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Abstract 

 

Aramid fiber is a great composite material. It has high tensile strength, high heat resistance less wear tear, less abrasive etc. 

properties.It is most useful material for macking products there products are so useful i.e. heat rsistance clothes, helmets etc. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Fibre-reinforced plastic (FRP) reinforcement has been utilized for concrete structure  expecting its high durability to corrosion 

and insulation property. “Typical types of FRP are carbon fibre reinforced plastic (CFRP), glass fibre reinforced plastic (GFRP) 

and aramid fibre reinforced plastic (AFRP). Because CFRP are become magnetized, GFRP generally has a problem in alkali 

resistance. AFRP has been expected to be applied to concrete structures.[1] 

The first  man-made organic high performance fiber. which is having a high enough tensile modulus and strength to be used as 

reinforcement in advanced composites was  an aramid  fibre. the term “aramid” is short for ”aromatic polyamide”. Aromatic 

polyamides were first introduced in commercial applications in the early 1960s, with a meta-aramid fibre produced by DuPont 

under the trade-name Nomex. Aramid is ultrahigh strength polymer which high strength and stiffness might be achieved in 

polymer by making use of the fully chain extended conformation, where the intrinsic carbon-carbon covalent bond could be 

exploited by Frank research in the 1970s[2]. Aramid fibres are a class of heat-resistant and strong synthetic fibres. They are used 

in aerospace and military applications, for ballistic rated body armour fabric, and as an asbestos substitute. “It has excellent heat 

and flame resistance therefore it neither melts nor ignites in normal level of oxygen. Aramid fibre is extensively used in the 

production of protective apparel, air filtration, thermal and electrical insulation and for asbestos.[3] 

As Aramids have 5-10% higher mechanical properties than other synthetic fibres, these are displacing metal wire and in 

organic fibre from the market of high performance uses like various structure composites for application in aircraft, marine and 

automobile, rope for offshore oil rigs, and bullet proof vests[4]. aramid fibre has better mechanical properties  than steel and 

glass fibre on same weight basis. It also maintain and retain  these properties at high temperature because it has excellent heat 

and flame resistance. 

It has generally two types i.e. para-aramid and meta-aramid fibre. 

II. TYPES OF ARAMID FIBRES 

A para type aramid fibre has high tensile modulus, high heat resistance, highly oriented rigid molecular structure and elasticity. 

Para aramid fibres have similar operating temperature to meta aramid fibres, but have 3 to 7 times higher strength and modulus, 

making them ideal for reinforcement and protective type applications by Kevlar® (DuPont), Twaron®(Acordis), 

Technora®(Teijin). A para-type aramid fibre is used for a variety of reinforcements reflecting its high-tenacity. Above all, 

reinforcements for plastic or concrete materials are important uses because of light and durable materials. It is used for fishing 

rod, body, floor and wall composite materials of air planes etc. 
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Fig. Types of Aramid Fiber[5] 

A meta type aramid fibres are superior in heat resistance and flame retardancy. Meta aramid fibres do not ignite, melt and drip. 

It is great consideration in fibre reinforced apparel market. Meta aramid offer better long term retension of mechanical properties 

at elevated temperatures rather than commodity fibre.meta aramid fibre are available in a variety of forms, anti stat, conductive, 

in blends with other high performance fibre  etc.  A meta-type aramid fibers are used for clothing of fire-fighters, car racing suit, 

and uniform for high-temperature working, reflecting its excellent fire retardancy. 

III. PROPERTIES OF ARAMID FIBRE 

There are many properties of aramid yarns as follows: 

 High tensile strength: A.

It has high tensile property rather than steel. This makes them very suitable for weight-sensitive application, such as in the 

aerospace industry. 

 High stiffness: B.

It has high stiffness. When load is applied on its product, then it has less elongation. Therefore it has high load bearing. 

 Low density: C.

It has low density, therefore it takes less distance and save the space. 

 Low creep: D.

The creep of aramid fibre is generally considered to be a logarithmic function of time; creep rate are  low when compared wiyh 

other synthetic fibres such as nylon or polyster and they approach that of steel. 

 Stress rupture: E.

