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Failure analysis of composite wing adhesive joints using 3D cohesive
interface element
Mojtaba Heidari, Davood Salimi-Majd, Bijan Mohammadi*

Department of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran.
*P.0.B. 982177240208 Tehran, Iran, bijan_mohammadi@iust.ac.ir

Keywords Abstract

Cohesive zone model Due to high strength and stiffness in comparison with their weights, laminated composite materials are
Continuum damage mechanics widely used in many structures such as aerospace. Therefore to predict their mechanical response, the
Ladeveze damage theory understanding of their failure mechanisms is very important. The delamination between composite layers
Skin/Stringer and adhesive joints is one of the main damage modes of these materials. In this research, the cohesive zone

model is used to predict the damage evaluation of composite wing adhesive joints. The advantage of this
method is the modeling of delamination growth without any requirements to the presence of initial crack
and remeshing. Moreover to predict the probable damage in composite layers the Ladeveze progressive
damage model has been implemented in Abaqus using user defined code (Umat) and also the importance of
considering the intralaminar failure on the acceleration in damage initiation and propagation in adhesively
bonded joints have been evaluated .The results verify the proper accuracy of implemented method.
Furthermore, the results of solid cohesive elements showed to be more accurate in predicting damage
initiation and evaluation in comparison to shell elements. Finally effects of adhesive properties such as
thickness and quality of bonding in load capability of wing structure have been investigated.
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1. Virtual Crack Closure
2. Void
3. Strain energy release rate
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1. Fracture toughness
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