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Abstract

The plasma spray process was used to deposit coatings of ZrO8wt% Y. Os powders on mild steel sub-
strate, and the characteristics of as—deposited and heat treated coatings have been investigated., Particulary,
the wariations of porosity, wear resistance, thermal barrier and thermal shock resistance in ZrO-8wt%Y,0,
coatings after heat treatment under vacuum circumstance have been investigated. The porosity of the coating
layer was increased with increassed spray distance. In the case of the arc current of 450A and at the spray
distanice of 50mm, 1t was obtlained the lowest ameount of porosity. After heat treatment, the amount of porosity
was found to be decreased, and the wear resisiance, microhardness and thermal shock resistance were im-
proved. However, the thermal barrier was decreased.
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Table 1. Plasma Spraying Parameters

Parameters Bond Coating | Ceramic Coating
Plasma gun type oMB ’ oMB
Nozzle type GH 732A GH 732A
| Current(A) 500 500
—
| Voltage(V) 75 70
Spray distance{mm) 50 50
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Fig. 1. The relationship between porosity and
current.
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Fig. 2. The relationship between porosity and
waork distance.
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Fig. 3. SEM surface morphoiogies of 2r0,~Y,0,
coatings for the various work distance.
1) 50mm Z) 75mm 3) 100mm

A1 BRATRLf-2)
o oAl
ch.
ZrO,—8wi% Y0, B & Eb=al pale 4
BRI GRS X — BB pie RS o9 6
o JeRliglch B4 idiMe BS A
ZrQ, fHe] [mpigrel WExElldh. of #aieE
740TANA AT #ig ibidRErt o8l8l W
vargom ol [ ZrOst ki Zro.2

st EAle] e kil
gl HA FESe doeg 47te

120

@ 1001

B

fay

=

5 ¢

]

§ 60 -

o

=

. 40

% P

&

E 204

S
0 T T " 1
4 8 12 15 20 24 28

POROSITY (%)

Fig. 4. The relationship between porosity and
thermal barrier.
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Fig. 6. X~ray diffraction patterns of ZrQ~Y,0,
caatings for the varigus heat treatment
temperatures.

a) as-coated b) 7407
d) 1140%¢C a) 13407C

c) 9407T
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Fig. 7. The relationship between porosity and
heat treatment tamperatures.
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Fig. 8. The relationship between heat treat-
ment temperatures and effects of ther-
mal barcier.
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g. 9. The reiationship between heat tireat-
ment temperatures and the mean
microhardness and weight loss.
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Fig. 10. The relationship between heat treat-

ment temperatures and number of cy-
cles to failure.
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