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Abstract: Composite materials are employed to generate the special physical and mechanical property materials for
various applications which are utilized to generate materials embedded with high strength and light weight. In fact,
inquisitive investigators have spent a lot of sweat and blood on research for the purpose of ushering in diverse composite
materials to evaluate the composite material applications. The mechanical properties of hexagonally shaped honeycomb
structure is studied based on their special features such as high strength to weight ratio, excellent rigidity at minimal
weight, low cost and complex applications. Square and triangular of glass fibre based honeycomb core composite
structures is seldom found work. The square honeycomb core composites have been prepared using simple slotting
enhanced research technique. The aim of this study is to improve the mechanical property of glass fibre reinforced epoxy
honeycomb core composite material. These structures has been prepared in the range of 30, 40, 50 weight percentage of
fibre by using simple slotting technique. The mechanical property of the square honeycomb core composite material has
been studied experimentally.
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l. INTRODUCTION

Modern composite materials constitute a significant proportion of the engineering materials market ranging from
everyday product to sophisticated applications. While composites have already proven their worth as weight- saving
materials, the current challenge is to make them cost effective [1]. Orthogrid structure using three point bending tests to
compare carbon fibre s and wiches with different types of core. They are aluminium-honeycomb core, aluminium plate
orthogrid core and aluminium plate orthogrid core filled by aluminium honeycomb blocks[2]. The Laminate composites
of glass fibre/epoxy resin filled with acrylic tri-bloc copolymers which resulted in increase in both strength and impact
resistance of the composite[3]. Honeycomb core made of a natural-fibre reinforce. The effective elastic properties of the
core are computed via a homogenization analysis and finite element modelling which suggest that jute-reinforced cores
have the potential to be an alternative to standard cores in applications that sustain compressive static loads[4].The static
and impact response of aluminium sandwiches with different core types (foam and honeycomb). The static bending tests,
performed at different support span distances on sandwich panels can lead to a weight reduction of the ships, providing
an adequate structural strength under operating conditions [5].The honeycomb ability to withstand through thickness
compression and to absorb energy by plastic deformation of the cell walls. The predicted structural response, numerically
obtained using different sets of imperfections shows a good correlation with experimental results [6].High energy impact
tests were carried out on E-glass phenolic impregnated sandwich structures, adopting two skin thickness values, two
different impact diameters and different impact velocities. The model is validated using the results from experimental
impact tests performed on different initial impact conditions [7]. An experimental method is presented for measuring the
effect in plane compliance matrices of cellular structures using honeycomb cores. It is expected to advance the current
state of the art through simplicity and low cost of the experiment setup, the measurement and analysis techniques, and
the applicability of the method to wide range of cellular structures Such as honeycomb cores and wood species [8]. The
dynamic response of end-clamped monolithic beams and sandwich beams of equal areal mass has been measured. The
sandwich beams were made from carbon fibre laminate and comprised identical face sheets and a square honeycomb
core. The composite beams undergo catastrophic failure at lower impulses than the steel beams of equal mass due to the
lower ductility of the composite material [9]. Fatigue tests in four points bending were performed on an aramid fibre core
of sandwich structure for both directions (W and L).The variation of the stiffness during the major part of the lifetime
was insignificant in which the cells are in W direction While for L direction exponential model was found to be less

© IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 144


https://iarjset.com/

IARJSET ISSN (0) 2393-8021, ISSN (P) 2394-1588

(‘@g International Advanced Research Journal in Science, Engineering and Technology
e ISO 3297:2007 Certified 3¢ Impact Factor 7.105 32 Vol. 9, Issue 8, August 2022

DOI: 10.17148/IARJSET.2022.9821

satisfactory than a third order polynomial function also noticed a subsequent shear buckling of the vertical cell walls in
the core[10].The fabrication and mechanical testing of entangled sandwich beam specimens and the comparison of their
results with standard sandwich specimens with honeycomb and foam as core materials. The entangled sandwich
specimens have glass fibre cores and glass woven fabric as skin materials [11-19].

