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Abstract

The purpose of this study is to evaluate the properties of the functional gradient thermal barrier
coatings by plasma spray process. The evaluations of mechanical and thermal properties such as fa-
tigue, oxidation and wear-resistance at high temperatures have been conducted. Furthermore, resi-
dual stress and bond strength have been evaluated. The range of thickness of coated layers was 550
~600/m. The range of hardness of layers was 800~900 Hv and the porosity range of coatings was
about 7 to 149%. The top coating layer of ZrO, in thermal barrier was composed of tetragonal struc-
ture after spraying. The coated layers of ZrO, on the Inconel substrate is the best resistance for ther-
mal fatigue. Those coatings had the least compressive stress in comparison with other coatings. In
high temperature oxidation test, the coatings on Inconel substrate was better than the coatings on
SUS substrate. The bond strength of the concave type was greater than that of linear types and con-

vex types coatings.
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Fig. 1. Theratio of YSZ/NCrAlY of the graded ther-
mal barrier coating

Table 1. The powder used in plasma spraying

*:Powder type, # :Manufacturing method

Designa-| Nominal
Powder Type tion | Particle Size
Zr0, 8Y,0s (Wt%) Metco
vsz Sphroidal*, HOSP* op4Ng | 106~ 1lsm
. Ni 25Cr 6Al 0.4Y (wt%) AMDRY
NiCralY Aphroidal*, Gas atomized* 963 90~45m
Fe 17Cr 12Ni (wt%)

SUS 316 Aphroidal*, Gas atomized* Metco 41 80~40/m
Inconel Ni 21Cr 10Mo (wt%) TAFA 8345 m
825 Aphroidal*, Gas atomized® | 1265F =
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Fig. 2. The schematic of high temperature fatigue
tester (1.specimen, 2.aumina plate, 3.sup-
porting bar, 4linear motor, 5.sensor for con-
verting direction, 6.bearing, 7.tube Furnace,
8.controller)
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Fig. 3. The diagram of adhesive test
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Fig. 4. The XRD analysis of YSZ-powder and TBC
(zt ‘Metastable Tetragonal, zm:Monoclinic)
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Fig. 5. The cross section OM image of APS TBCs (X 100) (a)
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Fig. 6. The cross-section OM image of APS TBCs after high temperature fatigue test. 1150C,

AT= 500, 500 cycles (X 100)  (a) LN

(b

) CvI (c) OO
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Fig. 8. The cross-section OM image of APS TBCs after high temperature oxidation test. 11507,

100 hrs (X 100) (a) LN (b) CVI (c) CCI



2001

3

3] #3498 Al

2|
—_—
"o
o

oy
K

T

st
ol dolvtz FYolth NiCrA-

~

7104 Ale] ALO,Z A

&
Ty

H}
=

9

20
1Yol Ale] Ag7)+
Inconel =AY

=

ﬂuﬂo

A
T

o)
AA

sz,

o
fin e

ALOsZ 43t 7]

LI
LI

TolF o Z M

=
=

} =7} 400kgf/cm®o]

7

Z_]

Bla) A

=4
T

PR, ALOsASHERe] U

o

t

eol Aeoz Yzia) Ay

Inconel &4 2]

Aoz Hriach we

i

otE7] 9
FAet Al

A
3|

Aol ]

a2

4 glodlet AbuE,

R

Al 72l Al

&)
I

24
dl, o] &%

ol A

Table 29 “ERNA

ol

o
T

“
L[

-
L.

2 7|hE.

olt}. Table 214 R RAAH LNIZF 7}

A

=%

7

__o_..

Ein

B
)

oy

CVIZh 7b% &2 #

oA Wz

<]

o

Ars BT A

A 95-0200-04-02-32] A| 34| F-2pA] 2 A

Zo
L

ES
Az

= 3
e

35190716 oo @Al=@H, of

il

I
21

2 A

°
=

3

Eni-Y
=0

718 Aoz DY oL Ay B

o
e

B3
o
g

o

A vEbgAl edsktt

)

3

e
TR

=

1l
ok
_1._
K

Table 2. The resuits of coating adhesive strength

test

(kgf/cm®
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