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C E L E B R A T I O N

Nearly 2,500 oral and poster presentations at 83 symposia in 13 technical tracks were delivered over the course of four 
days at the TMS 2021 Virtual Annual Meeting & Exhibition (TMS2021 Virtual), March 15-18, 2021.

sessions from young professionals on emerging technology areas. What follows is a look at some of these featured sessions 
and talks from TMS2021 Virtual.

PLENARY AND KEYNOTE SESSIONS

The Fifth International Symposium on Nickel and 
Cobalt (Ni-Co 2021) opened with a plenary session that 

Extraction & Processing Division (EPD) Distinguished 
Lecturer, Rodney Jones, Mintek. Ahead of the technical 
presentations, lead Ni-Co 2021 organizer, Corby G. 
Anderson, Colorado School of Mines, welcomed attendees 
to the session and thanked the authors and speakers as 
well as his co-organizers of the symposium. “We labored 
through the challenges of the global pandemic and actually 
this whole symposium, even though it’s gone virtual, has 
come to fruition,” he said.

presentation, “Ferronickel–Thermodynamics, Chemistry, and 
Economics,” in which he noted that “nickel is an essential 
metal in our modern world.” Though current nickel demand 
is dominated by stainless steel, there is growth anticipated in 
batteries over the next decade. “We are living in an exciting 
time of new developments and have the opportunity to shape 
the world for the better,” Jones said. “The contributions that 

Corby G. Anderson (pictured, left) and Rodney Jones 
(pictured, right) at the Ni-Co 2021 Plenary Session. 

nickel, stainless steel materials, and batteries can make to a 

Later in the session, Anthony Warner, Worley, provided 
an overview of key developments in nickel pyrometallurgy 
since 1970—many of which he and his co-authors, 

throughout their careers—with his talk, “A Review of 
Nickel Pyrometallurgy over the Past 50 Years with Special 
Reference to the Former INCO Ltd. and Falconbridge Ltd.” 
“Nickel is an essential metal to modern society, primarily 
through its use as an important ingredient in stainless 
steel,” he noted. “More recently and in the future, electric 
vehicles are becoming a key nickel demand driver for 
nickel products to meet this application.” 

Sustainability in the Aluminum Supply Chain was the 
focus of the 2021 Light Metals Keynote Session, which 
was organized by Les Edwards, Rain Carbon Inc., and 
sponsored by the Aluminum Committee of the TMS Light 
Metals Division. The idea for the session came about, 
Edwards said, after he attended a presentation at TMS2020 
that highlighted the sustainability challenges faced by the 
aluminum industry in meeting climate change targets. 

Les Edwards (pictured, left) and Pernelle Nunez
(pictured, right) at the 2021 Lights Metals Keynote Session. 
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“Since that time, there’s been a growing focus around the 
world on sustainability issues,” said Edwards, who organized 
a lineup of seven speakers to both explore the industry’s 
sustainability challenges and discuss how companies and 
organizations are taking innovative steps to meet them.

Pernelle Nunez, International Aluminium Association, 
opened the session with her talk, “Long-Term 

an overview of the challenges and opportunities for 
a sustainable aluminum industry. “Aluminium has a 
key role to play as an enabling material in sustainable 
development,” she said. “Because of that, demand for 
aluminum products will increase and the industry will 
need to address its sustainability challenges as it grows. 
Collaboration, innovation, and investment will be essential 
for the industry’s long-term sustainability.”

In all, the session included seven talks, many of which were 
among the most-watched presentations delivered at TMS2021 
Virtual. (For a look at some of the most highly viewed talks, 
see the sidebar, “Highly Viewed Presentations at TMS2021 
Virtual,” in this article.)  The slides for these presentations can 
now be accessed through the TMS 2021 Virtual website at 
www.tms.org/TMS2021/LightMetalsKeynote.

The Magnesium Technology 2021 symposium opened 
with a keynote presentation by Warren Poole, University 
of British Columbia (UBC), presenting, “Measurement of 
the Critical Resolved Shear Stress for Slip in Magnesium 
Alloys Using Instrumented Indentation.” 

how this changes with temperature is a critical challenge for 
the plasticity and fracture of magnesium and its alloys, Poole 

His presentation walked through a set of instrumented 
indentation experiments performed on magnesium alloys, and 
the evidence collected the depth of indents changed.

Poole’s complete paper was published in the Magnesium 
Technology 2021 proceedings volume, available at 

Technology 2021 sessions were held over the course of three 
days at TMS2021 Virtual.

