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Table 1 Bonding strength of the coatings with different thicknesses
for two kinds of powders (MPa)

Thickness,

Al,O03-Zr0,/Y,03 Zr0,/Y,03
d/mm
0.2 16.67 15.23
0.4 15.48 14.91
0.6 14.23 13.58

0.8 10.25 9.86
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Fig.1 SEM morphology of the surface of Al,03-ZrO,/Y,03
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Fig.2 SEM micrograph of fracture surface of Al,03-ZrO,/Y,03
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Fig.3 Temperature curves of samples with different coating

thicknesses at 1200 'C

400
300 |
o
=
<
200
100 /
900 1000 1100 1200

T/°C

Kl 4 AN[FI0 Gl B TR AN R] S B i 2 R 8 B ROR L
Fig.4 Thermal insulation property of coatings with different

thicknesses at different temperatures
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Preparation and Properties of Thermal Barrier Coating with Nanometer Alumina
Coated Zirconia

Yi Zhongzhou?, Shan Ke', Zhai Fengrui®, Xie Zhipeng?, Li Nan', Mao Yingbo®
(1. Honghe University, Mengzi 661199, China)
(2. State Key Laboratory of New Ceramics and Fine Processing, Tsinghua University, Beijing 100084, China)

Abstract: The thermal barrier coating samples of different thicknesses with alumina coated zirconia and zirconia as coating materials were
prepared on the surface of heat resistant alloy steel substrate after activation treatment with NiCoCrAlY as adhesive transition layer by
plasma spraying method and spray gun quick spraying process. The bonding strength and thermal insulation property of the two kinds of
ceramic coating with the same thickness were compared by the test results of bonding strength, high temperature heat insulation and
microstructure, and the relationship between the coating thickness and heat insulation effect were investigated. The results indicate that the
structure and property of thermal barrier coating using nano-Al,O; coated ZrO,-Y,0; powder are superior to that using single zirconia
powder. The thermal insulation property of the thermal barrier coating increases with the increasing of coating thickness, and the
advantage is more obvious with temperature increasing.

Key words: nano-Al,O; coated ZrO,/Y,03; plasma spraying; thermal barrier coating; bonding strength; thermal insulation property
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