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Effects of Deposition Parameters on C-and Hollow-shaped
Carbon Fiber-reinforced SiC Composites Prepared by CVI Process

Y.S Lee*, H.J. Yang®, H.B. Shim*, T.J. Kim**
B.]J. Oh** and B.S Rhee™

ABSTRACT

C-shaped and hollow shaped carbon fibers were manufactured from coal tar pitch, and the
effects of processing parameters on deposition rate were studied when SiC was deposited on
or infiltrated into carbon fibers and the treated surfaces were also observed. The growth rate
of SiC layer deposited on carbon fibers was linearly increased from 2 to 8um/hr with the
mole fraction of MTS and the CVD reaction was thus confirmed to be the first order reaction
to the concentration of the reactants. Rate determining step was found to be surface reaction
in the temperature range up to 950C(activation energy of 221.3kJ/mol), and mass transfer
beyond 950C (activation energy of 19.8kJ/mol). In this connection surface reaction coefficient
(k) and mass transfer coefficient(f) could be obtained. It was confirmed also that bridging
of matrices between fibers could be formed by depositing SiC on the fibers at 900C by CVD
and then treating again this coated fibers at 1100 for 5 hours by CVL
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Table 1. Mechanical properties of mesophase pitch-based non-circular carbon fibers

Fibers roperties T.S[kg/mm?]|T. M{ton/mm?]| T.RLGN/m?] |Densitylg/cm®]| Diameter[ym3| CS[xm?]
C-CF 163 20 12.3 1.38 24(13) 358
H-CF 155 22 12.7 1.38 36(19) 363

T.S ! tensile strength
C.S ! cross-sectional area

T.M ! tensile modulus
The open degree of C-CF : 90°,

T.R : torsional rigidity
No. in ( ) ! inside diameter
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Table 2. Mechanical properties of pitch-based ca-
rbon fibers coated with SiC

Tensile Tensile Torsional
strength modulus rigidity
Sample [kgr/mm?] [kgr/mm?] [GN/m?]

C-shape|Hollow|C-shpae |Hollow |C-shape|Hollow
uncoated | 163 155 | 19.9 22 16,4 | 12.7

20 1hi 138 | 129 | 18.3 19 | 17.9 | 15.6
mbar 2h| 153 140 | 19.4 | 22 | 19.6 | 26.4

6hj 140 | 118 | 19.5 | 21 | 23.6 | 38.7
70 |1h] 132 137 1 19.3 | 29 | 19.1 | 41.8
mbar {2h| 148 121 | 19.7 | 18 | 29.2 | 49.1
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