AWARD LECTURES

Tresa Pollock, University of California, Santa Barbara, 
presented, “New Superalloys in the Co-Ni Design Space”, as the 
2021 Institute of Metals/Robert Franklin Mehl Award recipient.

The presentation started with a brief overview on 
superalloys, looking at conventional cobalt and nickel 
alloys, as well as newer high-temperature cobalt alloys. 
It wasn’t until 2006, when a rediscovery and mechanical 
experiments revealed that “strength at very high 
temperatures of cobalt alloys might be better than nickel 

understand what is possible in a cobalt-based system.”

ICME tools can continue to enhance our understanding 
and that more understanding is needed in phase equilibria 
and stability of the L12 phase and the fault energies. 
“Achieving a balanced set of properties remains as an 
interesting challenge, and I think there’s still much interest 
and research to be done.”

Ji-Cheng (JC) Zhao, University of Maryland, delivered 
the William Hume-Rothery Award Lecture, “High-
Throughput Measurements of Composition-Dependent 
Properties of Alloy Phases for Accelerated Alloy Design."

Warren Poole

Tresa Pollock

Ji-Cheng (JC) Zhao
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TMS2021 Virtual:

• “Designing Ductility in BCC High Entropy 
Alloys?” , EPFL

• “Pushing Structural Performance of 
Materials by Combining Alloy Design with 
Disruptive Manufacturing Technologies,” 

, University of North Texas

• “Long Term Sustainability of the Aluminium 
Sector,” , International 
Aluminium Institute

• “Aluminium Production: A Pathway to Zero 
, EnPot Ltd.

• “Additive Manufacturing and 
Characterization of High-density Materials 
for Aerospace Applications,” , 
Lockheed Martin

• “Development of a Rapid Alloy Selection 

Conditions,” , Ames Laboratory

• “Mechanical Behavior of Induced Lack 

, Case Western Reserve 
University

• “Near Zero-waste and Near Break-Even: 
A Path towards Sustainable Bauxite 
Processing,” , 
Mytilineos SA

• “Review of Sustainability in the Carbon 
Supply Chain,” , Rain Carbon 
Inc.

• “Hydro’s New Karmøy Technology Pilot: 
Start-up and Early Operation,” , 
Hydro Aluminium

of new computational tools and models that can help speed 
up the experimentation process. Holistic integration of 
computational, experimental, and data science approaches 

databases. 
“Holistic integration is basically ICME,” he said. “Every 

for solid solutions, where we can have all the computed 
data for each element of each phase structure.

The TMS2021 Acta Materialia Symposium featured lectures 
by four recipients of this year’s Acta Materialia awards. 

Günter Gottstein, RWTH Aachen University, gave the 
talk, “Modelling Microstructure Complexity for Better 
Property Predictions,” as the Gold Medal Lecturer. 
Gottstein, who has been a TMS member for more than 
30 years, received the award for his demonstrated ability 
and leadership in materials research. During his talk, he 

allow us to make better predictions of material properties 
from the knowledge of microstructure and physical 
metallurgy research.

Katalin Balázsi, Hungarian Academy of Sciences, was 

Diversity Medal, a newly established award for outstanding 

Mentor Programs and New Opportunities for Women and 
Other Under-represented Groups in Materials Science,” 
Balázsi discussed her work to establish and grow the 
Association for Hungarian Women in Science (NATE) in 
2008. It has grown into a national organization involving 
13,500 girls, 800 teachers, 190 educational and research 
organizations, and four regional centers. “In the new post-
COVID world, it is more important than ever to upskill and 

Julie Cairney, University of Sydney, delivered the Silver 

leadership in the midst of the researcher’s career, and 

the Holloman Award in Materials and Society, recognizing 
demonstrated leadership in promoting the understanding 
of the interactions between materials technology and 
societal interests and needs. The session was chaired by the 
University of Waterloo’s Carolyn Hansson, who serves as 
Acta Materialia’s executive secretary.

Günter Gottstein
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Jiann-Yang Hwang, Michigan Technological University, 
shared his experiences and gave many examples of successes 
in materials processing for the session titled Materials 
Engineering—From Ideas to Practice: An EPD Symposium in 
Honor of Jiann-Yang Hwang: Mineral and Material Processing. 

