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Abstract

A new sheet metal forming process, called flexibly reconfigurable roll forming (FRRF), is expected to resolve the
economical limitation of the existing 3D curved sheet metal forming processes. The height-controllable guides and a couple
of flexible rollers are utilized as the forming tool. Recently, as the 3D curved sheet metal is increasingly demanded in
various fields, the application of FRRF to diverse materials is necessary. In addition, the formability comparison of several
materials is needed. Therefore, in this study, we investigated the applicability of FRRF for different materials such as
aluminum, magnesium, and copper alloys, and also the formability of these materials was compared using FRRF. The
numerical simulation was conducted using ABAQUS, the commercial software, and the experiments were carried out using
an FRRF apparatus to validate the simulation results. Finally, the applicability of FRRF for the chosen materials and the
formability of these materials on FRRF process were confirmed by comparing the simulation and experimental results.
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Fig. 1 Graphical explanation of FRRF process
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Fig. 2 Procedure of FRRF process using FE simulation
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Table 1 Material properties

Materials Al2024 | AZ31B | C1220
Density (Kg / m®) 2705 | 1,770 | 8940
Young’s modulus (GPa) 69 45 115
Yield strength ( MPa ) 352 150 69
Tensile strength ( MPa) 469 255 221
Poisson’s ratio 0.33 0.35 0.31
Strength coefficient, K (MPa) 709 424 382
Work-hardening exponent, n 0.14 0.19 0.42
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Fig. 4 Comparison of curvatures of AZ31B and C1220
under same compression ratio
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(b) Rear view

Fig. 5 Experiments using devised FRRF apparatus
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(b) Side view
Fig. 6 Experimental results for comparison of curvature
under same compression ratio
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(b) Compare AZ31B and C1220

Fig. 7 Experimental results for comparison of curvature
under different compression ratio
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