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Chapter 1  Materials for Clothing 1

Materials for Clothing
B3R

FIBRES

All textile fibres are complex long-chain polymers. The difference between them is in the chemical
nature of the polymer and in the physical structure. A number of fibres are made of the same polymer,
cellulose, but while they are similar in many ways, there are also considerable differences caused by
the way in which the chemical cellulose is physically arranged to produce the fibre. !! Examples are
cotton, linen, viscose and modal.

The terms“natural” , “regenerated” and “synthetic” fibres, the last two being grouped together as
man-made , refer to the origin of the polymer. Natural fibres are obtained directly from a plant or animal
and, apart from cleaning processes, are used largely as they occur naturally. Regenerated fibres are
those made from a natural polymer, almost invariably cellulose ,which has either been regenerated in a
fibre form(as in viscose from woodpulp)or has been subjected to some chemical modification and then
spun in fibre form(as in acetate and triacetate) . *! Synthetic fibres are made by industrial processes
from polymers which have been built up from simple chemicals; these chemicals, almost invariably,
come from oil.

NATURAL FIBRES

In general, natural fibres score on aesthetics, are variable in performance and are tending to
become higher in price. Some are very expensive. Regenerated fibres have a poor aesthetic image and
poor performance but are cheap. Synthetic fibres have good performance and are relatively cheap, de-
spite the vagaries of the oil market,but are not good aesthetically.

The most important natural fibre is cotton which accounts for about 50 percent of world fibre
usage , although in westem Europe and the USA-it has been overtaken by polyester. Although growing is
limited to frost-free areas, cotton is widely produced all over the world and owes part of .its popularity to
the fact that the seed from which the eotton fibres are detached in processing is a valuable source of oil
and protein, both of which can be used as a foodstuff. Cotton has a good aesthetic image and is believed
to be comfortable to wear(related to ita ability to absorb moisture) ; but it has several performance
drawbacks, notably the need for ironing unless it is resin treated, and its high flammability. *! Although
the cheapest of the natural fibres, the price movement is upwards as land values and labour costs rise
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even in under developed countries. It is now more expensive than polyester.

Linen is another natural fibre based on cellulose, although very different aesthetlcally from cot-
ton. It is much more expensive to produce than cotton and does not perform as well, but the linen
appearance which can be copied by using regenerated fibres, and the handle produced by certain
finishing processes,still give it an aesthetic appeal.

There are a large number of other natural fibres derived from cellulose, such as hemp, manil-
la and jute, but none of these has significant use in clothing. Although they are cheap, the handle
is generally too harsh and unattractive for clothing; they are more suited to their use in ropes, car-
pets etc. '

After cotton, the next significant natural fibre is ‘swool. It has a high aesthetic image , although only
in Western Europe, Japan and parts of the USA. Customers overestimate the performance qualities of
wool ; although for certain types of outer wear it is the most acceptable fibre. It is becoming increasingly
expensive , however, partly through economic manipulations of the market since production is virtually
static. -

There are several other natural fibres derived from animal hair , the most important being mohair,
alpaca, cashmere and llama. All have high aesthetic appeal , particularly in the wpper end of the mar-
ket,and are used either as substitutes for,or in blends with wool. World production is limited , although
there is no problem concerning animal rights since the animals do-not need to bé killed in order to
obtain the fibre. This is nét the case with the vicuna goat for here ,although the yield is a-highly prized
fibre; the animal does generally die. While the price is high, fibre sometimes bevomes available more
cheaply when, for example , an underdeveloped country wishes to: obtain-foreign: currency and releases
relatively large quantities en to the market. This occasiomally happens with cashmere. B

