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Abstract

The importance of materials in modern world can be realized from the fact that much of the research is being done to apply new
materials to different components. The evolution of composite materials has given an opportunity to various designers to use
new and better materials resulting in cost reduction and increase in efficiency. This paper presents development and
manufacturing of two wheeler lever clutch by using epoxy resin and glass fiber composite material. In this paper, the aim is to
manufacture the composite two wheeler lever clutch and compare the results with conventional aluminium lever clutch under
different mechanical testing with evaluating of different mechanical properties such as tensile strength, bending strength, impact
strength, fatigue strength by using appropriate experimental technique.
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I. INTRODUCTION

Increasing competition and innovation in automobile sector tends to modify the existing products or replace old products by new
and advanced material products. Composite materials are commonly used in structures that demand a high level of mechanical
performance. Their high strength to weight and stiffness to weight ratios has facilitated the development of lighter structures
which often replace conventional metal structures. .Glass fibers are used to increase the mechanical and physical properties of
the material. Particulate glass fiber tend to be much weaker and less stiff than continuous glass fibers, so pultrusion process is
used to manufacture the component which creates continuous composite profile.

I1. MATERIALS AND PROCESSING METHODS

A. Selection of Matrix Material

Epoxy resin is one of the excellent thermosetting polymer resins. The cost-to-performance ratio of epoxy resin is outstanding.
Epoxy resins possess characteristics such as high strength, low creep, and good adhesion to most of the substrate materials, low
shrinkage during curing and low viscosity [2]. Bisphenol A, more commonly known as BPA, is a chemical widely used to make
epoxy resin [3] .This resin uses a 2:1 hardener. Mixing 2 parts epoxy to 1 part hardener will give you the appropriate final
mixture. The 2:1 hardener has a pot life of 35-40 minutes at 80 0 F, set time of 5-6 hours and a drying time of 24-48 hours.

8. Selection of Reinforcement Material
Due to high young’s modulus, High strength and stiffness with low density S-glass fibers are used for reinforcement material [4].
€. Processing Method

Pultrusion process is used to manufacturing the composite lever clutch. This process creates continuous composite profile by
pulling raw composite through heated die. The die is heated to a constant temperature and may have several zones of temperature
throughout its length which will cure the thermosetting resin. Specimens of suitable dimensions are cut using an electrically
operated cutter for mechanical testing. For this, 70 to 75 % S-glass fiber and 25 to 30 % epoxy resin is used to manufacture the
specimens [5].

Al rights reserved by www.ijirst.org 292



Use of Composite Material for Replacement to Aluminium in Conventional two Wheeler Lever Clutch
(1JIRST/ Volume 3 / Issue 10/ 054)

Fig. 1: Composite lever clutch made by pultrusion process
I1l. EXPERIMENTAL SETUP AND CONDUCTING THE TEST

A. Tensile test

The specimen is tested under Hydraulic Testing Machine by increasing the loading rate constant of 1 KN. A tensile load is
applied on the specimen until it fractures. During the tensile test, certain elongations were done on the material due to the load
which will be recorded. The commonly used specimen for tensile test is prepared as per ASTM D-638standard.

Fig. 2: specimen for tensile test

™

1) Tensile test results
Table—1
Tensile test results
Glass Fiber | Aluminium (LM4)
Ultimate Tensile Stress (MPa) 315.40 247.47

#. Bending test

The specimen is tested on UTM-machine. It is mainly used to find the ability of a material to be bend before the breaking point.
The specimens were notched as per ASTM-D 790-03 standard.

Fig. 3: Specimen for bending test
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) Bending test results

€. Impact test

Table — 2
Bending test results

GFRP Aluminium (LM4)
Load | Deflection | Load | Deflection
(KN) (mm) (KN) (mm)
1 2 1 30
2 4 2 55
3 5 3 70
4 6 4 90

The specimen is tested on Charpy Impact Testing Machine. The test specimen is clamped upright in an anvil, with a V-notch at
the level of the top of the clamp. The test specimen will be hit by a striker carried on a pendulum which is allowed to fall freely
from a fixed height, to give a blow of nearly 120 ft. Ib. energy. After fracturing the test piece, the height to which the pendulum
rises is recorded by a slave friction pointer mounted on the dial. It is mainly used to find the absorbed amount of energy in the
specimens. The specimens were notched as per ASTM-D 256-05 standard.

1) Impact test result

. Fatigue test

Fig. 4: Specimen for impact test

Table—3
Fatigue test results

Energy absorbed by Materials (Joules)

S-GFRP

108

Aluminium

134

The Fatigue test was carried out on Fatigue testing machine. The test specimens are prepared as per ASTM D3479M-96
standards. In this test fatigue life of glass fiber reinforced composites is presented.

1) Fatigue test set up

Fig. 5: Specimen for fatigue test

In fatigue testing, first Measure the dimension of the specimen then mount the specimen in the rotating bending machine after
that apply the load and record the bending moment from scale applied on specimen. Reset the counter to zero. Start the machine

and wait until the specimen is broken.
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A1 Fatigue test result

A. Tensile test analysis

Table -4
Bending test results for S — GFRP
Sr. No. | Bending moment | Revolution Time
1 75 Kg-cm 19000 rpm | 3.05 min
Table—5
Bending test results for Aluminium
Sr. No. | Bending moment | Revolution Time
1 150 Kg-cm 7600 rpm | 1.71 min

IVV. RESULTS AND DISCUSSIONS
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Fig. 1: shows ultimate tensile strength of different materials.
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Fig. 2: shows comparison of bending behavior between aluminium and composite specimen at different load conditions.

