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DISTINGUISHING AND CLASSIFICATION OF FIBRES

A simple classification can be based on the division of fibres into ‘Natural’ and ‘Man-Made’, being sub-divided as below.
1. Natural Fibres

a) Animal (or protein) Fibres
i) Wool (the most important), mohair, camel hair, angora (rabbit), etc.
ii) Pure silk (from the cocoon of the silkworm).

b) Vegetable (or Cellulosic) Fibres
i) Seed hairs: Cotton, kapok, etc.
ii) Bast fibres (i.e. fibres from the stalks of plants) : Linen (Flax plant).
iii) Leaf fibres: Sisal (used in carpets)

c) Mineral Fibres
Asbestos: A fibrous mineral found in many parts of the world notably Canada and South Africa.
2. Man-Made Fibres
Organic Fibres (“organic”) is a word which in chemical circles is used to mean ‘derived from living matter’.
i) Cellulosic: These are fibres made by man from cellulose which is the “body-substance” of plant life living on land from
which man has created two types:
A. Regenerated cellulose such as viscose and rayon.
B. Cellulose derivatives such as cellulose acetate and cellulose triacetate.
ii)  Synthetic Resins : Nylon, polyester, acrylics, modacrylics, polyvinyl chloride and elasto-fibres. These are complex chemicals
built up from the by-products of coal or oil which themselves are derived from living matter.
b) Inorganic (derived from Non-living matter),
i) Metallic : Thread or yarn of, say, gold, aluminium wire, etc.
i)  Non-metallic : Glass fibres.
For laundry purposes it is seldom that textiles are received for processing constructed from fibres like asbestos, glass fibre or metals
(aluminium, gold, etc.). However, in Dry Cleaning, due to the demands of modern fashion, the appearance of clothing is frequently ‘enhanced’
with metallic threads. (woven or spun into the base fibres comprising the garment.) Broadly speaking textiles can be split into 4 principle cate-
gories, i.e.

ANIMAL VEGETABLE REGENERATED SYNTHETIC
Wool Cotton Triacetate (Tricel ) Polyester (Terylene)
Silk Linen Viscose Rayon Polyamide (Nylon)
Mohair Jute Diacetate (Dicel ) Acrylics
Cashmere Flax Cellulose Rayon Elasto Fibres

This Chart shows a more detailed break-down of the fibre groups based on their origins.

BLENDS AND MIXTURES OF FIBRES

The term ‘mixture’ at present refers to the use of two different fibres in a fabric when each fibre is present in a separate yarn. For example, a cheap jacket
cloth could be made having a cotton warp and wool weft, and is therefore a mixture of wool and cotton.

The term ‘blend’ refers to mixing the fibres themselves so that the individual yarns contain two or more fibres. For example, a polyester/wool trouser material
where the warp and weft yarns may be identical, each having been spun from a blend of 55% polyester staple fibre and 45% wool.

Mixtures and blends are used for a variety of reasons:

a) The cost of a fabric can be reduced by including a proportion of a cheaper fibre with a more expensive fibre.

b) To obtain a particular fabric property, such as wearability, drape or handle, when no individual fibre can produce the desired result, but when two or
more fibres can each contribute something so that the final result is nearer to the effect required.

c) Different fibres have a different appearance, lustre or texture and vary in their affinity for dye. Thus decorative and special colour effects can be
produced.

It has been customary for many years to combine cotton and wool in certain fabrics. Cotton is relatively cheap and strong whereas wool is more expensive and
not very strong, and thus a cotton warp will give added strength to a fabric with a wool weft which provides the texture and colour. Thus, a stronger cheaper
fabric can be produced than a fabric of equivalent weight made only of wool.
Mercerised cotton yarns can be incorporated in wool suiting and customised textiles to produce a striping effect or make a logo ‘stand-out’ via ‘jacquard’
weaving.
Blends or mixtures of wool with special hair fibres, such as mohair, or spun silk, are normally used to exploit the lustre and handle of the more expensive fibre
- and this time it is the turn of the wool to be the cheaper fibre incorporated for reasons of economy. Incorporating less than 10% of fibre in a blend will have
little noticeable effect on the texture or handle of the fabric. Only if it has very special and distinctive properties will it begin to make its presence felt at 15%,
but at 20% or above properties of the fibre will began to be reflected by appreciable differences in economy, texture and change in strength.

(see page 2)
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Nylon and polyester fibres have excellent strength and abrasion resistance and can be used to strengthen wool fabrics. They are much harder
than wool and in large quantities change the appearance and handle of the fabric considerably. Wool is also blended with acrylic fibres which, in
handle, are much more like wool than are nylon and polyester, but the strengthening effect of the acrylic fibre is not so great.

From the viewpoint of the manufacturer, blending fibres is not just a simple exercise, but requires careful consideration of the properties of the
individual fibres so that the proportions and type(s) of fibres will confer the properties required on the fabric.

