 mm casting
bloom with casting speed 0.6 m/min (a) and 0.5 m/min (b)
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Fig.4 Diagram of simulated structure of GCrl5 bearing steel 280 mm x 325 mm casting
bloom with liquid superheated extent 30 C (a) and 10 C (b)
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Fig.5 Diagram of simulated structure of GCrl5 bearing steel 280 mm X 325 mm casting
bloom with secondary cooling water rate 0. 25 L/kg (a) and 0.20 L/kg (b)
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