Hwang’s research interests cover the entire cycle of 
materials, from raw material acquisition and bulk processing, 
to manufacturing and transport, to use and storage, to 
recycling and disposal. In the cycle, each process involves a 
sequence of unit of operations. He stressed the importance 
of viewing the whole cycle when presented with a problem. 
A problem could occur at any point in the process, involving 
the input, processing, output, cost, quality, and environment. 
“In the whole material cycle, ideas can be generated in each 
unit operation. The more areas of knowledge you learned, 
the more operation boxes can be put together, and you can 
probably get the more practical solution,” Hwang said.

Hwang expressed gratitude for the opportunity to speak 
at TMS2021 Virtual. “I’m deeply touched to have this 
symposium sponsored by TMS that honors my lifelong 
contributions to the society, education, and industry,” he said.

sponsored by the TMS Light Metals Division, honored two 
recipients in separate sessions: Alton T. Tabereaux and Harald 
A. Øye.

Xiangwen Wang, Alcoa, described Tabereaux as a world 
aluminum smelting icon in his talk, “Alton Tabereaux: 
A Humble Individual Who Dedicates His Lifetime to 
Aluminum—An Aluminum Legend of Our Time.” Tabereaux 
retired from Alcoa in 2007, but, Wang stated, “he’s never quit 
the industry.” Instead, he said, he has spent his time solving 
world problems in smelting, advancing reduction technology, 
and serving and strengthening the aluminum community.

One of the most important of Tabereaux’s many 

initiatives. During the symposium, Tabereaux himself delivered 
a talk titled, “Awakening of the Al Industry to PFC Emissions 

and reduce emissions of this potent greenhouse gas.
Kristian Etienne Einarsrud, Norwegian University of 

Science and Technology, introduced the Øye session of 
the Aluminum Reduction Technology Across the Decades 
symposium. “For 50 years, he has played a key role in 
the modernization of the Norwegian aluminum industry,” 
Einarsrud said of Øye. “He’s had a strong international impact 
and has an extensive network around the world.”

Five presentations looked at various aspects of Øye’s career 
and research, including the talk, “Forty Years of Trondheim 
International Course on Process Metallurgy of Aluminium,” 

organized since 1981.

Four distinguished TMS members were celebrated at 
three honorary symposia during TMS2021 Virtual. 

The TMS Light Metals Division held Greater Than the 
Sum of Its Parts—Concurrent Alloy Design and Processing 
Science, a symposium in honor of Raymond Decker’s 
90th birthday. Decker, who has been a member of TMS 
for 70 years, celebrated this milestone by looking back 
at a century of evolution in alloy design and application, 
from 1921 to 2021. He presented six successful case 
histories of alloy design and applications, from the Inconel 
Alloy 600 in 1921 to maraging stainless steel for additive 
manufacturing at QuesTek in 2021 using ICME. Drawing 

closer look at each example and looked at trends that have 

After looking at a century of examples, Decker stated, 
“The best in alloy design is yet to come.”

applications: Good basic research + ICME software + lab 

for making unexpected discoveries and inspiring the term 
serendipity] + the library + the technical societies + ab 
initio market development. The last step of the recipe? Stir 
vigorously with partners. 

Top row, from left: Raymond Decker and Jiann-Yang Hwang
Bottom row, from left: Alton T. Tabereaux and Harald A. Øye
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As the recipient of the 2021 Young Innovator in the 
Materials Science of Additive Manufacturing Award, 
Michael Kirka, Oak Ridge National Laboratory, gave 
the talk, “Additive Manufacturing of High Temperature 
Metals: Present and Future Opportunities,” where he 
discussed how the maturation of additive manufacturing 
(AM) technologies presents new processing options for 
high-temperature materials and is opening the door to 
materials innovations and design opportunities.

“There’s a lot of opportunities out there for high-
temperature metals added. A lot of it can be tied back to the 
classical works that occur in the 50s and 60s, when they 
looked at these things but they were not fruitful at the time,” 
Kirka said. He encouraged participants to learn about past 
research, using examples of foundational works in AM 
for nickel-based superalloys. He showed how leveraging 
processing science can help to drive materials development.

The lecture concluded with a question-and-answer 
session where Kirka elaborated on concepts discussed in 
his presentation. He emphasized a need to design alloys for 
AM: “In additive manufacturing, there are ideas of what 
people want to be able to process—with the properties and 
the end application in mind—but it’s not processable today. 
So how do you engineer it to get there, rather than going 
from the application-side down?”

One of the goals of the TMS Frontiers of Materials 
Award is to bring technical programming in topic areas that 
are novel, exciting, and not typically captured in existing 
programming to the TMS annual meeting. At TMS2021 
Virtual, early-career professionals, selected through 
a competitive awards process, organized Frontiers of 
Materials Awards symposia on three such topics.

