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Abstract: Glass fiber reinforced epoxy composites are most widely used as
composite materials. The demand for light weight composite materials has
led to the development of fly ash based composite materials. In the present
work, the effect of fly ash content on tensile strength and flexural strength
of 10wt% glass fiber epoxy composites is studied. The fly ash content is
varied from O to 10grams in steps of 2grams. The composite with 6grams
fly ash exhibited better tensile strength when compared to the other
composites. Similarly the composite with 4grams fly ash exhibited better
flexural strength.
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1. INTRODUCTION

Glass fiber reinforced epoxy composites results in an attractive combination
of physical and mechanical properties which cannot be obtained by
monolithic materials [1, 2]. These are widely used due to ease of availability
of glass fibers and economic processing techniques adopted for production
of components. Developments are still under way to tailor their properties
for extreme loading conditions. One way to improve the strength of the FRP
composites is to add various filler materials. These filler materials act as
additional reinforcing components and enhance their mechanical
properties. The properties of these composites depend on the type and size
of the filler material used [3, 4]. Addition of silicon carbide, alumina, and
titanium carbide improves hardness, strength and wear resistance of the
composites [5, 6]. Graphite particles improved erosive wear resistance of
glass fiber epoxy composites [7]. Interest in reinforcing fly ash to FRP
composites is mainly due to low density, low coefficient of thermal
expansion and high strength obtained in these composites. The addition of
fly ash and mica particles to the polyetheretherketone (PEEK) composites
increased the tensile strength, tensile modulus and flexural modulus [8].
The addition of fly ash to epoxy resin composites increased the compressive
strength [9]. The addition of fly ash as filler material in glass vinylester
composite increased its wear resistance [10]. The impact strength of the
epoxy laminated bamboo composite increased with addition of cenospher as
a filler material [11]. The addition of coal ash to glass fiber polymer matrix
composites improved their mechanical strength [12]. In the present work
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an attempt is made to study the effect of fly ash as a filler material in epoxy
glass fiber reinforced composites.

2. EXPERIMENTATION

The following section highlights the materials used, fabrication and testing
of composites.

2.1 Materials

The matrix material used for fabrication of the composites is Epoxy resin
(L12 grade) and corresponding hardener (K-6) is used. E-glass fiber is used
as the reinforcing material and the fly ash collected from NTTPS-
Vijayawada, is used as the filler material.

2.2 Fabrication and Testing of Composites

Hand lay-up technique is adopted for fabrication of the composites. The
mould used is shown in figure 1. Releasing agent is applied in the mould
and a cut ply of glass fiber is placed in the mould. The resin mixed with the
fly ash is poured into the mould and allowed to dry for two hours. The dried
sample is removed from the mould and cut into the shape of standard
specimens. The specimen used for tensile test is shown in figure 2 and the
specimen used for 3-point bend test is shown in figure 3. The designation
of the specimens is shown in Table 1. Electronic tensometer is used for
determining the tensile and flexural strength of the composites.

Figure 1: Mould for preparation of composite specimen

Figure 2: Tensile test specimen
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Figure 3: Three point bend test specimen

Table 1: Designation of the Specimen.

S.No | Specimen Glass fiber | Resin Fly ash
Designation (grams) (grams) | (grams)

1 Cl 5 50 0

2 Cc2 5 48 2

3 C3 5 46 4

4 C4 5 44 6

) C5 5 42 8

6 C6 5 40 10

3. RESULTS AND DISCUSSIONS

From the fabricated composites, the test specimens are prepared as per
ASTM standards and are tested to evaluate their tensile and flexural
strength. The results obtained by conducting these tests are given below.
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Figure 4: Tensile strength of composites

3.1 Tensile Strength

The effect of fly ash content on the tensile strength of the composite is
shown in figure 4. It is observed that the tensile strength varies from
14.7727MPa to 27.179MPa. The tensile strength increases with the
increase in fly ash upto 6grmas and thereafter it decreases. The increase in
tensile strength with the increase in fly ash can be attributed to the good
interfacial bonding between the fly ash and the matrix. As the fly ash
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content is further increased the composite transforms into brittle and
hence the tensile strength decreases.

3.2 Tensile Modulus of Elasticity

Figure 5 shows the effect of fly ash on the tensile modulus of elasticity for
various composites. The tensile modulus of elasticity varies from
946.067MPa to 2548.428MPa and the maximum is obtained for specimen
with fly ash content equal to 8grams.

3000

2000

IR NN

cl c2 c3 c4 c5 c6
‘l 946. | 1566 | 1071 | 1270 | 2548 | 1565

Tensile modulus of
elasticity(MPa)

Figure 5: Tensile modulus of composites
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Figure 6: Flexural strength of composites

3.3 Flexural Strength

The flexural strength of the composite is determined from 3-point bend test.
The flexural strength for various composites is shown in figure 6. The
flexural strength of the composites varies from 81.648MPa to 110.497MPa
and the maximum value is obtained for composite with 4grams of fly ash.
The flexural strength decreases, reaches a maximum value and again
decreases with the addition of fly ash in the epoxy matrix.

4. CONCLUSIONS

The experimental investigation on tensile and flexural behaviour of fly ash
reinforced glass fiber epoxy composites with different weight percent of fly
ash have been carried out. The conclusions drawn from the present work
are.
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The tensile strength of the composites varied from 14.7727MPa to

27.1790MPa and the maximum is obtained for composite with 6grams fly
ash.

2. The maximum tensile modulus of elasticity is obtained for the composite
with 8grams fly ash.

3. The flexural strength of the composite varies from 81.648MPa to
110.497MPa. The maximum flexural strength is obtained for the composite
with 4grams fly ash.
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