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Abstract

Flexible roll forming allows profiles to have variable cross-sections. However, the profile may have some shape errors,
such as, warping which is a major defect. The shape error is induced by geometrical deviations in both the concave zone and
the convex zone. In the current study, flexible roll forming was modeled with FE simulations to analyze the shape error and
the longitudinal strain distribution along the flange section over the profile. A distribution of analytically calculated
longitudinal strains was used to develop relationships between the shape error and the longitudinal strain distribution as a
function of the defined shape parameters for the profile. The FE simulations showed that the shape error is primarily affected
by the deviations between the distribution of analytically calculated longitudinal strain and the longitudinal strain
distribution of the profile. The results show that the shape error can be controlled by designing the shape parameters to
control the geometrical deviations at the flange section in the transition zones.
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Fig. 1 Schematics of an initial metal strip of a profile
with variable cross-sections and a roll-formed
profile fabricated by flexible roll forming
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Fig. 2 Schematic and a figure of flexible roll forming
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Fig. 5 Longitudinal strain distributions of the analytical
calculation and the FE simulation
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Table 1 Lo(3*) orthogonal arrays of the defined shape
parameters of profiles with variable cross-

sections
Case R [mm] o[°] B{mm] B.[mm]

1 800(R1) 10(01) | 10(Bl) | 30 (B,l)
2 800(R1) | 12.5(62) | 15(Br) 40(B,.2)
3 800(R1) 15(03) | 20(BR) 50(B,,3)
4 1000(R2) | 10(61) | 15(Br) 50(B.3)
5 1000(R2) | 12.5(62) | 20(Bg) 30(B.1)
6 1000(R2) | 15(63) | 10(Bfl) 40(B,2)
7 1200(R3) | 10(61) | 20(B) 40(B,.2)
8 1200(R3) | 12.5(62) | 10(Bl) 50(B.3)
9 1200(R3) | 15(83) | 15(Br) 30(B,1)
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Fig. 8 Response graphs for shape errors regarding

shape parameters
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