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Abstract

Finned segments, with which are lined inner wall of thé gas turbine combustors, are
subpet to severe degradation when they are exposed 10 a hostile environment at elevated
temperature. To protect the finned segment from this environment and to maintain good
mechanical properties of components at high temperature, they are preferred to be coated.
The most governing factor for the durability of coatings used in the high temperature is
the microstructure of coatings; these are splat form, distribution of microcracks, size and
distribution of pores, thickness of coating layer, adhesion between coating layers, and oxi-
dation of bond coating. In this study, based on the evalualion of the imported finned seg-
ment, new finned segment was manufactured with optimum plasma spraying parameters,
and their properties were examined. Using Zr0.(8wt%Y,0;) powder for ceramic coaling
and 67Ni-22Cr-10Al-0.5Y mixing powder for bond ceating, thickness of ceramic and bond
coating layer were varied in order to find the oplimum condition, the results showed that
B2T4(bond coating ; 100~ 150um, ceramic coating . 250~300/m) was the best among the
specimens tested. Compared to the Imported finned segment, B2T4 has better bond
strength, hardness, and isothermal and cyclic oxidation resistance,

1A = AatE A 59 Bz o8 =729 2E)

By1m%t AF3lojrk Finned segments -8 0 A

SHg 7h2ER dade] WEe Fass ¢ o;‘AA]oﬂ QA &k o:lbé};___ W) w1, whebAd
} ¥ Finned segments %7 10007Co]4be] & ool AR G BAATe] Bl
e Beiga] ALHA Abgel ofa &Adol U]’%‘*]’”‘E‘ ol 83t  thE3E(Thermal barrier



o
ish
i
o
R
2

E we gWAAS, ¥

oA & J1eoAle] gk
0 Y OA N gk 57k 3101%31:4, ZrOg} 6
~8%2 Y,0,2 <rdsl =Hgigu o Ao uis
ol 741 vehd Zlos B
FERAYG AR anEg e Arelois dAsE €
Haol e FrbA7Ie
3t bond coatinge 2 NiCrAlYA 7} A}-
bond coatings]Al BA4EE 4@ EL

©

WA

i
N

|
rl
SO
|JR Prj
ja)
o
o
=
! = _L] y
it
2
o
4 oo R R
(s

fle 8

Ha

=2

2

fe,

op

Yz

[

I

o

2

ox

o g M
o o
s s
wy £,

k4
i
o
_—
2 5
oly
fo
of
o
vl
.l
=
i
i
f
w7
o
-,
o)
;
e

o

)
gh

a2
1

a1

It

o
2ol
b

il

2

ol
S
paia
e
2,
ki
b
2L
»,
Lo
=,
IRes
,
clo
I
offt
oo

T
ih

=2

O

1,
)
ol

i
“%
M
)
1)
A
12
i
J
e,
S
fle]
19,
ofl
o

oo

el
e
('J;O
Ay o

Pﬂ
:::;
3
2

2o 2% Finmed segmenti=
Pk sk 28ae 4

FRe Fx

4‘9‘
_11'[“
flo ox
Az
L;l
o

i)

5
_ig
Hi
o
ot
ol
1
e
it
24
X,
JW, T
o,

oI Bl A

+

hibA] B R &}
Aol e T3 AAH Q) Finned segments)
AL ‘?‘Qi—r"ﬂ wat 2EEH ZAE AgEs AME
SR FESY 548 AT F fARRAE 83
o AEAIRe 2EEFY FAESY g8 AbE

#4482 Finned segment® WAL 7}4E
il FRstrlael AJR(elE FSO)H g
24,0004 A5 ARG AJH(o)E}
ke, #/dol 3 Mere]ameEe
el A lsomet cutierE AMS-E)o
pem mAAkAel HEe fs] AR e

