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Performer Name and Address Principal Investigator(s)
Argonne National Laboratory W. A. Ellingson
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Prior Year Funds [$K] 215
Total Current Year Commitment $K] 215
Projected Current Year Costs [$K]
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Planned Costs 17 35 52 70 87 105 122 140 157 175 193 215
Actual Costs 19 47 68
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MILESTONE REPORT
Milestone Milestone Description Due Date Revised Completion
Designation Due Date Date
ANL-1-1 Complete laser back-scatter NDE studies of various as-applied bond coat/TBC
combinations such as LPPS & SPPS with APS & EB-PVD TBCs 11/01/03
Complete 1 set of thermal cycling tests on TBC system & conduct laser
ANL-1-2 back-scatter NDE as a function of nos. of thermal cycles 04/01/04
Complete second set of NDE tests on solid oxide fuel cells
ANL-1-3 06/01/04
Complete 1 set of synchrotron X-ray microtomography imaging tests on a set of
ANL-1-4 thermally cycled palladium-coated hydrogen separation membranes 07/01/04
Complete comparison of analytical prediciton and experimental verification of
ANL-1-5 laser scatter 09/01/04
Submit annual report to DOE and participate in the annual materials review
ANL-1-6 conference 04/01/04




TECHNICAL HIGHLIGHTS

ANL-1; Development of Nondestructive Evaluation Methods for Structural and Functional Materials

The work this period focused on two activities being addressed under this project. The focus areas are: (1) NDE technology development for
thermal barrier coatings for advanced turbines, and (2) NDE technology development for characterizing high temperature gas-separation
membranes.

(1) NDE technology development for thermal barrier coatings continued in several directions. Cooperative efforts continued with the University of
Pittsburgh, Solar Turbines, Praxair Surface Systems and a new partner, DHR of Koln, Germany. The NDE work continued to develop the laser
backscatter method patented by ANL. The Univ. of Pittsburgh work, the Praxair and DHR work focused on (EB-PVD) test samples. Correlations
between the laser back scatter and the microindentation efforts at Pitt continued to be successful. The new work with DHR showed that the laser
backscatter detected the anisotropy of the substrate in the so-called "butterfly" patterns. We have now successfully tested several thermally cycled
Praxair samples. We continued our cooperative work with Solar Turbines of Caterpillar regarding determination of the thickness of the thermally
grown oxide layer (TGO) for air plasma spray TBCs. This period we demonstrated laser scatter correlations with TGO thickness even in the
presence of a TBC. The optical coherence tomography system (OCT) installed last year was modified by new electronics. Correlations between
OCT measured thickness and destructive tests were successful. The software for modeling the complex scattered light field is now being run in the
SUN Blade 200.

(2) NDE technology development continued for high-temperature gas separation membranes and extensive work with continued with Ceramatec.
Various new membrane configurations were received from Ceramatec including SYNGAS and Oxygen separation membranes. The cooperative
work with Los Alamos National Laboratory has been put on hold for a while.

Presentations/Meetings Attended

(1) W.A. Ellingson visited the Boeing Company nondestructive testing facility in Huntington Beach, CA, October 21, 2003
(2) W.A. Ellingson visited the NASA-Johnson Space Center in Houston, TX, Dec 12-13, 2003

Presentations/Meetings Planned

(1) W.A. Ellingson plans to attend the American Ceramic Society 28th International Conference in Cocoa Beach, FL, January 25-30, 2004

ISSUES

Report Prepared By Date

W. A. Ellingson 01/21/04
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The work this period focused on two activities being addressed under this project.  The focus areas are:  (1) NDE technology development for thermal barrier coatings for advanced turbines, and (2) NDE technology development for characterizing high temperature gas-separation membranes.   

(1) NDE technology development for thermal barrier coatings continued in several directions.  Cooperative efforts continued with the University of Pittsburgh, Solar Turbines, Praxair Surface Systems and a new partner, DHR of Koln, Germany. The NDE work continued to develop the laser backscatter method patented by ANL.   The Univ. of Pittsburgh work, the Praxair and DHR work focused on  (EB-PVD) test samples.  Correlations between the laser back scatter and the microindentation efforts at Pitt continued to be successful. The new work with DHR showed that the laser backscatter detected the anisotropy of the substrate in the so-called "butterfly" patterns.  We have now successfully tested several thermally cycled Praxair samples.  We continued our cooperative work with Solar Turbines of Caterpillar regarding determination of the thickness of the thermally grown oxide layer (TGO) for air plasma spray TBCs.  This period we demonstrated laser scatter correlations with TGO thickness even in the presence of a TBC.  The optical coherence tomography system (OCT) installed last year was modified by new electronics.  Correlations between OCT measured thickness and destructive tests were successful.   The software for modeling the complex scattered light field is now being run in the SUN Blade 200.
(2) NDE technology development continued for high-temperature gas separation membranes and extensive work with continued with Ceramatec.  Various new membrane configurations were received from Ceramatec including SYNGAS and Oxygen separation membranes.  The cooperative work with Los Alamos National Laboratory has been put on hold for a while.  

Presentations/Meetings Attended 

(1) W.A. Ellingson visited the Boeing Company nondestructive testing facility in Huntington Beach, CA, October 21, 2003

(2) W.A. Ellingson visited the NASA-Johnson Space Center in Houston, TX, Dec 12-13, 2003

Presentations/Meetings Planned

(1) W.A. Ellingson plans to attend the American Ceramic Society 28th International Conference in Cocoa Beach, FL, January 25-30, 2004
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