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Abstract : In order to determine whether the variable section roll forming process can be applied to an
automobile bumper whose cross-sectional shape changes along the longitudinal direction, variable section
roll forming process is used to produce a rectangular pipe. In the pipe, the cross-sectional shape of the
front end is square and the two opposing sides have a gradient in the longitudinal direction. Forming rolls
were created using general CAD software CATIA. The designed forming rolls were verified by performing
finite element analysis using metal forming software AFDEX. It was confirmed that a rectangular pipe
with a longitudinal gradient can be manufactured through the variable section roll forming process.
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Fig. 3 The initial finite element analysis model for

partial analysis
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Fig. 4 Designed shape of forming rolls,
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Table 1 Material properties of SPFC1180

Yield strength (MPa) 995
Young’s modulus (GPa) 210
Tensile strength (MPa) 1230
Poisson’s ratio 0.27
Elongation (%) 7
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Fig. 5 The final deformed shape and effective

strain distribution (partial analysis)
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Fig. 6 The initial finite element analysis model
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(q) Pass 17
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Fig. 7 The designed
analyzed roll deformed shape and effective

shape of forming rolls,

strain distribution at each pass
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Fig. 8 The final deformed shape and effective
strain distribution
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