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Fig.1 Morphology of SiC agglomerated powder: (a) surface and

(b) cross section
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Table 1 Parameters of spray granulation

Inlet Outlet Feed pump rate/ Spray head
.~ temperature/ | speed/
temperature/ C C L-min Ha

330 130 10 35

2 BiRSEE
Table 2 Parameters of HPPS process

Primary gas Secog;lary Current/ Carrier gas Fiz(ti;?g
(N2)/L'min”" (H )*‘fL Lo A (An/Lmin’ emin’
,)/L- .
A 490 170 480 13.0 10.0
B 530 85 400 13.0 10.0
C 530 150 430 13.0 15.0
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Table 3 Parameters of ablation

Sample  Oxygen ﬂovl" Acetylene flow  Ablation  Ablation
rate/L-min rate/L'min”'  distance/mm  time/s
ABLC-A 25 50 50 300
ABLC-B 25 50 50 150
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Fig.2 XRD patterns of SiC powder and coating
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Fig.3 Surface morphologies of SiC coatings prepared by different parameters: (a) group A, (b) group B, and (c) group C
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Element w/% at%
C 36.32 54.69
(6] 8.85 10.01
Si 54.83 35.31

Total 100.00
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Fig.4 Morphologies (a~c) and EDS analysis (d) of SiC coating surface prepared by parameters C
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Fig.5 SEM images of SiC coating cross-sections prepared by different parameters: (a) group A, (b) group B, (c¢) group C, and

(d) enlarged view of group C
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Fig.6 XRD patterns of group C coating after ablation for 300 s
(ABL-A) and 150 s (ABL-B)
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Fig.7 Morphologies of the SiC coating after 300 s ablation: (a) central region, (b) transition region, and (c) edge region
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Fig.8 SEM images of the central region for the coating after ablation for 300 s
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Fig.9 SEM images of the coating after ablation for 150 s: (a) center area, (b) transition area, and (c) marginal area
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Fig.10 EDS analysis of the coatings after 1500 °C ablation for 300 s (a) and 150 s (b)
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Microstructure and Ablation Resistance of SiC Ceramic Coating Deposited by HPPS

Yang Donghu, Guo Jiayi, Liu Yanbo, Ma Zhuang, Liu Ling
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Abstract: A SiC coating was deposited by high power plasma spraying (HPPS) on carbon/carbon (C/C) composites. Three sets of
parameters were selected to optimize the properties of the coating. The anti-ablation property of the SiC coating was investigated by
oxyacetylene torch flame at 1500 °C. The phase composition, microstructure and component of coatings were analyzed by different
methods including X-ray diffraction (XRD), scanning electron microscopy (SEM) and energy dispersive spectroscopy (EDS), respectively.
The results show that the porosity of three sets of coatings is 21.3%, 17.4% and 15.3%. The plasma jet field has a more suitable
temperature field and velocity field under the condition that the main gas flow is relatively high and the auxiliary gas flow is low. SiC
powders are heated more fully to achieve better melting state and obtain larger kinetic energy. Therefore, the deposition rate of the coating
increases gradually and the porosity decreases gradually. SiC powders are oxidized to form amorphous SiO,. After having been ablated for
300 s, the SiC coating provides effective protection for the matrix. Because of the temperature gradient caused by the oxyacetylene on the
surface of the sample, the coating forms three kinds of ablation morphology after ablation, including a central dense area, a transition area
and a edge loose area. During the ablation, a dense SiO, glass layer is generated on the surface of central area coating, which is beneficial
to blocking the infiltration of oxygen.

Key words: SiC; coating; HPPS; C/C composites; anti-ablation property
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