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on to Fabric Science

INTRODUCTIONTO
FABRIC SCIENCE

CI othesareasimportant asfood and shelter. You usethem for covering, pro-

tecting and even decorating yoursdlf. You must be having different typesof clothes
for different occassionslikeyour casud attire, officewear, party dresses, your
night suit and soon.

Clothesaremadefrom fabricsand today many typesof fabricsareavailablein
themarket. Do you know what these fabricsare and how they are made?How
dothey comein so many different varieties? Why do somefabrics shinemore
than the others? Why are somefabricslight inweight whereasothersare heavy?
Inthislessonyouwill find answersto theseand many other related questions.

|OBJECTIVES

After studying thislesson youwill beableto:

state the meaning and establish the scope of fabric science;
definethetermfibreand classify fibresaccording totheir originand length;
explainthe propertiesand usesof different typesof fibresand,

identify afibretypeby meansof aphysical test.

22.1 SCOPE OF FABRIC SCIENCE

Just look around you and pinpoint al thefabricsinyour room. You will find that
you arenot only wearing afabric, but also sitting on it and perhaps, haveapiece
of fabric hanging onthewall asawall hanging or ascurtainsonthedoors. This
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means that fabrics not only make your clothes but are also used at home and
outside. Can youthink of some moreusesof fabric?Yes, you areright. Some of
the other usesof fabricsat home arein thekitchen asnapkins, in the bathroom as
towels, on the beds, sofas, and even on our floorsas carpets. Fabricsa so offer
many usesinindustry, medicd field and eveninautomobiles.

What isafabric?

A fabric is any piece of cloth.

A study of al the aspectsof afabriciscalled fabric scienceand it explainsthe
behaviour of afabric under different conditions.

Youmust haverealised that different fabricsarenot only different intheir appear-
ancebut alsointheir properties, usesand their care procedures. Silk issmooth
and shiny, cotton is smooth but dull. Wool isrough, but keeps you warm and
cotton iscool to wear. Cotton can bewashed easily but needsto beironed after
washing for aneat |ook. Nylon and polyester also are washed very easily and
need almost no ironing after washing. Silk iseither dry cleaned or washed with
gentle soaps. These and many more conceptsof fabricsareexplained infabric
science. Themarket today isflooded with variety of fabricsinall typesof colours,
texturesand designs. They al vary intheir pricerangeaswell. Tobeanintelligent
consumer, an exposureto fabric scienceisimportant asit helpsusto understand a
fabric better.

22.2 FIBRE

Have you ever wondered what makes a fabric? Find out yourself. Pull out a
thread from afabric and then openit out. You will find that thisthread ismade of
amall hair likestrandstwisted together. Thissinglehair likestrandiscalled afibre.
In other words, thebasic unit of afabricisafibre.

22.2.1 Classification of Fibres

1. Fibrescomeasshort fibresandlong fibresand their lengthisan important
property of fibres. To seeashort fibre, takeabd | of cotton and pull out fibres
fromit. Noticethat thesefibresare quite small. Now try and pull out fibres
fromanylonfabric. These, youwill see, arelonger fibres. Theshort fibresare
called stapleand thelong onesare called filament.

2. Fibresalsocanbeclassified according to their origin. Somefibresare ob-
tained from natural sourcesi.e. from plants, animasor mineras. Theseare
called natural fibres. The other fibresare manmade.
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a) Natural Fibres:—Therecan bevegetablesfibres, animal fibresand min-
erd fibers. Let usstudy theseindetall.

(i) VegetableFibres

Fibresthat comefrom plantsarecalled i
Notes vegetable fibres and can be obtained i
fromdifferent partsof aplant. Youmust
have seen thewhite cotton fibresgrow-
ing on plants. These arethe seed hair
fibres. Cotton is an example of seed
hair. Similarly, fibres can be obtained
from the stem of aplant e.g. juteand
flax, and fromtheleaveslikepinegpple -
fibres. Fibresarea so obtained fromthe a1
outer covering of afruit, like coir from i
coconut husk. All theplant fibresare Fig. 22.1: VegetableFibres-Cotton
made up of cellulose.

(i) Animal Fibres

Canyou nametheanima swhich give usfibres? Sheep isthe most common
animal whose hair isused aswool. Some other animasare camd, goat, and
rabbit. Silk isalsoananimal fibre. It isthe secretion of aninsect called the
silkworm. Do you know that silk isthe strongest natural fibre? Theanimal
fibresaremade up of proteins.

