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Table 1 Parameters for APS Al O; coatings
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Table 2 Particle distributions for three alumina thermal spraying powders
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Fig. 1 Cross-sectional SEM images for three alumina coatings
(a)M coating; (b) magnified image for (a)s (c) L coating;

(d) magnified image for (¢); (e) S coating; (f) magnified image for (e)
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Table 3 Micro-hardness and adhesive strength for three alumina coating

Wz BHER Hv ZERE/MPa
M iz 710,732,715,742,726,719 (¥ 724) 19.0,21,5.21,0 (¥ 20.5)
L#&R2 910.842,862,871,865.872 (1 870) 23.6.24.0,24.2 (F¥24.0)

SHE 865.843,810,900.832.855 (¥#J 851) 20.2.26.2.21.0 (F#]22.5)
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Fig. 2 In-flight temperature and velocity for three alumina powders in plasma plume

(a)M powder; (b)L powder; (¢)S powder
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Properties of APS alumina coating with different alumina
particle distributions as feedstock

ZHU Hui-chao''?, DENG Chun-ming?, ZHOQU Ke-song?, L1U Min® )
(1. Science and Engineering of Materials in Central South University , Changsha 410083,China;
2. Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510650, China)

Abstract; Three alumina coatings were prepared via air plasma spray (APS) with alumina particle size dis-
tributions of 22.5~45 pm (L powder),5~40 um (M powder) and 5~22. 5 um(S powder) as feedstock,
Microstructure and fundamental performance for three coatings were characterized, and the particle tem-
perature and velocity in plasma plume were tested by SprayWatch 3i instrument in this paper. It was found
that S and L coatings exhibited similar low porosity and few big pores. S and L particle owned higher tem-
perature and kinetic energy in plasma flame compared with M particle, therefore higher micro-hardness and
adhesive strength coatings were attained than those of M coating. S powder had the highest deposition effi-
ciency,but low production rate due to its low powder feeding. L powder was the best choice by taking into
consideration of production rate and comprehensive coating properties.

Key words: alumina powder; APS; coating property



