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Preface

The textile industry is one of the oldest industries in the world. Although some
people think that it is a “sunset” industry, it is clear that no one can live without the
products from this industry. Textile products are playing an essential role not only in
our everyday life but also in the fields of medical treatment, engineering, and
aerospace technology.

It is a commonly held belief that a country should develop its industries according
to its competitive advantages and it is the same for the textile industry. The textile
industry in some developed countries has tended towards capital-intensive indlistry
whereas in developing countries the industry is labour-intensive one. Such a tendency,
no doubt, has greatly promoted the development of textile international trade.

As the globalization continues, communication and information are becoming
more and more important for the international textile business. Although in today’ s
world there are many means of communication and ways to search for information,
language is still of the utmost importance.

English is the principal language in international communication and for anyone
involved in the textile business, it is almost essential to know many specialized textile
terms in English, especially if he or she intends to be engaged in international
business, or is seeking outside information to develop textile industry.

Therefore the purpose of this book is to provide readers with both a fundamental
insight into fibres, yarns and fabrics, and, in doing so, introduce them to many
specialized textile terms in both English and Chinese.

It is envisaged that this book will serve as a suitable textbook for both students
majoring in textiles as well as students majoring in international trade who are
intending to become involved in textile manufacture.

What’ s New in this edition? Like the second edition, reading materials

excerpted from some well-known English textile magazines, published in U. K. ,



U. S. A. etc. , are provided for each chapter. All reading materials in the last edition
are replaced by those from the latest magazines and some useful terms in the old
reading materials are kept and incorporated into the text part of the relative chapters,
and thereby the author wishes to present to readers the newest information about the
textile world. If this book is used as a textbook, those reading materials could be used
as exercises for students to make translations.

Acknowledgement. The author would like to express his profound gratitude and
sincere appreciation to Dr. Simon C. Harlock for his important contribution to this
book, and the author also wish to take this opportunity to express his immense
gratitude and deep reverence to all who enable him to grasp the solid knowledge in
English and textiles, including Dr. G. A. V. Leaf, his (ex) Ph. D. supervisor in the
University of Leeds; Jin Yuyan, his (ex) tutor of specialized English in East China
Textile Institute of Science and Technology (now called Donghua University ) ; Shen
Erkang, his (ex) English teacher in middle school.

Special thanks are also extended to Mr. Zhuo Shufan for his contributions in

preparing illustrations, vocabulary list and retrieving materials for this book.

The author
December 2016
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CHAPTER 1

TEXTILE FIBRES

Fibres are the basic elements of textiles. Generally speaking, materials with
diameters ranging from several microns to tens of microns and with lengths being
many times of their thickness can be considered to be fibres. Among them, those
longer than tens of millimetres with sufficient strength and flexibility can be classified

as textile fibres, which can be used to produce yarns, cords or fabrics.

1 TYPES OF TEXTILE FIBRES

There are many types of textile fibres. However all may be classified as either

natural fibres or man-made fibres.
1.1 NATURAL FIBRES

Natural fibres include plant or vegetable fibres, animal fibres and mineral fibres.

In terms of popularity, cotton is the most commonly used plant fibre, followed
by linen (flax) and ramie. Flax fibres are commonly used, but since the fibre length
of flax is fairly short (25 ~40 mm) , flax fibres have traditionally been blended with
cotton or polyester. Ramie, the so-called “China grass” , is a durable bast fibre with a
silky lustre. It is extremely absorbent but the fabrics made from it crease and wrinkle
easily, so ramie is often blended with synthetic fibres.

Animal fibres either come from the animal’s hair, for example, wool, cashmere,
mohair, camel hair and rabbit hair, etc. , or from the animal gland secretion, such as
mulberry silk and tussah.

The most commonly known natural mineral fibre is asbestos, which is an
inorganic fibre with very good flame resistance but is also dangerous to health and,

therefore, is not used now.
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1.2 MAN-MADE FIBRES

Man-made fibres can be classified as either organic or inorganic fibres. The
former can be sub-classified into two types: one type includes those made by
transformation of natural polymers to produce regenerated fibres as they are sometimes
called, and the other type is made from synthetic polymers to produce synthetic
filaments or fibres.

