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The Early Years
The history of Canadian universities begins in 1635 with
the founding of the College des Jesuites in Quebec City, but
the first true universities were founded in the late
eighteenth and early nineteenth centuries. These were
typically religious institutions, many designed to educate
young men for careers in the church. Although interest in
the natural resources of the country was present from the
time of the first European contact, education related to
mineral resources exploration and exploitation did not
begin until the second half of the nineteenth century when
the first engineering schools were established, notably at
Kings College (later University of New Brunswick), followed
by McGill, the University of Toronto and École
Polytechnique. Initially, metallurgy was represented in
these engineering schools by courses in fire assaying, often
associated with early mining engineering programs.
Gradually further courses were added, initially in mineral
dressing and extractive metallurgy, followed by metal
forming, casting and physical metallurgy/metallography,
etc.; these courses were offered within departments of
mechanical engineering, chemical engineering and
chemistry in addition to mining. In some cases
professorships in metallurgy were created within these
departments, and eventually a number of full degree
programs in metallurgical engineering were established.
By the mid-fifties six degree programs in Metallurgical
Engineering were being offered in Canadian universities.
The universities involved, along with the approximate
starting date of these programs, included McGill (1910),
Toronto (1913), University of British Columbia (1915),
Queens (1935), Laval (1939) and Nova Scotia Technical
College (later TUNS/Dalhousie) (1949). The following
twenty years saw the appearance of a number of new Met
E degree programs, beginning with those at the University
of Alberta (1958), McMaster (1959), and École
Polytechnique (1959).
One major impetus for this growth was that the late
1950s saw an increased importance given to research,
particularly in science and technology; this was in part the
result of the launch of the first Sputnik by the Soviet Union
and the consequent push by other countries to catch up.
Universities were recognized as having the potential to
play a major role in these developments, and benefited
greatly in terms of expansion of programs and facilities.
The following describes the metallurgical education
activities at the various Canadian universities. It is divided
into section based on the date of the first bachelor’s
degree programs. Thus the first section contains histories

of activities, undergraduate and graduate, at the six
schools that had Metallurgical Engineering programs
existing in 1950. The second section covers those
Universities with departments and degree programs that
started later. The third section describes (in alphabetical
order) the situation at those Canadian universities where
Metallurgy/Materials was taught within other degree
programs such as Mechanical Engineering, typically with
associated graduate programs in Metallurgy/Materials.
We are grateful to colleagues at all of these
institutions who contributed to this compilation.

The Original Six
Dalhousie University
The materials program at Dalhousie University (Dalhousie)
has had a rich history. In 1871, both civil and mining
engineering were offered as degree programs at King’s
College, Windsor, Nova Scotia. Over the subsequent years,
the programs and the institutions underwent many
changes and re-organizations. The main theme of these
was to organize a system where many universities in the
Maritimes would teach the first two or three years of an
engineering program. Students would then transfer to
Nova Scotia Technical College in Halifax for their
engineering specialization and the completion of their
degree program. The teaching of Metallurgical Engineering
at Nova Scotia Technical College dates back to the early
years of the 20th century. It was around the middle of the
20th Century when the metallurgical program was
administered under the Department of Chemical and
Materials Engineering with the first female student (Norma
Eddy) being enrolled in 1956. Around the same time, a
graduate program was established as a Masters of
Engineering, with the first graduate in Metallurgical
Engineering being Ora R. McManus in 1954 who was
supervised by Oswald Knop.
Commencing in 1962, both M. Eng. and Ph.D. degrees
were offered. The first Ph.D. in Metallurgical Engineering
was granted to Ronald D. MacInnis in 1969. For students
recruited from chemistry, physics, metallurgy or ceramics,
a Master’s of Science was added in 1966-67. By 1965 the
Department became known as the Department of Mineral
Engineering and included the disciplines of Mining,
Metallurgical and Geological Engineering. The staff
members of the Department during that period included
E.I. Cameron (Department Head), G. A .Collins, K.V. Gow,
G. Aletan, R.A. Cameron, J.R. Cameron and K. M. Castelliz,
Z. U. Haq and K. F. Neale. Also, in 1965 the Metallurgical

27
The Canadian Metallurgical & Materials Landscape 1960 to 2011

Engineering program received accreditation from the
newly formed Canadian Engineering Accreditation Board
(CEAB). A dedicated building for Metallurgical Engineering
was built in 1967 using funds from the federal
Government.
Due to thinning enrolment in Metallurgical
Engineering in the mid-1970s, the program was placed in
abeyance for 1976-77. Subsequently, a co-operative
program in Metallurgical education was offered and
provided the opportunity to be tied to a graduate M.Eng
degree. Thus, students could earn both B. Eng. and M. Eng.
Degrees upon graduation. It was during this period that
W.F. Caley, R.D. Hindson and R.S. Holingshead joined the
staff as Adjunct Professors.
In 1981, W.F. Caley joined the ranks of the faculty
members and was soon appointed Department Head. Drs.
E.E. Laufer, N.B. Yemenidjian, D.S. Jones, M. Rockwell, R.S.
Hollinghead, C.R. Masson, L.A. Adorjan (later Department
Head starting 1987) and K.G. Lewis were members of the
faculty. The Master in Applied Science became the
research master’s degree and the co-operative program
was continued. The Mineral Engineering Centre (MEC) was
formed in 1986 with Dr. Adorjan as its first Director
followed by Dr. Caley and since 2000 by Dr. Kipouros. The
role of the MEC is “to provide analytical services to
researchers in Altlantic Canada and beyond and to
contribute to research projects and laboratory classes of
the Metallurgical Engineering Program”.
In the 1990s, Dr. Caley was appointed as Dean of
Engineering (and re-appointed in 2000) and Dr. Kipouros
was appointed Department Head in 1994. A new design
course was also created during this period. This course
involved much interaction with industry. A metallurgical
Engineering Advisory Council was instituted with members
drawn from regional industry.
In the most recent decade, the Technical University of
Nova Scotia merged with Dalhousie and the Department
underwent more changes with a change of name to
Materials Engineering, significant efforts to increase
enrolment of undergraduates as well as a renewal of the
Faculty complement. A list of present faculty members is
given in the Table 1. In 2007, Dalhousie celebrated a
century of engineering education, and is looking forward to
its second century.
McGill University
McGill University (McGill) was the first Canadian university
to formally teach materials engineering, beginning in 1871
with the introduction of metallurgy as part of the mining
program within the newly established Department of
Mining Engineering. The early metallurgy courses stressed
extractive metallurgy and ore dressing but as the field of
metallurgy widened over the years it became clear that the
mining engineering program was not broad enough to
encompass both mining and metallurgy. As a result, the
University decided in 1910 to establish a separate degree

Table 1. Faculty members in Materials Engineering at
Dalhousie University as of 2009
Staff
W.F. Caley
Professor
G.J. Kipouros
Professor

Expertise
Ceramic and Metal Matrix
Composites, Pyrometallurgy,
Slag/Refractory Reactions in
Steelmaking
Electrochemistry, Corrosion,
Refractory and Light Metals,
Metal Matrix Composites

N.B. Yemenidjian
Professor

Electronic Materials, Ceramics
and Glasses

D.P. Bishop
Associate
Professor

Powder Metallurgy (automotive
applications), Aluminum Alloy
Development, Metal Injection
Moulding, Electron Microscopy

Z. Farhat
Associate
Professor

Tribology, Nanocrystalline and
composite coatings, Wear
testing, Cutting tools, Fuel cell
materials

K. Plucknett
Associate
Professor

Fatigue Failure, Mechanical
Properties of Magnesium Alloys,
Polycrystal plasticity, Magnetic
Shape Memory Alloys, Electron
Microscopy, and Neutron
Diffraction

J. Jarjoura
Assistant
Professor

Materials Degradation,
Impedance Spectroscopy,
Hydrogen absorbing materials

H.A. Hancock
Emeritus
Professor

Corrosion of Superalloys, Slag
Additions to Cement, Chemical
Desulphurization of Coal

J. Cameron,
M.C. Chaturvedi,
M.A. Gharghouri,
Adjunct
Professors

program in metallurgical engineering. In 1937, a
remarriage took place, the two programs continuing to
operate out of a single department for a decade until they
were once again separated into a Department of Mining
Engineering and a Department of Metallurgical
Engineering.
Program developments were slow during the 1930’s
and the years of the Second World War into the mid1950s. Engineers were taught to solve problems by
formula with relatively little emphasis on fundamentals.
Research activities tended to be those of the professors
themselves and the only advanced degree was the M. Eng.
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until the Ph.D. was introduced in the mid-sixties.
Professor Bill Williams became Chairman of the
Department of Metallurgical Engineering in 1966 and
began an aggressive program of academic hiring adding
seven new faculty members to the department. All of the
new hires became immediately active in research and by
1974 there were 22 postgraduate students in metallurgical
engineering. Industrial contacts were encouraged and
these led to research projects that were linked to industrial
needs, resulting in strong bonds between the Department
and Canadian industry.
In the 1970s the Government of Quebec decided to
establish what amounted to a junior college system
between the high school and the university systems. The
formation of these CEGEPs (Collège d’enseignement
général et professionnel) reduced the five-year
engineering programs at McGill to three years,
necessitating a dramatic change in the academic
curriculum. The result was a strong core based on
fundamentals surrounded by a group of elective courses
related to the research interests of the new hires.
Advanced topics were introduced into the undergraduate
curriculum, and a link made between teaching and
research.
A remarriage of the Departments of Mining
Engineering and Metallurgical Engineering took place in
1973 with the formation of a single Department of Mining,
Applied Geophysics and Metallurgical Engineering. Bill
Williams continued as Chairman of this department until
1980.
Significant materials research began in the early 1970s
as the new faculty hired by Bill Williams launched their
research careers. Until the 1990s most of this research
involved extractive (hydro and pyro), process and physical
metallurgy, but with a more fundamental approach than
that taken prior to the 1960s.
In 1972 Rod Guthrie obtained a large grant to equip a
research foundry which he uses extensively in his work on
process metallurgy. It has also been used by Professor
Gruzleski for his studies on the treatment of liquid
aluminum foundry alloys, Ralph Harris in studies of vacuum
refinement of metals, and Frank Mucciardi for his work on
heat pipes. By the 1990s McGill was equipped with one of
the best general foundries in a Canadian university.
Funding of an NSERC/Industrial Research Chairs
allowed John Jonas to develop Canada’s most advanced
laboratory for academic research into the hot working of
steel, later expanded to include hot working of titanium,
magnesium and metal matrix composites. It also allowed
Jim Finch to establish a laboratory that deals with the
process of flotation. NSERC’s University Research
Fellowship program allowed for the hiring of 5 young
academic researchers, including Frank Mucciardi, Ralph
Harris and George Demopoulos, who were retained in
tenured positions. Through a Quebec Government
program the Department was able to hire post-doctoral
fellows, who were placed in the areas of process

metallurgy, casting, hot working and mineral processing.
Steve Yue, current Chair of the Department, was one of the
persons hired through this program.
Broader based materials research really began in
earnest in the 1990s. Robin Drew established a laboratory
for the study of ceramics. Collaborations led by Professor
Yue began with McGill’s Faculty of Dentistry and Faculty of
Medicine into the development of improved materials for
prosthetics. The McGill Institute for Advanced Materials
(MIAM), created in 2004, facilitates collaborations
between a number of McGill department.
The intense research environment of McGill has
resulted in literally thousands of research papers
emanating from its Materials Engineering professors. Book
publication began in 1976 when Davenport and Biswas
published the classic “Extractive Metallurgy of Copper”. Bill
Davenport later followed up with a book on the “Iron Blast
Furnace.” Rod Guthrie has published a textbook on process
metallurgy as well as the most complete work available on
the properties of liquid metals. Jim Finch’s book on column
flotation remains the fundamental work in this field, and
John Gruzleski’s three books on aluminum foundry
metallurgy and general solidification continue to be used
both in foundries and in academic institutions around the
world.
In the mid-1970s Professor Bill Thompson of McGill
teamed up with two colleagues at École Polytechnique to
establish the world’s first computer based interactive
system for the treatment of thermodynamic data. The
F*A*C*T system has been used extensively around the
world for over three decades in both research and
teaching, and paved the way for similar systems that
followed. This collaboration is maintained to this day via
two young Professors, Patrice Chartrand and In-Ho Jung,
respectively at École Polytechnique and McGill.
In addition to their teaching and research roles, the
faculty members of McGill’s Department of Mining and
Materials Engineering have played active roles in their
professions, locally, nationally and internationally. Four
(John Gruzleski, Steve Yue, Raynald Gauvin and Mathieu
Brochu) have been Chair of the Montreal Chapter of ASM
and have played roles in the Canadian Council of ASM.
Four have become President of MetSoc (Bill Williams,
Gordon Smith, Rod Guthrie, George Demopoulos): Gordon
Smith and John Gruzleski have also served as treasurers of
MetSoc and Jim Finch served as secretary.
Chairs of the Department since Bill Williams have
been: John Gruzleski (1980-1988) and (1991-1994), Jim
Finch (1988-1991), George Demopoulos (1994-1999),
Robin Drew (1999-2007), Steve Yue (2007-present).
The excellence of McGill’s faculty in materials
engineering has been recognized by the profession
through many awards to individual faculty members. These
include all of the MetSoc awards for which faculty
members are eligible, many best paper awards in Canada,
the USA and internationally, the President’s Gold Medal of
CIM, and an early Steacie Award to Rod Guthrie. Two
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professors, Rod Guthrie and John Jonas, have received the
prestigious Killam Prize, while John Gruzleski (1997), Jim
Finch (2008) and Rod Guthrie (2010) have received the
NSERC Synergy Award. In addition John Jonas was named
to the Order of Canada for his contributions to the
Canadian steel industry and Rod Guthrie and Jim Finch to
the Royal Society of Canada.
McGill graduates have been presidents of, or held high
offices, in all of the major Canadian metal producing
companies. But some of them simply created new
companies as did Gerry Hatch (B.Eng. in Metallurgy, 1944),
who founded the global engineering firm HATCH and has
generously supported the department. Many Ph.D.
graduates have gone on to successful academic careers in
Canada, the USA and elsewhere. In Canada, McGill
graduates can be found, among others, on the academic
rolls of the University of British Columbia, University of
Alberta, University of Waterloo, and University of Toronto.
The Department has seen itself in many locations on
the McGill campus during its 140 years. Initially the
metallurgical/materials and the mining sections were both
housed in the MacDonald Chemistry and Mining Building
(now the MacDonald-Harrington Building). During the late
1940s and early 1950s, when there was a considerable
expansion the metallurgical faculty and laboratories were
relocated to the Physical Sciences Center. However as
metallurgical/materials research grew, these facilities
became less and less adequate. In 1997 the Department
benefited from the first major construction project on the
campus in almost 20 years with the opening of the M.H.
Wong Building, its current home.
The move into the M.H. Wong Building corresponded
with an acceleration of the shift in emphasis into more
advanced and novel materials and the environment. At the
same time (1997), the old metallurgical engineering
program was revised into a co-op program. In 2001 the
name of the program and department changed from
metallurgical to “metals and materials”, which later (2007)
for reasons related to accreditation, became simply
materials engineering for the program, and the name of
the department became Mining and Materials Engineering.
By 2005, it became apparent that a new phase of
academic renewal was necessary. Many of the faculty
hired in the 60s and 70s were on the brink of retirement.
Bill Williams had retired in 1992, Gordon Smith in 1999,
Phil Distin in 2002 and John Gruzleski in 2005. The
situation was made worse with the sudden death of André
Laplante in 2006 and unexpected departure of Ralph Harris
in 2007. The Chair, who was Robin Drew at that time,
began a renewal process that has continued with the
current chair, Steve Yue, with 8 new hires since 2005.
Despite difficult times in the past with low enrolments and
financial belt tightening, the future of materials teaching
and research at McGill seems assured as a new generation
of faculty begins their careers and new students of the
highest quality are attracted to the McGill campus.

