‘_‘i.‘ »
Hl:%tei RESEARCH

FI XA K IRBE, T, AP SETE, KT E DG HIE R ETGO /2 /E KAt 75 0 [T]. e #) 2% K, 2024, 67(22): 96-101.
ZHANG Zhenghao, HUANG Yi, ZHONG Shuncong, et al. Terahertz calculation method for TGO thickness in thermal barrier
coatings based on sparse decomposition[J]. Aeronautical Manufacturing Technology, 2024, 67(22): 96—101.

ETFHRENBHOAELRE TGO EEXMEZITEAE

EGE ", B B, ehRRER, ERAD BRAERME, ok A, XNt
(1.48M K 5,497 350108;
2.4 M R FARIEE KB RE 5 R EEER T, 4N 350108;
3. AR R E SR ) By A P a] , & M 363005 )

[#8E ] #E% & ( Thermal barrier coatings, TBCs) W # & K &4 ( Thermally grown oxide, TGO ) #5 £ KA % 31
ERBENRKEE AT M BN, RFEAEEHNERLNEZRE ., £ILH T3 Kbk ok 69 32 80K 3R 3%
vk 5 o R Gk 5 5 P S B K AR 38 B BRI R AR A VLU A ] 4 TGO B, B it i & T4 54 fE 69 TGO
BERME L7 %, RFERMHEZIRFFRERETHE METTERTENANRTETFRRERTHHES
fEE M e ah Bt SAS 5 6 RATRT G KR R TGO BB, 4 RAW,Z7 ka8 5 TBCs + A R A K
TGO B JE, 455 i% £ F 0.28 um, 7T i#% % 5 IR TA2 89 A & K

KR AR E(TBCs ) 5 Kk 22 af B A KA (TGO ) 5 ©ATH ) ; H5i o

Terahertz Calculation Method for TGO Thickness in Thermal Barrier

Coatings Based on Sparse Decomposition
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[ABSTRACT] Thermal mismatch and thermal oxidation stress caused by generation of thermally grown oxide (TGO) in
thermal barrier coatings (TBCs) are the main reasons for spalling failure of ceramic coating. Most terahertz time-domain
spectroscopy methods have trouble correctly measuring early TGO thickness due to the significant absorption of porous
ceramic material to terahertz radiation, external noise, and system oscillation. Therefore, a sparse decomposition-based
TGO thickness calculation method through terahertz technique is proposed. A complete atom library is structured based on
the characteristics of the terahertz pulse and noise signal. The best atom is searched in the atomic library, and the signal is
decomposed and reconstructed. On this basis, the increment of time-of-flight of signal is computed to determine the TGO
thickness. The results verified the proposed method can accurately calculate the thickness of naturally grown TGO in TBCs,
with an absolute error of 0.28 um, meeting the requirement of practical engineering application.
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Fig.4 Comparison of terahertz reference signal and experimental signal of the sample
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