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Research on the Process of Plasma Sprayed Al,O; Ceramic Coatings

FENG La-jun CAO Kai-bo LEIA-li
(School of Material Science and Engineering  Xi’an University of Technology, Xi’an,Shaanxi 710048)

Abstract The optimum parameter of current and voltage of plasma spraying was obtained according to the velocity and
temperature of particles in-flight in plasma jct determined by SprayWatch-2i velometer. Al,O3 ceramic coatings were prepared
by varying the feeding way and speed rate of powders. Studying the coating properties, such as porosities, microhardness, wear
resistance, bonding strength, it showed that the power of plasma spraying, feeding way and feeding rate are the key processing
parameters. The optimum processing parameters of preparing Al,O3 ceramic coatings with particle size 10~40 um of Al,O,
powder are: current 600 A, voltage 60 V, powder feeding inside gun and feeding speed 10.25 g/min.
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Fig.1 Flow process diagram of preparation 2
Table 2 Processing parameters of coating preparation with
90 different feeding way
mm 80°~90° 20 cm/s, / / /
0.10mm® NiAl A v (g/min)
0.15 mm Al,O; 0.4 mm Ar % 600 60 10.25
0.85 MPa 1600 (L/h) H,  0.13MPa 2# 600 60 10.25
300 (L/h) 0.05 MPa 3# 500 70 10.25
4# 500 70 10.25
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Table 3 Porosity of coating
0,
ALO; m/g m,/g me/g nl%
1# 0.7675 0.7765 0.3483 2.10
2 2# 0.5448 0.5536 0.3325 3.98
21 3# 0.2758 0.2608 0.1793 4.19
SprayWatch—2i a4 0.2571 0.2799 0.1821 4,54
1 222
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Table 4 Microhardness of coating
Table 1  Testing result of Spraywatch—2i velometer /
/ / } HV HyY
AV mm [(m/s) / 1# 681 642 707 592 748 638 667.8

448~494  2569~2785
364~406 2234~2258
389~468 2489~2769

AlL,O; 600 60 100
Al,O; 700 50 100
Al,O; 500 70 100

3# 560 661 606 602 602 642 612.2
2# 673 645 606 653 585 627 636.7
4# 530 542 576 566 589 589 582
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Fig.2 Column diagram of Al,O3 coatings wear prepared by

different processing parameters
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Table 5 Bonding strength of coating
1# 2# 3# 4#
IMPa 11 9.5 8.2 6.7
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Table 6 Testing results in the condition of 600A 60V
feeding inside gun and different feeding speed

54 64t 74 g
/ 615 831 1025 1252
(9/min)
ni% 679 467 212 9.3
JHV 576 625 667 470

/IMPa 739 848 10.95 6.14

Fig.3 Metallographic structure of coating by different
feeding way and electricity parameters
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