Queen’s University
Along with the University of Toronto, McGill and UBC,
Queen’s University (Queen’s) is one of the oldest
metallurgical engineering schools in Canada. The School of
Mining and Agriculture was established at Queen’s in 1893.
In fact, the School of Mining and Agriculture was not
supposed to be affiliated with Queen’s; rather it was a
joint stock company with most of the shareholders in
Kingston. This ruse continued in various forms until 1916.
The present Faculty of Engineering and Applied Science
recognizes 1893 as its founding date.
For the first 42 years, metallurgy was taught in the
Mining program (later Mining and Metallurgy program),
although some metallurgy courses were also available in
Chemical Engineering. The sources of metallurgical
knowledge for the curriculum were Europe and the U.S.
Founding Professors Goodwin, Miller and Nicol had studied
at Heidelberg and Frieburg, which were the leading
mining/metallurgy schools in Europe. The first Professor of
Metallurgy was S. Kirkpatrick (1902). During this period,
the curriculum was based on mineral processing and
extractive metallurgy. A mill building for practical
experiments was built by 1896 and a new building for
Mining and Metallurgy was opened in 1911. The $70,000
building cost was provided by a $40,000 gift from Professor
Nicol, $9,000 donated from graduates and the remainder
from the University – no provincial funding! Nicol Hall has
been the home base of metallurgical and materials
engineering to this day (see Figure 1).

Figure 1. Nicol Hall (circa 1935) – Home of Queen’s
metallurgical/materials engineering students since 1912
Until about 1960, the number of metallurgical faculty
at any one time never exceeded three and the class size
was typically three to five students. Yet, they had a
significant impact on the development of the metal and
mining industry in Ontario and elsewhere – mainly by
providing a steady supply of trained engineers, but also by
research accomplishments. In 1917, Professor Kirkpatrick
developed a process for the extraction of cobalt and later
became Managing Director of the Deloro Smelting and
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Refining Co. In the same period, Professor Drury taught
electro-metallurgy, then prospered with the O’Brian Co.
and endowed several scholarships, which continue to
benefit Queen’s MME students. Professor Kalmus also
taught electrochemistry, but through his interest in colour
photography he developed and patented the first
commercial colour motion picture process – Technicolour.
(His wife’s name – Natalie Kalmus – can be seen in the
credits of old films).
Physical metallurgy made its appearance at Queen’s
with the appointment of Professor O. Carson in 1924 and
grew in importance during the 1930s owing to the rapid
development of the Canadian metal processing and
manufacturing industry. Metallurgical Engineering became
a separate program in 1935, but it remained closely
associated with Mining Engineering in the shared
accommodation of Nicol Hall. Queen’s Metallurgical
Engineering developed a strong program of extractive and
physical metallurgy under Professors T. Lord (1938) and
Carson. It emphasized practical aspects of mineral
processing, metal extraction and metal forming. Professors
continued to have close connections with industry.
Professor Carson contributed to the development of
extrusion processes for the new Alcan plant in Kingston
(1941) and the development of the namesake alloy of the
Deloro Stellite Co.
Prior to 1960, the Metallurgical Engineering program
at Queen’s (as elsewhere) was almost entirely focused on
undergraduate teaching. The small cohort of metallurgy
faculty maintained their industrial interactions through
consulting and independent research projects. From the
modern perspective, the significant research achievements
during the first 50-60 years of the ME program are
remarkable considering the limited resources and people
available for this work. Beginning around 1960, there was a
rapid growth in graduate studies and research at Queen’s
and elsewhere. The federal government ramped up
funding of research – this was the ‘Sputnik Moment’ – and
the availability of industrial funding increased as university
research capacity grew. The first Ph.D. candidates in ME
enrolled in 1960. Over the next 25 years, total research
funding grew by orders of magnitude, and there was
general growth in numbers of faculty, undergraduate and
graduate students. Mining Engineering moved to a new
building in 1970, which released space in Nicol Hall for the
expanding ME program. Although small compared with
other engineering programs, ME was traditionally a
research-intensive discipline and its research funding per
faculty member was always the highest for the Faculty.
During this period, state-of-the-art research facilities for
metal casting, mechanical testing, X-ray diffraction,
electron microscopy and ceramics processing were
established in Nicol Hall. Each year, ME researchers
participated prominently in both the Metal Physics
Conference at the Royal Military College (now the
Canadian Materials Science Conference) and the MetSoc
Conference of Metallurgists.

In 1990, there were 75 undergraduate students (2nd to
4 year), 30 graduate students and 8 full-time faculty in
the ME program. The undergraduate curriculum included
hydrometallurgy, pyrometallurgy and physical metallurgy,
as well as courses in structural ceramics, electronic
materials, polymers, composites and failure analysis. To
reflect this new curriculum, the Department was re-named
Materials and Metallurgical Engineering (MME). This was
Queen’s response to the new discipline of materials
science and engineering, which emerged worldwide in the
1980s. The broad scope of the MME program required
many teaching and research collaborations with other
departments, notably Mining Engineering, Chemical
Engineering, Physics and Chemistry. MME became a de
facto interdisciplinary program, which led to the
establishment of the Advanced Materials Research
Laboratory in 1992 and the Centre for Manufacturing of
Advanced Ceramics and Nanomaterials in 2000. These
initiatives enabled the acquisition of state-of-the art
equipment for electron microscopy, thermal analysis,
powder processing of materials, nanoindentation and
cutting/machining of advanced ceramic materials.
However, it proved difficult to sustain the new MME
undergraduate program with such a lean faculty
complement, and in 2001 MME ceased to be offered as an
accredited program. Today there are 8 full-time faculty
members in the Materials Group in the Department of
Mechanical and Materials Engineering. With their 30
graduate students and researchers, they are driving an
exciting research program that involves nuclear materials,
photovoltaics, automotive steels, structural and functional
ceramics, and lightweight structural materials. In addition
to the experimental projects carried out at Queen’s,
students and researchers frequently travel to major
facilities (often international) to carry out experiments
such as neutron diffraction and high energy X-ray
diffraction. Materials courses at the undergraduate level
are offered as the Materials Option in the 3rd and 4th years
of the Mechanical Engineering program. Compared with
the former MME program, this is a much narrower
education in metallurgical and materials engineering, but
the graduates have a much deeper knowledge of the basic
mechanical engineering disciplines of mechanics, thermal
fluids, manufacturing and design.
This brief summary of metallurgical and materials
engineering at Queen’s does not do justice to the
approximately 1,500 graduates who have passed through
Nicol Hall (and previous buildings) since 1893. It would
require a major effort to search and document the
professional activities and accomplishments of this cohort.
Nevertheless, the impact of the department is ultimately
measured by the lives and achievements of these people.
A notable few are: Bruce Hamilton (’48, COO of Sidney
Steel and Slater Steel), John Gruzleski (’64, Professor and
Dean, McGill U.), Dee Parkinson-Marcoux (’70, 1st woman
graduate of ME, oil industry executive and consultant),
Laurie Collins (’75, CTO Evraz-Regina, former President of
th
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Metsoc), Mark Gallerneault (’78, CTO Novelis-Kingston),
David Dreisinger (’80, Professor, UBC), Mike Phaneuf (’92,
President and CTO Fibics Inc.), Elicia Maine (’93, Associate
Professor, Simon Fraser U.). Clearly Queen’s has made
major contributions to the industrial and scientific worlds
and there is much to be proud of.
Université Laval
Université Laval (Laval), a descendent of one of Canada’s
first teaching institutions, Le Séminaire de Québec (1663),
was created in 1852. At its creation, Laval consisted of four
faculties: Theology, Medicine, Law and Arts. At that time
engineering was not considered to be a subject suitable for
being taught in an institution whose main mission was to
advance the faith.
The first teacher of chemistry, mineralogy and
metallurgy in the Faculty of Arts was Thomas Sterry Hunt,
who later developed a hydrometallurgical process for
treating Quebec copper oxide ores.
Although metallurgy, chemistry and mineralogy were
being taught in the Faculty of Arts as early as 1856, it was
not until 1920 that the School of Chemistry was founded,
followed by a closely associated School of Mines, Geology
and Metallurgy in 1938. The Department of Mining and
Metallurgy within this School was headed by Gérard
Letendre. The impetus for its creation came from the
provincial government that wanted to graduate FrenchCanadian mining and metallurgical engineers for the
Quebec industry. This was partly the result of the
discovery, around 1925, of copper and gold ores by
Noranda, the potential of iron deposits and the ongoing
interest in asbestos mining. By 1937 some twenty gold
mines were operating in the province. This occurred at an
important period in Quebec, as new attitudes towards
science were developing and the administration of science
taken over by laypersons from priests. The two schools
became departments in the newly created Faculty of
Science in 1939, and the first two students graduated in
Metallurgical Engineering in 1942. A building for the School
was completed in 1941 next to the School of Chemistry
and connected to it by an underground tunnel.
In 1951, at the Annual Meeting of CIM, the Premier of
Quebec, Maurice Duplessis, persuaded the President of
Algoma Steel to donate $250,000 to the School of Mines.
In 1963, the Faculty of Science moved into its present day
buildings on the new campus in Ste Foy. This gave an
important boost to the School which also had its profile
raised by hosting the Second Annual Meeting of the
Metallurgical Society of CIM. The Chairman of the
Department of Mining and Metallurgy at that time was
Arthur Dubé.
In 1970, Université Laval received a new charter that
detached it from the Séminaire de Québec. In 1974 the
Faculty was renamed the Faculty of Science and
Engineering (faculté des sciences et de génie). By 2007, it
had expanded to 13 departments and 12 research centers,

staffed by 250 professors, about 50 assistants and 200
employees, with some 4,300 students enrolled in the
Faculty.
One of the most significant periods in the
Department’s history was between the years 1976 and
1985 during which time André Galibois was the
Department Head. In this period, the student enrolment
and number of faculty members both significantly
increased. In 1980, the Department of Mining and
Metallurgy was renamed the Department of Mining and
Metallurgical Engineering. In 1985 Gilles Barbery, who had
originally come to the department from France as a “coopérant militaire”, succeeded Galibois as Department
Head. Unfortunately, Barbery died at the age of 46 after a
brief illness. Edward Ghali then became Department Head
(1988-94) followed successively by Real Tremblay, John
Hadjigeorgiou and Gaétan Laroche. The department was
reorganized and renamed once again in 2000 to become
the Department of Mining, Metallurgical and Materials
Engineering. The present Head is Jacek Paraszczak.
In the mid-1970s one of the faculty members, Yves
Bérubé, entered the political campaign of René Lévesque.
When Lévesque won the provincial election of November
1976, Bérubé became Minister of Natural Resources.
Over the years, a very large number of visiting scholars
and research associates have spent time in the
Department. Many of these came from France but also
from Eastern European and other Western European
countries. Several of these remained to become faculty
members at Laval and other Canadian universities.
During the period 1938-65, Metallurgy was a 5-year
program whose first three years were in common with
Mining, with very few actual metallurgy courses. The
second half of the 1960s saw enormous changes. Some of
the basic science and mathematics was now taught in the
newly created CEGEPs, permitting the Laval programs to
be reduced to four years and become more specialized.
Working conditions for faculty members were much
improved (Laval faculty had gone on strike for 105 days in
1976). During the following decade research funding and
library facilities improved markedly. New faculty members
were hired, and new laboratories constructed, notably in
the areas of extractive metallurgy and powder metallurgy.
New courses were also introduced, along with a trimester
system. The program name was changed to Metallurgical
Engineering (génie métallurgique) with two subdivisions,
physical metallurgy and extractive metallurgy.
In the late 1980s, the program name was changed
once again to become Materials and Metallurgical
Engineering (génie des matériaux et de la métallurgie) with
two well-identified sectors: extractive metallurgy and
materials. A co-operative education system was
introduced, with its first students graduating in 1991.
At present there are sixteen faculty members in the
Department, with more than half in metallurgy and
materials and the remainder in mining. Research activities
are particularly strong in the areas of powder metallurgy,
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bio- and nano-materials, surface engineering, physical
metallurgy, extractive metallurgy, and mineral processing.
Specialized laboratories include LAMPOOL (laboratoire de
métallurgie des poudres de l’université Laval), LOOP
(laboratoire d’observation et d’optimisation des procédés)
and LIS (laboratoire d’ingénerie de surface).
University of British Columbia
The Department of Mining Engineering was established in
1915 at the University of British Columbia (UBC) Vancouver
Downtown Campus, with a program that included
metallurgy. By 1919, it had relocated to its current Point
Grey Campus, where the department name became
Mining and Metallurgy. The Department Head was John M.
Turnbull, who was appointed in 1915 and served the
Department and the Faculty for thirty years. In 1936, Frank
Forward started teaching and research in metallurgy. This
brought the total number of Faculty to four – three in
metallurgy and one in mining.
The War Metals Research Board sponsored militaryrelated research at UBC in 1943-1945 and provided
funding for the purchase of modern equipment. In 1945,
John Turnbull retired and Frank Forward became
Department Head. The return of war veterans created a
jump in enrolment and new Faculty were hired, including
C. S. Samis (process metallurgy), H. M. Howard (mineral
dressing) and W. M. Armstrong (physical metallurgy). In
1948, eleven students graduated with Bachelor’s degrees
(B.A.Sc.) in Metallurgy, bringing the total to that date to
77.
The late 1950s and the 1960s were important decades
in the expansion of the Faculty. John Lund arrived in 1956
to teach and carry out research in Physical Metallurgy. Ed
Teghtsoonian (metal physics) also arrived in 1956 as a
Research Associate and was appointed to Faculty in 1959.
In 1958, Ernest Peters was appointed a Faculty member
and Ian Warren came as a Post-Doctoral Fellow, both in
extractive metallurgy. In 1959, Asoke C. D. Chaklader
arrived to begin research in ceramics and cermets, both he
and Ian Warren becoming Faculty members in 1964. Also
arriving during this period were D. Tromans (electron
microscopy, corrosion) and L. C. Brown (materials science).
The 1960s saw the additions of Alec Mitchell
(thermodynamics), Tom Alden (deformation), Bruce
Hawbolt (physical metallurgy) and Fred Weinberg
(solidification). In 1970, Keith Brimacombe (process design)
and John Nadeau (ceramics) joined the Faculty, bringing
the total to 17. This number has remained more-or-less
steady since then.
In 1961, the Department was renamed the
Department of Metallurgy when Mining Engineering
merged with Geological Engineering to form a separate
Department of Mining. In 1964, Frank Forward resigned as
Department Head to assume duties in the Canadian
Science Secretariat and Bill Armstrong became Head of
Department. He remained in the position for only two

