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Optimization Method for Layout of Temporary Fasteners of Aircraft Composite Structure

Assembly Pre-Joining

WU Yuetao', ZHOU Laishui', ZHAO Cong"’, AN Luling', QU Zhengtao', GAO Shaowu’
(1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;

2. Innovation Center of Jiangsu Province for Advanced Composite Technology and Equipment, Nanjing 211500, China)

[ABSTRACT] The temporary fasteners are used in pre-joining during aircraft assembly. To improve the fit effect of
assembly parts in pre-joining process, a layout optimization method for temporary fasteners in composite structure assembly
pre-joining was proposed. An equivalent model for calculating the deformation and gaps of the panel in pre-joining
process was established, and the calculation of key variables was improved. Layout optimization of temporary fasteners
was performed based on the equivalent model. Assembly experiments of composite panel and metal frame wing box was
conducted for verification. The results show that the improved calculation method can calculate key matrix variables in a
shorter time. The single computation time for panel deformation during the optimization process is significantly reduced.
The calculated deformation and gaps results are in good consistency with the experimental data. The established method
can calculate the layout of temporary fasteners with high surface fit ratio, providing valuable reference for the development
of pre-joining processes for large composite structure assemblies.
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Fig.1 Schematic diagram of aircraft structure pre-joining
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Fig.2 Wing box assembly model of composite panel-metal frame
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Table 1 Material parameters of T300 carbon fiber reinforced epoxy resin matrix composite single-layer panel
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