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Abstract: The friction and wear behaviour of kans grass fiber
(KGF) polyester composites were examined. An amount of 0, 10,
13.35, 18 and 20.08 vol % was reinforced into the polyester resin
for composite development using hand layup technique. The
tribo-test specimens of size 4×4×50 mm were cut from the
fabricated composites and tested on wear and friction testing
machine at 0.5-1.5 m/s of sliding velocity and a constant load of 5
N for 60 seconds. It was found that the neat polyester specimen
possessed less wear resistance than the KGF composites at almost
all the sliding conditions. The fiber content and variation in
sliding velocity slightly influenced the friction behaviour. The
increase in fiber vol% from 10 to 20.08 marginally increased the
average friction coefficient of the KGF composite specimens at 0.5
m/s and 1.5 m/s whereas fluctuating behaviour was noticed at
intermediate sliding velocity.
Keywords: friction and wear behaviour, kans grass fiber,
polyester composites.

I. INTRODUCTION
The health and environment concerns raised the demand
of natural fibers in place of synthetic fibers. Besides many
other favourable properties such as low density, cheap,
comparable specific strength, non-corrosive properties and
easy and safe processing and manufacturing have increased
their use in different applications [1]–[4]. The researchers
have investigated the polymer composites reinforced with
different natural fibers as an alternative to the synthetic fibers
for their mechanical and tribological properties. Nowadays,
automobile industries are showing keen interest toward the
use of natural fiber composites due to their wide range of
applications in manufacturing different parts of automobiles
[5]–[8]. Ibrahim et al. [9] used palm fronds and mango`s dry
leaves with polyester resin for composite fabrication and
tested for friction and wear properties. The results suggested
the palm fronds and mango`s dry leaves as a material of high
wear resistance and high friction coefficient. Musaceae rachis
fibers of different sizes were charged with polyester and
examined for tribo-properties by Betancourt et al. [10]. It was
observed that the decrease in fiber size increased the wear
resistance as compared to the neat specimen. Nordin et al.
[11] investigated the specific wear rate of kenaf polyester
composites and kenaf epoxy composites using abrasion
resistance machine in dry sliding conditions at 1.4 m/s of
velocity and different applied loads ranging from 5 N to 30 N.
The results showed that both the composites exhibited

approximately the same wear rate. Ahlawat et al. [12]
prepared specimens of sisal and jute fiber embedded with
polyester resin for comparing their tribo-characteristics with
the glass fiber polyester composite. It was analysed that the
sliding speed followed by the filler content and fiber wt%
were found the most influencing parameters in descending
order. Later on, the mechanical and tribological properties of
walnut shell powder reinforced polyester composites were
investigated. It was suggested that the walnut shell powder
can be used as a potential filler in brake friction materials
application [13].
Kans grass, a waste land weed and a part of the family of
sugar cane, grows up to three meters in height at river shower
and agriculture land boundaries [14]. It is also considered as a
valuable medical herb in traditional India and use for making
traditional structure for residence storage of grains and animal
feed and sitting chairs etc. In the present investigation, kans
grass, is introduced as reinforcing fiber in polyester resin for
the development of composites and tested for friction and
wear properties.

II. COMPOSITES PREPARATON
The polyester resin in unsaturated form of density 1250 kg/m3
was used as matrix material in which the kans grass
lengthened fibers were reinforced in different vol % (0, 10,
13.35, 18 and 20.08). The cobalt napthanate acted as
accelerator, methyl ethyl ketone peroxide acted as catalyst
and polyvinyl alcohol as releasing agent. The extraction of
KGF and composites preparation procedure were adopted
from the previous work of Ahlawat et al. [14]. The samples of
required size (4 mm × 4 mm × 50 mm) were cut from the
fabricated composites for tribological testing shown in fig. 1.

Fig. 1 Specimens prepared for tribo-testing
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III. WEAR AND
FRICTION TEST
The prepared specimens
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were tested for the wear and friction study using wear and
friction testing machine of make DUCOM, shown in fig. 2.
The counter surface was prepared with a 1000 grit emery
paper wrapped over the disc. The tests conditions, shown in
table 1, were chosen on the basis of pilot experiments. A
separate track diameter was chosen for each experiment and
the SiC paper was replaced with the new one. Before
weighing and the start of the test, the specimen was cleaned
properly with acetone to remove sticky material from the
surface. The test machine was also connected with a computer
equipped with WINDUCOM-2010 software for acquiring the
friction and wear results.

A. Effect of Fiber Increment on wear behaviour
Fig 3 (a) to (c) show the effect of fiber increment on wear
behaviour of KGF composites at three different sliding
velocity of 0.5 m/s, 1 m/s and 1.5 m/s.

Fig. 2 Wear and friction testing machine [15]
Table I. Test conditions
Sr. No.

