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Magnesium alloys are the lightest structural metals, and have good physical and 
mechanical properties that make them extremely attractive for applications requiring 
lightweight materials. The global market for magnesium alloys has steadily expanded in 
the past decade, stimulated by the strong demand from the automobile and electronic 
industries for lightweight magnesium components. The mechanical behavior of 
magnesium alloys show strong anisotropic characteristics that originate from their 
hexagonal close packed (HCP) crystal structure. In order to meet the demand of new 
high performance alloys and overcome technical challenges, there has been active 
research at a number of universities, national research institutes and industries to 
develop new magnesium alloys and processing technologies in Korea. This lecture will 
introduce the major magnesium R&D activities and recent research highlights in Korea. 
 
 

Japan Magnesium Market Outlook 
Daisuke Konishi, Advanced Material Japan Corp., Tokyo, Japan 

 
The Macro economy transition of Japan in 2015 had been going on rather upward 
tendency. It was supported by weak Yan rate, low resources price (including Petroleum 
& Natural gas) and also the agreement on TPP. Because Prime Minister Mr. Abe’s 
government is expected to keep its stability, we expect rather firm financial conditions 
maintenance in coming couple of years. 
 
The demand for Magnesium from each usage was generally stable, total approx.43,500t 
of annual consumption was no change. JMA members much expect the increase of 
demand for Die-casting Magnesium alloy parts for Automobiles. JMA is planning to 
accurate this activity till 2018. Also, except Automobile parts, JMA members develop 
several unique items from Magnesium metal. 



For the purpose of the expanding Magnesium alloy consumption & developing various 
items, we need to solve 5 big problems. We consider Establishing recycling system for 
Magnesium alloy scrap to be the most important & should be settled ASAP. 
 
 

China Magnesium Development Report in 2015 
Mr. Xu Jinxiang, China Magnesium Association 

 
This paper reviews comprehensive development of Chinese magnesium industry in 
2015, which mainly introduces improvements in basic and key manufacturing sections 
and operation platform of the industrial chain such as smelting, processing, market 
promotion, etc. These improvements include development of energy saving and 
emission reduction, technological innovation, structural adjustment, industrial upgrading 
and etc. 
 

 
Application of Magnesium to the Motorcycle structural parts 

Takaharu Suzuki, Yoshihiro Kimura, YAMAHA-MOTOR CO.LTD, Japan 
 

Motorcycle has been accepted as a high performance in the world. We have continuous 
challenged to take in new technology to our products in order to progress riding stability 
and engine performance from the time of founding. Particularly, weight reduction 
technology both contributes to improve riding stability and fuel consumption, engine 
components and body structural parts have already used aluminum since 1980s. In 
recent years, toward the further weight reduction, some of which have been attempt to 
change magnesium and titanium. Magnesium alloy is the lightest structural material for 
industrial use. In the first approach, motorcycle engine covers have been massproduced 
by magnesium die casting in 1998. In the next stage, we have developed of CF  
magnesium die casting technology in 2008 and mass-produced large structural parts in 
house. These magnesium parts are used about 10kg per “the 2015 model YZF-R1.” 
 
 
Design and Optimization of Magnesium Cross Car Beam for the new 

Mercedes GLC 
Herbert Fackler, Richard Berkmortel, Meridian Lightweight Technologies Inc., Canada 
 
Automotive engineers have to continually evaluate component material selections to 
meet both the business case objectives and the weight targets. With ever stricter 
government regulations on emissions and fuel consumption the need to achieve the 
weight reduction has never been greater. When a European OEM came to evaluate the 
cross car beam material selection for a new SUV, they chose to work with Meridian to 
develop a magnesium structure rather than carry over a hybrid overmoulded assembly. 
This paper will look at the approach to developing the magnesium structure and a 



comparison of the 2 production solutions – the magnesium and hybrid overmoulded 
CCB. 
 
 

Next Generation Magnesium Liftgate –	  Utilizing Advanced 
Technologies to Maximize mass reduction in a high volume vehicle 

application 
JP Weiler, C. Sweet, A. Adams, R. Berkmortel – Meridian Lightweight Tech. S. Rejc, C. 
Duke – Fiat-Chrysler Automotive, Ltd. 
 
This paper describes the recent development of an innovative die-cast magnesium rear 
liftgate inner which utilizes advanced technologies to maximize mass reduction in a high 
volume vehicle application. The design of a thin walled cast magnesium inner liftgate 
component to replace an existing welded steel inner assembly was able to contribute to 
reduced emissions and improve fuel economy through weight reduction. The 
component design target was to realize a weight savings of 50% on the replacement of 
the inner steel component utilizing AM60B alloy for equivalent stiffness and 
crashworthiness performance. Part integration and reduced assembly complexity by 
means of the elimination of a multi-piece welded assembly were also key to the success 
of the magnesium inner. 
 
