FmFEAR HES1E el
- 170 - SURFACE TECHNOLOGY 2022 4 6 A

WIEREETCHLAPU BB A, X¥
BRASHIPH &

EIEHE ¥, XUFERE ', EEE ", FE°, BFANS

C1IRBBITMRSE, Y68 110870; 2.0EEAHMEAT, I 110169;
SHERMAZ KEMRBMESSEMSHBERSNZE, X2 300300)

WE. “hH3 K E (Auxiliary Power Unit, APU ) 5% %3] 2R KA RAL L &R TV eg3p4F, mkEk
B4 APU W R RE45 IR K bl . AT AR | R AHI eI F G, BAMRE T KA B Eh )
FEGEM A TERIE, ARMIEREQMFRLEMIKEZ, L RIAH T RHL APU & W34 ek &
R ERRA R A S, T2 KAE ST (Air Plasma Spraying, APS) #= ¥ F R4 2 & 4850 AR
( Electron-Beam Physical Vapor Deposition, EB-PVD ) % 2 #r#ifeix Bb4T T bk, kel b, &.85%
THREEREERA KA APU PR XL X, GIEHRAMNEKIL, BERKL. CMAS Bk, B+ £
%, R ARRERER A KEAAY (Thermally Grown Oxide, TGO ) A% | mE B, X 5HE» . B
B, SR BEFAT A, A BRI XA KRBT T FERR; oA AL ML, B
NFHEFATHE . ARABREE S @iFmEE T KL APU REBEABWERSTTFEE Tk, REEEREN
3] Wy 5 BRI B JUXTAR I APU 4R e 2 0 7T SE b 2030 7 R T AR B 09 e 37 s U TR S H36 .

KR Wb AEE; HOR3M; AR, KR, g

FESES: TG148; V257 XEktRiZEE: A  XEHS: 1001-3660(2022)06-0170-10

DOl : 10.16490/j.cnki.issn.1001-3660.2022.06.014

Application, Failure Modes and M aintenance M ethods of
Thermal Barrier Coatingsin Aircraft APU

WANG Lu-lu*?, LIU Yan-kuan®, WANG Zhi-ping*3, XU Jing®, FEI Yu-jié®

(1. Shenyang University of Technology, Shenyang 110870, China; 2. China Southern Airlines, Shenyang 110169, China; 3. Tianjin
Key Laboratory of Civil Aircraft Airworthiness and Maintenance, Civil Aviation University of China, Tianjin 300300, China)

ABSTRACT: The aircraft auxiliary power unit (APU) is an indispensable component on the main types of modern civil aircraft,

while the application of thermal barrier coatings (TBCs) in APU can reduce engine fuel consumption, improve engine efficiency,
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and extend the service life of hot section components. This article firstly makes an overview of the structure and working
principle of the aircraft APU, as well as the material and structure system of the TBCs. Secondly, the article summarizes the
preparation technology and application characteristics of TBCs on hot section components of aircraft APU, mainly focusing on
two types of TBCs: Air Plasma Spraying (APS) and Electron-Beam Physical Vapor Deposition (EB-PVD). On this basis, the
article concludes the typical failure modes of TBCs applied in civil aircraft APU: including high-temperature oxidation failure,
ablation failure, CMAS corrosion, particle impact, etc. At the same time, the failure mechanism of the above failure modes are
discussed combining with TGO growth, strain energy release, creep and fatigue, particle deposition, foreign object damage and
other behaviors. In addition, the failure analyzing means and methods of aircraft APU TBCs are elaborated in detail from the
aspects of microstructure observation, fracture mechanics calculation, and finite element modeling. Finally, maintenance

suggestions and precautions based on TBCs are given to improve the service life and system reliability of APU according to the
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actual situation of air companies.
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