
Accepted Manuscript

Influence of the presence of defects on the adhesive layer for the single-lap bonded
joint-Part II: Probabilistic Assessment of the critical state

M. Elhannani, K. Madani, Z. Chama, E. Legrand, S. Touzain, X. Feaugas

PII: S1270-9638(16)30405-9
DOI: http://dx.doi.org/10.1016/j.ast.2016.12.020
Reference: AESCTE 3869

To appear in: Aerospace Science and Technology

Received date: 9 August 2016
Revised date: 28 November 2016
Accepted date: 27 December 2016

Please cite this article in press as: M. Elhannani et al., Influence of the presence of defects on the adhesive layer for the single-lap bonded
joint-Part II: Probabilistic Assessment of the critical state, Aerosp. Sci. Technol. (2016), http://dx.doi.org/10.1016/j.ast.2016.12.020

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.ast.2016.12.020


1 
 

Influence of the presence of defects on the adhesive layer for the single-lap bonded 
joint-Part II: Probabilistic Assessment of the critical state 

M. ELHANNANI1, K. MADANI1*, Z. CHAMA2, E. LEGRAND3, 4, S. TOUZAIN3, X. 
FEAUGAS3 

1. Laboratoire Mécanique Physique des Matériaux, Department of Mechanical Engineering, University of Sidi Bel Abbes, 
Sidi Bel Abbes 22000, Algeria Fax: 00-213-48-54-41-00  
2. Laboratoire de Modelisation des Composants et de Conception des Circuits, Departement d’electronique, Faculte 
 des Sciences de l’Inge nieur, Universite Djillali Liabes de Sidi Bel Abbes, BP 89, 22000 Sidi Bel Abbes, Algeria 
3. Laboratoire des Sciences de l'Ingénieur pour l'Environnement, LaSIE - FRE CNRS3474, Université La Rochelle - Ave 
Michel Crépeau - 17042 LA ROCHELLE, France, Fax : 00-33-5-46-4572-72  
4 Department of Mining and Materials Engineering, McGill University, Montreal, Quebec H3A 0C5, Canada 
*Corresponding author:  K. Madani   email: koumad10@yahoo.fr;   university mail address: kouider.madani@univ-lr.fr     
telephone: 00213779101093 

 

Abstract 

In this paper, we analyse the variation of shear stresses in the adhesive layer, used in a single lap 
joint, in the presence of variable numbers and positions of defects. The results of the value of maximal 
shear stresses were used to develop a shear stress probability distribution models in the adhesive of 
SLJ with presence of one, ten and fifty defects with random position to improve the damage 
probability. Based on the result found in part-I, a set of theoretical samples was generated and their 
corresponding histograms using Freedman-Diaconis method. Seven different probability density 
functions (PDFs) were fitted to these histograms. In each case, a Kolmogorov-Smirnov test was used 
to evaluate the quality of fit. Finally, after substituting the values of estimated parameters for each 
distribution, a set of fully defined PDFs have been proposed for the shear stress in the adhesive layer 
of SLJ in the presence of artificial defects with random positions. This PDF has been used to 
introduce a new criterion included critical shear stress but also distribution parameters of damage.  
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Introduction  

Adhesive joints encounter in-service defects that may have an impact on the joint strength. Any 
manufacturing process will inevitably introduce some defects in the end product. It is almost 
impossible to produce a defect-free joint, even under stringent controls. Entrapped air, foreign bodies, 
grease or dirt created is bonds in the joint. No load can be transferred through areas that are disbanded. 
Consequently, load has to be transferred through alternative neighboring paths, increasing the stress in 
these areas. It is important to know how these defects could affect the strength of the bonded 
component [1].  

Several researchers studied the sticking phenomenon and invest more time analyzing the 
processes by the determination of influencing factors on its durability during use by experimental, 
analytical and numerical methods. Karachalios et al [1] studied the strength of single lap joints with 
artificial defects. In their studies two different adhesives, one strong and ductile and the other weak 
and brittle, and three different types of steel were used. Rectangular and circular artificial defects 
located in the middle of the overlap, with increasing size, were studied. They showed that when a 
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