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Abstract: Aiming at the deformation of carbon fiber reinforced polymer (CFRP) bolted joints
subjected to transverse load as well as the loading situation, a model is established to predict the
tensile strength of a titanium alloy bolted joint with CFRP plates based on the three-dimensional
Hashin failure criterion, in which the load-displacement curve of the CFRP bolted joint from the
beginning of loading to complete destruction is divided into five stages, i. e. the stationary stage,
the slip stage, the complete slip stage, the bolted rod load-bearing stage and the failure stage.
Then, the contact state as well as the mode of load transfer in each stage are analyzed, the
magnitude of bending moment and shear force as well as the distribution of the bolted joint at
different stages are investigated, and the effects of CFRP thickness and bolt preload on the
strength of the joint, bending moment and shear force at the joint are analyzed. The results show
that the maximum error between theoretical calculations and simulation results for bending
moment and shear force at the bolted joint does not exceed 20% in the slip stage and the complete
slip stage, and the maximum error does not exceed 15% in the bolted rod load-bearing stage and
the failure stage.
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