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Fig.2 SEM images and elemental mappings of the
SiC-C/TiB,-SiC-C/SiC-C precoating
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Fig.3 SEM images and EDS analysis on the coatings after
silicon infiltration and subsequent glass coating

deposition on specimen

2.2 FE1E900° CRIBFE L HERE
R T B U 2 R AR AR R B A A RE
M), 2K P s v S i RN 525 T 22 R iU 43 T 7 900°Cfrs &5
ST ARG K 4 IR EE TR AL L . A
B8 ANE 2 SiC-Si/TiB,-SiC-Si/SiC—Si 14 )2 i R A Ak iy
LN & 4(a) BT, RE T AR R AL 3h R K E
4.99% , WRJZEAGER FILPARA S e . 2632
AR R ZE an &l 4(b) R R et B 5 K Bk 1h s
ARG 0.06% , 2 J5 iR T L 218 8/, Ak 182h J5 R E
0.18%, iTtit it FREH . UL AT DL, 35 1R )2 AR AR 25 4
TR = T IR IZ B AR R (R 2 R A B b A
A ThiRTH I 182h, B AWR)Z1E 900°CE AL 182h
HiJ5 210 XRD EE A0 5 Fios , AL AT IR )2 R FE 2
SiCH, X2 1 FAMNEJZ Si0,-B 240 , X B4k 5 B 0l 34
SR IE SICAHH . IR JZERAETE D1 BRI SIO, 40, Afb)E



20 LIRAEE L P N

May 25 2025 Vol. 36 No.5

FEH /%
| |
[ o
T T

Al /h
(a) SiC—Si/TiB,—SiC—Si/SiC-Si

0.1
0.05
® N
) O N
m 0
= ~_0.0
= 0 5 10 15
FALE] /h
Jmi
= —
-0.1
—02 L L L
0 50 100 150 200
A Ak al/h

(b) B A IRJZSIC—Si/TiB,—SiC—Si/SiC-Si/Si0,—B

El4  WI2AE900°CHY R A Ak il 2%

Fig.4 Isothermal oxidation curves of the coatings in air at 900°C
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Fig. 5 XRD patterns of the layered coatings before and
after oxidation at 900°C
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Table 2 The element composition analysis of the spots
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Fig.11 XRD patterns of the surface of the coatings with and
without SiO,-B coating after oxidation at 1500°C
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Fig.12 SEM images and EDS analysis of the coating after
oxidation 196h at 1500°C
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Fig. 13 Oxidation curve of the sample with layered coating in

air when the temperature rose from 450°C to 1550°C
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Fig.14 In-situ SEM images and EDS analysis of the pre-cracked

coating before and after oxidation at 900°C
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Wide Temperature Range Oxidation Resistance of SiC—Si Based Layered
Coatings on C/C—SiC Composites

Huang Shiwei"**, Wei Yalong'??, Sun Jia'?*?
1. Northwestern Polytechnical University, Xi’an 710072, China

2. State Key Laboratory of Ultra-high Temperature Thermostructural Composite Materials, Xi’an 710072, China

3. Shaanxi Key Laboratory of Fiber Reinforced Light Composite Materials, Xi’an 710072, China

Abstract: With the rapid development of aerospace technology, developing advanced thermal protection materials
with excellent high-temperature stability and oxidation resistance has emerged as an urgent task for technological
innovation in the aerospace field. To enhance the wide temperature range oxidation resistance of C/C-SiC
composites, a SiC—Si/TiB,—SiC—-Si/SiC—-Si/SiO,—B multi-layer structure coating was prepared on the C/C-SiC
composites using a combination of slurry dipping-carbonization and gaseous silicon infiltration. The phase
composition, surface morphology, and cross-section morphology of the layered coating before and after oxidation
were analyzed using X-ray diffractometer, scanning electron microscope and so on. The static and dynamic oxidation
properties of the layered coating were evaluated in a Muffle furnace. Results indicate that the layered coating
experienced only 0.18% weight loss after being subjected to oxidation at 900°C for 182h, while it exhibited a weight
gain of 0.26% after oxidation at 1300°C for 164h, and a weight gain of 0.32% after oxidation at 1500°C for 196h.
Furthermore, during dynamic oxidation from 450°C to 1500°C, the layered coating demonstrated consistent weight
gain throughout this temperature range. The SiO,—B outer coating of the layered coating can oxidize rapidly at low
temperature, form liquid B,O, glass phase, and heal cracks, so that the SiC—Si layered coating can provide a wide
temperature range of anti-oxidation protection for C/C—SiC composites.

Key Words: wide temperature range; anti-oxidation property; layered coating; C/C—SiC composites; gaseous
silicon infiltration
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