All rights reserved by www.ijirst.org

295



Use of Composite Material for Replacement to Aluminium in Conventional two Wheeler Lever Clutch
(1JIRST/ Volume 3 / Issue 10/ 054)

C. Impact test analysis

Fig. 3: shows energy absorbed by GFRP material is 108 joule and aluminium is 134 joule.
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Fig. 3: Energy absorbed by different materials

£, Fatigue test analysis

In fatigue analysis the composite specimen break at 19000 RPM when bending moment is 75 Kg-cm and Aluminium specimen
fails at 7600RPM when bending moment is 150 Kg-cm.

V. SUMMERY

Table -6
All test results
Aluminium GFRP
1.Tensile test U.T.S. (MPa) 247 47 315.40
2.Bending test Load (KN) 1 2 3 411 2 3 4
Deflection (mm) 2 4 5 6 | 30 55 70 90
3.Impact test Energy absorbed
by material (joules) 134 108
4.Fatigue test 150 75
Bending moment (Kg-cm) 7600 19000
Revolution (rpm) Time (min.) 1.71 3.05

V1. RECYCLING OF GFRP

Waste management has become vitally important since the demand for natural resources and the amount of construction and
demolition waste have greatly been increased, putting a huge pressure on the environment. From the total amount of natural
resources used around the world, building industry is a major consumer and a major creator of waste. It was found that
construction waste constitutes around 30-40% of municipal waste, with a share of about 25-40% of global energy consumption
annually (FHWA [1], Marsh [2]). Due to the reducing natural resources such as sand and gravel, preserve the environment by
recycling accumulated waste materials has become not only an option, but also a necessity. However, the use of recycled
aggregate (RA) has an important influence on concrete properties. In comparison to natural coarse aggregate (NCA), recycled
coarse aggregate (RCA) have a higher water absorption, which means more water is required for obtaining a similar concrete
workability. In the past few years, a wide range of experimental studies has been carried out in searching for a solution in this
problem [14]. The study evaluated the mechanical properties of GFRP-tube confined with RAC under axial and eccentric
compressive loading. The following conclusions were observed:

1) Both the strength and deformation of RAC are obviously improved, due to confinement with the GFRP tubes. This
improvement is higher for specimens with higher expansive agent content, because the radial shrinkage is reduced; hence the
confinement effect is not mitigated. However, concrete containing expansive agent has been found to have a lower strength,
so this higher improvement is partly or wholly lost.
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2) As the RCA replacement percentage increases the rate of improvement of the peak strain increases. However, the initial
modulus improvement is lower for those specimens with RCA full replacement, than for those specimens with ordinary
concrete. This might be given by the RAC’s impurities, which lower its initial modulus and this lower modulus lead to a
higher peak strain.

3) Itis also found that the peak stress of RAC confined by GFRP tubes decreases while the corresponding strain increases when
the RCA replacement percentages are increased. The lateral deformation coefficient of concentrically loaded specimen’s first
remains constant and then sharply increases to a value of around 0.4 where it then stays fairly constant. For eccentrically
loaded specimens, it initially remains constant until a stress of around 25 MPa and then increases rapidly at a constant pace.

4) In the case of axial concentric loading the stress—strain curves are divided into elastic and elasto-plastic ranges. Moreover,
there is no descending branch due to the brittleness of GFRP tubes. As for eccentric loading, the stress—strain curves are
nonlinear and, likewise, without a descending branch. In both cases, there is a clear hardening region even though due to the
brittleness of GFRP tubes.

5) The main failure mode of axially concentric loaded specimens is a hoop break that leads to the destruction of GFRP tubes
confined RAC, which is a very brittle and violent failure. Eccentrically loaded specimens failed due to buckling in the top
compressive region of the specimen, which lead to a brittle and violent failure of the GFRP tubes confined RAC.

V11.CONCLUSION

The replacement of composite materials has resulted in considerable amount of weight reduction about 64% when compared to
conventional aluminium lever clutch. Also, the results reveal that the orientation of fibers has great influence on the dynamic
characteristics of the composite lever clutch.

11 Tensile strength increased

Tensile strength of GFRP is 315.40 MPa but in case of aluminium it’s only 247.47 MPa.

31 Weight reduction

The weight of composite specimen is 78gms whereas the weight of aluminium specimen is 217 gm. So there is 64% weight
reduction because of less density of glass fiber. The density of glass fiber is 2500 kg/m3 and aluminium density is 7500kg/m3.

3 Impact strength reduced

The energy absorbed by composite specimen is 108 Joules and energy absorbed by aluminium specimen is 134 Joules, the
energy absorbed by composite is less than aluminium because aluminium has more absorption properties than GFRP.

41 High Bending strength

In bending test there is permanent deformation of aluminium specimen at 2 KN and at same load composite specimen gets back
to original shape because composite material are more flexible than aluminium material.

F1 Good fatigue strength

Fatigue strength of composite is better than aluminium.

&) Increase the cost of component

The cost S-GFRP component is Rs. 60 whereas the cost of mild steel component is Rs. 50.
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