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Multi-roller Straightening Process of High-strength Medi-
um Plate Based on Finite Element Method
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Abstract

In this paper, a finite element simulation model for multi roller straightening of high strength medium and thick plates is established.
In order to study the distribution of straightening force on each roller during the straightening process, a three-dimensional shell
element model is first established to obtain the straightening force of each roller, providing a basis for the design of multi roller
straightening machines. In order to study the stress and strain distribution on the strip during the straightening process, a two-
dimensional plane strain element model was established, and the equivalent plastic strain distribution of the strip during the multi
roller straightening process was obtained, providing a theoretical basis for determining and optimizing the process parameters of
multi roller straightening.
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R 2 BENHEN
iR 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
JI/KN 280 480 480 460 460 460 450 440 400 340 250 144 64 30 0 0
ST 268 475 488 471 468 463 452 436 409 333 239 131 51 21 0 0
R IWHERETHER BN T
J=1 =2 JZ23 =4 JZ=5 J26 J27 J=8 J29 JZ£10 JZ11 JZ12 J213 214 215 J216
#8]1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0.01686 0.0118 0.00737 0.00462 0.00234 0 0 0 0 0 0.00084 0.00397 0.00749 0.01084 0.01458 0.01873
3 0.05777 0.04525 0.0318 0.02084 0.01196 0.00255 0 0 0 0.00022 0.00468 0.01428 0.02447 0.03428 0.04438 0.05425
54 0.09639 0.07885 0.06151 0.04303 0.02429 0.00585 0 0 0 0 0.01092 0.03029 0.0493 0.06768 0.08645 0.10759
85 0.15536  0.12185 0.09033 0.06454 0.03847 0.01421 0 0 0 0.0002 0.01392 0.03971 0.06869 0.10158 0.13795 0.16686
46 0.20438 0.17083 0.13093 0.09051 0.05092 0.01668 0 0 0 0 0.02544 0.06373 0.09758 0.12786 0.16128 0.19184
T 0.21823 0.17348 0.14304 0.11101 0.06922 0.0265 0 0 0 0 0.02242 0.05992 0.10106 0.14418 0.18939 0.23188
48 0.26371 0.21473 0.16597 0.11987 0.07197 0.02529 0.00025 0 0 0 0.02238 0.06913 0.11828 0.17143 0.22753 0.27335
59 0.30062 0.24328 0.1825 0.12963 0.0786 0.02664 0 0 0 0 0.02841 0.07847 0.13206 0.18879 0.2405 0.28823
5810 0.32378 0.26154 0.19765 0.13929 0.08093 0.02622 0 0 0 0 0.02823 0.08611 0.14604 0.20609 0.25907 0.30727
11 0.32776 0.27066 0.21313 0.15076 0.08726 0.02727 0.00019 0 0 0 0.02467 0.08161 0.14219 0.20744 0.27568 0.33951
12 0.36071 0.29228 0.22038 0.1475 0.0815  0.02405 0.00026 0 0 0 0.02698 0.08648 0.15786 0.23345 0.30169 0.36154
13 0.36263  0.28961 0.22039 0.14946 0.07989 0.02061 0 0 0 0 0.02607 0.08717 0.15378 0.21939 0.27986  0.345
14 0.37274 0.30341 0.22383 0.14919 0.08214 0.02474 0 0 0 0 0.02429 0.07988 0.14642 0.21854 0.29339 0.35929
15 0.37126 0.29931 0.22462 0.1481 0.07797 0.0206 0 0 0 0 0.02673 0.08638 0.15448 0.22475 0.2945 0.36025
4816 0.35452 0.28408 0.21362 0.14744 0.08403 0.02555 0 0 0 0 0.0256  0.08084 0.14568 0.21699 0.29255 0.36314
1T 0.35289 0.2836 0.21697 0.14764 0.07852 0.01902 0 0 0 0 0.02449 0.08398 0.15236 0.22001 0.28464 0.35146
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