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Fig.1 SEM Back scattered electron images of TBCs after different oxidation time: (a) 100 h, (b) 500 h, (c) 1000 h, and (d) 1500 h
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Fig.2 Oxidation kinetics plots of TGO layer
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Fig.3 Bode plots of TBCs
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Fig.5 Equivalent circuit model
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Fig.6 Capacitance of TGO layer as the function of the reciprocal
of TGO thickness

B %A% YSZ JZ, Ry-CPE; BRI E TGO 2.
2.5 FWHRRNERIH

O S AR B BB, nT NSRRI Nyquist
BIp SR I A 465 2. B 6 AR TGO EHAES
JBRE () MEEMRR. HEATE, TGO MHAEL

JEE 2 f) {51 2 0F B 2R
3 & it

1) TGO 2 EE R/ AEAE, o E BBl AL )
FEK TG 0

2) B ER B G PR E TGO = HA(HM
JE FE BB IE L 08 &, 7 LU I & TGO 2 1 H%
PE R >R 21 T 5 BE R A R i H

S 30K
[1] Nitin P Padture, Gell M, Jordan E H et al. Science[J], 2002,
296: 280

References

[2] David R Clarke, Matthias Oechsner, Nitin P Padture, MRS
Bulletin[J], 2012, 37: 891

[3] Wang Xin, Mei Junfa, Xiao Ping. Journal of the European
Ceramic Society[J], 2001, 21(7): 855

[4] Song Shenhua, Xiao Ping. Materials Science and Engineering
[J], 2003, 97(1): 46

[5] Song Shenhua, Xiao Ping, Weng Lvgian. Journal of the Euro-
pean Ceramic Society[J], 2005, 25(7): 116

[6] Ali Md Shawkat, Song Shenhua, Xiao Ping. Journal of the
European Ceramic Society[J], 2002, 22(1): 101

[7] MacDonald J R ed. Impedance Spectroscopy[M]. Chichester,
UK: John Wiley & Sons, 1987

[8] Amaral S T, Muller I L. Corrosion[J], 1999, 55(1): 17

Development of Measuring Method for the Thickness of TBC Oxide Scale
by AC Impedance Spectroscopy

Xing Yan, Wang Ziyuan, Guo Sicong, Pan Wei
(State Key Laboratory of New Ceramic and Fine Processing, Tsinghua University, Beijing 100084, China)

Abstract: The TBCs samples with 0.1 mm YSZ top coat after oxidation at 1000 <C were analysed by impedance spectroscopy. The SEM
and EDS result shows that a continuous alumina layer formed after 100 h oxidation and the thickness increases with increasing oxidation
time. Meanwhile, the chemical composition changes from alumina to mixed oxides. The oxidation kinetics demonstrates that the oxidation
procedure is controlled by diffusion. By equivalent circuit model analysis, we obtain the direct proportional relationship between TGO
thickness and capacitance, so the TGO thickness can be measured.
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