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Abstract In order to improve the oxidative resistance of carbon/carbon composites, aluminium-iso—
propoxide and aluminium-tri-sec—butoxide sol were coated on the surface of 2D—carbon/carbon compos-
ites and the effects of coating were investigated.

The effects of oxidative resistance were dominant in the case of catalyst/alkoxide mole ratio, 0.07,
and H.O/alkoxide mole ratio, 100.

Through the dynamic TGA analysis with the heating rate of 20°C/min, oxidative initiation tempera-
ture was enhanced about 80C.

The oxidative resistance effects of alkoxide sol were improved according to the times of coating.

Also the 20% weight loss time of coated samples by TGA analysis was 20% better than that of un-
coated samples.

The thickness of 1% coated layer was about 3um and that of 2™ and 3™ coated layers was about

respectively 4-5um and the weight loss were increased with the increasing of thermal shock test times.
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Table 1. Characteristics of 21D woven fabric preprog used [or carbon/carbon composite

Fiber type Filament No.

Woven type

Used resin Resin contents

T-300 3,000

8H/Satin

Phenclie resin

37(wt%)

Table 2. Characteristies of phenolic resin

Phenolie resin type Melting point{ )

Curing temperature(C) Fixed carbon( %)

Novolac 7636 120 160 59
Table 3. Characteristics of various chemicals
Compound Chemical formula Mw d X n.p b.p Purity (%)
AlP ANOC Hy, 204.23 1.035 129 131 99
AIB ANCOCHy) 216.33 0.967 — 203 97
Isopropyl alcohol CH.OH 60.10 0.780 89.5 32 99.7
Hydrochlorie acid HCI 35.46 ; 1.170 110 35
2 2. MEuyY e e dEstel piel dish FHAe)
22 1. gk Hgh A (CFRP) 2] #) 3- 80l 4] eF 75kg/em?e] sbwd-S ] 4]F] v}

o] Ao ubAl AHukgk

gy sl Ashabgo] AxhElin 120



374 FxAadsz A3d 243 (1993)

CToll A 1A17F, Z3pnkg-o] Erts 165°C o)Al
2217 Fok & ARE AFZ M AE] WA
#A EAol 438 CFRPE Al=x3lqrt. ol
7o) A x%l CFRPE EZA F3719 w3t
2o A 1000C7 A} wb3bA) 7], §F3]-74 sh-ut
3344 33 whx3le] 2D-whA4/wh A B3 A

ml

5 Azt

2-2-2. ol T 9 AzxA A=z
FFoly dFHAbels Fo Azl AER
oéil./x}_o]: %%')f‘ oL}-:y_Q. u] A]— ‘:_4 5’.

B £ Table 40f hebf oct.

Table 4. Mole ratio of various chemicals to prepare aluminum alkoxide sol

Al-iso—propoxide Al-butoxide H,0 Iso—propyl—alcohol HCI
AIP100 1 - 100 4 0.07
AlP150 1 - 150 4 0.07
AIB100 - 1 100 4 0.07
AlB150 —+ 150 4 0.07
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Photo 1. SEM photographs of 2D C/C composites
coated with ALO, according to the H.O/AIB mole
ratio | (a):100, (b):1507.
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Fig. 1. TGA thermogram of C/C composites coat-
ed with AlB according to the H.Q/AIB mole ratio
heat treated up to 10007C.
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Fig. 2. Weight loss of C/C composites coated with
AlB accarding to the coating cycles and H,0/AIB
mole ratio.
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Photo 2. SEM photographs of 2D C/C composites
coated with AIB100 according to the coating cy-
cles | (a):1, (b):3].
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Fig. 3. TGA thermogram of C/C composites coat-
ed with AIB 3 times up to 20% weight loss under

1sothermal condition at 500°C.
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Fig. 4. TGA thermogram of C/C composites coat-
ed with AIB 3 times up to 20% weight loss under
isothermal condition at 800°C.
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Fig. 5. TGA thermogram of C/C composites coat-
ed with AIB 3 times up to 20% weight loss under
1sothermal condition at 700°C.
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Fig. 6. Pore volume differences of coated with Al

according to the coating cycles.
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Photo 3. SEM photographs for the coating thick-
ness of 2D C/C composite coated with AlI100 ac-
cording to the coating cycles| (a):1, (b):2].
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Fig. 7. TGA thermogram of uncoated C/C compos-
ites according to the thermal shock cycles.
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Fig. 8. TGA thermogram of AIB1003 according to
the thermal shock cycles.
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Conversion rate Activation energy (kcal/mole)
Green AIB100
2% 36.1 38.0
5% 33.2 37.1
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Photo 5. SEM photographs of 2D C/C composites coated with AIB1003 3 times according to the thermal
shock cycles| (a): 10, (b): 30, (¢): 301
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