I1. MATERIALS AND METHODOLOGY

A Materials
The base material used in the present study is glass fibre with the mixture of epoxy resin in the structure of
Honeycomb Core is shown in Fig. 1 and Fig. 2.

Fig. 1 Glass Fibre Fig. 2 Honeycomb Core Structure
B. Mould Preparation
The mould is prepared by using mild steel. The mould has three parts namely base plate, frame and cover plate. The
base plate is of about 10 mm thick and it is attached to the frame. The cover plate is used to close the die cavity. The
entire mould setup is shown in following figure 3,

Fig. 3 Mould

C. Specimen Preparation

The compression moulding method is adopted for the fabrication of composites. The glass fibre is taken based on the
cavity size as shown in Fig. 4. The epoxy resin is mixed with 10:1 ratio of hardener for curing of resin. The matrix
solution is applied on the mould and fibre is spread over the resin, air bubbles are removed carefully with a roller. The
mould is closed with cover plate, and hydraulic pressure is applied until complete closure. The closed mould is kept under
pressure for 24 hours. The composites are fabricated in the form of a flat plate with a size of 180 X 160 X 3 mm3.
Composite plates are prepared for various fibre weights % of 30, 40, and 50 is in Table 1.

Area of epoxy = 18x16 x0.3=86.4 cm?®

Weight of epoxy=86.4 cm® x1.1 g/cm3=95
Then the composite plate was cut as required size to find mechanical properties. The following figure shows
the specimen cut from glass fibre composite for Tensile, Impact test as per the ASTM standard

Specimens where cut as per the ASTM standards and tested

® Tensile (ASTM D638-03) = 165x13x3 mm?
e Impact(ASTM D256) = 65x13x3 mm?3
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TABLE | COMPOSITION OF SPECIMENS

Specimen No. | Resinwt% | Fibrewt% | Fibrewting
1 60 40 38
2 70 30 28.5
3 50 50 47

Fig. 4 Specimen

11 MECHANICAL TESTINGS

A. Tensile Test

The randomly oriented composite specimens as shown in Fig. 5 were cut as per the ASTM D638-03 to measure the

tensile properties. The length, width and thickness of the specimen were 165mm long, 13mm wide and 3 mm deep,
respectively. Tensile test conducted using the universal testing machine.

Fig 5 Tensile Test Specimen

B. Impact Test

Impact test specimens Fig. 6 were prepared in accordance with ASTM D256 to measure impact strength. The specimens
were 65 mm long, 13 mm wide and 3 mm thickness. The test is conducted by using charpy testing machine.

Fig 6: Impact Test Specimen
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V. RESULTS AND DISCUSSION
A. Hardness Test

The hardness result is obtained from shore-D tester machine. Based on the result, specimen 3 having more hardness value
due to the weight percentage of fibre which shown in below figure 7.
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Fig. 7 Hardness Test

B. Impact Test

The impact test is the energy absorbing capacity of specimen during sudden loading condition. The test is conducted by
using impact testing machine the impact result of the various specimen is shown in figure 8 where Specimen 3 has more
strength based on fibre percentage.
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Fig. 8 Impact Test

C. Flexural Test
The flexural result is obtained from the tests. Based on the result, specimen 3 having more value due to the weight
percentage of fibre which shown in below figure 9.
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Fig. 9 Flexural Test
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V. CONCLUSION

The glass fibre and epoxy have been selected as the reinforcement and matrix material respectively as they find vast
applications in automotive, aviation, defence and construction industries. Glass fibre reinforced epoxy composite slabs
have been prepared at various weight percentages by compression moulding technique. The slabs are cut into required
dimensions and the square honeycomb core structure is fabricated. Mechanical properties of square honeycomb structure
are evaluated, based on the various mechanical properties testing conducted.
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