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142.4 6.6 200
1412 438 150

1.2 IR MERE MR
HAEFRME GIB/1201.1A—2021 1) 5 14 JE FE 5L 11
TR URZFE S AP B B R A B AR
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DR BN RDR R S0 R IR 2 A (C,) o B,
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B (AYSZ W22 0ER 1 2 i T a8 A2 b4
AR B, BB XA AR D i I S, JE
FE-SEM X 2 i 2 2R 11 i SOWIE S 2047 43, A&l
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HH AU Y G IR A5, TR E MK S RV AE L kL
B AT Sk (B FEAR X A MITARAS AYSZ T2 3T
AR Zs A LA R, I I T A A, X T
Wil AYSZ iR)ZHA 0 m U . X iR iR)ER
T4 HE X IEAT EDS BEIS /0BT, S5 R W2 2. X
TUURE YSZ 12, EZrt Zr, O, Y JTTRA M,
Zr 5 YU E MR F o 1:13.67, Hop 4 L3 ik
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BT Ze, OL Y. ALTGEAI AL, Hh Al TR AR
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RSF AT 5~12 pm, HER 7RO b 2 30 P 87 45
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I S R TR B 45 SR — B
22 HRE#WMEMRESEEER
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Jn, AN R ZE 1400°C, ¥R )2 YT LR Bk B AR (il
1000°C) J 34 /111 (1000~1400°C), 7E 1000°C Fff iz $4 4™
BRBURAC. 2 FIRZM IS, AYSZ 12 R 1
FRECEAR, 2 FhiRZ LA AR an & 5(b) s, 7T LA
B, BEA IR BRI, 2 iR 2 SRR T, o
YSZ iR E BN 5. YSZIRIZS AYSZ IR)Z
)26 85 3 ) B KA T T B IAS 3 R 5.2 6.3 g/em’,
HRAE 3 (2) P B A T T i a0 il 2 AR )2 Y
GR, NE SR, ATLUE H, 53 BOR AR
AL, 2 Fh iR 2 YSZ 78 % R (25°C) . 1000°C Al
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P38 A BRI T A/ MEL AT TR
R BT BT Rt S48 02 R IR BT B, Hh T EVER S 1 5
Wi, G FAA% IR T v TG G o, A A AR R A
ER B —A~ B S, X 5 H AT E R TR
R BRI, LA YSZ F1 AYSZ 2 Fif
WIEZHIG R, KB AYSZ IR JZ G R A — X I T
TGRSR ALO; MRAIE I T 0 5, 1M1
1 ALO, VE MM BHE 2L T YSZ IR)Z I, —J5
J il 25 04 J2 E A LR (R A AR 5 4, AT R ] B L
B, LSS TR SR I R AR Ak O — 7 TH,
T ALO, B2, 4 — MK ALO, > 5 1E AYSZ I&)2
A3 H A A 1) 2 PFLIR SRR, DA R AIE T 44
SR ORI gE B it EB-PVD Hi 45 H) AYSZ IR )2
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ERARIE T AYSZ URIZ KRR E, ToAIAR &4
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Development of an Al,0,—-YSZ coating for high temperature CMAS
corrosion resistance of aeroengines

YAN Xudong'?, GUO Hongbo™*, LIU Fengbin'

1. School of Mechanical and Materials Engineering, North China University of Technology, Beijing 100144, China

2. Key Laboratory of High Temperature Structure Materials and Coatings Technology (Ministry of Industy and Information Technology),
Beijing 100191, China

3. School of Materials Science and Engineering, Beihang University, Beijing 100191, China

Abstract Thermal barrier coatings (TBCs) are one of the core thermal protection technologies for the hot components of advanced
aeroengines. Under high—temperature service conditions, TBCs of engine blades are eroded and damaged by environmental deposits
mainly composed of CaO—-MgO—A1,0,—SiO, (CMAS), leading to early spalling and failure of the blade coatings, which has attracted
extensive attention in the field of high—temperature protection among the researchers. Especially for the commonly used TBCs
material—yttria—stabilized zirconia (YSZ) prepared by electron beam—physical vapor deposition (EB-PVD) method, molten CMAS can
easily penetrate into the coatings through the columnar crystal gaps and microcracks, causing severe corrosion. This article focused on the
urgent issue of CMAS corrosion in the high—temperature service process of TBCs for advanced aeroengines. A proper amount of Al,O,
was doped into the YSZ material by means of composition modification to form an Al,O,—YSZ composite coating (AYSZ coating). YSZ
coating and AYSZ/YSZ coating were fabricated on the surface of alumina ceramic plates by EB—PVD technique. The phase composition
and microstructure evolution of the coatings were studied. The comparisions of the two coatings were made on their thermal conductivity,
high—temperature thermal stability and resistance to molten CMAS. The results show that in the AYSZ/YSZ coating system, YSZ
possesses feather structure while AYSZ exhibits "micro columnar crystal" structure at the microscopic level. Compared to YSZ coating,
the porosity of AYSZ coating decreased by 12.6%, indicating that AYSZ is denser layer. The thermal conductivity of AYSZ coating at
1200C is only 0.94 W/(m-K), which is better than that of YSZ coating at the same temperature. Moreover, it maintains phase stability for
a long time at 1400°C and has excellent high—temperature stability. AYSZ coating exhibits certain resistance to melting CMAS corrosion,
which is because of its dense "micro columnar crystal" structure, as well as the reaction sacrificial layer containing high melting point
compounds such as CaAl,Si,05, MgAlO,, and CaAl,Si,O,, formed by the reaction between AYSZ coating and CMAS, hindering the
penetration of CMAS into the interior of the coatings. The novel developed AYSZ coating has achieved efficient insulation,
high—temperature stability, and resistance to molten CMAS corrosion, providing theoretical and technical guidance for the development of
long—life and corrosion—resistant TBCs for acroengines.

Keywords thermal barrier coatings (TBCs); aluminum oxides; microstructure; thermal conductivity; electron beam—physical vapor

deposition
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