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e Purpose

 Recent Results and NDE Approach for
Tantalum Oxide EBC on AS800 Monolithic
—Rolls-Royce 501-KB Field-test

 Results and NDE Approach for BSAS EBC
on MI SIC/SIC Composite
—Solar Turbine Field-test

e Concluding Remarks

Argonne National Laboratory
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The purpose of this work Is to develop non-
contact, nondestructive technologies that can
provide “status” (“health”) information for:

a Si;N, components with an EBC

Q SIC/SIC CMCs with an EBC
o Delaminations: Size and Location
a Thickness variations

o Pre-spall conditions
o Extent of FOD

Argonne National Laboratory
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| Description of Si,N, Vanes

with EBC

r All were Honeywell AS800

r All coated with tantalum oxide
EBC:plasma sprayed

r All either as-received or run in Rolls
Royce/Allison 501-KB 4MWe natural
gas fired gas turbine

00, 542 and 1621 hours exposure

Argonne National Laboratory
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r Laser back-scatter method relies on the fact that
the EBC has a reasonable optical transmittance
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Recent Correlations Between Data
from ANL’s Laser Back-Scatter
NDE method and Indentation Test

Note: Tests are on YSZ TBC

Indentation Test for Interfacial Toughness

Debonding TBC
and TGO Layers

Bond Coat

s

/ \Plastic Zone 3.2mm
Compressive D e
Stress, SIr «— R——

Indenter

\ 4

Superalloy Substrate &= Contact Radius
R = Debond Radius

From G. Meier, Univ. of Pittsburgh
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Note: These are for EB-PVD, YSZ, TBC

Initially indented Initially indented in Indented after
after 50 cycles as-processed condition 170cycles

Optical Macrograph

J<_,{ SEM Charging Image(debonds appear light)

Cycles R SEM R Backscatter % Diff
(mm) (mm)

| a- e

0 1.39 1.40 0.7
50 1.60 1.66 3.8
170 1.74 1.82 4.6
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Correlation EBC thickness to elastic on EBCs:

Microturbines

optical scatter intensity on AS 800 | e
vane after 1621hrs. [Suction Side]
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ASB00 vane using elastic optical scatter | adndsra
- All data on suction side I
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gﬁ‘.} .;’ NDE measurement of recession of EBC on
[ %) AS800 vane

Line Plots from Laser Scans
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Notched
/ Corner

Top View

Delaminations approximately 6 mm wide and evenly spaced

Intermediate Layer
SIC

Side View

SIC/SiC MI CFCC

Test Samples Provided by UTRC
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r Spectrally tuned flash infrared imaging
Qthrough transmission
Qone-sided

r Alr-coupled ultrasonics
Qthrough transmission
Qone-sided
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ONE SIDED THERMAL IMAGING onEBCa:

Microturbines

OF SEEDED COUPON nd i

closest to surface\.’_|

Lower Temperature Higher Temperature

Tiﬁ1e (sec.)

If volumetric heating was
significant, seeded delamination
would be indistinguishable from
non-flawed regions
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CORRELATION OF NDE PREDICTED EBC | e

Microturbines

|*| JIDAMAGE WITH BOROSCOPE OBSERVATION | St

FOR SOLAR TURBINE LINER
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Prediction of spall
location,size, shape

Boroscope
Images

1573 hrs.
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EBC’s on monolithics

*Elastic optical laser scattering is under development to characterize
EBC coatings for determining uniformity of thickness, detecting and
sizing delaminated regions, estimating size and extent of FOD

*Results to date suggest sensitivity to thickness variations e.g. erosive
wear

sEBCs on non-oxide CMCs

*One-sided, spectrally-tuned, flash, thermal imaging is under
development to characterize EBCs for delamination (size and depth
location), size and depth of effect of FOD, and estimating growth of
delaminated regions




