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Experimental Study of Tensile and Impact Mechanical Properties in
Polymer-Based Hybrid Nanocomposites by Response Surface
Methodology

Ebrahim Nouri Niyarakil, Mohammad Reza Isvandzibaei*2, Meysam Nouri Niyaraki

Abstract

In this study, the mechanical properties of polymeric hybrid nanocomposites based polypropylene (PP)
and ethylene-propylene dine monomer (EPDM) reinforced with graphene nanosheets, a nano clay, and
glass fiber by response surface methodology is investigated. Compounds include 0, 1, and 2 wt%
graphene nanosheets, 0, 3, and 6 wt% nano clay 0, 10, and 20 wt% glass fibers, and 0, 5, and 10 wt%
EPDM which were prepared by an internal mixer. Samples for mechanical testing were made by a hot
press machine. The tensile tests were performed to determine the tensile strength and tensile modulus and
the impact test was performed to assess the impact strength of the compounds. SEM images were also
used to observe how the nanoparticles and glass fibers dispersed in the polymer. It was observed that
graphene and clay nanoparticles had well dispersion at low wt%, but aggregation was observed at high
wt% of them. Graphene nanosheets at low wt% increased impact strength, tensile strength, and tensile
modulus by 23%, 46%, and 16% respectively. However, high weight percentages, it has reduced them.
With addition of nanoclay at low wt% has increased the tensile strength by 21%, reduced it at high wt%,
and reduced impact strength and tensile modulus. With the addition of glass, fibers has increased the
impact strength and tensile modulus by 18% and 24%, and the tensile strength is increased at low wt%
and reduced at high wt%. The addition of EPDM increased the impact strength by 57% while reducing
the tensile properties.

Key words: Hybrid nanocomposites, Mechanical properties Graphene nanosheete, Nanoclay, Glass
fiber
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