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Simulation Study on Effect of Preload on Tensile Mechanical Properties of

Composite Bolted Joints

YUE Xuande, HAN Zimo, ZHANG Honghao
(AVIC Chengdu Aircraft Industry Group Co., Ltd., Chengdu 610091, China)
Abstract : As preload is the key parameter to meet the mechanical properties of the structure in composite bolted structures, a
finite element model of composite single—bolt single—lap joint is established for investigating the influence of the preload and
assembly stress on its tensile mechanical properties. Eleven sets of different sizes of preload levels are set, and the influence law
of preload on the tensile stiffness, peak load and progressive damage of the composite material are obtained. The results show that
the tensile stiffness and peak load of the composite bolt joint increases first and then decreases with the increase of the preload
force for 6.35 mm diameter bolts, and the best mechanical properties are obtained when the preload force is about 12 kN, The
initial damage load of the composite laminate increases slowly and then decreases rapidly with the increase of preload, in which
the initial damage load reaches the maximum when preload is 10 kN and the initial damage load of the fiber attains the maximum
as preload is 12 kN.
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