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Introduction

Polymer-blend nanocomposites-based on thermoplastic 
polyolefins containing an elastomer and an organic or an 
inorganic filler have found wide application in automotive 
and airplane industries, shipbuilding, household appliances 
and medical apparatus [1–3]. Polypropylene (PP) is one of 
the thermoplastics which is extensively used due to its low 
price, low density, high thermal stability, high performance 
and easy processing. However, its poor impact resistance 
at low temperatures and high strain rates puts limitations 
on its application [4, 5]. The practice of blending PP with 
rubbers like EPDM improves the toughness of this mate-
rial. These blends are named as thermoplastic polyolefin 
elastomers (TPOs). Although compounding rubber phase 
with PP improves the toughness, it reduces the mechanical 
properties such as stiffness and hardness. These mechani-
cal and thermal properties can be improved dramatically by 
adding a very small proportion of filler such as nanoclay to 
PP [6, 7]. The effectiveness of nanoclay particles extremely 
depends on the degree of dispersion in the TPO matrix [8]. 
In a research conducted by Naderi et al. [9], the effect of 
mixing sequence on the mechanical and rheological prop-
erties of PP/EPDM/clay nanocomposite prepared by using 
an internal mixer was investigated. They concluded that the 
nanocomposites prepared by mixing a pre-blended PP/clay 
master batch with EPDM phase, showed a good disper-
sion of clay within the polymer matrix. Khosrokhavar et al. 
[10] also investigated the effect of process parameters on 
PP/EPDM/clay nanocomposite. Their results showed that 

Abstract Nanocomposites-based on polypropylene (PP), 
ethylene-propylene diene monomer (EPDM) and Cloisite 
15A have wide applications in automotive and aerospace 
industries and medical apparatus due to their excellent 
mechanical, thermal and chemical properties. In this study, 
a nanocomposite of PP/EPDM/nanoclay containing PP (77 
wt%), EPDM (20 wt%) and nanoclay (3 wt%) was fabri-
cated by friction stir processing (FSP) method. X-ray dif-
fraction, thermogravimetric analysis, differential scanning 
calorimetry and tensile testing were performed to determine 
the morphology and tensile properties of this nanocompos-
ite. The Box-Behnken design was applied to investigate 
the effect of the process parameters such as tool rotational 
speed, traverse speed and shoulder temperature on the ten-
sile properties of the nanocomposite. The results showed 
that the tensile strength increased from 15.8 to 18.2 MPa 
with increasing the tool rotational speed and shoulder tem-
perature while the elongation-at-break dropped from 46 
to 22 %. A maximum tensile strength of 17.6 MPa and a 
minimum elongation-at-break of 26 % were obtained at 
the traverse speed of 40 mm/min when the rotational speed 
and shoulder temperature were at the central levels them-
selves. The prediction models showed that when the tool 
rotational speed, traverse speed and shoulder temperature 
were set, in the given order, as 1200 rpm, 45.65 mm/min 
and 113.65 °C, a simultaneous maximization of tensile 
strength of 16.03 MPa and elongation-at-break of 46.41 % 
was obtained.
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