‘_‘i‘ » »
RESEARCH Eltﬁbrex

/.

M= Z BN ERE SRR R

B N LERHR L ERXLE ORLE OXRLVSEKRLE BLE ONLE RS

(1. LA K FHMMEF 5 4, L 200240;
2. P EAF KA S BILFHI, K& 130022;
3. P EAVE A AT Z AR A E], i 200240 )

[HE] RBAOMTEADINAELRETEZXE ST L ALEHFBRATERGH A, FLCEHBRT —KELT
YSZ 9 ER BEREAR AR 2 AR ESRFEEENAR ., A —F @, AT T L IE R TR, E2h
WAt R R E A P B (RS ), T VAR b TS ALE A ARG R B0 B AR kAT AR R 9B R . TR T YSZ
MIERBEESGRTHE TR RETARSLSEELLEMAENEART %, TAKT YSZ ek Brt iR Bt 7 #4785
B, RIGIE, BRE P IRAN—E AT AN TR R BN SR B LRI S 4 AR, TAHB R RS
rt i R ER EZ LR R B R TAEE T, Wb, AR F A AR &R T ey R B Ao it
7T PR LM, ST 2 RAEA A B SR / R B ) et i AR B A G P AR B R @
A RB RN SRR &S B S BB SRR ENEME R T 65628

K AR ML FIE A KRR SRR EN T AT A

Study of Electrical Properties of TBC Coated on Aero-Engine Turbine Blade

DUAN Li', JI Zhonglin', WENG Haotian', CHEN Xi', YANG Zhi', ZOU Binglin®,
WANG Ying’, LI Jie’, WANG Qiang’
(1. Institute of Micro/Nano Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Changchun Institute of Applied Chemistry (CIAC), Chinese Academy of Sciences, Changchun 130022, China;
3. AECC Commercial Aircraft Engine Co., Ltd., Shanghai 200240, China)

[ABSTRACT] Traditional aero-engine thermal barrier coatings (TBC) mainly focus on thermal insulation properties
and reliability, and YSZ-based TBC is already well-developed technology. Yet its electrical properties under elevated
temperatures is missing. On the other hand, due to the need to build sensors on turbine blade, study on electrical insulation
of TBC is necessity. In this paper, the electrical properties of YSZ thermal barrier coatings at high temperature were studied,
and a new YSZ spraying formula is proposed that its high temperature electrical insulation performance. Experiments
show that adding a certain amount of alumina into the coating can improve the electrical insulation performance at high
temperature by four orders of magnitude, and can meet the practical needs to embed MEMS sensors on the surface of
turbine blades. In addition, the electrical properties of the metal/TBC/metal sandwich structure at high temperature have
been analyzed by computer simulation. Sensor performance is a composite function of the electric conduction properties
under high temperatures as well as size and dimensions of each layer.
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Fig.1 Evolution of aero-engine turbine blade materials
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