 

Fatigue Testing and Life Prediction of AM60 Front Shock Tower 
Structures 

Hong-Tae Kang, The University of Michigan-Dearborn 
Abolhassan Khosrovaneh, General Motors, LLC 

Xuming Su, Ford Motor Company 
Mingchao Guo and Yung-Li Lee, Fiat Chrysler Automotive 

Chonghua (Cindy) Jiang, A.E.T. Integration INC 
 

Automotive industries continue to develop advanced fuel efficient vehicle structures by 
reducing their weights. Magnesium (Mg) alloys is a viable option for the weight 
reduction due to their lower density than that of steels and aluminum alloys. However, it 
is not practical to build all structural components of a vehicle with magnesium alloys. 
Thus, this study builds a magnesium front shock tower structure with AM60 joined to 
sheet steel (HSLA 350) and aluminum alloy (Al 6082). Adaptable insert welds (AIW) 
joined the sheet steel with AM60 and self-piercing rivet joints (SPR) joined with the 
aluminum alloy to construct the front shock tower structure. To evaluate the durability 
performance of the structure, fatigue testing was performed with three different load 
ranges. Furthermore, this study also predicted the fatigue life of the structure using S-N 
and E-N approaches, and the prediction results were within the factor of three of the test 
results. 
 

Blast Furnace Iron Production and Usage of Magnesium for 
Desulphurization 



Alexander Rhomberg, Almamet GmbH 
Steve Biljan, Almamet GmbH 

 
The paper will show an overview of the development of magnesium usage versus 
worldwide hot metal production. Special focus is given on the recent years, which 
showed a significant drop in hot metal production. Main alternatives to magnesium will 
be discussed including pros and cons of each product. 
 
Usage of secondary magnesium alloys, such as turnings and swarf. Quality issues, 
logistic problems and government influences on the use of secondary magnesium. 
Finally, an outlook and forecast for the coming years will be presented. 
 
 
Development of China's Iron and Steel Industry in Twenty Years and 

Optimization of Magnesium Metal Application in Steel Production 
Su Tian-sen, The Chinese Society for Metals 

Deng Wenyong, Chu Huirong, Almamet Beijing Office 
 

China's steel output has been ranked No.1 in the world for the last twenty years. And 
great achievements have been made in technological process optimization, energy 
conservation and emission reduction, equipment upsizing and automation, and the 
production of high quality steel. Hot metal pre-desulphurization is the basis of high 
quality steel production. Magnesium-based hot metal pre-desulphurization has been the 
mainstream in China. The application of magnesium is the major impetus to promote 
the development of pre-desulfurization of hot metal not only now, but also and will be in 
the following 10-15 years. 
 
 

PIDGEON OR ELECTROLYTIC TECHNOLOGY THE CHOICE FOR 
MODERN CHINA 

P.W. Baker, Hatch Pty. Ltd, Queensland, Australia 
 

Prior to 1999 the global primary magnesium supply base was dominated by the 
electrolytic reduction process. However, over the past decade and a half many major 
western electrolytic plants have closed and major producers abandoned the industry 
and proposed electrolytic plant projects never materialized. Motivated by low investment 
cost, low cost labour and lax environmental standards primary Mg capacity rapidly 
shifted to China through the broad based but small scale application of the Pidgeon 
process. However, in that same period China itself has developed into a more 
sophisticated and developed nation no longer offering those same drivers. This paper 
highlights the key differences between the processes and asks which is more suitable 
for the future of magnesium and China. 
 
 

Turkey's Unique Primary Magnesium Production Plant 



Ilhan Goknel Mining Eng. MSc., 
Esan Eczacibasi Endüstriyel Hammaddeler San. Ve Tic. AS , Istanbul, Turkey 

 
The trigger of this project was the CRM report of EU commission in 2010. Consequently 
the first literature researches started same year. R&D and industrial trials followed by 
preparations for the feasability study from 2010 to 2012 which has been positively 
completed . Finally investment has been realizated and investment started in August 
2012. Chinese Pidgeon process has been improved by considering the productivity and 
carbon footprint. After August 2012, infrastructure, engineering, procurement, 
construction and commissioning has been conducted and production started in 
September 2015. 
 
By using different technologies of an improved Pidgeon method, Primary Mg production 
with better OHS and CO2 footprint is achievable. 
 
 

Next generation of sustainable Mg primary production 
Dr. Ing. Martin Tauber, FAURIS Management, Tremelo, Belgium 

 
Although, Magnesium still has a strong position in the “lightweight material-mix”, it has 
certainly lost ground to Aluminium, Carbon Fibre and Reinforced Steel. While being 
rated as immature for applications like automotive sheet, alternatives are mostly chosen 
above Magnesium because of supply related issues. New Magnesium primary 
producers and projects in the pipeline are forming a more sustainable supply base on a 
global level, and will provide different industries with a beneficial metal, building on 
strong environmental arguments. Toyota recently announced its intention to completely 
eliminate all CO2 emissions, including materials, parts and manufacturing, from a 
vehicle’s lifecycle. 
 