Another fibre which is generally expensive but someétimes dumped om the world market is’
silk. Despite this its high aesthetic value remains undiminished. It does, however, have considerable:
drawbacks in terms of creasing particularly when wet. For this mason,even whg? the pnce is relatively
low and the market expands, there is soon customer reaction against the use of silk in, for example,

blouses and shirts. , : . ‘

REGENERATED FIBRES

The first man-made fibres were regenerated but their populatity Has gndmlly receded. The: mair
regenerated fibre is viscose{the former name rayon is not permissible) . Its parformance is markedly
inferior to cotton, particularly in wet strength, although it is-cheaper. Its former market;; such’ as lin-
ings, has gradually been lost but it is-still popular for certain print fabrics for blouses and dresses, as
well as in household textiles. It is-always cheaper than cofton although ’wbe!e demand for cotton greatly
exceeded supply it might manage price comparability. s :

A better fibre than viscose in performance terms but closely related to it is modal. This is stronger
than viscose and much nearet cotton in performance although, of course, it cannot bé used under that
name. Its price is generally between that of cotton and viscose.
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Two other regenerated fibres are made by chemically modifying cellulose: acetate and triac-
etate. Both are cheap and both have been promoted with a fashion image. Acetate was used extensively
for cheap linings but is now largely superseded. Performance is markedly inferior to polyester and nylon
and the price difference is not now very great. The main attraction is aesthetic. Acetate was formerly
known as artificial silk but that term is now illegal. It has some of the characteristics of that natural

fibre and is capable of giving bright coloured prints.

SYNTHETIC FIBRES

By far the most important man-made fibre, and second only to cotton in total world usage, is
polyester. It has a high standard of performance, except in terms of moisture absorption, but its aes-
thetic image has suffered with the change in the social climate towards natural fibres. It is, however,
cheaper than all the natural fibres, and although it is subject to oil price changes and, therefore, like all
fibres subject to opportunistic pricing by the market, it is likely to retain its popularity.

For clothing, nylon(generally now known as polyamide) has yielded the lead to polyester. The
reasons for this are partly aesthetic, i. e. the association of nylon with the warp knitted fabrics of 20
years ago but also include important technological differences in processing and in ability to blend with
other fibres. Two varieties of nylon are generally used, known as 66 and 6, but from a consumer per-
formance viewpoint these are indistinguishable. Commercial production now is geared more towards 6
because production is cheaper. The performance of nylon is at least comparable with that of polyester.

Acrylic fibre retains a significant market share as an alternative to wool, particularly in
knitwear. It can be extremely price competitive with wool and it does have the advantage over the
natural fibre that it is machine washable. This advantage has been partly eliminated by the machine
washable finishes now available for wool, but the price difference remains. Essentially, the decision is
based on price versus aesthetics.

Bome use has been made commercially of polyethylene and polypropylene fibres, particularly the
latter, but they both suffer the grave disadvantage that they melt at temperatures not much greater than
100C. This is below the normal cool setting on a domestic iron. The low price and relatively good
properties, although suffering from the usual poer aesthetics of synthetics, have not been sufficient to
overcome the problem of melting.

The other synthetic fibre of note is a very specialised one——elastane: This is now almost uni-
versally used as a substitute for rubber, and because it does not have the same deterioration charac-
teristics has enabled a wide variety of stretch garments to be produced. Although expensive, it is used

in small quantities within the material and therefore can give marketing advantages of stretch for a

relatively low price increase.

FILAMENT AND STAPLE

Fibres may be available in two forms: filament or staple. The natural fibres, with the exception of
silk, are all in staple form, whereas man-made fibres can,in theory,be produced in both. In practice,
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market considerations now mean that viscose is available generally only in staple form, with acetate and

triacetate in filament. Acrylic is invariably staple but polyester and nylon are available in both.

BLENDS

The balance of aesthetics, performance and price in the choice of fibres has inevitably led to the
production of blends. The objective is to achieve an optimum level at which the factors are balanced
but the decision is often weighted by the relative importance of one factor. ¥

Many of the present blends include polyester which gives a performance level with relatively low
cost. It is allied to wool and cotton for aesthetic reasons. Some blends are designed to impart a specific
property like the addition of elastane for stretch. The difficulty is determining the exact percentage of
each fibre to incorporate in the blend. If the percentage is too low-generally less than 10 percent except
in the case of elastane, the property of the fibre would hardly be significant; although even here the
psychological effect may be desirable,such as incorporating a low percentage of cashmere in a blend of
wool.

