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STAPLES AND
FILAMENTS
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MEASURING FIBERS

 Diameter

— micrometers

Length

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

* 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 yarn

Elongation
— Percent elongation at break

Elastic recovery
— Percentage of return to original length

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
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MANUFACTURED FIBERS

 Regenerated
— Rayon (Viscose)
— Acetate
— Lyocell
— Bamboo

« Synthetic
— Nylon
— Polyester
— Acrylic

Photo © Lo Bridge Enterprise Co., Ltd. All rights reserved.
This content is excluded from our Creative Commons
license. For more information, see http:/ocw.mit.edu/fairuse.
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MANUFACTURED FIBERS cont.

Elastomers

— Rubber: Neoprene e e
~ Spandex (Lycra, Elastane) = =
* Aramid |
— Kevlar

« Glass
 Metal

« Carbon
» Asbestos

Asbestos fibers (Public domain photo)



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



HOW FIBERS B oms Ao e o

ARE MADE
cont.

1. Maw matenal is dissolved by chemicals
2. Fbet 8 spun into chemical bath
3. Fibes solddes when coaguiated Dy Dam

Solvent may be recovered and reused

1. Resn 30408 ate disoved by soivent
2. Fbor i 3pun MO wanm e
3. Fber s0laRes by evaporanon of the soivent.

1 Rosin scbas Are mebed n autockave
2. Fiber 18 spun out inlo e anr
3. Fiber sobaos on cocling
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HOW FIBERS
ARE MADE
cont.
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IDENTIFYING FIBERS: BURN TEST

FIBER BURN CHART

Self-Extinguehing

|

Buming Hair or Feathers

Glass (Fiberglass)
Asbestos, Metal

odor of

Chemicals

Odor of
Suest chemioals

Black Soft Bead

Irregular
bark Ash

Open Lace-Like:

Ash

Beod

I

I

Mohar, Alpaca,

Llana, Ete.

Weighted
Sik

Olefin

| Irreqular Bzad

Reound Bead

Medacrylic

Polyester

Courtesy of Karen Gray.

Used with permission.
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