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Tab. 2 Test schemes of the adhesive structure

Seheme Adhesive layer layer width/ layer thickness/
length/mm mm thickness/mm mm
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Theoretical and test analysis of the influence of adhesive structure parameters on
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connection failure performance
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Abstract: To enhance the assembly connection performance of adhesive structures in heavy machinery and aerospace

equipment, a numerical analysis model based on the cohesive force element was developed to investigate the failure behavior

of adhesive joints. The evolution of shear stress distribution in the adhesive layer during the tensile-shear failure process under

different loading stages was analyzed. The variations in ultimate failure load and structural stiffness with different adhesive

joint parameters were systematically studied, and tensile-shear failure tests were conducted. The results indicate that the shear

stress distribution in the adhesive layer transitions from an initial U-shaped profile to an M-shaped and finally evolves into an

approximately inverted U-shaped pattern as the load increases. Increasing the length or width of the adhesive layer

significantly improves both the ultimate failure load and overall structural stiffness. However, increasing the adhesive layer

thickness or substrate thickness exhibits a minor effect on the ultimate failure load. Notably, the structural stiffness decreases

with increasing adhesive thickness but increases with higher substrate thickness.

Key words: Adhesive joint structure; Assembly interface adhesive strength; Cohesive force element; Adhesive stress;

Ultimate failure load
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