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Some Consideration on Structure of Carbon fibers during Hot Stretching
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Abstract A polyacrylonitrile(PAN)-based carbon fiber tow was heat-treated by directly passing electric current
through the tow. The effects of the stretching stress applied during high temperature heat-treatment of PAN-based
carbon fibers were investigated by measuring the electric resistance changes taking place during the internal

resistance heating. The structure parameters characterizing the stacks of carbon layer, such as interlayer spacing, sizes
and orientation of the carbon fibers heat- treated with hot-stretching were evaluated as a function of surface tempera-
ture of tow during heat treatment in the range of 1000~2400°C. It is more effective in the crystallite parameter when
the tow is applied with a larger stretching stress. The changes in the structure parameters are different from the tem-
perature regions below and above 1700°C. Though the layer extent in the fiber axis direction depends strongly on the
electric resistance, the changes in a crystallite parameter is independent of the longitudinal strain.
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Table I. Characteristics of carbon fiber tows.
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Number of Linear density Diameter of filament Tensile modulus Tensile strength
filaments {g-m™) (fam) (GPa) (GPa)
3000 0.202 255 3.92
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Fig. 1. Schematic illustration of apparatus used for internal
resistance heating of carbon fiber tow.
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Fig. 2. Plots of (a) resistance and (b) electric power against heat
-treatment temperature of carbon fiber tow. Applied stresses
are 70MPa(0J) and 322MPa(@).
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Fig. 3. Longitudial strain against heat-treatment temperature
of carbon fiber tow. Applied stresses are 70MPa([J) and
322MPa(@).
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Fig. 4. Plots of interlayer spacing, due, against heat-treatment
temperature of carbon fiber tow. Applied stresses are 70MPa
(0) and 322MPa(@).
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Fig. 5. Plots of (a) layer thickness, Lc, (b) layer extent, La, (c)
orientation parameter, f, against heat-treatment temperature
of carbon fiber tow. Applied stresses are 70MPa((dJ) and
322MPa(@).
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Fig. 6. Plots of layer extent, La against layer thickness, Lc Ap-
plied stresses are 70MPa((]) and 322MPa(@®).
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Fig. 7. Plots of (a) layer thickness, Lc, (b) layer extent, La, (c)
orientation parameter, f, against logarithm of resistance, w, of
carbon fiber tow. Applied stresses are 70MPa({J) and 322MPa
(@).

& 5 otk F, AR5 Hol Wik Ao 2w AL
2 A5 we Ar)Age] Malgide A& ou)iit.
Ze wo2 Lay 9t strain HEhele] AAE 219 8ol
Uehdich. 322MPash 70MPa, 2Hzhe} Wskrh shte) T4
o2 ZYHA EFE ¢ 5 Aok 272 strain W37 A4
& Wk stad A o)e}t e Fxsd) 3 A



34 g3 AHedE A A9d A1E (1999)

L
[ «~
2

g
—_
£
£
«
~J

1 L }
0 0.04 0.08 0.12 0.16
Strain

Fig. 8. Plots of layer extent, La, against strain of carbon fiber
tow. Applied stresses are 70MPa(J) and 322MPa(@).
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