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Finite Element Modeling of Debonding Behavior of Adhesively-Bonded Joints between
Sandwich Panel and Pultruded Profile in Flexural Loading

A. Ghaznavi®”, M. Asgari’, A. Saeidi®, M. Ramyar”, A. Bahri®, and H. R. Lari®
13 PhD Student, Mech. Eng., K.N. Toosi Univ., Tehran, Iran.
2 Assoc. Prof., Mech. Eng., K.N. Toosi Univ., Tehran, Iran.
1458\ind Turbine Technology Development Center,Niroo Research Institute, Tehran, Iran.

Abstract

The strength of adhesively-bonded joints plays a very important role in the behavior of loaded composite
structures. In this work, the debonding behavior of the adhesive joint between the sandwich panel and the
pultruded profile is investigated by the finite element method. The cohesive zone model and the contact
elements are used to simulate the adhesive joint between the stiffener and the panel. Representing the
adhesive material, an embedded layer is modeled between the sandwich panel and the profile. The effects of
the geometrical parameters including the thickness of the adhesive layer and profile on the behavior of the
joint are investigated. Moreover, the effect of the initial defect in the adhesive joint on the debonding results
is studied. The results obtained show that in a perfect bonding, increasing the thicknesses of the profile and
adhesive layer improves the joint behavior against debonding. However, in a defected joint, increasing the
profile thickness decreases the debonding load, and presence of the initial defect decreases the debonding
load by 51%. The results obtained also show that the presence of an embedded adhesive layer has a positive
effect on the debonding behavior of the joint. An initial debonding load without adhesive layer is decreased

by 40% in comparison with the joint containing a 10-mm adhesive layer.
Keywords: Adhesive Joint; Debonding; Initial Defect; Pultruded Profile; Sandwich Panel.
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