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Robert W. BaUuffi Receives Von Hippel Award for Distinguished 
Interdisciplinary Materials Research 

Robert W. BaUuffi 

Robert W. BaUuffi, whose research on 
grain boundàries in metals, ceramics, and 
semiconductors has shed considérable 
light on a wide range of important fonda
mental scientific and technological prob-
lems, will receive the 1990 Von Hippel 
Award at the MRS Fall Meeting in Boston. 
FoUowing the présentation, BaUuffi wiU de-
liver a guest lecture entitled, "In Pursuit of 
the Lattice Vacancy." 

A professor of physical metaUurgy at 
Massachusetts Institute of Technology 
since 1978, BaUuffi is being recognized "for 
his séminal expérimental and analytical 
contributions, which hâve clarified our 
fondamental understanding of the atomic 
mechanisms of sintering, KirkendaU phe-
nomena, dislocation clirnb, solid-state dif
fusion, the production and recovery of 
radiation damage, grain boundary struc
ture and energetics in metals and ce
ramics." 

Interdisciplinary Science 
BaUuffi's research has always sought 

fondamental answers to very basic ques
tions, say his coUeagues, and this has 
required tapping knowledge from disci
plines outside physical metaUurgy, in 
which he received his formai training. Al-
though most of his research has dealt with 
metals (with some on semiconductors and 
ceramics) his experiments hâve nucleated 
simUar research on other materials. 

According to David N. Seidman, profes

sor of materials science and engineering at 
Northwestern University, who has known 
BaUuffi since 1962, "The classic length-
change and lattice-parameter change ex
périmental techniques of Ralph Simmons 
(professor of physics, University of Illinois 
at Urbana-Champaign) and BaUuffi—on 
fcc metals and aUoys—hâve been appUed 
by Simmons and his students to ionic ma
terials and to rare gas crystals. The lack of 
précise and accurate Simmons-Balluffi 
type experiments on bec metals and semi
conductors has led to much controversy 
concerning the dominant point defect in 
thermodynamic equUibrium in thèse ma
terials." 

Scientists including BaUuffi himself hâve 
taken his findings on grain boundàries in 
gold and appUed them to the study of ce
ramics and semiconductors. Also, his the-
oretical studies on the question of grain 
boundary énergies hâve led to much addi-
tional theoretical and expérimental re
search on the thermodynamic and kinetic 
properties of grain boundàries. 

"The field of grain boundàries has liter-
aUy exploded since 1970," say s Seidman. 
"That was when Tilman Schober (senior 
research scientist, Kernforschungszen-
trum Jiilich, Germany) and BaUuffi pub-
lished their now classic paper that so 
beautifoUy demonstrated that it is possible 
to fabricate grain boundàries with a known 
orientation and to study systematicaUy 
their dislocation structure by transmission 
électron microscopy." 

Merton C. Flemings, BaUuffi's coUeague 
at MIT, concurs. "Grain boundàries and 
grain boundary structure He at the heart of 
a wide variety of important technological 
problems," he says. "Professor BaUuffi's 
basic work is key to the understanding we 
are developing of thèse grain boundàries, 
and his own interest and expertise stretch 
from the basic phenomena involved to the 
appUed scientific aspects of thèse impor
tant problems." 

In addition to being regarded as experi-
mentaUy and analyticaUy briUiant, BaUuf
fi's research holds technological promise as 
weU. For example, his early papers on sin
tering, written in the 1950s, hâve been criti-
cal to understanding this phenomenon. 
More recently BaUuffi's research on radia
tion damage has contributed greatly to un
derstanding the sweUing of metals under 
irradiation. 

Impact Outside His Field 
BaUuffi's présence has been felt outside 

his immédiate professional field. His pio-
neering work on amorphization of germa
nium (conducted in the early 1960s) and 
the crystaUization of amorphous germa
nium due to particle irradiation led to a dis
cipline that is now an active research area 
for many laboratories Worldwide. 

BaUuffi's work on the equUibrium con
centrations of vacancies (the "Simmons-
BaUuffi" experiment) has had widespread 
influence on thinking about point-defect 
mechanisms and diffusion. "Without 
thèse experiments," says Seidman, "our 
atomistic picture of diffusion would be 
clouded by many conflicting possibilities, 
rather than being the reasonably clear pic
ture we hâve at présent for fcc metals and 
aUoys. Thèse experiments and their inter
prétation hâve not only had a major impact 
on the study of point defects but they hâve 
also provided the basis for understanding 
many transport phenomena on an atomic 
scale." 

Other Honors 
An MIT graduate (with BS and ScD de-

grees in metaUurgy), a member of the Na
tional Academy of Sciences, and a FeUow 
of the American Academy of Arts and Sci
ences, BaUuffi has been honored interna-
tionally with the 1989 David Adler 
Lectureship Award of the American Physi
cal Society, an Acta MetaUurgica Gold 
Medal, a japan Society for Promotion of 
Science FeUowship Award, and an Alexan-
der von Humboldt Senior Scientist Stif-
tung. He is also an Institute of Metals 
Lecturer and R.F. Mehl Gold Medalist. 