FIBRE IDENTIFICATION

Whatever means are employed to create a textile fabric, it will contain one or more fibre types and each type present will retain its own properties. Which means
that the nature of the fabric can be altered by affecting a single fibre type no matter how fragile or robust the fabric may appear. It is essential, therefore, to be
able to identify fibres and the groups to which they belong in order to assess potential problems and to determine the correct cleaning procedures.

There are several methods of fibre identification, i.e.

a) Burning tests;
b) Microscopic examination:
c) Solubility and Staining tests*

*Solubility tests and Staining techniques can be employed but require specialised facilities and are seldom used (methods not discussed in this paper.)

There are many other tests which can be used in more specific cases, but these need very specialised staff and equipment.

Burning Test

This test is useful in several ways. It will often distinguish between Synthetic and Natural fibre groups, but often poses problems between similar fibres in differ-
ent groups, (e.g. linen - viscose, rayon, or polyamide / polyester). It should therefore only be used as a guide.

Problems also arise when two or more fibres are present in the fabric, the burning test is not selective enough to determine how many fibre types are present and
what they are.

The method is simple enough, a small piece of fabric or even a few threads are inserted into a flame (gas burner or lighter — avoid using matches due to the smell
from the burning wood of the match) and three points are noted:

1. How the fibre behaves in the flame.

2. What odours are given off.

3. The appearance of the burned fibre and ash.
1. How the Fibre Behaves

The manner in which the fibre burns (if it burns at all) should be noted. Cellulosic fibres generally flame and burn quickly, wool generally “bubbles”
and burns more slowly. The majority of synthetic fibres melt, but most will burn readily as well. Many fibres display an afterglow effect (cotton is a
good example).
2. Odours Emitted
Most fibres or groups of fibres emit characteristic smells either as they burn or immediately after they are extinguished. Cellulose smells of paper,
wool and silk of burning hair or feathers. With Man-Made or synthetic fibres most odours are pungent and considerable experience is necessary to distinguish
easily between the types. Blended fibre yarns are difficult to assess by odour.
3. Appearance of Burned Fibres
If hard beads are evident then melting or fusing of the fibre substance has occurred. Charring can also determine many naturally occurring fibres de-
pendent on the char type, (e.g. cellulose gives light white/grey dusty ash whereas wool produces a crumbly, black gritty ash ). Check for colour change
around the burned area if possible. Acrylic fibres often display an orange-yellow halo effect due to heat. Tin weighted silk usually forms a cloth or fibre
“skeleton”.

It is important that experience is built up in order that this test can be applied sensibly, particularly where only a few yarns are available for burning.
Ensure the yarns/fibres are taken from each direction (warp and weft) when checking for fibre content.

BURNING TEST FOR FIBRE IDENTIFICATION
A piece of yarn or fabric is held in a naked flame until it begins to burn

TYPE OF FIBRE FIBRE RESULT OF BURNING TEST

Animal Wool Does not burn easily. Black ash.
Silk Odour of burning feathers.

Vegetable Cotton Burns readily without melting.
Jute Odour of burning paper.

Regenerated Acetate Melts, burns rapidly. Not self
Triacetate extinguishing, no soot.

Synthetic Polyamide Melts, burns, goes out. Smells of celery.
Polypropylene Melts, burns, goes out. Smells of burning tar.
Polyester Melts, burns, goes out. Sweet aromatic smell.
Acrylic Burns readily. Sticky residue.
PVC, Modacrylic Will not burn.

NB: 1. Some cotton and viscose fibres are treated to make the fibre flame resistant. These burn slowly, extinguishing on removal from flame,

leaving a carbonised residue. A very pungent odour is evident.
2. Resin finishes on cotton often produce a fishy odour when burnt. (Amine treatment)

Microscopic examination:

This can be completed using a simple 1000x magnification microscope and will give a good indication of the fabric fibre composition. However, it
should be remembered that, especially with the synthetic fibres, the form and structure of the fibre can be altered to confer differing characteristics
to the fabric.

Pre-shrunk (Mercerised/Sanforised) Cotton under the microscope looks like a ‘flat twisted ribbon’. It will not have a uniform length or thickness. Cotton that has
not been pre-shrunk will be more circular in appearance and have the appearance of a ‘hollow tube’.

Wool has a ‘scaley’ appearance with all of the scales over-lapping each other — and can be likened to ‘stacked ice-cream cones’. Wool that has been treated to
reduce and/or eliminate shrinkage (felting caused by the interlocking of the scales of the fibre when mechanical action is applied to the fabric) may either be
‘coated’ with a polymer or have a portion of the scales removed by a bleaching process. In both situations the scales should be visible — but more feint.

Untreated Polyester looks like a smooth ‘glass rod” — but is frequently manufactured with alternative methods to produce a crimped or matt finish.



