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Ceramic Coating by Electron Beam PVD for Nanos-
Tructure Control

Abstract

Electron beam physical vapor deposition (EB-PVD)
process has currently been applied to thermal barrier coat-
ings (TBCs) for aircraft engines. Due to unique columnar
structure, EB-PVD TBCs have advantages in resistances
to thermal shock and thermal cycle for their applica-
tions, compared to films prepared by plasma spray. By
the EB-PVD equipment, we successfully obtained yttria-
stabilized zirconia (YSZ) layer which has columnar and
feather like structure including a large amount of nano
size pores and gaps. The EB-PVD technique has been
developed for coating functional perovskite type oxides
such as (La, SYMnO3. Electrode properties have been
improved by interface and structural control.
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Fig. 1. The Role of Ceramic Coating for Development of
Ceramic Materials.
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Fig. 2. Schematic drawing of the high power EB-PVD equip-
ment.
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Fig. 3. An explanation of thermal barrier coating.
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Fig. 4. Comparison of TBCs produced by different methods.
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Fig. 5. Columnar structures affected by rotation speed and
mode of substrate. (a) 1rpm, normal rotation, (b) 1rpm,
forward and reversed rotation, and (c) 20rpm, normal
rotation.
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Fig. 6. Images of YSZ columnar crystal (a) SEM image at
low magnification, (b) SEM image at high magnifica-
tion, and (c) TEM image.
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Fig. 8. SEM images of ZrO,-Y,Os- LayOs layer by EB-PVD.
(a) fracture surface, (b) polished surface.
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Fig. 9. Effect of La,O; addition on thermal conductivity of EB-
PVD 4YSZ coating at room temperature.
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Fig. 10. Advantages in ceramics layer by EB-PVD for high
temperature operating electrode comparing with con-
ventional method.
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Fig. 11. Microstructures of EB-PVD layers for electrode. (a)
Lao_gsro_gMnOg, (b) 8YSZ+L30.BSTO,2Mn03.
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