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Abstract—The mechanical properties of carbon fiber-mesophase pitch composites were affected by surface treat-
ment of carbon fiber, preparation of mesophase pitch precursor, prepreg fabrication, moulding, carbonization, and so
on. Impregnation and recarbonization is one of the methods of improving the mechanical properties.

High-modulus carbon fiber was anodic oxidized in 30% sulfuric acid for 5 minutes to improve bonding between
the fiber and the matrix. Uni-directional prepregs which were made by surface treated fiber and mesophase pitch pre-
cursor were laminated again with mesophase pitch precursor powder in a moulder and hot-pressed up to 550°C at
50kg/cm?, which was carbonized up to 1000°C at the heating rate of 10°C/h. This green composite was impregnated,
pressure carbonized, and recarbonized four cycles.

As a result, the specimen which contained about 58% fiber volume shows the depsity of 1.79g/ cm3, the ILSS of 30
MN/m?, the flexural strength of 520 MN/m2 and the flexural modulus of 600 GN/m?. However, in spite of four cycles
of impregnation/ recarbonization, the empirical values of mechanical properties were less than theoritical values as
much as 5-20%, because of some micropores which were not impregnated by matrix so far.
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Table 1. Properties of pitch precursor.

SP Q.I C/H Density Sulfur Ash
(°C) (wt%) ratio (g/cm3) (wt%) (Wt%)
90 455 1719 1.2-1.3 04-0.8 0.07-0.14
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Fig. 1. Flow sheet for the preparation of carbon-
carbon composite.
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Table 2. Properties of HM C-fiber after anodic
oxidation in sulfuric acid(30%) at room

temperature.
Treatment Tensile Young BET- ILSS
time strength modulus surface (MN/m?2)
(min) (MN/m?) (GN/m2?) (m2/g)

Untreated 2710 430  0.25-0.30 245

1 2730 430 0.25-0.30 30.7

5 2730 435 0.25-0.30 38.3

8 2590 430 0.25-0.30 46.2

10 2470 428  0.25-0.30 47.8
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Table 3. Density of green composites and first carbonized composites.

sample No. X (%) green composite first carbonized composite shrinkage(%)
Pth PO Lt P I o’ —py’ &'ﬂb'
Othn pth/ Ob
1 40.01 150 1.44 0.04 192 141 0.27 0.02 -24.35
2 41.95 1.51 150 0.01 191 144 0.25 0.04 -4.114
3 43.11 151 120 0.21 191 147 0.23 -0.23 0.070
4 47.83 152 1.55 -0.02 191 135 0.29 0.13 0.604
5 46.85 1.53 135 0.12 191 141 0.26 -0.03 -14.89
6 47.78 1.54 1.46 0.05 1.90 1.31 0.31 0.10 3.795
7 48.49 154 145 0.06 1.90 1.37 0.28 0.06 -4.796
8 48.71 1.54 146 0.05 190 135 0.29 0.08 -4.145
9 48.76 1.54 143 0.07 1.90 1.49 0.22 ~0.04 -11.42
10 49.17 155 143 0.08 1.90 1.34 0.29 0.06 -3.03
11 51.15 1.56 1.39 0.11 1.90 1.4 0.24 ~0.04 -10.70
12 51.28 1.56 144 0.08 190 1.30 0.32 0.10 -0.956
13 51.62 1.56 1.34 0.14 190 1.34 0.29 0 -4.10
14 52.11 1.56 1.32 0.15 1.90 1.39 0.27 ~0.05 -1.520
15 52.43 1.56 1.44 0.08 190 1.21 0.36 0.16 10.11
16 52.50 1.56 1.38 0.12 1.90 1.20 0.37 0.13 5.064
17 52.90 157 133 0.15 1.89 1.33 0.30 0 -6.861
18 53.57 1.57 147 0.06 1.89 1.34 0.27 0.09 1.128
19 58.44 1.59 1.59 0 1.88 1.33 0.29 0.16 8.385
average 0.08 0.29 0.08 -3.66
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