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Abstract

MOBILTECH today covers not only isolation and safety but also focuses on

comfort and style. Textiles in transportation are classified as technical

because of the very high performance specification and special properties

required. Automotive textile is that part of textiles which is used in

accordance with the vehicles, i.e, it is widely used in automotive industry

right from light weight vehicles to a heavy truck or duty vehicles.

Innovative automotive textiles of the future will have offer enhanced

foundations, while at the same time being made from environmentally

sustainable materials and offering lighter weight, all at the same or

reduced costs.
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INTRODUCTION

Technical textiles that are used in the
automotive or transport sector are called
MOBILTECH. The latest developments in
aircrafts, ship building as well as motor
vehicles and train manufacture, all can be
largely attributed to MOBILTECH, a non-
apparel textile. Among other sectors, the
automotive industry is one of the largest
single markets for the technical textiles and
one of the most diverse as well. Mobiltech

today covers not only isolation and safety
aspect but also focuses on comfort and
style  [01].

automobiles consists of either visible like,

Textile components in
upholstery, carpets, seat belts, head liners,
etc or concealed like tire cords, hoses, belts,
air bags, etc. Some of the applications in
this industry are Airbag fabrics, and fabrics
used as a basis for reduction in weight of

body parts.
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Automobile is the lifeline of present
society. Trade, Industry and Commercial
activities are extremely dependent on this
sector. Therefore, it is no exception that
tremendous growth and development is
taking place in this sector. The global
consumption of textiles used in automobile
industry is quite substantial. Textiles in
transportation are classified as technical
because of the very high performance
specifications and special properties
required. The growth of automotive textiles
is very good in last decades. There are few
driving forces behind the growth of
automotive textiles. These forces could be
improved in the standard of living of
people resulting in the greater demand for

personal vehicles [02].

Textiles in transportation are classified as
technical because of the very high
performance specifications and special
properties required. Transportation is the
larger user of technical textiles. Textiles
provide a means of decoration and a warm
soft touch to surfaces that are necessary
features for human well being and comfort,
but textiles are also essential components of
the more functional parts of all road
vehicles, trains, airplanes and sea vehicles

[03].

Automotive textile is an integral aspect of
technical textile. Since it cannot be
classified in apparel textiles, it is more of a
techno mechanical application of textiles.
Industrial textiles are widely used in
transportation  vehicles and  systems
including cars, trains, airplanes and marine
vehicles. The term automobile textiles
means all type of textile components, e.g,
fibers, filaments, yarns and fabrics used in

automobiles [04].

In today’s car makers and their immediate
suppliers have wide range of options with
regard to the choice of interior materials.
Besides the traditional use of textiles,
leather, wood and metals, modern
automobile interiors can be made from an
increasing range of newer materials, such
as thermoplastics, polyurethane foam,
skins, lacquers, foils, elastomers and
silicones. Innovative automotive textiles of
the future will have to offer enhanced
functionalities, while at the same time
beingr made from environmentally
sustainable materials and offering lighter
weight, all at the same time or reduced
costs [05].
Acoustic  textiles are wused in the
transportation industry to reduce interior
noise and vibration and improve the

sensation of ride comfort for the
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passengers. Interior noise is currently a
competitive quality characteristic of every
mode of transport facility in particular to
automobiles. The use of acoustic textiles in
the transportation industry currently
represents the most important application
of textiles in the world. Acoustic textiles
used to control noise in vehicles must
provide airborne transmission reduction,

damping and sound absorption [06].

In addition to providing an overview of the
global aviation industry and the wide
ranging use of textile materials in aircrafts,
a new report covers the latest developments
with regard to product areas and leading
players, bringing together the key themes
that are forecast to play a prominent role in
the future generations of aircraft textiles as
suggested [07]. The articles on automotive
textiles: moving towards a new global
equilibrium by the author [08], provides the
latest analysis of the fast altering
automotive textiles industry. Featuring an
overview of the automotive market and the
wide ranging use of textile materials in
vehicles, the in depth report of the analysis
covers the following with reference to
automotive industry: (i) Examines global
(i) Defines

textiles  (iii)

automotive industry.

automotive fabrics and

Identifies key areas of applications (iv)

Contains profiles of 60 key users and

procedures of automotive textiles.