It is important in evaluating a blend to decide the objective of that blend,for example the use of
polyester with cotton. In the early days of this development the blends most favoured were 65 percent
or 67 percent polyester, depending on the fibre producer, but the main aim of both was to achieve a
dominant position for polyester in the blend, so maximising the use of the product and achieving op-
timum performance levels. The move towards natural fibres generated increased use of a 50 percent
polyester blend. This did not alter the performance significantly although it did increase the price, but
it was certainly more acceptable to cotton producers.

The continuation of this trend has led to the so-called“cotton rich blends” where the percentage of
cotton at 55 percent or 60 percent is greater than that of polyester, thus allewing the name of cotton to
feature first on the label under the Fibre Labelling Regulations. These Regulations do affect what can
be done since they require the dominant fibre in a blend to be listed first,thus giving it the maxignum
marketing impact.

Blends may, therefore , have a variety of origins:lower price,as in the incorparation of viscose and
to some extent polyester; enhanced performance, as in the incorporation of polyester and nylon; and
improved aesthetics, as in the incorporation of wool or silk. Blends with a wide variety of fibres may
simply result from the price advantage of re-using fibres reclaimed from scrap garments, as in the cheap
woollen type fabrics often used in skirtings,

YARNS

Staple fibres generally require conversion into yams as the first stage in the production of fab-
ric. The traditional names“woollen” and “worsted”refer to spinning systems used to deal with wool and
are not, although they are often used as such, substitutes for the name wool. The woollen system gives
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high bulk yarns with relatively lower strength and the worsted system high twist yarns with relatively
higher strength. In fact, synthetic fibres may be processed on both these systems, as indeed they may be
on the system originally designed for cotton.

The growth in the use of man-made fibres has caused many modifications in the traditional
spinning systems to enable them to operate more efficiently with synthetic fibres. The general charac-
teristics of the cotton system and the woollen and worsted systems remain ,but they are overlaid by the
fibres or blends used on them. The requirements of a yarn with sufficient strength and aesthetic char-
acteristics, such as bulk, are constantly weighed against the need to simplify the spinning process in
order to reduce costs. Silk, although a filament fibre,can be spun using the Schappe system to give the
equivalent of a staple yarn,but the process is relatively little used for fabric production.

Filament yarn can be used with little modification to produce fabric, but while its characteristic of
flat, shiny, low bulk is aesthetically acceptable for silk and lining materials generally, it is not con-
sidered aesthetically correct or desirable for many other types of apparel. Filament yarn users were
therefore concerned to develop yarn which had bulk characteristics similar to those of staple fibre
yarns. This was achieved through a variety of textured yam processing systems , by far the most popular
of which is the false twist method developed originally for nylon but used extensively on
polyester. Recently another system,using air jets,has become popular for modifying filament nylon.

Although these textured processes do markedly change the aesthetic characteristics of flat filament
yarn, the result is distinguishable from the conventional spun staple fibre. For example, 100 percent
polyester false twist textured is vastly different from 100 percent polyester filament and very different
again from 100 percent polyester spun on the cotton system. The advantage, however, is that textured
yams are considerably cheaper than staple spun yams as the process is far quicker. This has led to the
continued popularity of 100 percent textured polyester.

In addition to the standard type of yarn a large range of novelty or fancy effect yarns is possible,
such as boucle. These novelty yarns may combine two, three or more different yamns and are aimed
solely at aesthetic effect. The problem is that the more work done in the production of a yam, be it
simply increasing twist or introducing variety, the higher the priee. Twofold or even threefold yams
improve aesthetics and sometimes performance ,but cost considerably more than a single yarn because
of the extra twisting and processing involved. This also applies to novelty yarns and considerably re-
duces their usage except i’n occasional fashion outbursts.

