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WBS Element Project Title Contract Number | Contract Start Contract End
UOL-1 Mod_eling of _CVD Zirconia for Thermal Barrier and Environmental 4000016368 10/01/02 09/30/05
Barrier Coatings
Performer Name and Address Principal Investigator(s)
Thomas L. Starr Thomas L. Starr
Chemical Engineering Department
University of Louisville
Louisville,KY 40292
BUDGET AND COST REPORT
Prior Year Funds [$K] 251
Total Current Year Commitment $K] 251
Projected Current Year Costs [$K] 0
o N D J F M A M J J A S
Planned Costs 160 164 168 172 181 190 199 209 220 230 240 251
Actual Costs 160 164 168
Variance 0 0 0 172 181 190 199 209 220 230 240 251
MILESTONE REPORT
Milestone Milestone Description Due Date Revised Completion
Designation Due Date Date
UoL-1-1 Identify method to increase YSZ deposition rate 04/30/03 03/31/03
UOL-1-2 Model deposition for vane/blade geometry 09/30/03 09/30/03
UOL-1-3 Optimize precursor solution 06/30/04 04/30/05
UOL-1-4 Determine microstructure/processing relationships 12/31/04 06/30/05

UOL-1-5

Design full-scale reactor

09/30/05




TECHNICAL HIGHLIGHTS

In process scale-up efforts ORNL researchers have experienced difficulty in achieving complete vaporization of the mixed zirconia and yttria
precursor solution while avoiding premature decomposition of the precursor species. This may be a result of the relatively high vaporization
temperature (>300 C) of zirconium-n-butoxide, the principal component in the mixture. While its low cost and ready availability make this is an
attractive precursor material, it may be necessary to evaluate alternatives. We have obtained four additional zirconium alkoxides from specialty
chemical suppliers and begun thermogravimetric analysis (TGA) of their vaporization behavior. In addition, we have ordered samples of commercial
zirconium alkoxide solutions from duPont. These are manufactured and marketed as crosslinking and binding additives for paints and inks and will be

significantly lower in cost as compare to "specialty chemical" precursors.

ISSUES

We have extended the precursor optimization task to allow evaluation of additional candidate materials and demonstration of successful vaporization
in the scaleup reactor at ORNL.

Report Prepared By Date
Thomas L. Starr 01/28/05
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