As a result of higher demand for increased
comfort and improved safety, the use of
textile materials has increased from 20 kg
in a mid-size car in 2000 to 26 kg today. At
first glance, China’s role as the global hub
for the manufacture and supply of
automotive textiles in the next quarter of a
century with uninterrupted growth seems
assured. First, there is the phenomenal rise
in domestic vehicle production that the
country itself has engineered over the past
decade. In the drive towards lowering
weight for reducing both fuel consumption
and CO2
developments are including new uses for
fabrics, and by 2020, it is predicted that the
same sized car will contain 35 kg of textiles
[09].

emissions, many current

The safety in automobile is become
importance in the modern scenario. The
textile products can be used in this purpose
in the form of various safety devices like
air bags, seat belts, car interiors, power
steering filters, Abs brake filters, tire cords
production, linings, coverings, cushion
components, design interiors, etc. The
different graded textile fibers as polyester,
nylon, PVC, acrylic, viscose/colon, etc can

be the potential options for the new
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emerging field name called Automotive
Textiles [10].

Nonwovens and microfilament textiles
from Freudenberg Performance Materials
make a significant contribution to making
driving more cost-efficient, climate-
friendly and comfortable [11]. Materials for
automotive absorb sound effectively,
ensure a pleasant climate inside the vehicle
and help save fuel and reduce CO2
emissions. Even demanding surfaces and a
wide variety of designs can be perfectly
realized. With these intelligent nonwoven
solutions,

environmentally friendly

products can be made.

Trevira developed the first polyester
qualities for the automotive industry at the
start of the seventies [12]. At Trevira, over
the years, it is observed developed products
that meet all requirements in terms of
modern design, engineering and comfort.
Due to the increased globalization of the
automotive industry and the construction of
‘world models’ the ability to supply on a
worldwide basis has become a decisive
competitive factor. The range of products
for vehicles at Trevira includes flat filament
yarns, textured filament yarns, 100% spun
polyester fibers or in blends with wool or as

nonwovens into parcel shelves.

Techtex Industrial offers a broad range of
cost effective nonwoven fabrics for the
automotive industry with the capability to
meet almost any customer requirement
[13]. Fabric ranges and technical expertise
include spun bonded polypropylene and
polyester, carded dry-laid nonwovens,
needle felts, air laid paper, hydro entangled
spun lace and laminates. In India, AIM
filter tech produce needle punched fabrics
for applications like automotive carpets,
head liner, exhibition carpets, filtration
products, etc. The fabrics are engineered
for applications in filtration, automotive
and geo-textiles. Various types of
functional textiles for automotive have
been listed in the article [14].

TRANSPORTATION 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 or
transport sector are called MOBILTECH.
The latest developments in aircrafts, ship
building as well as motor vehicle and train
manufacture, all can be largely attributed to
MOBLTECH, a
Mobiltech today covers not only isolation

non-apparel  textile.
and safety aspect but also focuses on
comfort and style. The customers look for

aesthetically pleasing interiors, great
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comfort and fuel economy [01}.Textile
components in automobiles consist of
either visible like upholstery, carpets, seat
belts, head liners, etc or concealed like tire
cords, hoses, belts, air bags, etc. Some of
the applications in this industry are air bags
fabrics and fabric used as a basis for

reduction in weight of body parts.