'FABRICS

The principal methods of converting yam to fabric remain weaving and the two basic forms of
knitting-warp and weft. Warp knitting became very important in the 1960s because it represented the
fastest means of converting yarn to fabric. Unfortunately the machinery was limited in that it could only
use flat filament yarn, and although attempts have been made to modify warp knitting machines to
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incorporate staple fibre yarns these have generally not been commercially successful. The result, for
aesthetic reasons, has been a decline in the popularity of warp knitting.

Weft knitting, however, has remained popular both for garment sections made to require minimum
make-up, and as fabric used on a cut and sew basis. The large market generated in the 1960s and early
1970s for weft-knitted fabric based on textured polyester has greatly declined, but other forms of
knitted goods continue in popularity. In performance terms the main difference is in the stretch capa-
bility. A weft-knitted fabric has, in general, considerably more stretch than a woven one, with
warp-knitting coming in hetween. Different structures can cause variations on this but the general
principle remains. Weft-knitting remains a faster process than weaving but looms have, with the re-
placement of the old shuttle, increased in productivity in the last 20 years so weaving is now reasonably
competitive with knitting, ! :

There remains the aesthetic evaluation by the customer of woven as opposed to knitted fabric and ,
except in knitwear, this has tended to favour wovens once the large price disadvantage was removed.

In performance terms, the density of yarn usage and the type of weave or knit structure consid-
erably influence performance,not only in terms of stretch. '

The main competitor to weaving and knitting in fabric production has been the rise of the
so-called “non-wovens”. The name generally applies ‘to those fabrics where the conversion is direct from
fibre to fabric , without the usual stages of yarn production. In practice the first stage of yam production
is followed with the mantfacture of a web of fibres, and these are bonded,together(heme the name
bonded fibre fabrics )by a variety of mechanical and chemical means. The result is an extrerhely- cheap
form of fabric production but with significant aesthetic, in terms of customer pemptidn and perfor-
mance drawbacks. ~ -

The aesthetics vary depending on the bondmg method ‘used but generally nonwovens are stiffer
and less flexible and drape less well than the traditional woven or knitted strueture. They have virtually
no stretch and, generally, poor durability. Where price is a prime consideration, as in disposable gar-
ments, non-wovens have a ready market, but the move back towards the traditional textile image has
lessened their impact on clothing which in the late*1960s and eady 1970s appeared to. be becoming
significant. ; g :
While there are clear differences in general termis between woven ;knitted and non-wovens , these
difference can be offset as far as costs are concerned by the variety of structure and the:density of-yaris
used. A closely woven or knitted structure made from fine yarns may be considerably more expensive
than a heavier loosely woven or knitted structure made from bulky yarns, despite the fact that the latter
will have considerably more fibre. The added value of the processing in yarn and fabric production will

more than have offset the cost of the fibre involved.



Chapter 1 Materials for Clothing 7

SUMMARY

A knowledge of the classification of textile fibres is the first step in the study of textile.

Blends of various fibres will probably increase in importance because the blending of proper
amounts of certain fibres will give the consumer a fabric that should serve his or her purpose better
than one fibre alone. _

The type of yarns used has an effect on the fabric’s texture, hand, warmth, weight, resiliency,
durability and luster. :

Specification for a particular yarn are determined by the fabric’s end use,

TEXTILE FIBRE CLASSIFICATION

NATURAL TEXTILE FIBRES
CELLULOSE FIBRES PROTEIN FIBRES MINERAL FIBRES
BAST FIBRES "STAPLE FIBRES FILAMENT ASBESTOS FIBRES
Flax HAIR FIBRES SIK L Chiysotite
;‘h:mp — Aipaca t Cultivated
ute -
— Angora Wwild
Kenaf | Camel
FRUIT FIBRES | — Cashmere
Ton Lo
LEAF FIBRES [~ Llame
’ — Mohgir
E Hennequin . B Rd,)bit
SEED FIBRES W? OL FIBRES

