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ABSTRACT--- This study focused on the Kevlar fiber
composite, the demand of Kevlar composites increasing day-byday because it’s light weight and good mechanical properties.
There are different types of fiber composites are available like
Carbon, Basalt, Glass, Jute, Kenaf, Flax, Hemp and Kevlar etc.
Out of these available material Kevlar is one of the most
favorable composite material. Properties of Kevlar include high
rigidity modulus, toughness, thermal stability and most
importantly strength. Moreover, the properties of Kevlar
composite can be increased by applying the different
hybridization and treatment process. The aim of this study, to
explore the different types of hybridization and treatments that
can be applied for improving the mechanical properties of Kevlar
composite.
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I.

are light in weight and having good mechanical properties.
There are different types of fiber composites are available
like carbon, basalt, glass, jute, kenaf, flax, hemp and Kevlar
etc. Out of these available material kevlar is one of the most
favorable composite material. Properties of Kevlar include
high rigidity modulus, toughness, thermal stability and most
importantly strength.
Engineering
Materials

Metals

INTRODUCTION

There are many researchers continues work on the
engineering material that having good mechanical
properties, light in weight and cost effective. The advanced
engineering material like Inconel and titanium and its alloys
are highly demanded material for different industries like,
automobile, flooding, navy, defense, aerospace and space
industries. The engineering materials generally divided in to
three categories like metals, non-metals and composites.
These material having their own merits and demerits
according to the uses. The selection of the engineering
material differs according to requirement of the industries
[1]–[4]. The classification of engineering material shown in
Fig. 1.
These are the available engineering material in the
market. Recently, scenario has been changed the demand of
composite and alloy material increased because of its great
mechanical properties. There are three types of composite
material according to the composite material like metal
composite, powder composites and fiber composites.
Nowadays, in different industries demand of fiber
composites increasing day-by-day because these materials
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Figure 1. Classification of engineering material
Kevlar gets its high strength from numerous inter-chain
bonds. When it is spun, Kevlar is said to have a relative
density of 1.44 and strength of 3260MPa. The inter-chain
bonds are formed between NH centers and carbonyl groups
and these chain lengths have an effect on other synthetic
polymers’ properties like Dyneema. Even in temperatures
such as -196 oC (Cryogenic temperatures) Kevlar retains its
resilience and strength and to some degree a bit stronger at
lower temperatures. Kevlar has a wide range of application
from race cars to bullet proof armours etc.
Racing cars are prone to accidents. Kevlar is used to
reinforce its fuel tanks due to its tensile strength. This makes
the fuel tank difficult to be punctured in case of an impact or
an accident resulting in a low risk of fire during a crash. And
since the property of Kevlar is being so light, it is an ideal
material. Traditionally Steel was the material of choice for
body armour. But it was bulky and heavy. Kevlar on the
other hand is light weight and 18 times stronger than steel.
Due to Kevlar’s high tensile strength it is easy for it to
absorb high impact energy. Hence it is the best suited
material for protection against knife hits and bullets. Kevlar
cables are a good replacement for steel cables as they are
much stronger, flexible and light weight.
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II.

LITERATURE SURVEY

The purpose of this research is to establish stab proof
material made up of shear thickening fluid (STF) and Kevlar
fiber. In this research, silica / ethylene glycol suspension
was prepared for the use as STF and it was evaluated by
rheometer. From the results, it was seen that STF exhibited a
reverse liquid- solid transition at a particular shear. Kevlar
was treated as STF by 1 dip 1 nip method and mechanical
and stab resistant properties were analyzed. After viewing
both the results, STF impregnation comprehensively
upgraded the stab resistance of Kevlar against the spike
threats and the safety aspect of Kevlar was also increased
comprehensively. The stab resistant coating was performed
by considering one STF, fumed silica / ethylene glycol
suspension of Kevlar fabric to enhance the performance of
the material. From this research, extensive upgrades in
puncture defiance were seen especially in excessive speed
loading condition. It was seen that the addition did not
change or deteriorate the flexibility of STF. From the
results, we incurred that fumed silica/ Kevlar composite
fabric would be a fine material for body armored
applications [5].
Moreover, multiple materials that are combined to
produce an individual component. The two materials that
were investigated were Kevlar poly (p-phenylene
terephthalamide) and santoprene. Here in this investigation,
the Kevlar fiber was used in two ways, the first type was, it
was used without altering it and the second type was used
after altering it. The Kevlar which was used without
modifying strengthened the santoprene to quote an extent
and it upgraded few properties of the composite, namely low
strain modulus and tensile strength but it also had a
drawback, lengthening at break reduced heavily. In order to
overcome this, the Kevlar was modified and hence its
surface was hydrolyzed maleic anhydride-graftedpolypropylene (MA-g-PP). There were clear advantages of
using the modified Kevlar over the stock one. The properties
enhanced and the drawbacks were reduced to nil. This
combination showed improved stress distribution due to
better surface bonding between the fiber and matrix [6].
Thereafter, Fluorinated and Oxy fluorinated Short Kevlar
Fiber-Reinforced Ethylene Propylene Polymer This paper
examines raw Kevlar and surface treated Kevlar.
Examination on its thermal properties showed an increase in
thermal stability and storage modulus due to gradual
reinforcement of fibers. It is also noted that it continues to
increase in the case of ox fluorinated and fluorinated Kevlar
fiber-reinforced EP. Fluorinated and oxy fluorinated Kevlar
fiber’s tensile strength increased substantially. This
concludes that fluorination and oxy fluorination had an
impact on the surface morphology giving better adhesion of
fibers and the matrix[7]
Moreover, comparison of properties like crystalline,
thermal, mechanical of syndiotatic polystyrene composites
with surface modified Kevlar fiber. In comparison to oxyfluorinated Kevlar reinforced fiber, fluorinated Kevlar fiber
reaches higher crystallization temperature. There is a
significant increase in thermal conductivity in case of
modified Kevlar fiber reinforcement. It also shifts to a
higher value shown by differential scanning calorimeter and
dynamic mechanical analysis. A strong adhesion between sRetrieval Number: B11550782S319/19©BEIESP
DOI : 10.35940/ijrte.B1155.0782S319

