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BUDGET AND COST REPORT
Prior Year Funds [$K] 218
Total Current Year Commitment $K] 618
Projected Current Year Costs [$K] 504
o N D J F M A M J J A S
Planned Costs 42 84 126 168 210 252 294 336 378 420 462 504
Actual Costs 22 44 55
Variance 20 40 71 168 210 252 294 336 378 420 462 504
MILESTONE REPORT
Milestone Milestone Description Due Date Revised Completion
Designation Due Date Date
3-1 Complete studies on the effects of Pd alloying on the liquidus temperature and 11/30/04 11/30/04
wetting mechanisms of Ag-CuO.
3.2 Initiate study of the effects of TiO2 on the liquidus temperature and wetting 02/28/05
mechanisms of Ag-CuO.
3.3 Evaluate the corrosion resistance of a ceramic membrane/alloy gas manifold joint, 05/31/05
brazed using one of the newly developed brazing filler metal systems, in
3.4 Develop an internal source of exothermic heating to melt the air brazes locally in 09/30/05

place.application in H2 separation.




TECHNICAL HIGHLIGHTS

Complete studies on the effects of Pd alloying on the liquidus temperature and wetting mechanisms of Ag-CuO (in completion of Milestone 3-1)

Because the applicability of the Ag-CuO brazes is limited by the eutectic transformation in this system, we sought to extend the use temperature by
adding a higher melting point noble metal element; in this case palladium. At low additions, palladium was shown to increase both the eutectic and
monotectic transformation temperatures of the Ag-CuO system by approximately 10°C/1mole % of Pd added (up to ~10mole % of Pd). The liquidus
temperature (monotectic) continues to climb in a non-linear fashion with additional Pd, but the details of the corresponding pseudoternary diagram
have yet to be defined (it is part of an on-going study being conducted at PNNL by a PhD candidate from Washington State University). The
wettability of any given Ag-CuO braze is reduced by adding Pd, but can be partly compensated by increasing the CuO content slightly. Optimization
studies will be conducted to determine the exact nature of this compositional balance and bend testing will identify the resulting effects on joint
strength.

Papers Submitted During the 4th Quarter of FY2004

1.J. T. Darsell and K. S. Weil, “The Effect of Pd Additions on the Invariant Reactions in the Ag-CuOx System,” Journal of Phase Equilibria, in review.
2.J. T. Darsell and K. S. Weil, “The Effect of Pd Additions on the Solidus/Liquidus Temperatures and Wetting Properties of Ag-Cu Based Air Brazes,”
Journal of Alloys and Compounds, in review.

3.J.Y.Kim, J.S. Hardy, and K. S. Weil, "Silver-copper oxide based reactive air braze (RAB) for joining yttria-stabilized zirconia," J. Mater. Res., in
press.

4. K.S. Weil, J.S. Hardy, J.P. Rice, and J.Y. Kim, "Brazing as a Means of Sealing Ceramic Membranes for Use in Advanced Coal Gasification
Processes," Fuel, in press.
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