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China Magnesium Development Report in 2011 
Mr. Xu Jinxiang, China Magnesium Association; China 

The output, exports and domestic consumption of primary magnesium and magnesium alloys and 
powders/granules in 2011 will be released in this report. The magnesium smelting industry enjoyed the 
improvement of equipment levels in 2011. 2011 also saw new progress such as expanding magnesium 
alloy application and improving deep-processing technologies and equipments as well as restructuring 
and optimizing magnesium industry. The application of magnesium alloy has fallen into stagnancy since 
the financial crisis in 2008. CMA will talk about it in this article. 
 
Environmental, Healthcare, Protection… meeting the changes in new markets with tailored high 
performance solutions 
CJ Dagger, Magnesium Elektron; England 
 
Magnesium’s largest traditional market is as an alloying element for its most competitive lightweight foe, 
namely the aluminium industry. If magnesium, as the lightest structural metal, is to see major market 
growth in its own right, it needs to overcome the perceived weaknesses of flammability, lower stiffness 
and strength, and its susceptibility to corrode in certain engineered applications. This can be achieved by 
providing comprehensive technical support and data to potential end users, and by exploiting the 
lightweight and corrosion properties to their full advantage in novel applications. 
 
The tailoring of Magnesium Elektron’s rare earth containing alloys, including SynerMagÒ and Elektron 43, 
will be discussed in the context of novel applications in the Biomedical and Commercial Aircraft markets.  
New production and process development has allowed Magnesium Elektron to develop WE43 plate as a 
competitive material to aluminium armor alloys such as AA5083, inspiring  armor solutions to be proposed 
with the  environmental benefits of light weighting  as well as providing  equivalent protection to ground 
combat vehicles. 
 
Magnesium Powders have traditionally only been used in energetic devices such as decoy and 
illumination flares, for steel desulphurization and as a chemical precursor in the pharmaceutical industry. 
The adaptation of atomization technology to the production of magnesium alloy powders can potentially 
open a new market for high performance components which can outperform traditional cast or wrought 
products by using additive manufacturing or traditional PM routes.  
 
This paper will describe the development of the manufacturing technologies, combined with the tailoring 
of alloys in partnership with commercial partners, which will bring these novel applications to market 
commercialization as well as the broader customer support activity designed to encourage new potential 
end users. 
 
Next Generation of Magnesium Die Casting 
Dr.-Ing. Norbert Erhard, Oskar Frech GmbH + Co. KG; Germany 
 
Die casting is a well-proven manufacturing process for large series. When producing the 
product itself gatings and overflows come up that can be recycled.To improve the entire energy balance 
of the die casting process, the CO2 balance and the productivity the reduction of the recycling expenses 
have been in the focus of research and development at Oskar Frech GmbH + Co. KG. As the only die 
casting machine producer they thus showed at the GIFA 2011 innovationsto the die casting process and 
demonstrated the Frech Gating System (FGS) live. 
Now, 6 months after this presentation a dual technology applied to magnesium is introduced as the next 
generation of magnesium die casting. 
 
Controlled heating systems, a modified gooseneck system and a novel heated runner system in the die 
are the device-related requirement. Together with the modification of the process flow of the machine it is 
possible to cast magnesium parts with a significant reduction of the gating material (45 - 80 % according 



to part range). Compared to the existing die casting a low recycling expense improves sustainably the 
eco-balance of the produced parts. Alongside the new process technique has further advantages 
regarding parts quality, productivity and process efficiency.  
 
The paper describes this and shows the technology and the new procedure at an example of a test 
carrier made of AM60 for automotive application. The potential specialty for the application to thin-walled 
parts with large surfaces will be explained. With future prospects to applications the paper will end. 
 
Characterization of AZ91 Die Cast Parts for Automotive Industry Applications 
Delphine Thielleu, Ph.D. student, RENAULT S.A / Mines Paristech; France 
 
To increase the autonomy of electric vehicles, researches are underway either on the batteries 
technology or on the lightening of parts. For the second approach, one way is to replace aluminium by 
magnesium without losing mechanical performance or corrosion resistance. The present work starts with 
a study of solidification of an AZ91 alloys, involving differential thermal analysis to evidence the sequence 
of solidification reactions. A metallographic study and electron probe microanalysis of the die cast alloy 
and of the D.T.A samples yield information on the elements distribution and on the solidified 
microstructure scale. Tensile and hardness tests performed on die cast samples give some insight on the 
distribution of strength and on the effect of macroscopic solidification defects. Together with a literature 
survey of performance / constitution and microstructure relationships for this class of alloy, this study 
serves as the starting point of an approach towards property improvements. 
 
