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ANL-4 Development of Nondestructive Evaluation Methods for Structural
and Functional Materials 49640 10/01/74 09/30/08
Performer Name and Address Principal Investigator(s)
Argonne National Laboratory K. Natesan
9700 S. Cass Ave.
Argonne, IL 60439
BUDGET AND COST REPORT
Prior Year Funds [$K] 63
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 20 40 65 80 100 120 135 155 170 180 190 205
Actual Costs 25 50 66 90 109 115
Variance (5) (10) 1) (10) (9) 5 135 155 170 180 190 205
MILESTONE REPORT
Milestone Milestone Description Due Date Revised Completion
Designation Due Date Date
ANL 4-1 Conduct experiments to evaluate the role of Cl in the fireside corrosion of 06/30/05
advanced ferritic steels at 650°C
ANL 4-2 Continue corrosion tests on advanced nickel-base alloys in presence of sulfate 09/30/05
deposits at temps. between 650 & 800°C w/variation in deposit chemistry
ANL 4-3 Continue corrosion evaluation of advanced nickel-base alloys in presence of alkali 09/30/05
sulfate/alkali chloride vapor in simulated fireside combustion environments
ANL 4-4 Evaluate corrosion performance of metallic and ceramic materials exposed in 09/30/05

NETL and North Dakota coal cumbustors




TECHNICAL HIGHLIGHTS

ANL-4 Corrosion and Mechanical Properties of Materials in Combustion and Mixed-Gas Environments

Technical Progress

During this period, corrosion testing is continued on several Fe- and Ni-base alloys in the presence of coal-ash in support of advanced steam-cycle
conditions. In addition, we continued experiments to establish the causes for the accelerated corrosion (in fireside environments) of intermediate Cr
steels (containing 9-12 wt.% Cr) at 650°C. We have examined the corrosion performance of alloys such as modified 9Cr-1Mo, E911, HCM12A, and
NF616 in simulated fireside environments that contained air with1% SO2 and 300 ppm NaCl. We have evaluated the alloys tested at 650°C in three
different environments, namely, air with 1%S02, air with 1%S0O2 and 300-ppm NacCl, and Ar with 300-ppm NacCl. In a fourth experiment, we exposed
preoxidied (in air at 800°C for 17-h) specimens to air with 1%S02 and 300-ppm NaCl. We have measured the weight change of the specimens
before and after exposure and analyzed the scale morphology and elemental concentrations in the corrosion products using scanning electron
microscopy and energy dispersive X-ray analysis. Based on the results from these experiments and mechanistic understanding of the role of chlorine
in the corrosion performance of intermediate Cr steels, we have developed coatings to improve the corrosion performance of the intermediate
chromium steels at 650°C in fireside environments. The coated specimens were exposed to fireside environments in the presence of ash and sodium
sulfate mixture with and without NaCl. Several of the coated specimens performed extremely well. Additional experiments and microstructural
analysis of the tested specimens are in progress.

Meetings

Natesan will present a paper entitled, “Fireside Corrosion of Advanced Steam-Cycle Materials,” at the Clearwater Coal Conference on Coal Utilization
& Fuel Systems, Coal Technology: Yesterday-Today-Tomorrow, Clearwater, FL, April 17-21, 2005.

Natesan will also participate in the 19th Fossil Energy Materials Meeting, Knoxville, TN, May 9-11, 2005.

ISSUES

Report Prepared By Date
K. Natesan 04/13/05
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Technical Progress

During this period, corrosion testing is continued on several Fe- and Ni-base alloys in the presence of coal-ash in support of advanced steam-cycle conditions.  In addition, we continued experiments to establish the causes for the accelerated corrosion (in fireside environments) of intermediate Cr steels (containing 9-12 wt.% Cr) at 650°C.  We have examined the corrosion performance of alloys such as modified 9Cr-1Mo, E911, HCM12A, and NF616 in simulated fireside environments that contained air with1% SO2 and 300 ppm NaCl.  We have evaluated the alloys tested at 650°C in three different environments, namely, air with 1%SO2, air with 1%SO2 and 300-ppm NaCl, and Ar with 300-ppm NaCl.   In a fourth experiment, we exposed preoxidied (in air at 800°C for 17-h) specimens to air with 1%SO2 and 300-ppm NaCl.  We have measured the weight change of the specimens before and after exposure and analyzed the scale morphology and elemental concentrations in the corrosion products using scanning electron microscopy and energy dispersive X-ray analysis.  Based on the results from these experiments and mechanistic understanding of the role of chlorine in the corrosion performance of intermediate Cr steels, we have developed coatings to improve the corrosion performance of the intermediate chromium steels at 650°C in fireside environments.  The coated specimens were exposed to fireside environments in the presence of ash and sodium sulfate mixture with and without NaCl.  Several of the coated specimens performed extremely well.  Additional experiments and microstructural analysis of the tested specimens are in progress.

Meetings

Natesan will present a paper entitled, “Fireside Corrosion of Advanced Steam-Cycle Materials,” at the Clearwater Coal Conference on Coal Utilization & Fuel Systems, Coal Technology: Yesterday-Today-Tomorrow, Clearwater, FL, April 17-21, 2005.

Natesan will also participate in the 19th Fossil Energy Materials Meeting, Knoxville, TN, May 9-11, 2005.
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