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Stress Intensity Factors in Adhesive Bonded Orthotropic Structures
H. S. Ro and C. S. Hong

Abstract

The stress analysis of two-orthotropic layer, adhesively bonded structures is considered. An
orthotropic plate has a through-crack of finite length and is adhesively bonded by a sound
orthotropic plate. The problem is reduced to a pair of Fredholm integral equations of the
second kind. Using a numerical integration scheme to evaluate the integrals, the integral
equations are reduced to a system of algebraic equations. By solving these equations some
numerical results for stress intensity factors are presented for various crack lengths.
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Fig. 2 Loadings on plates of materials 1 and 2 in
perturbation problem.
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Fig. 4 Stress intensity factors for two-isotropic ply,
adhesively bonded structure.
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Fig. 5 The normalized stress intensity factor K,/
P, za for various crack lengths.
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Fig. 6 Influence of debonding size on the stress inte-
nsity factors in a two-layer bonded structure.

NC DEBOND IN ADHESIVE

05 ¢

NORMALIZED STRESS INTENSITY FACTOR Ky/RWIE

0.1 0.2
CRACK LENGTH 2a (inch)

Fig. 7 Influence of adhesive thickness on the stress
intensity factors in a two-layer, bonded
structure.
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