Commonly used regenerated fibres are Cupro fibres ( CUP, cellulose fibres
obtained by the cuprammonium process) and Viscose (CV, cellulose fibres obtained by
the viscose process. Both Cupro and Viscose can be called rayon). Acetate (CA,
cellulose acetate fibres in which less than 92% , but at least 74% , of the hydroxyl groups
are acetylated. ) and triacetate (CTA, cellulose acetate fibres in which at least 92% of the
hydroxyl groups are acetylated. ) are other types of regenerated fibres. Lyocell (CLY),
Modal (CMD) and Tencel are now popular regenerated cellulose fibres, which were
developed to meet the demand for environmental consideration in their production.

Nowadays regenerated protein fibres are also becoming popular. Among these are
soyabean fibres, milk fibres and Chitosan fibres. Regenerated protein fibres are
particularly suited for medical applications.

Synthetic fibres used in textiles are generally made from coal, petroleum or
natural gas, from which the monomers are polymerized through different chemical
reactions to become high molecular polymers with relatively simple chemical
structures, which can be melted or dissolved in suitable solvents. Commonly used
synthetic fibres are polyester ( PES) , polyamide ( PA) or Nylon, polyethylene (PE) ,
acrylic (PAN) , modacrylic (MAC) , polypropylene ( PP) and polyurethane (PU).
The aromatic polyesters such as polytrimethylene terephthalate ( PTT), polyethylene
terephthalate ( PET ) and polybutylene terephthalate ( PBT ) are also becoming
popular. In addition to these, many synthetic fibres with special properties have been
developed, of which Nomex, Kevlar and Spectra fibres are well known. Both Nomex
and Kevlar are the registered brand names of the Dupont Company. Nomex is a meta-
aramid fibre with an excellent flame retardant property and Kevlar can be used to make
bullet-proof vests because of its extraordinary strength. Spectra fibre is made from
polyethylene, with ultra-high molecular weight, and is considered to be one of the

2
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strongest and lightest fibres in the world. It is particularly suited for armour, aerospace
and high-performance sports goods. Research is still going on. The research on nano
fibres is one of the hottest topics in this field and in order to ensure that nanoparticles
are safe for man and the environment, a new field of science called “nanotoxicology”
is derived, which currently looks at developing test methods for investigating and
evaluating the interaction between nanoparticles, man and environment.

Commonly used inorganic man-made fibres are carbon fibres, ceramic fibres,
glass fibres and metal fibres. They are mostly used for some special purposes in order

to perform some special functions.

2 PROPERTIES OF TEXTILE FIBRES

Much research has been conducted into the properties of textile fibres. These
include sorption properties to find whether a particular fibre is hydrophilic,
hydrophobic, hygroscopic, oleophilic, or oleophobic, and other properties, such as
tenacity, elastic recovery, abrasion resistance, flexibility, creep properties,
combustibility , chemical properties and resistance to biological organisms, etc. Figure 1.1
presents a brief summary of the performance characteristics of some common textile fibres.

Generally speaking, protein fibres have higher resilience and they are hygroscopic
or hydrophilic fibres, whose mechanical properties change as they absorb moisture.
Alkalis impair their mechanical properties and ultraviolet light may cause them to
yellowing and weaken. The actual properties of different protein fibres differ according
to their particular morphological and chemical structures. For example, wool has a
scaly surface, which makes it prone to felting unless treated to prevent it. In contrast,
silk has a smooth surface, which imparts a shiny lustre to it.

Cellulosic fibres are also hydrophilic, and their mechanical properties will also
change after moisture absorption. Compared to natural protein fibres, they have lower
resilience and much better resistance to alkaline degradation. Among them, ramie has
excellent tenacity and very good resistance to UV light. Their specific morphologies
and chemical structures also affect their properties. An individual cotton fibre is
convoluted, like a deflated hose-cotton has lower thermal insulation because the lumen

in most cotton fibres collapses as the fibre dries out after growing. The chemical

3
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Fig.1.1 Performance ratings of prominent textile fibres

component of the viscose fibres is similar to that of the cotton, which gives them
similar characteristics. ~However, since the degrees of polymerization and
crystallization in viscose are lower than those of cotton, viscose has a better
hydroscopic property but poorer tensile strength, especially in the wet state.

