
Author’s Accepted Manuscript

Controlled reduced-strength epoxy-aluminium
joints validated by ultrasonic and mechanical
measurements

Jocelyne Galy, Joseph Moysan, Abderrahim El
Mahi, Noellie Ylla, Nicolas Massacret

PII: S0143-7496(16)30209-3
DOI: http://dx.doi.org/10.1016/j.ijadhadh.2016.10.013
Reference: JAAD1917

To appear in: International Journal of Adhesion and Adhesives

Received date: 5 April 2016
Accepted date: 11 October 2016

Cite this article as: Jocelyne Galy, Joseph Moysan, Abderrahim El Mahi, Noellie
Ylla and Nicolas Massacret, Controlled reduced-strength epoxy-aluminium joints
validated by ultrasonic and mechanical measurements, International Journal of
Adhesion and Adhesives, http://dx.doi.org/10.1016/j.ijadhadh.2016.10.013

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
http://dx.doi.org/10.1016/j.ijadhadh.2016.10.013
http://dx.doi.org/10.1016/j.ijadhadh.2016.10.013


 

1 
 

Controlled reduced-strength epoxy-aluminium joints validated by ultrasonic 

and mechanical measurements 

 
Jocelyne Galy1, Joseph Moysan2*, Abderrahim El Mahi3, Noellie Ylla1, Nicolas Massacret2 

 
1Laboratoire Ingénierie des Matériaux Polymères, UMR CNRS 5223, INSA-Lyon, 69621 Villeurbanne 

France.  
2Aix Marseille Univ, CNRS, Centrale Marseille, LMA, Marseille,.  
3LAUM UMR CNRS 6613, IUT, 72085 Le Mans cedex 9 – France.  

 

Jocelyne.galy@insa-lyon.fr 

Joseph.moysan@univ-amu.fr 

noellie.ylle@insa-lyon.fr 

 
*Corresponding author. Joseph Moysan 

 

Abstract 

In this study a series of joint systems, consisting of aluminium substrates bonded using an epoxy 

adhesive, were produced. Several levels of adhesion were achieved by altering the substrate surface 

treatment and the curing cycle of the adhesive. The goal of this study was to produce reduced-

strength epoxy-aluminium joints that could be used as reference samples for ultrasonic non-

destructive testing (NDT) studies. There is clearly a continuing challenge to improve the quality of the 

adhesively-bonded joint inspection to ensure the durability of the bonds, to monitor repairs, and to 

evaluate the strength of the bonds. However, developing and qualifying innovative or advanced non-

destructive testing requires an essential preliminary step: a method for repeatedly producing 

reduced-strength bonded test specimens must be developed. In this study, in addition to a rigorous 

protocol to produce bonded joints, complementary ultrasonic CSCAN were realised to validate the 

homogeneity of the joints and to ensure that samples met all requirements so as to be considered as 

reference samples. Mechanical tests were performed to evaluate the mechanical strength of each 

joint and Acoustic Emission (AE) was used during the tests in order to confirm the expected fracture 

mechanisms. 
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