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Table 1 Thermal expansion coefficient and
hardness of SiC,/SiC matrix and environmental

barrier coating materials

BT PUEZIKREC/10° K B /GPa

SiC,/SiC 45-55 32.0
Si 3.5~4.5 —

SiC 45-55 27.8-32.5
Si;N, 3.0~4.0 215
LA 5.0~6.0 6.0
BSAS 7.0~8.0 7.0
Y,Si,0, 3.5~4.5 6.2

Yb,SiO; 7.1 6.4+£0.1

Yb,8i,0, 3.7~45 7302
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Table 2 Particle size distribution of plasma sprayed powder

Fitor ( AlTa),B, ,,0, #HA /um
D,, 27.84
Dy, 50.02
Dy, 73.62

(RE-Al) TaO, #3414 /um
34.793
57.995

79.197

T2 D, SRR ZHL, BN T IHOREAR A RORL IR TR 850 4 ORL Y X%
K3 RREBTHRIZESH

Table 3 Process parameters of atmospheric plasma spraying

WAL / WEURALIE /| Ar Jiite /
Vv

H, Jiite /| WEARIERS / L / R/

A (L-min')/ (L min')  mm V. (L-min")
(AlTa),B,,0, 732 535 60 6 100 1.5 7
(RE-Al) TaO, 52 600 60 5 100 1 5
F4 REEWETHR
Table 4 Coating structure design scheme
RS (AlTa) B, ,0, )2 /um (RE-Al) TaO, JZ /um SRR /um
155 50 200 250
25 100 200 300
35 150 200 350
45 50 100 150
5% 50 150 200
65 50 250 300
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Fig.3 Tantalate coating system bonding strength test results
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Fig.6 Cross-section morphology of different coating samples after thermal fatigue at 1300 °C
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Fig.7 Microstructure characterization of bending strength test sample
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Study on Properties of Plasma Sprayed (RE-Al)TaO, Tantalate
Environmental Barrier Coatings

ZHANG Luyang, CHEN Lin, WANG Jiankun, ZHANG Yuxuan, FENG Jing
(Kunming University of Science and Technology, Kunming 650093, China)

[ABSTRACT]

As an advanced structural material widely used in aerospace field, environmental barrier coatings are

necessary for ceramic matrix composites in actual service environment. Tantalate is a promising environmental barrier
coating material due to its excellent high-temperature thermo-mechanical properties and a thermal expansion coefficient
of ((3.5-5.5) x 10°° K™") suitable for ceramic matrix composites. (AlTa),B, ,.0.,/(RE-A])TaO, composite coatings were
successfully prepared on the surface of silicon carbide fiber reinforced silicon carbide matrix composites (SiC;/SiC) by
atmospheric plasma spraying (APS) process. The optimum heat treatment conditions of the coating were explored. At the
same time, the thermal fatigue test and bending strength test of composite coating samples with different coating structure
schemes were carried out at 1300 °C , and the coating structure with the best thermal fatigue resistance was selected. The
surface morphology, crack propagation and element distribution of the coating were analyzed and characterized by XRD,
SEM and metallographic microscope. Compared with the traditional coatings, the tantalate composite coating has become a
potential environmental barrier coating due to its excellent comprehensive performance at high temperature.

Keywords: Atmospheric plasma spraying (APS); Environmental barrier coatings (EBCs); Tantalate; Heat treatment process;
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