Technical Textiles: Introduction


TECHNICAL TEXTILES 

According to the Textile Institute, ‘Textile materials and products manufactured primarily for their technical and performance properties rather than their aesthetic and decorative characteristics.’ are called technical textiles
Technical textiles and nonwovens account for over one-quarter of all textile consumption in weight terms.

 Despite slackening growth rates since the start of the millennium, technical applications have a far more positive outlook than most other fibre, textile and clothing markets. Volume growth in developing countries will average between 4% and 5% per annum to 2010.

In contrast, textile components for shoes, clothing, furniture, carpets and interior textiles exhibit annualized growth rates of less than 3% on average through the current decade. This is in response to relatively modest forecast growth in demand for apparel and household goods, but also a switch in many products to lighter weight

nonwoven materials.

Some General Aspects 

· ONE OF THE MOST PROMISING AND FASTER GROWING AREAS FOR GLOBAL TEXTILE INDUSTRY.
· INDISPENSIBLE PART OF HUMAN LIFE.
· ENCOMPASSES IMMENSE RANGE AND DIVERSITY OF RAW MATERIALS, PROCESSES, PRODUCTS AND APPLICATIONS.
· ACCOUNTS FOR OVER ONE-QUARTER OF ALL TEXTILE CONSUMPTION IN WEIGHT TERMS.
· PLAYS CRUCIAL ROLE IN ECONOMIC AND INFRASTRUCTURAL DEVELOPMENT
INTERNATIONAL SCENARIO

·  WORLD MARKET FOR TECHNICAL TEXTILES AT 21 mn TONNES (US$ 120 bn) DURING 2007-08 IS EXPECTED TO INCREASE TO 26 mn TONNES (US$139 bn) BY 2012 WITH A CAGR OF 4 - 5 % DEPENDING ON THE AREA OF APPLICATION.
·  FIBRE CONSUMPTION IN TECHNICAL TEXTILES WAS   22 % OF TOTAL FIBRES CONSUMED IN 2005.
·  THE DRIVERS FOR FUTURE GROWTH ARE EXPECTED TO BE ASIAN COUNTRIES LIKE CHINA AND INDIA. THE GROWTH IN ASIA IS EXPECTED TO BE 6.5 PERCENT WHILE IT WOULD BE MERELY 2.2 PERCENT IN DEVELOPED COUNTRIES.
· Agro Textiles

·  SECTOR-WISE HIGHER GROWTH RATES ARE FOR INDUTECH, BUILDTECH, MEDTECH, GEOTECH, PACKTECH AND AGROTECH. BUT PROTECH IS IMPORTANT IN VIEW OF SAFETY.
Classes of Technical Textiles

Agriculture has been amongst the most primal occupations of the humankind and is still a major industry, globally. In this era of modernization and high technological advancements, it has spread its horizons and started using man-made, non-conventional textiles, called “technical textiles”.

Tapping the potential of technical textiles and putting their vital properties to an advantage; agriculture, horticulture, forestry and fishing segments (all the four sectors combined together are popularly called as “Agrotech” sector) are increasingly using them for equipment development and other applications. 

This textile sector comprises of all textiles that are used in growing, harvesting, protection and storage of either crops or animals. It includes diverse items such as fishing nets and fish-lines, ropes, shade fabrics, mulch mats (Mulch is any type of material that is spread or laid over the surface of the soil as a covering. It is used to retain moisture in the soil, suppress weeds, keep the soil cool and make the garden bed look more attractive. Organic mulches also help improve the soil’s fertility, as they decompose.) , woven and non-woven covers for crops, bird protection nests, etc. These textiles are driving the sector profitably by improving the productivity and reducing the need for chemicals. 

Some of the purposes for which these textiles are being increasingly used are as follows: 

· Preventing erosion and paving way for forestation 

· In greenhouse cover and fishing nets 

· For Layer separation in fields 

· In Nets for plants, rootless plants & protecting grassy areas 

· As sun screens (since they have adjustable screening)and wind shields 

· As packing material and in bags for storing grass (that has been mowed) 

· Shade for basin 

· Anti-birds nets 

· Fabrics for sifting and separation, for the phases of enlargement of the larva 

· Materials for ground and plant water management at the time of scarcity and abundance of water. 

Every plant has its own individual requirements for sunlight and shade under which it flourishes at its best. By providing the right balance with the correct grade of shade cloth, the optimum climatic conditions are created under which the plant's productivity is maximized.