When some materials are subjected to permanently  applied loads they eventually creep to failure. This phenomenon is generally 

referred to as stress rupture. Considerable attention has been paid to the stress-rupture behavior of Kevlar yarns.[6]. In  all cases 

it was found that Kevlar yarns would support a large proportion of their nominal short term ultimate loading for long period of 

time, but there was considerable variability in the stress rupture life times for any given load level. 

 Impact and shock loading resistance: F.

The breaking strength for Kevlar at high loading rate are comparable to. Or slightly higher than. Those at rates;the energy 

absorption at faiure in Kevlar about half that in nylon.while the repeated shock loading of a Kevlar rope(up to 40% of its nominal 

breaking strength) resulted in only a 13% reduction in strength after100000 cycle.[7] 

 Chemical and environmental resistance: G.

The chemical resistance of aramid is outstanding except for prolonged exposure to some strong mineral acids and alkalis Teijjin 

claim that the resistance of their co-polymer fiber technora is significantly better than that of single polymer fibers. Due to the 

different manufacturing process, this leaves much smaller areas of amorphous material through which chemicals can penetrate. 

 Resistance to high tempreture: H.

It has high heat resistance property therefore it resist the high tempreture  and used for made in cloth, gloves  etc. 
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 Electrical non-conductivity: I.

The aramid fiber has non- conductive electrical property thereby we can use in insulator products. 

IV. CAMPERISSION AMONG ARAMID FIBRE, CARBON FIBRE AND GLASS FIBRE 

 Tensile strength.[8] A.
Material Fibre strength Laminated strength 

E glass 3450 1500 

Carbon fibre 4127 1600 

Kevlar 2757 1430 

The strength depend upon the manufacturing process, precursor mayerial and after treatment. From above figure, the tensile 

strength of Kevlar is less than both of carbon and glass fibre. Wherever highly tensile strength is required, there Kevlar is not 

possible for optimizing. 

 density and strength to weight ratio[8] B.
Material Fibre strength Laminated strength Density of laminate  grams/cc Strength to weight ratio 

E Glass 3450 1500 2.66 564 

Carbon  fibre 4127 1600 1.58 1013 

Kevlar 2757 1430 1.44 993 

The above table represents the lighter weight of Kevlar(Aramid),and next is carbon fiber and the glass fibre is hessavier. 

Kevlar has strength to weight ratio as compare to E glass. Therefore we can save the materials  for same purpose. 

 modulus of elasticity[8] C.
Materials Young’s modulus 

E Glass 30-40 

Carbon fibre 125-181 

Kevlar 70.5-112.4 

The Young‟s modulus of carbon fiber is higher then both of glass and Aramid fibre. The stiffness of carbon fibre is twice of 

aramid and 5 times of Glass fibre.when carbon fibre tend to fail then it dose not show clearly deformation. 

 Ultra violate Degradation: D.

When sun light come to in contact of Aramid fibre,then it occure degradation, but sun light dosw not affect the cabon fibre and 

glass fibre. 

V. BENEFITS OF ARAMID FIBRE : 

(1) Aramid fibre resist elevated tempreture therefore for making of protective cloting and fibric used near fire. 

(2) Aramid fiber has non-conductive properties therefore it used like insulator for safety purpose. 

(3) Kevlar has more resistane to fatigue. 

(4) aramid fibre is a light weight material. 

(5) it has high strength. 

(6) it has less wear tear. 

VI. DEMERITS OF ARAMID FIBRE: 

(1) Aramid fibre is very sensitive in property. It degrade in contact of UV light. 

(2) Compressive strength of aramid fibre is very poor. 

(3) Aramid fibres are difficult to cut without of any equipments. 

VII. APPLICATONS OF ARAMID FIBRE: 

(1) Flame resistance clothing, helmelts . 

(2) It is used in composite materials. 

(3) It is used in tyres for resisting wear and tear because of there high strength properties. 

(4) It is used for making sporting goods. 

(5) It is usd in many civil structure, mechanical structure. 
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VIII. CONCLUSION: 

Aramid fiber is great composite material for het resistance. It is mostly used in protective product for the safety purpose it has 

great properties but it has some disadvantage in industry, composite material aramid fiber producing product mainly. it is useful 

for beneficial. 
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