The paper will provide an overview of possible CO2 footprint benefits in the Mg primary 
project pipeline, and show its advantage over other lightweight material. It will also 
discuss existing and conceptional tools on how the Magnesium industry benefits could 
influence future public and private procurement. The paper also aims to support the 
next generation of global magnesium primary supply and is intended to provide the 
magnesium industry with beneficial arguments mainly around the sustainability context 
for high volume growth. 
 
 

Danieli FATA Hunter Process Technology, Market Drivers and 
Target Customers for Magnesium Alloy Sheet 

Anthony Tropeano, Enrico Romano, Chris Romanowski Danieli FATA Hunter 
 

The current market situation for magnesium sheet is similar to aluminum sheet just after 
World War II, when the introduction of the FATA Hunter twin roll caster revolutionized 
the aluminum industry by dramatically reducing the cost of manufacturing aluminum 



sheet. This allowed aluminum to transition from an expensive aerospace material to the 
consumer market, where it is now commonly used in food packaging, construction 
materials and transportation. 
 
The use of magnesium sheet has mainly been limited to the aerospace sector due to its 
high cost and the lack of any significant technical or economic driver. In recent years the 
growth of personal electronics, fuel efficient light weight vehicles and other consumer 
products has driven the demand for competitively priced lightweight materials. 
 
This paper will discuss the current and future process technologies of magnesium alloy 
sheet production and will overview the market drivers and target customers for low cost 
magnesium sheet. 
 
 

Growing expectation for magnesium batteries in Japan 
Kazumasa Yamazaki Dr., Japan Magnesium Association 

 
In disaster-prone Japan, to equip stronger infrastructures and to store stockpiles in 
evacuation sites are hurried particularly after the Great Earthquake. One of these 
measures is to secure power supply, and the expectation for magnesium batteries is 
rising. In addition, as electric vehicles become popular, utilizing the magnesium 
batteries is investigated as the auxiliary batteries. Magnesium battery is very old and it 
works by very primitive principle, but it is being reconsidered by above mentioned 
reasons. Required property for power source in case of a natural disaster is to work 
normally after stored for long time in untouched condition. In this performance, 
magnesium battery is thought to be better than dry-cell battery. Many magnesium 
batteries have been investigated for many uses from small lights to large volume 
battery. As examples, a vending machine with large magnesium battery, auxiliary 
magnesium battery for electric vehicles, small lights for blackout, etc. will be reported. In 
addition, research trend of secondary batteries (rechargeable batteries), and other the 
other uses are reported. 
 
 

New Process Technique in Magnesium Die Casting with Better  
Eco-Balance 

Dr.-Ing. Norbert Erhard, Oskar Frech GmbH + Co. KG, Schorndorf, Germany 
 

The die casting of magnesium is a very innovative method to produce complex parts 
with challenging geometry on a large scale. As applied to structural parts but also to 
parts in other non-automotive applications, areal, very thin-walled parts increase. 
Usually the ratio of magnesium die cast part to magnesium gating becomes 
unfavorable, i.e. casting mass and increasingly the gating system portions increase 
disproportionately high in relation to the actual die casting part. For thin-walled, laminary 
die casting, the hot chamber die casting process is very beneficial. With modern die 
technology such as the patented FGS method of Frech potentials in terms of 



productivity, process efficiency, parts quality and energy balance can also be reached. 
The presentation shows how, despite the additional heating elements in the die and the 
additional units and equipment to implement the FGS functionality, the total energy 
consumption in die casting process is lower than with conventional die and process 
technology. In addition, the system ensures that with a significantly lower gating 
material (approximately 45 % - 80 % less, depending on the range of parts) the ratio of 
useful part to gating significantly improves, i.e. the recycled quota is reduced during 
manufacturing. Both the lower overall energy consumption in die casting of parts, but 
also the low recycling effort significantly improved the CO2 balance in the parts 
production in magnesium die casting. 
 
 
 

The Production Economics of Carbothermic Magnesium 
Jens Frederiksen, Boulle Carbothermic Metals Ltd. 

 
Boulle Carbothermic Metals Ltd. is developing a new energy and cost efficient process 
for the production of magnesium metal. As part of the ongoing pilot work, we report here 
the results of a desktop economic study indicating carbon footprint as well as the most 
important economic parameters for major unit operations of the process, i.e. energy, 
material inputs, maintenance, labour, and utilities at five different localities around the 
world. 


