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PREFACE 

"Magnesium will lighten the tasks of man in countless ways as yet undreamed of, except in the 
minds of far-seeing engineers [. . .] who are already planning the future. " 

-1942 Dow Chemical Advertisement 

Due to their extraordinarily low densities, magnesium ("Mg") and its alloys have continued to be 
the focus of intensive research and development over the past century though widespread 
application has been restricted by property, cost, and performance limitations with respect to 
other metallic materials such as AI-alloys, Ti-alloys, and ferrous alloys. However, in light of 
Mg's availability and global efforts to reduce weight in the transportation sector, there has been a 
tremendous resurgence in research, development, and applications of these remarkable alloys. 

Along with this renaissance came renewed interest from government, academia, and industry, 
and in the year 2000, the first Magnesium Technology Symposium was held at The Minerals, 
Metals & Materials Society (TMS) Annual Meeting and Exhibition in Nashville, Tennessee. A 
proceedings volume with 56 manuscripts was published in parallel with the new symposium, and 
the tremendous interest that was generated enabled the symposium to be held annually with the 
Magnesium Technology proceedings becoming the de facto publication for the magnesium 
industry. 

In your hands (or perhaps on your screen), you have some of the most influential and impactful 
papers of the 1024 manuscripts published in the proceedings between 2000 and 2012. This 
single reference chronicles and condenses the major global advances made over the last decade. 
To select the best papers, a team of editors was selected based on their extensive experience with 
various aspects of Mg technology, with all editors having served as organizers and editors on 
Magnesium Technology proceedings published during the selected timeframe (Mathaudhu, , 11-
'12; Luo, '04,'06,'07; Neelameggham, '06-'12; Nyberg, '08-'10; Sillekens, '10-'12). 

Manuscripts were comprehensively reviewed for prospective inclusion, and the final papers were 
selected based on the following three criteria: 

1. General Relevance. Beginning in 2002, the symposium organizers and session chairs 
began selecting "best paper" awards for one student and one contributed manuscript. 
These papers, at the time, represented the latest scientific breakthroughs, and thus are 
included as "essential reading" (see Table 1 on page xv). Also included based on this 
criteria are a number of "review" type papers that summarize the state-of-the-art in Mg 
technology, and thus frame the true impact of recent advances. 
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2. Scientific Relevance. In the academic world, the largest indication of impact is based on 
citations. The Magnesium Technology proceedings are indexed by a number of 
databases, from which citation data were collected and analyzed and papers with a high 
number of citations were selected for inclusion. 

3. Industrial Relevance. In 2007, a "best paper" award in application was added to the 
student and contributed awards. These manuscripts were selected for inclusion due to 
their representation of leap-forward advances and novel demonstrations of industrial 
applications. 

Introductions to each part further frame the importance and significance of the selected 
manuscripts. The papers selected for inclusion were divided along nine topical thematic areas, 
with the papers arranged by subject area rather than chronologically to support the cohesiveness 
of subtopics within each theme. The nine themes are as follows: 

1. Magnesium Technology History and Overview 
2. Electrolytic and Thermal Primary Production 
3. Melting, Refining, Recycling, and Life-Cycle Analysis 
4. Casting and Solidification 
5. Alloy and Microstructural Design 
6. Wrought Processing 
7. Modeling and Simulation 
8. Joining 
9. Corrosion, Surface Treatment, and Coating 

A significant amount of time and resources have gone into this volume, and many thanks are 
owed to those who have donated their energy to its success. Primary thanks goes to the many 
authors whose work is presented in this volume, the many symposium organizers and 
participants who have continually maintained a high level of scholarship and ensured the 
continual growth of this discipline. The production team at TMS and Wiley, primarily Matt 
Baker, are acknowledged for their continual support and motivation to see this project to 
completion. It is our hope that this volume will provide a key resource for those "far-seeing 
engineers" who have, and will, dedicate their livelihoods to the advancement of this amazing 
metal. 

Suveen N Mathaudhu, Us. Army Research Office 
Alan A. Luo, The Ohio State University 

Neale R. Neelameggham, IND LLC 
Eric A. Nyberg, Pacific Northwest National Laboratory 

Wim H Sillekens, European Space Agency 
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