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Introduction

PUBLICATIONS OF THE FOSSIL ENERGY
ADVANCED RESEARCH AND TECHNOLOGY DEVELOPMENT
MATERIALS PROGRAM

April 1, 1993, through March 31, 1995

Compiled by
Paul T. Carlson

1. INTRODUCTION

The objective of the Fossil Energy Advanced Research and Technology Development (AR&TD)
Materials Program' is to conduct research and development on materials for fossil energy
applications, with a focus on the longer-term needs for materials with general applicability to the
various fossil fuel technologies. The Program includes research aimed at a better understanding
of materials behavior in fossil energy environments and on the development of new materials
capable of substantial improvement in plant operations and reliability. The scope of the Program
addresses materials requirements for all fossil energy systems, including materials for coal
preparation, coal liquefaction, coal gasification, heat engines and heat recovery, combustion
systems, and fuel cells. Work on the Program is conducted at national and government
laboratories, universities, and industrial research facilities.

This bibliography covers the period of April 1, 1993, through March 31, 1995, and is a
supplement to previous bibliographies in this series (see page iii).

It is the intent of this series of bibliographies to list only those publications that can be
conveniently obtained by a researcher through relatively normal channels. The publications listed
in this document have been limited to topical reports, open literature publications in refereed
journals, full-length papers in published proceedings of conferences, full-length papers in
unrefereed journals, and books and book articles. Oral presentations, periodic progress reports,
management reports, letter reports, abstracts, and summaries have not been included. -

'Research sponsored by the U.S. Department of Energy, Office of Fossil Energy, AR&TD
Materials Program [DOE/FE AA 15 10 10 0, Work Breakdown Structure Element ORNL-5(A)],
under contract DE-AC05-840R21400 with Martin Marietta Energy Systems, Inc.
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2. PROGRAM DEVELOPMENT AND TECHNOLOGY TRANSFER

2.1 GENERAL PROGRAM
2.1.1 Papers in Conference Proceedings

N. C. Cole and R. R. Judkins, comp., Proceedings of the Seventh Annual Conference on Fossil
Energy Materials, Oak Ridge, Tennessee, May 11-13, 1993, CONF 9305135, ORNL/FMP-93/1,
Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., Oak Ridge, Tenn., July 1993.

N. C. Cole and R. R. Judkins, comp., Proceedings of the Eighth Annual Conference on Fossil
Energy Materials, Oak Ridge, Tennessee, May 10-12, 1994, CONF 9405143, ORNL/FMP-94/1,
Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., Oak Ridge, Tenn., August 1994.

R. R. Judkins, "The DOE Fossil Energy Advanced Research and Technology Development
(AR&TD) Materials Program,” in Proceedings of the Fourth AIST-NEDO/DOE-HQ Joint
Technical Meeting on Materials for Coal Liquefaction, San Francisco, California, October 12-14,
1992, U.S. DOE, Pittsburgh Energy Technology Center, Pittsburgh,1992.

R. R. Judkins, "Overview of the Fossil Energy Materials Program," in Proceedings of the Fifth
AIST-NEDO/DOE-HQ Joint Technical Meeting on Materials for Coal Liquefaction, Toya,
Hokkaido, Japan, January 17-19, 1994, Agency of Industrial Science and Technology-New
Energy and Industrial Technology Development Organization, Tokyo,1994.
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3. METALS AND ALLOYS

3.1 ALLOY DEVELOPMENT
3.1.1 Open Literature Publications

B. G. Gieseke, D. J. Alexander, V. K. Sikka, and R. H. Baldwin, "Mechanical Properties of
Ductile Fe,Al-Based Plates," Scr. Metall. Mater. 29, 129-34 (1993).

J. R. Knibloe, R. N. Wright, C. L. Trybus, and V. K. Sikka, "Microstructure and Mechanical
Properties of Fe,Al Alloys with Chromium," J. Mater. Sci. 28, 2040-48 (1993).