 
High Performance Non-Flammable Magnesium Alloys: Overcoming Fundamental Limitations 
Young Min Kim & Bong Sun You, Korea Institute of Materials Science; Korea 
 
New high performance and non-flammable magnesium alloys with high safety and reliability have been 
newly developed, and they can be produced through environmental-friendly processes without the use of 
SF6 gas. In this study, the effects of alloying elements on mechanical and chemical properties of 
magnesium alloys were investigated. The results clearly show that the combined addition of calcium and 
yttrium can lead to significant increase in non-flammability, corrosion resistance, and tensile properties, 
compared to conventional Ca-containing magnesium alloys. This is because the combined addition of 
calcium and yttrium bring about a controlled amount Ca-containing phases and the formation of multi-
layered protective oxides consisting of CaO, Y2O3, MgAl2O4, and MgO that effectively prevent oxygen 
penetration into the melt. In addition, several cases of the application of newly developed magnesium 
alloys to practical casting and wrought processes will be given in this presentation. 
 
Creep Resistance Magnesium Alloys and Their Properties 
Zisheng Zhen & Trevor Abbott, Magontec Limited; China 
 
This paper summarizes current available creep resistant Mg alloys in the market. Comparison on 
mechanical properties as well as castability, which is a key property for die casting feasibility and 
economy, will also be presented. A special focus is given on AE44 alloy, and its new modifications. Some 
new versions of this alloy had shown potentials on better property/price performance. Additionally, as the 
key ingredient, RE metal had become a big concern in the world due to China RE metal export policy. 
Therefore, the latest global RE supply situation will be also updated. 
 
Development of advanced magnesium alloys for Thixomolding Applications 
Nick Fantetti, Dead Sea Magnesium Ltd , Thixomat, Inc; Israel 
 
Thixomolding combines the best of both plastic injection molding and die-casting. The technology is 
environmentally friendly and allows the production of net- shape parts with little, if any, machining. 
 
To date, most of Thixomolding applications are limited to AZ91D alloy that has good moldability but low 
ductility and poor high-temperature performance. On the other hand, current growing market needs new 
advanced alloys that may offer enhanced ductility and energy absorption properties as well as the 



potential to operate at elevated temperatures. The present paper addresses the results obtained by DSM 
and Thixomat in the framework of two-year joint research and development program focused on the 
development of new magnesium alloys with improved performance and processability for a range of end 
use markets including automotive, aerospace, military, biomedical, and sporting goods. 
 
As outcome of the comprehensive research two advanced magnesium alloys AZ70L-TH and AXJ810-TH 
have been developed, tested and offered for evaluation to several manufacturers and end users. 
 
The Opportunities and Benefits of RE Magnesium Alloy Die-cast in 3C Products Application 
Hsin-Wen Huang, Hsien-Tsung Lee, Kam-Shau Chan Bin-Lung Ou, Chun-Jung Chang 
Foxconn Technology Group; Taiwan 
 
Structural parts integration becomes an important characteristic of the enclosures of the 3C products, so 
that complicated shape and thin wall design is necessary for the housing. In the future, magnesium alloy 
die-casting is still the main solution for the enclosures manufacturing because of good cast ability and low 
cost. The higher stiffness, strength, better EMS, compared with plastic, also enhances the reliability of 3C 
products. Recently, further improvement of the mechanical properties and corrosion resistance of 
magnesium alloys by Rare-earth (RE) has been widely reported. In order to understand the advantages 
of RE magnesium alloys in 3C product enclosure die-casting, magnesium alloys with RE addition will be 
die-cast and the performance will be evaluated. Accordingly, the opportunities and benefits of RE 
magnesium alloy die-cast in 3C products application will be presented and reported. Better understanding 
of magnesium alloys development will encourage the application of magnesium alloys in IT industries. 
 
The Magnesium Sector: Strategic Opportunities for Low Carbon Future 
Kirsten Cappel, United States Environmental Protection Agency; USA 
 
For over a decade the United States Environmental Protection Agency (U.S. EPA), the U.S. magnesium 
industry, and the IMA have worked together cooperatively as part of the SF6 Emission Reduction 
Partnership for the Magnesium Industry to better understand and reduce emissions of SF6, a global 
warming pollutant 22,800 times as strong as carbon dioxide. This presentation will examine how 
magnesium can strategically be positioned as a material that provides climate protection solutions. It will 
also provide an overview of current U.S. andm international climate regulations and U.S. EPA’s recently 
completed global economic analysis as it relates to the magnesium industry. Lastly, the presentation will 
present other technical information and mitigation opportunities developed through the Partnership. 
 
