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Tensile characteristics of Alwmina Thin Film at High Temperature

S. K. SuniMech. Eng. Dept., CNU), K. I. Kang(Mech. Eng. Dept., CNU)

ABSTRACT

Recently, Study on measuring property of a micro thin film{nm ~ hundreds of su under Thermal sMechanical

loading, In this work, We perform tensile test at high temperature(1200%°) to investigate mechanical properties of

alumina TGO formed under Thermal Bamier Coating. We used Digital Image Correlation method for measuring

displacemnent, and We presented a method of tensile test for thin film at high temperature.
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Fig1 sprayed alumina on the specimen
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Fig. 2 Micro-tensile tester for films
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Fig. 3 Schematic of control system

23 AHAUE S Data 85 AlAR 7N

Aol 1200CE 7FE9H7] dEA AAHo=Z A
Fo et Esp Zo] @y fny depd AlE
ZEd Fdg fFed dAE 42 FE67
7b o3 Aok AH Z2He 348 g% da
9 #d= FES7] Yol @RS AH 2Y
o =ileldien, #} AEE 2HSHA FHHe
ZAE AAsdnk 25, AEd §FE shskr] 9
st AHE REE olgsglen, 29 20me &
=2 HA ] S8t

A BEd FA4E 4Reld dalss] olF 44
£ #5317 skl dAd FHalEkKodak Megaplus
ES1.0) 2} Foom Lens(Navita 1-60135)2 o]&3lH 2
o, Date A2 98 DT22 3, 34 AA 2 A

1345



9)8] DATA TRANSLATIONS A}e] DT3157 B
o] &3te] PCe A7 313k

I ol

o

3. & Muy W FHal
3.1 &4 4Hy

o7 g 2} B3 R(DIC; Digital image correlation)
£ ol&3nk HAE Ed #HHHES AE W
S3E 24 A0 g sde Hluste] #Hs
HY B2 e PHo® F g4 EFee
EmAE A2 tAE JE(pixelj2 &@Ofn
2158 m, HE A Al 2 B4 HE £ &
dHe] o= ol ff B (mapping) EHE=7HE dell7]
Al 2 A4 FHe] dHFHubaet) Yo ZE A
do] #Hai 23E ZI AREHs AdE B4Ue
g H4L gobdot FASF esin A4 327
o] 1107718 HHE ST 7 A= Ed5S 7t
Az ] dEdA #H2 e8] AEED ok 2% 4
= DIC AT Ed ¢l WIC2D(Correlated-Solution,Ine.)
2 §Msle] 92 A TRAE otk

rll|o

L

r

Fig. 4 Contour maps of v displacement around the

point  of Fecralloy sample under tensile

loading(left ; upper peint, right ; lower point)
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Fig. 5 siress-strain curve
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Fig. 6 Oy & O - TGO Thickness curve
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Fig. 7 TGO crack on the specimen



4. dE

E dfdMs nedX 44=Es 4Ry 4tg
HTGO)e] BEAE UolEr] g FHo=Z g
(1200C)eN A B HZFe o3 M= A3EF 34
2 Aot sk wE, AH 2w 49 s
FA gz FEIH B HAPSHES ¢ F e
o, AH 236 A" g T8 (crack) 24
AEE 0% F dsdnt 5 AYHHE 2eds)
o AFE A& AAF 4]}

37|
E 3= 20043 BK 21 T2 AE 9] RA A Q4

oje) +AHAEUD ol BAA AEA 2o
=2 mgnh

—

Vinel, R. P., and Baker, 3. P, "Mechanical
Properties in Small Dimension," MRS Bulletin, pp.
12-51, Jan. 2002,

2. Kim, youngman., "Elastic Modulus Measurement for
Thin Film Using a Dynamic Method." J. Electronic
Materials, Vol. 26, pp. 1002-1008, 1997

3. BEwans, A, G, Mumm, D. E, Hutchizon, I. W,
Meler, G, H., and Pettit, F. 3, " Mechanlams
Controlling  the Durability of Thermal Barrier
Coatings," Progress in Material Science, Vol 46,
pp. 505-553, 2001,

4, Clarke, D, R., and Pompe, W., "Critical Radiuz for
Interface Separation of a Compressively Stressed
Film from a rough Surface," Acta Materialia, Vol
47, pp. 1749-1756, 1999,

6. AA, A71F., ° 22 vi AEAEAY A
g7 Eha-3% e, A3BA, pp. 226-228, 2001.

6. A, FAF, A7]|F., " 22l @Rk 7
AR As =3 A" A7 A =EH 4,
A27A, A1z, pp. 102-108, 2003.

7. ZA71F, o3, n2dA AdEae £A9 A
AZY &1, A AEE 2002d FASEWE .

B. Sutton, M. A., Chae, T. L., Turner, T. J., and

Bruck, N. A., " Development of a Computer

Wision methodology for the Analysis of

Surface Deformation in magnified Images,"

ASTM STM 1094, pp. 109-132, 19%0.

1347



