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Electrophoretic deposition of submicron hollow sphere particles of
Gd-Sc-YSZ at room temperature on the surface of superalloy
preparation of thermal barrier coating

ZHANG Zhitao,ZHANG Shuai, HOU Yuting, YAN Shiyu, SHEN Shaobo
School o fMetallurgical and Ecological Engineering , Beijing University of Science and Technology ,Beijing 100083,China

Abstract: The self-made ceramic powder composed of Gd-Sc-YSZ compound of hollow spherical particles
with particle size of about 0. 3ym and one commercial YSZ ceramic powder of solid spherical particles with
particle size of about 50pm were used as raw materials in this work. Each of the two ceramic powders was
electrophoresed and deposited at one horizontal end of one GH4169 superalloy cylinder at room
temperature in an acetylacetone solution. The GH4169 superalloy cylinder had a diameter of 30mm and a
thickness of 10mm. It was found that the optimum conditions for the electrophoretic deposition were as
follows. The electrophoresis voltage was 180-210V, the electrode spacing was 20mm, and the
electrophoretic time was 5 min. The coating mass was about 0. 1844 g and the average thickness of the
coating was about 0. 211 mm under the electrophoretic deposition. Then, a fixed amount of 0. 5000 g of
slurry of Si-Al-O ceramic binder was applied to above each coating surface. The coating thus obtained was
dried and sintered at low temperature to obtain a thermal barrier coating. A device for measuring the
insulation temperature of the thermal barrier coating was self-made. It was measured with the device that
the insulation temperatures of the two coatings of YSZ and Gd-Sc-YSZ were 102°C and 122°C , respectively,
at an external source temperature of 1040°C. It was also found that the insulation temperatures for both
thermal barrier coatings increased with increasing external source temperature.

Key words: submicron hollow sphere particles of Gd-Sc-YSZ; thermal barrier coating; superalloy of
GH4169; electrophoretic deposition at room temperature; measurement of insulation temperature of thermal

barrier coating