BaUuffi was senior research engineer 
with Sylvania Electric Corporation Re
search Laboratory from 1950-54; assistant 
and then associate professor in the Depart
ment of Mining, MetaUurgy and Petro
leum Engineering at the University of 
minois at Champaign-Urbana from 1954-
64; and Francis Norwood Bard Professor 
and then director of the Department of Ma
terials Science and Engineering at CorneU 
University, where he served from 1964-78. 
With approximately 200 pubUcations to his 
crédit, BaUuffi is currently writing a book, 
Interctystalline Interfaces, with AdrianP. Sut-
ton of the University of Oxford. IMIRISI 
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The Von Hippel Award 

The Von Hippel Award, bestowed 
annually by MRS since 1977, recognizes 
scientists whose work has had a major 
impact on materials research and exem-
plifies an interdisciplinary approach. It 
includes a cash prize and a mounted 
ruby laser crystal symbolizing the 
many-faceted nature of materials sci
ence. Named for its first récipient, 
Arthur R. von Hippel, the award is the 
Society's highest honor, says R.P.H. 
Chang, chair of the MRS Vfon Hippel 
Award Subcommittee. "The \fon Hippel 
Award recognizes those qualities most 
prized by materials scientists and 
engineers—brilliance and originality of 
intellect, combined with vision that 
transcends the boundaries of conven-
tional scientific disciplines." 

1977 Arthur R. von Hippel 
Emeritus Professor, Massachusetts 
Institute of Technology 

1978 William O.Baker 
Emeritus Chairman of the Board, 
Bell Laboratories 
1979 David Turnbull 
Gordon McKay Professor of Applied 
Physics, Harvard University 

1980 W. Conyers Herring 
Professor of Applied Physics, 
Stanford University 

1981 James W. Mayer 
Francis Norwood Bard Professor of 
Materials Science and Engineering, 
Cornell University 
1982 Carence M. Zener 
Emeritus University Professor, 
Carnegie Mellon University 
1983 Sir Peter B. Hirsch 
Isaac Wolfson Professor of Metallurgy, 
University of Oxford 
1984WalterL.Brown 
Head of the Radiation Physics Depart
ment, AT&T Bell Laboratories 
1985 John W.Cahn 
Senior Fellow, Center of Materials 
Science, National Bureau of Standards 
1986 Minko Balkanski 
Professor of Physics and Director of the 
Solid State Physics Laboratory, 
University of Pierre and Marie Curie 

1987 Sir Charles Frank 
Professor Emeritus, University of Bristol 
1988 Jacques Friedel 
Head of Physics Department, 
University of Paris 
1989 John B. Goodenough 
Virginia H. Cockrell Centennial Chair of 
Engineering, University of Texas at 
Austin 
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IVfW FOR 1991! 
Please visit Booth No. 304 at the MRS Show 
in Boston, November 27-29,1990. 

BIOMÉDICAL 
MATERIALS 
AND 
ENGINEERING 
AN INTERNATIONAL JOURNAL 

ASUS AND SCOPE 
Bio-Medlcal M a t e r i a l s a n d Eng ineer ing 
is an interdisciplinary journal that will publish original 
research papers, review articles and brief notes on materials 
and engineering for biological and médical Systems. 

Articles in this peer-reviewed journal will cover a wide 
range of topics, including, but not limited to: 
• Engineering as applied to improving diagnosis, therapy 
and prévention of disease, and better substitutes for 
damaged or disabled human organs • Studies of biomaterial 
interactions with the human body, bio-compatibility, inter
facial and interaction problems • Biomechanics, bio
médical mechanics, clinical mechanics and mechanical 
behavior • Physiological, biophysical and biochemical 
aspects of bioengineering • Advanced inorganic 
biomaterials and composite biomaterials and évaluation 

• Biosensors • Biomédical devices, Systems and artificial 
organs, including Systems analysis • Biomimetics • In 
vitro testing methods • Evaluation of stress corrosion 
cracking and fatigue in vivo conditions • Tribology and 
wear • Implant failure fields and dégradation of implants 
• Standardization of biomaterials • Liability of 
biomaterials and related products 

ARTICLES FROM THE FIRST ISSUE 
C. Lees, J.F.V. Vincent & J.E Hillerton (UK), 
Poisson's Ratio in Skin. 
A.T. Yokobori, Jr. & T. Yokobori (Japan), The 
Mechanical Test Method of Cardiovascular and Related 
Biomaterials. 
C.R. McMillin (USA), Distribution of Failures for 
Increasing Strain Accelerated Fatigue Tests for Elastomers 
Can Be Approximated by a Gaussian Distribution. 
K.-H. Kim, J.-H. Park (Korea), Y. Imai & T. Kishi 
(Japan), Fracture Behavior of Dental Composite Resins. 

SUBSCRIPTION INFORMATION 
ISSN: 0959-2989 Volume 1. 1991 

Published 4 Issues Per Annum 
Annual Subscription Rate (1991) US$ 105.00 
Two-year Subscription Rate (1991/92) US$ 199.50 
Professional Rate (1991) US$ 60.00 
Prices are subject to change without notice. Dollar prices quoted 
apply in North and South America only. For prices outside the 
Americas, apply to the nearest Pergamon office. Journal prices 
include postage and insurance. 

FREE SAMPLE COPY AVAILABLE UPON REQUEST! 
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