'.,‘Scho

RMIT Uni
of R




CLASSIFICATION

Natural

/N

Animal
Protein

Wool
Mahair

Cashmere

Alpaca
Silk
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Cellulose
Cotton

Linen
HEmp
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PROPERTIES OF WOOL

Wool is naturally crease resistant, flexible,
elastic and absorbent.

Length: varies according to breed 50mm -400mm
Fineness: Average micron range 16 — 28

Moisture: natural moisture content of 16%. Can hold up
to 30% without feeling unduly damp.

Resistant to: most acids, poor resistance to alkalis.
Shrinkage: tendency to shrink, can also felt.
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PROPERTIES OF SILK

Silk a continuous natural filament formed by
the silkworm.

Length: Staple (wild) or filament (cultivated).

Moisture: Good absorbency, natural moisture content
11% making It comfortable to wear.

Resistant to: most acids, poor resistance to alkalis.
Shrinkage: Good dimensional stability.
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COTTON

Longitudinal view 500x
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Cross section 500x
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PROPERTIES OF COTTON

« Cotton accounts for 50% of the worlds
fibre usage, it has good strength.

. Length: T0mm — 55mm
* Fineness: varies according to variety. Measured in micronaire.

* Moisture: a hydrophilic fibre. Natural moisture content of 8-
10%, can absorb up to 25%.

« Resistant tO: rResistant to alkalis, affected by acids.
* Handling: Poor wrinkle resistance due to fair flexibility and

elasticity properties.
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FLAX (LINEN)

Cross section 500x Longitudinal view 500x
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PROPERTIES OF LINEN

« Linen, bast fibres from the stem of the flax
plant_{linum usitatissimum)

. Length: 12cm — 50cm
« Fineness: Fiber diameter averages 15 to 158 microns.

« Moisture: a hydrophilic fibre. Natural moisture content of 11-
12%.

« Resistant to: resistant to alkalis, affected by acids.
. Har‘ldling: Crease and wrinkle badly.

ke (€ AUSTRALIAN WOOL
CRRRSE. B TEXTILE TRAINING CENTRE




CLASSIFICATION

Sy_'nthetic
/ e O Flliamean \

Regenerated Man Made
Made from processed Made from chemicals
cellulose wood pulp derived from
petroleum, coal &
Viscose gases
Lyocell {tencel) Polyamide {nylon)
Cellulose ester Polyester
A-;Eiate FPolypropylens
Triacetate Polyacrylonitrile  {acrylic)
Elastanas
Aramids (Kevlar)
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DEFINITIONS

Folymer — from Greek means. Poly — many Mer — unit.
Filament — fibre of an indefinite length.

Monofilament — a single filament.

Multifilament — yvarn consisting of many continuous filaments.

Staple fibre — Natural fibres or cut lengths of manufactured fibres.
25mm-300mm

Dope solution — solution before extruded through spinerette.
Thermoplastic — Thermo heat, plastic can be moulded.
Hydrophilic — ability to absorb water.

Hydrophobic — lacking the ability to absorb water.

Hydroscopic — abilty to absorb moisture from the atmosphere.
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SYNTHETIC FIBRE PRODUCTION.

Will depend on the nature of the polymer.
Does it melt or dissolve?

Melt Spinning — Nylon, Polyester, Polypropylene

Dry Spinning — Acetate, Triacetate, some Acrylics and
Elastanes.

Wet Spinning — Viscose, some Acrylics and
Elastanes.
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MELT SPINNING

Melt spinning is used for synthetic polymers which are thermoplastic
(melt when heated]).
Mote that the fibres must be cocled slowly to provide for controlled extrusion, which helps

to prowide even fibre properties.

Polymer
Chips

Heater

Pump

Winding

Spinnerat P
and filter

Drawing
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DRY SPINNING

Dry spinning is used for synthetic and regenerated fibres where the polymer is dissolved
in a solvent chemical to form the thick spinning solution (dope). Solvent laden air is

processed through a condenser to recover the solvent.
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WET SPINNING

Wet spinning is used for synthetic and regenerated fibres where the polymeris
dissolved in a sofvent chemical to form the thick sginning solution (dope). Coagulatian
(hardening) is caused by a chemical reaction between the polymer solution and the bath
chemicals.

Winding

Coagulaton
tank {acid
solufion)
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SPINNERETS

" Falysser Namens

being extruded Trom
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SHAPE OF FIBRES

Extrusion
After the spinning solution (polymer) is prepared the next process nvolves pumping the

thick, viscous solution through a metal nozzie called a spinneret,
The spinneret contains many holes which ars very small (cut by electron beam or laser),
each hole forms one filament. The shape of the hole determines the fibre's cross-section.

