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ABSTRACT

Wear behaviour of E-glass reinforced polyester composites with different weight percentages
of resin and fiber have been studied using pin-on-disk method. The wear tests were conducted for the
different normal loading of 5N, 10N and 15N with the varying sliding distances of 500m, 1000m and
1500m. The test results indicate that the 70 wt % of resin and 30 wt % of fiber increases the wear
resistance of the composites. The factors affecting the wear behaviour of composites such as weight
percentage of resin, fiber and the bonding strength between them were thoroughly investigated. Wear
mechanism of the composites were studied by analysing the worn surface morphology of the
specimens using field emission scanning electron microscopy (FESEM) at high resolution.
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1. Introduction

Polymer matrix composites are emerging
trends in the tribological components such as bearings,
rollers, gears, cams, wheels, transmission belts, grinding
mills and clutches where their self lubricating properties
are exploited to avoid the need for lubrication with its
attendant problems of contamination [1-3]. E-Glass
fibers are the most widely used to reinforce polymers
due to their good mechanical properties and low cost.
Polymer composites reinforced with these fibres are
usually one to four times stronger and stiffer than their
unfilled matrices [4-6]. The role of polymer as a matrix
in a fibre-reinforced composite is, to transfer stresses
between the fibres, to provide a barrier against an
adverse environment and to protect the surface of the
fibres from mechanical abrasion [7-9]. Glass fiber
reinforced polymer with thermoset polyester resin is an
attractive material that is economically desired. The
applied load, sliding speed, weight percentage of resin
and fiber play significant role on the wear behavior of
polymer matrix composites [10]. Thus the aim of the
present work is to study the effect of E-glass fiber
loading on wear behaviour of polyester composites
under dry condition.

2. Experimental Details

Polyester resin was used as matrix material and
the E-glass fiber as reinforcement material in the
composites were supplied by Leo enterprises, Nagercaoil,
India. The catalyst and the accelerator used in the
fabrication of composite specimens are Methyl ethyl

*Corresponding Author - E- mail: nanosatheesh@gmail.com

Www.smenec.org

ketone peroxide (MEKP) and cobalt napthanate. Poly
vinyl alchol (PVA) was used as releasing agent. The
hand layup technique is used for making of the
composite specimens. In this, the required dimension of
E-glass fiber mat was placed one above the other. In
between these fiber layers the polyester resin mix
consists of catalyst and accelerator are well spread in the
mould. This process was repeated to obtain the required
thickness of 3mm. The air bubbles are removed by
using rolling process and also to obtain the uniform
specimen thickness. The fabrication mould assembly is
placed in the compression moulding machine at required
pressure and cured at room temperature for 24 hours.
Specimens of dimensions 10 mm x10 mm x 3mm were
cut using diamond cutter for characterizing the wear
properties.

Fig.1 Pin-on-disc apparatus
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The wear behaviour of the prepared composite
specimens was observed using a pin-on-disc wear
testing apparatus as per ASTM G 99 shown in Fig 1.
The test specimens of required size were attached with 6
mm diameter pin using adhesive. The composite
specimen and the steel disc surface are cleaned using
acetone before the wear test. Here the specimen is kept
stationary and the disc is rotating while the normal load
is applied. The wear test was performed for three
different normal loading of 5, 10 and 15 N under three
sliding distances of 500, 1000 and 1500 m. The weight
of the specimen before and after the test was noted with
an accuracy of £0.01mg using electronic balance.

3. Results and Discussion

The variation of wear loss in the composite
specimens with applied loads 5, 10 and 15 N and sliding
distances of 500, 1000 and 1500 m under dry condition
are shown in Fig 2 (a-c).
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From the obtained results, it can be seen that
the wear loss is increasing with the increasing of load
value from 5 N to 15 N. It is also evident from the plot
that the wear loss of the composites increases with the
increase in sliding distance. The increase in the sliding
distance increases the temperature at the friction surface
and affect the tribological properties of the composites
which results in serious wear loss. Thus, the wear loss
increases with the sliding distance for given load and
composite material conditions.

It is clear from the figs 2 (a-c) that the
composites with 30 wt% of E-glass have fiber improved
wear resistance properties. But at 25 and 35 wt% of E-
glass fiber reinforced composites, the wear resistance
decreases. This is mainly due to the weak interfacial
bonding between the fiber and resin in the composites.

Fig 3. SEM image of 30 wt% fiber

To correlate the wear data effectively, scanning
electron photomicrographs of worn surfaces of 30 wt%
of E-glass reinforced composite sample is shown in
Figure 3. The wear performance of the fiber reinforced
polymer composites are governed mainly by the process
of fiber thinning, fiber breaking and fiber peeling off
under dry sliding. The fiber removal plays an important
role in the wear mechanism. SEM image showed that
the matrix is well bonded with glass fiber and also it
protects the fiber from the damage. So the wear loss is
less in 30 wt% fiber content composites when compared
with the other wt % of fibers in the composites.

4. Conclusions

From the observations made in the study, the
following conclusions are drawn.

i. Wear loss increases with the increase in applied
normal load and sliding distance.

ii. The incorporation of E-glass fiber in the
polyester resin can improve the wear resistance
of the composites. The optimum wear resistance
property was found at the fiber content of 30
wit%.
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SEM observations in worn surface of the
composites with 25 wt% and 35 wt% of E-glass
fiber exhibits severe matrix damage, and
separation fiber from the matrix. But at 30 wt%
of fiber content reinforced composites, the better
fiber and matrix interfacial bonding is observed.
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