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 More than 3,800 oral and poster presentations at 89 
symposia in 15 technical tracks were delivered over the course 
of four days at the TMS 2020 Annual Meeting & Exhibition 
(TMS2020) in San Diego, California, February 23–27. 
 Among these were keynote sessions and invited 

presentations that included daily plenaries on lead and 
zinc topics, special sessions on light metals and additive 
manufacturing, award lectures delivered by leaders in the 

featured sessions from TMS2020.

 The 9th International Symposium on Lead and Zinc 
Processing (PbZn 2020), held as a co-located event with 
TMS2020, featured three plenary sessions throughout the 
week.
 The symposium opened on Monday morning with a 
session on the future outlook for lead and zinc. Phillip 

Division Distinguished Lecturer, took listeners on a 
whirlwind tour, stopping at 46 lead and zinc smelters in 
24 countries in the course of his presentation, “Around 

Technologies.”
 The plenary series continued Tuesday morning with a 
look at current challenges and opportunities. Maurits Van 
Camp, Umicore, focused on the steps the lead industry needs 
to take to continue its path toward sustainability, noting that 

for sure that fuel cells will be part of the future,” he said. “If 

we aren’t making better batteries, we’ll lose this industry.”

morning. Presenters from the International Lead and Zinc 
Study Group, the Consortium for Battery Innovation, and 
CHR Metals Ltd. discussed Lead and Zinc Sustainability 
and Social License. 
 PbZn 2020 was organized by TMS and co-organized by 
the Metallurgy & Materials Society’s Canadian Institute 
of Mining, Metallurgy and Petroleum; Gesellschaft der 
Metallurgen und Bergleute; and the Mining and Materials 
Processing Institute of Japan, with the Nonferrous Metals 
Society of China acting as a co-sponsor. Andreas Siegmund, 
LanMetCon LLC, served as the PbZn 2020 organizing 
committee chair.

Pic
Organizing Committee, from left: Stephen James, Nyrstar, speaker; Huw 
Roberts, CHR Metals Limited, speaker; Andreas Siegmund, LanMetCon LLC, 
organizing committee chair; Phillip Mackey, Worley; and Joseph Grogan, 
Gopher Resource. Maurits Van Camp
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 The 3rd International Symposium on Electrometallurgy 
(Electrometallurgy 2020) was also held in conjunction 
with TMS2020. This special symposium featured two 
days of sessions on hydrometallurgy, molten salts, and 
applications to battery or materials synthesis, followed by 
the symposium Process Metallurgy and Electrochemistry of 
Molten Salts, Liquid Metal Batteries, and Extra-Terrestrial 

Symposium in Honor of Don Sadoway (Sadoway 70).
 In his keynote talk for Electrometallurgy 2020, Adam 

several ways that electrometallurgy can play a key role in 

addressing climate-change-related issues, while exploring 
ties to Sadoway’s work. He looked at research themes 
including carbon-free ironmaking and the future of energy 
storage, even touching on advances in electrometallurgy 
that could make zero or negative greenhouse gas emissions 
in jet fuel possible.

Innovation and Incrementalism,” which looked at 
Sadoway’s work in process electrometallurgy, battery 
energy storage, and advanced ironmaking and the role 
of small, gradual transitions compared to major, game-
changing developments.

Luis Ortiz Adam Powell

Yuntian Zhu, North Carolina State University, 
delivered the Institute of Metals/Robert Franklin 
Mehl Award lecture on the topic, “Heterostructured 
Materials: A New Paradigm for Designing Metals 
with Superior Mechanical Properties.”

Robert O. Ritchie (right), University 
of California, Berkeley, delivered the 
inaugural William D. Nix Award Lecture, 
“Damage Tolerance in Materials.” He is 
pictured here with Nix (left).

Ursula R. Kattner, National 
Institute of Standards and 
Technology, delivered the 
lecture, “Phase Diagrams, 
Computational Thermodynamics 
and CALPHAD,” as the William 
Hume-Rothery Award lecturer.

