WHAT ARE TEXTILES? ® Introdootion

The Ned For Textiles

Textfles play an Imsportant part in our lives and are essential for ..
1. General well-being 2. Comfort 3. Pecoration 4. Protection from the clements

Textile Products

Textiles’ is a general term used fo desoribe any product that is
made from a fabrie. That fabrie ean be knitied, woven or
bonded. Textiles are all around us and there are wany different
kinds of textile produets, The wain Types are showm below.

Toys and games Indoor and Outdoor Clothing Other Clothing ey snderwear, sotka

Craft/ome-off products eg. wall
Fongings, bespolce clothing

Advanced Uses

Textile materials are also used for a wide range of industrial
purposes as well as other advanced uses. For example ..

1. Roads

Z. Civil Engineering

3. Transport

4. Floorinmg

5. Medicine

6. Agricutture

7. Architesture

8. Speeialised Protestive Clothing




EQUIPMENT ANP TOOLS | ® Introdoetion

Choosinq Equipment And Tools

The equipment or fools you choose fo work with in Textiles Equipment

Technology should be appropriate for the job they have o do. mm.:“m""'?"'"'"“mm

features fo allow you to do the job correstly and effestively. 4. Advanced equipment.

As part of your exam preparation and when completing your 5. Components (le. items that ean become part

practical portfolio you will be expected o ... " of the final design).

L. Pescribe tools, equipment and components. 1

Z. Select appropriate tools, equipment or components.

3. Use fools and equipment safely, aceurately and efficiently
fo produce quality produets.

Colour Al}d Pesign Equipment

BATIK POT
Batlk pots are specially developed pots that are used fo mekt
the wax that is used for Batik. There are different fools
used fo draw with the hot wax onto fabrics (see page 30).
SCREEN PRINTING EQUIPMENT

Sereen printing Is used as a method of applying pattern fo
fabrics. To do this you will need a sereen with a special mesh
and a ool called a squeegee fo push the pigment throvgh the
mesh onto the fabric (see page 27),

FABRIC CRAYONS AND FABRIC PENS

Fabric crayons and pens are dyes in solid form. They can be
used suceessfully on both synthetic and natural fabrics. They
are heat set onto the fabrie by Ironing on the reverse of the
design, they can then be hand washed safely at 40°C.

Presslng Equipment

IRON
Wm—wcmhmmmmmmmmm

HEAT PRESS
Ahatwmhamﬂnﬂﬂmuwmmhmmamm
paper onfo fabrics, or it can be used fo pleat fabries or create spectal effects.




FORMATION OF FABé;cs ® Fbres and Fabrics

All fabries come from fibres. On their own, fibres are weak but when they are twisted info yarns they take on different
properties. They ean then be construted it fabrics. See page 12 for wore defails on the manufacturing process.

Fibres are fimy hair-ike struetures. They can either be short (staple fibres) or long (filament fibres).
There are three groups of fibres:

1. NATURAL FIBRES

These can be efther amimal or plant based, The main animal
based fibres are wool and silk. Others Inelude alpaca,
angora, camel hair, cashmere, mohalr, wild silk and viouna
Plant based fibres are cotton, linen, jute, hewmp and ramie,

2. SYNTHETIC FIBRES

These are wan-made from oil-based by-prodocts eg.
elastomeric, acrylle, aramid, modaerylie, polyamide,
polyethylene, polyvinyl chloride (PVC). Mioro-fibres are fine
synthetic fibres eg. polyester, wylon. Tactel Is a micro-fibre
frade mamse.

3. REGENERATED FIBRES
These are made from a combination of ehemicals and
cellulose waste eg. viscose, lyoeell, acetate, oupro, modal, fencel.

