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A Study on Development of Automotive Panel of Bumper Reinforcement with High
Strength Steel Using Roll Forming Process
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Roll forming process is a sheet metal forming process where the forming occurs with rolls in
several steps, often from an undeformed sheet to a product ready to use. And each pair of
forming rolls installed in a forming machine operates a particular role in making up the required
final cross-section. This process used to many industry manufactures and recently apply to
automotive industry. This study, FEM simulation applied bumper reinforcement using SHAPE-RF
software and analyzed about total effective strain, longitudinal strain, thickness according to the

roll-pass.
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Fig. 1 Schematic diagram of initial cross section

Table 1 Mechanical property of materials

Material

Young’s modulus 206000 MPa
Tensile strength 824 MPa
Yield stress 412 MPa
Thickness 1.2 mm
Ultimate tensile strength 1237 MPa
Width 197 mm

109°
/

Fig. 2 Schematic diagram of final cross section
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Fig. 4 Schematic of roll forming process

Fig. 5 Schematic of roll forming process

Table 2 Conditions of analysis

FEM program

Initial Strip Thickness 1.2 mm
Horizontal Distance to the Previous Roll Stand | 450 mm
Number of Elements in Rolling Direction 10
Number of Elements in Thickness Direction 3
Specify Self-Contact Penalty Constant 10
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Fig. 6 Schematic diagram of measure points
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Fig. 7 Effect of roll on total effective strain
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Fig. 8 Effect of roll on longitudinal strain
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Fig. 9 Effect of roll on thickness
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