Common fibre cross-sections
Trilobal Hollow Sold
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VISCOSE

Cross section 500x Longitudinal view 500x

AUSTRALIAN WOOL
TEXTILE TRAINING CENTRE




PROPERTIES OF VISCOSE

« A staple or filament fibre made from regenerated
cellulose.

 Length: staple or filament

* Moisture: A hydrophilic fibre natural moisture
content of 11%.

. Stl’Eﬁch: L ower than cotton due to it physical
structure.

* Resistance to: Acids — Poor. Alkalies — good
« Elasticity: poor.
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ACETATE

Cross section 500x Longitudinal view 500x
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PROPERTIES OF ACETATE

» Length: staple or filament

 Moisture: Acetate is more absorbent than triacetate.
Acetate has a natural moisture content of 6% and
tnacetate 3.5%

. Strength: Low strength, weaker when wet.
« Effect of Heat: Thermoplastic fibre, heat settable.
* Resistance to: Acids — Poor. Alkalies — good

. E|EStiEit}fﬁ Acetate has poor elastic recovery and
poor wrinkle recovery. By contrast tnacetate has good
wrinkle recovery.
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PROPERTIES OF NYLON

- A synthetic fibre also known as polyamide.

« Made from chemicals, derived from coal &
gas.

. LEI"Igth: staple or filament

« Moisture: a hydrophobic fibre, natural moisture content of

Il.Ed% — 4% . Can be engineered to “wick” moisture away from the
ody.

. Strength: Depends on tenacity style.

« Effect of Heat: shrinks from flame, melts and burns. A
Thermoplastic fibre, heat settable.

« Resistance to: Acids — Poor. Alkalies — good
. Shrinkage: Mo problems.

- Elasti Cl't’j.i’ . Excellent.
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POLYESTER

Longitudinal view 500x
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PROPERTIES OF POLYESTER

- A synthetic fibre made from chemicals
derived from petroleum, coal, air and
water.

. Length: Staple or filament.

« Moisture: a hydrophobic fibre which has natural moisture
content of 0.5%.

. Strength . Depends on tenacity style.

« Effect of heat: Thermoplastic and heat settable.
« Resistant to: acids good, Alkalies satisfactony.

. Shrinkage: Mo problems.

. Handling: Excellent crease resistance.
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ACRYLIC

Cross section 500x

Longitudinal view 500x
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PROPERTIES OF ACRYLIC

« A synthetic fibre derived from petroleum,
coal air and water.

« Length: Staple or filament.

« Moisture: hydrophobic, which has natural moisture
content between 1 & 3%.

« Strength: Strong
+ Resistant to: Good chemical resistance.
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POLYPROPYLENE

Longitudinal view
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PROPERTIES OF
POLYPROPYLENE

* Is made by polymerising propylene gas.
* Length: Staple or continuous filament.

* Moisture: A Hydrophobic fibre, natural moisture
content of 0.1%. May be made to “wick” moisture.

« Strength: Vvery strong depends on version.
» Resistant to: Good to acids and alkalies.
» Handling: Lightest of all synthetic fibres.
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ELASTANE

Cross section

AUSTRALIAN WOOL
TEXTILE TRAINING CENTRE

a2
~
~
(—
{™
(M




PROPERTIES OF ELASTANE

« A man made, synthetic, segmented
polyurethane polymer fibre characterised
by its high elasticity.

» Length: Extruded as monofilament or multifilament.

» Stretch: After stretching it will recover to original
length ie. 100% recovery.

* Moisture: Low moisture regain 1.0%.
» Resistance to: Chemicals is generally good.
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BICOMPONENT AND BICONSTITUENT
FIBRES

Bicom nt i tituant fibres

Bicomponent fibres are made by combining “generically similar” polymers at the spinning
[Extrusion) stage to produce fibres with enhanced properties. Thus a “high bulk® acrylic is
made by extruding two forms of acrylic in a “side by side” configuration. See below
Biconstitwent fibres are made by combining “genarically different polymers at extrusion,
An example i a"Core — Sheath™ fibre with a polyester core surrounded by a PVC sheath
tes fern & melt bondable finre for non woven applicabons.

Bi componant
Side by Side — “High bulk acrylc”

Aerylic i AcrylicB”
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Ciong Sheath = "Tomdine™

PWET shaath

Bi constituent

Fibres produced are:

+ Sourca - T0% Nylon & matrix, 30% polvesiter fibrils

= Mirafi - Polypropylene malrix + Nylan fibrils  (Geotextilles)
Fartran - Mylan matriex + Polyestar fibrils (Campet pile)
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