Yarns are fibres that have been twisted info long lengths and are wound onto
spools or cones, They are made by spinning and twisting fibres together using one
of two methods. The Worsted Spinning Systew produees a smooth yarn and the
Woollen Spinning System produces a more hairy yarn, The yarn is spun in either
an antiolockwise (S twist) or elockwise (Z twist) direction. When making more
complex yarns S twist and Z twist are combined in equal amounts fo prevent
distortion, The different types of yarns are spun yarns, filament yarns,
woHi-filament yarn, monofilament yarn, assembled yarns, folded yarns, plied
yarns, complex yarns, faney yarns.
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FROM FIBRES TO FABRICS

The Manufacturing Sequence

* Hbres and Fabries 2

mmmmm“mmmmmmmmMmmumemmmmmm
mmmmemmwwmmmmwmmmmmmm

Fibres eg. cotton, linen, wool, silk (natural fibres)
o) polyester, mylon, viseose (synthetic fibres)
leﬂdto.f;\;nm 230\ '
A 4 Felted or bonded o
Woven to wake fabrie 6. Knitted to make fabries og. single ersey and double TV PRI o
damask, calico, denim, Jersey t-shirts (weft knitting) and car seat
jaoquard, corduroy Nets, lace, ferry towelling and veloor (warp kitting) Sovaring
Origin Of Natural Fibres
. r‘ .'\l O’\". - 85
1 COTTON s AR

memmwmmmmummwm«

mmmmwmmmmmmammmm

MMMMNGMWMMhmmefohhﬂnm
mmwmm».mmmnmmmm

sfmelmandmmsm«bmlmmpkm
2. WooL

mmmwm.muhmmcsmmm

year. The fieece Is then 6RAPED for quality and SCOURE to

mmwmummstmmrmmnwmmmmmummmwmm
mmmmwummwmmmﬁbmmsmmmm

3. SILK

s&bmmw&wwmm»mofﬂnﬂmothm
mn:smmmmmmmmmmmwfo
remove the QUM holding the cocoon together, The filaments are
then SPUN to produce yarn.

Origin Of Synthetic Fibres

1. VISCOSE

27

3. POLYESTER

This Is a ‘regenerated’ fibre made from pine or beech wood
pulp, which Is PRESSEP fo form cellulose sheets. These sheets
are then dissolved in an ORGANIC SOLVENT to form viseose
mmummmmmlmm
spinneret fo produee fibres that are HARPENED OFF in a bath

This synthetie fibre Is produced by the POLYMERISATION

mmmmwwmmmam
derived from oll The polymer produeed is metted and then
exfruded info a stream of cold air in a process known as

MELT SPINNING.

ofdm:.ﬂmmthanmmhdwmbdmbdm 4. NYLON

wound onto a spool or eut Into staple fibres. This is called mmumhm”cmyumm
WET SPINNING. and also uses MELT SPINNING.

2. ACETATE 5. MICROFIBRES

mbbdwl'mmwmmhmﬁnwoodpdph
mmmmmmmam thickness. Taetel is an example that is of ten used for
simllar fo that of viscose above. The fibres are then extruded sportswear, as it is 257 lighter than cotton.

o a stream of warm alr. This is known as PRY SPINNING.

T e s T VRIS

fhmmsynﬂntkﬂhmwmhmhaﬂmmmh



FABK'CS l - KN'TTEV FABK‘CS ® Fibres and Fabrics 3

Fabrics N L W

1A N[ AN ~ |

Fabrics have all sorts of uses, such as olothing, automotive 1« RPN
purposes, engineering, nteriors and architecture.

Knitted Fabrics m « Bonded

Knitted fabrics are made up of a series of inferlooking loops.
Thmbdmdloopcmihefabriestrmhy(daﬂio),wﬁehlsmofﬂnkwhatmsofknﬂmdfabﬁn Knitted fabrics ean

have further stretch or elasticity added by using Elastane (the best known Is Lyeral,

——

KNITTING

Weft knitting yarns are knitted in horizontal rows with horizontal ribs
on the wrong side of the fabric and V shape loops on the face (right side)
of the fabric. The loops hold the fabrie together by interlocking above and
below each row.

Fabrics produeed using this method are single jersey (eg. f-shirts) and
double jersey leg. sports shirts), and also knitted sweaters,

2. WARP KNITTING

Warp kniffed fabrics are created using a series of
inferlocking loops or chains, which rum vertically
along the fabric, similar fo the warp yarns in
weaving (see page 14). This process can only be
dowe by wmachine. I fends to create a firmer
fabrie tham weft knitting, which keeps its shape
well and does not usually ladder when cot.

Fabries produced using this method can be either
fine and lightwelght, such as wets and lace, or
heavier such as terry toweling or velour.

Key chaoferisﬂcs Of Knitted Fabrics

« Weft knits have more strefeh or elasticity than warp knits.

