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Effect of Preload on Fatigue Properties of Composite Single—lap Joints
XIAO Ruiheng', WANG Yao', LIU Qingho®, AN Luling
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2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: To study the effect of bolt preload on the fatigue properties of composite single-lap joints, test pieces were designed
according to ASTM standard, and fatigue experiments and simulation analysis were conducted. Extensometer was applied to
measure elongation of the composite laminate hole diameter in the experiments, and the effect of different preload on the failure form
of the joint, fatigue life and elongation of the composite laminate hole diameter was studied. On this basis, a finite element model
was established to analyze the progressive damage around the hole under fatigue load. The results show that the preload does not
change the failure form of the joint. As the preload increases, the fatigue life of the composite single—lap joint gradually increases.
The change curve of the elongation of the composite laminate hole diameter along with the number of cycles can be divided into three
stages of initial fatigue, slow growth and accelerated growth. Since the simulation results are in good agreement with the
experiments, the damage around the hole can be analyzed. Increasing the preload can shorten the number of cycles in the initial
fatigue stage and increase the number of cycles in the slow growth stage of hole diameter.
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