years before becoming Dean of Applied Science and
Deputy President of UBC. He was followed as Department
Head by Ed Teghtsoonian (1966-1980) and then Fred
Weinberg (1980-1985), John Nadeau (1985-1986), John
Lund (1987-1990), Bruce Hawbolt (1991-1992), Ray
Meadowcroft (1992-1999), Steve Cockcroft (2000-2008)
and finally Warren Poole (2008-present).
During the mid-1960s, Bill Armstrong, as Department
Head, was able to obtain the necessary funding for a new
and elaborate building, the Frank Forward Building, into
which the Department moved in 1968. In recent years,
extensive renovations of laboratories, classrooms and
common spaces have updated the facilities to continue to
provide an excellent research and learning environment.
Research in the Department’s formative decades was
primarily associated with extractive metallurgy, where it
was undoubtedly a world leader. During the late 1940s,
Frank Forward, with his Research Associates and graduate
students, discovered conditions under which metal
sulphides dissolved in aqueous ammonia. This led to the
Forward Process, which was further developed into the
Sherritt-Gordon Process, which has been employed
commercially in a number of metallurgical operations
worldwide, beginning with the Sherritt-Gordon nickel
refinery in Fort Saskatchewan, Alberta. The SherrittGordon Chair of Metallurgy was established in the
Department in 1952 and continued until 1969, sponsoring
much fundamental and practical hydrometallurgical
research. This included the development of powder
metallurgy techniques, under the direction of John Lund,
for turning the powder product of the Forward Process
into more valuable products. Forward and his group also
became involved in hydrometallurgical research into
uranium extraction from low-grade ores and assaying of
uranium. This led in later years to research into finding
new uses for uranium and the hosting of the Canadian
Uranium Research Foundation, which prepared and
published the journal, Uranium Abstracts.
Beginning in the 1970s, Keith Brimacombe built up an
advanced research program in the mathematical modeling
of metallurgical processes. This led to the establishment in
1980 of the Stelco Chair of Metallurgy. Keith was highly
recognized for his contributions by being awarded the
Killam Prize, and the NSERC Gold Medal, being a Fellow of
the Royal Society of Canada, and inducted as an Officer of
the Order of Canada. In addition, he was a Foreign
Associate of the National Academy of Engineering and
President of MetSoc, TMS and ISS (now AIST). One of the
many notable people who emerged from this group was
Indira Samarasekara, who later became UBC’s Vice
President - Research, and then President of the University
of Alberta. Steve Cockcroft, also a former student of Keith,
was appointed in the late 1980s and has built a strong
group in mathematical modeling of casting and other
materials processing operations. The group expertise was
strengthened in the early 2000s by Daan Maijer who later
also became involved in establishing a new program in
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Applied Science entitled “Integrated Engineering”. He
became its Director in 2008.
The late 1980s and early 1990s saw a change of
generation in the Department Faculty. Peter Barr
maintained departmental expertise in pyrometallurgy.
Tom Troczynski took over the ceramics research and
teaching from retiring Asoke Chaklader. David Dreisinger
joined the Hydrometallurgy Group and soon took over its
leadership with the retirement of Ernest Peters. Ernie, who
was awarded the prestigious Killam Research Fellowship in
1983, was very successful in attracting broad industrial
support, which led to the creation of the Industrial
Research Chair in Hydrometallurgy, with David Dreisinger
as the first Chairholder. This allowed the hiring of David
Dixon to expand the research profile of the Group. In 2001,
Akram Alfantazi joined to strengthen departmental
expertise in corrosion, and in 2009, Edouard Asselin, an
expert in both hydrometallurgy and corrosion, was hired
with support from the Hydrometallurgy Research Chair.
Finally, the Chair also enabled the Department to hire its
first Instructor, Dr. Bé Wassink.
In the late 1980s, the Composites Group, headed by
Anoush Poursartip and building on work done by John
Nadeau and Ed Teghtsoonian, started improving their
collaborative links with industry leading to very strong
interactions with Boeing. The expanded program allowed
the hiring of two more Faculty, Reza Vaziri and Göran
Fernlund. The Group spun off a company commercializing
their research achievements (Convergent Manufacturing
Technology), primarily in mathematical modeling of
composites processing.
The most significant expansion of departmental
infrastructure after moving to the new building in 1968
was the establishment of the Advanced Materials Process
Engineering Laboratory (AMPEL) in a newly-erected
building in the late 1990s. The AMPEL shared-facility
concept was initiated and largely executed by the late
Keith Brimacombe and was later re-named the
Brimacombe Building. The building houses researchers
from several departments but the majority of the “high
head” semi-industrial size laboratories is occupied by
Materials Engineering.
The traditional departmental strengths in physical
metallurgy underwent renewal in the 1990s with the hires
of Warren Poole, now Department Head and holder of the
Rio Tinto Alcan Chair in Materials Process Engineering,
Mary Wells (who moved to the University of Waterloo in
2008) and Matthias Militzer, now holder of the Dofasco
Chair in Advanced Steel Processing. Most recently, Chad
Sinclair was hired in 2002 and has developed a strong
international reputation in mechanical and physical
metallurgy.
The beginning of the new millennium has also seen
much increased funding and new appointment
opportunities through the Canadian Foundation for
Innovation (CFI) and the Canada Research Chairs (CRC)
programs. A number of CFI grants have been secured as

well as two CRC positions: one in Nanofibre technology
(Frank Ko) and one in Biomaterials (Rizhi Wang). Most
recently, the scope of the Department has been further
expanded by the hiring of Maggie Xia from IBM, an expert
in electronic materials.
Undergraduate enrolment in Materials Engineering,
despite wild fluctuations, has been healthy for most of the
life of the Department, with highs between 20 and 30
B.A.Sc. graduates until the 1980s. Since the 1990s, there
has been steady growth in undergraduate enrolment,
reaching between 40 and 45 in the 2000s. Introduction of
the undergraduate Engineering Co-op program in the early
1990s greatly enhanced the opportunities for
undergraduate students in the Department.
Graduate student research began in the 1940s, with
the first M.A.Sc. graduates receiving their degrees in 1947
and has grown steadily throughout the years. From the
1980s until 2004, the cohort of graduate students
fluctuated around 50 to 70 but has now grown to more
than 100, split almost equally between Ph.D. and M.A.Sc.
students.
Today, the research and teaching activities of the
Department are diverse, continuing the traditional
strengths in metallurgy but also expanded to newer fields
of materials engineering. The department looks forward to
new exciting developments within as well as with partners
throughout UBC and beyond.
University of Toronto
The School of Practical Science was founded in 1887 and in
1889 was affiliated with the University of Toronto (U of T),
becoming the Faculty of Applied Science and Engineering
in 1906. By 1912 there were seven programs of study
offered by the Faculty. Professors A.P. Coleman and T.R.
Loudon taught a series of five chemical and physical
metallurgy lecture/laboratory courses to 6 of the 7
programs. The first professor of Metallurgy, George A.
Guess was appointed in 1912 and in 1913 the Department
of Metallurgical Engineering was established, offering
B.A.Sc. and M.A.Sc. programs. In the early years, the
emphasis was entirely on extractive metallurgy and this
from a very practical point of view. In 1920, O.D. Ellis was
appointed as Professor of Physical Metallurgy and was
subsequently replaced by Professor J. Newcombe. A
Ceramics Engineering Option was established in the 1920s
led by Professor R.J. Montgomery. Professor J.E. Toomer
and Lecturer Ms. M.F. Satterly were also appointed to
deliver the Ceramics Engineering Program.
Professor Guess retired in 1943-44, and was
succeeded by Professor L.M. Pidgeon, who came from the
National Research Council of Canada where he had carried
out extensive research on the production of high purity
metallic magnesium. The “Pidgeon Process” was critical for
the Allied World War II effort. Pidgeon’s discovery led to
the formation of Dominion Magnesium in 1941, later to be
owned and operated by Timminco.
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In 1943, Professor Pidgeon was appointed Professor
and Head of the Department of Metallurgical Engineering
(see Figure 2). In 1946 he appointed Professor H.U. Ross to
further expand the extractive metallurgy effort in the
Department. Pidgeon’s far-reaching influence and personal
efforts led to the establishment of a major graduate
student program with the first Ph.D. granted in 1947.

expansion of the Department. A few of those professors
are depicted in Figure 3.

Figure 3. Professors S. Flengas, K.T. Aust, B.
Ramaswami (from left)

Figure 2. Professor Lloyd M. Pidgeon, OC, MBE (Head of
Department, 1943-1969)
In 1948, Professor Pidgeon recruited and appointed
Professor Bruce Chalmers from the U.K., who set up a
major graduate program in Physical Metallurgy, leading to
the establishment of the world’s preeminent research
group in theoretical and experimental studies of the
solidification of metals.
As a result of these and other efforts, the Department
became a research powerhouse in the 1950s. By 1967, a
total of 66 Ph.D. degrees had been conferred in
Metallurgy, a number that was greater than many U of T
departments of much larger size. A large number of
notable graduates from this early period went on to
become leaders in academia and business worldwide
including: Burnett Thall, Karl Aust, John Runnalls, Fred
Weinberg, George Craig, John Rutter, Bill Winegard, Walter
Curlook, Gerald Heffernan, John Bratina, Charles Elbaum,
Bill Tiller, Fred Bolling, Jim Toguri, Barry Strathdee, Atsumi
Ohno, Malcolm Bell and Hugh Kerr.
In 1964 the name of the department and
undergraduate program were changed to Metallurgy and
Materials Science to reflect the broader coverage of
research areas involving non-metallic materials. Notable
new academic appointments during this period included
Professors Flengas, Toguri and Ramaswami. The following
year the department negotiated a development grant with
the NRC to expand the Materials Science effort at U of T
and paved the way for the establishment of an
Interdepartmental Materials Science Centre lead by
Professors Aust and Craig. Several new faculty
appointments were realized towards the late 1960s
including Professors Aust, Rutter, Ursula Franklin, Al Miller
and George Weatherly. A new Metallurgy building (now
Pratt Building) was built in 1967 to accommodate the

Upon Professor Pidgeon’s retirement in 1969,
Professor Ben Alcock was recruited from Imperial College
(London) and joined the Department as Professor and
Chairman; he would later appoint Professor Alex McLean
and Professor Bob McAndrew. In 1976, Ben Alcock was
succeeded by Professor Jim Toguri as Department
Chairman. By the late 1970s a number of new faculty
cross-appointments were established to expand the
Department’s teaching and research offerings in
conjunction with Physics (F.D. Manchester), Electrical
Engineering (H. Smith and J.D. Lavers) and DentistryBiomaterials (R.M. Pilliar). Prof. W.A. Miller’s two terms as
Departmental Chairman (1982-92) further realized a large
number of faculty appointments (G. Dobby, J.M. Lee, S.A.
Argyropoulos, S.J. Thorpe, T.A. Utigard, Z. Wang, H.E. Ruda,
T.W. Coyle and D.D. Perovic) prior to the severe provincial
budget cuts that occurred in the early 1990s.
The significant department expansion during the
1980s and early 1990s led by Professors Miller and
McLean, who would succeed Miller as the next
Department Chairman (1992-1997), was accomplished in
large part by partnerships with NSERC and a number of
industries. One of the first NSERC Industrial Research
Chairs (IRC) in Canada was established in 1984 in
Steelmaking (Professor I.D. Sommerville). In subsequent
years, five additional NSERC/IRC’s were established in:
Welding (Professor T.H. North), Chemical Process
Engineering (Professor J.M. Toguri), Nuclear Engineering
(Professor B. Cox), Electromagnetic Processing (Professor
G. Bendzsak) and Nanomaterials Engineering (Professor U.
Erb). At that time the department led all departments of all
disciplines in Canada with the largest number of
NSERC/IRCs.
These appointments provided increased opportunities
for the strong graduate program with 146 Ph.D. degrees
granted by 1990. Some of the notable Ph.D. graduates
during this period included: John Gruzleski, Ivan Dickson,
Stuart MacEwen, Craig Simpson, Arthur Pelton, Frank
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Ajersch, Alan Kupcis, Bill Caley, Chris Bale, Reg Eadie, Chris
Pickles, Don Sadoway, Dennis Bobyn, George Kipouros,
Steve Thorpe, Torstein Utigard and Gino Palumbo.
Throughout the 1990s, the Department continued its
leading position in the Faculty as the highest per capita
earner of research grants and contracts; in some years
with research income greater in absolute terms than
departments more than twice the size. Such achievement
underscored the importance of metallurgical engineering
and materials science to Canada’s industrial base, and thus
was fundamental to maintaining the independence and
stability of the department.
In 1994, the University of Toronto embarked on a
major 5-year strategic planning initiative, “Planning for
2000”. One of the early hypotheses to be “tested by
informed debate and judgment” by the Faculty’s Strategic
Planning Steering Committee was: “The undergraduate
program in Metallurgical Engineering and Materials
Science will be phased out largely because of continuing
low student demand. As a consequence, the Department
of Metallurgy and Materials Science will reconfigure,
possibly as a graduate institute forming the core of a
materials research network while contributing to
continuing undergraduate programs”. News of the
uncertain future of the department spread quickly during a
time when Metallurgy/Materials programs were being
threatened or eliminated at many universities.
Professor McLean, a Distinguished Member and a Past
President of ISS (now AIST), initiated a major effort and
formed a departmental Strategic Planning Committee
chaired by Professor Perovic. A few key initiatives were
developed. First, the core undergraduate curriculum was
transformed and renamed Materials Engineering and the
existing two options of study – Metallurgical and Materials
– were combined into a single program of study where
students would learn fundamental and applied knowledge
of all aspects of materials engineering and a greater
emphasis on industry needs. Secondly, a newly appointed
Liaison Officer position was created to assist with an
intense effort by all faculty members to recruit new
students from high school.
Professor Perovic succeeded Professor McLean as
Chairman for two terms (1997-2008). In an era of
continuing budget cuts, threats of merging the department
with larger units continued from central administration of
the university. Professor Perovic led an ambitious plan to
maintain the independence of the Department. In order to
harness external perspectives and lobbying power, a
Departmental External Advisory Board was created,
bringing together leaders from industry, government and
academia who were very influential in securing the
independence of the Department. The Board membership
included: Bill Blundell, Walter Curlook, Ted Gerson, Gerry
Hatch, Gerry Heffernan, Derek Houghton, Allan Kupcis,
Heather Munroe-Blum, Ron Nolan, Ken Pritzker, Don
Sadoway, Burnett Thall, Martin Walmsley, Bill Wallace and
Bill Winegard.

