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oReport summary (English)

Principal investigator: Nagaoka University of Technology, Professor Shigeharu Kamado
R & D title: Development of advanced magnesium alloys for light weight structural
applications

1. Purpose of R & D

Japan has promised to reduce greenhouse gas emissions by 26% from the 2013 levels by 2030. In
Japan, almost 80% of greenhouse gas emissions are caused by carbon dioxide (CO;), and
transportation sector accounts for ~17% of the CO, emission; therefore, improving fuel efficiency of
transportation vehicles significantly contributes to reduce greenhouse gas emissions.

Magnesium alloy is a light-weight material, and its density is much lower than aluminum alloy which
is widely known as a light metal material. However, production of magnesium alloy products requires
high cost and thus there are few R&D studies for the development of magnesium alloys which are
usable as structural members for transportation vehicles. In this R&D theme, for the development of
new magnesium alloys which can become alternative materials to current steels and aluminum alloys,
we have tried to propose a design guideline of high-performance wrought magnesium alloys via multi-
scale analysis including multiple simulation technique and in-depth microstructural characterization.
In addition, to accelerate the practical applications of newly developed magnesium alloys, we have
promoted the collaborative research with industries.

If the newly developed magnesium alloys will replace existing steels in automobiles, it can be expected
that the reduction of CO, emission will reach about 1.5 million ton, which equals the reduction of
greenhouse gas emissions by about 14% in automobiles.

2. Outline of R & D

(1) Contents:
+ Establishment of multi-scale simulation technique which predicts precipitation morphology and
precipitation hardening.
* Designing age-hardenable magnesium alloys with excellent extrudability/room-temperature
formability.
+ Development of processing technique and optimizing thermomechanical conditions for
production of large-scale magnesium products.

(2) Achievements:

We have designed new age-hardenable magnesium alloys and successfully optimized the alloy
compositions and thermomechanical processing conditions leading to the development of high-speed
extrudable/room-temperature formable magnesium alloys with comparable strengths and ductility to
current Al-Mg-Si alloys. We have also established simulation technique which predicts precipitation
morphology and precipitation hardening, and the simulation results extract the alloy design strategy
for further improvement of properties of magnesium alloys. As well as the development of new
magnesium alloys and simulation technique, we have proposed melting technology, mold design
technology, and microstructural control technology for manufacturing large-scale magnesium
products with high-performance.

(3) Future developments:

To expand the applications of newly developed age-hardenable magnesium alloys, innovative
surface treatment technology and joining technology will be necessary. Further scaling up is also an
important. However, to avoid the risk of failure in business, such kind of projects should be carried
out under a government-industry-academia collaboration; therefore, further R&D project will be
required using public funds like NEDO project.



