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Effect of Tension Field on Joint Strength of CFRP Beam
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(Key Laboratory of Fundamental Science for National Defense- Advanced Design Technology of

Flight Vehicle, Nanjing University of Aeronautics & Astronautics,Nanjing,210016, China)

Abstract: Based on the analysis of boundary force of the pure-shear square plate in the post-buckling
stage,the "I-shaped" composite beam test pieces considering the influence of the stiffness of skin sup-
porting are designed to inspect the effect of post-buckling tension field on joint strength of composite
beam by diagonal tensile test, and the finite element model based on cohesive zone model is used to sim-
ulate the experiment and study the interface failure process and mechanism. The results show that the
delamination field generated in the post-buckling stage of the web significantly increases the delamina-
tion load at the interface, which leads to I/II complex stress state and accelerates the interface failure.
The shearing test which considering the skin supported stiffness makes the skin form normal deforma-
tion after instability in the web, to some extent weakens the increase of the interface delamination load,
so that the failure load of the beam slightly increases. The final failure mode is the failure of the web fi-
ber compression and I/II complex fracture of the interface. The cohesive zone model can well simulate
the fracture of the interface of the composite. And the simulation is basically consistent with the experi-
ment.
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Fig. 2 Pure shear plate buckling mode
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Fig. 3 Shearing load and center point deflection curves

of pure-shear plate
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