» The addition of elastane gives knitted fabric wore extension or strefoh.

« Knitted fabrios are warm.

« Knitted fabrios can be bulked up using a finishing process called mapping or brushing, which gives the
finlshed fabric a fluffy surface. This process can be applied to produets such as fleeces.



FABRICS Il - WOVEN FABRICS ® Fibres and Fabrios 4

Woven fabrics are comstrueted using interlooking
threads or yarns. The fabrics are produced on a 4
machine called a weaving loom. The yarns that rum

horizontally across the fabric are called Weft yarns,

and the ones that run vertically down the length of the £
fabric are called Warp yarns,

Ts Of Weave v

There are many types of woven fabries. The weave that is chosen for a textile product will depend on Hs intended use.

TWILL WEAVE

This weave ereates a dlagonal pattern where
the weft yarns pass over and under either Z
or 4 warp yarns eq. denim or gaberdine,

JACQUARD WEAVE

This is a complex woven fabrie. It is
made on a spectfic type of loowm that
s called a Jaoquard loom, which is

PLAIN WEAVE
The simplest weave consisting

of e ke fosking pettern often controlled by a computer
WIS 1T e YOt The fabrics produced using this
pass over and under the | i 2
Warp yarns eg. polyester 'm"‘“ of“a high M’“"'. r W"‘
cotton or calico, st e v
and formal wear, such as
wedding walstooats.
PILE WEAVE
This is a woven fabrie SATIN WEAVE
with a pile that can be The weave for this fabrie
made of loops (as in Towelling) passes the weft yarns over
or thread as in (velvet or corduroy), and under between 4 and 7
warp yarns, giving a smooth shiny
fabric. This is used in furnishings eg. damask,

Key Ch;racterlstlos Of Woven Fabrics

* They fray easily when out.

* They are strongest along the stralght grain of the fabrio,

* They don’t stretch much, though the addition of elastane (Lyera) can give the fabrie more extension.
* A close weave gives a stronger and firmer fabrie than a loose weave.

"2 i P SRS S, A /__,_;/ I ——— . O — /J ——_




Non-woven Fabrics

Non-woven fabrics are made with raw fibres, which have not been made Info yarws first. The fabrics can be ..

1. Treated with a chemical fo matt them together.
2. Woven or knitted fogether before being felted using heat.
3. Stitehed fogether in layers,

FABRICS Ill - NON-WOVEN FABRICS

Nown-woven fabrics can be further broken down into the following eategories:

1. WOOL FELTS

Wool felts are made by laying a web of fibres on a belt, freating it with a solution, then heating it. Finally, the web is passed

through a range of mechanical rollers, which wmat the fibres fogether.

2. NEEDLE FELTS

When making needle felts the fibres are kaid on top of each
other, and then passed through a serles of barbed needles.
The fibres are dragged or pulled backwards and forwards
and up and down, which interlocks the fibres fogether fo
form a fabric. The addition of different coloured fibres
means patterns can be ereated,

3. BONDED FIBRES

Bonded fabrics are made by laying the fibres across each
other either randomly, or in a specific manner using
spesialised machinery. The finished fabric can then be bonded
in the following ways ...

- Using an adhesive to glue the fibres together

- Using a solvent o soften the fibres, making them
stick together ,

- Using stftehing 1o fix pleces

together. Stiteh bonded fabries are

made by laying fabries all in one
direction and sesuring them using
stitehing lines - a cheap way of

producing fabries.

The fabrics are then fused together, using heat fo ereate the
fimal fabrie.

» Bonded fabries do not fray easily.

» They have no grain,

» They do not streteh.

= They are not as strong or flexible as
knitted and woven fabrics.

= They are permeable.

Other Fabrics
RUBBER

® Fibres and Fabries
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PROPERTIES OF FIBRES ANP FABRICS |

Choosing Fabrics

Pesigners wmust always fry fo choose the best fabrie for the job, whether it Is for elothing, interiors, aceessorles

or sporfswear.

In your coursework you have to identify the most appropriate fabric to use fo construet your product. When choosing your
fabric you need to consider the following ..

* If you need a natural or synthetic based fabrie.

« If you need a fabric with high abrasion qualities.

* If you need a fabrie that is cool or warm fo wear.