: . — Merino G
Cotton ‘ L Other types of wool EE
Kapok

po!
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MAN-MADE TEXTILE FIBRES
| ORGANIC FIBRES | | INORGANIC FIBRES |
NATURAL POLYMER SYNTHETIC POLYMER
BASED FIBRES BASED FIBRES
ALGINATE FIBRES - POLYAMIDE OR NYLON FIBRES
CELLULOSE FIBRES POLYESTER FIBRES Carbon
CELLULOSE ESTERS ELASTOMER OR SPANDEX FIBRES Glass
E Secondary acetate POLYHYDROCARBON FIBRES Metal
Primary acetate ACRYLONITRILE
RAYONS OR REGENERATED t Al
CELLULOSE FIBRES Modacrylic
— Cuprammonium DINITRILE
— Polynosic CHLORO FIBRES
— Viscose FLUORO-CARBON
PROTEIN OR AZLON FIBRES POLYVINYL ALCOHOL
o POLYOLEFINS
1n .
t Polyethylene
Polypropylene
New Words and Expressions
1.fibre %3 13. triacetate = MEE 390
2. textile 4 4% 14. score %4, 4L ¥
3. long-chain polymer ¥4 &K% 15. gesthetics &%
4, cellulose f8 K . 16.hemp XA
5.cotton #% ; 17.jute R ‘
6.linen T K, T 18. manilla % RAA
7. viscose F5RXH B 19 handle $%&
8.modal XRRHB (HBAHIMNE 20. manipulation M, #
sk i) 21. mohair G #E
9. regenerated A& 22.alpaca M ARMF(ER)
10. synthetic 42, 23. llama XME
11. woodpulp K% 24.vicuna BB L,
12. acetate SEEE &4 25. crease AH
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45.
46.
47.
48.

49
50
51
52
53
54

blouse &4t
shit (5§ X)##
lining ZF,2H
e
RA
indistinguishable

polyester
nylon
RT R4
machine washable “THL#k

B

KM A
cuprammonium fibre 434 4
polynosic K E#EL, K RH 4
azlon fibre AEGH %R
BEkash

R %
ko5

asbestos fibre

alginate fibre

casein
polyamide fibre
elastomer or spandex fibre
acrylic fibre  Ak%%
polypropylene & #%
polyethylene R Z 3 4F %
¥4

staple ALf %

blend ®%

cashmere 1\ ¥3%

MLy

.yarn %%

. worsted  #K 45

. textured yarn X F&F

. schappe system 4% &%
. false twist R4

.fancy yam JEX %

filament

woolen

Notes

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

82.

[1] A number of fibres are made of the same polymer,
many ways, there are also considerable differences caused by the way in which the chemical cellulose

is physically arranged to produce the fibre.
HEHBA DA HRY st REHA, AR S FRARARE, 2 d THELEMRE,

CROL)

ARV RREK

boucle #-F#

twofold A

fabric #%

warp knitting £%

weft knitting  $h &

loom £

knitwear 4T R

non-woven 3F{REH
strigtion #A8, &%

crisp #RF %

bleaching ¥*%

wrinkle recovery 4 © b
drape % &H

g X

smoulder X JAM B

kenaf F# X%

coir MM

sisal I RA

kapok  AKA%

cultivated silk E&HF &
organic fibre HHUT#%
inorganic fibre R HLEF 8
modacrylic fibre XM A%
dinitrile R4 K W4
chloro fibre .8
fluoro-carbon fibre
polyvinyl alcohol fibre
L 3
polyolefin

clammy

B RR
RLmus

Rzt

cellulose, but while they are similar in

{2]Regenerated fibres are those made from a natural polymer, almost invariably cellulose, which

has either been regenerated in a fiber form(as in viscose from wood pulp) or has been subjected to



