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Figure 1 Schematic illustration of the equipment
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Figure 2 Suspension of the substrates
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Table 1 Deposition process parameters of SiC coating
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Figure 3 Surface morphologies of SiC coatings prepared
at different substrate positions
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Figure 4 XRD diffraction patterns of SiC coatings

prepared at different substrate positions
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Figure 5 Isothermal oxidation curve of SiC coated

samples prepared at different substrate positions
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Figure 6 Cross-sectional morphologies of SiC coatings

prepared at different substrate positions
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Figure 7 Surface morphologies of SiC coatings
prepared at different pressures
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Figure 8 XRD diffraction patterns of SiC coatings

prepared at different pressures



78 KB R 2 2 4R (T % bR

2021 4

AFTURE TS SiC TR JZ IR i 25 il A T
AN 9 i, ALK H AR IN S & S HlH. DL
FUETT o 2 kPa I, SiC I 2 R BB AP
fig, MR S8 5 kPa IR 2P AL MEREIR 22
RIZDTAAERERE IR ) A2 At ] e T 2
B TR oK A B, A &1 10 Bl SHULRUR T3 8
2 kPaltf, I J= 0 W A i B , 3 2 0 R AR B ) 45
GBI AE T MU 10 5 kPa I, JRJ2 3
TREE S B2 I B 1 73 TG, U 2 X AR
PERIARSS , R U AP EREAR 22 M S D0
J174 20 kPa I, ¥ 2 5 FEIRAE G BAF, I AR
PEEAL R RN (E IR Z L T 02,
JES T2 Z A1 1) Bt A S8 B8 e O
JERPUAACTERE AR T 2 kPa BT AL MERE -

B9 AREMBRENR SICRBRFNERAN L
Figure 9 Isothermal oxidation curve of SiC coated

samples prepared at different pressures
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Figure 10 Cross-section morphologies of SiC

coatings prepared at different pressures
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Effects of Deposition Conditions on Morphology and
Oxidation Resistance of CVD-SiC Coatings

SUN Jiaqging', LI Jiangtao’, GUO Chunwen', FAN Yuheng', ZHANG Dongsheng®, ZHAO Hongliang'

( 1.School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Gongyi Van Yihui Com—
posites Material Co., Ltd., Gongyi 451200, China)

Abstract: Silicon carbide ( SiC) coatings were prepared on the surface of high—purity graphite substrates by
chemical vapor deposition, and the effects of deposition pressure and substrate position on the morphologies
and oxidation resistance of the coatings were studied. The results showed that as the distances between the sub—
strates at first and the air distribution plate increased, the preference of the <111> growth direction of the
grains strengthened and then weakened, and the graveldike growth characteristics of the grains also showed a
law of change of strengthening first and then weakening. When the distances between the substrates and the air
distribution plate were relatively close, the coatings were prone to pores. As the distances increased, the pores
gradually disappeared, and the oxidation resistance of the coatings increased. With the further increase of the
distances, the phenomenon of demarcation began to appear, causing the oxidation resistance of the coatings to
decrease. Due to the preference of the <111> growth direction of the grains was weakened with the increase of
deposition pressure, the graveldike growth characteristics of the grains were also weakened. When the deposi—
tion pressure was 2 kPa, the coating had no obvious defects, the coating had excellent oxidation resistance,
and when the deposition pressure increased to 5 kPa and 20 kPa, the coatings had defects of demarcation and
delamination, respectively, resulting in a decrease in the oxidation resistance of the coatings. It was concluded
that when the substrate position was 450 mm and the deposition pressure was 2 kPa, a SiC coating with dense
structure, better combination with the substrate and excellent oxidation resistance could be prepared.

Keywords: CVD; SiC coating; substrate position; deposition pressure; morphology; oxidation resistance



