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Professor R.G. Ballinger 

 
Professor of  

Nuclear Science and Engineering and 
Materials Science and Engineering 

Massachusetts Institute of Technology 
 
 
S.B. Mechanical Engineering, Worcester Polytechnic Institute, 1975 
S.M. Nuclear Engineering, Massachusetts Institute of Technology, 1977 
S.M. Materials Science, Massachusetts Institute of Technology, 1978 
Sc.D. Nuclear Materials Engineering, Massachusetts Institute of Technology, 1982 
 
Ronald G. Ballinger is a Professor of Nuclear Science and Engineering and Materials Science 
and Engineering (Promotion effective June 1, 2005).  Professor Ballinger is also Head of the 
H.H. Uhlig Corrosion Laboratory in the Department of Materials Science and Engineering at 
MIT.  Professor Ballinger is active in the teaching of graduate and undergraduate subjects in 
reactor design, corrosion engineering, chemistry, mechanical behavior and physical metallurgy. 
 
Professor Ballinger served for 8 years in the nuclear navy before attending college.  After 
receiving his B.S. in Mechanical Engineering from Worcester Polytechnic Institute in 1975 he 
did his graduate work at MIT.  He received his S.M. in Nuclear Engineering in 1977 and in 
Materials Science in 1978.  He received his Sc.D. in Nuclear Materials Engineering in 1982 with 
a thesis entitled "Corrosion Fatigue of Nickel Base Alloys for Nuclear Applications."  After 
receiving his Sc.D. he joined the faculty with a joint appointment as an Assistant Professor in the 
Nuclear Engineering and Materials Science and Engineering Departments.  He was promoted to 
Associate Professor in 1987 and received tenure in 1989.  He has been promoted to Full 
Professor, effective June 1, 2005. 
 
Professor Ballinger's areas of specialization are materials selection and engineering of nuclear 
engineering systems and environmental degradation and life assessment of these systems.  
Specific areas of active research are as follows:  (1) environmental effects on material behavior, 
(2) physical metallurgical and electrochemical aspects of environmentally assisted cracking in 
aqueous systems, (3) stress corrosion cracking and hydrogen embrittlement in Light Water 
Reactor systems, (4) failure analysis of engineering structures, (5) the effect of radiation on 
aqueous chemistry, (6) experimental fatigue and fracture mechanics, (7) degradation of materials  
properties and their effects on component life, (8) nuclear fuel performance including, gas 
reactor coated particle fuel and environmental degradation, processing, and storage of metallic 
uranium fuel, and (9) materials development for advanced reactor and fusion systems including, 
supercritical water, supercritical CO2, liquid metal, high temperature gas reactor and cryogenic 
structural applications. 
 
Professor Ballinger has taught the MIT Nuclear Science and Engineering Department’s courses 
related to fuel development and performance since his joining the faculty.  He currently teaches 
these courses as well as corrosion and chemistry courses in the Department of Materials Science 
and Engineering. 
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Professor Ballinger spent his sabbatical leave at the EPRI where he participated in the 
organization and implementation of a new program to improve steam generator reliability.  In 
this capacity he organized and conducted one of the first workshops that brought together the 
world experts in the area of stress corrosion cracking in alloy 600 to discuss the state of our 
current knowledge in this area and to make recommendations for future research. 
 
Professor Ballinger has authored or co-authored more than 100 scientific publications and is a 
member of several professional societies including the National Association of Corrosion 
Engineers, The American Society for Metals, The Electrochemical Society, The American 
Nuclear Society, and the American Society for Testing and Materials.  Professor is currently 
Vice Chair/Chair-Elect of the Materials Science and Technology Division of the American 
Nuclear Society. 
 
Professor Ballinger is a member of the International Cooperative Group on Environmentally 
Assisted Cracking of Light Water Reactor Materials (ICG-EAC).  The ICG-EAC is charged with 
the development of methodology for understanding of Light Water Reactor (LWR) materials. 
 
Professor Ballinger has served or is serving on several DOE committees dealing with the 
stabilization, processing and disposition of metallic uranium fuel from the production reactors as 
well as from research reactors including teams to evaluate options for the Hanford, Savannah 
River, and INEL sites.  He also is, or has been, a member of several DOE committees to evaluate 
advanced reactor options and materials for these options.  These committees include: (1) the 
DOE Independent Technical Review Group (ITRG): Design Features and Technology 
Uncertainties for the Next Generation Nuclear Plant.  The ITRG was tasked with evaluating 
options for the Next Generation Nuclear Plant (NGNP), (2) The DOE Power Conversion Unit 
Study Committee tasked with evaluation options for the NGNP power conversion unit, and (3) 
the Idaho National Laboratory Materials Review Board. 
 
