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Abstract: Set forth the flexible rolling forming mechanism: the flexible rolling forming surface relies
on the roll gap of special shape between the flexible rollers to achieve bi-directional bending of the
plates during formation. Purpose: to study the wrinkling law during the flexible rolling forming
process, and effectively control the wrinkling of surfaces. Take spherical parts for an example, and
carry out numerical analysis on the rolling process of spherical parts with different curvature radius.
The analysis results indicate that the maximum wrinkle height increases from 0. 24 mm to 2. 85 mm
when the radius of the formed parts decreases from 1 000 mm to 300 mm. As radius of the formed
parts decreases, changes to metal in the width direction of the plates will be larger; and as the plastic
deformation becomes more uneven, the surface is more likely to wrinkle. The paper has also discussed

the multi-step rolling forming laws, which can help effectively predict and control the wrinkles. Meth-
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od: carry out the experimental verification in the tester, conduct a 3D molded surface measurement in

the test pieces with optical instrument to obtain the point cloud data, and then complete the molded

surface analysis in the test piece by combining the reverse surface modeling technology. The test re-

sults are basically consistent with the simulation results.

Key words: flexible rolling; 3D surface; numerical simulation; wrinkling; multi-step forming; optical

measurement
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Fig. 1 Schematic illustration of flexible roll forming
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Equivalent stress distributions of spherical

parts with different curvature radii
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Fig. 5 Comparison chart of wrinkling curve and fit-

ting curve of spherical parts
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