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Improvement of Powder Feeding Characteristics of Fine(5 /m)
Al;0;s Powder by Modification of the Powder Feeding Systems
and Characterization of the Coating Layer depending on
Plasma Spraying Conditions
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Abstract

A scope of this study is to establish the optimum plasma spray conditions for fine (5¢m) Al,O,
powder. However, the flowability of the Al,O; powder is not so good because of irregular
particle shape and fine particle size. Therefore, powder feeding system was modified by 1)
change of powder feeding line material from polymer to copper 2) shorten the powder. feeding
tube length 3) heating the powder feeding system to 80°C 4) vibrating the powder feeding line
continuously, in order to feed the fine powder homogeneously. The homogeneous powder
feeding conditions were obtained with the modified powder feeding system by controlling the
powder carrier gas flow and the powder flow rate indicator.

The best plasma spraying conditions for the fine Al,O; powder were found out as 40kw gun
power, 80 g/min. powder feed rate and 50 mm working distance after characterizing the
microstructure, hardness and wear loss of the AlO; coating layer.
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Fig. 1 SEM micrograph of the fine(5 m) AlLO,
powder.
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Pig. 2 Schematic diagram of the powder feeding
system.

2.3. E2t=0} 84t

73

SRR b

9GS AFF

AU 40kW Fehzol SAEAE A1 e
o) 29 B4 2 GBE TAE gANSY
gun power, working distance, powder feed rate®
¥ 19 Zo) 23t AFP3H L0, gun traverse
rate®} rotation speedi= 2z} Z} 12 cm/sec®} 320 m/
minZ YA 3HA stHh

Table 1. Plasma spray conditions.

. Plasma Spray Parameters

Specimen i
Gun Working Powder
Number Distance Feed
Power (kW) (cm) Rate (g/min)

1 40 5 65

2 40 5 80

3 35 5 80

4 37.5 5 80

5 40 7 80

6 40 9 80

&) Traverse Rate ; 12 cm/sec
Surface Speed ; 320 m/min
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Fig. 3 Homogeneous powder feeding conditions for
the fine Al,O; powder.
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Fig. 4 SEM micrographs of the ALO; ceramic coating layers depending on plasma spray conditions.
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