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Abstract

With the wide application of fiber-reinforced composite meterial in aircraft space structures

and robot arms, the design and manufacuture of composite joints have become a very important

research area because they are often the weakest areas in composite structure. In this paper, the

torque transmission capacities of the adhesive tubular single lap joint and double lap joint were

studied. The stress and torque transmission capacity of the adhesive joints were analyzed by the

finite element method and compared to the experimental results. The torque capacity of the

double lap joint was increased 2.7 times over that of the single lap joint. Also, the fatigue limit

of the double lap joint was increased 16 times over that of the single lap joint.
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Fig. 4 Method of the bulk shear test
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Fig. 5 Shear stress-strain curves of the epoxy

resin(IPCO 9923)

Table 1 Properties of the epoxy adhesive (IPCO

9923)
Curing temp.(C) 80
Lap shear strength(MPa) 137
(ASTM D-1002-72)
Tensile strength(MPa) 45
Tensile modulus(GPa) 1.3
Shear modulus(GPa) 0.46
Poisson’s Ratio 0.41
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Fig. 11 Finite element mesh for the calculation of the
stresses in the single lap joint
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Fig. 12 Finite element mesh for the calculation of the
stresses in the double lap joint

Table 2 Mechanical properties of the steel
(SM45C) adherend

Tensile
modulus(GPa) 200
Tensile

345
strength(MPa)
Poisson’s ratio 0.33
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