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Numerical Simulation and Process Improvement on
Rough Rolling of 250 mm x 280 mm Cast Bloom to
138 mm x 150 mm Billet of GCrl5 Bearing Steel

Gou Fugang' , Wang Qinghai’, Wang Dongming' and Sun Shiping'
(1 High-quality Small Bar Rolling Factory,2 Limited Company, Xining Special Steel Group Co Lid, Xining 810005)

Abstract When producing GCrl5 bearing steel ®50 ~75 mm bar,there is center porosity in rolled bar. A numerical
simulation is carried out to study the penetration of effective strain in the core of bar and optimize the rough rolling pass
technology ,increase the reduction of the first two passes from original 21 mm and 58 mm to 51 mm and 85 mm respectively,
and reduce the third pass from 60 mm to 34 mm. Through the effective strain value gradually increases with the increase of
the pass, the tensile stress in the bar becomes compressive stress after the optimized process,and the uniformity of deforma-
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tion is also obtained to promote the deformation of core of casting slab be availabe to the closure of the center porosity. After
the process optimization,the qualified rate by ultrasonic detection of bearing steel increases from original 93.25% to 96.

06% .

Material Index GCrl5 Steel, Rough Rolling, Numerical Simulation, Effective Strain, Center Porosity
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Fig.1 Groove of each pass of rough rolling
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Fig.2 Effective strain simulation diagram at each rolling passe
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Fig.3 Effective strain of different parts at each rolling passe

=B, HE4TLIEL, B 5LREEMEANE
AR, CHEEN &N B S ARFREKRT
DEEEKENE, R T8 —EH KK L EBFEDLR
0, HARTERKOEH R EN ST, LI 4,
F—HKHETER/N, 7O RPN ST, AFF
WIS RS .
2.2 TZARALSE M4 ZEfER K E

R Z AT HIAE , R —ER LR,
BAFEPR, AR TG, B MRS
B TRE,ABENT . ETE 5] mn—85 mm—
34 mm—55 mm—64 mm—46 mm—>65 mm, FEHE

MY HRERNETE,

(61 mm)—216 mm x 120 mm (46 mm)—138 mm x
150. 11 mm(78 mm) ,

B 2 ARFER TR 14 B ERE
zE. HE 2 JAE S, ZEERKE RA A A
(X RESEREER I AT FBAER K, £ LM B
AT A CEAL(XT R SERE SRR LR AR TH )
FHNBERZ , LFS D FBLLEBRIER /Do

F-HKE, FHNEFEEPERT, LFH
rFEEXAR ., GE3 ALUER, EEEKKIEMm,
BEPAER PR K, R, AH5080%E
BN R E B ERE M, NE—E RSB INERK, %
BN AR ZEIY A B, BEE B R GRS i , B A
i, E AL, LS5 AMRHENZEE S
BORFBARETERBI SN, AT RIER  (ARBERNLE

- O ERNAE )/ SRR, A I K
i, A 2B E 43 Fe BRI , 5 IO YRR T S UL
AN B X EE A4 R TR IR SE Y
0, AN 218 43 R WS, S R B .

B 4 ARFEEK T AR 174 BEFEKES

B4 HEABEKSEKENZE
Fig.4 Hydrostatic pressing molding diagram at each rolling passe
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Fig.5 Hydrostatic pressing of bar core at each rolling passe
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Fig.6 Equivalent strain cloud diagram at each rolling passe after optimization of rolling schedule
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Fig.7 Equivalent strain at each rolling passe after optimization
of rolling schedule
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Fig.9 Hydrostatic pressing at each rolling passe after optimiza-
tion rolling schedule
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Fig. 10 Relative difference percentage of equivalent strain at
comner and core of bar at each rolling pass by original (1) and
opimization (2) process
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