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Multi-parameter Optimal Design of Composite Double—bolt Hybrid Bolted/
bonded Joints
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(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001)

Abstract In order to improve the load—bearing capacity of the composite double—bolt hybrid bolted/bonded
joints, model was built on ABAQUS and the feasibility was verified based on experiments and finite element
methods. Then, the accuracy of proxy model was studied, and a multi—parameter optimization design was carried out
on the plate width, end distance and hole distance of hybrid joints based on genetic algorithm. The results show that
the quadratic polynomial surrogate model has the highest accuracy. Compared with the load performance of the
conventional double=bolt hybrid bolted/bonded joints obtained in the test, the load—bearing capacity of the structure
after parameter optimization has been increased by 44. 35%.
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Fig. 1 Schematic diagram of CFRP-titanium plate double nail glue screw hybrid connection structure
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Tab.1 Parameters of T300/7901 carbon fiber composite laminate
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Fig. 2 Comparison between simulation and test of hybrid

connection structure
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Fig.3 Comparison of damage and failure results between the simulation model and the specimen
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Tab. 2 Structural parameters and corresponding failure
loads of hybrid connections
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Fig. 5 The numerical distribution of the failure load at each

point of the surrogate model in the range space
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