1

2

3

Sliding
speed,
(m/s)

0.5

1

1.5

Fiber vol.
%
0
10
13.35
18
20.08
0
10
13.35
18
20.08
0
10
13.35
18
20

Load
(N)

Time
(Sec.)

5

60

5

60

5

60

An increasing trend in wear behaviour of all the composite
specimens was observed. The wear resistance of all the KGF
composite specimens is more than that of the neat polyester
specimen. The specimen with 20.08 fiber vol. % showed
maximum wear resistance followed by the specimen having
18, 13.35 and 10 vol. % of fiber at 0.5 m/s. This trend showed
that increase in fiber vol. % increased the wear resistance.

IV. RESULTS AND DISCUSSION
Fifteen experiments according to the set test conditions
were performed on wear and friction testing machine. The
data in terms of wear versus time, coefficient of friction
versus time was recorded and analyzed. The wear behavior
and coefficient of friction behavior of specimens was
analyzed at 0.5, 1 and 1.5 m/s of sliding velocity under a
constant load of 5 N for 60 sec. and compared with the neat
polyester specimen.
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Fig. 3 Wear behavior at (a) 0.5 m/s (b) 1 m/s (c) 1.5 m/s
The increase in sliding
velocity to 1 m/s kept the
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wear rate similar for the composites at 10 vol% and 18 vol %.
The wear behaviour of neat polyester increases initially with a
lower pace up to 10 seconds then after increases linearly up to
60 seconds and attain maximum wear. The composite at 13.35
vol. % has maximum wear resistance, followed by 20.08, 18
and 10 vol. %. At higher velocity i.e. 1.5 m/s, the wear
behaviour of all the composite specimen (10 to 20.08 vol. %)
followed the similar trend as followed by the specimens at 1
m/s but the wear remained higher. It was also observed that
the neat polyester specimen offered lesser wear resistance
than the specimens prepared from fiber composites. It was
also noticed that the increase in sliding velocity considerably
increased the wear rate of all the specimens.
B. Effect of fiber increment on coefficient of friction
Fig 4 (a) to (c) show that the effect of fiber content variation
on coefficient of friction behavior at sliding speed of 0.5 m/s,
1 m/s and 1.5 m/s. The coefficient of friction for all the
specimens attains peak within 5 seconds, then after decrease
up to 20 seconds and onwards maintain approximately a
constant level up to 60 seconds. This is due to the reason that
the worn out particles of an emery paper as well as of the
composite specimen fills into the grits and make the interface
smoother. As the sliding speed increased, the peak value of
coefficient of friction of all the specimens slightly increased
which resulted in an increase in friction force. It is clearly
seen that 13.35 vol. % specimen has minimum coefficient of
friction than neat polyester at all the sliding speeds. It was also
observed that the increase in fiber content increased the
coefficient of friction except at intermediate sliding velocity
i.e. 1 m/s. The friction coefficient behaviour was remained
more fluctuating for all the specimen at 1 m/s.

Fig 4 Coefficient of friction behaviour at (a) 0.5 m/s (b) 1
m/s (c) 1.5 m/s
Table II shows an average value of friction coefficient
showing the effect of fiber increment and sliding velocity.
Table 2 Coefficient of friction at different fiber wt% and
sliding velocity
Specimen
0.5 m/s
1 m/s
1.5 m/s
Neat
0.58
0.62
0.56
10 vol% KGF
0.55
0.60
0.57
13.35 vol% KGF
0.56
0.52
0.57
18 vol% KGF
0.57
0.58
0.58
20.08 vol% KGF
0.59
0.54
0.59
The COF value at intermediate sliding velocity was found
fluctuating where as an increase trend was followed with
insertion of fiber amount at 0.5 m/s and 1.5 m/s.
V. CONCLUSION
The influence of KGF content (0, 10, 13.35, 18 and 20.08
vol%) and the sliding velocity (0.5 m/s, 1 m/s and 1.5 m/s) on
wear and coefficient of friction behavior was studied at 5 N
and sliding time of 60 sec. The sliding velocity greatly
influence the wear behavior of kans grass composites. The
specimens experienced an increase in the wear with respect to
time with increase in sliding velocity. The KGF composites
showed lower wear rate than the specimen containing 0 vol%
of fiber. The composite specimens at 13.35 vol. % offered
maximum wear resistance at 1 m/s and 1.5 m/s and the
specimen contained 20.08 vol% exhibited maximum at 0.5
m/s. After attaining the initial peaking, the slope of friction
coefficient curves falled greatly with increase in sliding time.
The sliding velocity and fiber content also notably influenced
the coefficient of friction behaviour. More reinforcement of
KGF from 10 vol% to 20.08 vol% slightly increased the
friction coefficient of the kans grass composite specimens at
low and high sliding velocity. However, at intermediate
sliding velocity, the friction behaviour remained fluctuating.
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