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Design of multi-point flexible pressure straightening device for wide
and heavy plates and calculation of reverse bending amount

SUN Deng-yue, HOU Hai-tao, RU Wen-di, XU Shi-min
(National Cold Rolled Strip Equipment and Process Engineering Technology Research Center,
Yanshan University. Qinhuangdao 066004, Hebei. China)

Abstract: Wide and thick plate factories use movable head flattening presses, the reduction amount is basically deter-
mined by workers based on experience, and the straightening efficiency is low. In order to improve the working effi-
ciency and straightening accuracy of the flattening machine, a multi-point f{lexible pressure straightening scheme and
designs a multi-point flexible pressure straightening device for wide and thick plates was proposed. Using the elasto-
plastic theory. the calculation formula of the reduction is derived. Based on the finite element simulation method,
the formula for calculating the amount of reverse bending was modified, and the correctness of the corrected
straightening formula was verified by experiments. It lays a theoretical foundation for the subsequent research of
multi-point flexible pressure straightening process.
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Fig. 1 Multi-point reverse bending straightening model
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Fig.2 Straightening model diagram
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Fig.3 Schematic diagram of geometric relationship
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Fig.4 Design of pressure straightening device
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Table 1 Material parameters of Q250
J IR % B o/ MPa YLPLAR FE 01,/ MPa HPER  E/MPa HIALE

250 509 206 000 0.33
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Table 2 Contrast between theoretical reverse bend angle and simulated reverse bend angle
SCAME L/mm HeJ& H/mm JEIRBREE oo/ MPa  JRIREEIE 0 /mm  FHER B o0/ () LB H 0w /mm BT o /)

1600 30 250 50 0.217 43.4 0.160

2 400 40 250 70 0.237 71.2 0.183

2 400 60 250 70 0. 180 54,0 0.130

3 200 80 250 80 0.250 100.1 0.195

4 000 60 500 80 0.360 180. 5 0.270
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Fig.7 Fitting curve of theoretical reverse bend Fig. 8 Straightening experimental model front view

angle and simulated reverse bend angle
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Fig. 9 Comparison of deflection before and after straightening
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