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Si;N, Coating for Improvement of Anti-oxidation and Anti-wear Properties
by Low Pressure Chemical Vapor Deposition
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Abstract The depositon properties of Si;N, deposited by low pressure chemical vapor deposition were
studied to evaluate Si;N, as part of multiHayer coatings for anti-oxidation and anti~wear coating of
graphite in the propellant-burning environment. Si;N, was deposited on the pack-SiC coated graphite
and the tendencies of deposition rate and surface morphology changes with temperatures and reaction
gas ratios were investigated. In low deposition temperatures the deposition rate increased with increas-
ing temperature but in high temperatures the deposition rate decreased with increasing temperature. The
grain size of Si;N. decreased with increasing temperature. In condition that the range of reaction gas ra-
tios is 20 < NH,/SiH.< 40, the deposition rate and surface morphology did not change. The Si;N, deposit-
ed at 800~1300°C was amorphous, and by post-annealing at 1300°C in a N. ambient, the Si;N, crystal-
lized.
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Fig. 1. Schematic diagram of apparatus for pack ce-
mentation and Si;N,—CVD.
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Table 1. Typical experimental conditions.

i Deposition temperature [ 800~13007C
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Fig. 2. X-ray diffraciton patterns of the pack-5iC coat-
ed graphite.
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Fig. 3. Experimental steps in Si;N.~CVD.
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Fig. 4. Deposition rate vs. deposition temperature.
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Fig. 5. Scanning electron micrographs of the surface
morphology of the Si;N, films deposited on pack—SiC

coated graphite (small tube) (a} at 800°C (b) at 1000°C

(c)at 1200°C
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Fig. 6. Scanning electron micrographs of the surface
morphology of the SiN, films deposited on pack-SiC
coated graphite (large tube) {a) at 1000°C (b} at 1150°C
(e} at 1250C
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Fig. 7. X-ray diffraction patterns of pack-SiC coated
graphite (a) before SLN,-CVD (b) after Si;N.~CVD
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Fig. 9. X-ray diffraction patterns of the post-annealed
Si;N, coatings deposited (a) at 800°C (b) at 900°C (¢) at
1000°C
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Fig. 10. Scanning electron micrographs of the surface
morphology of the post-annealed Si;N, films deposited
at 800°C.
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