Clothing Textiles

Touching our lives in almost all the spheres, technical textiles have also made their foray in the clothing and shoe industry. Aimed at fashion designers, developers as well as shoe and clothing manufacturers, this category of smart textiles is clubbed under the head “CLOTHTECH”

Broadly defined, CLOTHTECH includes technical components of clothing (such as breathable membranes), shoe reinforcement & construction as well as rainwear. They are recognized for some of their important properties like high resistance to temperature, pressure and other extreme conditions, high absorbency, durability and water proof nature. 

From industries like sports, defense and aviation to chemical and fire fighting, they are making their presence almost across all segments as they are extensively used for making special purpose clothes and footwear.

A look at some of the application areas: 

· In shoe components like shoe laces 

· For insulation and structures like interlinings (woven as well as non woven, wadding etc) 

· Sewing products like sewing threads, labels, fasteners (zips, Velcro) 

Construction Textiles

Civil engineering and building industry are an integral part of the development of human society as they involve the planning, design, building, operation and maintenance of infrastructure. The venturing of technical textiles or high-performance textiles in this sector has given a great impetus to the quality of construction. 

These textiles are used in the construction of buildings, dams, bridges, tunnels and roads and collectively comprise the “Buildtech” sector. They offer mechanical properties such as lightness, strength and resilience as well as resistance to many factors such as creep, degradation by chemicals and pollutants in the air or rain and other construction material as well as the effects of sunlight and acid. These textiles play an important role in the modernization of infrastructure. 

Some of the major products covered under this sector are used in ; 

· Hoardings(billboard) and Signage 

· Scaffolding Nets (mosquito nets)
· Awnings and canopies (sheds/umbrella in veranda’s & beach)
· Tarpaulins 

· Architectural membranes 

· Roofing materials (these includes roof top of various types greenhouse structures for producing flowers, vegetables etc.)
Eco Textiles 

Environmental threats loom large on almost every nation in the world today. With this threat gaining its stature day by day, Eco Textiles gain utmost importance as one of the most useful resources that help promote new innovations, in an eco-friendly manner.

OEKTECH is the term used for technical textiles that are used for environmental protection. It stands for new ideas and interesting concepts in the area of environmental protection, waste disposal (including innovative filtration media) and new recycling technologies. It is opening up new avenues for environmental engineers, safety engineers and personnel in environmental protection agencies. 

These eco- friendly textiles provide a range of environmentally responsible alternatives to other resource hungry materials. They tap into both post-consumer and post-industrial waste streams & scrap and reuse them for manufacturing an extremely durable and eco-friendly textile. They not only lead to reduction of waste but also more importantly, save the rapidly depleting natural resources. 

Some of the features of these textiles are: 

· They utilize ecologically grown fibers. 

· They are processed with less damaging inputs. 

· The processing units are equipped with good sewage treatment. 

· The fabrics are of good quality and long lasting. 

A look at some of the products that are manufactured using these textiles: 

· Soil seals 

· Textile drainage systems (http://www.bing.com/images/search?q=images+of+textile+drinage&id=97A20B94C34C0BB8B6DBD2BA61B8C47C3604BA64&FORM=IQFRBA) 

· Erosion prevention systems 

· Textiles for protection against hazardous substances 

· Mobile containers 

· Textile noise barrier systems 

· Filter systems (air/water) 

· Landfill textiles 

Geotextiles

Geotextiles are smart textiles that consist of a stable network that retains its relative structure during handling, placement and long-term service. A Geotextile can be defined as “permeable geosynthetic comprised solely of textiles.” 

Geotextiles are special fabrics made for use in 'geological' situations. They are rot-proof and permeable to water. They can be heavy duty or light duty, black, white or colored. Available in woven and non-woven forms, they apply to a broad range of civil engineering construction, paving, drainage and other applications. 

Geotextiles are extensively used with soil, rock, earth or any other geotechnical engineering-related material, as an integral part of human-made project, structure or system. These engineered Geotextiles perform three basic functions: separation, stabilization and filtration. 

A glimpse at some of the many application areas:
 

· Roadways, parking lots, loading areas and construction sites 

· Prevent drainage systems from clogging with fine particles 

· Filtration, Protection and separation function 

· Fluid transmission 

· For waterway erosion control 

· Reduce soil piping and embankment erosion 

· Prevention of weed growth (in horticulture applications) 

· Moisture conservation (in horticulture applications) 

Home Textiles

Seen as a mightily expanding and changing sector in the global textile industry, the presence of technical textiles is not merely confined to industrial applications and is becoming a ubiquitous phenomenon in our day to day activities as well. 

The new promise of technical textiles is generation of products (by combining the latest developments in advanced flexible materials with advances in process technologies) that eventually have a direct impact upon all sorts of consumer textile markets, including both clothing and furnishings. These are called “HOMETECH”. 