During the same period, a number of other significant
achievements were realized including: (i) the complete
restructuring of the administrative staff, (ii) significantly
increased quality and quantity of incoming students, (iii)
new funding for expansion of the professoriate into
emerging areas of materials, (iv) change of the department
name to Materials Science and Engineering, (v) creation of
the world’s first undergraduate degree program in Nanoengineering in the Engineering Science Division and (vi)
establishment of the Winegard Distinguished Lectureship
Series.
The intense recruitment efforts resulted in the
increase of undergraduate class size and quality in
Materials Engineering to over 50 students per year making
the program the largest and one of the most diverse in
North America. The curriculum was redeveloped to
provide four theme areas of specialization: (i)
Nanomaterials, (ii) Materials and Manufacturing (iii)
Biomaterials and (iv) Materials Processing and Sustainable
Development, which continue to be offered today.
The expansion of faculty following several years of
university-wide budget cuts and unfunded retirements was
accomplished by the creation of four Endowed Chairs:
Energenius Chair in Advanced Nanotechnology (H.E. Ruda),
Heffernan Chair in Materials Processing (T.A. Utigard),
Sheridan Chair in Mineral Processing (M. Barati) and the
Celestica Chair in Materials for Microelectronics (D.D.
Perovic), a Canada Research Chair in Smart and Functional
Polymers (H. Naguib) and the Ontario government funding
of the department’s strategic expansion into the
Nanomaterials field leading to the appointment of
Professors Jun Nogami, Keryn Lian, Eli Sone, Nazir Kherani
and Glenn Hibbard.
Following the success of the Interdepartmental
Materials Science Centre in 1965, a number of Centres
were established. The Centre for Nuclear Engineering
moved to the department in 1984, led by Professor
Runnalls and subsequently by Professor Cox. The multiuniversity, multi-industry consortium Centre for Chemical
Process Metallurgy (CCPM) was based in the department
with Professor Roland Bergman becoming Director in 1986.
The Ontario Centre for Materials Research (subsequently
Materials and Manufacturing Ontario) was realized in the
late 1980s. The multi-university, multi-industry consortium
Centre for Microelectronics Assembly and Packaging was
created and directed by Adjunct Professor Laura Turbini.
The Centre for Advanced Coating Technologies was formed
in
collaboration
with
Mechanical
Engineering.
Furthermore, the strong industrial base of the large
number of collaborations maintained by the department
has provided many opportunities for new faculty positions,
funding opportunities, student research projects and
employment opportunities.
Under the leadership of current Chair, Professor Jun
Nogami, the department continues to advance and expand
in the key research areas including nanomaterials, energy
related materials, biomaterials and sustainable materials
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processing. The recent appointment of Professor Z.H. Lu as
a Canada Research Chair in Organic Optoelectronics and
new faculty searches in biomaterials/computational
materials science reflect the continued evolution of the
department to provide one of Canada’s leading training
grounds in materials teaching and research.

The Second Wave
École Polytechnique
Founded in 1873, École Polytechnique de Montréal is
today one of Canada’s leading engineering teaching and
research institutions. École Polytechnique provides training
in 14 engineering specialties, has 230 professors and more
than 6,700 students. Since its move to the University of
Montréal campus in 1958, it has doubled in its volumetric
space. Metallurgical Engineering was recognized at École
Polytechnique as a department from 1958 to 1998. Its first
cohort of metallurgical engineers graduated in 1961. After
1998, the department as such was eradicated but its
programs, to be known as Material and Metallurgical
Engineering, lasted until 2007 at the B.A.Sc. level, and the
last graduating engineers will receive their diplomas in
2011, in time to celebrate the 50th Anniversary of the
MetSoc of CIM. The M.A.Sc. and Ph.D. programs are
continuing.
Dr. André Hone had dreamed of founding a
metallurgical engineering department as early as 1936.
However, this did not occur at the time and André went to
work for Alcan, rising to be Head of the Metallurgical
Research Department in Kingston, Ontario. Dr. Hone was
hired as Full Professor in 1955 and worked on the
implementation of a department, establishing all the
contacts he could. In so doing he became part of the team
that was to put together the Metallurgical Society of CIM.
In 1958, École Polytechnique expanded greatly,
inaugurating its new building on the University of Montréal
campus and inaugurating its new programs, with 8 distinct
specialties, each with the mission to become active in
research and initiate Masters and Ph.D. programs in each
specialty. Dr. Hone had to wait three more years to see the
first graduation of metallurgical engineers.
Dr. Hone dreamed of granting 20 engineering
diplomas per year and slowly increasing the number of
M.Sc.A and D.Sc.A students as his team of professors was
to grow and become active in teaching. He wanted to hire
professors who had some experience in research, with
Ph.D. degrees. There were no French-speaking Ph.D.
holders in metallurgy available at that time to be hired at
École Polytechnique. Among the first four professors he
gathered around him, only Hugh McQueen had received
his Ph.D. prior to joining École Polytechnique. Rémi Tougas
was to obtain his Ph.D. in 1964, Michel Rigaud in 1966 and
Gérald Gagnon in 1968. Those four professors are seen on
Figure 4 together with Dr. Hone. During that period the
number of undergraduate students varied from 7 in 1961

to 11 in 1968, with a peak at 19 in 1964. At the same time,
the number of graduate students, at the masters and
doctorate levels, was slowly increasing, from a total of 4
M.Sc.A and one D.Sc.A in 1963 to 13 M.Sc.A and 3 D.Sc.A in
1968. In 1968, seven professors were teaching
metallurgical engineering; the four mentioned above plus
Jean-Marie Dorlot, Maurice Renaud and Gérard Vagnard.
After Dr. Hone, the first generation of his "protégés"
were to succeed him from 1968 to 1988, as shown in Table
2. This was to be the "happy period" in the history of the
department, a period during which other École
Polytechnique professors were to follow André Hone in the
MetSoc of CIM history. After A. Hone, president in 1962,
M. Rigaud became president in 1976 and C. Bale in 1988.
This prosperous period was to be marked by special
connections with the University of Toronto and with
France.

Figure 4. École Polytechnique faculty members circa 1965 –
Standing (left to right): Gérald Gagnon, Michel Rigaud,
Hugh McQueen, Rémi Tougas. Sitting: André Hone
As Dr. Hone stepped down as Director of the
Metallurgical Engineering Department in 1968 to be
succeeded by Dr. Rémi Tougas (1968-71), École
Polytechnique was seeing marked increases in enrolment
at both the undergraduate and graduate levels. Because of
the difficulties in recruiting French-speaking professors it
was decided to hire English-speaking candidates who had a
willingness to learn French quickly. Dr. Tougas hired Dr.
Ivan Dickson and then Dr. Frank Ajersch (first as a research
associate) two Ph.D. graduates from the University of
Toronto. The U of T connection was also to be tapped
again a few years later, when M. Rigaud, then Department
Head (1971-74), hired two other new professors, Dr.
Arthur Pelton and Dr. Christopher Bale, in 1972.
In 1971, École Polytechnique was still growing fast,
and it became possible to attract young doctorates from
French Universities who preferred to complete their
military service (which was still compulsory in France) by
serving abroad. The Metallurgical Engineering Department
benefited greatly from that opportunity. More than 10
people came as lecturers (chargés de cours) and as
research associates, and a few of them stayed as regular
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professors for a short while. The influx of new brains
helped to initiate new research projects, to implement
new graduate courses and to assist the regular professors
in their daily tasks. This bonanza lasted until 1976.
Department Heads during that period were Gérald Gagnon
(1974-77) and a second term for Michel Rigaud (1977-83).
They were to be followed by Jean-Paul Bailon (1983-86)
and Jean-Marie Dorlot (1986-89).
From 1968 to 1988, the number of professors grew as
Dr. Hone had envisioned (Table 2). During the same period,
the number of undergraduate students remained rather
low relative to the other more traditional departments,
although the number of graduate students jumped
appreciably.
From 1971 to 1975, the department led all the
departments at École Polytechnique in the amount of
research funds received and it had the highest proportion
of enrolled graduate students (34 of the 70 at
Polytechnique; 25 M.Sc and 9 Ph.D.). This proportion kept
decreasing, from 50% to 33% in 1983, to 24% in 1989. The
numbers, in terms of research program funding and
graduates kept increasing in absolute numbers to reach a
maximum of 61 graduates in 1989, but heavy clouds were
forming. With the economic crises and government
deficits, university funding was becoming scarce.
The necessity of recruiting more undergraduate
students had to be faced. The first step was to change the
name of the department from Metallurgical to Materials
and Metallurgical Engineering. This was implemented
officially in 1991, but the Materials and Metallurgical
Engineering Department was losing ground to the other
departments at École Polytechnique. Although the
research programs remained at a high level, with the
granting of an NSCERC Industrial Chair (the first one at
Polytechnique) in Refractory Materials in 1989, the
number of undergraduate and graduate students had
reached a plateau, even as the other departments
proportionately grew much faster. Consequently, in 1998
came the abolition of the department as a separate entity.
For budgetary reasons the department was amalgamated
into a new department: Engineering Physics and Materials,
with an Engineering Physicist as Director and Frank Ajersch
in charge of what was to be named the Metallurgical and
Materials Engineering Program.
From 1998 to 2007, this new program operated under
various administrative structures, first as Engineering
Physics and Materials from 1998 to 2001, then split under
two other departments – Chemical Engineering and
Mechanical Engineering – the program being called
Materials Engineering only, first under F. Ajersch, and then
under Dr. Sylvain Turenne. In 2007, the decision was taken
to abandon the undergraduate program but to continue it
until the last undergraduate students, registered in 2007,
would finish in 2011.
Thanks to the initial efforts of Dr. A. Hone, during its
existence, the department played a significant role on both
the local and national scenes. In total, some 22 professors

have taught Metallurgy at Polytechnique for over 40 years,
as shown in Table 2. Among them, one was to be knighted
after a brilliant career at different universities in Canada
and then in the UK: Sir John S. Daniel. Dr. Maurice Renaud
was to become the Rector of the Polytechnique University
of Grenoble, France. Three others, Michel Rigaud, Arthur
Pelton and Gilles L'Espérance, have been made fellows of
the Canadian Academy of Engineers while Arthur Pelton
has been made Fellow of the Royal Society of Canada as
well as being a recipient of NSERC’s E.W.R. Steacie Award.
Most have received national and international recognition.
Time will tell if and when the resurrection of a new
metallurgical engineering department will be worthwhile,
to train undergraduate engineers. As of today, only the
Masters and Ph.D. programs in materials engineering are
offered at École Polytechnique.
Table 2. Professors in the Metallurgical Department at
École Polytechnique between 1958 and 2011
Hired in the 60s
Rémi Tougas
1961-1992
Hugh McQueen
1962-1976
Gérald Gagnon
1962-1994
Michel Rigaud
1966-2003
Jean-Marie Dorlot
1967-2002
Maurice Renaud
1968-1971
Gérald Vagnard
1968-1971
Hired in the 70s
Michel Hone
1970-1976
John S. Daniel
1970-1975
Ivan Dickson
1970-2004
Jean-Paul Baïlon
1971-2010
Frank Ajersch
1972-2009
Arthur Pelton
1973-2008
Christopher Bale
1973-2011
Dominique Piron
1976-1996
Hired in the 80s
Gilles L'Espérance
1983-2011
Bruce Kellet
1992-1993
Norman Marchand
1994-1996
Yves Verreman
1986-2011
Hired in the 90s
Claude Allaire
1993-2005
Oumarou Savadogo
1994-2011
Sylvain Turenne
1995-2011
Two internal structures and one external one remain
operational: the CRCT (Centre de Recherche en Calcul
Thermochimique) was the first research centre to be
incorporated at Polytechnique (in 1985), and is still going
strong with 3 professors, 1 research professor, and 16
students, post-docs and research associates. The CRCT has
developed the FactSage thermodynamic software and
database computing system, with over 500 subscribers
worldwide.
The Centre for Characterization and Microscopy of
Materials, (CM)², is a regional centre equipped with state38
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of-the-art micro- and nano-structural characterization
techniques. It was founded in 1986 and over 200 research
students from 45 different research groups and 9
universities typically use the facilities every year. In
addition, the personnel of (CM)² works with over 100
different companies every year. The FIRE, Federation for
International Refractory Research and Education, which
was incorporated as a non-profit organization in 2005, a
network of nine academic institutions, in seven different
countries, supported by thirteen industrial partners; this
was an outcome of the CIREP, the Chair on Industrial
Refractories, the first NSERC-Industrial chair at
Polytechnique (1989-2004).
McMaster University
According to Howard Petch’s recollections, the CEOs of the
two major local steel companies, Stelco and Dofasco, had
been pressing President Harry Thode to institute a
program in Metallurgy and Metallurgical Engineering since
the early 1950s.
Howard was a solid-state physicist with a limited
background in the subject, and he was surprised when the
president asked him to form a metallurgical department
with a research and science base. He agreed to chair the
new department, provided that he could utilize the new
department as a core of a multidisciplinary Materials
Research laboratory, and to over-build the department
with this in mind. Upon receiving presidential agreement,
he proceeded to search for faculty members with a strong
research bent.
Howard recruited Jack Kirkaldy in 1957 as the second
faculty member of the new department. Howard and Jack
taught the entire core curriculum. Two years later they
were later joined by Walter Smeltzer, who specialized in
chemistry of solids and solid-gas reactions.
Further faculty appointments ensued, including: Brian
Ives (Electrochemistry and Corrosion); Bob Ward (Physical
Chemistry of Steelmaking, first holder of the STELCO chair
in Metallurgy); Ron Ham, (Mechanical Properties of Solids);
Gary Purdy (Phase Transformations in Solids); Wei-Kao Lu
(Chemistry and Kinetics of Ironmaking ); David Embury
(Mechanical Properties); Alex McLean (Physical Chemistry
of Steelmaking); Alan Kay (Physical Chemistry of
Steelmaking), Roger Kelly (Irradiation Damage in Solids),
Bob Piercy (Nuclear Materials) and Pat Nicholson (Ceramic
Engineering). The earlier appointments were joint with the
Faculties of Science and Engineering; the Department was
represented on all committees and councils of both
faculties, and offered bachelors level degrees in both
science and engineering.
By the end of the 1960s the full-time faculty
complement had stabilized at ten; the Department would
see no more additions until the 1980s. Early in the 1960s,
the intellectual leadership of the department was shared
by Howard Petch and Jack Kirkaldy, with Jack assuming the
greater role as Howard accepted increasing responsibilities