Textiles in transportation are classified as
technical because of the very high
performance specifications and special
properties required [03]. Seat coverings, for
example, are not easily removable for
cleaning and indeed in automobiles they are
fixed in place and must last the life time of
the car without ever being put in a washing
machine. In trains, aircrafts, and passengers
vessels they are exposed to much more
rigorous use than domestic furniture. In
addition, they have to withstand much
higher exposure to day light and damaging
ultraviolet radiation and because they are
for public use they must satisfy stringent
safety requirements such as flame retardant.
In more functional applications, textiles are
used in articles diverse as tires, heater
hoses, battery separators, brake and clutch
linings, air filters, parts of the suspension,
gears, drive belts, gaskets and crash
helmets. They are present in all forms of
transport and apart from apart from tires are

in applications of which the non-technical

person is not even aware. Various
applications of the transportation textiles
are summarized as follows:  Upholstery,
car interior, carpets, tires, car elements
filters, heat, cables and sound insulation,
safety systems-air bags, seat Dbelts,
protective covers for land crafts, boats,
aircrafts, sailcloth, inflatable boats, envelop
of balloons, special equipment for military
vehicles and usage in railway.
TECHNICAL TEXTILES IN
AUTOMOBILES

According to the Textile Institute, ‘textile
manufactured

materials and products

primarily ~ for  their  technical and
performance properties rather than their
aesthetic and decorative characteristics, are
technical textiles. The automotive sector
consumes a lot of textiles materials that
may be broadly visible or concealed in
automobile. Automotive products are
classified broadly into two categories,
namely visible and concealed components
[02]. Automotive segment of technical
textile products include applications in
automotive and automotive components
including aircrafts and railways. The
growth of automotive textiles is very good
in last decades. There are some driving
forces behind the growth of automotive

textiles. A car interior has become more
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and more important as people are spending

more time in the car.

The automotive interior carpets are non-
woven technical textiles, made primarily
from polypropylene fibers. The carpet is
laid on the wvehicle floor above which
rubber mats are placed. The desired
characteristics of automobile interior
carpets typically are high durability, high
abrasion resistance, tensile strength of warp
and weft 50 kgf X 45 Kkgf, low
inflammability, good compression recovery
with 500gsm fabric and 3 mm thickness.
The textile designer must be able to
produce innovative interior appearances
which reflect or even set current fashion
trend, social and economic moods and
customer life styles. The nylon tire cord is
prepared from high tenacity continuous
filament yarn by twist and plying and the
two types of nylons are Nylon 6,2 and
Nylon 6,6. Nylon 6grey are dipped tire cord
fabrics having high strength, fatigue
resistance, impact resistance and high
adhesion. Tire cords are generally available
with the fabric specification of 930 dtex,
1400 dtex, 1870 dtex and 2100 dtex and the
critical specification and the critical
specification drive the characteristics such
as breaking strength, elongation, adhesion,

ply twists and hot air shrinkage.

The seat belts are made from nylon
filament yarn which is woven to produce
the webbing pattern. The linear density of
man-made yarns must be stuck between
100 dtex and 3000 dtex, preferably 550-
1800 dtex. The filament linear density
should be between 5 dtex and 30 dtex,
preferably 8-20 dtex. A typical seat belt is
made of 320 ends of 1100 dtex polyester
each. The critical characteristics of the
webbing are abrasion resistance, resistance
to light and heat, capable of being removed
and put back in place easily and good
retraction behavior. The load bearing
capacity of seat belts is 1500 kgs. An air
bag is an elastic bag cushion like makeup
which inflates quickly in some stages in
certain types of car accidents. It is a safety
device aimed at preventing or minimizing
injury to passenger when an accident
occurred. Air bags have been efficient to
put a stop to severe head and chest injuries
in adults when automobile accident occurs.
Air bags can be located in both the front
and rear vehicles. At present there are three
different types of side air bags currently
available, like roof-mounted side air bags
designed to protect the chest and seat
mounted air bags designed to protect the
chest and head. Air bags production
involves three different separate assemblies
that combine to form the finished end

product, the air bag module. Headliners are
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used in passenger cars and multi/sports
utility vehicles are non-woven light weight
roofing material. The cars were earlier
fitted with knitted/woven fabric with hard
cab board type of backing. The trend has
changed and increasingly non-woven
headliners are being used in automotive
interior. Insulation felts often known as
NVH products are used as for acoustic and
thermal insulation in the automotive
interior. Insulation felts often known as
NVH products are used as for acoustic and
thermal insulation in the automobiles.
These are bonnet liners, outer dash, wheel
house and outer floor under the shield.
These parts are not only providing noise
protection inside the car but also reduction
in the noise emission outside. Uses of NVH
started  after

parts in  automobiles

introduction of EURO norms in the sector.