C. G. McKamey, P. J. Maziasz, G. M. Goodwin, and T. Zacharia, "Effects of Alloying
Additions on the Microstructures, Mechanical Properties, and Weldability of Fe;Al-Based
Alloys," Mater. Sci. Eng. A 174, 59-70 (1994).

C. G. McKamey and D. H. Pierce, "Effect of Recrystallization on Room Temperature Tensile
Properties of a Fe;Al-Based Alloy," Scr. Metall. Mater. 28, 1173-76 (1993).

V. K. Sikka, S. Viswanathan, and C. G. McKamey, "Development and Commercialization Status
of Fe,Al-Based Intermetallic Alloys,"J. Mater. Eng. Perf. 2(4), 505-10 (August 1993).

S. Viswanathan, B. R. Shelton, J. K. Wright, and V. K. Sikka, "Effect of Thermomechanical
Processing on the Room-Temperature Tensile Properties of an Fe;Al-Based Alloy," Scr. Metall.
Mater. 29, 589-94 (1993).

J. R. Woodyard and V. K. Sikka, "Effect of Alummum Content on Environmental Embrittlement
in Binary Iron-Aluminum Alloys - Acoustic Emission Analysis," Scr. Metall. Mater. 29, 1489-93
(1993).

3.1.2 Papers in Conference Proceedings

D. J. Alexander and V. K. Sikka, "Mechanical Properties of Iron-Aluminum Alloys," pp. 219-28
in Proceedings of the Seventh Annual Conference on Fossil Energy Materials, Oak Ridge,
Tennessee, May 11-13, 1993, CONF-9305135, ORNL/FMP-93/1, comp. N. C. Cole and R. R.
Judkins, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., July 1993.

R. R. Judkins, "Development of Iron Aluminides for Coal Conversion and Utilization," pp. 61-72
in Proceedings of the Third AIST-NEDO/DOE PETC Joint Technical Meeting on Materials for
Coal Liquefaction, Fukuoka City, Kyusu, Japan, October 23, 1991, Agency of Industrial Science
and Technology-New Energy and Industrial Technology Development Organization, Tokyo,
1991.




Metals and Alloys

C.T. Liu, E. P. George, and C. G. McKamey, "Current Status of Research and Development
on Nickel and Iron Aluminides,” pp. 1147-58 in Proceedings Japan International Symposium on
Intermetallic Compounds for High-Temperature Structural Applications, Chiba, Japan, December
7-10, 1993, ed. M. Yamaguchi and H. Fukutomi, Society for the Advancement of Material and
Process Engineering, Tokyo, 1994.

P. J. Maziasz, C. G. McKamey, B. O. Cavin, C. R. Hubbard, and T. Zacharia, "Some Effects
of Composition and Microstructure on the B2-D0, Ordered Phase Transition in Fe Al Alloys," pp.
209-15 in High Temperature Ordered Intermetallics V, proceedings of symposium held at Boston,
Massachusetts, November 30 -December 2, 1992, Vol. 288, ed. I. Baker, J. D. Whittenberger,
R. Darolia, and M. H. Yoo, Materials Research Society, Pittsburgh, 1993.

C. G. McKamey and P. J. Maziasz, “Effect of Alloying Additions and Microstructure on Creep-
Rupture Properties of Fe;Al-Based Alloys," pp. 147-58 in Processing, Properties, and
Applications of Iron Aluminides, San Francisco, California, February 27 - March 3, 1994, ed. J.
H. Schneibel and M. A. Crimp, The Metallurgical Society, Warrendale, Pa., 1994.

C. G. McKamey and P. J. Maziasz, “Effect of Alloying Additions and Microstructure on Creep-
rupture Properties of Fe;Al-Based Alloys," pp. 169-83 in Proceedings of the Eighth Annual
Conference on Fossil Energy Materials, Oak Ridge, Tennessee, May 10-12, 1994, CONF-
9405143, ORNL/FMP-94/1, comp. N. C. Cole and R. R. Judkins, Martin Marietta Energy
Systems, Inc., Oak Ridge Natl. Lab., August 1994.

