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Straightening process of longitude profiled plate based on
matching straightening roller system
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Abstract: Applying the conventional straightening roller system in straightening the longitude profiled plate will severe-
ly reduce the straightening range and efficiency of the longitude profiled plate. In order to improve the thickness range
and straightening quality of the longitude profiled plate, a longitude profiled plate straightening method based on a
matching roller system method (large diameter straightening roller system and small diameter straightening roller sys-
tem) was proposed. Firstly, the relationship between the roll diameter and the roll distance of the straightening machine
based on the matching roller system was studied. The matching roller system of longitude profiled plate straightening ma-
chine was designed, the straightening technology of longitude profiled plate was proposed. Then, the partition principle
of the longitude profiled plate with the matching roller straightening machine was studied. The finite element model of
longitude profiled plate straightening process based on the matching roller system was established, and the simulation re-
sults were consistent with the measured results, which verified the correctness of the finite element model. Finally, the
straightening process of the longitude profiled plate based on the matching roller system was simulated. The straighten-
ing force and residual stress of the longitude profiled plate under the conventional roller system and the matching roller
system were calculated. The influence of different plate thickness partition on the straightening effect of the longitude
profiled plate was analyzed. The results show that the designed matching roller system is suitable for the straightening of
the longitude profiled plate and the straightening effect is better.
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27.12
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Table 1 Parameters of longitude profiled plate and
straightening machine
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10.20.30.50
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Mises M 7/MPa
I TE%
30.04
27.54
25.04
22.54
20.04
17.54
15.04
12.54
10.04
7.539
5.039
2.538
0.038
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Mises M 7/MPa

I TE%
59.44

54.54
49.64
44.73
39.83
340D R A
30.02
25.12
20.21
15.31
10.41
5.503
0.599

(b Fe /MR A 20 mm BB
(d) d5/MEJE A 50 mm IR ARTE AR .
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Fig. 1 Plate shape after straightening of different thickness longitudinal profiled plate
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Mises M J7/MPa
EH o T5%
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3.657
3.293
2.929
2.565
2.201
1.836
1.472
1.108
0.744
0.380
0.016
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33.93
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25.46
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19.81
16.99
14.16
11.34
8.515
5.692
2.868
0.044
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0.377
0.006
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3.681
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0.003

(d) VI E T 24 4.0 mm,

2 &/NEEH10 mmBHEBERE BRGETE THERNERF

Fig. 2 Plate shape after straightening of 10 mm thickness longitudinal profiled plate in different initial reductions
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Fig. 3 Plate shape after straightening of thinner

longitudinal profiled plate with small roll distance and roll
diameter machine
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Fig. 4 Schematic diagram of matching straightening

1

roller system for straightening longitudinal profiled plate
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Fig. 5 Leveling finite element model
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Table 2 Parameters of longitude profiled plate and
straightening machine based on matching straightening

roller system
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Fig. 6 Comparison of measured leveling force and
simulated leveling force
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EH o T5%

107.8

98.82

89.84

80.87

71.89

62.91

(b)
Mises M 7/MPa
EH o T5%

53.93
44.96
35.98
27.00
18.02
9.044
0.067

()

Mises M J7/MPa
EH o T5%

105.9

97.08

88.26

Ca) MRTEAR AR X 5 L A

(o) BUHF AR D LI R
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98.76
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Mises M J7/MPa
EH o T5%
67.63
61.99
56.36
50.73
45.10 Ny
39.46 = — S— —
33.83
28.20
22.57
16.94
11.30
5.672
0.040

(b) BRI X L s
(d) By EL5E BTG AN ) 73 A o

E7 BERSFEEE
Fig.7 Longitude profiled plate straightening process
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Fig. 8 Leveling force of upon rollers
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Fig. 9 Leveling force of upon rollers based on matching

0 1 2 3

straightening roller system
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. ' 25.30
21.98 I 21.96 / 22.50 /
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0.070 0.081 0.077

(@) IR = 0.3;

(b) BIFRGE AR AR —0.3;

(o) MIHH A IR LE D 0.
E10 HERHEFR
Fig. 10 Shape of longitude profiled plate after straightening
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Mises i j/MPa
1 75%

29.78
27.31

11 iR X A 20~28 mm B2 FERS RERRE S 56
Fig. 11 Residual stress of longitude profiled plate when
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