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Table 1 Air plasma spraying operating conditions

Coating Mullite  Yttrium silicate
Plasma arc power/kW 22.5 35
Working gas flow rate (Ar)/L-h™! 2400 2500
Carrier gas flow rate (H,) /L-h™' 480 250
Spraying distance/mm 100 100

AL AE A S AP RHT, SERT & 8 D gk,
AL R 1500 °C, AALET A4 1 he A8 RS %5 R
T2 RFE S A AT S (9 5 & . Al FH Hitachi S4800 4
R R IO 5, {# ] Siemens D500 X & £k AT
SRHASCA BT R4 RE IR AR S5 )

G MR AL T S 1 5 2 I K b v
GB/T 6569-2006 K& 4t Py % 25 i 2 B2 i 06 7 ), it
SN R, RAFE R ST 60 mm X4 mm X 4 mm,
BSEE 4 50 mm, MEGEZN 1 mm/min, B 5 4
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Fig.1 Cross section morphologies of the C/SiC composites with
the mullite/yttrium silicate bilayer coating before (a) and

after (b) oxidation
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Fig.2 XRD patterns of mullite coating before oxidation (a), yttrium
silicate coating before oxidation (b), and bilayer coating

after oxidation (c)
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Table 2 Elemental composition of the coatings before and
after oxidation (at%)

Before oxidation After oxidation

Coating
Mullite Yttrium silicate Bilayer
o 65.92 71.83 63.95
Si 26.20 16.99 19.20
Al 7.88 - 7.77
Y - 11.18 9.08

3 CSIC EAMBMREBMAMBERER
Table 3 Mass loss and the flexural strength change
of the C/SiC composites

Flexural strength/MPa

Composites Mass loss/%
Before oxidation  After oxidation

Uncoated 31.9 555.9+17.3 90.0+6.8

Coated 34 505.8£13.5 482.2+11.2
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Fig.3 Fracture morphologies of the C/SiC composites without multi-

layer coating: (a) before oxidation and (b) after oxidation
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Fig.4 Fracture morphologies of the C/SiC composites with the
mullite/yttrium silicate bilayer coating: (a) before oxidation

and (b) after oxidation
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Anti-oxidation Properties of the Mullite/Yttrium Silicate
Bilayer Coating for C/SiC Composites

Zhao Shuang, Yang Feiyue, Chen Guobing, Chen Jun, Yang Zichun
(Naval University of Engineering, Wuhan 430033, China)

Abstract: A mullite/yttrium silicate bilayer coating was prepared by plasma spray method as an oxidation protective coating. The
morphology, composition, microstructure and adherence strength of the coating were analyzed. The efficiency of the coating against
oxidation was characterized by heat treatment of the C/SiC composites at 1500 °C in static air for 1 h. The structural change of the coating
was studied, and the mass and flexural strength of the C/SiC composites before and after the heat treatment were investigated. The results
indicate that the mullite/yttrium silicate bilayer coating exhibits excellent oxidation resistance as the flexural strength of the composites
retains 95.3% of the original strength.

Key words: C/SiC composites; oxidation protective coating; plasma spray; mullite; yttrium silicate
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