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Abstract— Composite pipes have become a viable alternative
to other traditional materials even in high pressure and
aggressive environmental situations. In Several Applications
of composite are increasing tremendously along with the
concurrent need for knowledge generation in the area.
Composite materials have demonstrated their performance as
new age versatile alternatives to carbon steel and metallic
materials. Although composite pipes are widely used in many
domestic and industrial applications With some natural fibers
where the properties can be good in comparison with the
synthetic fibers which have contributed to this development.
The composite pipes prepared with natural fiber mat showed
lower mechanical properties compared to pipes with glass
mat. For this reason to use a hybrid design for the pipe which
makes use of glass mat fabrics and natural fiber mats. The
aim of the present work was to investigate the hybridization
of glass fibers with natural fibers for in the piping
applications. The pipes are made by 250,300 and 450gsm
glass fibers and 150,220 and 340 gsm jute fibers. While the
resin and hardener compositions were 10:1 respectively. The
fabricated composite pipes to be tested as per ASTM
standards to evaluate mechanical properties such as tensile
strength, flexural strength, impact strength, hardness test and
water absorption test.

Keywords: Natural Composite, E-Glass Fiber, Jute Fiber,
Hand Layup Technique, Tensile

I. INTRODUCTION

Composite material are material made two or more
constituent materials with significantly different physical or
chemical properties that when combined product a material
with  characteristics  different from the individual
components. The individual components remain separate and
distinct within the finished structure. The unique and
outstanding properties of polymeric composite materials
consisting of higher mechanical, including stiffness and
strength specific properties, low weight, anti-corrosion,
higher natural frequencies and extended lifetime against
fatigue phenomenon have rendered them as a competitive
candidate for the wide range of engineering applications.
Furthermore, the development of new manufacturing
methods associated with polymeric composites has often
resulted in more cost-effective and value-added production
lines. Polymeric composites, as the most important category
of composites, not only are employed in high-tech industrial
applications like aerospace and military sectors, but also
penetrated into the low-tech industry like sanitary wares. The
market of polymeric composites is spanning the widespread
spectrum of industrial sectors consisting of railroad, road, air
and sea transportation, military, aerospace, municipality,
energy production and transmission, civil and infra-structure,

oil and petroleum, sports and leisure. Fibers or particles
embedded in matrix of another material would be the best
example of modern day composite material, which are mostly
structural. Laminate are composite materials here different
layers of material give them the specific character of a
composite material having a specific function to perform.
Fabrics have no matrix to fall back on, but in them, fibers of
different compositions combine to give them a specific
character. Reinforcement material generally withstand
maximum load and serve the desirable properties. Further,
though composite types are often distinguishable from one
another, no clear determination can be really made. In matrix
based composite, the matrix serve two paramount purposes
viz., binding the reinforcement phase in place and deforming
to distribute the stresses among the constituent reinforcement
material under an applied force. The demands on material are
many. They may need to temperature variation, be conductors
or resistor of electricity, have moisture sensitivity etc., this
may offer weight the advantages, ease of handling and other
merits is may also become applicable depending on the
purpose for which matrix are chosen. Solids that
accommodate stresses to incorporate other constituent
provide strong bond for the reinforcing phase are potential
matrix material. A few inorganic material, polymers and
metal have found implications as matrix material in the
designing of structural composite, with commendable
success. These materials remain elastic till failure occur and
so decreased failure strain, when loaded in tension and
compression. Some composite provide inter phase when
surface dissimilar constituents interact with each other.
Choice of fabrication methods depends on matrix properties
and the effect of matrix on properties it reinforcement.

Il. EXPERIMENTAL

A. Method of Fabrication

The thermoplastic composite pipe concept consists of an
inner liner, thermoplastic composite reinforcement layers and
an outer coating. All layers are of the same thermoplastic
polymer and are welded together during the production
process to form a solid, fully bonded laminate. This secures
the strongest interface possible between the layers, prevents
any rapid gas decompression problems and creates excellent
collapse resistance. Thermoplastic composite pipe concept
using thermoplastic composites has advantages in spool
ability, impact resistance (toughness), fatigue and chemical
resistance. Furthermore, it is possible to weld pipe sections
together, integrate end connectors or use standard metal
connectors. Applications for this pipe system are in on- and
offshore flow lines, down home coiled tubing, intervention
lines and offshore risers, especially for deep waters and high
pressures.
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B. Preparation of Specimen

