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Monthly Letter Status Report for May 1985

Published June 1985

(FIN-A4171-5)

Performing Organiation: National Bureau of Standards
Gaithersburg, MD 20899

Sponsor: Nuclear Regulatory Commission
Office of Nuclear Materials Safety and Safeguards
Silver Spring, MD 20910

Task 1 '- Review of Waste Package Data Base

Seven materials scientists have been identified for conducting reviews and
assessments of pertinent HLW4-package reports related to corrosion and
embrittlement: Dr. U. Bertocci, Mr. E. Escalante, Dr. C. Interrante,
Dr. M. Kaufman, Dr. N. Pugh, Dr. R. Shull and Dr. G. Ugiansky. Biograph-
ical sketches on each are appended-to this report.

Before reviewers conduct reviews for use in the proposed database, it is
deemed highly desirable that each of these workers should become familiar
with and develop an overview of high level waste storage in general and
the waste package in particular. To this end, familiarization has begun
for these workers, through scanning and reading of the pertinent documents
on hand at the NBS. This process will continue throughout the month of June.

Task 2 - Data File for Waste Package Performance Analysis

Six materials scientists from the Corrosion Group of the Metallurgy
Division of the NBS reviewed the file structure suggested in a memo dated
September 20, 1984 from T. Sullivan (BNL) to E. A. Wick (NRC) titled
"Data Base File Structure." While these workers were in general agreement
with the suggested content of the files, they did have some specific sugl-
gested changes to the file structure. However, it was concluded that
these workers should do more background reading of pertinent DOE reports
before their views are formally incorporated into an NBS suggested file
structure for the HLW database.

Further, it was concluded that computer scientists should be consulted on
the suggestions made in this memo and in another memo dated November 14,
1984, from T. Sullivan (BNL) to E. A. Wick (NRC) titled "HLW Data Base
Requirements Analysis."
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A list of NBS personnel, with expertise in personal computers and data-
base management, was developed. Discussions with various of these
workers led to a meeting with five representatives of two NBS Divisions:
two members of the Data Management and Program Language Division and
three members of the Management Systems Division. After reviewing the
type of information to be stored and the nature of the searches that
would be conducted, these workers concluded that before judgement on the
suitability of a PC for this application could be made, the capabilities
and architectures of available software packages would have to be studied
to find a database management system (DBMS) suited to the requirements of
the HLW database. A discussion of these preliminary findings was submitted
on May 27, 1985 by C. G. Interrante (NBS) to E. A. Wick (NRC) in a DRAFT
REPORT "HLW Database Requirements Analysis," which concludes that after
suitable software is located, presumably a vendor supplied DBMS hardware
that is compatible with existing NRC equipment can be suggested. Then,
a file structure can be developed in a format suitable for storage and
retrieval of information for the HLW data.

Costs and performance characteristics for IBMLXT and IBM-AT personal
computers (PC) were given in the draft report. The PC'-XT is the unit most
compatible with the NRC hardware and the PC'-AT is a PC that is compatible
and has greater capabilities in processing speed, storage capacity and
other features that may be important for a DBMS for a HLW database.

Task 3 - General Technical Assistance

The NBS program manager met on May 30, 1985 with workers from Aerospace
Corporation, the COTR (E. A. Wick) and Kien Chung (NRC). The purpose of
this meeting was to develop a better understanding of the needs of users
of the proposed database. User viewpoints were given by Aerospace person'-
nel, L. Beosch, R. Johnson, and K. Stevens who also provided an overview
on current DOE activities on HLW storage with emphasis on methods used to
assess performance of the waste package. Some of the administrative and
logistical problems associated with start up of an activity on assessment
of DOE waste package performance were also discussed, as the Aerospace
Corporation has done this in the recent past and the NBS is now doing it.
The Aerospace workers provided useful information on sources of some of
the available literature from the three DOE project offices for HLW manage-
ment. In addition, preliminary plans were made for a meeting to be held
at the NBS in June at which the NBS workers would interact with K. Stevens
of Aerospace, so as to develop a better understanding of the view of the
database user.



Dr. Charles G. Interrante FASM
Biographical Sketch

Dr. Charles G. Interrante is a Metallurgist in the Corrosion Group,
Metallurgy Division, Center for Materials Science. His professional
experience is principally in the areas of ferrous and mechanical metallurgy,
with emphasis in the areas of welding, hydrogen embrittlement, and failure
problems associated with railroad components.