Fig.22.2: Animal Fibres- Silk Fig.22.3: Animal Fibres- Wool
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(iii) Mineral Fibres
Natura fibresobtained from theminerasarecalled minera fibres, eg. asbes-
tos. You must have seen sheets of asbestosbeing used asrooftops. Canyou

think of other usesof ashestos? It isused by firefightersasclothesbecauseit

isfireproof. Notes

Natural fibresare usually staplefibreswith the exception of silk whichisa
filament fibre,

(b) ManmadeFibresThereisanother classof fibrescalled the manmadefi-
bres. Asthe name suggeststhesefibresare not obtained directly from nature
but made by using chemicas. Manmadefibresare of two types:

1. Regeneratedfibres

2.  Syntheticfibres

L et usfind out more about man-madefibres.
() Regenerated fibres

Theseare madefrom natural raw material eg., cellulose, (waste cotton fibres
or wood pulp) or protein depending upon thefibreto bemade. Thisnatural
raw materia isregenerated with the help of chemicals. Rayonisaregener-
ated cellulosefibre.

(i) Syntheticfibres

Onthe other hand Synthetic fibres are obtained from chemical substances
andaretotaly syntheticin nature, e.g., Nylon, Polyester, Acrylic (Cashmilon).
Manmadefibresaregenerally filament fibres. Of course, they canadwaysbe
cutinto small piecestoform staplefibre, if required.

Fig. 22.4: Manmadesyntheticfibres Fig. 22.5: Manmadesyntheticfibres
Polyester Acrylic
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Let usput thetwo classificationstogether:

Fibre

Notes

On the Basis of
Length

| Staplel Filament

(Short) (Long)
Cotton Slk
Jute Nylon
Wool Polyester
Rayon

On the Basis of

Origin
I
[ |
Natural Manmade

[Pant |  [Animd| [Mineral] [Regenerated| [ Synthetic
Cotton Slk Asbestos Rayon Nylon

Jute Woal Polyester

Flax Acrylic

Coir
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INTEXT QUESTIONS?22.1

1. Themissngwordsinthefollowing sentencesare hiddeninthewonder box.
Thewordsarewritten downwards, acrossand sideways. Find and encircle
thesewordsand compl ete the sentence.

WONDER BOX
x| slvylz|lBlAalc|lE]|G]|R
BlY| F|lpblul|l FlH]J]|L]|E
Al N] Al | vy|lalalH]lc
sltlalpPp|l L]l E|lc]s]|H]|E
E|lH| N|[N|D|] A|[D|H]|H]|N
Ele]| 1 [s ] olmM|E|[M]E
Dl T|M|E|N|] N[O]E]A]|R
H I Ale]l c] alnH]|P]|N][A
Alcl L wm|[B]l A]lk]Y][M[T
Il ylolcl]lL]olT]H]|A]E
R|c|lo|la]l]o| aAals]|H]|D]|D
Alm]|DbD|lulc] olclolE]|R
RlpP|lAala]l k]| c|[T|[R]Y]|A
Bls|RrR[IT]s|Efrl [Aalk]D

a) Afabricisany pieceof

b) Shortfibresarecalled andlongfibresarecalled
c) Fibresarethe of afabric.
d) Fibrescanbeclassifiedintonatural and
€) Manmadefibrescanbe or synthetic.
f)  Woolisa fibre obtained from
g Polyesterisa fibre.
h) Cotton comesfromthe of aplant.
2. Matchcolumn A withcolumnB
A B
a Rayon i) Syntheticfibre
b) Cotton i)  Stemfibre
c Sik i) Regeneratedfibre
d) Nylon iv) Naturd cdlulosicfibre
e Wool V) Ledffibre
f) Jdute vi) Animd fibre
g Asbestos Vi) Animal secretion

viii) Minerd fibre
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224 |IDENTIFICATION OFFIBRES

Thevast variety of fabricsavailabletoday, makestheir identification important.
You know that variety iscreated by using different fibresin combination. Knowl-
edge of thefibre content of afabricistherefore necessary to know itssuitability,
useand care. Sometimesyou may have been cheated by animitationfibre, likea
fabriclooking likesilk but turning out to beartificia silk or imitation silk. Labels
and salespersonsare not waysableto guideyou.