Award Symposium. Pictured, from left, are award recipients and 
organizers: Carolyn Hansson, University of Waterloo, session 
organizer; Diana Lados, Worcester Polytechnic Institute, Acta 
Materialia Silver Medal recipient; Lynnette Madsen, National Science 
Foundation, Acta Materialia Hollomon Award for Materials and 
Society recipient; George T. “Rusty” Gray III, chair and treasurer/TMS 
governor, Acta Materialia; Enrique Lavernia, University of California, 
Irvine, Acta Materialia Gold Medal recipient; and Christopher Schuh, 
coordinating editor/governor, Acta Materialia.

how incrementalism 
can get the ball 
rolling to those 
big innovations. 
Incremental 
improvements can 
help soften people up 
before making the big 
transition that comes 
from innovation.”
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Magnesium Technology Keynote Session
 The popular Magnesium Technology symposium at 
TMS2020 opened with a session of invited talks on Monday 
morning, February 24. Speakers included Carlos Tome, 

 “As an industry, we’re competing for the bright stars of 
the future,” said Joe Lombard of Hatch at the 2020 Light 

from industry and academia, hailing from New Zealand, 
Canada, Norway, and the United States, to share their 
views on how the light metals industry can attract and grow 
the next generation of technical talent. 
 The competition begins at the college level, according 

university, accepting 800 undergraduate freshmen to 
engineering,” said Luo. Because materials science and 
engineering (MSE) is competing with other departments 

Pictured, left to right, are speakers Alan A. Luo, The Ohio State 
University; Joe H. Lombard, Hatch; Margaret Hyland, University of 
Wellington; Corleen Chesonis, session organizer; Nina Dahl, SINTEF 

research areas that are open to young people in the light 
metals industry in her presentation, “The Norwegian 
Perspective.” These included electrolysis technology, 
oxidation, direct chill (DC) casting of aluminum, and 
additive manufacturing. “Young people care about climate 
change and environmental issues,” she said. “This industry 
is part of the solution.”
 In addition to discussing how best to recruit young 
people, the session also focused on how best to prepare 

 “There’s no shortage of focus on technical skills,” said 

prepare the future workforce for adaptability and allow 
students to understand the context in which they work.”

Alan Luo

for students, he said, they send their best faculty to 
teach the introduction to MSE course, in order to get 
students’ attention. 
 Nina Dahl, SINTEF Industry, outlined some of the 

Pictured, left to right, are Carlos Tome, Los Alamos National 
Laboratory, speaker; J. Brian Jordon, University of Alabama, 
organizer; Victoria Miller, University of Florida, organizer; Rajiv 
Mishra, University of North Texas, speaker; Mark Horstemeyer, 

National Laboratory, organizer.

Los Alamos National Laboratory, who discussed “Twin 
Transmission across Grain Boundaries in Magnesium;” 
Rajiv Mishra, University of North Texas, with  

Alloys;” and Mark Horstmeyer, Liberty University, with 
“MultiSage Fatigue (MSF) Modeling of Magnesium in a 
Corrosion Environment.” 
 Magnesium Technology sessions were held throughout 

thermomechanical processing; corrosion; and more.

Carlos Tome 
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Additive Manufacturing Joint Keynote Session
 “Everything that was old at TMS is new again because 
of additive manufacturing,” said Douglas Hofmann, NASA 
Jet Propulsion Laboratory (JPL)/California Institute of 
Technology, during the closing presentation of the Additive 
Manufacturing Keynote Session at TMS2020. 

Frontiers of Materials Symposia
 Two special sessions were presented at TMS2020 as 
part of the inaugural TMS Frontiers of Materials Award. 
As part of the award, recipients Keith Brown, Boston 
University, and Natasha Vermaak, Lehigh University, 
organized symposia on hot or emerging topic areas.
 Vermaak delivered the opening presentation, 

at the symposium of the same name on Tuesday at 
TMS2020. Seven invited speakers discussed innovative 
methods and applications of design and topology 
optimization for materials. The session featured such 
unique contributors as a designer who uses 3D printing 
to create fashion and an architect/artist who transforms 

 “Metallurgy wasn’t always popular,” Hofmann said, 
looking back to 2008 when nanotechnology was the big 
thing. At the time, he worried that metallurgy was an 

came along.

