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With increasing heat-treatment temperature (HTT)
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<
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: Mechanical Property . Holding Time
h 1 3
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: Density Flowing Gas
! Molecular Orientation . i
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Others

Others

12l 1. Fiber properties depending on processing pa-
rameters during formation of carbonaceous fibers de-
rived from stabilized PAN fibers.
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1% 2. Representation of chemical reactions occurring
during thermo-oxidative stabilization that PAN precur-
sor fiber transforms to stabilized PAN fiber.
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¥ 1. Changes in Chemical Composition of Various
PAN-based Fibers Depending on Heat-treatment Tem-
perature

~Fiber by [Stabilized | - Carbon| Carbon
Chemical Precursor| AN Fiber | Fiber
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Nitrogen 26 20 10~15 3~4
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Hydrogen 6 4 ~1 <l
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%} 3. Changes of chemical structure during transfor-
mation of stabilized PAN fiber to carbon fiber through
quasi-carbon fiber.
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o] aTEAY L2AFH L g Y TRAE A

720 Polymer Science and Technology Vol. 11, No. 6, December 2000



100 |- Carbon fiber

Quasi-carbon fiber

L.oad (Kg)

50
PAN fiber

25
Stabilized PAN fiber

1 1 L
0 5 10 15 20
Strain (%)

%l 4. A comparison of typical load-displacement
curves among different PAN-based fibers.
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12| 5. Variations of tensile modulus and strength of
quasi-carbon fiber with heat-treatment temperature.
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A% 6. Variation of fiber density of stabiized PAN
fiber as a function of heat-treatment temperature.
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8] 7. Transverse (up) {~diameter change} and longi-
tudinal {down) shrinkages observed in stabiized PAN
fiber and quasi-carbon fiber with heat-treatment tem-
perature.
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%l 8. TGA thermograms of PAN precursor fiber (1),
stabilized PAN fiber (2) and quasi-carbon fibers with
different heat-treatment temperatures {at 400 °C: 3, at
500 C: 4, and at 950 C: 5).
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8 9. Relationship between thermal conductivity and
electrical resistivity of quasi-carbon fibers and carbon
fibers. High {a) and low (b) conductivity regions.
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