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Characteristic Evaluation of Thermal Barrier Coating with Isothermal and Cyclic Oxidation
‘Hela, Yo" PR ‘HYY" oM’

*.H.Shin', D.J.Kim', JM.Koo' , “C.S.Seok(seok@skku.edu)' , T.W.Lee’

Pt 1A E e, feka

KPS(52) G/T7gn]7|&AE 7«8

Key words : Thermal Barrier Coating, TGO, Cyclic Oxidation

LAR

7h=EN a1 R T 1 Eelol=9] A9 dA) 1,350C
ool aLollA oF 3.600pme] 1143 S Al ForA, AL
52 g Absl el =55 vk e ZH (thermal barrier
coating; TBC) 7FE{R] 23350 A2l dAGS A

T 7S 8, Ead 9 ot Mg Age] §2Y
(TOS, TCAHE M} mAje] AL S FAANATE L =519 (BC)
SOR o] oA SUTh[1]

7h=ERl B3ste Au)o] A9- 7kE, AA7F EF dd A
Hal] golgh g3 witel o5H % S e HFHshg e
2 F2 ARgHEE o]= 1 AIRE B3t 7o AEGEHUA I2RE
o] A ZF T2 Ak3l(isothermal oxidation)¥ = A} B, A]2H
o] 2k 7)5 2 AXRE Qg wiEAQ 48, = F7) 4ks) #7o)
FolAl B& v gt

o] ¥ Ao HFIEHE WAMM| ] LAY S BA}
@ 7] sk AgE B, e mEel 3] dste] me
U155 S Boheha, veld A9 F v 2AW5E BRsa
A Sk e 71 4RSHE W Aue] SRS BAE S
sfoll w2 vhe] Sga vlwste] A ;Y] S W 714k

54¢ Brhstad du.

2. A A N W NS

A ;99| F7145 542 Bohe] e 519 coin)H
o] AlEHE o] &3 AA Edol=of AL+ GTD-111DS
A2AE AlgH BAZ At A AE 2 5 27 254mm,
T 3mm= 75T Table1ol] AlgH ] Zh52] A, 99
T 2 ZH s AEsto Y Sl

Fig1 & 77]4k8) A @4X9] g tepil Aomx, Fu
Y 7R, MDA R Ao)7], A1EHE 2 o)A L AlEH
U P50l Aok NPT AF o)F FA = RETEE,
Hold, Elo]H, AlFH AX| U, AlgH S = A Eo] ATt

3. RN

NPT IR, dALe® 7tdEo] 9 Hy 2|
HHS FY3te 458 St 71de Ty dhol A 15%
27y SkSIThR] 7FAERL T Aol uhE At
o] F714ks wh 4 g Hrleh] S, AlEe g du2
of F2 ALEE 1,100C 7|F2 2 1,050 CH-E 1,200C7}

25 F714E AlES FaskiT) gt
g9 ZEE TGO T4 A3 AsS
7] H, AlE-2% 1,100 Co A 1A}o] 25 20410 27}
A SHAR o] WHE Alo] S F7)4ksl Al S elskelth
Table20l] &=, WHE Alo]| S F7)4bslA g 928 A8l
YRt 2571 S71Ekel wet F7)sA ds S Exb
A9 vl o] Ashs FEFS eI, Fig2dl 1,10
0TS}t 1,151C F714ks) Aol "] vhald 25S YE
WAt Figlel =8 F7]2k8A 8 9] heating Al 7HRE

o T2EIE T3 Eap =R | Bhelgr 3]
T2gsd vs dxd ZE Y wElego]

o~
T A

r
)
oy ™
é{‘E
=%
Lo N

o

M N > R ot >
B I o g ol 12 o

o

ol
=

0|

Table.1 Composition of thermal barrier coating system

Material Coating Type | Thickness
Substrate GTD-111DS - 3 mm
Bond Coat MCrAlY LVPS 240 pm
Top Coat 7~8%Y,03-ZrO» APS 598 um
Table.2 Test conditions for cyclic oxidation
Exposure Time
Test - - Temperature (°C) Cycle (N)
heating | cooling
1 1050, 1100, 1121, until
45min | 15min 1151, 1200 spallation
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Fig.1 Schematic illustration of apparatus for cyclic oxidation test
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Fig.2 Spalling of specimens after cyclic oxidation at different

temperature conditions.
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Fig.3 The relationship between temperature and spallation life of
TBC with cyclic oxidation.
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Fig.4 Comparison of TGO growth rates between isothermal and

cyclic oxidation test at 1,100°C.
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Fig.5 Geometry of the TBC system model.
Table.3 Mechanical properties of TBC system[5]

Young's Poisson CTE,
Modulus, E(GPa) ratio, v «a(1/°C)
Substrate 184 0.3 16%10°
Bond Coat 120 0.33 17.6%10°
Top Coat 26 0.12 12.2%10°
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Fig.6 Normal stress distribution at top/bond coat interface.
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Fig.7 The relationship between Ao y(at x/L=1) and cycle of TBC
with cyclic oxidation
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