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ORNL Material Reports Reviewed

• IDS-NF requested ORNL research any past SNS-sponsored 
reports dealing with Hg-compatible materials
Steve Pawel headed the SNS related research• Steve Pawel headed the SNS-related research
– SNS research not a comprehensive, wide-ranging materials review, but rather a 

series of shorter, more focused experiments
R lt  d t d tl  i  ORNL t  b t  j l ti l– Results documented mostly in ORNL reports, but some journal articles

– Most work focused on SS316L/316LN in thermal convection loops and cavitation 
testing
Also investigated some 316L variants (composition changes  coatings  treatments  – Also investigated some 316L variants (composition changes, coatings, treatments, 
etc)
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Cavitation Related Papers
• S. J. Pawel and E. T. Manneschmidt, “Preliminary Evaluation of Cavitation Resistance S. J. Pawel and E. T. Manneschmidt, Preliminary Evaluation of Cavitation Resistance 

of Type 316LN Stainless Steel in Mercury Using a Vibratory Horn,” J. Nucl. Mater. 318 
(2003) 122.

• S. J. Pawel, “Assessment of Cavitation-Erosion Resistance of 316LN Stainless Steel as 
a Function of Surface Treatment ” J  Nucl  Mater  343 (2005) 101a Function of Surface Treatment,  J. Nucl. Mater. 343 (2005) 101.

• S. J. Pawel, “Assessment of Cavitation-Erosion Resistance of Potential Pump Impeller 
Materials for Mercury Service at the Spallation Neutron Source,” Oak Ridge National 
Laboratory Technical Memorandum ORNL/TM-2007/033, March 2007.

• S. J. Pawel and L. K. Mansur, “Cavitation-Erosion Resistance of 316LN Stainless Steel 
in Mercury Containing Metallic Solutes,” J. Nucl. Mater. 377 (2008) 174.

• J. R. Haines, B. W. Riemer, D. K. Felde, J. D. Hunn, S. J. Pawel, C. C. Tsai, "Summary of 
Cavitation Erosion Investigations for the SNS Mercury Target," J. Nucl. Mater. 343 Cavitation Erosion Investigations for the SNS Mercury Target,  J. Nucl. Mater. 343 
(2005) 58.
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Hg Compatibility Papers

• J. R. DiStefano, S. J. Pawel, and E. T. Manneschmidt, “Materials Compatibility Studies for the 
Spallation Neutron Source,” Oak Ridge National Laboratory Technical Memorandum ORNL/TM-
13675, September 1998.

• S  J  Pawel  J  R  DiStefano  J  P  Strizak  C  O  Stevens  and E  T  Manneschmidt  “Screening Test S. J. Pawel, J. R. DiStefano, J. P. Strizak, C. O. Stevens, and E. T. Manneschmidt, Screening Test 
Results of Fatigue Properties of Type 316LN Stainless Steel in Mercury,” Oak Ridge National 
Laboratory Technical Memorandum ORNL/TM-13759, March 1999.

• S. J. Pawel, J. R. DiStefano, and E. T. Manneschmidt, “Thermal Gradient Mass Transfer of Type 
316L Stainless Steel and Alloy 718 in Flowing Mercury,” J. Nucl. Mater. 296 (2001) 210.y g y, ( )

• S. J. Pawel, R. P. Taleyarkhan, D. K. Felde, and E. T. Manneschmidt, “Influence of Mercury Velocity 
on Compatibility with Type 316L/316LN Stainless Steel in a Flow Loop,” J. Nucl. Mater. 318 (2003) 
313.

• S. J. Pawel and E. T. Manneschmidt, “Corrosion of Type 6061-T6 Aluminum in Mercury and , yp y
Mercury Vapor,” J. Nucl. Mater. 318 (2003) 355.

• S. J. Pawel and L. K. Mansur, "Preliminary Evaluation of Cavitation-Erosion Resistance of Ti-alloys 
in Mercury for the Spallation Neutron Source," J. Nucl. Mater. Xxx (2009) xxx. (in publication 
process)
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IDS-NF Materials Research

• Pawel's Hg laboratory and waste handling capabilities still available
– 4ft x 4ft walk-in hood
– Standard lab hood (6ft x 2.5ft working surface)Standard lab hood (6ft x 2.5ft working surface)
– Thermal convection loop tests

• Can perform small-scale Hg compatibility experiments with minimal overhead 
related to Health/Safety documentation & preparationsy p p

• Experiments related to exposure of most materials to Hg or Hg vapor
– Potential wetting
– Chemical interactionChemical interaction
– Corrosion (mass transfer) of any type (general, pitting, liquid metal embrittlement, 

etc)
– No radiation testingg

• In the past, have also performed tensile & fatigue tests on materials immersed 
in Hg (special containers)
– Much more expensive tests
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