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Fig.2 Microstructure of TBCs
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Table 1 Thickness of TBCs by SEM

Ceramic topcoat  &/um Bond coat olum
C1 136.6 D1 88.1
(67 108.5 D2 88.6
C3 115.7 D3 99.3
C4 115.7 D4 90.1
C5 108.0 D5 86.7
Average 116.9 Average 90.6
K 10 mm 5
7 Ceramic topcoat
y : 0.3 mm

K3 iRz g R I

Fig.3 Structure diagram of TBCs specimen
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Fig.4 Reconstructed images of TBCs in different locations: (a) slice 1, (b) slice 350, and (c) slice 700
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Fig.5 Interface extraction between bond coat and substrate:
(a) 3D visualization of pores in interface of bond coat

and substrate and (b) extracted interface
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Fig.6  Three-dimensional segmentation of TBCs: (a) 3D
segmentation and visualization of TBCs, (b) 3D
visualization of ceramic topcoat, and (c) 3D

visualization of bond coat
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Fig.7 Statistical analysis of TBCs thickness: (a) 2D thickness distribution of ceramic topcoat, (b) 2D thickness distribution of bond coat,

and (c) 1D thickness distribution of TBCs
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Fig.8 Analysis of pores in TBCs: (a) 3D visualization of pores in ceramic topcoat, (b) 3D visualization of pores in bond coat,

and (c) statistical analysis of pore diameter
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TBCs 501442 2181225 88257346.3 2.47
Interface of bond 249572 1085614.5 . .
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Three-dimensional Imaging of Thermal Barrier Coatings by X-ray Microscopy

Ao Bo, He Shenyuan, Deng Cuizhen
(Nanchang Hangkong University, Nanchang 330063, China)

Abstract: With double-layer structure thermal barrier coatings (TBCs) as the research object, three dimensional (3D) structure
characteristics of TBCs such as morphology, composition, thickness, pores and porosity were investigated by a 3D X-ray microscopy and
an image processing technique. High resolution CT (computed tomography) images of layered structure TBCs were reconstructed by a 3D
imaging method. 3D morphologies of the ceramic topcoat, the bond coat and the substrate were obtained by 3D segmentation and
extraction. The important characterization parameters of TBCs were analyzed quantitatively, including thickness, pore size, pore number
and porosity. The results show that the thickness of TBCs by 3D X-ray microscopy is basically consistent with the results of SEM, and the
porosity is affected by the accuracy of the reconstruction.
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