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ABSTRACT

This work presents the effects of hollow glass
of glass fiber reinforced epoxy binding matrix co
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stiff layer and having inert gas in cavity which results in
t al [1] in their work have cited the experimental results of

ructures. This internal damage can cause catastrophic failure. Young
et al [2] have investi@ated the effects of HGM content descriptions of the fonts, spacing, and
related information for producing your proceedings manuscripts effect of the diameters of
hollow glass microsphere on the mechanical properties of the HGM — Epoxy composites. The
mechanical properties of epoxy-resin/glass-microsphere composites can be suitably tailored by
using microspheres with different diameters. Kim et al [4] have shown the fracture and impact
behavior HGM —Epoxy composite on the performance of brominated epoxy -matrix
composites. The results show that the properties of composites monotonically varied with
HGM content. Compared with neat epoxy, the CTE, Dk, Df, and thermal conductivity of 51.3
vol.% HGM-filled composites decrease by 54.3%, 28.6%, 44%, and 13.3%, respectively,

22

INTERNATIONAL JOURNAL OF ADVANCES IN ENGINEERING RESEARCH




International Journal of Advances in Engineering Research http://www.ijaer.com
(NVAER) 2016, Vol. No. 11, Issue No. VI, June e-1SSN: 2231-5152, p-1SSN: 2454-1796

Almeida [3] has analyzed the. Fracture and impact behavior of HGM-Epoxy composites are
studied in terms of fracture toughness fractography, flexural properties and impact
forces.volume fraction of microsphere are varied up to 0.65. Ariff et al [7] in their work study
Compressive Behavior of Syntactic Foam Filled with Epoxy Hollow Spheres Having Different
Wall Thickness. Increase in the density and compressive strength of syntactic foams can be
achieved by incorporating hollow spheres with different shell wall thickness into the syntactic
foam system. The aims of this study are (a) to fabricate glass fiber reinforced laminated
composites using HGM-epoxy resin and (b) to compare the mechanical properties of glass
fiber reinforced epoxy laminated composites and glass fiber reinf GM-epoxy laminated
nanocomposites.

EXPERIMENTAL

A. MaterialSystem
The Hollow Glass Microsphere (HGMs

the compatible hardener (
Chemicals.

wit% of resin in epoxy. Next, this mixture
inutes at room temperature and then the mixture is kept
0 bubble. After this step, the required amount of

epoxy composite. ifferent material configurations designated as GFE (Glass fiber
reinforced Epoxy posite) and GFHE (Glass fiber reinforced HGM-Epoxy composite)
were considered. Material GFE is made of epoxy resin and glass fiber, whereas, material
GFHE is made of HGM-epoxy resin mixture and glass fiber with classical processing. The
hand lay-up technique was used for the preparation of laminated composite. The epoxy resin
and the curing agent were taken in the ratio of 10:1 by wt% in a beaker and mixed thoroughly
until a clear homogeneous viscous liquid was obtained. Twelve layers of fabric were
impregnated with epoxy resin and placed in a mold. The laminates were fabricated by using
conventional compression molding at a constant dead weight of 60kg. The mold removed
from the mold and placed in an oven for 5 hrs at 50°C for post curing. Five specimens of each
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series were prepared was kept under dead weight (60) for 4 hrs at room temperature to obtain
a cured laminate. The cured samplewas

standard
RESULTS AND DISCUSSION

TensileTest:
g gradually increasing
fix and load is applied

from the other end of speci
properties of our specimen.

d it decreases continuously as the
¥ modulus and stress to failure of the

0% HGM 5% HGM  [10% HGM [15% HGM

328.77 291.92 269.31 184.07

Tensile strain 3.722 3.009 2.642 3.415
Max load (N) 3394 7417 6147 4506
Modulus (MPa) 16759 15665 13217 11045
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Flexural test is carried out
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(b)

0% HGM

5% HGM

10% HGM

15% HGM

453

498

541

586

Max deflec#fon(mm)

25.1

22.91

21.787

20.53

Maximum load(N)

120.5

132.32

143.05

156.76

Modulus(MPa)

29785

39894.5

40731.4

48251.5
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Flexural Stress (MP

goxy composite has
crostructural changes

fractured surface of the glas
fracture is brittle in nature.
roughness.
graphs of the
atrix, which
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EHT =10.00 kv Signal A = SE1 Date :18 Apr 2016
WD =130 mm Mag= 200KX Time :17:10:24

EHT = 5.00 kv Signal A = SE1 Date 119 Apr 2016 Gy
WD = 13.0 mm Mag= 200KX Time 112:35:44

M contents in the glass fiber reinforced epoxy composite

d to some extent but at the time the mechanical properties
like tensile st I so we have to take care while adding the HGM contents in
the specimen. rial may be useful in marine industries because of its better
strength to weight¥@tio, good corrosion resistance, less thermal conductivity and less
water absorption
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