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Thermal Shock Resistance of 2D Carbon/Carbon
Composites Fabricated with Carbon Fiber and

Phenolic Resin Matrix Precursor

K.G. Song*, I.S. Oh** and H.J]. Joo**

ABSTRACT

Thermal shock test for 2D carbon fiber reinforced composites(CFRC) was conducted to study
the behavior of crack, the oxidative resistance and the mechanical properties of CFRC against
thermal shock.

CFRC were fabricated with 8H/satin woven fabric carbon fiber and phenolic resin matrix
precursor. Fillers such as graphite powder or carbon fiber powder were added to study their
effect on CFRC. The specimens in N, atmosphere were thermally shocked by heating in 1000C
for 15 minutes and then cooling in 75C for 25 minutes. Thermal shocks repeated 30, 50 and
100 cycles. As thermal shock cycles increased, the oxidative resistance of CFRC decreased because
the fine cracks in CFRC were created, but mechanical properties such as flexural strength or
interlaminar shear strength were little changed. CFRC with filler was superior to CFRC without
filler in mechnical properties.
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Table 1. Properties of 2D woven fabric prepreg.

Fiber type Diameter(um) Filament
TZ~-307 6.85 12000
Woven type | Matrix precursor | Resin contents
8H/Satin Phenolic resin 45wt %
Table 2. Properties of phenolic resin.
Phenolic | Melting | Curing tem- Fixed
resin type | point(T) | perature(C) | carbon(wt%)
Novolac 76~86 120~160 59.9

Table 3. Properties of natural graphite powder.

Particle size Sublimation Densi
(um) point(‘C) {g/em
5 3,900 2.26
Carbon Ash Volatile
yield(%) (wt%) components( %)
97.46 1.94 0.63
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Table 4. Sample numbers according to manufacture and test condition.

Thermal cycles ILSS E.S. T.G.A. Morpho-
CFRC Types 0 30 50 100 0 30 50 0 100 logy
. CFRP 8 8 8 7 4 4 4 2 2 2
Carboni-
.y CFRP + C® 4 7 7 6| 4 4 4 2 2 2
zation
CRFP + Gr¥) 8 8 8 71 4 4 4 2 2 2
. CFRP 8 8 8 7 4 4 4 2 2 2
Graphiti-
. CFRP + C 8 8 7 7 4 4 4 2 2 2
zation
CFRP + Gr 7 8 7 6 4 4 4 2 2 2

Note. Sample size : F.S. (Flexural Strength) : 10W X 60L X 2t
ILSS(Interlamina Shear Strength) : 10W x 20L x 2t
1) CFRC with five impregnation/carbonization.
2) CFRC with five impregnation/carbonization including one graphitization.
3) CFRC with carbon fiber powder as filler. 4) CFRC with graphite powder as filler.
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Fig. 3. Microscope photographs of the phenolic
resin matrix CFRC with fillers after 5th
carbonization.

a) No filler, b) Carbon fiber powder(10wt
%), c¢) Graphite powder(10wt%).
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Fig. 4. Microscope photographs of the thermally
shocked CRFC without filler after 5th carbo-
nization,

a) O cycle, b) 30cycle, ¢) 100 cycle.
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