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Types of carbon fiber (Pitch and PAN Precursor Materials)

Pitch = cheap, lower tensile strength 

PAN= more expensive, superior properties



Outline of the PAN based carbon fiber process



Outline of the PAN based carbon fiber process



Outline of the PAN based carbon fiber process



• Outline of the PAN based carbon fiber process

Running direction



Mechanical Properties of PAN based Carbon Fibers

2500

3000

3500

4000

4500

5000

5500

6000

200 250 300 350 400 450 500 550

Tensile Modulus (GPa)

T
e

n
si

le
 S

tr
en

g
th

 (
M

P
a

)

Low cost Standard Grade Advanced Grade

Grades of PAN based carbon fiber
Mechanical Properties



Grades of PAN based carbon fiber
Applications



Stages of the carbon fiber process
Precursor
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CN
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· Specially developed PAN (PolyAcryloNitrile) fibers for the carbon fiber industry, using traditional technologies of acrylic 
textile fiber manufacture.

· Most carbon fiber companies manufacture their own precursor, using in house technologies. Variables include type of 
solvent, type and amounts of co-monomers, degrees of fiber shrinkage and stretching in the manufacturing process.

· For high performance carbon fibers, the fibers are collected in bundles of 1000 (1K) to 24000 (24K) filaments. The 
bundle of filaments is commonly referred to as a “tow”. 

· PAN tows are usually supplied on spools of up to 50kg weight. These are placed on a precision creel to allow one tow 
to run next to another to make a towband or sheet of tows, which are transported through the carbon fiber process.

· For the manufacture of lower grade carbon fiber, some commercial textile acrylic fibers are supplied in boxes of up to 
300kg weight. These contain a continuous crimped sheet of up to 350000 filaments. Several of these “heavy tows” are 
transported together though the carbon fiber process in a towband. Not all commercial textile acrylic fibers are suitable for
conversion to carbon fiber.



Stages of the carbon fiber process
Oxidation



Stages of the carbon fiber process
Oxidation Plants



Stages of the carbon fiber process
Carbonization



Stages of the carbon fiber process
Carbonization Plant



Stages of the carbon fiber process
Carbonization Plant



Stages of the carbon fiber process
Surface Treatment/Washing



Stages of the carbon fiber process
Sizing/ Winding



Stages of the carbon fiber process
Winding Units





200 TPA production line in China (PRC)





To Conclude

• The oxidation part of the process use the most energy.

• Low cost (heavy tow) manufacture is more efficient than
small tow manufacture because more fibers can be loaded
into the oxidation.

• Newer lines are replacing electricity with heat exchange oil
heated by a waste energy from a central incinerator, backed
up by electricity or gas. This can have processing complications
especially if a fire in the oxidation occurs.


