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Finite Element Simulation on Wearing of Roll for Rough Mill of Hot
Continuous Rolling Mill and Process Optimization

Li Xiaolong', Zhou Lixin®, Zhou Dunshi' and Feng Liang'
(1 Project Department of Medium Size Steel Bar, 2 Hubei Province Key Laboratory of High Quality Special Steel,
Daye Special Steel Co Ltd, Huangshi 435001 )

Abstract According to the status of serious wearing of rough mill roller during 240 mm x 240 mm bloom of bearing
steel GCrl5 at rolling mill, the effect of stock reduction amount, roll hardness, thermal conductivity and friction factor at a
time of forming pass on roll wearing rule has been simulated and analyzed by using Archard wear mathematical model. The
simulated results show that the higher the hardness of roll, the stronger the roll wear resistance; the effect of thermal con-
ductivity on wearing of roll is minor; as friction factor f>0. 25, the effect of friction factor on change of wearing of roll is
obvious; as stock reduction amount Ak <50 mm, the effect of stock reduction amount on wearing of roll is also obvious.
Based on obtained results, combined with rolling process in situ and material of roll, with the measures including modifying
the used spheroidal graphite I roll [ tensile strength =400 MPa, HRC hardness 40, thermal conductivity 18 kW/(m* « °C)
and friction factor f=0.3] to spheroidal graphite I roll [ tensile strength =500 MPa, HRC hardness 45, thermal conduc-
tivity 17 kW/(m® + °C) and friction factor f=0. 2], and decreasing the reduction amount from 70 mm to 50 mm, the roll-
ing steel amount by single groove of roll increases from 10 000 t before optimization to 18 000 ~20 000 t after optimization.

Material Index GCrl5 Steel, 240 mm %240 mm Casting Bloom, Rough Mill Roller, Wearing, Numerical Simula-
tion, Process Optimization

AARRAHM) AP EE & RSN, FEfd
BREAAREBHEE TR, AFLRIEY, 5
BEBERA UL R R ER ARG R &, T
B SRR R T S D,
PRI X AL AR BE AR R HEAT B 525 e, X T %L
I RSP REBE JLTRSRAIR B R R S LR A
R ERIBEAFGAEEFERNLTME
kSR . ASCH AL EREL TR T,
o BALRERB B E R, RAA RITTHER
BB LR R AT T
S B TELAFET & ALREE

1 HRTEBZET

AN RLELBY BR LA o B AR S TTRR Y
WERBASHHR 1, MRIRE R 20 C, 558 TIEH
4} 4% 785 mm, ¥ 760 mm,

WMTE KL EEHER, EHER T (mm) K
240 x 240 x 6 000, HIFIEFETEL 150 ~ 1250 °C , #l%L
1150 C, AR BR A GCrl5 fA&AM,
HAPR B B SR ESEINR 1 fik 2,

HRIGER PR &G EEASEE DR L

®1 GCrls #RRNEMHLERS /%
Table 1 Analysis of bar product of bearing steel GCrl5 /%
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0.98 0.54 0.34 0.014 0.005

1.49 0.06 0.10 0.01 0.0044 0.021
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Table 2 Thermal physical parameters of bar product of
bearing steel GCrl5 /%

BE/C FE/(kg-m™?)  BRE/[T- (kg -K) ']
45 7 810 553
525 7 810 787
981 7 810 729
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Fig.1 Effect of reduction amount Ah- (a) 20 mm, (b) 30 mm and (c) 50 mm on distribution of wearing amount of roller
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Fig.2 Effect of reduction amount (a), roller hardness (b), thermal conductivity () and friction factor f (d) on max wearing a-

mount of roller



F2H

/NI PR B R A PR AR T 2401 - 23

KEBREHMBE R, MAEET
BAR>50 mm B, GLARMBAE
BWEWINRYE,
2.2 FUREEEXERERNE
MBI SRR,
BB GE I asE, & 3(a,,
b ) IR AARRFBEREBLT
ELR R KB E . 5L
WEEE Dy HRC35 if , HALBRER K
BEAR B 40.001 57 mm; AT, Bl
BIBEEMRS, YL BEEE
o HRCS50 B, LRI R KB E
340. 000 867 mm , E | 5847 BE 45
REREE 2 5, EHEIFLT,
LR E S, LB B
WS ER, HlE#E—1
EEMFEEEX FRELERN @
BEmAE I BA CEERM. B2
(b) AANFEELEME 5K KEBE#R
BRI R, WE2(b) o]
H,BEE LR RS, HH
BEHRE 1 A3 os
2.3 #MESRETEHREREMN
B 3(a,,b,) ARERRE

0.00157 0.000867

(b))

in in
0.00157 Max 0.000867 Max

0.000771 (b,) 0.000824

0.000771 Max

in
0.000824 Max

0.000228 (b,) 0.000979

0.000152 0.000653

0.000759

Ol

0 Min
0.000228 Max

0.000326

0 Min
0.000979 Max

SEBMENZE. WNE 3 (.,
b,) AR, MELF SER VS
BEZB K A=15 kW/(m* - C)
B, HiBEXKERE N

B3 HARBEEEXS (a, ) HRC3S, (b, ) HRCS0; #/5 R R E A (8,) 15, (b, ) 17 FIEEHER
F f(2;)0.2,(b,)0.5 FLREH B2 IR

Fig.3 Effect of roller hardness (a, ) HRC35 and (b, ) HRC50, thermal conductivity A

(a,) 15 and (b,) 17, and friction factor f (a;) 0.2 and (b;) 0.5 on distribution of

wearing amount of roller
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Table 3 Technical parameters of roller before and after process optimization
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