PS matrix and oxy-fluorinated Kevlar fiber was found and it
seems to be better than other composites shown by atomic
free microscopy. From this research it was found that it
boosts up the thermal stability and storage modulus of the
composite [7]
However, the properties of Kevlar polypropylene based
on composite material under high strain rate loading using
Split Hopkinson Pressure bar (SHPB). Flat laminated Kevlar
composite of 16, 24 and 30 layer where comparison molded
and laser machined to obtain cylindrical specimen of desired
shape based on SHPB experiment. To report compressive
material behavior as expansion of growing strain rate, the
stress strain plots were obtain and analyzed. The studies
suggest that for better performance of composite laminates
apply thin laminates. The 90% of thickness composite
depend on the peak stress, strain and toughness. On the basis
of high strain rate testing of 16, 24, 30 layered Kevlar
polypropylene composite SHPB testing was done and the
following conclusion were made. At low strain rates the
growth pattern of stress and strain are linear and further
continues the same nature even at high strain rates. As per
research the thin specimen are more useful than the thick
specimen [8]
Moreover, laminated hybrid and unidirectional
composites, and looks into the effects of carbon to Kevlar
ratio on mechanical properties. Bismaleimide (BMI) resin is
reinforced from hybridizing 3-D braided carbons and Kevlar
fibers. This braided carbon/Kevlar showed higher flexure
strength, which was expected. Linearity was noticed, but
only on attaining peak values of loading. It attained
maximum flexure strength when the carbon to Kevlar ratio
was 3:2. Addition of ductile fiber improved its impact
properties significantly of all carbon composites. As the
volume of the relative Kevlar fiber increased, residual
flexure and energy absorption also increased which were
tested with the impact samples[9].
Thereafter, finding an alternative for soft Kevlar that is
more durable and safe. This was done by introducing shear
stiffening gel (STG) into shear thickening fluid (STF)
impregnated Kevlar woven fabric. It improved its impact
resistance do to its good shear stiffening characteristics. A
number of experiments were conducted such as knife cutting
test, yarn pull out test, rod penetration test etc. to find out its
improvement. STG which was devised into the gap of the
filament increased friction. STG had increased the modulus
of the yarn and the multi layered fabric had a reduction in its
compressibility. Impact test such as the drop hammer test
showed that STG increased the impact resistance force and
also its deformation displacement. This leads to a better
knife jab resistance compared to Kevlar. The
Kevlar/STG/STF also had lower weight compared to
Kevlar. In conclusion the enhanced Kevlar fabric is more
light weight and gives very good impact resistance hence
ideal for soft body armour [10].
Moreover, the effects of low velocity impact response on
hybrid Kevlar composite laminates. In recent years natural
fibers are replacing synthetic ones due to their high
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flexibility, low cost and recyclability. Hybrid composites
were brought up to increase the low mechanical strength of
natural fibers. This hybrid will lead to greater mechanical
strength and biodegradability, which is good for the
environment. Thickness has an effect on the impact
dynamics. Hybrid components are light weight and low cost,
hence advantageous. In this authors are reported, about the
fabrication of material with different layer laminate in the
ratio 3:1:3 (Kevlar: kenaf: Kevlar).
This hybrid composite had a good tensile property. A
seven layer kenaf and a seven layer Kevlar was made for
comparison. The performance of full kenaf is lesser than the
performance of full Kevlar. A low velocity impact test was
given for all the above specimens. According to the results,
the seven layer laminate only with stood an impact energy
of 30 Joules. On the other hand, the hybrid had the
mechanical properties and performance of full Kevlar and
greater mechanical properties than kenaf composites. By
these tests we can conclude that the Kevlar-kenaf hybrid
composites can be used as an alternative[11].
Moreover, carbon fibers having excellent contenders for
establishing huge strength biomaterials and they have good
stress transfer and electrical characteristics it can increase
tissue forming. Since carbon fibers possess these properties,
tubular carbon layered with poly (methyl-methacrylate)
were studied as it can be adopted for internal fixation of
bones. In order to make the carbon ductile, ductile Kevlar
was enumerated to the composite. Tailorable braiding
technology was adopted to make the tubular Kevlar by
modifying fiber orientation in the composite. The results
from the experiment revealed that with enhancing braiding
criterion, mechanical properties near to bone characteristics
can be made. Superior capability of stress distribution on
composite was achieved since Kevlar braid’s physical
properties, fiber composite distribution and diameter
consistency. Adding PMMA matrix and graphene Nano
plates together, it improved composite quality. Hence, it
could be adopted as an implant [12]
In this work authors are reported about the execution and
examine the characteristics of the novel auxetic Kevlar
composite. This research was particularly based on fracture
and impact characteristics. To analyses and differentiate,
Kevlar interlinked composite was used along with
polyurethane analysis and in the absence of it. Short nylon
fibers of two distinguished fiber measurement and 3
distinguished fiber distinguished fiber densities were
converged. These composites were then fabricated. After the
analysis of fracture properties, it was seen that auxetic
Kevlar had comprehensive increase of 225% in comparison
with usual interlinked Kevlar for fracture toughness.
Moreover, auxetic Kevlar improved by 577% using
converging under initiation toughness. It displayed
comprehensive decrease in impaired area in comparison
with interlinked correspondent for impact testing.
Contrarily, decrease in impaired area determined the
decrease in impact energy absorption[13].
III.

