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of cross-linked low-density polyethylene/ethylene
vinyl acetate/organoclay nanocomposite foams
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Abstract Injection molding of foam articles has always

attracted much interest because of elimination of sink

mark, good dimensional stability and reduced production

cost. In this study, the nanocomposite samples based on

low-density polyethylene/ethylene vinyl acetate/organo

montmorillonite were processed into foams by injection

molding method. Nanocomposites were prepared by co-

rotating a twin-screw extruder. The experimental design

was based on Box–Behnken method and parameters such

as injection rate, mold temperature and nanolayered silica

content were examined in relation to physico-mechanical

properties of foams using response surface methodology.

Three levels of injection rate (30, 60 and 90 mm/s),

nanoclay content (0, 3 and 6 phr) and mold temperature

(160, 175 and 190 �C) were chosen. The mathematical

model and response surface graphs were employed to

illustrate the relationship between the variable parameters

and foam properties. The results revealed that the cell size

and cell density as the main characteristics of the foams

were affected by all parameters. Cell density of samples

was affected by mold temperature, injection rate and

nanoclay content. At high level of nanocontent the increase

of injection rate was accompanied by decreases in density.

Tensile strength and specific compression modulus of

samples passed through a maximum versus mold temper-

ature due to competition between cross-linking reaction

and cell growth. At high mold temperature and injection

rate, the cell rupture occurred because of low viscosity of

the compounds at these conditions.
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Introduction

Polymeric foams have been used in a wide range of appli-

cations in human life. Because of specific characteristics

and light weight versus suitable mechanical properties,

these materials are widely used in automotive, aerospace,

construction, electronic and packaging industries [1, 2]. In

addition, from a commercial point of view, density reduc-

tion can be turned directly into cost saving [3].

There is a large body of studies which describe different

aspects of polymeric foam materials including processing,

properties and applications. Several authors have investi-

gated the effect of different foaming processes such as

batch processing [3–5], extrusion foaming [6, 7], rotational

molding and injection molding [8–10] on the ultimate

properties of the foam. They developed foaming process

and depicted stages of foaming process like nucleation,

growth and solidification [11, 12].

The effects of rheology and flow properties of the

compound on foam morphology and subsequently final

properties of the foam have been reported in the literature

[13]. LDPE foam is one of the most popular materials

among polymeric foams which, because of interesting

characteristics like stress hardening, is widely used in

industry [14]. To improve service temperature, weather-

ability and resistance to electrical discharge, the cross-

linked PE/EVA foams are highly recommended [15].

Even recently, the use of nanoparticles in the production of

foams can be found in many published works. It is well known

that the cell size and cell density are affected by nanoparticles
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