C. G. McKamey, V. K. Sikka, and G. M. Goodwin, "Development of Ductile Fe,;Al-Based
Aluminides," pp. 161-70 in Proceedings of the Seventh Annual Conference on Fossil Energy
Materials, Oak Ridge, Tennessee, May 11-13, 1993, CONF-9305135, ORNL/FMP-93/1, comp.
N. C. Cole and R. R. Judkins, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., July
1993.

C. G. McKamey and E. H. Lee, "Measurement of the Critical Level of Moisture for Initiation
of Water-Vapor-Induced Environmental Embrittlement in Fe;Al-Based Alloys," pp. 983-88 in
High Temperature Ordered Intermetallics V, proceedings of symposium held at Boston,
Massachusetts, November 30 -December 2, 1992, Vol. 288, ed. I. Baker, J. D. Whittenberger,
R. Darolia, and M. H. Yoo, Materials Research Society, Pittsburgh, 1993.

S. Schoenfeld, B. K. Kad, R. Asaro, and C. G. McKamey, "Hot Deformation Simulations in
FeAl/Fe;Al Alloys: Identifying Ideal Deformation Paths,” pp. 39-46 in Processing, Properties,
and Applications of Iron Aluminides, San Francisco, California, February 27 - March 3, 1994,
ed. J. H. Schneibel and M. A. Crimp, The Metallurgical Society, Warrendale, Pa., 1994.

V. K. Sikka, "Processing and Applications of Iron Aluminides,” pp. 3-13 in Processing,
Properties, and Applications of Iron Aluminides, San Francisco, California, February 27 - March
3, 1994, ed. J. H. Schneibel and M. A. Crimp, The Metallurgical Society, Warrendale, Pa.,
1994.
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V. K. Sikka, S. Viswanathan, and C. G. McKamey, "Development and Commercialization Status
of Fe;Al-Based Intermetallic Alloys," pp. 483-91 in Structural Intermetallics, Champion,
Pennsylvania, September 26-30, 1993, ed. R. Darolia, J. J. Lewandowski, C. T. Liu, P. L.
Martin, D. B. Miracle, and M. V. Nathal, The Metallurgical Society, Warrendale, Pa., 1994.

V. K. Sikka, "Development of Nickel and Iron Aluminides and Their Applications,” pp. 282-95
in Advances in High Temperature Structural Materials and Protective Coatings, ed. A. K. Koul,
V. R. Parameswaran, J. P. Immarigeon, W. Wallace, National Research Council of Canada,
Ottawa, Canada, 1994.

V. K. Sikka, R. H. Baldwin and C. R. Howell, "Low-Aluminum Content Iron-Aluminum
Alloys," p. 197-208 in Proceedings of the Seventh Annual Conference on Fossil Energy Materials,
Oak Ridge, Tennessee, May 11-13, 1993, CONF-9305135, ORNL/FMP-93/1, comp. N. C. Cole
and R. R. Judkins, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., July 1993.

V. K. Sikka, "Low-Aluminum Content Iron-Aluminum Alloys,” pp. 261-78 in Proceedings of
the Eighth Annual Conference on Fossil Energy Materials, Oak Ridge, Tennessee, May 10-12,
1994, CONF-9405143, ORNL/FMP-94/1, comp. N. C. Cole and R. R. Judkins, Martin Marietta
Energy Systems, Inc., Oak Ridge Natl. Lab., August 1994.

V. K. Sikka, S. Viswanathan, and S. Vyas, "Acceptable Aluminum Additions for Minimal
Environmental Effect in Iron Aluminides," pp. 971-76 in High Temperature Ordered
Intermetallics V, proceedings of symposium held at Boston, Massachusetts, November 30 -
December 2, 1992, Vol. 288, ed. 1. Baker, J. D. Whittenberger, R. Darolia, and M. H. Yoo,
Materials Research Society, Pittsburgh, 1993.

