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Abstract:

Technical textiles sector is a knowledge based research oriented industry and has been slowly but steadily gaining ground due to functional requirements and facts such as health and safety, cost effectiveness, durability, high strength, light weight, customization, user friendliness, eco friendliness, logistical convenience, etc. It provide opportunities to use textiles in new areas enhancing the market potential. By taking up new challenges with right thrust in the area of application, product groups, technology, India is having strong potential to grab a substantial share in the world market of technical textiles. These revolutionary new textiles used in personal and property protection are popularly known as protech. 
Protech with ‘helmet’ as symbol includes latest developments in personnel and property protection such as innovative materials for flame- resistant clothing and knife proof textiles. The aim of a technical protective fabric isn't fashion, they are designed to have extra values in protection, against some hazards such as Protection against heat and radiation for fire fighter clothing, protection against molten metals for welders, for bullet proof jackets or for chemical protective clothing- all depend on the use of protech. Defense department is one of the leading consumers of protective textiles. This paper highlights various products like Bullet proof jackets, Chemical protection clothing, Flame retardant apparel, Flame retardant fabrics, High altitude clothing, High visibility clothing, Industrial gloves and Nuclear biological & chemical (NBC) suits. 
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Introduction:



A Technical textile is a textile product manufactured for non-aesthetic purposes, where function is the primary criterion. It is a large and growing sector and supports a vast array of other industries. Over all, global growth rates of technical textiles are about 4% per year greater than the growth of home and apparel textiles, which are growing at a rate of 1% per year. Protective textiles is an important segment of technical textiles which is used in the manufacturing of a variety of protective clothing. These protective fabrics comprises garments and related belongings for protection from Harmful chemical environment, Extreme temperature environments, Low visibility, Ballistic protection, etc. 

Technical Textiles:



The definition of technical textiles adopted by the authoritative textile terms and definitions published by the Textile institute is” Textile materials and products manufactured primarily for their technical performance and functional properties rather than their aesthetic or decorative characteristics.”  Terms such as Industrial textiles, Performance textiles, Functional textiles, Engineered textiles and High- tech textiles are also used in various contexts instead of technical textiles. Technical textiles consist of all those textile-based products, which are used principally for their performance, functional characteristics, technical properties, and used for non-consumer (i.e. industrial) applications rather than for their appearance, aesthetics, and decorative characteristics. In present market opportunities and in free quota system the importance of technical textile materials is increasing to accommodate the needs of requirement.  
Protech   (Personal and Property Protection): 
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Protective textiles also known as Protex are a collection of textile goods and associated stuff used in the manufacturing of a variety of protective clothing for people working in hazardous atmosphere. Protech with ‘helmet’ as symbol – includes latest developments in personnel and property protection such as innovative materials for flame- resistant clothing and knife proof textiles. The main target of the technical protective fabrics is to improve people safety in their workplaces. The aim of a technical protective fabric isn't fashion, they are designed to have extra values in protection, against some hazards. E.g.: Protection against heat and radiation for fire fighter clothing, protection against molten metals for welders, for bullet proof jackets or for chemical protective clothing- all depend on the use of protech.

The protective textiles are made with the help of specialty fibers such as Aramid Fiber used in making of bullet proof jackets which have high tenacity, high thermal resistance and low shrinkage, Glass fibers used in fire proof jackets etc. Sometimes the protective textile is also coated with special chemicals, for example, when used in manufacturing astronaut’s suits. It was used by the astronauts when they went on moon, which helps lead to protect them from suns heat, their suit not only made from special fibres but their airship was also lined with special fabric. Defense sector happens to be the largest consumer of protech products in India followed by fire service, police, paramilitary forces, industrial security forces and border security forces.

Utility: 



Protective Textiles are used for protection from  harmful chemical environment, cold weather, UV light, Radioactive materials, low visibility, High temperatures (insulating, firefighters), burns (flame, convective & radiant heat, firefighters, ATEX area), electric arc flash discharge (plasma explosion, Electric companies), molten metal impacts (foundries), metal sparks (welding) , acid environment(petrochemical, gas, refineries, chemical),  bullet impact (military, security),  cut resistant (gloves, glass industry).

These protech fabrics are made of different kind of fibers, because every blend apports different technical characteristics to the fabric.
	Fibers
	Properties

	Meta-Para aramids – Nomex 
	High resistance, tear, tensile strength, expensive. 

	Glass fiber 
	High resistance, insulating. 

	Modacrylic cotton –Marko 
	Electric arc flash protection, comfort, flame-resistant, multinorm, efficient, skin friendly, antistatic. 

	Polyamide – Kevlar 
	Extreme resistance, low aging 

	Wool viscose polyamide – Marlan
	Repellency of molten metal, heat insulation, transparency 


End Uses - Products of Protech:
· Bullet proof jackets ,
· Chemical protection clothing,
· Cut. Slash protection ,

· Fire / Flame retardant apparel , 
· Fire / Flame retardant fabrics (for furnishings),
· Electrical protective clothing,

· Foul weather clothing,

· High altitude clothing ,
· High visibility clothing, 

· Industrial gloves, 

· Nuclear biological & chemical (NBC) suits , 
· Industrial gloves ,
· Fire men’s protective clothing ,
· Astronaut's suits.