* If you need a fabrie that will offer protection from wind or rain.

* If you need a fabrie that will offer speetal protection eg. fire protestion.

From this information you can then decide which fabric or fabries have the best qualities for your requirements.

Properties

Each fibre and fabrie has certain qualities or properties
that make it good to use when manufacturing produets

eq. cotton Is eool, wool is warm, polyester dries quickly. These
properties are taken info consideration when the fabries are
being chosen for a product. If the fabries for a produet need
1o be cool and hardwearing then the designer can look at the
range of fabries avallable on a chart similar to the one on
the next page and decide on the most appropriate. Some
fibres have better qualities or properties than others.

Mixing Properties Of Fabrics

The properties of a fabrie can be enhanced when fibres are combined fogether. This is called a blend or a wixture. Textile and
fabrie manufacturers will blend or wix fibres depending on the produet that is to be produced. This process can entiance the
qualities of the resulting fabric giving it the combined properties of both fibres. One of the best-known blends is that of
polyester and cotion, called ‘poly/cotton’”.

The mixing and blending of fibres also means that the end produet can be cheaper o make and sell. Another well-known
blend is polyester and wool.
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PROPERTIES OF FIBRES ANP FABRICS 1lI ® Fibres and Fabrics 8

Making Use Of Special Properties

Manufacturers of fen use fibres, yarns or fabries that have been enhanced or have eertain boilt-in qualities. For example, 2
eyelist will need to wear shorts that are comfortable, able fo streteh and keep thelr shape. Therefore, the shorts will need o
have a high elastane content.

These qualities can also be added fo the textile product once it has been made.

Fibres And qbncs With Special Properties
ELASTANE

mmmw«wmbmmmnmmuummmﬁmmdwm
mnnm:m«mmmmwnumnmmmwum
uummummmummummamumnmmmm
appearance of the fabrie. Lyera is made by a company called Pupont - visit www.Dupont.com fo see more detalied
Information about it

RECYCLED AND BIODEGRADABLE FIBRES

These are made from fibres that have been recyeled from plastic water bottles or PTFE or PET, Companies such as Malden
Mills who produce Polartes www.polarteo.com and Patagonia www.patagonia.com use these types of fibres fo produce
fleeses, which are lightwelght and breathable. These produets are also blodegradable due to the processes that they have
qone throogh.

MICROFIBRES
These are small fine fibres up to 60 times finer than Homan hair. They are normally made from elther Polyamide or
polyester fibres eq. Tastel.

NOMEX
A key fibre, it has been developed for use by fire fighters ete.

FABRICS WITH A MEMBRANE

These are fabrics that allow alr In and out but do not allow molsture in. An example of this is Gore-Tex. (see page 24 for
more detalls)

BI0 STEEL
A genetically modified fibre that contains casein from goats’ milk and the profein sifl from spiders’ webs. The two
produets are combined together to give a bullet-proof vest that can be resyoled.

SYMPATEX
One of & new range of fibres that consists of a hydrophilic membrane. It is breathable and waterproof. One of its wain vses
Is in extreme weather conditions.




FINISHES Il

Physl Finishes

Nawe Of Finish

Brushing

Calendering

Laminating

Embossing

Laser

Biological Finishes

Nawe Of Finish

Biostoning

Biopolishing

Lawnsdale Revision Guides

Fabrics It Can Be
Applied To

Cotton, wool, polyester,

polyawide

Cotton, wool

Cotton, Polyester

Synthetic fabries

Cotton, Synthetics

Fabrios It Can Be
Applied To

Cotton, Tencel, Lyocell

Cotton, Tencel

How It Is Done

Fabrics are passed between a series
of wire rollers which brush the fabrie
leaving it soft and fluffy

Fabries are passed between heated
rollers which give a smooth finish

{o the fabries

This is a process that bownds layers of
fabric together using heat or adhesive

eg. Gore-Tex

Synthetic fabries are passed through
pattern engraved heated rollers, which
leave the embossed pattern on

the fabrie

A pattern is drawn onto the surface

of the fabrie

How H Is Pone

A process of subjecting the fibre to
cellulase enzyme as an alternative to

rubbing with pumice.

