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Riveting Sequence Planning of Large Curvature Carbon Fiber Skins Based on Genetic Algorithm

HE Peng, CHEN Qingliang, LUO Jinwei, FENG Ruoqi
(AVIC Chengdu Aircraft Industrial (Group) Co., Ltd., Chengdu 610092, China)

[ABSTRACT] After curing and molding, the large curvature carbon fiber skin will produce a large curing deformation,
resulting in a gap between the skin and the skeleton, and the composite skin will bear a certain assembly load when riveting
assembly. In order to control the assembly load in the assembly process of large curvature carbon fiber skin riveting
assembly, a numerical calculation model of the riveting process of composite skin was constructed, and a riveting sequence
optimization model was established with the maximum strain of the skin during the riveting process being the smallest, and
the loading point and constraint point support reaction force being less than the critical value as the constraint conditions,
and the optimization model was solved by genetic algorithm and ABAQUS secondary development. The results show that
the maximum strain of the composite skin under the preferred riveting order is significantly smaller than the strain during
riveting according to the process experience order, which proves that the method is effective and feasible.
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Table 1 Gap between the riveting point and the skeleton

(R E [ B e /mm T [ B /mm
1 7.004 6 3516
2 6.517 7 3.114
3 5.699 8 2.293
4 4.856 9 1.802
5 4.059 10 2.108
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Table 2 Material parameters of ZT7H/QY9611
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Table 3 Four empirical riveting sequences

BRI St HLARBI BT
1 3/4/5/10/9/8/7/6/1/2
2 3/2/1/6/7/8/9/10/5/4
3 8/9/10/5/4/3/2/1/6/7
4 8/7/6/1/2/3/4/5/10/9
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Fig.7 Maximum strain of parts under empirical riveting sequence
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