within the broader university structure. In 1969, after an
extensive search, Bob Piercy, then a senior scientist at
AECL, was recruited as Chair.
Consistent with the mandate to develop an
interdisciplinary approach to materials research and
education, several adjunct faculty appointments were
made from other departments and from industry.
Howard’s vision of an interdisciplinary Materials Research
laboratory came to fruition with the creation of the
Institute for Materials Research in 1967. The Institute was
housed in the newly constructed Senior Sciences Complex,
later named the Arthur Bourns Building.
The first student graduated in Honours Metallurgical
Science in 1959. Masters and Doctoral degree programs
were initiated, and recruitment of graduate degree
candidates proceeded in parallel with the growth of the
undergraduate enrolments, until by the mid-1960s,
degrees had been awarded at all levels: B. Sc. (hon.), B.
Eng., M. Sc., M. Eng., and Ph. D. degrees. At any given time,
there were typically 5-10 post-doctoral and visiting
research fellows in the department. Graduate enrolments
were of order thirty (total Masters and Doctoral in 1965),
but undergraduate numbers were low (about 8 graduates
per year).
As noted above, the 1970s was a period of
consolidation and building upon the base created in the
previous decade. Enrolments in the upper years remained
low, but were augmented by the introduction of a program
in Ceramic Engineering, led by Pat Nicholson. In the later
1970s and early 1980s, more than 100 Ceramic Engineers
graduated from this program. The fully accredited program
was unique in Canada; it remained a stand-alone offering
until the early 1990s, after which it became a stream
within Materials Engineering.
Graduate education and research remained a
departmental strength. In 1974, the provincial Advisory
Committee on Academic Planning (ACAP) conducted a
review of all graduate programs in Ontario, and reported
that “the graduate program in Materials Science was the
best of its kind in Ontario and probably in Canada”. At the
same time, the Institute for Materials Research had grown
until by 1983, the umbrella organization involved 44 fulltime faculty members in 9 academic departments, 8 parttime members, 6 industrial affiliates and 12 professional
staff. It offered no academic programs, but was
instrumental in furthering the education of hundreds of
students and research fellows.
The 1980s saw the appointments of Gordon Irons
(Dofasco Professor, Transport Phenomena in Metals
Processing), David Wilkinson (Processing and properties of
structural materials), Gyan Johari (Chair in Glass Science,
Amorphous Solids, Dielectrics), Adrian Kitai (Optoelectronic Materials, jointly with Engineering Physics),
“Baz” Basinski (Research Professor, Mechanical Properties
of Solids), and Tony Petric (Properties of Ceramics, Solid
State Ionics). Besides adding to departmental strength,
many of these appointments served to broaden the range
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of specializations within the department, prompting the
change of departmental name from the original
(Metallurgy and Metallurgical Engineering) through an
intermediary (Metallurgy and Materials Engineering) to
Materials Science and Engineering.
The 1990s and 2000s witnessed several significant
changes in the faculty complement and focus, some due to
retirements or resignations, and some due to the changing
nature of the discipline. Jack Kirkaldy, Walter Smeltzer and
Bob Piercy retired in 1989, and George Weatherly (Phase
Transformations, Interfaces in Solids [1990-2003]) added
strength in electron optics; he was later joined by Gianluigi
Botton (Nanostructures, Electron Microscopy, Canada
Research Chair) who became the founding Director of a
national facility, the Canadian Centre for Electron
Microscopy.
Early in the 1990s the faculty was joined by Gu Xu
(Nanostructures, Organic Electronics), Shiping Zhu
(Polymer Processing), and Ken Coley (Kinetics,
Thermodynamics of High Temperature Reactions), each
bringing with them a different aspect of Materials research
and education. Marek Niewczas (Plasticity and Fracture)
continues the Basinski tradition of fundamental studies of
metallic materials.
The 2000s began with the appointment of Geoff
Brooks (Chemical Metallurgy) and Gianluigi Botton (above).
Igor Zhitomirsky (Nanostructures, Nanotechnology) brings
new approaches to materials synthesis, and Hatem Zurob
(Phase Transformations, Mechanical Properties) builds on
areas of traditional strength. Joey Kish brings fresh
expertise to the area of environmental degradation of
materials.
A significant development of the decade was the rapid
growth of Computational Materials Science, in particular as
applied aspects of phase transformations, with the
appointments of Nikolas Provatas, Dmitri Malakhov and
Jeff Hoyt. This new thrust is reflected in the Department’s
current undergraduate and graduate offerings.
Another major change was that the numbers of
students graduating with Materials degrees accelerated,
beginning in the early 1990s, and reaching 55 (Materials
Engineering) in 2010. This increase correlates well with the
offering of a Materials course in McMaster’s common first
year Engineering curriculum.
Department graduates have gone on to make major
contributions in many areas of academe and industry. To
single out a only a few: David Gaskell (Professor, Purdue
University, author of a widely-used text on the
thermodynamics of materials), Yves Brechet, (Professor,
Institut National Polytechnique de Grenoble, Member,
National Academy of France and Adjunct Professor,
McMaster), Wenzheng Zhang (Professor Tsinghua
University, Beijing), Jim Ray, (ArcelorMittal Dofasco), Jon
Leriem (Statoil, Norway), Frank Zok (University of California
at Santa Barbara), Manfred Puls (Atomic Energy of Canada
Limited), Stanley Sun (ArcelorMital Dofasco), Zoran
Popovic (XEROX Research), David Green (University of

Pennsylvania), Krishnamurty Balasubramanian, (Director,
Non-Ferrous
Technology
Development
Centre,
Hyderabad).
Many of our former students have taken faculty
positions in Canadian universities: Warren Poole, Chad
Sinclair and André Phillion at the University of British
Columbia; Mike Wayman and Jingli Luo at the University of
Alberta; Stephen Corbin and Hany Aziz at Waterloo
University; Michael Gharghouri and Stephen Corbin at
Dalhousie University; Nadi Braidy at the University of
Sherbrooke; Arnaud Weck at the University of Ottawa;
Charles Jhia and Mansoor Barati at the University of
Toronto; Wenzheng Zhang at Memorial University; and
Hatem Zurob and Joey Kish at McMaster.
Over a half-century, the Department has seen
approximately 900 undergraduate degrees (79 in Science
and 815 in Engineering) 200 Masters and 170 Ph.D.
degrees awarded.
The Department has received many accolades for its
contributions to teaching and research, and, at different
times has been numbered among the best in Canada and
North America. Individual honours accorded to full-time
members of departmental faculty include: 8 Fellowships of
the Royal Society of Canada; 1 Fellowship of the Royal
Society (London); 16 Fellowships in professional societies;
9 Honorary Doctorates; 2 Foreign Associateships of the
U.S. National Academy of Engineering and 3 Distinguished
University Professorships (McMaster).
Since the 1950s the Department of Materials Science
and Engineering at McMaster has grown from a fourperson show (two faculty and two support personnel) to a
mature widely-recognized entity with multiple areas of
strength. Education and research remain closely linked as
they were at the beginning. The future undoubtedly holds
great potential for the study of the sustainable processing
and chemical and physical properties of new and
traditional materials, and for the education of increasing
numbers of materials specialists ready for the challenges of
the twenty-first century.
University of Alberta
As in so many other universities, the Metallurgical program
at the University of Alberta (U of A) was initiated because
of interest in the natural resource extraction sector. In
1914 Metallurgy was listed as one of the five specialized
courses within the Mining Engineering degree program,
offered within the Department of Geology. In 1920 the
Department of Mining Engineering was formally
established. During the 1920s more metallurgy courses
were added to the curriculum, perhaps in part because one
of the faculty members, A.E. Cameron, received his
Doctorate in Metallurgy from M.I.T. in 1925, and in 1930
the Department was renamed the Department of Mining
and Metallurgy.
At this time the undergraduate degree remained
Mining Engineering, but options could be selected to
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reflect more specialized interests. Metallurgy-related
courses included mineral dressing, fire assaying,
hydrometallurgy and metallography. The Department as a
whole produced more B.Sc. graduates during the 1935-40
period than any other branch of Engineering, in total 100
graduates out of a total of 279 B.Sc. degrees in
Engineering.
One of the notable faculty members during this period
was Karl A. Clark. He was hired in 1920 by the fledgling
Alberta Research Council (Scientific and Industrial Research
Council of Alberta), an institution that was set up to carry
out research aimed at promoting the development of
Alberta’s coal and petroleum resources. During the
depression of the 1930s the province suspended funding
to the Research Council, and its staff, including Clark, were
put on the University payroll and allowed to continue their
work. In the case of Clark, his research led directly to the
development of the hot water process for the extraction of
bitumen from the Alberta oil sands, a process which is the
basis of most of the extraction plants operating to this day.
Within the Department of Mining and Metallurgy Dr. Clark
taught the physical metallurgy courses, and became Head
of the Department in 1945. He remained in this position
until his retirement in 1954. He was succeeded as
Department Head by Ewald O. (Walter) Lilge, who was to
remain in that position until 1971.
By 1956, significant metallurgical activity had grown in
Alberta, with the opening of the Sherritt Gordon nickel
refinery at Fort Saskatchewan and the Premier Steel mill in
Edmonton and ongoing interest in the Peace River iron ore
deposits. With this in mind a separate degree program in
Metallurgical Engineering was initiated within the
Department. This program was strongly promoted by a
dynamic young faculty member, James G. Parr, who joined
the Department in 1955, and two other metallurgy faculty
members, Jan Leja and William Youdelis. Thus there were
four members of the metallurgy staff, with Lilge and Leja in
the areas of extractive metallurgy and mineral processing,
and Parr and Youdelis in physical metallurgy.
In 1958, the first two Metallurgical Engineering B.Sc.
degrees were awarded. For the next ten years (19581967), the Metallurgical Engineering program flourished,
with an average of 6 B.Sc. graduates per year. The
graduate program was even more active, producing 28
M.Sc and 8 Ph.D. graduates during this period. Many of
these people became faculty members in the Canadian
university system.
However, the Department then entered a period of
change. Moves by the metallurgy faculty to form a
department separate from Mining were deemed
impermissible, and Professors Parr, Leja and Youdelis
departed (for Windsor, UBC, and Windsor, respectively).
The late 1960s saw a rebuilding process so that by 1969
there were five metallurgy faculty members: E.O. Lilge and
L.R. Plitt in mineral processing and extractive metallurgy,
F.H. Vitovec, S.A. Bradford and M.L. Wayman in physical
metallurgy. At that point, growth throughout the

