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Abstract
Finite element modelling and homogenization approaches are very common for prediction of mechanical performance of 
composite materials. Polymer blends also display a heterogeneous microstructure and the use of these methods to assess 
elastomeric blends is poorly investigated. The main purpose of present investigation is to analyze the possibility of finite 
element modelling by homogenization approach for elastomeric polychloroprene (PCP)/versatic acid vinyl ester/methyl 
methacrylate/2-ethylhexyl acrylate (VeoVa-11/MMA/2-EHA) copolymer blend. To examine the properties of specifically 
obtained materials, two types (random and periodical) of finite element models of the blend microstructure were devised. 
The Mooney–Rivlin function was chosen for the description of both PCP and VeoVa-11/MMA/EHA copolymer. The model-
ling showed that there was not any difference between the periodical and random finite element models. The finite element 
modelling results exhibited a good agreement with the experimentally obtained values for prediction of the mechanical 
behaviour of the blend under large deformations. Therefore, the condition under high strain was studied to predict the effect 
of VeoVa-11/MMA/EHA copolymer content on the stress value of the blend. It was found that the strength of the blend with 
a small amount of VeoVa-11/MMA/EHA (5–10%) was lower in comparison with that of PCP strength. However, the higher 
amount of copolymer (15–20%) had the strengthening effect on the blend.
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Introduction

Polymer blends as latest materials with heterogeneous 
microstructure are ubiquitous in technology. Among other 
advantages of polymer blends, improved adhesion properties 
can also be achieved by addition of polymer additives to the 
adhesive composition [1, 2].

An effective way to modify adhesion properties of poly-
chloroprene (PCP) adhesive is the use of the vinyl esters 
of versatic acid (VeoVa) copolymers [3]. The changes in 

morphology cause changes in PCP adhesion properties 
depending on VeoVa copolymers content. It was found that 
low amounts of VeoVa copolymers improve PCP adhesion 
strength. Especially, the specific VeoVa-11/MMA/2-EHA 
copolymer has significant influence on adhesion properties 
of PCP. The addition of this specific copolymer increases the 
peel strength of PCP by 60%. Correlations between the adhe-
sion properties and cohesive strength of an adhesive layer 
are very important for assessing joint performance [4]. The 
prediction in improvement of adhesion and strength proper-
ties is difficult, because studies on blends properties by per-
forming mechanical tests is time consuming and expensive.

As the computational power has increased over recent 
decades, commercial finite element (FE) softwares, for 
example ABAQUS, ANSYS, LSDyna, etc., are now used 
to study the stress–strain behaviour of various materials, 
including elastomers. The main challenge in FE modelling 
of the mechanical behaviour of elastomers is to choose suit-
able material model and to define the material parameters. 
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