Burning test isasimpleand reliabl e test and can be done al ongwith the visual
inspection of thefabric. It can help you to choose the fabric according to your
requirements. Theburning test doesnot identify thefibrein particular but indicates
itsgroup. Cotton, flax and rayonwill havesimilar resultswhen burnt asthey aredl
basicdly cdlulosicinnature.

a) Visual I nspection

You canidentify afabric by its appearance but accuracy inidentifying comes
through experience. The appearance propertiesof different fibresgivenearlierin
thislesson canhelpyouinidentifyingafabrice.g., Silk issmooth, shiny and fine.
Cottonisa so smooth but looksdull, wool ismost definitely rough.

b) Burning Test

To conduct theburning test, takeasmall pieceof fabric (2x 2cm) and holdit with
apair of forceps. Thendo thefollowing:

Fig. 22.6
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I ntroduction to Fabric

i)  Whichisthestrongest fibre?
a) Silk b) Nylon c) Acrylic d) Polyester

i) Whichfabricwill requireleastironing after washing?
a) Cotton b) Rayon c) Sk d) Polyester

Iv)  When cotton burnsthe odour isthat of -

a) Burning paper b) Burning hair
c) Acid d) Chemicd
REBSON ... e

V)  Synthetics, when brought near theflamewill-
a) Curl away b) Meltand shrink
c) Catchfirebut not melt d) Remainunaffected.

Vi) Residueof burntrayonis
a) Hard bead-like, not crushable
b) Crushablebead-like
c) Light grey, feathery
d) Fuffy, smal amount.

3. GiveReasons
)  Cottonissuitablefor summer wear and undergarments.
i)  Nylonisused for making ropes
i) Nylongarmentsareuncomfortablein summers.
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L
F%"' WHAT YOUHAVE LEARNT

| FABRICSCIENCE |
Notes
CLOTHES
FABRICS HOUSEHOLD ITEMS
INDUSTRY
MEDICAL USE
AUTOMOBILES
Basic Unit |
LENGTH
[ ABRE | PROPERTIES APPEARANCE
ABSORBENCY
CONDUCTIVITY
_ \IDENTIFICATION STRENGTH
O RESILIENCE
5
3
é BURNING TEST

[ 1
On Basis of

Plant Anima | Mineral | | Regenerated| Synthetic
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Introduction to Fabric MODULE -5
Textiles and Clothing

El TERMINAL EXERCISES

1

Defineafabric and e aborate on itsvarioususes.

Classfy fibresonthebasisof their origin.

Namethefabric whichissuitablefor summer wear and stateitsimportant Notes

properties.
4. Howwill youidentify arayonfibre?
5. Didgtinguish between natural and manmadefibres.
6. Completethefollowingflow chart:-

Fibre (onthebasisof origin)

| |
[Pant | [Gi)]  [Gii) [Synthetic] W)

'] ANSWERSTO INTEXT QUESTIONS

22.1
| WONDER BOX |
(xS Y[ z[@] A[c[ E] c[®R))
BI|[Y|]| END [JU]] F[H] ] L][E
AN AN y[ Al alH][c
ST T ALPILILILE] C (3] H][[E
E[[TH][TIN] N [To N AYD [[H]] H [N
ENTENTTITS [1T [ O N E[[[™M[[E
DITTTI[TMI E [IN[[ N | O ENA[R
AT ITTAIT E TSI A P [[PINNINA
AT MBI A ¥ [ ¥ [[MAT
TITY [ o [CCOC oL T L I[A[lE
R G| ol A[lOof A[sS | H[[Dof[D
AlM|[DJU[[C][ O C | Q[EJR
Rl P| A|A[IK[[ G| T|R|[Y]|A
(B[ S| R[T|SJ[ E[T [A|[K][D ]
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(0]

2.

22.2

a) and (iii)

b) and (iv)

c¢) and (vii)

d) and (i)

e) and (vi)

f)and (ii)

g) and (viii)

(YManmade (ii))Anima  (iii)Minerd  (iv) Regenerated

i) ¢, becausewool isbad conductior of heat

ii) b, becauseit hasexcellent resistance to rubbing and does not lose
strengthwhen wet

iii) d, becauseit hasexcellent recovery from creasing and wrinkling
iv) a becauseitiscelulosicinnature
V) b, becauseitismade up of chemicals

Vi) d, becauseit hascelluloseasitsraw material

i.  Itiscool and absorbant.
ii. Itisthestrongestfibre.

iii.  Nylondoesnot absorb moisture.

For moreinformation

Log on to http:// www.fabriclink.com/fabriccare.ntml
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