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Measurement method

TGMF-Parameter:

« Thermal mechanical cycle 1
(80min duration)

e outer surface temperature ?
max. 1000°C, temperature

difference between outer
and inner surface ca. 150°C
 variation of thermal gradient
by variation of cooling flow
rate
e Superposition of mechanical
load cycle ﬁ

Beam parameter:

* 65 keV beam energy

e exposure time 0.5 to 15 sec.

« through specimen center
and grazing
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Measurement Methods

Method 1: Grazing
Side
view

Top view
Substrate

Grazing surface;
5-100um beam -~ "

Method 2: Beam through center diameter
T Side
view

Top view
Substrate

distinct -
lines for
two wall
portions

HYDRA detector: higher resolution / more pixels
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Qualitative Strain Results

[=]
5 =1

. = =

3500 2 = 43500

f=} = -

43000 = iIIE—" 43000
.cE

42500 2 Joemn
(5]

42000 @ o000
=
=
=
5
E
]
m

0 45 90 135 180 225 270 315 360

2 |
ps0 ! 630 B[ 340 I 400
p: covering 350 radial bing, coveling 350 to 1000 pixels

TGO YSZ Bond Coat

ALLO, (116) 2:0, (202) AINi (110} Azimuthal

e Evaluating radial position of diffraction ring for 0 Angle

to 360 degrees azimuthal angle
estrain is displayed by variation in ring radius

e significant strain visible in Bond Coat
2-D Strained Ring

* TGO displays texturing
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Status of the project

 TGMF-tests have been successfully performed in-situ at the Advanced
Photon Source at Argonne National Lab

 Diffraction data acquired for several cyclic loading conditions (up to
1000°C, temperature difference between inner and outer surface up to
150°C, superposed mechanical loads)

» All phases of the coating system are identified

 Significant strain observed in bond coat and TGO (qualitatively, calculation
of strains and stresses ongoing)

« TGO and TBC display texture
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