performance of laminated Kevlar nanocomposite, curing is a
primary objective. There are various criterion during hot
pressing that might have a toll on bonding of epoxy matrix
and behavioral synergy of the fiber and epoxy. This current
research is being carried out to examine most favorable
curing conditions. There were three distinct Nano fillers
used for this research namely multi walled carbon
nanotubes, silicon carbide and aluminum oxide which were
integrated in distinct weight ratio. After the analysis, it was
seen that the most favorable curing temperature was 170
degree centigrade to increase the mechanical properties. The
observation under 100 degree centigrade was that there was
the removal of outer layer of the Kevlar. By these tests, we
can conclude that by better use of curing and Nano fillers,
mechanical strength of composites increases[14].
Moreover, for harvesting body motion energy an
elemental component wearable piezoelectric Nano wire
generator is used this is called a micro fiber Nano wire
hybrid structure. PENG uses Nano wire hybrid structure for
different access combining surface coating and plasma
etching technique. These techniques are described to
intensify the mechanical accuracy of Kevlar micro fiber. As
a result the hybrid structure will gain high resistance
firmness and durability. The Kevlar fibers coated Zno Nano
wire are appropriate to 2D Nano generator based on coupled
piezoelectric and semi conducting properties of zinc oxide.
These Zno Nano wire covered fibers were used to assemble
a high stability 2D Nano generator.2D Nano generator later
developed as self-powered system to detect UV
intensity[15].
The carbon Kevlar and glass fiber reinforced composite
are assembled using fused deposition modeling additive
assembling technique. 3D printing system were used to
fabricate nylon composite. The mechanical work of
composite is to be made in tension flexure. Later the effect
of the fabric orientation, fiber type and volume chunk was
investigated. This determine that the carbon fiber generates
largest in mechanical durability. Its strength was higher than
with Nano reinforced nylon polymer. As the result the glass
exhibit maximum efficiency in tensile durability. The study
says that the nylon composite durability was in the
following order: carbon fiber > glass fiber > Kevlar fiber
[12]. In this we have discussed about the various process
that is used for improve the quality of Kevlar composite.
The combinations with other material, treatments and no. of
layer used in fabrication also help to increase the Kevlar
properties.
IV.

CONCLUSIONS

1. The anisotropic nature of Kevlar fiber provides very
high ratio of tensile to compression strength.
2. The hybrid and treated Kevlar offered improved
compressive strength, flexural, modulus and thermal
properties.
3. Hybridization of Kevlar with new, natural and
environment friendly fiber still need to explore.

RESULTS AND DISCUSSION

Thereafter, development of Kevlar composite in
improving oil and gas ducts because of their exclusive
properties. In order to choose the ultimate mechanical
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4. Still need to explore the new effective design of
technique without affecting the mechanical properties
of the composite.
5. Still need to explore the new mechanical and electrical
application of the Kevlar composite.
6. Still need to improve the delamination properties of
Kevlar during the machining operation.
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