Author’s Accepted Manuscript

characersation of nterfacial | debondng 1 Adh@S}Oﬂ &
laminated glass AthSlVes

J. Pelfrene, S. Van Dam, W. Van Paepegem

www.elsevier.convlocate/jjadhadh

PIL: S0143-7496(15)00111-6
DOI: http://dx.doi.org/10.1016/j.ijjadhadh.2015.07.010
Reference: JAAD1685

To appear in:  International Journal of Adhesion and Adhesives

Received date: 26 November 2014
Accepted date: 13 July 2015

Cite this article as: J. Pelfrene, S. Van Dam and W. Van Paepegem, Numerical
analysis of the peel test for characterisation of interfacial debonding in laminated

glass, International ~ Journal  of  Adhesion and  Adhesives,
http://dx.doi.org/10.1016/j.ijjadhadh.2015.07.010

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.


http://www.elsevier.com/locate/ijadhadh
http://dx.doi.org/10.1016/j.ijadhadh.2015.07.010
http://dx.doi.org/10.1016/j.ijadhadh.2015.07.010

Numerical analysis of the peel test for characterisation of interfacial debonding

in laminated glass

J. Pelfrene*, S. Van Dam, W. Van Paepegem
Department of Materials Science and Engineering, Ghent University, Technologiepark-
Zwijnaarde 903, 9052 Zwijnaarde, Belgium

“Joren.Pelfrene @ UGent.be

ABSTRACT

Laminated safety glass is widely used in construction and as automotive windshield. When
the glass plies break under dynamic loading, the adhesion between the glass plies and the
interlayer is key to achieving the required safety performance. However, direct measurement
of the interfacial adhesive properties is not possible with the existing test methods. In
corresponding calculations, material behaviour is often simplified, which leads to inaccurate
results. In this article, a finite element model for the 90° peel testing of laminated glass is
studied. Hydrogen bonding at the interface between poly-vinyl butyral (PVB) interlayer and
glass is represented in the model by a cohesive zone. It is seen that the experimentally
measured peel force can successfully be matched by the simulations, but several combinations
of variables can give the same result. Therefore, a parameter study is performed to establish
the influence of each variable. It is found that the peel arm, consisting of the PVB and an
aluminium backing foil, can not be regarded as a thin film. Furthermore, the exact shape of
the traction-separation law governing the cohesive zone has negligible influence on the

simulation results, whereas the combination of interfacial strength and fracture energy fully
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