“We want to talk to you about the fascinating 

University, said when she introduced her session, Radiation 
Processing of Materials. “We can use ionizing radiation to 

also use ionizing radiation to modify materials properties 
so that we can potentially enhance their performance for 

Deep Jariwala, University of Pennsylvania, brought the 
topic of Low-Dimensional Materials and Interfaces for 
Next Generation Computing to the TMS audience. “The 

the consumption of power and energy that is required for 
modern-day computing, data transmission, and internet 
usage activities,” he said. “Producing technology that 

is extremely important.” His symposium focused on the 
materials, devices, and architecture that will help enable 

Huanyu Cheng, Penn State University, discussed the 
development of stretchable sensors that can be worn on 
the skin in his keynote talk, “Wearable Gas Sensors with 
Wireless Communication and RF Energy Harvesting 
Capabilities.” This was part of his session of invited talks, 
2021 Functional Nanomaterials: Translating Innovation 
into Pioneering Technologies.

“I hope that it will be a valuable experience for us to 
receive guidance and advice from the leading experts in 
these next-generation devices in biomedical sciences,” said 
Cheng.

The Radiation Processing of Materials symposium included a 
live Q&A session with the speakers. Clockwise from top left: 

Carlos Castano, Missouri University of Science and Technology; 
Cory Cress, U.S. Naval Research Laboratory; Jessika Rojas, 

Virginia Commonwealth University; María Eugenia Toimil-
Molares, GSI Helmholtz Center; and Mohammed Al-Sheikhly, 

University of Maryland.Michael Kirka (pictured, left), Oak Ridge National Laboratory, 
talks with Allison Beese (pictured, right), Pennsylvania State 
University, during the Q&A Session following Kirka’s lecture.
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The Young Professional Tutorial Lecture featured 
presentations from the two 2021 Early Career Faculty
Fellows: James Pikul, University of Pennsylvania, and Wei
Xiong, University of Pittsburgh.

Pikul began, “Electrochemical Healing of Metals: A 
New Way to Repair Additive and Cellular Metals at Room
Temperature,” with an introduction to technologies applied 
to the Opportunity and Spirit rovers on Mars. Opportunity
operated for 15 years on Mars, while Spirit lasted only

if it could regrow metal and repair metal, like self-healing 
bone?” Pikul said.

Pikul’s research described how electrochemistry enables 
transport-mediated healing in cellular metals and was able

healing of cellular metals. “Further developments can 
revolutionize how we design metal parts in aerospace
vehicles and robots,” Pikul said.

Xiong presented, “Integrated Computational Materials 
Design for Alloy Additive Manufacturing,” to describe
how the integrated computational materials design (ICMD)
method can accelerate the new alloy development and 
processing optimization. The method integrates multiscale 
microstructure engineering approaches, and especially uses 
the CALPHAD-based ICME approach as a guide tool, to 
reveal the process-structure-property relationships.

“We are scientists, similar to a chef doing the cooking.
We need the ‘rice’ or the ‘meat,’ which is the data, and the 
ICME model is the recipe. The question is, can we get a
better model?” Xiong said.

James Pikul (pictured, left) and Wei Xiong (pictured, right)

When asked to organize a symposium for a TMS
annual meeting, Colorado School of Mines students Mary
Dougherty, Christopher Finfrock, Casey Gilliams, Brady
McBride, Desmond Mills, and Jaden Zymbaluk felt up
to the task. “We accepted the challenge, because we want 
to elevate the voices of key materials science innovators
and stimulate a discussion that inspires the current and 
future generations of materials science students and young 
professionals,” said Zymbaluk. Their chosen topic became 
the 2021 TMS Student-Led Symposium, Design and 
Manufacturing Approaches for the Next Generation of 
Sustainable Materials.

Brian Bourdouris, National Science Foundation (NSF),
opened the Challenges in Sustainable Materials: Novel
Processing and Recycling session with his talk, “Research
with a Sustainable Materials Science and Engineering
Approach.” Bourdouris described how sustainable 
materials science and engineering is covered by many

large centers with entire teams.
“Sustainable materials and manufacturing are really 

one of the key opportunities of the day and addressing 

something that can really help move society, both here in
the United States and across the globe, forward in a very
impactful manner,” Bourdouris said, providing a variety 

both fundamental and applied, and even into education and 
training of future researchers.

Brian Bourdouris

TMS2022 Technical Program
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