Quarterly Management Report

Contract Start

Contract End

WBS Element Project Title Contract Number
UNDEERC-4 Materials Testing in Fossil Energy Systems 4000028064 10/01/94 06/01/05
Performer Name and Address Principal Investigator(s)
Energy & Environmental Research Center John Hurley
University of North Dakota
PO Box 9018
Grand Forks, ND 58202-9018
BUDGET AND COST REPORT
Prior Year Funds [$K] 0
Total Current Year Commitment $K] 79
Projected Current Year Costs [$K] 79
o N D F M A M J J A S
Planned Costs 59 65 72 79 0 0 0 0 0 0 0
Actual Costs 35 41 46 49 51 58 0 0 0 0 0
Variance 24 24 26 30 (51) (58) 0 0 0 0 0
MILESTONE REPORT
Milestone Milestone Description Due Date Revised Completion
Designation Due Date Date
UND-4-2 Expose coupons in EERC systems and perform ASTM corrosion determinations 11/30/04 12/15/04
and SEM analysis
UND-4-3 Give presentation at the Seventeenth Annual Conference on Fossil Energy 06/30/04 06/10/04
Materials
Prepare final report 01/31/05

UND-4-4




TECHNICAL HIGHLIGHTS

The University of North Dakota Energy & Environmental Research Center (EERC) is providing expertise and assistance to the Advanced Research
Materials Program, which is investigating ceramic and alloy corrosion in fossil energy systems. It is difficult to simulate under controlled laboratory
conditions all of the possible corrosion and erosion mechanisms to which a material may be exposed in an energy system. Therefore, the EERC is
working with Oak Ridge National Laboratory (ORNL) to provide materials scientists with opportunities to expose materials in pilot-scale systems to
corrosion and erosion conditions similar to those occurring in commercial power systems.

The EERC has two pilot-scale solid fuel-fired systems available for exposure of material coupons. The slagging furnace system is a high-temperature
combustor built under the U.S. Department of Energy High-Performance Power System Program as a testing facility for advanced heat exchanger
subsystems. In addition, a pilot-scale entrained-bed gasifier system known as the transport reactor development unit (TRDU) is available in which
coupons can be exposed and hydrogen separation membranes tested under field conditions.

During this quarter, scanning electron microscope (SEM) analysis was performed on coupons of Cr—Fe—MgO alloys which had been exposed to a
1000-hour laboratory corrosion test performed in simulated coal combustion conditions. The test was performed at 1100°C under conditions
simulating a pulverized coal-fired boiler using lllinois No. 6 coal. For comparison, coupons were also included of MA956, an iron—chrome—aluminum
oxide dispersion-strengthened alloy made by Special Metals, and PM2000, an alloy similar to MA956 but made by Plansee. Coupons of each alloy
were removed after 200, 500, and 1000 hours and the mass wastage was determined using ASTM International G1-88. In addition, SEM analysis
was performed on duplicate 1000-hour coupons to determine the mechanisms of corrosion. The results of the analysis are being written up in an
annual report which will be sent out during the next quarter. In addition, it was decided in discussions with the ORNL technical representative to use
the remaining funds to perform joining tests of the PM2000 using a transient liquid-phase bonding technique previously tested at the EERC under a
separate joint venture program, Task 64 in the EERC-DOE Cooperative Agreement No. DE-FC26-98FT40321. Initial tests indicated that some
oxidation of the joints had occurred, so they will be repeated under high vacuum (10-7 torr) over the next quarter.

ISSUES

Report Prepared By Date

John Hurley 05/02/05
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	TH: The University of North Dakota Energy & Environmental Research Center (EERC) is providing expertise and assistance to the Advanced Research Materials Program, which is investigating ceramic and alloy corrosion in fossil energy systems. It is difficult to simulate under controlled laboratory conditions all of the possible corrosion and erosion mechanisms to which a material may be exposed in an energy system. Therefore, the EERC is working with Oak Ridge National Laboratory (ORNL) to provide materials scientists with opportunities to expose materials in pilot-scale systems to corrosion and erosion conditions similar to those occurring in commercial power systems.

The EERC has two pilot-scale solid fuel-fired systems available for exposure of material coupons. The slagging furnace system is a high-temperature combustor built under the U.S. Department of Energy High-Performance Power System Program as a testing facility for advanced heat exchanger subsystems. In addition, a pilot-scale entrained-bed gasifier system known as the transport reactor development unit (TRDU) is available in which coupons can be exposed and hydrogen separation membranes tested under field conditions.

During this quarter, scanning electron microscope (SEM) analysis was performed on coupons of Cr–Fe–MgO alloys which had been exposed to a 1000-hour laboratory corrosion test performed in simulated coal combustion conditions. The test was performed at 1100°C under conditions simulating a pulverized coal-fired boiler using Illinois No. 6 coal. For comparison, coupons were also included of MA956, an iron–chrome–aluminum oxide dispersion-strengthened alloy made by Special Metals, and PM2000, an alloy similar to MA956 but made by Plansee. Coupons of each alloy were removed after 200, 500, and 1000 hours and the mass wastage was determined using ASTM International G1-88. In addition, SEM analysis was performed on duplicate 1000-hour coupons to determine the mechanisms of corrosion. The results of the analysis are being written up in an annual report which will be sent out during the next quarter. In addition, it was decided in discussions with the ORNL technical representative to use the remaining funds to perform joining tests of the PM2000 using a transient liquid-phase bonding technique previously tested at the EERC under a separate joint venture program, Task 64 in the EERC–DOE Cooperative Agreement No. DE-FC26-98FT40321. Initial tests indicated that some oxidation of the joints had occurred, so they will be repeated under high vacuum (10-7 torr) over the next quarter.
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