At the NBS since 1970, Dr. Interrante has directed research projects
in several areas. In work sponsored by the Federal Railroad Administration,
the research has centered on the failure of railroad products. This effort
has involved studies of the behavior of plate materials, plans for fracture
control, and determinations of critical flaw sizes for railroad tank cars
under the abusive conditions of railroad accidents. These FRA-sponsored
projects also involved failure analyses of railroad wheels. In the area
of hydrogen embrittlement, the studies have been conducted over a broad
number of years in an NBS-WRC cooperative effort in which the PVRC has
guided and partially supported the work on 2 l/4 Cr - 1 Mo steels subject
to severe charging conditions that lead to accelerated'intergranular failure
due to hydrogen. In addition to publishing over 50 papers on these and
related topics over this period, Dr. Interrante has edited two books: Current
Solutions to Hydrogen Problems in Steels (ASM, 1982), and Standardization of
Technical Terminology (ASTM, 1983). He has been the principal investigator
for a standard reference material containing a nominal 15 percent austenite
in ferrite, which was produced by powder compaction techniques and certified
using quantitative metallography and X-ray fluorescence methods.

He worked as a Senior Research Metallurgist at the U.S. Steel Research
Laboratory from 1965 to 1970, where for three years he was leader of a weld-
ability laboratory doing research on various steels: carbon, high-strength,
HSLA, and low alloy. Over the next two years, he led a successful team
effort developing a railroad wheel with improved resistance to wear, using
induction-hardening methods and developing techniques for control of residual
stresses to enhance the fracture resistance of wheels intended for use in
fracture-critical service.

As a 1st Lt. and Captain in the U.S. Army, for about two years from 1963
through 1965, Dr. Interrante served as the Training Officer of Frankford
Arsenal and as a Research Metallurgist at the Pitman-Dunn Laboratories doing
research on improvement of the physical and mechanical properties of cast
aluminum alloys.

Dr. Interrante holds a B.S. (1959), a M.S. (1962) and PhD (1963) Degrees
in Metallurgical Engineering from Lehigh University. His professional affili-
ations include ASM, AWS, WRC-PVRC, MPC, ISO, ASTM, and the Washington Academy
of Science. Dr. Interrante has been honored with a number of awards, includ-
ing citations for his work on pressure-vessel steels and work in the area of
technical terminology. He has served as chairman of several technical commit-
tees with the ASTM, as Chairman of the Washington, D.C. Chapter of the ASM,
and as chairman of numerous technical sessions. He has given over 40 invited
talks, and has been instrumental in sponsoring114 workshops and conferences.



Biographic Sketch

Ugo Bertocci

Dr. Bertocci was brought up and educated in Italy; he obtained a
Doctorate in Chemistry from the University of Milan, Italy, in 1950,
and also holds the Italian University Teaching Habilitation in Electro-
chemistry, which he obtained In 1958. From 1950 to 1958, he was Assistant
Professor at the Department of Physical Chemistry and Electrochemistry of
the Institute of Technology in Milan. He then joined the Italian Atomic
Energy Commission as a leader of a chemistry group at the Ispra Center; in
this capacity he spent a year at the Harwell Research Establishment in
England, working on solvent extraction of uranium and plutonium, and on
the chemical effects of gamma radiation. In 1961, Dr. Bertocci immigrated
to the U.S. and became a citizen in 1971. Until 1971, he was a member of
the staff of the Solid State Division of the Oak Ridge National Laboratory,
Oak Ridge, TN. He joined the National Bureau of Standards in 1971 and is
currently a member of the Corrosion Group, Metallurgy Division.

Dr. Bertocci's published work includes more than 50 papers dealing
with measurement methods in electrochemistry, electrodeposition, and dis-
solution of several metals in aqueous and non-aqueous solutions, studies
of the influence of surface and defect structure of copper single crystals
on their electrochemical behavior, and nucleation processes in crystal
growth, investigations of the breakdown of passive films, and stress
corrosion cracking. His present research interests are centered on the
development of electrochemical methods, such as impedance measurments and
random fluctuation analysis, applied to corrosion studies. He is working
in the area of electrochemical noise as a means for detecting and studying
pitting corrosion, and examining the stability of passive films. He has
also done theoretical and experimental work on the effect of alternating
voltages on corrosion rates. He is also active in the field of stress
corrosion cracking, where he has contributed to the development of mathe-
matical models of transport processes in cracks, and is investigating the
role of chemical and electrochemical parameters on brittle failure in
copper alloys.