Bullet Proof Jackets:
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Ballistic protection involves protection of the wearer’s body and eyes against projectiles and fragments of various shapes, size and impact velocity. Ballistic protection equipments have been used for ages, the earliest form of protection was metallic suit. With the advent of synthetic fibers, all the ballistic protection equipment was made using synthetic fibers like aromatic polyamide (Aramid), Ultra High Modulus Polyethylene (UHMPE), Nylon 66, Carbon Glass fibers and p - phenylene-2, 6-benzobisoxazole (PBO). Each jacket weighs about 5 kilograms and is expected to have the following properties: Light weight, Comfortable to wear, Facilitate body movement, Ability to spread the projectile energy efficiently. With the rising trend of crime, violence and terrorism, the demand for bullet-proof jackets is rising as well. The major customers of bullet-proof jackets are defense, Paramilitary forces engaged in counter terrorism/insurgency operations and Law enforcement agencies (police). 

Chemical Protective Clothing (CPC): 
 


Chemical Protective Clothing (CPC) is used for protection from chemical and physical hazards. The chemicals get absorbed into the human body by two ways 
· Physical contact-The chemicals gets absorbed through the skin, 
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Inhalation the chemicals in gaseous state get absorbed in to the body through breathing.




Chemical protective clothing is used for protection of the whole body against toxic chemicals which manifest their effect by absorption through skin. The CPC suits can be classified into two categories: 1).The durable Chemical protective clothing is made of non-permeable textile fabrics (PVC/Rubber coated fabrics).  2).The disposable CPC is made of non-woven fabric and can be used for 3-4 times. The protection is achieved by blocking the penetration and permeation of the chemicals through the fabrics in the clothing. This is an effective method for providing sufficient protection to professionals from contact of toxic chemicals.

Fire/Flame Retardant Fabrics (For Furnishings): 
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Fire retardant fabrics perform both the task of providing aesthetics to the surroundings and preventing spread of fire. The fire retardant fabrics are primarily of two types, 100% cotton fabric with coating of fire retardant chemical, inherently fire retardant fabric. The chemicals used for coating are PYROVATEX® and PYROGUARD®. Inherently fire retardant fabric is made from fire retardant fiber like Trevira. The other fibers used for fire retardant fabric are Aramid (nomex, kevlar), modacrylic, polyamide (kermel). The fabric made from inherently fire retardant fibers results in uniform fire retardant features than the coating. The typical characteristics of the fire retardant fabric are Very low fume toxicity in fire, High tear and abrasion resistance, Breathable and comfortable, Anti decay and Anti mould, Crease resistance, High dimensional stability, No fading and excellent color tone. The fabrics find application in curtains, upholstery, stage curtains, blankets, bedding, wall coverings and blinds.
 Fire/Flame Retardant Apparels:
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The fire/flame retardant apparels have an industrial need as they offer protection from fire and other heat intensive tasks.  The fire retardant apparels are used in refineries, iron and steel plants, aluminum plants and welding industries. The fire retardant apparels can be manufactured from two varieties of fabric: 100% cotton fabric with flame retardant coating or fabric made of inherently flame retardant fiber.   The typical characteristics of the apparel are Flame resistance - must not catch fire, Should be breathable, Easy to wear, Light weight, Should have high abrasion resistance. The chemicals used for coating are PYROVATEX®. The fire retardant fibers used of this production of the apparel are aramid (Nomex, kernel, kevlar), mod acrylic, and polyamide. The thread used for sewing is also fiber retardant. The threads generally used are – Nomex, Kevlar, Fiber glass, Carbon and Quartz. 
High Altitude Clothing:
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 High altitude clothing are used for protection against extreme weather conditions like extremely low temperature, high velocity winds, snow fall etc. The clothing at high altitudes needs to meet both functional and comfort properties. High altitude clothing is also known as Extreme cold climate clothing (ECC). The high altitude clothing consists of jacket, waist coat, trousers, glacier cap, rappelling gloves and glacier gloves.  

The typical characteristics of high altitude clothing are like Hydrophilic - Waterproof and moisture resistant, Breathable, Abrasion resistance, Maintain high integrity, Resistance to quick wear and tear. The material used for these clothing is typically hydrophilic polyurethane coating, Gore-Tex coating or Sympatex coating. 

High Visibility Clothes:




High visibility clothes (also known as Reflective-wear) have become very essential for the protection of people working in poorly lit environments like mines, highways, airport runways, cyclist etc. In the dark, the high visibility clothing increases the ability to spot working and guiding personnel. There are broadly three types of high visibility clothing.
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Reflection materials which shine when struck by light, 

· Photo luminescent material which give yellow light in dark, (Photo luminescent materials absorb the artificial light and emit green-yellow light in the darkness) .

· Fluorescent material which is more visible even during the day.

The major market for these products is primarily the Armed Forces and to a lesser extent NBC Emergency response units (National Disaster Management Authority)/Central Paramilitary Units/Other Civil Defense units, etc. 

