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Argonne National Laboratory
9700 S. Cass Ave. J.G. Sun
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BUDGET AND COST REPORT
Prior Year Funds [$K] 2
Total Current Year Commitment $K] 175
Projected Current Year Costs [$K]
o N D J F M A M J J A S
Planned Costs 15 30 45 60 75 90 104 118 132 146 160 175
Actual Costs 3 1 12 27 43 53
Variance 12 29 33 33 32 37 104 118 132 146 160 175
MILESTONE REPORT
Milestone Milestone Description Due Date Revised Completion
Designation Due Date Date
ANL-1-1 Update computer code for laser scatter
ANL-1-2 Complete second comparison of analytical prediction and experimental
verification of laser scatter
ANL-1-3 Complete x-ray imaging NDE of two membranes
ANL-1-4 Complete thermal cycling tests on TBC system & conduct laser back-scatter NDE

as a function of numbers of thermal cycles & compare surface topography




TECHNICAL HIGHLIGHTS

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

The work this period continued to focus on the two technical thrust activities addressed in this project. These thrust 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: In a new US-UK Collaboration on Plant Asset Management, ANL proposed a task on
NDE for TBC monitoring and lifetime prediction which has been accepted as part of the overall US proposal to this collaboration. In this proposal,
ANL will contribute some of the results and technology developments achieved under this project. The NDE technologies being developed and/or
evaluated include 2D imaging technologies such as laser backscatter, mid-IR reflectance, and thermal imaging, and 3D imaging technologies such as
OCT (optical coherence tomography), confocal microscopy, and thermal tomography. These technologies represent essentially all that have been
currently used/proposed for NDE of TBCs. During this reporting period, we have established the necessary instrumentations and procedures for most
of these technologies (except the mid-IR reflectance), and have obtained some encouraging results from thermal imaging methods for thick TBCs.
These developments have been presented at the 31st International Cocoa Beach Conference on Advanced Ceramics and Composites held in
January 21-26, 2007 in Daytona Beach, FL, and new results will be presented at the 21st Annual Conference on Fossil Energy Materials in Knoxuville,
TN, April 30-May 2, 2007.

(2) NDE technology development for high temperature gas separation membranes: X-ray CT examination of gas-separation membranes was planned
for this period. However, it was not performed because of the lack of fund due to the continued resolution. Test will be tried in the next period.
Presentations/Meetings Attended

J. G. Sun attended the 31st Int. Cocoa Beach Conf. & Exposition on Advanced Ceramics and Composites held in January 21-26, 2007 in Daytona
Beach, FL, and presented a paper entitled “Thermal Imaging Characterization of Thermal Barrier Coatings.”

Presentations/Meetings Planned

J. G. Sun will make presentation entitled “Development of Nondestructive Evaluation Methods for Ceramic Coatings” at the 21st Annual Conference
on Fossil Energy Materials in Knoxville, TN, April 30-May 2, 2007.

J.G. Sun will attend the 4th Annual US-UK Workshop on Collaboration in Energy R&D: Clean Coal Technology Advanced Materials Program in
Knoxville, TN, May 3-4, 2007.

ISSUES

Report Prepared By Date

J. G. Sun 04/27/07
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The work this period continued to focus on the two technical thrust activities addressed in this project.  These thrust 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:  In a new US-UK Collaboration on Plant Asset Management, ANL proposed a task on NDE for TBC monitoring and lifetime prediction which has been accepted as part of the overall US proposal to this collaboration.  In this proposal, ANL will contribute some of the results and technology developments achieved under this project.  The NDE technologies being developed and/or evaluated include 2D imaging technologies such as laser backscatter, mid-IR reflectance, and thermal imaging, and 3D imaging technologies such as OCT (optical coherence tomography), confocal microscopy, and thermal tomography.  These technologies represent essentially all that have been currently used/proposed for NDE of TBCs. During this reporting period, we have established the necessary instrumentations and procedures for most of these technologies (except the mid-IR reflectance), and have obtained some encouraging results from thermal imaging methods for thick TBCs.  These developments have been presented at the 31st International Cocoa Beach Conference on Advanced Ceramics and Composites held in January 21-26, 2007 in Daytona Beach, FL, and new results will be presented at the 21st Annual Conference on Fossil Energy Materials in Knoxville, TN, April 30-May 2, 2007. 

(2) NDE technology development for high temperature gas separation membranes: X-ray CT examination of gas-separation membranes was planned for this period.  However, it was not performed because of the lack of fund due to the continued resolution.  Test will be tried in the next period. 


Presentations/Meetings Attended 

J. G.  Sun attended the 31st Int. Cocoa Beach Conf. & Exposition on Advanced Ceramics and Composites held in January 21-26, 2007 in Daytona Beach, FL, and presented a paper entitled “Thermal Imaging Characterization of Thermal Barrier Coatings.”

Presentations/Meetings Planned

J. G.  Sun will make presentation entitled “Development of Nondestructive Evaluation Methods for Ceramic Coatings” at the 21st Annual Conference on Fossil Energy Materials in Knoxville, TN, April 30-May 2, 2007.

J.G.  Sun will attend the 4th Annual US-UK Workshop on Collaboration in Energy R&D: Clean Coal Technology Advanced Materials Program in Knoxville, TN, May 3-4, 2007.
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