g7 Al a2 A (AY A 2048 453, pp. 1543~1551, 1996 1543

I %« Q| K * . 0| RBH* . OfCHZ *H

(199541 104 169 #H45)

Falilure Model for the Adhesively Bonded Tubular Single Lap Joints
under Static Tensile Loads

Young-Goo Kim, Su-Jeong Lee, Yoon-Mog Lee and Dai-Gil Lee

Key Words : Adhesively Bonded Single Lap Joint (% 2.8 =lwi7d 7] A ztxzcl=)  Nonlinear
Mechanical Property (s8] 43 717 7]%-%4]), Tensile Load Bearing Capability (<!
#ebg Hwhg-uF), Linear Approximation(43 4}4]), Nonlinear Exponential
Approximation(#] 43 =422} 4), Residual Thermal Stress(#AF912#), Fail-

ure Criterion (2|3 33 7] 5}
Abstract

The static tensile load bearing capability of an adhesively-bonded tubular single lap joint that
is calculated using the linear mechanical properties of adhesive is usually far from the experimen-
tally determined because the majority of the load transfer oif the adhesively-bonded joint is
accomplished by the nonlinear behavior of the rubber-toughened epoxy adhesive. In this paper,
both the nonlinear mechanical properties and the fabrication residual thermal stresses of adhesive
were included in the calculation of the stresses of adhesively-bonded joints. The nonlinear tensile
properties of adhesive were approximated by an exponential form which was represented by the
initial tensile modulus and ultimate tensile stength of adhesive. The stress distributions in the
adhesive were calculated by applying the load obtained from the tensile tests. From the tensile
tests and the stress analysis of adhesively-bonded joints, the failure model for adhesively-bonded

tubular single lap joints was proposed.
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Table 1 Material data of the epoxy adhesive and the steel adherend

Adhesive (IPCO 9923) 1 Steel
Tensile modulus (GPa) 1.30 207.0
Poisson’s ratio .41 » 0.30
Tensile strength (MPa) 45.0 0.30
Shear stength (MPa) o 295 Not required
Shear strain limit 0.60 Not required
C.T.E.(10-*m/mC) 2.0 11.7
Viscosity Paste type N Not applicable
Cure temperature (C) 80.0 Not applicable
Cure time (hour) 4 Not applicable
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