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Finite element analysis on twist defect in roll forming of
asymmetric section

Li Chong, Han Fei
(School of Mechanical and Materials Engineering, North China University of Technology, Beijing 100144, China)

Abstract: The vertical edge length of asymmetrical section is different, and twist defect is easy to occur during the roll forming process.
Therefore, the roll forming of asymmetric section was studied by combining the experiment and finite element simulation, and a finite ele-
ment simulation model of ultra-high-strength steel roll forming was established. Then, a method of reducing the twist defect of V-shaped
asymmetric section by tilting front roller was proposed, and the calculation method of tilt angle for front roller was discussed. The results
show that for the roll forming of V-shaped asymmetrical section , the tilting front roller changes the state of the sheet entering the roller,
the tilt angle of front roller is ¢ =8. 9°, the twist angle reduces by 40. 9%, the peak value of longitudinal strain in the deformation zone
significantly reduces, and the strain amount decreases. In addition, the bending moment difference on both sides of vertical edges is an
important factor causing twist defect, and the tilting front roller causes the magnitude and direction of the bending moment difference on
both sides of vertical edges for sheet to change. The resultant bending moment changes from 0. 18 N - m to 17.6 N - m, and the direc-
tion changes from turning to the short vertical edge to turning to the long vertical edge, thus suppressing the twist defect to a certain
extent.
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Fig. 2 Twist defect of roll forming for asymmetric section
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Fig. 3 Finite element model of roll forming with two passes
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Fig. 4 True stress-true strain curve of material
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Table 1 Material properties of Q&P980 steel

SRR/ JRIRBRE,  PrhriRE/

E 20 HEL /N fififk 241
GPa MPa MPa
Bdad 210 0.3 730 1200 1670

R2 Q&P MHIUFEMST (%, RESH)
Table 2 Chemical compositions of Q&P980 steel

( %, mass fraction)

C Si Mn Cr Mo A4 Fe

0.208 1. 386 1. 876 0. 008 0. 002 0. 036 A
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Fig. 5 Geometrical shape of asymmetric section
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Table 3 Asymmetric section sizes

2R b/mm ¢/mm 1t/ mm a/(°) R/mm
EClER 34.5 20 1 30 6.6
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Fig. 6 Roll forming experimental mechine

2.2 BRTERWIE

X AR A A, A E LR K T B AT S
XA HE AT BOE B A 100 20° 1 30° By HRLE
YOOI PR 1T 4R 25 B 5255, Profile360 30 il
BT BOE A RS SR AT I, U £ BE Sl 30° B
U5 BRI S S m ot b i 7 froR, EES
JERT

-30 -20 -10 0 10 20 30
R %75 1) BE B /mm

7 A MR oA B S50 X L
Fig. 7 Comparison of finite element model simulation and

experimental section
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Fig. 8 Tilting of front roller
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Fig. 9  Geometrical relationship of tilt angle for strip
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Fig. 10 Measurement standard of twist
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Fig. 11 Contrast of twist angles between level and tilted front rollers
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Fig. 12 Variation law of twist angle 8 with ¢
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Fig. 13 Schematic diagram of designed and actual forming angles
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Table 4 Comparison of actual forming angles (°)

HE LR K iRt (¢=8.9°)
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Fig. 14 Comparison of longitudinal strains in deformation zone
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Fig. 15  Comparison of longitudinal strains in vertical edge
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Fig. 16  Comparison of bending moment difference values for

long and short vertical edges
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