Helmets are used as protective headgear for
two wheelers. The wusual motor cycle
helmet has an internal layer of polystyrene
or polypropylene foam and an external
layer made of plastic, glass and other man-

made fibers.

The principal function of a helmet is to
absorb the shock of a crash and thus put a
stop to major injury to brain rather than
preventing head and face crack. Two types

of helmet available are full face helmet and

open face helmet. The critical
characteristics of the helmets are protection
of head, clear vision through the visor,
quick release chin strap and appropriate
ventilation. The outer shell is made from
acrylonitrile-butadiene-styrene (ABS) or
polypropylene or galss fiber plastic which
is hard in nature. The earliest developed
Apollo Space Suits contained an inner layer
of Nylon fabric with network of thin walled
plastic tubing, which circulated cooling
water around the astronaut to ventilation
ducts, than a three layer system formed the
pressure garment, net followed five layers
of Aluminized Mylar for heat protection

mixed with four spacing layers of Dacron.

More use of textiles now being made in
HGV interiors, which are becoming more
comfortable with livelier coloring, rounder
shapes and surfaces. Composite materials
are being used to replace bulky space
dividers and doors to create more cab
storage space. Heavy goods vehicles are a
major user of tarpaulins, which are made of
PVC plastically, coated nylon and
polyester, usually plain woven from high
tenacity yarns. Tarpaulins are secured with
high tenacity polyester narrow fabrics
which must also be tested carefully for
and UV

materials are used in automobiles for

strength resistance. Textile

interior trim and for ensuring comfort as
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well as for reinforcement. Textiles offer
weight reduction which in turn results in

fuel economy.

SMART TEXTILES IN THE
MANUFACTURING OF CARS

Innovative automatic textiles of the future
will have to offer enhanced functionalities,
while at the same time being made from
environmentally sustainable materials and
offering lighter weight, all at the same or
reduced costs. Suppliers are challenged by
sophisticated consumers for vehicles that
are more intelligent and original equipment
manufacturers needing to be even more
integrated [05}. Weight is becoming a core
issue for automakers as it already has
become in the aviation industry. In recent
years air craft designers have worked
continuously towards reducing weight
through the introduction of new metals,
carbon fiber composites and more efficient
engines, while seeking to improve the
acoustic levels both inside and outside the
plans. In particular, the latest generation of
air craft, such as the Boeing 787, Dream
Liner and airbus A350, are designed to be

lighter and more comfortable.

Today’s car makers and their immediate
suppliers have a wide range of options with
regard to the choice of interior materials.

Besides the traditional use of textiles,

leather, wood, and metals, modern
automotive interiors can be made from an
increasing range of newer materials, such
as thermoplastics, polyurethane foam,
skins, lacquers, foils, elastomeric and
silicon. In November 2008, a new product
has been launched, which is Light attitude
features seats, cockpits, doors, acoustic
packages, front end modules and exhaust
systems that can remove up to 30 Kgs from

a vehicle’s mass.

Textile fabrics including nonwovens will
play a major role in reducing automobile
weight. The Light Attitude interiors feature
several unique applications, with fabrics
replacing many of the conventional hard-
surface structures even the centre console is
made of fabric. The globe box lid, for
example becomes a sliding fabric cover and
traditional hard vents. A door module,
partially trimmed with natural fibers, , acts
as an acoustic chamber, allowing the
installation of smaller, light weight

speakers.

A smart integrated docking station offers
both weight reduction and new flexibility
for incorporating and integrating ever-
evolving media players and nomadic
devices. The sustainable comfort seating
system concept features a thin sea with an

even thinner backrest made of an injection-
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mould part with continuous glass-fiber

inserts.

