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ABSTRACT The plasma spray technics has known as one of the surface modification
methods to improve the mechenical properties or the functional charactristics of
materials. This paper has been aimed to investigate the effects of plasma sprayed
conditions, such as spray distance and arc power level, on sliding wear properties of
plasma sprayed Al:0:-40%TiO; coating layer.
The sliding wear test using pin-on-disc type wear machine, has been conducted in
several sliding speed for coating layer sparyed under different conditions.
The result of this paper is that the wear resistance of plasma sprayed Al:03-40%TiO:
coating layer is fluctuated with the spray distance and the arc power level. The wear
resiatance could be improved with decreasing the spray distance and with increasing the
arc power level.
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Table 1. Conditions of plasma spray

Spray Arc Power

Voltage| Current

Index Distance Level ) )

(mm) (kW) A
Al 30 60
A A2 0 35 70
B1 30 60

8 I'ez 8 35 70 | 500
C1 0 60
¢ c3 % 40 80
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Table 2. Conditions of X-ray Diffraction

Tube of X-ray CrK a
Diffraction Plane aFe(211)
Current and Voltage | 30 mA , 30 kV
Irradiation area 2x2 mm®
Time Constant 4 sec
Scan Speed 2° 28 /min
Filter Vv
s of 2.8°% 5.3° 12.3° 19.3°,
Angle of ¢ 27.3°, 35.3°, 42.3°




Fig.1 SEM Image of as-sprayed(C1)
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Table 3. Properties of plasma sprayed layer
according to spray conditions

Hardness
(Hv)
667.9
703.9
634.6
713.5
652.2
694.1

Porosity
(%)
1.9547
1.4976
1.1580
1.3214
1.2660
1.3264

Roughness {un)
Rl nl
4.771 {29.880
4.571 {28.693
4.008 |26.809
4.969 130.144
4.248 |29.287
4.027 126.842

Testpiece
Hmll

42.337
37.250
34.924
39.995
34.221
34.055

A-1
A-2
B-1
B-2
C-1
Cc-3
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Fig.3 Wear Charecteriasics for sliding
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Fig.5 SEM image of worn surface
(A2, 3m/sec)
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Fig.6 Result of EDS analysis of upper layer
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Table 3. Result of residual stress
measurement by X-ray diffraction

Spray |Spray .
i at Matrixjat Interface 4RS
Distance|Power (MPa ) (MPa) (MPa)
(mm) | (kW)
30 122.99 -65.07 188.06
70 35 | -134.26 | -105.58 -28.68
40 -76.15 0.78 ~-76.93
30 -5.00 | -160.33 155.33
80 35 46.65 ~41.75 88.40
40 ~-45.67 | -112.70 67.03
30 101.53 -47.04 148.57
90 35 -47.92 -93.89 45.97
40 -88.00 | -130.51 42.51
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