A Perspective on an Early Career in Metal Alloy 
Development,” outlined the role additive has played in 
his career, including giving him the opportunity to build 
a metallurgy lab at JPL. He also discussed some of his 
work in additive manufacturing, including the use of 
multi-material additive to eliminate bolts for spacecraft by 
merging two materials together.
 Hofmann, who is the inaugural recipient of the TMS 
Young Innovator in the Materials Science of Additive 
Manufacturing Award, was one of four speakers at February 
24’s well-attended keynote session, which brought together 
participants from the eight additive manufacturing symposia 
held throughout the week at TMS2020.

Douglas Hofmann

printing.
 Brown’s symposium, Machine Learning and 
Autonomous Researchers for Materials Discovery and 
Design, discussed autonomous mechanics, machine 
learning, and autonomous researchers for materials. 
In his talk, “Unraveling Hierarchical Materials Using 
Autonomous Research Systems,” he challenged the 
audience to accelerate materials and structural discovery 
by increasing experiments using automation. “I want to 

otherwise be at TMS,” Brown said. 

Natasha Vermaak Keith Brown 
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 TMS piloted the Materials and Manufacturing Innovation 
Luncheon in 2020 to bring prominent speakers together to 
forecast new technologies and emerging trends in industry 
on Thursday, February 27. After the presentations, Charles 
Ward, chief of the Manufacturing and Industrial Technologies 
Division, U.S. Air Force Research Laboratory’s Materials and 
Manufacturing Directorate, moderated a panel discussion.  
 Glenn Daehn, The Ohio State University, began with 
“Metamorphic Manufacturing: A New Frontier for Digital 
Manufacturing,” where he explored new market opportunities 
for a technology that “forges metal objects to precise 

manufacturing is entering a new wave, where manufacturing 
can take place quickly at “a point of need,” but Daehn 
stressed the importance of bringing together a range of 
talents in materials science, information systems, computer 
science, and other areas. “This is a classically interdisciplinary 
problem,” Daehn said.
 Celia Merzbacher, Quantum Economic Development 

 Highlights of the latest TMS study, Creating the 
Next-Generation Materials Genome Initiative Workforce, 
were part of the symposium, Expanding the Boundaries 

organized by students from North Carolina State 

David McDowell

Symposium presenters and organizers included (left to right): 
Benjamin Anthony, University of Florida, organizer; David 
McDowell, Georgia Institute of Technology, speaker; Matthew 
Horton, Lawrence Berkeley National Laboratory, speaker; and 
Sourabh Kadambi, North Carolina State University, organizer.

University and the University of Florida. David McDowell, 
Georgia Institute of Technology, described the study as 
being at the intersection of big data and materials science, 

science and engineering workforce. It includes actions 
for workforce development that cover the key tasks, 
timeframes, metrics, and resources, along with additional 
recommendation for advanced education and training.

sustained community 

curricula. It’s time to 
build out the momentum 
in federal agencies, 
professional societies, 
and academia,” 
McDowell said. 
 Copies of the study 
are available for free 
download at  
www.tms.org/Studies. 

Consortium, followed with “Materials for Quantum 
and Quantum for Materials,” to discuss how quantum 
technologies are leading to novel applications, such as 
sensors, communications, and computing. Quantum 
computing has the potential to advance complex problems 
across many sectors, including simulations and molecular 

emphasized a need to understand materials in relation 
to device performance and described the quantum 
ecosystem as a “hot industry with a small market whose 
large and disruptive potential is spurring public and private 
partnerships.” 
 Maneesh Gupta, Air Force Research Laboratory, concluded 
the luncheon with “Synthetic Biology: An Emerging Toolkit 
for Materials Manufacturing” to highlight how synthetic 

broad applications. Gupta gave several natural examples of 
materials that could have industrial uses, such as the tensile 

eyes. “We use these examples as models for what to create 
and go beyond what biology has already done,” Gupta said. 

The Materials and 
Manufacturing Innovation 

presentations from three 
speakers, including Glenn 
Daehn (pictured), and an 
engaging Q&A session 
while generating 
interest in 
technologies 
soon to come. Maneesh Gupta JO
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