Professor Ballinger has consults in the nuclear industry in the areas of environmental 
degradation of materials and failure root cause and analysis.  In recent years his focus has been 
in the steam generator reliability area.  Professor Ballinger has been active in the analysis on 
steam generator tubing failures throughout the industry and has represented the utility as a 
consultant at the NRC.  R&D efforts in his research laboratory have included the development of 
stress corrosion crack initiation and growth data for actual steam generator tubing under 
prototypic environmental conditions. 
 
In the regulatory area Professor Ballinger has participated as a voting member of the Advisory 
Committee on Reactor Safeguards in the area of environmental degradation of steam generator 
materials and the safety implications of this degradation as a member of the Ad Hoc 
Subcommittee on a Differing Professional Opinion: Voltage-Based Repair Criteria during the 
September-December 2000 time period.  In this capacity Professor Ballinger provided expert 
input in the steam generator degradation area and gained valuable working experience with the 
ACRS members and staff. 
 
On a personal level, Professor Ballinger is married and lives with his wife Sheila in Andover, 
MA.  Professor Ballinger and his wife are active in their local church.  He was involved in youth 
ministry for over 15 years and has been involved in approximately 15 short term youth and adult 
mission trips.  He is currently actively involved in missions and serves as a member of the 
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International Missions Advisory Committee at his church.  He and his wife Sheila spend time 
working among the Yanomamo Indians in the border region between Venezuela and Brazil.  He 
currently chairman of the governing board for Mission Padamo, an evangelical mission operating 
in the border region between Venezuela and Brazil at the head-waters of the Orinoco River. 
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 March 4, 2005 
 

PROFESSOR RONALD GEORGE BALLINGER 
 
 
65 Burnham Road Massachusetts Institute of Technology 
Andover, MA  01810 185 Albany Street, NW22-117 
(978) 475-1226 Cambridge, MA 02139 
E-Mail: hvymet@mit.edu (617) 253-05118, FAX (617) 253-0807 
 
 
TITLE Professor, Departments of Nuclear Science and Engineering 

Engineering and Materials Science and Engineering, Massachusetts 
Institute of Technology (Promoted from Associate Professor effective 
6/1/2005). 

 
EDUCATION MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
 
 Sc.D. degree in Nuclear Materials Engineering titled "Corrosion 

Fatigue of Nickel Base Alloys for Nuclear Applications," February 
1982. 

 
 S.M. degree in Materials Science, February, 1978. 
 
 S.M. degree in Nuclear Engineering, September 1977. Thesis title:  

"The Anisotropic Mechanical Behavior of Zircaloy-2." (Both degrees). 
 
 WORCESTER POLYTECHNIC INSTITUTE 
 
 S.B. degree in Mechanical Engineering, with high distinction, 

February, 1975.  Emphasis on Materials Science. 
 
 
ORGANIZATION President, MIT Student Section, American Nuclear Society, 1977-78 
AND SOCIETY  
MEMBERSHIPS Vice President, MIT Student Section American Nuclear Society, 1976-

77 
 
 Member, Tau Beta Pi 
 Associate Member, Sigma XI 
 Member, Pi Tau Sigma 
 Member, American Nuclear Society 
 Member, American Society for Metals 
 Member, National Association of Corrosion Engineers 
 Member, American Society for Testing and Materials 
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AWARDS AND 1971-72  CRC  Engineering  Science  Achievement  Award,  
Worcester  

PRIZES Polytechnic Institute 
 
 Metallurgy and Materials Science Prize, 1973, Sponsored by the 

Boston Section of the AIME and given in honor of Professor Morris 
Cohen 

 
 1975 George Eastman Award for Outstanding Graduate Class of 1975, 

Worcester Polytechnic Institute 
 
 1985 MIT American Nuclear Society Outstanding Professor Award 
 
 1985 MIT Graduate Student Council Teaching Award 
 
 1988 Carl  Richard Soderberg Professorship in Power Engineering 
 
 2003 MIT Joel & Ruth Spira Award for Outstanding Teaching 
 
PATENTS Patent Number 4785142, Issued 11/15/88. 
 European Patent Number 0285952, Issued 3/1/92 
 
 Title: "Superconductor Cable". 
 
 Patent is for a new high strength, Low Coefficient Expansion (COE) 

alloy for use as a structural material for Nb3Sn superconducting cables.  
The use of this new alloy will allow higher current carrying capability 
by the superconductor and, thus, higher fields and/or smaller 
hardware.  The new alloy also has use in high temperature gas turbine 
engine applications. 

