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Mechanical behaviour of Kevlar fibre matrix
composites manufactured through hand-lay
process
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ABSTRACT--In the current days, composite serve as a essential role in the aircraft, structural automotive,
marine and electronics and so on. Composite are being employed in the aircraft to obtain much efficiency. The
main benefits of our experimental work is to augment the impact resistance, hardness and strength-weight ratio
of the material which is going to be produced through the combination of Kevlar (K) and Nylon (N), E-glass (EG)
fibers using pairing method. The fabrication of the polymer matrix composite is done by conventional hand-lay
(CH) approach. Polyester (SKR 2501) resin alongside with HY951 hardener is used as the binding element
throughout the layer. This experimental work deals with producing, mechanical characterization of a hybrid
(K+N+K) composite and also the comparison of it with the (EG+K+EG) based composite. Experimental outcome
reveals the hybrid synthetic composite has outstanding properties under impact and tensile loading.

Keywords--Synthetic fiber, Mechanical properties, Hand-lay method, Kevlar, Nylon.

.  INTRODUCTION

1.1 Composites

Novel composites materials show desirable chemical, tribological and mechanical properties like superior
strength, outstanding specific modulus and higher corrosive protection. Light weight matrix based composite
materials have multipurpose applications in structural and automobile factories owing to their remarkable
characteristics like superior tribological and corrosion protection [1-30]. In the recent decades, Fiber-reinforced
polymer (FRP) composites are widely used in design due to relatively low-density and reliable tailoring capability to
provide the required strength and stiffness. Numerous possible material combinations, unique self-lubrication
capabilities and low noise make the FRP composites as a better substitute over conventional metallic materials for
tribological application [31, 32]. The importance of polymeric composite in tribological application made some
lots of research which are already been published on various types of polymers and fibers. Synthetic fibers like
Kevlar is extensively employed in several composites applications especially in the fields’ aviation, army
equipment’s and commercial, ballistic rated body armour fabric and ballistic composites owing to heat-resistant
characteristics, distinctive combination of superior toughness, extra high tenacity and modulus and thermal

stability.
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Synthetic fibers are employed as filler material for numerous industrial applications. Realistic applications
are switch boxes, dashboards, door panels and etc. In this research study, two types of synthetic fibers (Kevlar,
E-glass) and their hybridized combinations such as (i) (K+N+K) and (ii) (EG+K+EG) were used in woven mat

form to be reinforced with polyester matrix.

Il.  MATERIALS AND METHODS

2.1 Hardener and Resin
Polyester resin is utilized to provide superior binding characteristics between the natural fibre layers to form
the matrix. The polyester resin utilized at normal atmosphere temperature is SKR 2501. HY951 hardener is
utilized to augment the interfacial adhesion and toughness of the composite. A polyester resin and the hardener

mixture of 10:1 is utilized to succeeded augment matrix composition. Figure. 1. exhibits the polyester resin.
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Figure. 1. Polyester resin
2.2. Kevlar
The prime ingredient of the composite material is Kevlar fiber fibers which are tough, possessing high tensile
strength, Good resistance to abrasion, Good resistance to organic solvents, Non-conductive, No melting point,
Low flammability, Good fabric integrity at elevated temperatures as well as elasticity. Figure 2. reveals the

Kevlar fiber.

Figure. 2. Kevlar fiber
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2.3. Glass fiber

Glass fiber is a material involving of numerous extremely fine fibers of glass. It is advanced when thin strands
of silica glass are extruded into various fibers with small diameters. It is weightless, extremely sturdy and durable.

Figure.3. reveals the lightweight glass fiber. Figure 4. reveals the flow chart of the fabrication process.
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Figure. 3. Glass fiber
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Figure. 4. Flow chart of the fabrication process

Figure. 5. Schematic diagram of hand layup process
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2.4.Fabrication of composites
Figure. 5. reveals the schematic diagram of hand layup process. In this present research work, the hybrid

composite samples were made through three layers. Two samples manufactured in various layer orientation,
Triall (K+N+K) 15t layer Kevlar fiber is placed on the Wooden board brushed polyester resin onto the Kevlar

fiber. an layer Nylon (loose form) fiber is placed then polyester resin is brushed. Lastly again Kevlar fiber is
to be placed on the wooden board. Now, apply the load which is directly proportional to the thickness of the
composite laminate plate then curing with 24 hours. Conclusively, progressively eliminate the load, the produced
plates are machined 20cm x 20cm dimensions and below 6 mm thickness. Similarly the above techniques to

follow via preparing the Trial 2 Kevlar and E-glass based composites (EG+K+EG).

I1l.  RESULTS AND DISCUSSIONS

3.1 Tensile test

Figure 6. illustrations the tensile test sample. The tensile behavior analysis test results exposed in Figure.7.
The tensile strength of the K+N+K composites and EG+K+EG composites are in the range of 168 MPa and 191
MPa respectively. From the experimental outcome exposed that the superior tensile strength is attained for

EG+K+EG composites followed through K+N+K composites.
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Figure. 7, Tensile strength of the composites
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3.2 Impact test

Figure 8. illustrations the Charpy impact test sample. The toughness analysis test results exposed in Figure.9.
The impact strength of the EG+K+EG composites and K+N+K composites are in the range of 9.7 Joules and 8.4
Joules respectively. From the impact test trials exposed that the superior toughness is attained for K+N+K

composites followed through EG+K+EG composites.
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Figure. 9. Impact strength of the composites

IV. CONCLUSIONS

On the basis of this present investigation, the following conclusions are drawn:

1. The impact strength of the EG+K+EG sample is 9.7 Joules which is greater than that of K+N+K with
8.4 Joules.

2. The tensile strength of K+N+K (191 MPa) sample is comparatively augment than (168 MPa) of
EG+K+EG sample.
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