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Abstract: The binder surface design is an important prerequisite to ensure the high-quality of panel forming. Therefore, a multi-curvature
design method for binder surface based on an improved butterfly optimization algorithm was proposed. Firstly, according to the require-
ments of drawing process characteristics, the boundary combination template composed of chamfer, straight line and curve in order was es-
tablished. Then, based on the combination template, a binder surface boundary fitting method based on the improved butterfly optimiza-
tion algorithm was proposed, and by introducing chaotic mapping to enrich the diversity of initial population and improve the global search
ability. At the same time, Gaussian variation strategy was implemented for individuals to enhance the local search ability and improve the
convergence speed. Finally, the generated boundary curve segments were grouped and matched, and the corresponding multi-curvature bind-
er surfaces were generated through scanning and guiding. For automotive panel, the multi-curvature binder surface obtained not only meets
the requirements of process feature combination, but also ensures the outer contour shape of panel. Numerical simulation and forming tests
show that the binder surface designed by this method meets the drawing process requirements and guarantees the forming quality of panel.
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Fig. 1 Design method of multi-curvature binder surface
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Fig. 4 Boundary curve 1 (a) and corresponding optimization

iteration curves (b)
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Fig. 13 Multi-curvature binder surface (a) and its forming result (b)

for automobile front cowl panel
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Fig. 14 Butterfly-type multi-curvature binder surface (a) and its forming

result (b) for automobile front cowl panel

WT TR AL R B, WA 5 AR B
T AL A 238 15 A o 2 . ) I ) Ak vk A T
ek, DR R A S8, W E S
PERERL 3 A 2B B0 IE T ekt 5 i Sk T
ZRHIE IR G A R
(3) SRR Z2 il Ta0 Hoeh i 2R A 795 2 7 =6 1
R T A R B RE, WEB TR F £ il v o
THT 7 VA WA H ek T BB 8 A 280 IR AT o A2k 1) U 2
G SGIFRNS, AVRAEE R R TR AL TR
) L
(T#% 252 W)



