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A Study on the Improvement of the Oxidation-Resistance of
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Sol-Gelloll 93] SaAx9 Edo SiCHE A8 FozA WS FAA7IA 9. 3t
A(S) € 8408 29E4d2¥ TEOS(Tetraethyl orthosilicate)$} phenol#1 & ztz}t ARl 2
o, TEOS Sol9] FE7t SiCute] Ao mix= JFS dol B7] A3, HoO/TEOSS EHE 2, 4,
6, 8 ¥ 1008 H3ANA ZdAAd SiC/t HEg ”EH§ X-ray diffractometer®t SEM(scanning
electron microscope)S ©]&8te] B8 A3 ¢ 5 um, 12 um, 7 um, 7 um 2 2 ume] SiCRHS
o] Ztz} FAHASE ¢ F UM & WSS dol By 8] 1600°CAAM HEEH ZAAAE
thA] Z715 A 1000°CY) 9-53}01]/‘1 l AIZE Bk @XEE & Fo] FALNEE FAG A", 7
z} 26.17%, 20.97%, 17.28%, 21.73% 2 28.13% = Ebytth

To increase the oxidation-resistance of graphite substrate, we have tried to form SiC film on its surface by
Sol-Gel method. TEOS(Tetraethyl orthositicate) and phenol resin have been used as silicon(Si) and carbon(C)
sources, respectively. In order to know the effect of the TEOS Sol concentration on the forming of SiC film,
we have taken 5 different H.O/TEOS mol ratios of 2, 4, 6, 8 and 10. And the coating states of SiC on the
graphite substrate have been analyzed with X-ray diffractometer and scanning electron microscope (SEM),
and we have obtained about 5 um, 12 pm, 7 um, 7 um and 2 um as the thickness of SiC coating layers,
respectively. For also knowing the oxidation resistance the SiC coated graphites at 1600°C were heated again
at 1000°C under air atmosphere for 1 hr, and as a result we have received the weight losses cf 26.17%,
20.97%, 17.28%, 21.73% and 28.13%, respectively.
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Figure 3. Flow Sheet for Experimental Procedure.
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Figure 4. DTA curve of TEOS Sol and Phenol Re-
sin Mixture.
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Figure 6. XRD Pattems of SiC Coated Graphite at
1600°C for various HO/TEOS mol Ratios.
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Figure 7. SEM Micrographs of Surface (a) and
Cross Section(b) of as received Graphite.



142 J. Natural Science, Pai Chai Univ, vol 8, no 2, 1996

Figure 9. SEM Micrographs of Surface(a) and Cross Section(b) of SiC coated Graphite. (HO/TEQS=4).

Figure 11. SEM Micrographs of Surface(a) and Cross Section(b) of SiC coated Gra- phite. (H:O/TEOS=8).
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Figure 10. SEM Micrographs of Surface(a) and Back Scattered Eletron Image(b) and Secondary Electron
Image(c) of Cross Section of SiC coated Graphite. (H2O/TEOS=6).
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Figure 12. SEM Micrographs of Surface(a) and
Cross Section(b) of SiC coated Gra-
phite. (HO/TEQS=10).

Table 1. Weight Gain after SiC Coating on Gra-
phite in various H2O/TEQS Concentration

| HO/TECS | W, (g) | We (g) | We (g) | W, () | Wi(%)
2 58742 | 58471 | 58685 | 0.0271 | 0.363
4 55366 | 55109 | 553:2 | 0.0231 | 0.368
6 53240 | 52994 | 53166 | 00171 | 0.330
8 57809 | 5742 5.77257?(‘)185 0.321
10 6.1946 | 6.1660 | 61861 | 0.0201 | 0.327
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Table 2. Weight Loss of Each Specimen at 1000°C
1hr under Atmospheric Condition.

HO/TEOS W, (g) W (g) Wi (%)
ASG::SEZT 4906 | 261 2
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Figure 13. Percentage Weight Loss of SiC Coating
Specimen in various HO/TEOS Con-
centration after fiing at 1000°C, thr
under Atmospheric Condition.
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