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X-Ray Study on Mechanical Behavior of Thermal Barrier Coated Film
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Thermal barrier coating (TBC) of 8 wt% Y203-ZrO; was made by low-pressure plasma spraying. The coated film
with 0.3 mm in thickness was removed from the substrate of Nimonic-263 by electropolishing. Tension and com-
pression tests of removed films were conducted by using a specially designed gap jig. TBC films showed stress relax-
ation while keeping the displacement constant both tensile and compressive deformation.

The X-ray method was used to measure the stress in the TBC film under bending. The stress meésured by the X-
ray method changed proportionally to the bending stress up to the magnitude of about 10 MPa both‘i‘n tension and
compression. When the bending stress of about 20 MPa was applied to the filins, the X-ray stress did'not increase
because of sliding of the lamella structure. The sliding stress between lamellae was determined from the residual cur-
vature of films after bending. It was about 10 MPa, which agreed with limit stress measured by the X-ray method.
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Fig. 1. Gap jig-and specimen for tention test.
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Table I . X-ray conditions for stress measurement.

Characteristic X-ray Cr-Ka
Diffraction ) 400
Diffraction angle 2¢- 127.02 deg
sin®y 0.0 ~ 0.5 step 0.05
Tube voltage o 40 kV
Tube current 30 mA
Filter v
Divergent angle 0.64 deg
Preset time 10 sec
Scanning step 0.05 deg
Irradiated area 4 x 8 mm?

Linear absorption factor | 1.48 x 10° m™!
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Fig. 3. Bending Jig for TBC specimen.
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Fig. 5. Stress-strain diagram of TBC specimen.
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Fig. 6. X-ray stress measurement of TBC specimen.
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Table [I. Sliding stress of TBC film.

Applied bending Recovered bending Sliding stress

stress o, (MPa) op. (MPa) os (MPa)
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16.8 12.3 9.1
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TBC JED X ZMPEEORRIC A% 21dE 210w,

Fig. 8 (b) &, TBC EOWHEE Th 528, 54, M
JB L 7= 7r0, D T A RS R S Tn5, 20
I X FHBEORE IR Z BT LIk D, TBCHE
OBIHENBE LS. 2%0, T2 FTHBAAEWITTN
DHEAIL, ZOFTADICXDRILKRD XH 2 - BHD
LT, OFRERR LTS IBHNAET S,

Fig. 943, EMEBKUFIED %72 20 TBC
KHO—BL ) HEETH S, MpORANISIER
FrEZE LTS, BEEDICX D RILIRD ZZRH
CLTWBZEdbhb,

TBC EOBENL, KILEE A THEYEDRE WFEEAL
MEEAERETEZETHS. LaL, WEASEHEMED
KEHBOTAREPR U LR b 50, 2070,
5 T K DR E D Zr0, D T A THRIMRICK
X BBVOFABE CHEAE, BT E24ET, B
BEIEH BT 2 2 = X a5, 72, 5l
B TREOTAR) AT B0k, TR THBOT
RO EFTEL, [SHAROEREDH 52 UoBEACT 2
EHRLMBETHS.

PLEO XSz, TBCEOY 7 udOTHIZ, T4/
BOTRY L, 7r0; OWHEOTAOMEIZ L5 b DOHE
hebhEX-Tnws, 58, v7uldaETNDICLS
OFAEBEIC L30T AICHE LT, TBCEOEH %
FOBFEICL T T PRETH 5.



122 SOREA, NTRMEARS, BB, SPIEA

(a) Compression

(b) Tension

Fig. 9. SEM photograph of replica of suface of bent
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