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Abstract

This work researches the mechanical, aging and opacity properties of jute fiber reinforced by E-glass fiber by hybrid composites.
The detrimental impacts of climate conditions are reproduced and they are used to anticipate the longevity of materials utilized out-
side. Rain and humidity are additionally be reenacted with a buildup framework and additionally water splash. The harming impacts
of daylight are reproduced by UV-fluorescent lights. UVB light ranges from 280-315 nm are conveyed to uncover in hybrid compo-
site and varieties in tensile tests are resolved for 50, 75 and 100 hrs. The mechanical properties as an element of fortification sub-
stance are influenced which are reflected in the estimations of the ductile modulus and quality and also affect protection and hardness.
Including mechanical properties, opacity test is conducted before and after exposure to ultraviolet radiation and surface morphology

is studied
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1. Introduction

The material composition including type of organic matrix could
be more relevant to roughness maintenance over time than the
general behavior of composites based on particle fillers. Moreo-
ver, this study revealed that correlations between micro hardness
(HV) and surface of roughness were poor. Elastic moduli and
tensile strength of FRP rebar’s made from glass and aramid fibers
were subjected to cyclic thermal actions at temperatures ranging
between 20 and 70°C, typical of natural hot-climate environments.
r radiation, and aggressive chemical agents that occur during their
service life. The degrading effect of environmental actions on the
mechanical properties of FRPs reduces the durability of concrete
structures. As a consequence, for an efficient use of FRPs as sub-
stitutes for traditional steel reinforcements in reinforced concrete
structures, an analysis of the durability of FRP materials consider-
ing all possible deteriorating conditions is necessary. Actually, a
large amount of experimental results on the durability predictions
for FRP materials is available and several guidelines for durability
testing are reported in the Codes.

2. Materials used:

The material is Jute fiber reinforced by E-glass fiber composite.
The materials are purchased from Ram composites Pvt. Ltd, Hy-
derabad. Jute/E-glass composites were prepared in square shape
samples of size 25mmx25mmx3mm by the conventional hand
layup process.

3. Experimentation:

The investigations were carried out with Jute/E-glass composites.
The composites used for the present investigations were prepared
by the Conventional Hand layup process of various shapes. The
samples were placed under thermal chamber in which the temper-
ature is maintained from -200 to + 550c @ of 50c per minute for
five cycles. Specimens were then removed from the chamber and
tested for their mechanical properties. After that the specimens
were subjected to microstructural characterizations.

3.1. Weight loss/ gains:

Samples were removed from the test chamber after -100c, 150c,
300c, 400c and 550c, which were kept at in temperature chamber,
in order to evaluate the weight changes under each exposure con-
dition.

3.2. Tensile Tests:

Square shaped specimens 25mm x 25mm x 3mm were tested in
tension and the data obtained was analyzed for determining the
properties.

3.3. Surface hardness:

The specimens are tested for their surface hardness under Rock-
well hardness tester.
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3.4. Surface morphology:

The retrogression in mechanical properties related to different
conditions had been characterized using scanning electron micros-
copy (SEM).

4. Results
4.1. Weight loss/ gains:

The samples kept in chamber are taken out at-100c, 150c, 300c,
400c and 550c successively and the weight changes are recorded
in Table 1 and graphs are shown in Figure 1.

Table 1: Experimental results for weight changes

4.3. Surface hardness:

The thermal cycled specimens have been subjected to hardness
test and the data have been compiled in table 3 and Graphs are
shown in Figure 3.

Table.3: Experimental results for exposure of specimens at different tem-
peratures and their surface hardness.

S.No Initial Varying tempera- Final
) weight(grams) tures(°C) weight(grams)
1 25 -10 24.8
2 25 15 24.4
3 25 30 24.3
4 25 40 24
5 25 55 23.8
Temperature Vs Weight

Temperature
Figure 1: Graph showing Temperature VS Weight

4.2. Tensile Tests:

The specimens have been exposed to thermal cycling are subject-
ed for tensile tests and the data have been compiled in table 2.

Table.2: Experimental results for exposure of specimens at different tem-
peratures and tensile strength

S.No Initial Tensile Varying tempera- Final
) Strength(MPa) tures(°C) weight(grams)
1 80 -10 77
2 80 15 75
3 80 30 60.2
4 80 40 67.3
5 80 55 58.9
Temperature Vs Tensile Strength
2 10,77 9 15,75 —+— Ultimate tensile
g '—_i‘;[o)—j ) 40,67.3 streng th(Mpa)
% 7 7‘\/\‘55,58_9
E 50 - 30,602
g 2
< 40
= 30 -
20 -
10 -
-20 0 20 40 60
Temperature

Figure 2: Graph showing Temperature VS Tensile strength

S.No Initial Surface Varying tempera- Final Surface
) Hardness tures(°C) Hardness
1 80 -10 82
2 80 15 80.3
3 80 30 80
4 80 40 79.6
5 80 55 75

Temperature Vs surface hardness
10,8283 7
82 .
= —+— Final

P 81 - 15,803 30,80

i 50 1 40,796 surface

'E 2 | hardness

=

3 78 4

=

= 77

=

= 76

55,75
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Temperature

Figure 3: Graph showing Temperature VS Surface hardness

4.4. Surface Morphology:

The SEM micrographs of the thermal cycled specimens drawn at
three different temperatures are given from figure 4 to
6respectively.

Figure 4: At -10°%

Figure 5: At 40%
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Figure 6: At 55%

5. Conclusion

When the specimens are subjected to thermal cycling from -200 to
550c @ 50c/ min at 5 cycles, the following conclusions are with-
drawn. They are:

>

>

There is no much variation in loss of weight though
there is loss in weight.

Tensile strength has decreased due to loss binding prop-
erty between the fibers.

Initially hardness has increased and with increase in
temperature, hardness has decreased due to adsorp-
tion/desorption of moisture between fibers.

When SEM analysis has done, with increase in tempera-
ture, due to loss of adhesion, the fibers are cracked and
interface cracking has observed.
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