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Buckling Analysis of Roll Forming Process using Finite element method

Young-In Kim, Jong-Hun Kim, Young-Chul Jeoung and Naksoo Kim
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Abstract

In cold roll forming processes, the sheet metal strip is gradually and successively bent into a desired
profile. Occurrence of buckling is one of the major defects. Buckling may occur due to longitudinal stress and
it 1s difficult to predict buckling behavior. In this study an analytical method for buckling behavior during roll
forming is proposed. All numerical simulations are performed by finite element analysis. The behavior of
buckling can be predicted with the simulation modeling of the finite element method.
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Fig. 1 The defects of the roll forming process
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Table 1 Process condition

Type U-profile
Flow stress & = 542.99465 2% MPa
Stand length 350mm
Friction factor 0.1
Case 1 114.7 mm
11 mm (changed part) )
Case 2
. 127.7 mm
3 hany:
Strip width 24mm (changed part)
Case 3 140, 7mm
37mm{changed part) -
Case 4 153.7 mm
50 mm{changed part) "~
Strip {mm
thickness
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Fig. 4 Schematic diagram of Twist
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Table 2 Reverse calculation of elongation

Experiment (mm) Simulation {(mm)
Changed | Fixed | Changed | Fixed
part part part part
Case 1 1302.5 13015 13009 1300.4
Case 2 1299.5 1300.0 1300.2 12999
Case 3 1300.5 1299.8 1300.3 1299.9
Case 4 1302.0 1301.5 1300.5 1300.2
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Fig. 10 Comparison of Twist in Case 1
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