Nuclear Biological and Chemical (NBC) Suits / Hazmat Suits:
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Hazardous material (Hazmat) suits were designed to protect users handling hazardous waste material such as chemicals, radioactive material etc. A more specialized variety of these suits are NBC (Nuclear Biological and Chemical) suits. Developed to protect soldiers, these are designed to protect the user in a hostile environment with chemical/biological agents and against radioactive fallout dust. The suits are designed to be worn for extended periods while continuing to operate in a combat environment. The NBC suit consists of a trouser and jacket and can be used directly over the under garments. The suit is permeable and allows evaporation of sweat (breathable). The suit is made of three layers; 

· Inner layer: Fabric cotton, 
· Middle layer: Active charcoal treated non-woven. 
· Outer layer: Fabric with chemical and fire retardant fibres (inherently retardant). 

The physical characteristics of the NBC suit are Fire/Heat/Cold/Water repellent outer fabric, Breathable, Effective in the temperature range of -35°C to +55°C, Resistance to wear and tear, Can be decontaminated at least two times, Washable, Shelf life of five to seven years.        
Industrial Gloves: 
 


Industrial hand gloves serve as an item of protective apparel for workers in factories. Gloves are best for protection from rough objects, sparks and heat, and for [image: image13.png]HARS I OUTSIDE ENVIRONMENT




cushioning from blows in heavy-duty work requirements. Hand gloves are of various types (leather, knitted, nitrile) and sizes (varying gauges). The materials that go in the production of hand gloves vary from cotton fabrics and asbestos to variety of leathers, p-aramid etc. 

Gloves are widely used in Industry and Defense (Cut-Slash protection). Due to rapid industrialization, the use of industrial hand gloves is expected to grow considerably. The gloves used for industrial and general purposes are categories as Leather gloves, Knitted gloves, Non-latex gloves e.g. Nitrile gloves, Rubber/Latex gloves. The leather, knitted and nitrile gloves are used in industrial applications for protection .The rubber/latex gloves are used for surgical purpose.  The typical characteristics of gloves are like Mild heat resistance, High abrasion protection, Better grip with anti slip coating, Comfortable and durable, Protection against cut and hot splash, for gloves made from Aramid (para) –temperature tolerance ranges from 250 to 750 Centigrade, Nitrile gloves provide chemical splash protection.  Other than leather gloves the artificial fibers used for industrial gloves include: Kevlar (Para-aramid), Spectra, Basofil and Dyneema. 
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Developments in Protective Textiles:

Pressure Hazard Protection: 
These are specialized hazard that relatively few peoples are likely to expose to. E.g. Deep sea work, working in space, military flights are experiencing this atmospheric pressure hazard. Protective clothes are designed to cope this hazard with fully air impermeable suits with their own air apply. This is designed not to leak under a high pressure difference. The EVA (Extra Vehicular Activity) suits life support system also has to remove the heat and moisture generated by sweating astronauts done by the garment wearing in the leg.
Environmental Hazard Protection: 
It is protection from cold, hot & water. This protection clothes are used to maintain the body temperature. Recent development in these area is Phase Change Materials, which has paraffinic hydrocarbons added to man-made fibers during spinning or microencapsulated during finishing. This will help by keeping the body at constant temperature, cool in hot conditions and warm in cold climate.

Electrical Hazard Protection: 
Electrical Hazard may be electrostatic charge, lightning strike & high voltage electricity. These will have conductive fibers such as carbon fiber, synthetic fibers, metal fibers with carbon core & conductive polymer fiber are used. The fibers are made either a central core of a carbon black & a sheath of polyamide or conversely central core of aramid fiber & a sheath of a carbon black. E.g. NOMEX III by DUPONT. Other way of manufacturing is giving coating or laminating the fabric. 

Gore- Tex: 

Gore-Tex materials are typically based on thermo-mechanically expanded polytetrafluoroethylene and used in a wide variety of applications such as high performance fabrics, medical implants, filter media, insulation for wires and cables, gaskets, and sealants. Gore-Tex is known for its protective rain wear. The basic rain wear consists of two layers where the outer layer is typically nylon or polyester which provides strength. The inner layer is polyurethane and provides water resistance at the cost of breathability. This membrane had around 9 billion pores per square inch.

Nano Enhanced Protective Textiles:

Due to their enabling character and the unique properties of materials at nano scale, nanotechnologies are particularly suitable for use in technical protective textiles. These development streams gives rise to two main classes of products: 

1. Functional protective textiles
2. Smart/intelligent protective textiles. Many particles were converted to nano size and given as coating for the fabrics.
Conclusion:
Thus the technical textile comprises a diverse range of manufacturing activities tied to broad end use markets. The Technical Textiles development in the present period is seems to be aggressive and real benefits will be realized soon. Safety and protective textile refer to garment and other fabric related items designed to protect the wearer from harsh environmental effects that may result in injury or death. Extensive research is being done to develop the protective clothing for various regular and specialized civilian & military occupations. With technical textiles it will be possible to offer innovative solutions for global problems, such as pollutions, health issues, transport, protection, communication and so on. 
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