Development of Wide Strip Casting Process of Mg Alloys 
Dr. Dongkyun Choo, Research Institute of Industrial Science and Technology (RIST); Korea 
 
In 2004, POSCO and RIST launched a project to develop the production of Mg sheet using the strip 
casting and reversible coil rolling technologies. As a result of this program, POSCO completed the 
construction of an integrated Mg sheet plant in 2007. The microstructure and mechanical properties of as-
cast and as-rolled Mg alloy sheet demonstrated that the new integrated process can produce qualified 
and cost-competitive Mg alloy sheets. Electronic components and automotive parts have been developed 
and supplied in relevant market sectors.  
 
RIST is now working on a 2000mm wide magnesium strip casting project and have successfully cast 
coils 1,500 mm wide. These coils were the product of continuous casting campaign that lasted over 15 
hours. With the cooperation of Magnesium Elektron, the 1,500mm wide coils were warm finish rolled to a 
gage of 1.2mm, demonstrating the competitiveness of the material as a commercial product. The as 
rolled strip showed quality equivalent to the conventionally produced strip. 
 
 
 
 
 



Development of High-Speed Twin Roll Casting Technology for 600mm Wide and Various 
Magnesium Alloys 
Gentaro Gonda, Gonda Metal Industry Co., Ltd., Sagamihara; Japan 
 
Recently, remarkable attention is paid to the Twin-Rolly Casting (TRC) in the magnesium industry as a 
system for making magnesium alloy sheets. The TRC is the most suitable technology to make the 
magnesium alloy sheets which are difficult to be cold rolled and also breakable in hot rolling. The 
magnesium alloy sheets made by the TRC began to be used in the market. However, the TRC has a 
problem that must be resolved, too. The problem is that only a few kinds of alloy can be cast into the strip 
by the TRC. AZ31 is popular as the magnesium alloy which can be cast into the strip by the TRC. 
Actually, users hope the strip which has higher strength and better corrosion resistance than AZ31. 
Moreover, increase of the productivity is hoped, too.  
 
We, Gonda Metal, have developed a new technology (Gonda Twin Roll Casting; GTRC) which can cast 
strip with high speed over 30m/minute by the investigation of the twin roll caster and casting conditions. It 
is possible to cast various alloys such as AZ61, AZ91, AM60 and etc. in addition to AZ31 by our GTRC. 
AZ61 is well balanced alloy at the points of strength, corrosion resistance and formability in hot pressing. 
It is possible to apply the plating to AZ61 and the application of this AZ61 to PC cover is planned now (it 
is known that the plating cannot be operated on AZ31 sheet). AM60 is also well balanced alloy. Moreover, 
these alloys can have flame resistance by adding calcium to them and they will be expected for 
construction materials in the future. We really believe that our GTRC can make the magnesium industry 
activate and widen.  
 
Properties of Magnesium Alloy Strips and their Application Including Texture Controlled Strips 
Masahiko Sato, Nipponkinzoku co., ltd.; Japan 
 
Magnesium is the lightest in common metals and has high specific stiffness, high vibration damping 
property, and high electromagnetic shielding property. Therefore, it is the most suitable material for outer 
cases and inner chassis of mobile devices. However, there is no alternative but to choose AZ31B for 
stamping use. And hot stamping is needed for forming even if AZ31B is applied. For this reason, at 
present, adequate mass productivity is not available.  
 
In this study, the rolling process of Magnesium alloy is investigated and its applications are examined. In 
addition to the performance of AZ31B in mass production, that of more Aluminum content alloys, such as 
AZ61 and AM60, is presented. Furthermore, as the newest research, a texture controlled AZ31B 
magnesium alloy strip is developed, which can be formed at room temperature. 
 
