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A Study on Finite Element Simulation for Leveling Process of
Steel Plate by Straightener with Nine-Roll

Zhang Huanjun', Cheng Xiaoru', Ren Yong', Wang Zhenguo', Zhan Shenli’ and Huang Dajun’
(1 College of Materials Science and Metallurgical Engineering, Wuhan University of Science and Technology, Wuhan 430081 ;
2 Hot Rolling General Plant, Wuhan Iron and Steel Group Corp, Wuhan 430083 )

Abstract The effect of first roll and last roll position on plate flatness and surface residual stress of 22 mm Q345 steel
plate (/% : <0.20C, =<0.55Si, <!1.70Mn, 0.02 ~0. 15V, 0.015 ~0. 060Nb, 0.02 ~0.20Ti) during leveling process
by a 9-roll straightener has been studied by established finite element model to get the position of un-flatness is mainly at
tail of plate. With free adjustment of height of Nol (first) roll and No9 (last) roll the plate is ensured no-bending up and
down as the plate is out of straightener. The residual stress at upper surface of plate is lower that at bottom surface, and a-
long the length direction of plate, the residual stress at head of plate is lower than that at end of plate.
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Fig.1 Finite element model for plate leveling
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Table 1 Simulation parameters of straightener

L2 E 3
RI1E/mm 360
i85 T HEBT 9 480 () BE 425 mm, J5 % 58 .0 (6] BE 380
mm, | HESHRTE T HEAMSRPR R H] IE b7
ﬁ%mﬁ’?‘/ 3 200
*frﬁ_?;%/ 2.78
RAEE 2* AYIBIEE(H 20.3 mm, 6" 8*IRIRAEMH 21.9 mm
#2 BRWMERIEEXEM
Table 2 Size and basic properties of simulated plate
£ 2H
#HE/mm 22
I/ mm 5 000
W F/mm 2 200
HHBE BRI ELRT 530 °C B 30 °C
MR 500 ~700 °C,50 300 ~ 54 300 MPa
2L 0.28
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Fig.2  Effect of Nol (first) roll adjustment on flatness of plate
with No9 roll adjustment- 0. 15 mm
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Table 3 Effect of adjustment of Nol roll and No9 roll on
flatness of plate

FE ﬁ]fﬂ;ﬂ/ A/ (mm - m™') :
&8 B P
1 0 6.10 3.21 2.89
2 0.15~0 5.48 2.25 2.77
3 0.3~0 5.95 2.90 1.02
4 -0.15~0 5.26 1.68 0.62
5 -0.3~0 4.39 3.10 4.24
6 0~0.15 6.70 2.00 3.86
7 0.15~0.15 6.40 1.51 2.83
8 0.3~0.15 4.39 2.06 3.20
9 -0.15~0.15  6.46 1.67 1.00
10 -0.3~0.15 5.70 1.15 2.46
11 0~0.3 5.40 1.36 3.46
12 0.15~0.3 6.67 1.28 0.53
13 0.3~0.3 3.51 2.32 2.60
14 -0.15~0.3 5.57 2.98 1.79
15 -0.3~0.3 5.44 1.03 5.96
16 0~-0.15 7.14 2.36 3.21
17 0.15~-0.15  6.83 1.59 0.34
18 0.3~ -0.15 6.25 2.73 2.07
19  -0.15~-0.15 6.18 1.28 1.69
20 -0.3~-0.15 5.09 1.14 5.30
21 0~-0.3 3.79 1.05 2.05
22 0.15~ ~0.3 7.62 1.03 2.74
23 0.3~-0.3 7.52 3.50 2.54
24 -0.15~-0.3  5.11 1.13 1.26
25 -0.3~-0.3  3.43 1.40 3.76
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Fig.3 Fluctuation value of profile bending at 1 m length in
middle of plate
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Fig.4 (a)Surface residual stress of plate along longitudinal di-

rection; (b)Deformation temperature of plate along longitudinal

direction as plate passing No8 roll
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