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Numerical Simulation and Analysis on Rolling Force for 130 mm
Bar of Bearing Steel GCr15 during Hot Continuous Rolling Process

Li Xiaolong, Zhou Dunshi and Feng Liang
( Department of Medium Steel Bar Project, Hubei Xinyegang Co Ltd, Huangshi 435001 )

Abstract The numerical simulation on 12 passes hot continuous rolling process from 300 mm x 400 mm bloom to
®130 mm bar products of bearing steel GCrl5 (/% : 0.98C, 0. 5481, 0. 34Mn, 0. 014P, 0. 0028, 1. 49Cr) has been car-
ried out by established finite element model for bar and roller and using large nonlinear finite element software DEFORM-
3D, and is analyzed and compared to calculated values of theoretical rolling force model. Results show that numerical-simu-
lation-calculated rolling force values is close to actual-measured ones in situ, the both difference is no more than 5% , espe-
cially in rough-rolling pass, that is no more than 3% .
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process in 8th pass

(e) 10.1 10.1

6.75

6.75

3.38

0'

3.38

O'

0.998 Min 1.56 Min
4.69 Max 6.14 Max
J; 78 JIU!S

14.1 14.1

4.69 4.69
OI OI
0.896 Min 1.00 Min
14.1 Max 14.1 Max

B4 @130 mm GCr15 HARMEH HIZE 2(a) , 5 4(b) ,H6(c) 55 8(d) , 5 9(e) , 5 10(f) , 55 11(g) , 58 12(h) HURAL AW

EH N

Fig.4 Equivalent strain plot at cross section of ®130 mm bar of bearing steel GCrl5 during 2nd (a), 4th (b), 6th (c), 8th (d),

9th (e), 10th (f), 11th (g) and 12th (h) pass
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Fig.5 Rolling force curve in 7th pass
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Fig.6 Comparison between numerical-simulated value and the-
oretical-calculated value of rolling force
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Table 4 Comparison between actual-measured value and
simulation-calculated value of rolling force for bearing steel
GCr15
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F1 2412 2232 7.46 2472 2.49
F2 11915 2019 5.43 1 970 2.87
F3 3 564 3411 4.29 3670 2.97
F4 2601 2 695 3.61 2 678 2.96
F5 3702 3 810 291 3745 1.16
F6 2 986 3118 4.42 3010 0.80
F7 2 064 2132 3.29 2 098 1.65
F8 1492 1587 6.36 1550 3.89
F9 1897 1717 9.48 1 990 4.90
F10 1325 1429 7.84 1 380 4.15
F11 1370 1410 2.91 1430 4.38
F12 992 962 3.02 1 032 4.03

£ 10% LANBEE . FEfl R BOREAS Y 12 TEEL o 72
e, RAER 6 IR B BEAL TR LS A9 4L
W RSB, HARBE AT A L B T A9 5L
NFEEAFE SRR, X 7855 R WA 5 1L
il 1 A B i 5 B S A

24 N BLEELH B RN R 45 R S KU
BT R AR M L, R 4 i 20 A 3 EE v
AR A RT3 RE S S il FL A
PiE M ZE AR 5%  JULAEHIEL B B, A M 2Z A
it 3% o

4 HF

(1) FERH R MR A 9 P L Fe b, A IROCIE
TR AYELH 5 B 52 bl 2 i 5L 7 Fe B,
PIFE AL 5% JUHAEMEL I B, PIE A 22 A
it 3% o

(2) BAE R B 5L 7 He e T 53 A S L
N ERRZ, X EEEH TRAENERITRRS
(BB LA AL R 2 532808, O FLI B2 i, 1T
FROCHERY 58 50 2% REFL A AL T 1o A v 1) B 8 5 i
e, A FLIAHEAL B R A AR S 5, SR LR
JERBREARA o ZBAUZE A T B AL LS50
e S HES B M E, R X SE PR 7 A
—E NI

S ik

(1] wipie R RSE T, XURH A, AR RS SLad R AL 0 i = 4 s 9 Ay
FRICATHTL ] . ANERIFSE ,2005(1) ; 14-16.

[2] X1 ¥, AR, # B AN L B AL o =46 IRt
LT BEHIA 2007 ,32(5) :142-144.

[3] ZEfk, E0e, BRAMK. CSP AL 1 7 4 J 28 B 1) 34 4 4 i
AT [T ]. FFiR4K ,2005,26(6) :29-31.

(4] MR, SR 438 , 22 000, My B9 5L il 1 5 B SE B4 [ D . 39
A 4x,2005,33(5) :69.

(5] 7, X% REM R 5L 8 i A IROC B T]. i
)8 ,2005,27(4) :30-33.

(6] BT HE. 4 Jm H Fom TJFFE[ M. b5t i 4 Toll itk ,2008.

Z R, (1983-) 5 L (B B R , TART, 2008 4F T 76
Aol K2 (AR Bl , L8 T 25 AR FbHR i T2 015k

{HA4L, E-mail ; lixiaolong0520@ 163. com

e H #H :2014-08-17