New technologies for processing magnesium alloy sheet and their industry application 
Bin JIANG, Fusheng PAN, National Engineering Research Center for Magnesium Alloys, Chongqing 
University; China 
 
A set of new technologies for processing magnesium alloy sheet have been developed, including new 
materials, rolling techniques and texture control. Several wrought magnesium alloys with high plasticity 
and formability were proposed through minor alloying and grain refinement. The magnesium alloy plate 
coils with 100-500mm wide and 1-3mm thick were extruded through flat container and unique mould, with 
fine uniform equiaxied grains and weak basal texture. After treated by unique repeated bending 
technique, the basal texture of magnesium alloy sheet was further weakened. Meanwhile, the new 
system for processing magnesium alloy sheet coil and continuously on-line controlling the basal texture 
was developed and applied in a key magnesium alloy plant in Chongqing, China. The mobile phone 
housings were punched in room temperature using the treated magnesium alloy sheet due to the obvious 
weakness of basal texture. 
 
 
 
 
 



A New Method of Boss Forming on Magnesium Alloy Sheet by Friction Stir Technology 
E. Yukutake, Y. Motohasti, M. Kouta, S. Negishi, Ibaraki Prefectural Industrial Technology Center; Japan 
 
A new method of forming boss on a Magnesium alloy sheet has been developed by utilizing a friction stir 
technology. As well known, it is not easy to shape Mg alloys at room temperature because of the 
existence of strong {0001} texture. This new technology enables the press-forming of Mg alloys at room 
temperature without external heating devices. Rolled and extruded sheets of AZ31 and AZ61 Mg alloys, 
the thickness of which are from 0.8 to 2mm were used as work pieces. Forming a boss the size of which 
shall be from 3x4 to 7x5 on the Mg sheet has been made by pressing a rotating tool on the sheet. The 
tool rotation speed ranges from 250 to 5000 rpm. The height, mechanical properties and microstructural 
evolution of the boss have been evaluated. In addition, microstructure analysis has been performed with 
electron-back scattered diffraction (EBSD) to clarify the possibly mechanisms of microstructure 
development during the boss forming. 
 
We have found that is it possible to make a cylindrical hole in the boss part simultaneously during the 
boss formation. Compression tests at room and elevated temperatures have shown that the strength of 
the boss part is about the same as or larger than that of the base alloy. It is possible to produce more 
than 100 bosses without changing the rotating tool. We believe that this new forming technology for Mg 
alloys must be used in many fields of applications.  
 
 
Anodization of Magnesium Alloys Using Phosphate Solution and Its Application 
Anodization of Magnesium Alloys Using Phosphate Solution and its Application 
Makoto Hino, Koji Murakami, Atsushi Saiho, Tertuto Kanadani 
Industrial Research Institute of Okayama Prefecture; Japan 
 
Recently, there has been rapid expansion in the use of magnesium alloys, predominantly in the 
transportation equipment sector, due to the low environmental impact of these materials and useful 
properties, for example, their exceptional recycling characteristics and their lightweight, leading to good 
energy efficiency. However, magnesium has the lowest electrochemical potential among common 
commercial metals and is extremely prone to corrosion, and therefore requires some surface treatment 
prior to use. Currently, anodizing of magnesium alloys is used as a surface treatment technique for high 
corrosion resistance. 
 
Typical treatments used currently, such as Dow17 and HAE, use hexavalent chromium ions or fluorides, 
which pose environmental problems. An anodizing technique that does not use hexavalent chromium ions 
and fluorides is thus highly desirable.This study reports the characteristics of coatings obtained by 
anodizing of magnesium alloys without the heavy metals or toxic substances such as fluorides. Anodizing 
from an electrolyte consisting of phosphate and ammonium salts was carried out under constant current 
electrolysis at room temperature and the bath temperature. Numerous micropores were observed on top 
of the anodized coatings. During anodizing, sparks were observed due to dielectric breakdown which led 
to the formation of the micropores with diameters in the range of a few microns. The anodized surfaces 
were covered with amorphous films. The results of the salt spray test indicated that no corrosion of the 
10-μm-thick anodized coating onto the AZ91D magnesium alloy occurred for over 1000 hours.  
 
This excellent corrosion resistance is based on the sacrifice corrosion protection by anodizing from the 
phosphate solution. This anodizing process has been applied on a massive scale to various parts for 
motorcycles, robots and fishing ingredients, and then represents an important technology for expanding 
practical applications of magnesium alloys. 
 
