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Plasma Spray Coating of Zirconia Ceramic

H.K. Lee,* D.H. Kim*, S.H. Hwang,* K.N. Chun,** D.S. Suhr**
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Coating( 3t = 8)),  Thermal Barrier Coating(%td 2 8)),  Composite
Coating (¥-3-3.8!), Static Thermal Test(3-&4]14), Thermal Cyclic Test

(dAte]&414), Thermal Shock Test (%237 4] )

Abstract

The purpose of this work is to coat Zr0,-8Y,0, ceramic on the Al cast alloy(AC-8A) by using the
plasma spray method. Two types of coatings which were composed of two and three layer coating
were examined. Each coating powder was analyzed for shape and size distribution and X-ray
diffraction pattern. For the coated layers, microstructural analysis and performance estimation

which was composed of static thermal test, thermal cyclic test and thermal shock test were
conducted.
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Table 1 Plasma spraying parameters for coating layers

Coatin, . Compr:site Ceramic
Factor i Bond Coating CoaI;ing Coating
SPRAY GUN MBN MBN MBN
nozzle MBN 432 MBN 432 MBN 432
powder port #2 #2 #2
gas distribution ring MBN 65 MBN 65 MBN 65
GAS Ar-H, Ar-H, Ar-H,
pressure-primary psi 100 100 100
secondary psi 50 50 50
flow -primary 80 80 80
secondary 15 15 15
POWER
Amp. 500 500 500
Arc Volt 75 75 75
POWDER FEED
feed rate indicator 70 75 75
vibracor air pressure psi 5 5 25
carriar gas flow 37 37 37
SPRAYING
distance, mm 140 120 80
spray rate, kg/hr 3.36 2.28 2.7
OTHERS
gun traverse rate, m/min 1.11 1.11-15 0.86-0.90
r.p.m 146 146 66.146
air cooling 0 0 0
Table 2 List of evaluated spraying parameters for coating materials
POWDER POWER AMP VOLT DISTANCE REMARK
(KW) (mm)
461INS 27.5 500 55 120 NO COATING
30.0 500 60 120 *
35,0 500 70 120 *
37.0 500 74 110 OVER HEATING
37.5 500 75 120 *
37.0 500 74 140 GOOD
37.5 500 75 140 GOOD
MK-91 35.0 500 70 100 LOW DEPOSITION
35.5 500 70 120 POOR
37.0 500 74 120 GOOD
37.5 500 75 120 GOOD
204NS 35.0 500 70 100 NO COATING
37.0 500 74 100 LOW DEPOSITION
37.5 500 75 100 *
37.5 500 75 110 *
37.0 500 74 80 GOOD
37.5 500 75 80 GOOD
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Fig.17 X-ray diffraction pattern of as-sprayed ceramic coating

(a) 450°C, 100hr(2 layer coating)

Fig.18 Optical micrograph of thermally exposed
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Fig.20 Cycles to failure in thermal shock test
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