University slowed, and no new faculty were added until
T.H. Etsell arrived in 1975.
In the meantime there was a major change in the
physical facilities. The historical location of the Department
was in the “North Laboratory”, which had become badly
cramped. In 1968 a new building (now called the Chemical
Materials Engineering Building) was opened, in which the
Department shared space with the Department of
Chemical and Petroleum Engineering as well as, for a few
years, the Departments of Forestry and of Mechanical
Engineering.
There were also major changes in the administrative
structure. In 1973, after much discussion, Petroleum
Engineering was transferred from Chemical Engineering
into a new Department of Mineral Engineering, which
offered B.Sc. degrees in Mineral Engineering (with the
ability to specialize in Mining or Petroleum). The
metallurgy staff fought hard and successfully to keep the
Metallurgical Engineering designation for their program. In
1986 the Department was renamed the Department of
Mining, Metallurgical and Petroleum Engineering.
The next major administrative change occurred in
1995 when the Department of Mining, Metallurgical and
Petroleum Engineering was disbanded and the degree
programs dispersed amongst the other Engineering
departments: Mining and Petroleum to Civil Engineering
and Metallurgical to the new Department of Chemical and
Materials Engineering. At about the same time the
program was changed from Metallurgical Engineering to
Materials Engineering, the first Materials degrees being
awarded in 1998. The University of Alberta was the only
one in Canada to run a Welding Engineering Graduate
Program under the leadership of Barry Patchett. This was
largely a course based M.Eng. degree. Presently, a
Canadian Centre for Welding and Joining has been
established with renewed facilities and leadership.
The undergraduate curriculum was extensively revised
in the mid-2000s to give more emphasis to fundamentals.
Co-incident with this was the start of a steady increase in
student enrolment; since then the number of B.Sc.
graduates has risen into the low thirties with expected
increases into the forties in the years to come. A cooperative education stream has been a popular part of
this, and in addition an International Work Placement
scheme that has placed over 70 students abroad since
2002. At the graduate level, recent years have seen an
average of about 9 M.Sc. and 4 Ph.D. graduates annually.
Many U of A grads have gone on to prominent
positions in the Canadian industrial and academic worlds.
Among the academics are Gary Purdy (McMaster), John
Goldak and Malcolm Bibby (both Carleton), Jack Cahoon
(Manitoba), Dan Watt (Windsor), and Glenn Hibbard
(Toronto).
The faculty members in Materials Engineering have
made significant contributions to the profession and
MetSoc over the years. Sam Bradford has published several
books on corrosion including Corrosion Control, a widely
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used textbook. The faculty members played a leading role
in hosting the Conference of Metallurgists in 1992 (in
Edmonton) and 1998 (in Calgary), and playing a major
supporting role in the 2005 Conference held in Calgary.
Hani Henein served as MetSoc President in 1998-99. The
Canadian Metallurgical Quarterly Editorial Offices were
housed in Alberta from 1992 to 1998 under the leadership
of Henein, Ivey and Wayman. Mike Wayman edited CIM’s
Historical Metallurgy Notes for many years and also edited
“All That Glitters: Readings in Historical Metallurgy”,
published by MetSoc of CIM. In 2008, U of A, under the
leadership of Reg Eadie, hosted the Canadian Materials
Science Conference, at which Tom Etsell received the
Chemistry Medal. Other faculty distinctions include Hani
Henein and Mike Wayman elected Fellows of CIM and Hani
Henein was awarded a Killam Research Fellowship in 2002
and elected Fellow of the Canadian Academy of Engineers
in 2003.
The number of faculty members with materials related
research interests has increased over the years from 6 in
1975 to approximately 18 in 2011. Their research now
covers the full spectrum normally associated with
metallurgy (mineral processing, extractive, physical and
mechanical metallurgy, welding, etc.) plus the more
modern areas (electronic materials, bio- and nanomaterials, polymers).
The merger with Chemical Engineering has made for a
dramatic change in the landscape, with approximately 46
Professors in the overall department. There have been
many good synergies, with collaborations among people
who would traditionally have been thought of as “Mat
Eng” and “Chem Eng”. With major building renovations
underway and hiring continuing, the future looks bright for
Materials Engineering at Alberta.
University of Windsor
The Materials Engineering programs at the University of
Windsor (Windsor) were initiated in 1965, following the
arrival of Dr. J. Gordon (Jim) Parr as Dean of Engineering,
and Dr. William (Bill) Youdelis as Associate Professor. The
Engineering Faculty at Windsor had no Materials
Engineering Department, which Dr. Parr felt was
indefensible for a University in such a highly industrialized
city as Windsor, then known as the Automotive Capital of
Canada, in which metal forming was the backbone of the
city's industry and economic base. To correct this situation,
the then existing Engineering Science Department was
replaced by the Engineering Materials Department, with
Professor R.(Bob) Billinghurst as Head and Dr. Youdelis as
Graduate Coordinator for Materials Engineering Research.
All three programs (B. Eng., M. Eng., and Ph.D.) were
introduced at the outset of the Department's formation,
with the enrolment of 3 undergraduates, 2 Masters and
one Ph.D. student. To meet the Canadian Engineering
Accreditation Board (CEAB) criteria for undergraduate
programs, 3 core personnel active in Engineering Materials

teaching and research were deemed necessary, viz.
thermodynamics, deformation mechanics, and electron
microscopy, and this philosophy formed the basis for
faculty recruitment. By the end of the third year,
Department faculty totalled 5 professors (including the
Dean and Department Head), with the core personnel
being Dr. W. Youdelis (thermodynamics), Dr. D. Watt
(deformation mechanisms) and Dr. J. Rezek (electron
microscopy). A few years later, Dr. Rezek left for Israel, and
was replaced by Dr. D. Northwood to maintain the electron
microscopy component of the core trio. With the above
build up the Department was confident it could meet the
CEAB accreditation criteria and attract research grants and
graduate students. The first major NRC-NSERC equipment
grants (1966, 1967) to the Department included an
electron probe micro-analyzer (Youdelis) and a
transmission electron microscope (Rezek). Other major
equipment grants (induction furnaces, tensile testing
machines, etc.) followed and rapidly built up the
Department's state-of-the-art research facilities.
In 1970, a Committee for the study of Engineering
Education in Ontario was formed by the Presidents of
Ontario Universities. Its main raison-d'être was to
consolidate and/or reduce the number of Engineering
Ph.D. programs in Ontario, due to their high capital and
operating costs. Dr. P.S. Lapp, a practicing engineer in
industry, chaired the Committee and issued a report called
the "Ring of Iron". The recommendations in the report
(allegedly based on academic criteria), recommended that
the University of Windsor and the University of Western
Ontario eliminate their Ph.D. programs. The end result of
the report was to subject each Engineering Ph.D. Program
to an evaluation by three prestigious academics. Windsor's
Ph.D. program passed the evaluation with flying colours. In
a subsequent program evaluation, 5 years later, with Dr. H.
Yamauchi (electronic materials research) added to the
Department's faculty, Windsor's Ph.D. program again easily
passed the test based on the Department's written
submission. At that time the graduate student population
averaged about 3 per faculty member.
In 1989-1990, Windsor instituted a policy of merging
smaller departments for administrative economy, and the
Department of Engineering Materials was merged with the
Department of Mechanical Engineering. The former standalone undergraduate Engineering Materials Program was
restructured to emphasize physical-mechanical properties
and processing methods of metals, ceramics, polymers and
composites, and became an option in the Mechanical
Engineering undergraduate program. In recognition of the
strength of the Engineering Materials graduate program, it
was determined to offer it as distinct and separate from
the Mechanical Engineering graduate program, i.e., with
the M.A.Sc. and Ph.D. degrees in Engineering Materials.
Subsequent to this, an Automotive option has been
introduced into the undergraduate Mechanical
Engineering program, and the department has been
renamed the Department of Mechanical, Automotive &
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Materials Engineering.
In the past ten years, the annual enrolment in the
Engineering Materials program has been stable with 5-10
undergraduates, 15 Masters and 15 Ph.Ds. The number of
faculty members remained almost constant with 4 Full and
4 Associate Professors.
In 1992 the Engineering Materials Department was
awarded the University of Windsor's first industrial chair
(Ford/NSERC Industrial Chair in Light Metals Casting
Technology) in recognition of the Department's excellence
in research of aluminum alloys directed to applications in
the automotive industry. Dr. Jerry Sokolowski, the Chair
holder, led the IRC group for 11 years and currently leads
the Metal Casting and Post-Processing Technologies
(MCPT) group, which is involved in the generation and
implementation of innovative metal casting-related
materials and processes. The strong relationship among
the governmental and industrial contributors to this
project has provided countless benefits for the University
and its students.
In 2002, Dr. Ahmet Alpas was awarded an NSERC/GM
Industrial Research Chair in the Tribology of Lightweight
Materials, which was renewed in 2008.
The high calibre of the research activity within the
Engineering Materials Program has been and continues to
be a traditional strength of the program. The objective is to
continue to provide an outstanding learning environment
for productive graduate research.

Metallurgy/Materials within Other
Programmes
Carleton University
The metallurgical and materials content is strongly
integrated with the Mechanical and Aerospace Engineering
(MAAE) programs at Carleton. There is not a separate
metallurgical/materials discipline per se. This is an
intentional arrangement because High Technology,
Biomedical and Aerospace were identified some time ago
by the Ottawa/Carleton community for coordinated and
collaborative technology development in the region.
Moreover,
Carleton
Engineering
had
strong
Mechanical/Aeronautical beginnings as the description
below will show and among the disciplines at the time
mechanical engineering represented a "natural" fit for
metallurgical/materials content. Carleton does offer
Master's degrees (M.Eng and M.A.Sc.) specific to materials
engineering.
From an historical perspective, Carleton is a relatively
young Institution. It was established in 1942 and first year
core engineering classes were started in 1945. In 1947 the
Carleton offerings were expanded to the first two years of
engineering core content and arrangements made for
students to transfer to either Queen's or McGill for the
final two years. During this period, the first metallurgical

faculty member, Rudolf Putnaerglis, was added to the staff
to provide core introductory metallurgy content.
In 1957 Carleton achieved University status and the
School of Engineering was established. In 1959 Dr. John
Ruptash, an aeronautical academic, was appointed
Director of the School of Engineering and afterwards (in
1963), the first Dean of Engineering when the University
reorganized to a Faculty structure. Dean Ruptash expanded
the Carleton engineering program to include third and final
year content in three degree disciplines: Civil, Mechanical
and Electrical. The first Carleton Engineering degrees were
awarded in 1961.
Among the early faculty appointments was Dr. Doug
Millar, who held a doctoral degree in mechanical
engineering from MIT. While at MIT he collaborated
extensively with the Metallurgical Department for his
thesis work that was focussed on the formability of high
temperature aerospace superalloys. While Dr. Millar
practiced primarily in the aeronautical area he nonetheless
was very well versed in metallurgy and supported the early
metallurgical content of the Carleton programs.
In 1965, Dr. John Goldak joined the Faculty of
Engineering. Dr. Goldak not only supported the
metallurgical course needs of the engineering program,
but was the first to initiate metallurgical research in the
Faculty. His initial project was to design and build the first
high power electron beam system in Canada, used for
metal processing (e.g. welding, casting, cutting, surface
finishing, localized heat treating, etc.). Among other things,
the Goldak system served as a development facility for
several industrial concerns at that time, e.g. the fabrication
of weather monitoring rockets for Bristol Aerospace and a
surface treatment for titanium and zirconium castings used
in the nuclear industry.
When several industries in Canada began to use
electron beam sources routinely (around 1980), Dr. Goldak
turned his attention to metal process modelling. His
models were (are) based on the best physics and
metallurgical science available, combined with "finite
element processing" (FEM) to calculate time-temperature
data, microstructure evolution, mechanical property
predictions, crack formation potential, the occurrence of
porosity, workpiece distortion, etc. Dr. Goldak has
supervised many graduate students both at the masters
and doctoral levels, published over 200 research papers
and at least one book. He is still very active in research at
Carleton.
Dr. Malcolm Bibby, joined Goldak’s team in 1968 in
support of the Metallurgical/Materials content of the
Engineering program and for some years contributed to
the electron beam and metal process modelling research.
However, Dr. Bibby’s work centered more on an
experimental, conventional approach, rather than the
advanced numerical modelling methods used by Goldak.
Bibby supervised graduate students both at the masters
and doctoral levels, co-authored some 100 research and
conference papers and one book. He also served as
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Associate Dean (1988-1990) and as Dean of Engineering
(1990-1998). He returned to the classroom in 2000 until his
retirement in 2003.
Dr. Moyra McDill joined the faculty ranks in 1986.
McDill was a doctoral student in John Goldak's research
program in the 1980s and helped develop the FEM
technology used for the metal processing models. She was
the first woman to complete a doctorate in Mechanical
Engineering at Carleton, the first female faculty member
hired by the Department and the first woman to be
promoted to Full Professor in the Faculty. She has made
many Metallurgical/Materials contributions to MAAE and
has many publications. Her metal processing FEM
techniques are used by international researchers and by
such companies as Volvo and Bayer. Moreover, she has
worked long and hard in support of "Women in
Engineering" at Carleton, in the nation and internationally.
She has published widely on the challenges facing women
in the profession and has received many awards for her
work. She is an inspiration to all students in general, but
especially to women students. Dr. McDill is a Fellow and
Board member of the Canadian Academy of Engineering. In
addition, she is a Commissioner with the Canadian Nuclear
Safety Commission and has participated in significant
nuclear safety and environmental assessment reviews. She
was recently awarded a medal for Engineering excellence
from the Ontario Society of Professional Engineers.
The MAEE Department has long had a close working
relationship with the National Research Council - Institute
of Aerospace Research (NRC-IAR). In the late 1970s, Dr.
Michael DeMalhlerbe, then Dean of the Faculty, forged a
working research relationship with Dr. Bill Wallace of NRCIAR in the area of aerospace materials. Dr. Jonathan
Beddoes was one of Dr. DeMalhlerbe’s doctoral students
at the time and conducted his experimental work in the
NRC laboratories. This was the beginning of a very
productive, collaborative era for Dr. Beddoes and for
MAAE. Beddoes joined the Department faculty ranks in
1993 and has continued his close collaborative relationship
with NRC-IAR. He also forged collaborative relationships
with several other government laboratories and aerospace
industrial concerns. He has supervised graduate students
both at the master's and doctoral levels and has authored
or co-authored over 150 publications concerned with the
development and properties of elevated temperature
aerospace materials. He has also co-authored two books,
and was the Department Chair (2002-2008). As of this
writing (January 2011), Dr. Beddoes was leaving Carleton
to become incoming Dean of Engineering at the University
of Manitoba.
The number of faculty members providing support to
MAAE has increased considerably in the last few years.
There are now eight faculty positions that are
Metallurgical/Materials oriented for a total of forty one in
the Department. In addition to those described above,
several other key faculty members should be mentioned:
Dr. Henry Saari (aerospace alloys - directional