Developing Silicothermal Technology of Magnesium Production in Sverdlovsk Region 
Selivanov Evgeniy Nikolaevich, Belousov Mikhail Viktorovich, Rakipov Dilshat Faisievich,  
Russian Academy of Sciences, Institute of Matallurgy the Ural branch; Russian Federation  
 
Magnesium industry in Russia is represented by two electrolytic works: open joint stock company 
“Solikamsky magnesium plant” and open joint stock company “BSMPO-AVISMA”. Manufacturing capacity 



of the product doesn’t satisfy the needs of the domestic market, which is estimated as 75-80 000 ton 
magnesium a year according to the development forecast of the Russian metallurgical sector “Strategy-
2020”. Increasing manufacturing capability of the existing magnesium-production plants involves a 
number of difficulties, and first of all it is connected with high cost value of Russian magnesium and some 
peculiarities of existing electrolytic technology. Ten year old history of another electrolytic project of 
Asbest magnesium plant based on serpentine raw material confirmed the difficulty of its realization due to 
necessity of enormous capital grant, lack of available electric facilities and world magnesium market 
situation. Experiments on magnesium production by silicothermal method in Korea proved its 
competitiveness as compared with electrolytic method. The given article shows that there are all 
necessary energetic, raw and labour resources in Sverdlovsk region to organize a competitive production 
of magnesium. 
 
The technology we develop is similar to Pigeon method, but has a number of characteristic features, 
thanks to which power consumption and gassing into the atmosphere decreases considerably. This 
makes the technology more ecologically friendly and cost-beneficial. In the concise description of the 
silicothermal technology of magnesium production that we develop, based on dolomite raw material from 
the fields of Sverdlovsk region, special attention is paid on possibilities of future optimization of 
technological production data of Pidgeon method with the aim of magnesium cost value reduction. 
 
 
Zero-Emissions Energy Efficient Magnesium Primary Production and Recycling Technologies at 
MOxST 
Adam C. Powell, IV, Metal Oxygen Separation Technologies, Inc.; USA 
 
Metal Oxygen Separation Technologies, Inc. (abbreviated MOxST, pronounced “most”) is 
commercializing two new technologies: magnesium primary production by electrolysis called 
MagGen1000™, and dross and chip recycling by selective dissolution and distillation called 
MagReGen™. The MagGen1000™ system employs a patented and proprietary new process using an 
oxygen ion-conducting membrane producing 99.97% pure magnesium and pure oxygen, eliminating the 
chlorine emissions of traditional electrolysis methods. The MagReGen™ process selectively reprocesses 
magnesium dross into 99.5+% pure magnesium and additional feedstock for the MagGen1000™. The 
MagReGen™ process has also efficiently separated 50-50 aluminum-magnesium feedstock (and in 
principle any Mg-Al mixture should work) into 99.6% Mg, with the remaining aluminum containing less 
than 0.1% Mg. This paper will introduce the MOxST processes and describe the short and long term 
benefits to the international magnesium industry.  
 
Magnesium Synthesis 
Prof. Gagik Martoyan & Victor Bagdasaryan, Infinity Chemical Engineering; USA  
 
Infinity Chemical Engineering, LLC (also referred to as “ICHEM Engineering”) has developed an 
innovative process of magnesium production with significant and remarkable implications for a broad 
range of industries and economic sectors. The patent pending technology has been in development since 
the early 1990’s. Infinity Chemical Engineering’s process uses electrodialysis to extract magnesium from 
a water base solution of magnesium chloride, producing a pure magnesium powder and hydrogen gas 
with no additional waste. This process is environmentally friendly, remarkably efficient, and the product is 
approximately three times less expensive compared to currently utilized methods. 
 
Developments in the Zuliani Process for Gossan Resources’ Magnesium Project 
Douglas J Zuliani and Douglas Reeson; Canada 
 
As the world’s lightest structural metal, magnesium is poised for unprecedented growth to meet 
accelerating global demand for lighter weight materials in transportation and for portable devices. To 
become the light-weight material of choice, magnesium must become cot competitive with other 
lightweight materials, particularly aluminum. In view of its weight saving advantage, magnesium’s 
competitive position improves dramatically if its production cost is maintained at less than about 1.3 times 



the production cost of aluminum. Sustainable future growth also requires that magnesium producers 
utilize process technology that provides an environmentally attractive life cycle assessment.  
 
This paper provides an update of the Zuliani Process currently being developed by Gossan Resources for 
its magnesium production project to be located at Inwood, Manitoba Canada. Process efficiencies and 
Greenhouse Gas emissions as determined from thermodynamic modeling and experimental testing will 
be compared to existing magnesium production processes. Based on the results, Gossan is condiment 
that its magnesium project will realize the operating cost and environment objectives needed to support 
strong future growth. The paper will also outline the next phases to be undertaken to bring the project to 
full commercialization.  


