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Table 1 Chemical composition of the substrate superalloy ( atomic fraction ) %

5 Ni Al Cr Co

w Re Ta Nb Ru
= 0.4 1.1 = =

%2 GYDbZiEE EB-PVD SHEHKBTEHER

Table 2 EB-PVD parameter and mean column grain diameter of GYbZ coating

i | Bal | 15.1 2.1 —

Frig | BRI VA
1 0.8 900
2 12 900
3 1.3 900
4 1.3 500
5 1.3 700
6 1.3 1000
7 1.3 900
8 1.3 900
9 1.3 900

DURIRE T/°C | s BE v/ (r - min') | ARG 5 D/um

20 16.3
20 14.7
20 12.7
20 6.0
20 72
20 16.3
5 8.4
10 9.6
30 15.6
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Fig.2 Cross-sectional images of GYbZ
coatings prepared by different
currents of EB-PVD
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Fig.4 Cross-sectional morphologies of
GYDbZ coatings prepared under different
deposition temperatures
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Fig.6 Surface microstructure of GYbZ
coatings prepared at different rotation speeds
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(d) 30 r/min
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Fig.7 Cross-sectional morphologies of GYbZ
coatings prepared at different rotation speeds
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Fig.8 Schematic representation of the effect of the rotation speed on columnar microstructure
evolution of EB-PVD GYbZ coatings
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Effect of Deposition Parameters on Microstructure of GYbZ Thermal Barrier
Coatings Prepared by Electron Beam Physical Vapor Deposition

WANG Bo'”, LI Shan’, ZHANG Kai', WANG Fude’
(1. AECC Shenyang Liming Aero-Engine Co., Ltd., Shenyang 110043, China;
2. Beihang University, Beijing 100191, China;
3. Suzhou National Laboratory, Suzhou 215006, China;
4. Chinese People’s Liberation Army Unit 93156, Shenyang 110042, China)

[ABSTRACT] (Gdy,Yb,,),Zr,0, (GYbZ) exhibits superior high-temperature phase stability and low thermal
conductivity, qualifying it as an ideal material for ultra-high-temperature thermal barrier coatings for aeroengine turbine
blades operating above 1300 °C . Electron-beam physical vapor deposition (EB-PVD) is the mainstream fabrication method
for such thermal barrier coatings. The investigation examines the impact of target-evaporation current, deposition
temperature, and sample rotation speed on GYbZ coating morphology. At 0.8 A evaporation current, GYbZ coatings form
coarsened columnar grains with dense secondary dendrites. At 1.2 A, grain size decreases and dendrites shorten. Low
deposition temperature or slow rotation speed induces fine, dense, and uneven columnar grains, while higher temperature or
faster rotation speed increase grain size and reduces size variation.

Keywords: Electron beam physical vapor deposition (EB-PVD); (Gd,,Yb,,),Zr,0,; Thermal barrier coatings;

Deposition parameters; Microstructure

(g 1)
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