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Determination of Buckling Limit of Strain in Cold Roll Forming through

Finite Element Analysis

M. Farzin, M. Salmani-Tehrani and S. H. Hashemolhoseini
Department of Mechanical Engineering, Isfahan University of Technology
Department of Mining Engineering, Isfahan University of Technology

Abstract: 1In this study, “Buckling Limit of Strain” (B.L.S.) is introduced as one of the most important limiting factors in cold
roll forming process. B.L.S. is calculated by the finite element procedure. Then for two particular processes with existing analytic
and experimental results, B.L.S. has been determined and evaluated. LUSAS 12.3 is used for finite element analysis. The results
show that when buckling of the sheet metal is the limiting factor, B.L.S. is in good agreement with practical limits. It has also
been shown that flower pattern can be well predicted when B.L.S. is obtained and this idea is another new outcome from this
study. Using this criterion to define and determine B.L.S. and to design the flower pattern is a new concept accomplished for the
first time.

Keywords: Cold Roll-Forming, Nonlinear Finite Element Analysis, Local Buckling
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|
Dimension t4s X @3 (Sheet t, s X Wog,)
R
E=21000 kg/mm’ H=80 kg/mm’ 0
Mechanical v=03 G.=31.5 kg/mm’ |
Forming Condition Number of Rolls =8 Speed =40 m/min | Roll
Inter-Stand Distance = 800 mm | Profile
#1 #2 #3 #4 #5 #6 #7 #8
Proifile
Angle (6 ) 30° 60° 90° 120° | 150° | 160° | 170° | 175°
(R): Roll Radius
(mm) 229.18 | 114.59 | 7639 | 57.30 | 45.84 | 42.97 | 40.44 | 39.29
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1. Cold roll forming 4. Local Buckling 7. imperfection
2. flower pattern 5. Plastic Bifurcation
3. Angle 6. limit point
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