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ABSTRACT
In this paper experimental studies of various reinforcement composite materials fiber types are presented. The experimental work
covered the study of modulus of elasticity for long, short and woven reinforcement of composite materials types with different
volume fraction of fiber. The results show that the effect of fiber and resin types on modulus of elasticity for composite materials
is presented. The results shows have good agreement between experimental mechanical and theoretical study for different types of
composite materials. In this present work, the mechanical properties such as impact strength, flexural test carried out on three
fibers like long, short and woven using different testing methods respectively.
Keywords: composite materials, reinforcement fiber types, long, short, woven fibers.
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The matrix material used in this study was diglycidly

between the upper and middle crosshead. Compression and

ether of bi-phenol -A (DGEBA) based epoxy resin in the

Bending tests are conducted between the middle crosshead

trade name LY 556 while the hardener was tri-ethylene

and the lower table.

tetra amine (TETA) in the trade name of HY 951 mixed in
proportion of 100:10, both manufactured by Huntsman. The
epoxy resin was superior in mechanical properties and had
better resistance to degradation by water and other solvents.
Fiber: E-glass: The E-glass fibers were Chopped Strand Mat
(CSM)
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roving
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(WRM)

used

as

reinforcement. The composition of glass fiber consisted of
oxygen (42.84%), silica (28.57%), calcium (17.27%) and
aluminum (9.09%) in the highest concentration among

Figure. 2. UTM Test Rig

constitutes, while the concentration of modifying and other
oxides were below 1%. E-Glass is a low alkali glass with a
typical nominal composition of SiO2(54%), Al2O3(14%),
CaO+MgO(22%), B2O3(10%) and Na2O+K2O less than
2%. Some other materials are also present as impurity.

The experimental study of composite materials included study
of mechanical properties of difference types of composite
materials with various volume fraction of reinforcement fiber
as powder, particle, long, woven, and short reinforcement
glass fiber, as shown in

Figure 3.Tensile test specimen specifications as per ASTMD
3.2. FLEXURAL TEST:
A flexure test is more affordable than a tensile test and test
results are slightly different. The material is laid horizontally
over two points of contact (lower support span) and then a
force is applied to the top of the material through either one or
two points of contact (upper loading span) until the sample
fails. The maximum recorded force is the flexural strength of
that particular sample.

ASTM D 790 flexural test:

Figure. 1. Over view pictures for types of composites fiber.

3. EXPERIMENTAL TESTS
(Material and Method)
3.1. Tensile Test
The machine comprises of a loading unit (or straining unit),
control panel, Hydraulic system, pendulum dynamometer,
load indicating system and load-elongation recording system.
Tensile test is conducted by gripping the tests specimen
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Figure.4. UTM for Flexural test

Figure. 5. Specimen dimension for flexural test

Figure.6 Sample before tension test.

Figure 10. Specimens of woven fiber after tension test

Figure 7.Sample after tension test

Figure 11. Specimen during flexural test

Figure 9. Specimens of long fiber after tension test
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Figure 14. Long fiber Specimens after test

Figure 8. Sample of short fiber for tension test

4. RESULTS AND DISCUSSIONS
The results obtained from experimental and theoretical
Figure 12. Specimen after test

studies of modulus of elasticity for differences composite
materials are calculated. The experimental work included
the study of short, woven and long reinforcement fiber of
composite materials for difference volume fraction of
fiber. Figures. 16 to 21 show the modulus of elasticity of
difference composite materials testing for five samples for
each composite material type with volume fraction fiber.
And, the average modulus of elasticity for composite
materials is shown in Table 15 to 19.

Figure 13.Woven fiber Specimens after test

Figure.15. Experimental testing of five samples for short
composite materials with difference volume fraction fiber.

Figure.16. Experimental testing of four samples for woven
composite materials with difference volume fraction fiber.

Figure 17. Experimental testing of four samples for woven
composite materials with difference volume fraction fiber.
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glass fiber i.e18 GPa than the short and woven E glass fiber
composite material. The lowest value of flexural strength is
observed for short fiber i.e. this may be due to insufficient
matrix material compared to volume fraction of fibers which
results in lower flexural strength of the long e glass fiber
composites. Possible use of these composites such as in
storage devices, preferred insulating materials for several
electrical applications, especially printed circuit boards,
bushings, GIS spacers, generator ground wall insulation system
and cast resin transformers.
Figure.18. Experimental testing of five samples for long
composite materials with difference volume fraction fiber.
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