solidification), Dr. Ron Miller (atomistic modelling, carbon
nanotube composites), Dr. Xiao Huang (advanced joining
technology - superalloys, titanium alloys), Dr. Glen McRae
(corrosion in the nuclear industry), Dr. Xin Wang (fracture,
fatigue and failure analysis). Additionally, Dr. O. Burkan
Isgor (corrosion of structural materials) in the Department
of Civil and Environmental Engineering must be added to
this list. Among other factors, the increase in the number
of Metallurgical/Materials faculty members reflects the
large increase in engineering student enrolment in recent
years and the need for more support in this area.
Concordia University
Montreal has been a center of metallurgical activity for
several hundred years, with the nineteenth century seeing
great activity in the areas of heavy machinery and engine
manufacture, as well as railway and bridge construction.
The need for trained metallurgical engineers existed at the
time of the founding of the post-secondary educational
institutions.
Concordia University was created in 1975 by the
merger of Sir George Williams University with Loyola
College. The engineering program at Sir George Willams
graduated its first B.Sc. students in 1968; prior to that the
school had a three-year certificate program that qualified
students for entrance into the fourth year of McGill’s fiveyear program. Loyola also had a pre-engineering program,
which commenced in 1945. At the time of the merger, all
Loyola students were absorbed into Sir George Williams’
accredited engineering programs, namely Civil, Electrical
and Mechanical Engineering.
Concordia offered a selection of undergraduate
Materials courses for students in Mechanical Engineering.
These included Materials Science, Failure Analysis and
Materials Selection (with laboratories) for all students in
first and second year Mechanical Engineering. As well,
courses on mechanical forming and casting, welding, and
polymers were required for students in the Design and
Manufacturing option of Mechanical Engineering. These
latter requirements were relaxed as subjects such as
robotics and control technology were introduced.
The faculty member directly responsible for this
activity during the period 1968-98 was Professor Hugh J.
McQueen. With the aid of Adjunct Professor Norman D.
Ryan, an active research program was carried out in the
area of hot deformation of industrial aluminum alloys and
stainless steels. This research was done in close
collaboration with Professor John Jonas of McGill, and later
with Professor Gilles L’Esperance of École Polytechnique as
well as with the hot-forming group at CANMET. McQueen
and Jonas were successful in obtaining funding for high
temperature compression and torsion testing machines,
and for transmission electron microscopy facilities for the
study
of
deformation
substructures.
McQueen
concentrated on hot deformation with substructure
analysis that clarified behaviour in aluminum alloys as well
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as in particulate composites, magnesium alloys and
stainless steels. The high quality of the Concordia/McGill
research attracted researchers from abroad, and
invitations to collaborate in other countries.
An M.Eng. program in Mechanical Engineering
(Materials) was started in 1970, accompanied by advanced
courses in various aspects of Materials Engineering. These
were taken not only by Concordia graduate students but
also by engineers from industry, the courses being offered
at night to accommodate them. Casting, welding and
corrosion were taught by experts from CANMET. During
those years, McQueen supervised 22 M. Eng. and 4 Ph.D.
students.
Since 1998 the educational program has altered due
to factors that include the retirements of Professors
McQueen and Ryan, and the accessibility of online courses.
However enrolment of graduate students in materials
courses (joining, forming and especially polymer
composites) has been high. There is now a strong materials
group, especially in the area of non-metallic materials.
Professor Suong Hoa came to Concordia in 1977 and has
developed a major research group in polymer composites.
Other materials-related faculty include Martin Pugh (Dept.
Chair), Mamoun Medraj, Paula Wood-Adams, who is also
active in polymer research, and Rolf Wutherich (micro- and
nanomaterials).
Laurentian University
Bachelor of Engineering degrees in metallurgy
(predominantly extractive metallurgy) were offered at
Laurentian from 1981 to 2006 through the School of
Engineering. The School of Engineering originated within
the University of Sudbury in 1958, offering a common first
year of Engineering, and was subsequently incorporated
into the Faculty of Professional Schools when Laurentian
University was founded in 1960. A second year of
Engineering in Civil, Chemical, Mining and Extractive
Metallurgical disciplines was added in 1966 and in
Mechanical in 1971. The partial program in extractive
metallurgy was re-titled Mineral Processing to better
reflect its emphasis and, both the Mineral Processing and
the partial program in Mining Engineering were expanded
to full, four-year baccalaureate programs with their first
graduating class in 1979. In the academic year 1977-78 the
School was combined with the Science Departments in a
new Faculty of Science and Engineering. An excellent
relationship with local mining and metallurgical operations
permitted ready availability of practising mineral
processing and metallurgical engineering professionals as
guest lecturers and adjunct faculty and for the integration
of relevant and detailed plant visits into academic courses
and projects.
To date, individual engineering disciplines in the
School have core faculty with specialization in the
discipline but are not separated into discrete departments.
Long serving core faculty in metallurgy comprised two

faculty with primary expertise in pyrometallurgy, two in
minerals beneficiation and one in hydrometallurgy, Drs.
Paul H. Lindon, Werner Dresler, Turgut Yalcin, Laxman
(Lucky) Amaratunga and Irvine G. Reilly, respectively.
Curriculum changes were implemented in 1981 and
1982 to emphasize metallurgy, including Physical
Metallurgy and the program title was returned to
Extractive Metallurgy. The program was accredited by the
CEAB in 1985 under the title of Extractive Metallurgy but
the title was changed again in 1986 to Extractive
Metallurgical Engineering and was accredited under that
title from 1986 until its closure in 2006. A co-operative
education stream was added to the program in 1991 which
provided five, four-month work-terms distributed over a
five-year program. The co-operative education option was
designated on University transcripts on satisfactory
completion of at least four work-terms. A 100% placement
record was maintained, with co-op partners in Northern
Ontario and across Canada.
School of Engineering offices, faculty and laboratories
are located predominantly in the Science II building of the
University and, during operation of the extractive
metallurgical engineering program, had approximately
1,000 square metres of undergraduate teaching
laboratories, including well equipped laboratories
dedicated to Mechanics and Strength of Materials, Physical
Metallurgy and Microscopy, Mineral Beneficiation,
Pyrometallurgy and Hydrometallurgy/Electrochemistry.
Graduate programs in Engineering were implemented
in 1994 with M.Eng. and M.A.Sc. programs in Mineral
Resources Engineering, which includes a Process
Engineering area appropriate to the extractive
metallurgical industries. The title was later broadened to
Natural Resources Engineering and a Ph.D. program under
this title was introduced in 2004, again with a Process
Engineering area that includes the extractive metallurgical
industries.
Approximately 10% of metallurgy graduates from
Laurentian have subsequently completed graduate
programs at both master’s and doctoral levels, mostly
within Canada but also abroad. Drs. Akram Alfantazi and
Eduard Guerra are currently Materials/Chemical
Engineering faculty members at UBC and Laurentian,
respectively.
The School of Engineering hosted the 13th Annual
Canadian Materials Science Conference in 2001 and the
CIM Annual Conference of Metallurgists has been hosted
by the Sudbury Chapter of CIM at Laurentian on three
occasions, 1979, 1997 and 2009.
The undergraduate program enrolment in metallurgy,
however, was typically between 5 and 10 students in each
year and eventually could not be supported. It was then
wound down to closure in 2006 in favour of expanding the
partial program in Chemical Engineering to a full four-year
degree program with options in extractive metallurgy and
environmental engineering. Much of the core metallurgical
faculty and laboratories were redeployed to this program
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and supplemented with new specialist faculty and
laboratory equipment. The undergraduate program in
Chemical Engineering was accredited with the first
graduating class in 2006.
The process engineering field of the graduate
programs continues to include topics relevant to the
metallurgical industries with active research in mineral
processing, nanotechnology, process modelling and
simulation.
Memorial University
Memorial University has never had a department devoted
to metallurgy or materials, but from its earliest years as a
junior college has incorporated courses in this area.
Memorial College was founded in 1925, focusing on
teacher training and first and second year courses for
degrees in Arts, Sciences and Engineering. Students
wishing to complete a degree usually transferred to
universities in Canada. John (Jack) Bartlett Angel (19131993) was one prominent example of this trajectory. A
metallurgical engineer and businessman, Angel went from
Memorial to McGill and in 1937 took over the family firm,
United Nail and Foundry, where Jack installed an electric
arc furnace that was still operating in the 1970s.
When Newfoundland joined Canada in 1949, the new
provincial legislature changed the status of the college to
Memorial University of Newfoundland, and students were
able to graduate with bachelor’s degrees in Arts and
Science. At that time, the total enrolment of the new
university was about 300. With the move in 1961 of the
University to its present site, the scene was set for the
expansion of the institution to its present size of about
17,000 students on three campuses in the province and
one in the UK.
Engineering was added in 1930 (as a diploma
program), but for some years with just one lecturer for
engineering subjects. By the early 1940s a senior course in
Mechanics was devoted to engineering materials,
particularly the production, use and testing of concrete,
ferrous and other alloys. In 1955 Anthony Nemec, a
graduate of Michigan State University who had served with
the US forces in Newfoundland, became the chief
instructor in Materials Engineering until after the
introduction of engineering degree programs.
In 1969, under a new Dean and a re-organized Faculty,
co-op engineering degree programs were introduced, with
new faculty to augment the continuing five engineering
instructors. For some years, the intake was about 120
students per year while it is now about 300. The initial
offering was a general undergraduate degree program
covering Civil, Electrical and Mechanical Engineering, with
Industrial, Materials, and Mining Engineering as options
within Civil and Mechanical Engineering. There was
considerable choice for students to mix and match subjects
on top of a strong common core following upon a general
pre-engineering year. The common core had four courses

in Materials. The first two were taught by faculty from the
Chemistry Department, followed by two courses taught by
engineers on mechanical, thermal, optical, and magnetic
properties of materials, both metallic and non-metallic.
The Materials Engineering option included courses in
the final three terms in Production Technology, Physical
Metallurgy, Metallurgical Thermodynamics and Process
Metallurgy, as well as Physical and Organic Chemistry.
There were very few takers for this option and only
Production Technology and Physical Metallurgy survived in
later incarnations, as did Metallurgical/Chemical
Thermodynamics in a short-lived option/specialization in
Mining and Geological engineering. New engineering
program accreditation criteria were coming into effect in
those years leading to the adoption of a conventional
discipline-oriented structure at Memorial. By the 1980s the
core covering the first four terms had settled into a
structure that included three consecutive courses in
materials. Students in Mechanical Engineering and Ship
Building Engineering (now Ocean Engineering and Naval
Architectural Engineering) also took a Physical Metallurgy
course, and Civil Engineers took a course in Materials of
Construction.

Figure 5. Upgraded Hounsfield tensometer in use on
polymer sample
The Faculty of Engineering and Applied Science has
never been departmentalized in the full sense. In addition
to involvement in the core, faculty members are assigned
to discipline groups, with some cross-assignments.
Periodic revisions of the curriculum of the Faculty
have, naturally, involved changes to the Materials
Engineering component. In the most current form, which
has yet to graduate students, the pattern has moved to a
model with Materials linked with Mechanical Engineering.
Mechanical Engineering students have three compulsory
materials courses and also have three materials electives
available to them in senior terms.
In 1968, four engineering faculty members who had
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taught in the diploma program continued in the new
structure. By 1974, the year of the first graduating class
from the new program, there were over forty engineering
faculty, and the present complement is about 55, while the
total number of students entering all programs has
increased from about 120 to about three times that
number.
Three faculty members joined between 1968 and the
early 1970s, to develop and teach materials courses: John
Molgaard, Peter N. Smith and Luis J. Lobo. Other faculty
who joined later and have had significant involvement in
materials education are Anand Sharan, Robert M. Hopkins
and Craig Monahan. Monahan works now in the oil
industry as a corrosion specialist. Molgaard and Smith have
retired, though Molgaard continues as Honorary Research
Professor. John Shirokoff came to Memorial in 2001 from
an academic post in Saudi Arabia.

contract to NRC’s Institute for Ocean Technology, as well
as following up his early work in the UK with a study of the
oxidative wear of steel. Shirokoff and Molgaard have
collaborated in recent years in research on the pitting of
stainless steel and the degradation of fibre-reinforced
resins in acids, issues arising in the hydrometallurgical
process for which a plant is currently being constructed in
the province.
An undergraduate studies program and discipline in
process engineering was created at Memorial in 2009,
aimed at several areas including Materials Engineering.
New faculty involved in materials research include Shafiq
Alam, a hydrometallurgist with graduate degrees from
Saga University, Japan, and Amy Hsiao with undergraduate
degrees in materials science and engineering from MIT and
graduate degrees from Carnegie Mellon University. Thus,
current materials research includes a study of the wear of
diamond embedded drill bits led by Molgaard, corrosion
and interfacial phenomena by Shirokoff, solid-state sensor
studies by Hsiao, and hydrometallurgy by Alam.
University of Calgary

Figure 6. Thermal expansion of steel being studied with
equipment designed at Memorial
In 1976 the Faculty moved into new quarters. The new
building contains a spacious laboratory dedicated to
materials teaching and testing, with appropriate
equipment.
The Faculty enjoys a close relationship with C-CORE, a
separately incorporated research and development
organization that includes ice engineering in its mandate.
The National Research Council’s Institute of Ocean
Technology is next door and its research includes studies
involving the mechanical properties of ice.
Corrosion in seawater was one research topic
undertaken in response to local issues. Molgaard and
Smith were prepared for this from their time at McMaster.
Molgaard also collaborated with Robert M. Hopkins in
studies of the corrosive wear of wood pulp refiner plates.
Monahan focused on corrosion fatigue during his time in
the Faculty. The study of properties of ice, in relation to
the interaction of ice with structures and ships, is another
response to local challenges. Ian Jordaan, now a Professor
Emeritus as well as consultant to C-CORE, is one of several
engineering faculty whose research includes the properties
of ice, and Molgaard has worked on ice-friction under

The University of Calgary started as a satellite of the
University of Alberta in 1956 and became an autonomous
University in 1966. The Faculty of Engineering came into
existence in 1965 with the first engineering graduates in
1969. Materials specialization in Materials Science and
Engineering is one of the groups within the Department of
Mechanical Engineering. The academic faculty in
Mechanical Engineering grew from 8 in 1967 to 38 in 2010;
out of these current positions 3 are in the Materials area.
The undergraduate curriculum brought in a course on
Materials Science in 1979 and hired Dr. William White, the
first Materials orientated Professor, in 1979. Dr. White left
in 1983 but graduated the first M.Sc. and Ph.D. students in
the Materials Science area, specifically in corrosion
science. Since that time, 44 Master’s students and 13
Doctorate students have graduated in the materials
science area.
The undergraduate Mechanical Engineering program
started with two courses in materials. The first, Materials I
given initially in 1980, emphasized Physical Metallurgy with
a little Mechanical Metallurgy, and included 5 laboratories.
The second undergraduate materials course, established in
1981, emphasized Mechanical Metallurgy with a small
continuation of Physical Metallurgy. Again 5 laboratories
were attached to this second class. In 1991 a third
undergraduate materials course was established as a
technical elective primarily, but not exclusively, for
petroleum students. This was entitled Materials Aspects of
Petroleum Engineering, and focused upon understanding
effective material selection for petroleum industry related
equipment as well as gaining an understanding of aqueous
corrosion science. The Materials I course is compulsory as
required for accreditation. Initially, the Materials II class
was compulsory but in 1990 it became a technical elective.
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The graduate program in Materials Science and
Engineering commenced in 1979 and the number of
graduate courses and students grew substantially over
time. The graduate courses started in 1980 with a course in
Corrosion Science and over time courses have been
developed in Applied Corrosion Science, Mechanical
Behaviour, Fracture Mechanics, and Fatigue of Materials,
these being the core courses in the materials graduate
area. Other graduate courses developed and offered
periodically as student requirements and faculty members
changed are: Failure Analysis, Experimental Methods,
Welding Metallurgy and Design, Materials Selection,
Mechanical and Materials Engineering Design, Stress
Corrosion Cracking, and Wear and Treatment of Surfaces.
The initiation of the Pipeline Engineering Center in 2004
resulted in an additional three graduate materials classes
being developed: Pipeline Coatings; Corrosion Science in
the Pipeline Industry; and Failure and Fracture Mechanics
in the Pipeline Industry.
The Materials Science Faculty started with Dr. White,
with Dr. William Shaw from 1981 through 2011, Dr. Scott
Mao from 1990 through 2000, Dr. Sergei Shipilov from
2002 through 2007, Dr. Tahir Khan from 2004 to present
and Dr. Frank Cheng from 2005 to present.
The areas of research ranged widely as indicated by
the list of graduate courses above, with investigations
carried out on metals, plastics, ceramics and composites.
The main focus of most projects was that of
materials/environment interaction. One noteworthy
success was the discovery of the ability to make a new
class of materials, namely mechanical alloyed polymers.
Also important is the elucidation of two new failure
analysis mechanisms, microsuperplasticity and shear
ridges. The development of special and safe measuring
techniques for hydrogen egress from steels gave strong
support to the hydrogen embrittlement research.
The Materials group at the University of Calgary is a
young group in a young University. It has grown over the
thirty years from its inception, from one faculty member to
three. It has, over this time period, graduated roughly 2
graduate students per year and developed a wide
compliment of graduate classes and thus made its
presence known.
University of Manitoba
Special interest in Engineering Materials in the Department
of Mechanical Engineering (now the Department of
Mechanical Engineering and Manufacturing Engineering)
dates almost to the re-creation of the Department in 1947.
Donald W. Craik contributed greatly to the materials
content of the undergraduate curriculum as a Professor in
the Department from 1958 to 1966. He also initiated some
materials research, studying the effect of road salt on the
corrosion of automobile steel. However, in the early 1960s,
the economy of Manitoba was changing from agriculture
based to manufacturing based and it was apparent that