He is a member of the International Society of Electrochemistry, the
American Chemical Society, the Electrochemical Society, and AAAS. He is
currently a Division Editor for the Journal of ECS, a co-chairman for the
Corrosion Division of ISE, and a Trustee of the Federation of Materials
Societies. He was a consultant to the National Academy on a Swedish study
of the storage of spent nuclear fuel.



Uic-,rE-&Dhic Sketch -- Edward Escalante

Edward Escalante is a Metalluroical Enqineer with a BS Decree
(1961) from The Universitv of Te>as and an MS degree (1967) from
The niver-sitv of Marvland. He has been on the research staff oi
the ;Nati onal EureZ-u of Standards since 1961, and is now a roiect
Leader i the orro:.i GrILD.

He has been involved with a broad ranoe of corrosion studies
includinq the stress corrosion of high strength alloys. the
corrosion of steel ilina in sea water, the corrosion of steel in
concrete, and the atmosoheric corrosion of structural alloys, to
name a few. He has been particularly interested in underground
corrosion studies including the corrosion of steel piling in soil,
the aalvanic corrosion of stainless steels underground, the stress
corrosion of stainless steels underground, and the corrosion of
underpround residential distribution systems. He has published
more than 30 reports and paners on his work.

Mr. Escalante is a member of NCE. and is a past chairman of the
Baltimore-Washinoton Chapter: and he is presently a member of the
NACE Technical Committees on underground corrosion. He is a
member of ASTM and is Dast Chairman of the G1 subcommittee on
Underground Corrosion which resulted in the publication of the
present standards on underground corrosion measurements. He was
also Chairman of the ASTM Svmposium on Underaround Corrosion which
led to the PUblication of ASTM STP 579 entitled "Underaround
Corr o;io o. Pr-. Ecalante was awarded thT Silver- Medal of the
Natuoniz l:ur- I ol St noards for his contributions in underoround
: err 'Ti -l Of l-t



Biographical Sketch

Michael J. Kaufman, Metallurgist
Corrosion Group

Metallurgy Division
National Bureau of Standards

Dr. Kaufman received his B.S. degree in Metallurgical Engineering in 1979
'_, from the University of Illinois in Urbana, Illinois. He then joined United

Technologies Research Center in East Hartford, Connecticut, as a research
engineer in the area of Laser Materials Processing. In August of 1980, he
returned to the University of Illinois to pursue his PhD, which he completed
in February, 1984. His thesis work involved the utilization of analytical
electron microscopy and associated techniques in an investigation of the
importance of undercooling in rapid solidification of Al-Ge alloys. During
this period, he won consecutive Annual TMS-AIME Graduate Student Paper
Contest Awards in 1982-3. He remained at Illinois as a postdoctoral student
until May, 1984, at which time he joined the Corrosion Group at the National
Bureau of Standards as a Metallurgist where he is currently employed.

Dr. Kaufman's main interests center around the application of analytical
electron microscopy and related techniques in the study of embrittlement
phenomena in materials. His primary interest is to apply such techniques
in detailed analyses aimed at determining the mechanisms involved in both
transgranular and intergranular stress corrosion cracking in a wide variety
of structurally important materials. Since joining NBS he has been involved
both in analyses of stress corrosion fractures and in the design and imple-
mentation of new experiments for determining possible mechanisms of this
failure mode. In these experiments an emphasis is being placed on the
importance of microstructure in SCC and related failure processes.

Dr. Kaufman is a co-author of more than 10 technical publications and has
presented a number of talks at various professional conferences. He is a
member of a number of professional societies including ASM, TMS-AIME, EMSA,
MRS and also is an active member of the local educational committee for
the ASM Washington, D. C. chapter.



Biogiaphic Sketch

E. Neville Pugh

Dr. Neville Pugh was born and educated in South Wales (Britain),
receiving his B.Sc. (1956) and Ph.D. (1959) in Metallurgy from the
University of Wales. Following a period at the Defence Standards
Laboratories at Sydney, Australia, he entered the U.S. in 1963; he
became a U.S. citizen in October, 1975. He was a staff member at
Martin-Marietta's Research Institute for Advanced Studies in Baltimore,
Maryland, until 1970, when he joined the University of Illinois at
Urbana-Champaign as a Professor in the Department of Metallurgy and
Mining Engineering. In August, 1979, he became a member of the
Corrosion Group at the National Bureau of Standards, Gaithersburg, MD,
and has been Leader of the Group since September, 1982.