Synthetic fibres generally have lower moisture regain, and most of them are
oleophilic but hydrophobic. Unlike the protein and cellulosic fibres, synthetic fibres
have good resistance to moths, mildew and fungi. The actual properties of synthetic
fibres will depend on their molecular length, chemical composition, arrangement of
polymers, bonds between the molecules and the shape of their cross sections, etc. For
example, the more the amorphous regions and the more the H-bonds or polar groups
that are present within the structure, the more hydrophilic the fibre will be; the more
the molecules are orientated in the axial direction of the fibre, the higher the fibre’s
tenacity will be. To increase the orientation, most synthetic filaments were stretched
or drawn during their manufacture. The properties of the synthetic fibres are highly

dependent on their chemical composition. For example, polyester has good tenacity

4
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due to its higher crystallinity, poor hydrophilicity due to a lack of hydrophilic groups,

good resistance to acid but less good to alkalis due to its chemical composition.
3 THE QUALITY OF FIBRES

Attention must be paid to fibre quality, because this critically affects the quality
of yarns and fabrics made from them. The quality of fibres can be considered from
two perspectives, viz. apparent quality and inherent quality.

Fibres that are stuck together during their manufacture will affect the apparent
qualities of man-made fibres, and furthermore, faults in their appearance would also
affect the inherent quality. Another example is the sulphur spots that can occur in
viscose fibres due to insufficient desulphuration.

The inherent qualities are principally the mechanical and chemical qualities,
which might affect the later processing or the end-use of fibres. Measurements of
breaking strength, elongation at break, fibre length variation, regularity of fibre
fineness, proportion of over-length fibres, crimp frequency and moisture regain, etc.
need to be made in order to evaluate fibre quality. For some fibres, further tests may
be required such as wet tenacity, loop strength and residual sulphur content for
viscose, dye-uptake rate for acrylic and boiling shrinkage for polyester.

For natural fibres, tensile tests are performed to determine their breaking strengths
and extensibility, from which the variabilities in strength or elongation might be calculated.
The fineness of the fibre specimens are usually measured to find their mean values and
variation coefficients. Any impurities, such as vegetable content in cotton or oil in wool,
need to be checked, and they are important factors in the evaluation of fibre quality.

Before testing, textile fibres should be conditioned to bring the testing material
into moisture equilibrium with standard atmosphere for testing. Testing on textile
fibres is conducted in standard atmospheric conditions which are a relative humidity of
65% +2% and a temperature of 20C+2%TC in the air at local atmospheric pressure.
For some materials, such as polyester and acrylic, which are known to be relatively
unaffected by changes in relative humidity, the tolerance in relative humidity can be
extended to +5% . For tests on yarns or fabrics, the same conditions should also be

strictly followed, especially for those sensitive to humidity.
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[(Words and Phrase

fibre [ 'farba]

textile

micron [ 'maikron ]
natural fibre

man-made fibre

synthetic [ sin'Getik | fibre
plant fibre

vegetable fibre

animal fibre

mineral [ 'minaral] fibre
cotton

linen [ 'linin |

ramie [ 'remi, 'rei-]
flax [ flaeks ]

polyester [ poli'esta] (PES)

bast [ 'baest ] fibre
wool

cashmere [ ka['mia]
mohair [ 'mauhea ]
camel [ 'keemal] hair
rabbit hair

animal gland [ gleend ] secretion [ s1'kri:[an ]

mulberry [ 'malbar1] silk
tussah [ 'tAso]

asbestos [ &z'bestps ]
organic [ o:'genik ] fibre

inorganic [ 1no:'geenik ] fibre

polymer
regenerated fibre
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