 
RESEARCH Mechanical  behavior of structural  materials and environmental 

degradation of materials with  emphasis on corrosion, corrosion 
fatigue and stress corrosion cracking behavior in high temperature 
aqueous systems including:(1) irradiation assisted stress corrosion 
cracking in Water Reactor Systems, (2) stress corrosion cracking in 
Pressurized Water Reactor steam generator materials, (3) high 
temperature materials for advanced reactor systems.  Environmental 
degradation, processing, conditioning, and storage of metallic uranium 
nuclear fuel.  The modeling of high temperature aqueous chemistry in 
cracks and crevices including the effect of radiolysis on irradiation 
assisted stress corrosion cracking.  High temperature aqueous 
electrochemical analytical and measurement techniques including in-
core aqueous chemistry.  Environmental degradation of aircraft 
structural materials. 
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 Advanced fatigue and fracture mechanics techniques and analysis. 
Relationships between structure, properties and performance.  Failure 
analysis, life prediction and extension of engineering components. 

 
 Material performance at low temperatures for superconducting and 

structural applications. 
 
 Development of advanced reactor systems including gas cooled, liquid 

metal cooled, and alternative fueled light water reactors.  Specialized 
materials development for advanced reactor systems.  Fuel 
performance modeling.  Reactor engineering for advanced concept 
systems, Turbo-machinery development for direct and indirect cycle 
Brayton systems. 

 
 
PROFESSIONAL Professor, Departments of Nuclear Science and Engineering and  
EXPERIENCE Materials Science and Engineering, MIT Effective June 1, 2005. 
 
 Associate Professor, Departments of Nuclear  Engineering  and  
 Materials Science and Engineering, MIT.  1987-June, 2005. 
 
 Assistant Professor, Department of Nuclear Engineering and Materials 

Science and Engineering, MIT.  1982 - 1987. 
 
 Member, International Cyclic Crack Growth Review Group 1982-

1985 
  
 Member, International Cooperative Working Group on Irradiation 

Assisted Stress Corrosion Cracking. 1985-1992 
 
 Entropy Ltd., South Great Road, Lincoln, MA.  Consultant on Nuclear 

Fuel Performance Modeling.  1978 -1985 
 
 Chairman, SPEAR Fuel Rod Reliability Code Workshop, Lincoln, 

MA, September 25 and 26, 1980. 
 
 Session co-chairman, International Conference on Environmental 

Cracking of metals, Kohler, WI, Oct. 2-7, 1988. 
 
 Workshop Host, International Working Group on Irradiation Assisted 

Stress Corrosion Cracking, Cambridge, MA, April 10-13, 1989. 
 

U. S. Department of Energy, Independent Technical Assessment Team 
for Dry Storage of N-Reactor Fuel. Jan. 1994-Sept. 1994 
 
U. S. Department of Energy Technical Assistance Group (TAG) for 
Disposition of N-Reactor Fuel, Jan. 1995-2001 
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U. S. Department of State Technical Advisory Committee on 
Conditioning of North Korean Reactor (DPRK) Fuel , Jan. 1995-
2003 
 
U. S. Department of Energy Technical Advisory Committee on 
Disposition of Savannah River Reactor Site Metallic Fuel. Jan.-Aug. 
1996 
 
U. S. Department of Energy Technical Advisory Committee on 
Disposition of metallic fuel stored at INEL. June 1996-2002 
 
Member, Executive Committee-Materials Science and Technology 
Division, American Nuclear Society, 1999-Present 
 
Advisory Committee on Reactor Safeguards: Member, Ad Hoc 
Subcommittee on a Differing Professional Opinion: Voltage-Based 
Repair Criteria, September-December 2000. 
 
Secretary/Treasurer, Materials Science and Technology Division, 
American Nuclear Society, 2003-2004 
 
Vice Chair/Chair Elect, Materials Science and Technology Division, 
American Nuclear Society, 2004-2005 
 
Member, Department of Energy Independent Technology Review 
Group (ITRG) for the Design Features and Technology Uncertainties 
for the Next Generation Nuclear Plant, 2003-2004. 
 
Member, Department of Energy Technical Review Group for Power 
Conversion Technology Assessment for the Next Generation Nuclear 
Plant, 2004. 
 
Member, Idaho National Laboratory Materials Review Board, 2003-
Present 
 

 Member, International Cooperative Group on Environmentally 
Assisted Cracking of Light Water Reactor Materials, 2003-Present 
 

 
 
MILITARY U.S. Naval Nuclear Power Program:  Most Advanced rating, E-6.  
SERVICE Served as Engineering Watch Supervisor on an operating nuclear 

submarine.  Three years as instructor and Leading Petty Officer, M-
Division at the SIC Naval Reactor Prototype. 
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BACKGROUND Born and raised in West Hartford, Connecticut. 
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