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MEASURING FIBERS

Diameter

— micrometers

Length

— Staples and tow: centimeters or inches
— Filaments: kilometers or miles

e Denier

— The weight in grams of 9000 meters of
fiber or yarn

e Tex

— The weight in grams of 1000 meters of
fiber or yarn

Denier per filament (dpf)



MEASURING FIBERS cont.

Abrasion resistance
Flexibility
Tenacity
— Force required to break
Elongation
— Percent elongation at break
(how much did it stretch before it broke)

Elastic recovery
— Percentage of return to original length
(when you stretch it does it recover)

Absorbency

— Moisture percentage of weight
Conductivity



NATURAL FIBERS

 Plant
— Seed fibers: Cotton

— Bast (plant stem) fibers:
flax, ramie, hemp

— Leaf fibers: pina, sisal

* Protein
— Wool
— Silk
— Spider silk




MANUFACTURED FIBERS

* Regenerated
— Rayon (Viscose)
— Acetate
— Lyocell
— Bamboo
« Synthetic
— Nylon
— Polyester
— Acrylic




MANUFACTURED FIBERS cont.

Elastomers
— Rubber: Neoprene
— Spandex (Lycra, Elastane)

 Aramid
— Kevlar

* Glass

* Metal

« Carbon
* Asbestos




HOW FIBERS ARE MADE

1. A"dope” is prepared
chemical or heating process creates a viscous solution

2. Dope is extruded through “spinneret”
filament is produced

3. Fiber is solidified

chemical or cooling process hardens filament



H OW F I B E R S Wet Spinning: Acrylic, Lyocell, Rayon, Spandex

1. Raw material is dissolved by chemicals.
A R E M A D E 2. Fiber is spun into chemical bath.
cont.

3. Fiber solidifies when coagulated by bath.

Oldest process

Most complex

Weak fibers until dry

Washing, bleaching, etc., required before use
Solvent may be recovered and reused

Dry Spinning
Acetate, Acrylic, Modacrylic, Spandex (Major Method)

1. Resin solids are dissolved by solvent.
2. Fiber is spun into warm air.
3. Fiber solidifies by evaporation of the solvent.

Direct process

Solvent required

Solvent recovery required
No washing, etc., required

WARM AIR FLOW

ull

Melt Spinning: Nylon, Olefin, Polyester, Saran

1. Resin solids are melted in autoclave.
2. Fiber is spun out into the air.
3. Fiber solidifies on cooling.

Least expensive

Direct process

High spinning speeds

No solvent, washing, etc., required
Fibers shaped like spinneret hole




HOW FIBERS
ARE MADE

cont.

Spinning
continuous filament

Spinning
staple

Melt-Spinning Process

Meter
and  ———d
pump
X I. Polymerization of Raw Material Alr
Aif  — cooler
cooled Chemicals are reacted under pressure
to form a polymer resin that is
extruded as fiberlike strands or as a
Individual solid sheet and then cut into chips. <«—— Undrawn “tow”"
filaments The chips are melted in an autoclave
brought and pumped to the spinneret
together Delusterants or other additives may be
as yam combined with the melt. l Drawing rolls
1. Extrusion and Cooling
The melt is pumped through the
spinneret. It emerges in strands. The
size of the fiber is determined by the
size of the holes and the speed with
Drawing which the fiber is withdrawn from the

Feed roll§ —————

Draw zone

Draw rolls

Twister
(low twist
or several tpi)

Liquid finish

spinneret. The fibers are cooled by
contact with cold air. The same melt is
used for either filament or staple.

<«—— Crimping rolls

Drawing or Stretching after Cooling

Filament fibers can be drawn four to five
times their original length to orient the
molecular chains and develop the
fiber's mechanical properties and

hand. The fibers are heat-set and

|+——— Heat-set

wound on cones or Spools.
Staple fibers emerge as undrawn tow. Cut or
It is drawn, crimped and heat-set, cut broken to
to the desired length, and baled. desired
length
Baled

<+ 400-500 Ib.
container




HOW FIBERS ARE MADE cont.

http://www.youtube.com/watch?v=K1v; Ww5GcU



HOW FIBERS ARE MADE g
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(ALTERNATIVE PROCESS)

1. A cylinder of material is prepared
and placed into a “draw tower”

2. Cylinder is heated

3. Material is stretched (“drawn”) 4

4. Material is wound onto spool

http://www.youtube.com/watch?
v=03hM7Ixx8Eg




IDENTIFYING FIBERS: BURN TEST

FIBER BURN CHART

T

Burre
Self-Extinguihing Does Nlo'l' Burn
|
I ]
Bums Bricft Bums Briefly Glass (Fiberglass)
& & Asbestos, Metal
Chars Nels
[
| [ | |
Odor of Odor of Odor of Odor Of Odor of
Buming Hair or Feathers Celery Burhing Asphalt Sharp Acrid chemicals Sweet chemicals
I
[ ! | I | I ———
Black Soft Bead Irreqular Open Lace-Like Hard Gray Hard Tan Hard Black Hard Black Hard Black
Dark Ash Ash Bzad Bead Irrequlor Bead | | Irrequlor Bead Round Bead
Sik Wool, Cashmene Weighted Nylon Olefin Mod acrylic Wiryon Polyester
Mohair, Alpaco, Sik
Llana, Etc.




