
Accepted Manuscript

Timber-mortar composites: the effect of sol-gel surface modification on the
wood-adhesive interface

Sanja Kostic, Vivian Merk, John K. Berg, Philipp Hass, Ingo Burgert, Etienne
Cabane

PII: S0263-8223(18)30635-4
DOI: https://doi.org/10.1016/j.compstruct.2018.06.108
Reference: COST 9902

To appear in: Composite Structures

Received Date: 13 February 2018
Revised Date: 22 June 2018
Accepted Date: 27 June 2018

Please cite this article as: Kostic, S., Merk, V., Berg, J.K., Hass, P., Burgert, I., Cabane, E., Timber-mortar
composites: the effect of sol-gel surface modification on the wood-adhesive interface, Composite Structures (2018),
doi: https://doi.org/10.1016/j.compstruct.2018.06.108

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.

https://doi.org/10.1016/j.compstruct.2018.06.108
https://doi.org/10.1016/j.compstruct.2018.06.108


  

1 
 

Timber-mortar composites: the effect of sol-gel surface 

modification on the wood-adhesive interface 

 

Sanja Kostic
†,‡,

*, Vivian Merk,
†,‡

 John K. Berg,
†,‡

 Philipp Hass ,
†,‡

 Ingo Burgert,
†,‡

 and 

Etienne Cabane
†,‡,

* 

 

†
Wood Materials Science, ETH Zürich, Stefano-Franscini-Platz 3, CH-8093 Zürich, 

Switzerland 

‡
Applied Wood Materials, EMPA – Swiss Federal Laboratories for Materials Science and 

Technology, Überlandstrasse 129, CH-8600 Dübendorf, Switzerland 

 

KEYWORDS: Wood, Sol-gel, Organosilanes, Adhesion, Interface, Surface properties, 

Mortar  

 

ABSTRACT 

Timber-mortar composite structures require rigid, strong, but also ductile connections to 

optimize their performances. Up to now, the preferred connection systems were based on 

metal fasteners and notches in wood. In this study, an alternative approach based on a fully 

glued connection was studied (using an epoxy-based system), and a wood pre-treatment was 

applied in order to enhance the compatibility and the adhesion properties at the interface 

between beech wood and mortar. The wood surface was functionalized with a xerogel 

obtained by means of a sol-gel process, consisting of two layers of silane nanofilms – namely 

tetra-ethoxysilane and (3-Aminopropyl) triethoxysilane. Chemical analysis of the wood 

surface confirmed the chemical bonding of the silanes. Microscopy images revealed that the 
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