M. N. Srinivasan and V. K. Sikka, "Tensile Properties of a Mechanically Alloyed Fe;Al-Based
Alloy,” pp. 69-78 in Processing, Properties, and Applications of Iron Aluminides, San Francisco,
California, February 27 - March 3, 1994, ed. J. H. Schneibel and M. A. Crimp, The
Metallurgical Society, Warrendale, Pa., 1994,

S. Viswanathan, C. G. McKamey, P. J. Maziasz, and V. K. Sikka, "Tensile Properties of As-Cast
Iron-Aluminide Alloys," pp. 171-80 in Proceedings of the Seventh Annual Conference on Fossil
Energy Materials, Oak Ridge, Tennessee, May 11-13, 1993, CONF-9305135, ORNL/FMP-93/1,
comp. N. C. Cole and R. R. Judkins, Martin Marietta Energy Systems, Inc., Oak Ridge Natl.
Lab., July 1993.

S. Viswanathan, C. G. McKamey, P. J. Maziasz, and V. K. Sikka, "Microstructures and Tensile
Properties of As-Cast Iron Aluminide Alloys," pp. 159-69 in Processing, Properties, and
Applications of Iron Aluminides, San Francisco, California, February 27 - March 3, 1994, ed. J.
H. Schneibel and M. A. Crimp, The Metallurgical Society, Warrendale, Pa., 1994.
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S. Viswanathan, C. G. McKamey, and P. J. Maziasz, " Tensile Properties of As-Cast Fe,Al-Based
Alloys,” pp. 195-204 in Proceedings of the Eighth Annual Conference on Fossil Energy
Materials, Oak Ridge, Tennessee, May 10-12, 1994, CONF-9405143, ORNL/FMP-94/1, comp.
N. C. Cole and R. R. Judkins, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab.,
August 1994,

3.2 MECHANICAL PROPERTIES
3.2.1 Open Literature Publications

C. A. Clark, R. N. Wright, J. K. Wright, and B. H. Rabin, "Elevated Temperature Mechanical
Properties of Reaction Synthesized Fe,Al," to be published in Scr. Merall. Mater. (1995).

T. A. Hyde, C. H. Sellers, J. K. Wright, and R. N. Wright, "Electrical Resistance Analysis of
the DO,-B2 Transition in Alloys of Fe,Al," Scr. Metall. Mater. 30(1), 113-18 (1994).

J. R. Knibloe, R. N. Wright, C. L. Trybus, and V. K. Sikka, "Microstructure and Mechanical
Properties of Fe;Al Alloys with Cr," J. Mater. Sci. 28, 2040-2048 (1993).

B. H. Rabin, R. N. Wright, J. K. Wright, and C. H. Sellers, "Grain Growth Behavior of Fe;Al
Fabricated by Different Methods," J. Mater. Res. 9(6), 1384-91 (June 1994).

C. H. Sellers, T. A. Hyde, T. O'Brien, and R. N. Wright, "Phase Transformations in Fe Al +
Ti Alloys," J. Phys. Chem. Solids 55, 505-15 (1994).

S. Viswanathan, B. R. Shelton, J. K. Wright and V. K. Sikka, "Effect of Thermomechanical
Processing on the Room-Temperature Properties of An Fe;Al-Based Alloy," Scr. Metall. Mater.
29(5), 589-94 (1993).

3.2.2 Papers in Conference Proceedings

J. A. Cook, P. K. Liaw, and C. T. Liu, "Fracture Characteristics of Cr,Nb-based Intermetallics,"
to be published in Proceedings of the TMS Symposium on Fatigue and Fracture of Ordered
Intermetallics, Rosemont, Illinois, October 2-6, 1994, The Metallurgical Society, Warrendale,
Pa., 1995.