A mould is made of wood in dimensions are in ASTM
Standards for Specimen Pre-parathion. An OHP sheet is taken
and releasing agent is applied over it and fitted with the inner
side of the mould and allowed it to dry. A glass beaker and a
glass rod or a stirrer are taken and cleaned well with running
water and then with warm water. Thereafter the calculated
quantity of epoxy resin and the measured quantity of hardener
(ratio 10:1) are added to a breaker and the mixture is stirred
for nearly 25 min. The reason behind this stirring is to create
a homogeneous mixture. Then the glass fiber is dipped into
mixture and it is rolled over the mould. The jute fiber also
dipped into the mixture and rolled over the mould. Then OHP
sheet is rolled over the natural fibers to avoid shrinkage. Then
it is allowed to solidify for nearly 24 hours.

Fig. 1: E-Glass Fiber

|

Fig. 2: Jute Fiber
-""

Fig. 3: fabricated Composite Pipes

I1l. CHARACTERIZATIONS OF COMPOSITE MATERIALS

MECHANICAL TESTS
1) Tensile Test

2) Flexural Test

3) Impact test

A. Tensile Test

Tensile testing, also known as tension testing is a
fundamental materials science test in which a sample is
subjected to a controlled tension until failure. The tensile tests
to be conducted on these samples according to ASTM D638
at room temperature using a universal testing machine
(INSTRON). The results from the test are commonly used to
select a material for an application, for quality control, and to
predict how a material will react under other types of forces.
Properties that are directly measured via a tensile test. This
machine usually uses a hydraulic cylinder to create the force.
The applied force is determined by system pressure, which
can be accurately measured.

Tensile Test
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The graph is drawn between three different
specimens vs. applying tensile load in Mpa.

The 150+250 Gsm material has a high tensile
strength when comparing other two gsm materials.

B. Flexural Test

Most commonly the specimen lies on a support span and the
load is applied to the center by the loading nose producing
three point bending at a specified rate. The parameters for
these rate are the support span, the speed of loading and
maximum deflection for the test. These parameters are based
on the test specimen thickness and or defined differently by
ASTM and ISO. For ASTM D790, the test is stopped when
the specimen reaches 5% reflection or the specimen breaks
before 5%. For ISO 178, the test is stopped when the
specimen is break, the test is continued as far a possible at the
stress at 3.5% is reported.

Flexural Test
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The graph is drawn between three different
specimens vs. load in KN. The 340+450 Gsm material has a
high flexural load capacity when comparing other two
specimens.

C. Impact Test

Notched izod impact is a single point test that measures a
material resistance to impact from a swinging pendulum. Izod
impact define as the kinetic energy needed to initiate fracture
and continue the fracture until the specimen is broken. Izod
specimens are notched to prevent deformation of the
specimen upon impact.

1) Test Procedure:

The specimen is clamped into the pendulum impact test
fixture with the notched side facing the stringing edge of the
pendulum. The pendulum is released and allowed to strike
through the specimen. If breakage does not occur, a heavier
hammer is used until fracture occurs.

Impact Test
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IV. RESULT

Result Comparision
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The bar chart shown that three specimen test for tensile,
flexural, impact test. When comparing the three test 340+450
Gsm specimen has high flexural and impact load capacity but
tensile load capacity is low when comparing the other two
specimens. So we are select the 340+450Gsm pipe in the
piping industry.

V. CONCLUSION

Thus the fabrication of the fiber composite pipes were carried
out successfully and mechanical tests like tensile and flexural,
impact test were done on the pipe samples. Composite
materials have demonstrated their performance as new age
versatile alternatives to carbon steel and metallic materials.
Composite pipes have better resistance to corrosion and
erosion issues while saving installation time and cost. Glass

Reinforce Epoxy (GRE) piping system offers complete
solution for offshore environment against highly corrosive
fluids at various pressures, temperatures, adverse soil and
weather conditions. The performance of the composite
product mainly depends on the process of fabrication. From
the test results it is clear that a fiber composite pipe (Jute +
glass) of lower Gsm (1250+250) Gsm has better tensile
properties and higher Gsm (340+450) has better Impact
properties.
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