Dr. Pugh's research efforts have focused mainly on environment-
sensitive fracture of crystalline materials, largely metallic alloys.
He has carried out investigations of stress corrosion cracking in a
broad range of commercial alloy systems, including austenitic stainless
steels, alpha-phase copper alloys, the high-strength aluminum alloys,
titanium alloys, and magnesium alloys. He has also studied hydrogen
embrittlement in each of these systems. While at Illinois, he taught
courses on aqueous corrosion and has also done research and consulted
in this general area. He has published more than 60 papers in the

'~ scientific literature, and has co-edited a book on test methods for
environment sensitive fracture.

He is active in professional societies; he is a Fellow of ASM and
is a member of AIME, ASTM and NACE. He is a member and a past chairman
of the AIME/ASM Committee on Corrosion and Environmental Effects, and a
faculty member of ASM's Academy for Metals and Materials. He chaired
the 1973 NACE Corrosion Research Conference; is currently a member of
the NACE Research Committee; and in 1984 was awarded the NACE annual
corrosion science award (Whitney Award) for his research on stress
corrosion cracking. He was chairman of the 1982 Gordon Research Con-
ference on Corrosion and is a past chairman of the Maryland Institute
of Metals.



Biographic Sketch

Robert D. Shull
Corrosion Group

National Bureau of Standards

Robert D. Shull was born on November 12, 1946, in Oak Ridge,
Tennessee. After attending elementary and high schools in East Patchogue,
New York and Lexington, Massachusetts respectively he obtained a S.B
(Bachelor of Science) degree in 1968 from the Massachusetts Institute of
Technology. While at MIT he majored in materials science and minored in
both mathematics and physics, and was a member of both the EK (social)
and A (service) fraternities. His thesis topic dealt with the study of
the precipitation effects of the V Zr phase on the superconducting
transition temperature and critical current density of high Zr-V alloys.
Mr. Shull subsequently enrolled in the doctoral program of metallurgical
engineering at the University of Illinois at Urbana, Champaign. After six
months he was drafted into the U.S. Army and served two years in the
Artillery Corps., returning to the graduate school of the University of
Illinois in 1971. Dr. Shull received his Master of Science (M.S.) and
Ph.D. degrees in metallurgical engineering in 1973 and 1976 respectively.
During this time, he investigated the field and temperature dependence of
the magnetic susceptibility of Cu-Mn and Fe-Cr alloys, and discovered the
novel "reversed Curie temperature" phenomenon in Fe-Al alloys.

In 1976 Dr. Shull was awarded a 3 year postdoctoral fellowship at the
California Institute of Technology. While there, he was introduced to the
area of rapid solidification technology and developed a microcalorimeter
for measuring the heat content of very small samples at very low tempera-
tures, and which was used for determining the low energy phonon spectrum in
metallic glasses. In November of 1979, Dr. Shull joined the Metallurgy
Division of the National Bureau of.Standards, where he set up the rapid
solidification facilities at the NBS and demonstrated the power of the
small angle neutron scattering (SANS) technique in the study of the amor-
phous state in metallic glasses. He also ran the experimental part of the
phase diagram program at the NBS and clarified the very uncertain titanium-
rich end of the Ti'-Al phase diagram. For this work he was awarded in 1982,
a Certificate of Recognition by the Director of the National Measurement
Laboratory at the NBS. Dr. Shull joined the Corrosion Group In 1985 and
is presently working on the stress corrosion cracking behavior of aluminum
alloys.

Dr. Shull is a member of ASM, TMS-AIME, and the Materials Research
Society. He has authored several publications and has been invited to
speak at several meetings on phase equilibria and rapid solidification.
Recently, he helped teach a course on rapidly solidified materials to the
local ASM chapter.
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Costs

This Period

(Dollars)

Cumulative

Projection by Month
(Dollars in Thousands-to end of FY 85)

June July Aug. Sept.

Personnel Expenditures
(Listed by indiv. below)

Travel Costs

(Individual & trip)

Cdts (by Item)

Uncosted Obligations

12,249.

20.95

16,619. Projections will be furnished
in June Report

20.95

Personnel Time Expenditures
(in hours)

Pay Periods 11 & 12 (4/28-5/25/85)

Task 2 Task 3 Total Hours

19

Individual

Bc )cci

Escalante

Harrison

Interrante

Kaufman

Pugh

Shull

Task 1

0

0

152

3

19

3

196 Total hours this period

278 Total hours - Cumulative