AUTOMOTIVE
MANUFACTURING
AND APPLICATIONS

Automotive textiles happens to be the

TEXTILES
TECHNIQUES

rewarding sector finding extensive use of
technical textiles in the product categories,
i.e, interior trims, safety devices like seat
belts and air bags , carpets, filters battery
separators, hood liners, hoses and belt
reinforcement. Few textile products found
their applications as design solutions to
engineering problems in the form of
composites, tire reinforcement, sound
insulation and vibration control. Apart from
woven and  knitted  constructions,
nonwovens also find applications in
transport textiles due to certain advantages

served by them [10].

The seat belt is an energy absorbing device
that is designed to keep the load imposed
on a victim’s body during a crash down to
survivable limits. Fundamentally, it is
designed to deliver non-recoverable
extension to reduce the deceleration forces,
which the body encounters in a crash.
Basically, it is designed to offer non-
recoverable extension to decrease the
deceleration forces that the body comes

across in a crash. Non-recoverable

extension is significant to prevent the
occupants from being restrained into their
seats and sustaining whiplash injuries right
away after a collision. An efficient seat belt
will only permit its wearer to move forward
a maximum of about 30 cm to avoid
contact with any parts of the car. Seat belt
was invented concurrently in United States
and Sweden. Earlier seat belts were fixed
and adjusted manually by the wearer. With
the introduction of automatic belts today
wearer has more freedom to move. In an
auto smash, seat belts prevents ejection
from a moving car and stop people going
through the wind shield as the vehicle
comes to a sudden stop. Seat belts also
minimizes injuries due to impact with the
vehicle’s hard interior, they ensure better
control of the car. Seat belts also hold
people in position for the protective
cushioning, if there is an air bag. At speeds
under 25 mph, seat belts give adequate
protection, but at higher speeds, air bags
help to prevent the violent forces exerted

on the neck and head in frontal crashes.

It is a simple Newton’s law of motion and
law of energy conservation. According to
Newton’s first law of motion an object at
rest tends to be at rest and an object at
motion tends to be in motion with the same
speed and in the same direction unless

acted upon by an unbalanced force. Thus,
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driver continues in motion, sliding forward
along the seat. A driver in motion tends to
stay in motion with the same speed and in
the same direction unless acted upon by the
unbalanced force of a seat belt. The seat
belt provides the unbalanced force, which
brings driver from a state of motion to a
state of rest. Raw materials used for seat
belt webbings are Nylon, PET and its
derivations like HTPY. Seat belt structures
can be single layer or double layer and,
manufactured on needle looms with plain

weave, twill weave, satin weave.

The common expectancy of the car user is
that the auto-interior should have good
appearance and aesthetics, good comfort,
easy to maintain, retention of good
properties even after prolonged usage, good
durability, wrinkle resistance, water and
stain proof, having antistatic and oil
resistance property, no or minimum
emission, which may hinder driving by
fogging or contamination of inside
atmosphere, flame resistance for safety,
low costs. The main criteria involved in the
development of textiles and components in
automotive are tensile strength, abrasion
resistance, pill resistance, air permeability,
compression resistance, elasticity, light
fastness at high temperatures, stiffness,
ease of

cleaning, separation force,

dimensional stability, flame resistance,

anti-fogging  resistance, resistance to

adverse  climate  conditions.  Other
processing requirements are mould ability,
susceptibility to compression, sew ability,
welding ability, adhesive properties, and

vulcanizing property.

There are some standard guidelines for
comfort in a car seat considering some
parameters. Apart from ethical and sensual
comfort, carpets also play significant role
in acoustic and vibration control. Road
noise is considered as an environmental
pollution in few countries and carpets are
contributing to solve this problem. Sound is
propagated through the air and by vibration
of the car body and there are three basic
methods of reducing it, namely, (i) by
absorption, (ii) by damping or (iii) by
insulation. Sound absorbency is influenced
by density of the material, air porosity of
the material and thickness of the material.