One of the largest technical textile markets, this sector comprises household textiles, furnishings (used in contract applications) and upholstered furniture industry (including fiberfill and wadding applications in bedding, cushions, sleeping bags and furniture backings).

Some of the highly useful applications of HOMETECH include: 
· Woven & knit wipes (cleaning wipes for domestic applications) 

· Nonwoven wipes (floor mops) 

· Tickings (for filled products like pillows, duvets, cushions) 

· Mattress components (Flanging and quilt backing, spring wrap) 

· Spring insulators Flat fabrics ( used to cover springs in beds or upholstery) 

· Platform cloth (fabrics used as a base for cushions on upholstered furniture) 

· Dust cloths Fabrics attached to base of furniture 

· Skirt linings and other fabrics for use in upholstered furniture, bedding etc 

· Carpet backings (used as primary as well as secondary backing for tufted carpets) 

· Sewing threads used in all furnishing, household textile applications 

Industrial Textiles

Providing an impetus to the progressive industrial and technological front, technical textiles are proving their forte in yet another field. The smart characteristics of technical textiles make them an ideal resource for use in various industrial applications.

INDUTECH is the name given to textiles that are used for diverse industrial applications like filtration, conveying, cleaning etc. This arena of technical textiles contains solutions and products for mechanical engineering and for varieties of industries, e.g. conductive textiles and 3-D textile products.

Widely used in woven, non-woven and knitted form, INDUTECH are increasingly being used in almost all the major industries, like paper, carbon, metal, ceramic, glass fiber, plastic etc, across the globe. 

Some of the popular applications include: 

· Dry and Wet filtration applications 

· Polishing cloths 

· Needle punched felt 

· Open-weave fabric 

· Drive belts Conveyor belts (for paper making and food processing) 

· Sealing cord for tunnel oven dollies (like trollies) 

· Loop and eye fastenings 

· Basic fabrics for coating 

· Edging tape for coated fabrics 

· Coated / laminated fabrics 

· Fusing threads and rods 

· Fabrics of fire-retardant yarns 

· Heat resistant yarns / fibers 

· Coated and extruded yarns 

· Yarns for composites 

· High tenacity yarns 

Medical Textiles

Due to astounding technological developments, technical textiles are extensively used in the healthcare industry today. In the field of medical application, technical textiles are not just used in contact with the skin, but also fulfill important functions within the body (intra-corporal applications like implants). Technical textiles offer medical and hygiene industry with unparalleled protection, comfort and cost saving.

These highly specialized and bio- compatible technical textiles, used for medical and hygiene applications are called “MEDTECH.” The characteristics required of MEDTECH vary depending on the task for which they are to be used. Some applications demand a protective function, others a high absorptive capacity and some other others impermeability. Special antimicrobial finishes are an important characteristic of these textiles 

Depending on the nature of application; most of the medical products are disposable in nature and are made of nonwoven fabrics. In global markets disposables are fast replacing non-disposable health care textiles.

Some areas of usage are: 
· Healthcare/ hygiene products- Include bedding, clothing, surgical clothes, products for feminine hygiene like sanitary napkins, baby and adult diapers, filters, bandages, support and protective material, surgical sutures, Dental floss etc.
· Non-implantable materials- For wound care that includes absorbent pad (wound contact layer, base material viscose, plastic film) and bandages (simple inelastic/elastic, orthopedic, plasters, gauzes, lint, padding).

· Textiles in Extracorporeal devices- Like artificial kidney, liver and lungs.
· Implantable materials- Like sutures (biodegradable and non-biodegradable), soft tissue implants, artificial tendon (meshes), artificial ligament, artificial cartilage, orthopedic implants artificial joint, cardiovascular implants vascular grafts, heart valves.
Packaging Textiles
Packaging textiles include all textile packing material for industrial, agricultural and other goods. 
The demand for packing material is directly proportional to economic growth, industrial production and trade as goods are produced and then distributed both locally and internationally. 
The growing (environmental) need for reusable packages and containers is opening new opportunities for textile products in this market.

Sacks and bags made of traditional jute, cotton or natural fiber are gradually casting way for modern synthetic fibers. These technical textiles, used in packaging and subsequent transportation are called “PACKTECH.”

It is well known that these fabrics are ideal for many kinds of packaging. At one end, PACKTECH includes heavyweight, dense woven fabrics (used for bags, sacks, flexible intermediate bulk carriers and wrappings for textile bales and carpets) and on the other end, it includes lightweight non wovens used as durable papers, tea bags and other food and industrial product wrappings.