J. A. Cook, P. K. Liaw, and C. T. Liu, “Fracture Behavior of Cr,Nb-based Intermetallics,” pp.
401-12 in Proceedings of the Eighth Annual Conference on Fossil Energy Materials, Oak Ridge,
Tennessee, May 10-12, 1994, CONF-9405143, ORNL/FMP-94/1, comp. N. C. Cole and R. R.
Judkins, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., August 1994.
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M. L. Johnson, D. E. Mikkola, and R. N. Wright, "Influence of Alloying on Abrasive Wear and
Cavitation Erosion Behavior of Fe;Al-Based Alloys," pp. 311-25 in Processing, Properties, and
Applications of Iron Aluminides, San Francisco, California, February 27 - March 3, 1994, ed. J.
H. Schneibel and M. A. Crimp, The Metallurgical Society, Warrendale, Pa., 1994.

J. K. Wright and R. N. Wright, "Processing Iron Aluminides by Reaction Synthesis," pp. 47-57
in Processing, Properties, and Applications of Iron Aluminides, San Francisco, California,
February 27 - March 3, 1994, ed. J. H. Schneibel and M. A. Crimp, The Metallurgical Society,
Warrendale, Pa., 1994.

R. N. Wright and J. K. Wright, "The Influence of Processing on Microstructure and Properties
of Iron Aluminides," pp. 279-86 in Proceedings of the Eighth Annual Conference on Fossil Energy
Materials, Oak Ridge, Tennessee, May 10-12, 1994, CONF-9405143, ORNL/FMP-94/1, comp.
N. C. Cole and R. R. Judkins, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab.,
August 1994.

J. K. Wright and R. N. Wright, "The Influence of Thermomechanical Processing on
Microstructure and Properties of Iron Aluminides,” pp. 209-18 in Proceedings of the Seventh
Annual Conference on Fossil Energy Materials, Oak Ridge, Tennessee, May 11-13, 1993, CONF-
9305135, ORNL/FMP-93/1, comp. N. C. Cole and R. R. Judkins, Martin Marietta Energy
Systems, Inc., Oak Ridge Natl. Lab., July 1993.

R. N. Wright, J. R. Fincke, D. W. Swank, D. C. Haggard, and C. R. Clark, "The Influence of
Processing Parameters on Microstructure and Properties of Fe;Al-Based Coatings, "to be published
in Proceedings of the TMS Symposium on High-Temperature Coatings, Rosemont, Illinois,
October 2-6, 1994, The Metallurgical Society, Warrendale, Pa., 1995.

R. N. Wright, J. K. Wright, C. H. Sellers, T. A. Hyde, and T. K. O'Brien, "Phase
Transformations in Fe;Al Alloyed with Ti and Cr," to be published in Proceedings of the TMS
Symposium on Mechanical Properties and Phase Transformations in Multi-Component
Intermetallics, Rosemont, lllinois, October 2-6, 1994, The Metallurgical Society, Warrendale,
Pa., 1995.

3.3 JOINING

3.3.1 Open Literature Publications

A. A. Fasching, D. 1. Ash, G. R. Edwards, and S.A. David, "Hydrogen Cracking Behavior in
an Iron Aluminide Alloy," Scr. Metall. Mater. 32, 389-94 (1995).

A. A. Fasching, G. R. Edwards, and S. A. David, "Grain Growth Kinetics of an Iron Aluminide
Alloy,"Scr. Metall. Mater. 30, 1003-8 (1994).
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C. D. Lundin and C.Y. P. Qiao, "Weld Stress Rupture Behavior of Advanced Austenitic High
Temperature Alloys," PVP, ASME 286, 97-102 (June 1994).

C. D. Lundin and C.Y.P. Qiao,"Microstructural Investigation of the Weld HAZ in a Modified
800H Alloy," Trans. ASME 116, 629-34 (July 1974).