As in the other areas of the cars, the vehicle
models very much dictates the fabric type
used on door and side panels. Now-a-days,
a layer of foam is added to the door panel
fabrics to get a more luxurious touch. Some
important requirements of head liners are
the light weight, thin profile but rigid
without any tendency to buckle, flex or
vibrates, direction stability, aesthetically

pleasing, soft touch. The trunk liners must
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be decorative and functional, yet have
relative cost. These are usually made from
waste fibers that are needled and then
matured with elastomeric materials. The
dash board shape being highly curved and
also complex, to accommodate controls and
instruments, presents many problems to the

textile technologists.

PIONEERING SOLUTIONS TO GET
THE MARKET MOVING

Freudenberg Performance Materials
develops innovative materials that are
optimally suited for use in automotive head
liners as well as trunk and rear seat
coverings. With their high-quality 3D
bonded

nonwovens are characteristics by excellent

surface  these  mechanically
abrasion resistance. Pioneering Printing
Process Technologies development by our
experts enable the most demanding design
variants to be realized [11]. Spun laid
nonwovens based on  Freudenberg
Technology lead the way as primary and
secondary tufted backings for shaped
automotive carpets. Freudenberg
Performance Materials provide a technical
fabric that can be easily molded even at low
temperatures  and  therefore  enable
economical processing. The materials’
outstanding stability ensures an exact fit.
Very good lay-flat characteristics, non-fray

properties and stiffness make these

materials the first choice as components for
fitted automotive mats. With nonwovens
Lutraflor

based on Technology,

Freudenberg Performance Materials
offers the perfect solution for automotive
carpets, insert mats and interior and trunk
linings. Made from recycled polyester, the
material has a high quality appearance, an
environmentally friendly product process

and excellent formability.

Trevira [12], over the years have
developed products that meet all
requirements in terms of modern design,
engineering and comfort. A particular
solution to problems is supplied by yarns
for textiles that have to adjust to extreme
molding stresses. Examples are the recesses
for handles in the sky liners or door panels.
Textiles in Trevira are processed in the
majority of wvehicles made in Europe.
According to Maxipro Promises Strong
Performance [13], the industrial wipes
market has been strengthened with the
launch of a new range of products.
Nonwovens are used in car covers, floor
carpets, insulation felt, seat cover fabrics,
foam support fabrics, foam support fabrics,
shelf tray, door trims, and acoustic
filtration. AIM Filtertech [14] fabrics are
engineered for the applications in filtration,
automotive and as geo-textiles. A detailed

discussion has been reported with reference
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to functions in the form of comfort,
decorative and safety purposes are
available in the reports [09].
CONCLUSIONS

The textiles in transport are classified as
technical because of the very high
performance specifications and special
properties required. The term automobile
textile means all type of textile
components, e.g, fibers, filaments, yarns,
and fabrics used in automobiles. Technical
textiles that are used in the automotive or
transport sector are called MOBILTECH.
The growth of automotive textiles is very
high in the last decades. There are some
driving forces behind the growth of
automotive textiles. Industrial textiles are
widely used in transportation vehicles and
systems including cars, trains, airplanes and
marine vehicles. The textiles that can be
used in this purpose are in the form of air
bags, seat belts, car interiors, power
steering filtered, brake filters, tire cord,
lining, covering, cushion, other components
and design interior, etc. the automotive
sector consumes a lot of textile materials
that may be visible or concealed in
automobiles. The seat belts are made from
nylon filament yarn which is woven to
produce the webbing pattern. The critical
characteristics of the helmets are protection
of head, clear vision through the visor,

quick release chin strap and appropriate

ventilation. To-day’s car makers and their
immediate suppliers have a wide range of
options with regard to the choice of interior
materials. Automotive textiles happens to
be the rewarding sector finding extensive
use of technical textiles in the protect
categories, i.e, interior trims, safety device
like seat belts, and air bags, carpets, filters,
battery separators, hood liners, hoses and
belt  reinforcement. =~ The  common
expectancy of the car user is that the auto-
interior should have good appearance and
aesthetics, good comfort, easy to maintain
and retention of good properties even after
prolonged usage. Road noise is considered
to be an environmental pollution in few
countries and carpets are contributing to
solve this problem.
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