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Abstract: This research was performed on a microfilter made of a hybrid material (ceramic + metal) that was coated
with ceramics on the metal-filter surface by using the thermal spray method. The ceramic powders used were
AlO;+40TiO, powder with a particle size of 20 um and Al,O; (98%+)powder with a particle size of 45 um. The metal
filters were filter-grade 20 pm, 30 pm, and 50 um sintered metal powder filters (SIKA-R 20 IS, 30 IS, 50 IS; Sinter
Metals Filters) and filter-grade 75 pum sintered mesh filter with five layers. Ceramic-coated filters that were coated
using the thermal spray method had a great influence on powder material, particle size, and coating thickness. However,
these filters showed a fine performance when used as micro-filters.
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Table 1 Characteristics of powder

Chemical composition Size
(Wt%) ()

Property
Powder

Alumina-

0, 0 .
titanium dioxide | 0070 ALOs, 40% TiO, | 20

Alumina 98% Al,O3 45
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Table 2 Thermal spraying condition
Gas supply | —> —— [
Control T ]\ Spray gun type 9MB
Equipment Gas Primary 75
Powver — COITI:FESSEd pressure (pSI) Secondary 50
Ir
Arc current (A) 500
Power
Arc volt(V) 60
H
Water  [—> st — Powder Feeder Carry gas flow(SCFH) 13.5
Exchanger
Spray distance(mm) 70
Fig. 1 Plasma spray system Spray rate(g/min) 42
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(@ (b)
Fig. 3 Surface section SEM images of (a) 20pm metal
filter, (b) 30um metal filter

(a) (b)
Fig. 4 Surface section SEM images of ceramic coated (a)
20um metal filter, (b) 30um metal filter

(a) (b)
Fig. 5 Surface section SEM images of ceramic coated (a)
50um metal filter, (b) 75pum mesh filter
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(@) (b)
Fig. 6 Cross-section image of ceramic coated (a) 50um
metal filter (b) 75pum mesh filter
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Fig. 7 Thickness of ceramic coating layer
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Spectrum 1
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(a) EDX pattern of powder

Spectrum 2
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(b) EDX pattern of coating layer

Element Al (0} Ti Si

Atomic | Powder | 32.13 | 66.42 | 0.90 | 0.56

(%) Coating
layer

30.05 | 69.66 | 0.29 | 0

(c) Element analysis

Fig. 8 EDX result of coated filter’s surface
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Table 3 Characteristics of ceramic coated filter

B-P pressure | filter grade
[pa] (km]

0 pass 834 50
1 pass 1275 33
2 pass 1569 27
0 pass 1128 76
1 pass 1520 56
2 pass 2158 40

sample pass no.

50um powder
filter

75um mesh
filter
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