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INTRODUCTION
What is Carbon Fibre?
Carbon Fibres are very small ﬁbres made up mostly of carbon
atoms that are crystalized parallel to the length of the ﬁbre. This
crystallization is what gives this material its strength of almost ﬁve
times that of steel. These 5-10micrometer ﬁbers are bunched in
the thousands to form what is called a “tow”. This tow is then later
used as is (thread), or is woven to form fabric. Carbon Fibre is often
used with resins to create carbon-ﬁbre-reinforced-polymers,
though often just refered to as carbon ﬁbre.
Properties of Carbon Fibre:
-High Strength to weight ratio
-Rigidity
-Corrosion resistance
-Electrical Conductivity
-Fatigue Resistance
-Good tensile strength but Brittle
-Fire Resistance/Not ﬂammable
-High Thermal Conductivity in some forms
-Low coeﬃcient of thermal expansion
-Non poisonous
-Biologically inert
-X-Ray Permeable
-Self Lubricating
-Excellent EMI (Electromagnetic Interference) Shielding Property

https://myorganicchemistry.wikispaces.com/Carbon+Fibre

How is it made?
The process begins by taking precursor materials that are rich in carbon and
running them through several heating, stretching, carbonization etc. processes
to turn them into carbon ﬁbres. The most commonly used precursor material is
PAN or polyacrylonitrile followed by pitch or rayon. These tiny ﬁbers are then
bundled and often coated in resin to give them additional strength. They are
then spun in giant spools and are either sold, or woven into fabrics before
being sold.
Similar Materials:
-Spectra ﬁber
-Kevlar
-Glass Fibre
-Spider Silk
-Carbon Epoxy Composite
-Nylon
In the Context of Wearable Technology
Carbon ﬁbre is conductive as well as very strong making it a prime candidate
for making sturdy circuits. It’s resistance to ﬁre yet relatively good thermal conductivity create a wide range of opportunities for wearable heating applications. Carbon ﬁbre can also be mixed with resin to form very strong and hardened materials useful in making non-soft wearable devices such as safety gear,
and even jewelry. Carbon ﬁbre is also naturally black and is often used for its
“cool” aesthetic alone. Carbon ﬁbre however is still a very expensive material in
comparison to some other similar materials and can be diﬃcult to work with.

https://en.wikipedia.org/wiki/Carbon_fibers

USES
Intended Uses
Motor Sports
-Formula 1
-Motorbikes
-Powerboats
Sports Equipment
-Bike frames
-Kayaks
-Paddles
-Safety Gear
Toys
-Remote controlled
cars
-Models
Spacecraft/Aeronautics
Musical Instruments

Imagined Uses
Wearable Technology
-Wearable Circuits
-Jewelry
-Wearable heating unit
-Body Armor
-Body-Vehicle Interaction Switch

http://mclaren-soul.tumblr.com/post/115858828628/mclaren-and-carbon-fibre-the-first-carbon-fibre

https://asteriskcycles.files.wordpress.com/2010/12/rd01-54-3k1129.jpg

http://cruciblejewelry.com/product-collections/bracelets/carbon-fiber/#prettyPhoto

EXPERIMENTS
Circuit Strength
A few stiches on very thin fabric using a single tow. The circuit is strong but
the size of the tow is awkwardly big for thinner material. Seperating the ﬁbres
in a single tow to reduce its size is diﬃcult. The individual ﬁbres are not as
strong on their own.

Heating Potential
Small section of woven carbon ﬁbre fabric is connected to a 9V battery. As the
current passes through the section the fabric retains some amount of heat.
Increaing the voltage up to 13V increases the temperature of the fabric considerably.
The same experiment is conducted with a single tow. The tow reaches a
higher temperature at a faster rate than the fabric section, showing that surface area plays an important role on the thermal aspect of carbon ﬁbre.

Hardened Carbon Fibre vs Soft Carbon Fibre
Hardened carbon ﬁbre is much more brittle, solid and stronger than the carbon
ﬁbre fabric. Carbon ﬁbre fabric has a very loose weave and seems to need a
reinforcement material. Both forms are equally electrically conductive, and
similar in thermal conductivity. Hardened carbon ﬁbre might be used as
switches and solid components on wearable.

Citations
https://www.youtube.com/watch?v=ki1aCdkMSeo&feature=youtu.be
http://www.christinedemerchant.com/carboncharacteristics.html
https://en.wikipedia.org/wiki/Carbon_fibers
http://zoltek.com/carbonfiber/how-is-it-made/
http://www.chm.bris.ac.uk/webprojects2002/mjames/uses.html