3 Table 290 2 HEe) FAZUE AHEEA
PARNANE 7128 Hastellay X'W9ef iz}
UAHEE Zr0-8wi%  Y.0. 5883, bond
coating & 67Ni-22Cr-10Al-0.5Y & &%

e | 2 5 &4st7]
glall Cahn2000 3 D200 ulelmigrietaz 7A€
TGAE AME-sre] BAFE 900~1100C 40, &
FE2 1100~1200Co) A 2 10041708 423is)e]
FAREE SR WA E Pagn sk
Som <l nMTFE WEE 2tk Fr0a
sbE e GAgEs Aagdel FHFo oF =2
of Y ETe] HEAHE LESV) A ABE 38
Poll A 45, WIrR(AderdA 158 930
e 2gstel 2Al¥eaE SRk 24
o] A% GErEdan e 2Tl YA
o, 28EE 11007 A Felsts AFEE 4
WoaRYd § RYS wEE wdekddy

WEAEE el 300ge d5ately
HaHRAE olgste] el Hasie] Hghe
helm, AT uE dRE=Es 24
HEEe] 19 ¥ vHzES OM, SEMoz #



Zirconiz $-A}E Hastelloy X 24345

3.1 RAe EHEY

Fig. 1& FS1 327 (518t A0 Table 133) ]
1100°Cell A 100A7H5¢E 52 8 Frldst $e
TR F24kE 1‘?( ) bimol kel F7E
aEerel AL EDSEA @”% P2 ¢A
2 Cr O gEololy, Fahgar daaldel eoF
7he] Si0,9F Mn, Nistzige] @ isaq FSIO]
He Si0,9] ¥uke] FSORTE ojgk
BA AEd ddLe R WE 9d '@w‘-’w‘a}ﬂ 21

v

932 o]zl FS1¢] bond coatingZd|A] Sizk 3
238 An s 2 SAEs Si7h n-gof

LRk 11681

Fig. 1 SEM cross saections of FS1 (a) after iso-
therma! oxidation at 1100°C for 100 hours,
and (b} after cyclic oxidation at 1100¢
for 623 hours

287

Table 1, Chemical compositions of substrate{wt%)
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Fig. 4 SEM surface and cross-section morphclogies of finned segment, (a) surface of FSQ,
(b} surface of FS1, (¢} cross-section of FS0, and {d} cross-section of FS1.
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Fig. 8 SEM cross-section morphologies after isothermal oxidation at 1200C of {(a) FS0 and
(b} FS1, and after cyche oxidation of {¢} FSO and {d) FS1 at 1100 for 100 hours.
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Table 2. Plasma spraying parameters.

UNIT OPERATIONS
TYPE (REGELATORT CONSDLE | FLOW
cag [CAMARY | Ac 1100 100 [
o SECONDARY [ He [ &0 5 [ -1
coaie L PONER 600 AMPS I -0 VOURS
GEN
WORK DISTANCE | fins
METHOD CF COOLING
AR T - T 68 T
UNIT OPERATICNS
TYPE [REGULATOR] CONSOLE | FLOW
T T ) 1% ol
00 SEcoNDARY [ H2 [ =0 0 ol
coxti | TOVER 5 AMPS [ -8 VOLTS
4]
WORK DISTANCE | = 17-15m
METHOD OF COOLENG
R -] s T

Table 3. Bond strengths and fracture styles as a
function of coating thickness

AR [Original] BIT2 | B2T4 | BaTa | Bov2 | Bavs |
wilig/on)| 11252 | 9254 |107511] 948 | 162:425) 848
22 8 e | Cohesive | Cohesive | Cohesive | Cohesive bdhesiveﬁami:mted
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Fig. 8 SEM cross-section morphologies of manufactured specimens, (a) before oxidation of
B1T4, {b} after isothermal oxidation of B1T4, (¢} before oxidation of B2T4, {d) after
1sothermal oxidation of B2T4, {e) before oxidation of B3T4, (f) after isothermal oxidation
of B3T4, (g) before oxidenon of B2T2 (h) afier isothermal oxidation of B2T2, li) before
axidaticn of B2T8, {1} atter isothermal oxidation of B2T8 at 1100°C for 100 hours.
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Table 4. The resuits of hardness tesied-
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Fig. 8 EM cross-section morphologies of manutactured specimens afier cyclic oxidation at
1100°C for 248 hours in air (a) B1T4 b)) fractured top coatng of B174  (c) B274
(d) B3T4 (e} B2T2 (f) B2T8,
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