A process of adding a sheen to the
fabric using a biological enzyme

® Fibres and Fabries 10

Possible Application

Bedding, fleece

Q

l

} (

)

Chintz fabric for
fumlshing

l! |§ %1
Outdoor elothing

h

Furnishing fabries

Pecorative

patterns
on fabries

Possible Application

g .
ik -




leoal Finishes

Name Of Fnish

Mereerising

Waterproofing or
water repeliing

Flame proofing

Stain resistance

Anti-static

Anti-felting

Bleaching

Crease resistance

Shrink resistance

FINISHES 1l

Fabrics it Can be
Applled To

All fabrics

Cotton, linen, rayon

All fabries

Synthetie fibres,
acetate, siik

Wool

Cotion, linen

Cotton, Linen, Rayon

Wool

* Fibres and Fabrics 1 1

How H ls Done

The fabrie Is placed in a sodium Clothing
hydroxide solution, which makes the

fibres swell. This makes the cotton

wore shiny, absorbent and stronger

Chemicals, usually silicone-based, are
sprayed on, This creates a profective
barrier

Chemieals are applied either at yarn
or fabrie stage. The alw of this finish
Is fo slow down the burning process

A sllieone-based finish is applied
which stops the absorption of stalns
or dirt

A chemical based produet Is applied,
which stops the build up of
electrostatic charge in fabrio

The fabrio can have an oxidative
fimishing treatment applied to soften
the scaly fibres of the wool, or it can h *—

be coated with a synthetic polymer
filw. This retains the warmth of wool <
but prevents fetting. 7

Bleach (s added fo remove the natural
eolovr of the fabrie. This process can
also weaken the fabric

A resln Is applied to the fabric, which
is then heat oured to sef it

A resin based finish ean be applied, or  Clothing

a chomical treatment with chlorine 7
oan be used. Produets labelled
Machine washable or superwash
have this finished applied

Lanstate Revision Guides




FINISHES IV

New .y:pes Of Finishes

Textile and fashion manufacturers are always researching and developing new produets and ideas. In order to do this they
look at new ways In which textiles can be used in all sorts of environments and sttuations for a wide variety of produets.

Type Of Finish
Ultra-violet Protection

Fire Retardant Qualities

Spark Resistance

Fire Resistance

Cut Tear, Ballistie Resistance
Abrasion Resistance
Membrane Systems

Weatherproofing
Thermal Insulation

Chemieal Protection

Buoyaney
Reflestive Qualities

Phosphorescence
Micero Encapsulation
Antibaoterial

Anti-allergenio

Lawadale Revision Guides

What It Is

Some fabries have a Ultra-violet
Protection Factor (UPF) value in the
fabrie. Others have dyes/threads in the
fabric which change colour In sunlight

This finish can be added to all fibres.
i provides protestion against heat and
flames, which makes textile produets
non-flammable or difficult to Ignite

To protect against spark discharge in
Industrial settings

Means that the fabrics have to
withstand certalin fire conditions

To protect the vser in ndustrial or
sporting events

To prevent wear and tear of
the garment '

To allow air and wmolsture out, and/
or not let molsture n

To protect agalnst the elements

To keep you warm using
temperature regulation

To protect the product from smells
and chewicals

To add bulk in order to keep you afloat
Reflective yarns, inks and finishes

For garments where high visibility
s needed. Give high visibllity siamals
in dark areas

Adding seewts or vitamins fo a produet

To provide addtional protestion fo the
body or ald healing

To reduee reaction fo living conditions

® Fibres and Fabrics 12

Clothing

Clothing leg. nightwear), automotive

produets, furnishing products
(especially for use In public bulldings)

Emergency services, military produets
and some manufacturing operators

Interior produets, emergency
serviees produets

Pody armour, emergency services olothing,
sporfswear and some industrial employees

Body armour, emergency services
elothing and sportswear

Outdoor wear, weatherproof elothing,
tents, bags

Sportswear, tents, ovtdoor wear
Skiwear, extreme sportswear

Military wear, protestive clothing,
upholstery

Swimwear and proteetive clothing

Profective and emergency serviees clothing,
novelty wear, elub wear and outer elothing

Protective clothing, novelty wear,
tlub wear and outer elothing

Underwear, clothing, tights, beddina
Underwear, bedding, sportswear, medlcal

Matiresses and bed linen







