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Development of the Failure Model for the
Adhesive Bonded Tubular Single Lap Joint

Su-Jeong Lee™ and Dai-Gil Lee*

ABSTRACT

The accurate calculation of the stresses and torque capacities of the adhesive bonded joints
is not possible without understanding of the failure phenomena of the adhesive joints and the
nonlinear behavior of the adhesive.

In this paper, the adhesive failure model of the adhesive bonded tubular single lap joint with
steel-steel adherends was proposed to predict the torque capacity accurately.

The model incorporated the nonlinear behavior of the adhesive and the different failure modes
in which the adhesive failure mode changed from the bulk shear failure, via the transient failure,
to the interfacial failure between the adhesive and the adherend, according to the magnitudes
of the fabrication thermal residual stresses.
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Table 1. Material Data of the Epoxy Adhesive

and the steel Adherend

Adhesive Adherend

IPCO 9923 STEEL
Tensile modulus (GPa)| 1.30 200.0
Shear modulus (GPa) | 0.481 76.9
Poisson’s ratio 0.41 0.30

Tensile strength{(MPa) | 45.0
Shear strength(MPa) 29.5

not required

not applicable

Shear strain limit 0.60 not required

Thermal expansion 72.0 11.7
(107°m/m T)

Viscosity paste type | not applicable

Cure temperature(T ) 80.0 not applicable

Cure time(hour) 3 not applicable
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Fig. 2. Configuration of the Adhesive Bonded
Joint Specimen
(a) Outer adherend
(b) Inner adherend
(¢) Adhesive bonded joint
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Fig. 5. Finite Element Mesh for Stress
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(a) Case of fabrication thermal residual
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