The use of textile materials in consumer packaging is exhibited in the following products: 
· FIBC big bags (Flexible Intermediate Bulk Containers),for powdered and granular materials 

· Laundry bags and other bulk packaging products 

· Sacks for storage etc 

· Twine and string for tying packages, etc (excludes agricultural applications) 

· Non-paper tea bags and coffee filters 

· Food soaker pads 

· Net packaging for storing, packing, transporting, retailing foodstuffs, toys, 

· Woven fiber strapping, lightweight mailbags. 

· Soft luggage 

Protective Textiles

Defense/Civil Defense are industries which rely heavily on technology. 
Apart from hi-tech weaponry and ammunitions, the induction of technical textiles in this sector has revolutionized the concept of security. 
It is the new range of chemicals and fabrics being used by the armed forces that has redefined safety parameters for the military. From specialized clothing to hi-tech accessories, technical textiles have made it big in the defense sector.

Not only defense but the protective clothing covers garments and accessories intended to protect people from dangerous or hazardous materials and processes during the course of their work or leisure activities. 
These textiles enhance performance by ensuring wind or water proofing, flame retardancy, breathability, lightness etc. in clothing used by firemen, Para-military forces & security forces. The major applications of technical textiles in this field are: 

· Tents, sleeping systems, weapons rolls, bandoleers (a soldier's broad shoulder belt having small pockets or loops for cartridges) to combat foul weather.
 Fire service equipment, bullet-proof jackets, army tents, parachutes, extinguishing blankets, tubes 

· Fabrics with waterproof and breathable membrane 

· Mountain safety ropes, climbing harness 
· Protective clothing fabrics for protection from fire, bullets etc. 

· Special jackets, attire to combat severe temperatures
· Bullet proof fabric/Jacket 

· Fabrics for disposable garments worn to provide protection against harmful chemicals and gases, MECHANICAL /CHEMICAL / NUCLEAR / BIOLOGICAL PROTECTION pesticides etc. 

· Fluorescent and Phosphorescent fabrics for trousers etc. 
· Protective clothing for agricultural workers 
· Hi-visibility / high altitude warning clothing 
· Protective clothing for dust protection
· Protective clothing for acoustic protection 
· Protective clothing for electric arc welding, fire retardant upholstery, curtains, bed nets, beddings, uniform fabrics, bed linens
Sport Textiles

Technical textiles have enabled production of materials that are tougher than wood, which breathe like skin, are waterproof like rubber and at the same time are eco-friendly and highly economical. The augmentations in the sports and leisure industry have resulted in the use of technical textiles in different sports.

These revolutionary new textiles, used in Sports & Leisure industry, are popularly known as SPORTTECH 

Today’s sports demand high performance equipment and apparel. The light weight and safety features of SPORTTECH have become important in their substitution for other materials. These high-functional and smart textiles are increasingly adding value to the sports and leisure industry by combining utilitarian functions with wearing comfort that leads to achieving high level of performance.

A few areas where these textiles are being increasingly used are: 

· Material technology and design, of equipment 

· Biomechanics and the engineering aspects of sports machinery 

· Surface treatment of equipment 

· Sportswear 

· Sports footwear 

· Artificial turfs, sleeping bags, ballooning and parachute fabrics 
· Some of the sports where these textiles are being used are Golf, Tennis, Cycling, Mountaineering, Skiing, Cricket and Paralympics Sports. 

Transport Textiles

Among other sectors, the automotive industry is one of the largest single markets for technical textiles and one of the most diverse as well. This market comprises of automobiles, trains, marine vehicles and planes. 

Technical textiles that are used in this automotive or transport sector are called “MOBILTECH.” The latest developments in aircraft, ship building as well as motor vehicle and train manufacture, all can be largely attributed to MOBILTECH, a non apparel textile. 

Mobiltech today covers not only isolation and safety aspect but also focuses on comfort and style. The customers look for aesthetically pleasing interiors, great comfort and fuel economy. 

Textile components in automobiles consist of either visible components like upholstery, carpets, seat belts, headliners etc.or concealed components like tyre cords, hoses, belts, airbags etc.

Some of the applications in this industry are: 

· Air bag fabrics 

· Fabric used as a basis for reduction in weight of body parts 

· Tyre cord fabrics (including hose and drive belt reinforcements) 

· Automotive upholstery and other textile fabrics used inside the vehicle 

· Tyres (for cord reinforcement material, side and thread walls, carcass piles etc) 

· Engine (radiator hoses, power steering, hydraulic lines, filters etc) 

· Composites for body and suspension parts (bumpers, wheel covers, door handles etc) 

· Comfort and decoration (seating, carpets, interior decoration) 

· Safety (seat belts, air bags, seat fire barriers etc) 
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