C. D. Lundin, C.Y.P. Qiao, T. P. S. Gill, and G. M. Goodwin, "Hot Ductility and Hot Cracking
Behavior of Modified 316 Stainless Steels Designed for High-Temperature Service," Weld J. 72,
189s-200s (May 1993).

C. D. Lundin, C.Y.P. Qiao, and R. W. Swindeman, "Weld HAZ Characterization of Modified
800H Alloys," PVP, ASME 262, 65-74 (July 1993).

C. D. Lundin and C.Y.P. Qiao, “An Investigation on the Relationship between the Microstructure
and HAZ Softening Behavior,” Microstruct. Sci. 21, 317-30 (1994).

3.3.2 Topical Reports

A. A. Fasching, G. R. Edwards, and S. A. David, Weldability of Polycrystalline Aluminides, MT-
CWR-093-016, ORNL/SUB/85-27421/06, Center for Welding and Joining Research, Golden,
Colorado, July 1993.

C. D. Lundin and C.Y.P. Qiao, Weldability of Modified 800H Alloy, ORNL/Sub/88-07685/04,
Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., June 1994.

3.3.3 Papers in Conference Proceedings

G. R. Edwards, A. A. Fasching, M. 1. Onsoien, and J. W. Allen, "Advanced Concepts in Joining
by Conventional Processes", pp. 222-39 in Advanced Joining Technologies for New Materials I,
Cocoa Beach, Florida, March 2-4, 1994, 1994.

G. M. Goodwin, P. J. Maziasz, C. G. McKamey, J. H. DeVan, and V. K. Sikka, "Weldability
of Iron Aluminides,” pp. 205-10 in Proceedings of the Eighth Annual Conference on Fossil
Energy Materials, Oak Ridge, Tennessee, May 10-12, 1994, CONF-9405143, ORNL/FMP-94/1,
comp. N. C. Cole and R. R. Judkins, Martin Marietta Energy Systems, Inc., Oak Ridge Natl.
Lab., August 1994. :

G. M. Goodwin, C. G. McKamey, P. J. Maziasz, and V. K. Sikka, "Weldability of Iron
Aluminides," pp. 181-88 in Proceedings of the Seventh Annual Conference on Fossil Energy
Materials, Oak Ridge, Tennessee, May 11-13, 1993, CONF-9305135, ORNL/FMP-93/1, comp.
N. C. Cole and R. R. Judkins, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab., July
1993.
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C. D. Lundin and C.Y.P. Qiao,"Comparative Evaluation of the Weldability of Modified 800H
and Other Advanced Austenitic Stainless Steels,” pp. 341-51 in Proceedings of the Seventh Annual
Conference on Fossil Energy Materials, Oak Ridge, Tennessee, May 11-13, 1993, CONF-
9305135, ORNL/FMP-93/1, comp. N. C. Cole and R. R. Judkins, Martin Marietta Energy
Systems, Inc., Oak Ridge Natl. Lab., July 1993.

C. D. Lundin and C.Y.P. Qiao, "Investigation on the Weldability of High Temperature Alloy
Tubing Materials,” pp. 365-75 in Proceedings of the Eighth Annual Conference on Fossil Energy
Materials, Oak Ridge, Tennessee, May 10-12, 1994, CONF-9405143, ORNL/FMP-94/1, comp.
N. C. Cole and R. R. Judkins, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lab.,
August 1994.

C. D. Lundin and C.Y.P. Qiao,"Stress Rupture Evaluation of Weldments and Base Metal in a
Modified 800H Alloy," pp. 97-104 in Welding - Joining - Coating and Surface Modification of
Advanced Materials, proceedings of the Pre-Assembly Symposium of the 47th Annual Assembly
of ITW, Dalian, China, September 1994.

3.4 COATINGS DEVELOPMENT
3.4.1 Open Literature Publications

F. D. Geib and R. A. Rapp, "Simultaneous Chromizing-Aluminizing Coating of Low-Alloy Steels
by a Halide-Activated Pack Cementation Process," Oxid. Met. 40, 213-28, (1993).
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