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Extended abstract

The mechanical behavior of glass is linear until 
breakage. However, the polymeric interlayers 
are viscoelastic or viscoplastic materials, 
which means that their mechanical response 
has an elastic and a viscous component: the 
elastic response is proportional to the strain, 
in contrast to the viscous component which is 
proportional to the strain rate. The mechanical 
response of polymeric interlayers is time - and 
temperature dependent.
Therefore, this research is focused on 
determining the relationship between the 
chemical properties of different interlayers 
and their mechanical resistance. Mechanical 
properties for sure could be explained by 
chemical reactions within the production and 
the process of exploitation; mainly focused 
on the lamination process of laminated safety 
glass with Ethylene vinyl acetate (EVA). This 
indicates an interdisciplinary point of view and 
explanation. 
Ethylene-vinyl acetate (EVA) has been under 
a humidity experimental program for 4 
weeks. The idea was to test the level of water 
immersion and investigate the influence on 
mechanical response (Figure 1).

Figure 1. Desiccators used for water 
immersion test.

Differential Scanning Calorimetry (DSC) has 
been conducted for EVA samples before 
exposure to the humidity experimental 
program and after it. As a result, the glass 
transition temperature (Tg) and cross-linking 
behavior were measured.
Every 7 days with Infrared Spectroscopy (IR) 
each sample was examined to detect changes 
on a chemical level within the material 
regarding humidity exposure (Figure 2). 

Figure 2. Equipment used for - Infrared 
Spectroscopy (IR).

Uniaxial tension tests within the regime of 
finite strains on the interlayer were performed 
every 7 days. Results were presented in the 
stress-strain diagram and compared with 
results that were not under the humidity 
experimental program. Evaluation of results 
showed material parameters degradation level 
regarding exposure to humidity.

Understanding the chemistry background 
was challenging but very valuable not just 
for understanding EVA polymer but also for 
understanding how interlayer in laminated 
safety glass (LSG) and laminated glass (LG) 
behaves in general.

Parametric analyses presented in this research 
showed different behavior of the interlayer, 
construction response, and mechanical 
resistance in LSG which was exposed to 
different load conditions and temperature 
changes. 
This paper focuses mainly on EVA interlayer 
because based on the results so far it has 
shown promising results in comparison to 
PVB interlayer which is more common in 
engineering practice. The research presents 
advantages and disadvantages for each 
different load type regarding interlayer 
chemical response.
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Figure 3. Zwick Roell tensile testing machine.


