
Author’s Accepted Manuscript

Effect of Adhesion Defects on Crack Propagation
in Double Cantilever Beam Test

Mahfoudh Taleb Ali, Julien Jumel, Martin E.R.
Shanahan

PII: S0143-7496(18)30123-4
DOI: https://doi.org/10.1016/j.ijadhadh.2018.05.008
Reference: JAAD2200

To appear in: International Journal of Adhesion and Adhesives

Received date: 14 March 2018
Accepted date: 5 May 2018

Cite this article as: Mahfoudh Taleb Ali, Julien Jumel and Martin E.R. Shanahan,
Effect of Adhesion Defects on Crack Propagation in Double Cantilever Beam
T e s t , International Journal of Adhesion and Adhesives,
https://doi.org/10.1016/j.ijadhadh.2018.05.008

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/ijadhadh

http://www.elsevier.com/locate/ijadhadh
https://doi.org/10.1016/j.ijadhadh.2018.05.008
https://doi.org/10.1016/j.ijadhadh.2018.05.008


1 

 

Effect of Adhesion Defects on Crack Propagation in Double Cantilever Beam Test 

 

Mahfoudh Taleb Ali
1
, Julien Jumel

1, 2, 3
*, Martin E.R. Shanahan

1 

 

1
University of Bordeaux, I2M, UMR 5295, F-33400 Talence, France. 

2
CNRS, I2M, UMR 5295, F-33400 Talence, France. 

3
Arts et Métiers Paris Tech, I2M, UMR 5295, F-33400 Talence, France. 

* Corresponding author: Julien Jumel, julien.jumel@u-bordeaux.fr 

 

Abstract:  

Double cantilever beam (DCB) tests were performed on specimens consisting of aluminium 

substrates bonded with an epoxy adhesive film and containing strips of poor adhesion 

perpendicular to the crack propagation path. To achieve strong adhesion and cohesive failure 

in the adhesive in the nominal state, P2 etching protocol was used. Artificial adhesion defects 

were obtained by spraying PTFE particles, a dry lubricant, onto the substrate prior to bonding. 

Masks were used to control precisely the position and extent of the contaminated zones. The 

peculiar phenomenon attributed to such crack / defect interaction is an unstable/dynamic 

propagation regime. The crack onset and arrest conditions are investigated here by rewriting 

the energy balance analysis of the DCB test. More sophisticated numerical simulations were 

also performed for refined investigation of the dynamic crack propagation regime. 
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