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Nonlinear Analysis of Adhesive Tubular Joints with Composite Adherends
subject to Torsion

Je Hoon Oh™

ABSTRACT

Since composite materials have anisotropic properties that depend on their stacking angle and sequence, the
analysis of joints with isotropic adherends is limited in describing the behavior of the adhesive joint with
composite adherends. In this study, the nonlinear solution for adhesive joints with composite adherends was
derived by incorporating the nonlinear behavior of the adhesive into the analysis. The behavior of the laminated
composite tube was first analyzed, and the stress distributions of the composite tubular adhesive joint were
calculated by including the nonlinear properties of the adhesive. The effect of the stacking sequence of
composite adherends and bonding length on torque capacities of joints was examined, and results of the
nonlinear analysis were also compared with those of the linear analysis.
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Fig. 1 Configuration of a laminated composite tube.
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Table 1 Material properties of adhesive and adherends

Adhesive Adherend
Epoxy Steel Carbon/Epoxy
E: (GPa) 1.30 200 128
E; = E3 (GPa) 1.30 200 10
G12 = G13 (GPa) 0.46 76.9 4.49
Gz (GPa) 0.46 76.9 358
Viz = Vi3 0.41 0.30 0.28
Va3 0.41 0.30 0.47
77 (Gpa) 30.0 - -
Pimit 0.4 - -
toy (mm) - - 0.15
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Fig. 3 Stress components in the adhesive (applied torque T = 235 Nm):
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Fig. 4 Comparison of stress components in the adhesive between the three different cases of analysis (applied torque T = 235 Nm):
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