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Effect of fiber layup methods on tensile properties of
CFRP-aluminum alloy single-lap adhesive joint
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Abstract: In order to analyze the typical stress distribution rules and stiffness degradation
characteristics of dissimilar material adhesive joints, the effects of different layup methods on the
internal stress distribution state of dissimilar material single-lap adhesive joints were studied, and
then tests and simulations were carried out. First, the CFRP (carbon fiber reinforce plastic)-Al
single-lap adhesive joint test pieces with different layup methods were prepared, the tensile test
ing machine was used to perform tensile tests, and the basic test data were obtained. Second,
the continuous damage model, 3D Hashin failure criterion and Cohesive Zone Model were used
to study the typical failure characteristics of different parts of the dissimilar material transfer joint.
The results showed that as the proportion of 0° layup in the composite plate increased, the ulti-
mate load of the adhesive joint showed an increasing trend, on the contrary, the tensile displace-

ment of the joint gradually decreased. The joint layup method and the load direction affected the
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mechanical properties of the adhesive joint. When the fibers in all directions inside the composite

plate were relatively uniform, the stress concentration of the joint can be effectively reduced.

When the load direction was consistent with the direction of the laminated fibers, the joint

strength can be effectively improved. The proportion of 0° layer in the composite plate had a great-

er effect on the ultimate failure load and SDEG (scalar stiffness degradation) of joint. The smaller

proportion of 0° indicated the weaker bearing capacity of the joint and the more complex SDEG

of joint.
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