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Abstract.

The development history and present situation of carbon fiber materials are reviewed. The research progress

and important technological achievements in carbon fiber based on polyacrylonitrile fiber, which have been made by Jilin
Petro-Chemical Company, are summarized in detail. The progressive research of engineering techniques and present pro-

duction of carbon fiber are introduced also.
Company are predicted.
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Finally, the prospects for carbon fiber production of Jilin Petro-Chemical

industrialization
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Fig. 1  Optical microscope picture of PAN fiber: (a) kidney shape, (b)round shape, but being cavity, (c)round shape, but partly

fiber aren’t transparent, (d)round shape, and good compact structure, (e)PAN fiber made by Asahi Kasei company, and

() PAN fiber made by Toray company

B2 PANJFzfy SEM BBl : (a) HARRLZM™ G, (b)) REEREL™ G, (o) EalELri
Fig. 2 SEM graph of PAN fiber product (a)made by Japan, (b)made by U S, and (c¢)made by Jilin petro-chemical company
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Fig. 3 Surface morphology of PAN fiber product (a)made by Japan, (b)made by U S, and (c¢)made by Jilin petro-chemical company
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Table 1

Statistical results of properties for PAN fiber

1K

3K 6 K

Properties of PAN fiber

Average value CV value Average value CV value Average value CV value
Denier 1. 27 dtex 0.83% 1.21 dtex 0.5% 1.22 dtex 0.88%
Tensile strength 5.4 ¢N - (dtex) ™! 6.3% 6.1 ¢N + (dtex) ™ 4.0% 6.25 cN - (diex) ! 4.4%
Tensile modulus 122 ¢N - (diex) 7' 10.1% 91 cN - (dtex) ™ 8.0% 111 N - (diex) ' 9.8%
Strain at breaking 14.4% 7.8% 15.5% 6.0% 16.5% 4.0%
Boiled water shrinkage 5.2% 8.5% 7.1% 5.0% 6.1% 9.6%
Water content 0.8% — 1.0% — 0.96% —
Diameter — 3.7% — 3.1% — 4.3%
Degree of crystallinity 50.3% — 43.2% — 46. 7% —
Degree of orientation 89.7% — 87.0% — 86.0% —
R2 RAHEFRIOEREBREITER
Table 2 Statistical results of properties for carbon fiber
Properties of T300 1 K 1K 3K 6 K
carbon fiber Average value  CV value  Average value CV value  Average value CV value  Average value CV value
Tensile strength 3.64 GPa 7.7% 3.90 GPa 5.0% 4.19 GPa 2.9% 3.57 GPa 5.1%
Tensile modulus 233 GPa 2.6% 230 GPa 2.9% 246 GPa 4.9% 237 GPa 7.1%
Strain at breaking 1.56% 5.3% 1.77% 4.9% 2.06% 6.1% 1.53% 8.8%
Line density 0.066 g/m 1.03% 0.064 g/m 1.91% 0.198 g¢/m 1.54% 0.396 g/m 1.26%
Ash content =0.1% 0.18% ~0.22%
Interlaminar 91 MPa 90 ~ 140 MPa

shear strength

Size and shape 7 ~8 pm, round

twist no
<50 x10 ¢

Metallic ion content

93% ~94%

Carbon content

7 ~8 pm, round
no

(31 ~47) x10°¢

93.5% ~94.5%
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H4 REG=FOBEEM: (a, b) HAKWAF T300 WAL=, (c, d)FHALAFRT L5
Fig. 4 Morphology of carbon fiber products (a, b)made by Toray company in Japan and (¢, d)made by Jlin petro-chemical company
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Table 3 Properties of Carbon fiber/resin composites materials

Sample of composites Compressive Axis pressure
materials modulus/GPa  failure load/kN
T300 carbon fiber/
carbon fiber. 79,4 60. 5
epoxy resin beam
Carbon fiber/
arbon fiber/epoxy 0.5 2.5

resin beam

T300 carbon fiber/

. . — 775
epoxy resin cylinder

Carbon fiber/epoxy

resin cylinder
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Table 4 CV value analysis of line density for PAN fiber and
carbon fiber (3 K)

Sample Denier/dtex  Denier CV value/%
Toray PAN fiber 1.24 0.6
Asahi PAN fiber 1.33 .1
American PAN finer 113 0.3

PAN fiber made by

. . ) 1.22 0.9
experimental installation
PAN fl'ber 'made b?f L2 0.45
produnction installation
Carbon fiber made by o 128
experimental installation ’
Carbon fiber made by . 0.52
produnction installation ’
Products of T300 o 0.50

carbon fiber
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Fig. 5 Morphology of carbon fiber products made by Jilin

petro-chemical company
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