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Abstract—EPDM/silicone rubber nanocomposites have been 
prepared by incorporating various loading (1, 3, 5, 7, phr) of MMTs 
nanoclay onto EPDM and silicone rubber (VMQ) blends using melt 
mixing process by two roll mill. Effect of MMT content on 
mechanical, thermal, and morphological properties of the 
nanocomposites are investigated .Mechanical properties such as 
tensile strength, tensile modulus & hardness were tested. Thermo 
gravimetric analyzer (TGA) analysis is carried out to analyze the 
thermal stability of the nanocomposites. The results of mechanical 
properties such as tensile strength, modulus, elongation at break and 
hardness etc, have remarkably increased with the incorporation of 
nanofiller in rubber matrix has been found to be maximum at 5 phr 
loading of nanofiller. The improvisation in various properties can be 
attributed to better interfacial adhesion between reinforcement and 
rubber matrix. SEM micrographs demonstrate better dispersion of 
MMT in the blend matrix. The thermal stability of blend system 
remarkably shows and appreciably enhancement due to better 
interfacial adhesion between the MMT and Polymer Matrix. 
 
Keywords: Silicone rubber, EPDM, Nanoclay, Tensile Strength, 
Thermal properties. 

1. INTRODUCTION 

Nanocomposite is a material in which polymer matrix 
reinforced by nanofiller having dimension < 100 nm [1-2]. In 
the present scenario nanocomposites are novel materials and 
they are playing vital a role in material science and 
technology. Nanocomposite has been offering superior 
properties, such as strength and moduli [3-5], decreased 
thermal expansion co-efficient, enhanced ionic conductivity, 
decreased flammability, toughness and barrier properties [7-
8], compared to conventional composites. They offer these 
properties due to the nanoscale dispersion of the nano 
reinforcement material within the polymer matrix and efficient 
interfacial adhesion between the polymer and nano filler. 
Various nano composites have been prepared based on carbon 
black, carbon nanotubes, exfoliated graphite, nano crystalline 
metals [9] etc. Ethylene propylene diene monomer (EPDM) is 
an unsaturated polyolefin rubber which has attracted much 
attention for outdoor applications such as automotive sealing 
systems. Silicone rubber delivers the excellent strength, and 
temperature resistance from-60oC to+260oC and durability 

needed under the bonnet and helps to provide crushing thermal 
resistance and mechanical properties, load bearing and 
protective shock absorption qualities to automotive interiors 
[10-11]. 

In the present work, a binary blend of EPDM /silicone rubber 
has been prepared by melt blending process using two roll 
mill. Modified MMT has been used as a nanofillers are 
dispersed in the EPDM/silicone rubber blend system. The 
influence of modified MMT at various loadings on the 
thermal, mechanical and morphological properties of the 
binary blend system has been studies.  

2. EXPERIMENTAL 

2.1 MATERIALS 

The following ingredients were used in the present work: 

EPDM rubber: EPDM (KEP-960) having the specific gravity 
of 0.87 and a Mooney viscosity of 49(ML 1+4 at 1250C) with 
ethylene content = 70 wt.% , propylene content = 23.85 wt.% 
and ethylene norbonenen of 5.7 wt.% was provided by Kumho 
Polychem. Co. Ltd., Korea.  

Silicone rubber: VMQ (Silastic NPC-40) having the specific 
gravity of 1.11 gm. /cm3 was provided by Dow Corning 
(USA).  

MMT Nanoclay: Organo modified montmorillonite (OMMT) 
clay: Nanomer® 1.31 PS, montmorillonite clay surface 
modified with 15-35 wt. % octadecylamine and 0.5-5 wt. % 
aminopropyl triethoxy silane supplied from Sigma Aldrich, 
(USA),was used as reinforcing agent to prepare the 
nanocomposites. 

PREPARATION OF NANOCOMPOSITES: Blend of 
EPDM and silicone rubber was prepared by melt mixing equal 
weight percentages (50:50) of the materials in a two roll mill 
for about 15 minutes at room temperature. Silica gel of 
required quantity was incorporated to the blend and mixing 
was continued for 10 minutes.  
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