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Table 1 Chemical composition of substrate (v/%)
Ni Ctr Co W Al Ta Mo Re Hf C
Bal. 70 75 50 62 65 15 30 0.15 0.05
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Fig.1 Surface morphologies of as-deposited coatings: (a) two layer

TBCs and (b) three layer TBCs
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Fig.2 SEM images (a, c) of cross-section and EDS line scanning (b, d) of as-deposited TBCs: (a, b) two layer TBCs and (c, d) three layer TBCs
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Fig.3 Surface morphologies of TBCs after different thermal shock cycles
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Fig.4 Surface morphology (a) of two layer TBCs after failing and EDS spectra of area A (b) and area B (c)
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Fig.5 Surface morphology (a) of three layer TBCs after failing and EDS spectra of area A (b) and area B (c)
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Fig.6 XRD patterns of two layer TBCs (a) and three layer TBCs (b) before and after thermal shock
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Fig.7 SEM images of cross-section of two layer TBCs (a, c, e) and three layer TBCs (b, d, f) after 100 (a, b), 121 (c, d) and

175 (e, f) thermal shock cycles
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Thermal Shock Resistance of Multilayer Thermal Barrier Coatings (TBCs)

Li Jiangtao', Li Zhengxian®, Liu Lintao’, Hu Zhen’
(1. Northeastern University, Shenyang 110819, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
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Abstract: Two layer and three layer TBCs were deposited by electron beam physical vapor deposition (EB-PVD) on the Ni-based superalloy (N5).

Thermal shock test of the coatings was carried out by heating the coating from room temperature to 1100 °C for 5 min, followed by water

quenching. The microstructural characterization was analyzed by SEM, EDS and XRD. Results show that the mixture layer, composited by

NiCrAlY and YSZ, can retard the growth of TGO layer and reduce the inter-stress between bond coating and top coating; thus the thermal

matching performance of the three layers TBCs is better than that of the two layer TBCs.
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