considerably more strength in the area of Engineering
Materials would greatly benefit the province.
Strengthening the Engineering Materials content at all
levels (undergraduate curriculum, graduate curriculum and
research) began in earnest in 1965 with the hiring of K.
Tangri who held a Ph.D. in Metallurgical Engineering from
the University of Missouri. Dr. Tangri was an excellent
choice to head the development of a strong Engineering
Materials presence in the University. He was a respected
senior researcher and had several years of research
experience with the Government of India Atomic Energy
Commission. This was extremely beneficial in that he was
able to immediately begin cooperative research with the
Atomic Energy Canada Limited nuclear reactor facility
located near Pinawa, Manitoba. The materials area was
further strengthened in 1966 with the arrival of M. C.
Chaturvedi as a post-doctoral fellow and in 1968 with the
arrival of J. R. Cahoon as an Assistant Professor. In 1969,
Dr. Chaturvedi was hired as Assistant Professor and these
three faculty members formed the core of the Engineering
Materials effort for the next several years.
In 1965, the only materials equipment available was
an ancient metallograph and an equally ancient box
furnace. However, with the arrival of Dr. Chaturvedi, heat
treating furnaces were constructed and proposals for
major equipment grants were submitted. The results were
that by the end of 1967, materials equipment in the
Department comprised several furnaces, a new Vickers
metallograph, an Instron testing machine, and a
transmission electron microscope.
It was decided at an early stage that a separate
department of Engineering Materials would not be
formed, at least not initially, since such departments
generally had low undergraduate enrolments with a
resultant high cost per student. Therefore, the Engineering
Materials presence at the University of Manitoba would be
established within the Department of Mechanical
Engineering and comprise a strong presence of materials in
the core Mechanical Engineering curriculum with a series
of materials options for those undergraduate students who
wished to specialize in the materials area. With respect to
graduate studies and research, it was decided that all
academic staff in the Engineering Materials area would
have an interest associated with mechanical properties of
Engineering Materials. Further, by focusing on material
properties, the amount of expensive equipment and the
number of post graduate courses required could be
minimized. Initially, ten graduate courses concerned with
fundamental aspects and mechanical properties of
Engineering Materials were offered.
In 1976, Douglas Shinozaki joined the Engineering
Materials group, increasing its size to four academic staff.
This provided strength in the area of mechanical properties
of polymers, a rapidly developing field. Also in 1976,
Professor Tangri was named Research Director,
Metallurgical Sciences Laboratory, providing formal
recognition of the strength in the Engineering Materials
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area. In 1979, Dr. Shinozaki left the University of Manitoba
to join the University of Western Ontario. In 1980, Dr.
Nabil Bassim, who also had an interest in polymeric
materials, joined the Engineering Materials Group.
A second phase of development began in 1995 when
Dr. Chaturvedi was appointed to an NSERC Industrial
Research Chair in Aerospace Materials. This appointment
included a Tier 2 position which was filled by Jayaraman
Raghavan, whose primary research area was polymeric
matrix fiber composite materials. In 2002, Dr. Chaturvedi
was awarded a Canada Research Chair in Aerospace
Materials. These two appointments contributed greatly to
Dr. Chaturvedi’s success in spearheading the effort to
obtain over $ 11.5 for more state-of-the-art equipment for
the Engineering Materials area.

Figure 7. Dr.Chaturvedi at the Ultra High Resolution field
emission energy-filtered analytical TEM/STEM
The extremely well equipped materials research
laboratory has made a valuable contribution to the
education and training of young materials scientists and
engineers. Since its establishment it has helped train over
25 Ph.D., 100 M.Sc. and about 75 PDFs and visiting
scientists, who are serving academic, industrial and
research establishments all over the world. It is
noteworthy that 9 of its alumni are current faculty
members in Canadian universities, one in the USA and
another one in China.
Dr Tangri retired from the University of Manitoba in
1992, Dr Cahoon in 2009 and Dr Chaturvedi in 2010. Both
Dr Cahoon and Chaturvedi remain active members of the
Materials Group as Professors Emeriti. The other members
of the Group are Professors Norman Richards, Olanrewaju
Ojo, Nabil Bassim, Jayaraman Raghavan, and Adjunct
Professor William Caley.
University of Waterloo
Engineering, Science and Arts classes commenced at the
University of Waterloo in July 1957, with the introduction
of the Co-operative Engineering Program – the first in

Canada. The university was full of confidence with new
ideas.
Initially, Engineering and Science were considered as
one Faculty. However, in 1959 Engineering became
recognised in its own right. Four Engineering Departments
were established: Chemical Engineering; Civil Engineering;
Engineering Physics and Mechanical Engineering, with
Electrical Engineering added in 1960. The initial
undergraduate enrolment was 74 and the post graduate
program started in 1960 with nine graduates.
In 1962, Engineering Physics was discontinued as a
separate program and the curricula of the other
engineering departments were revised accordingly.
Consequently, for 1963-64, each Engineering Department
had a core and an elective program. The elective programs
were coherent sets of specialized technical courses offered
in the third and fourth years, allowing students to pursue
particular areas of individual interest.
At that time the programs were regarded as having
considerable latitude. Mechanical Engineering had five
areas of specialization. One was Engineering Materials
Science, which provided a fundamental understanding of
the structure and behaviour of metals, polymers and
ceramics, although courses in Materials Engineering had
been given across the faculty from inception. For example
courses such as Properties of Materials and Materials
Testing Laboratory had been given to all Mechanical, Civil
and Chemical Engineering students, Metallurgy to
Mechanical and Civil Engineering students, Polymer Physics
and Chemistry to Chemical Engineering students,
Engineering Metallurgy and Manufacturing Processes to
Mechanical Engineering students. The Physics and Applied
Physics courses, Physical Metallurgy, Crystallography and
X-ray and Spectrographic Analysis, originally available to
the Engineering Physics students were incorporated into
the new core and an elective program.
Over the next forty-five years to the present, the
number of materials courses for senior Mechanical
Engineering undergraduates and graduate students
continued to grow. For the former, courses in Metallurgy,
Fatigue, and Non-metallic Materials are now offered. A set
of five welding related courses leads to a separate
certificate of Welding and Joining Specialization on
graduation. At the graduate level, courses such as Fatigue
Analysis and Design, Fracture Mechanics, Mechanical
Metallurgy, Metallurgy and Plasticity in Metalworking are
offered on a regular schedule. Courses on Corrosion and
Oxidation, Thermodynamics and Phase Transformations,
Composite Materials, and a variety of Special Topics
courses are available depending on student interest.
In Chemical Engineering, basic Materials Science and
Electrochemical Engineering courses are given followed by
a large group of Polymer courses leading to a specialization
in that field. The Department of Chemical Engineering
established the Institute for Polymer Research with
connections to other Institutions.
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University of Western Ontario
Engineering began at the University of Western Ontario in
1954 with the establishment of the Department of
Engineering Science within the Faculty of Arts and Science.
The initial intention was to provide a two-year curriculum
broadly based upon existing courses in Arts and Sciences
which would allow students to proceed, without penalty,
into the third year and complete their studies at Toronto,
Queen’s or Carleton. However, in March 1956, before the
first class completed the first two years, a decision was
made to extend the program to a four-year honours
degree. The curriculum emphasized a breadth of courses
split among the basic sciences, general engineering
sciences, arts and social sciences. The first graduation class
of 1958 consisted of 12 recipients of the new Bachelor of
Engineering Science degree.
The Department was consolidated as a major presence
on campus with the opening in 1959 of the Alexander
Charles Spencer Faculty of Engineering Building. This
preceded by one year the elevation of the Department into
the Faculty of Engineering Science, which occurred in July
1960 with the appointment of the first Dean, R.M. Dillon.
The 1960s saw a rapid expansion as new faculty
members were appointed, a new option in Materials
Science was added to the four existing engineering options
in 1964 and the undergraduate enrolment increased
significantly. This decade also saw the establishment of
graduate programs and the beginnings of research activity.
The Western program developed a distinct character
as a result of the fact that both the undergraduate and
graduate activities were non-departmentalized. The
administrative details were handled directly by the Dean’s
office with the aid of six Group Chairmen (one for each of
the options plus a Core Group Chairman for the common
first two years).
The 1970s saw continued growth, albeit at a slower
rate, as the programs underwent some considerable
experimentation under the leadership of Dean A.I.
Johnson, who was appointed in 1971. That year also saw
the opening of the building addition called the Engineering
and Mathematical Sciences Building, which extended
southward from the original building and was jointly
occupied by the Faculty of Engineering Science and the
Departments of Computer Science, Applied Mathematics
and Mathematics. Following Dean Johnson’s tragically
premature death in 1977, G.F. Chess stepped in to serve
first as Acting Dean for one year followed by an eight-year
period as Dean. During the period 1977-97, the number of
Materials Engineering graduates fluctuated within the
approximate range 5-20.
In 1987, a major change took place as the Faculty
moved from the ‘group’ structure to a more traditional
departmental arrangement. The departments included
Chemical and Biochemical, Civil, Electrical, Materials and
Mechanical. The graduate program however, remained as
a Faculty wide activity with interdisciplinary activities very

much in evidence as much research activity was
coordinated through a number of active research centres.
This year also saw the start of the period of the dynamic
and creative leadership of Dean R.M. Mathur, who guided
the Faculty through an unprecedented eleven-year period
of growth and innovation. In 1997, a further reorganization
of the Faculty took place as Materials Engineering was
phased out and the program combined with Mechanical. In
addition, the breadth of the options being offered within
the disciplines was emphasized through the naming of the
four Departments as; Chemical and Biochemical, Civil and
Environmental, Electrical and Computer, Mechanical and
Materials.
Table 3. Group Chairmen and Chairs of Materials
Engineering at Western
G. A. Geach
Group Chairman
1964 – 1969
J. D. Brown
Group Chairman
1969 – 1975
Department Chair
1988 – 1996
J. S. Sheasby Group Chairman
1975 – 1987
1987 – 1988
Department Chair
1996 – 1998
I. J. Duerden Acting Group Chairman 1994 – 1995
Table 4. Current faculty members of Mechanical and
Materials Engineering with research focus in materials
science and engineering
Faculty Member
Research Interests
D. M. Shinozaki
Experimental studies of nanostructured polymers and polymer
composites
J. R. Dryden
Mathematical analysis of
deformation; micromechanical
modeling
J. T. Wood
Process/structure/property
relationships; lightweight
structural materials, magnesium
casting, polymer composites
R. J. Klassen
Structure-property relationships,
stress and temperature
dependence of plastic
deformation, nanoindentation
techniques
X. S. Sun
Synthesis, characterization and
properties of carbon nanotubes,
nanowires, nanoparticles, nanocoatings as well as their
composites.
L. Y. Jiang
Nano-composites, functionally
graded materials
Other Universities
The University of Victoria has research activity and
teaching in Materials within the Department of Mechanical
Engineering although there is no Materials option within
the Mechanical Engineering program. Dr. Hubert King is
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carrying out research on phase transformations in metals
and ceramics, and on residual stresses in ceramic films and
coatings. He has introduced undergraduate elective
courses on Ferrous and Non-Ferrous Alloys and on
Engineering Ceramics. Dr. Rodney Herring is carrying out
research on the development of diagnostic and materials
characterization methods.

Contributors

Royal Military College (RMC) in Kingston Ontario has been
indirectly involved in Materials Engineering by the
activities of Dr. Bill Thompson, one of the major
contributors to the F*A*C*T thermodynamic software
developments (see McGill/École Polytechnique above).
However, RMC played a major role in graduate materials
education because of its historic role in hosting the annual
Canadian Metal Physics Conference. This conference was
founded at RMC by Professor Tom Hutchison in 1951 and
continues to this day as the Canadian Materials Science
Conference (CMSC). Although the conference now rotates
among several locations, RMC hosted the majority of them
for the first few decades. During this period, this was the
only annual physical metallurgy conference in Canada, and
where many graduate students presented their first
conference papers. It is not impossible that the activities of
the Metal Physics Conference could have played a role in
the founding of MetSoc within CIM.

Dalhousie University
Compiled from material provided by George Kipouros (G.J.
Kipouros: “Metallurgical/Materials Engineering in Atlantic
Canada: An Odyssey,” CIM Bulletin, in review, 2011) and
from web material (http://materials.engineering.dal.ca/,
accessed May 6, 2011).

The University of Saskatchewan has had Materials activity
within its Department of Mechanical Engineering with
Professor Iain LeMay being the main contributor starting in
the 1960s, and Colin Sargeant joining him during the
1970s. At present, Materials Science and Metallurgy is
considered to be an area of interest for graduate students
and is one of the official research groups. Four faculty
members are involved. Areas covered include aspects of
Physical Metallurgy and Materials Science, Biomaterials
and Nanofabrication.
Ryerson University evolved out of the former Ryerson
Institute of Technology, in Toronto. Its Faculty of
Engineering, Architecture and Science includes a
Department of Mechanical and Industrial Engineering
which is home to several materials-related faculty
members. Materials are included in one of the designated
areas for graduate study, and are also a designated area of
research concentration. Four faculty members have
research interests in that area: D.L. Chen; S.D. Bhole, Ravi
Ravindran, and A. Varvani-Farahani.
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