Author’s Accepted Manuscript

International Journal (.)f

fh lasti 1al models for th
application of adhesive pointfixings bomrcen glass Adh@S!Oﬂ &
and metal Adh e Slve S

Jonas Dispersyn, Stijn Hertelé, Wim De Waele, Jan

Belis

www.elsevier.convlocate/fjadhadh
PII: S0143-7496(17)30068-4
DOI: http://dx.doi.org/10.1016/j.ijadhadh.2017.03.017

Reference: JAAD1997
To appear in:  International Journal of Adhesion and Adhesives

Received date: 15 April 2016
Accepted date: 14 March 2017

Cite this article as: Jonas Dispersyn, Stijn Hertelé, Wim De Waele and Jan Belis
Assessment of hyperelastic material models for the application of adhesive point
fixings between glass and metal, International Journal of Adhesion an
Adhesives, http://dx.doi.org/10.1016/j.ijjadhadh.2017.03.017

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
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.2017.03.017
http://dx.doi.org/10.1016/j.ijadhadh.2017.03.017

Assessment of hyperelastic material models for the application of adhesive point-fixings

between glass and metal

Jonas Dispersyn®, Stijn Hertelé®, Wim De Waele®, Jan Belis®*

’Department of Structural Engineering, Ghent University, Ghent, Belgium

|{’Department of Mechanical construction and production, Ghent University, Ghent, Belgium
Jonas.Dispersyn@UGent.be

Stijn.Hertele@UGent.be

Wim.DeWaele@UGent.be

Jan.Belis@UGent.be

*Correspondence to: Ghent University, Department of Structural Engineering - Laboratory for Research on
Structural Models, Technologiepark-Zwijnaarde 904, B-9052 Ghent, Belgium. Tel.: +32 9 264 54 78; fax: +32 9

264 58 38.

Abstract

For the investigation of adhesive point-fixings a computationally demanding finite element model is required.
The accuracy of the numerical results depends highly on the validity of the used material models, which
describe the deformation behaviour of the adhesive. The material models are derived from curve-fitting the
mathematical expressions to experimental data mostly derived from uniaxial and equibiaxial experiments. In
literature the suitability of the used material models is determined by comparing the numerical results from
the same uniaxial and equibiaxial experiments to the experimental results. In contrast, in this contribution, the
material models are validated by two additional validation experiments, i.e. an adhesive point-fixing loaded in

uniaxial tension and an adhesive point-fixing loaded in a combination of tension and shear.

After comparison of the numerical and experimental displacements, it appears that the material models that

are calibrated by shear tests or by a combination of shear tests yield the best results. In addition, most
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