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"Greetings"

Aluminium, abundant in the crust (Clark number 3) is taken out as metal by smelting an ore called bauxite.

Japan imports smelted Aluminium from abroad, and about 4 million tons of Aluminium products are manufactured
annually, which s used for currency, tableware, bicycles, automobiles, trains, aircraft, building materials such as
Aluminium chassis, and bridges and the field of application of Aluminium is expanding more and more.

In this regard, Toyama has been established for a long time in the industry-government-academic cooperation system
of Aluminium, 50 it can be said that it is an area well known for Aluminium.

University of Toyama's Advanced Aluminium Research Center (ARC) is a predecessor of the Advanced Materials
International Research Center attached to the Faculty of Engineering, and in April 2021, in conjunction with the
Advanced Magnesium Research Center of Kumamoto University, a new Institute of Light Metals (ILM) was established.
From the April 2022, it was founded and has been conducting activities as a nationwide joint use and joint research
base.

ARCis a research institute specializing in Aluminium, but as a member of ILM, magnesium and titanium are also research
subjects. In adaition, we are building a comprehensive technology development system in cooperation with researchers
and engineers inside and outside of the university, with recycling technology development research as the main
research task. ARC is establishing a consistent research system necessary for Aluminium research, such as classification,
refining, removal of impurities, alloy design, casting, heat treatment, forming processing, welding, and surface treatment.

In-addition, we are promoting collaboration with materials conversion researchers targeting hydrogen and carbon
dioxide, and are working on environmental issues comprehensively.

ARC widely seeks collaborators. Through cooperation with researchers and engineers at home and abroad, we aim to
deepen and generalize material science and technology, and to realize the realization of material technology in society.
We ask for your understanding and cooperation in the activities of ARC in the future.
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Aluminium is commonly obtained from bauxite by electrolytic
refining process, which involves a large amount of power
consumption. If this electricity is supplied from thermal power
generation, it will emit about 5 times more carbon dioxide

recycling of aluminium is reduced by 97% as compared to the
original refining process, giving aluminium an environmental
value and contributing to the realization of carbon neutrality.

This low-environment burdening aluminium is now an urgent
subject of a global resource contention. Toyama is a model
area that serves as a touchstone for a resource recycling
society that handles aluminium wisely. Its core is the impurity
removal technology through recycling. ARC conducts
state-of-the-art research aimed at solving this problem in the
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local industry-government-academic linkage system and
creating a novel recycling process on a commercial basis.




ARC Faculty & Staff
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g The structural stability nature of metal material, and Research of a hydrogen capture state in metal material
. research of electronic structure
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The design of the research quantity intensity Aluminium
alloy of a hydrogen capture state in metal material

REWEDE Field of Surface Modification
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Research on interfaces, joining and welding
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Research of forming processing which controlled the set
organization
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Research on Surface Modification Treatment and
Functional Applications
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Professor

BR SthgE sHMoTo, Takuya
FIUERDRERST
Functional Design of Titanium Alloys
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Development of low-carbon and environmental friendly
chemicals and energy
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Research of the heat solute drive style accompanying a
solidification process
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Development of the plasma corpuscule surface
embellishing method, and creation of a new material

RIITI5%  Advanced Technology of Placticity
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Realization high throughput of heat extrusion processing of an
Aluminium alloy and a Magnesium alloy, and forge processing
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Research of magnesium storage battery cathode material Research of an Aluminium passivate film
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Research of the low friction processing characteristic of
the light metal by a nanometer cyclus slot tool

Pak i alibar ] Dynamics evaluation

Associate Professor

IEH BE— #2048  MASUDA Kenichi
DTV ISR Y DREHELTCRIT BHR
Research on design guidelines for 3D printer models
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Development of new light-weight Aluminium alloys by
controlling of nano- & micro-structures
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limprovement in a mechanical property by organization
of an A-Mg-Si Aluminium alloy
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Research of the hydrogen atom action in an Aluminium
alloy
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Research of the gigacycle fatigue characteristics of metal
material
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Research on the mechanism of adhesion generation of
cutting tools with a micrometer-scale groove structure
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1. Collaborative research base for industry, government and
academia

Establish a center of excellence for light metals research based on aluminium research
to enhance Japan's preeminence in the world of light metals academia and technology.

2. Creation of new materials
Design and create high-strength, high-performance, and highly recyclable aluminium
alloys using materials science, technology. and data science.

3.Social implimantation

Establish a facility that bridges academic achievements to industrial development, and
conduct feasibility studies for social implementation of the results.
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1. Control of impurities in aluminium alloys
Establish the fundamentals of removing important elements (Si, Fe, Cu, Mn, Zn) in the
aluminium alloys, and design the resource recycling systems for industrial implementa-
tion through the impurity removal technology.

. Exploring and designing new highly-functional micorstructures
Establish design principles at the atomic level for microstructures in terms of multiple
substances to produce ultra-reliable and ultra-functional aluminium alloys.

. Composites
Advanced interface control and joining technology for critical issues of multi-material-
ization

. Environmental impact evaluation
Establish basic science and build processes for industrial implementation of impurity
control technology in aluminium alloys
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Il Plant Zero: Research Base for Recycling of Aluminium
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= Atomic Force Microscope

Comprehensive industry-government-academic-financial research is promoted on the
topic of recycling of aluminum that contributes to the SDGs (Sustainable Development
Goals). We will set up a system that investigates all the elemental processes required
for resource circulation, from collection, classification, and separation of used products,
to refining/impurity removal, alloy design, melting/casting, extrusion, plastic working,
welding/jointing, and surface treatment. In order to develop elemental technologies
related to recycling through industry-university cooperation, Mini Plant: Plant Zero, a
facility for technology demonstration or feasibility studies, will be installed at University
of Toyama. Here, we aim to realize a society of recycling technology based on
thermodynamics, metallurgy, electron theory, crystallography, material histology,
movement phenomenology, crystal plasticity, processing engineering, electrochemistry,
surface science, and environmental science in collaboration with domestic and foreign
researchers and engineers.
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2006 pi%-SeimtAEULAICEE T 2 EFESE (ICPMAT) 8211
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2006 International conference (ICPMAT) establishment about physical properties and advanced
material application
2010 Japan of the Norway Science and Technology Agency, enforcement of a Norway international
joint enterprise (durations during 12 years)
2015 Establishment of Advanced Material Research Center affiliated with the Faculty of Engineering
2015 Forum of Center for Advanced Materials Research and International Collaboration
(CAMRIC-FORUM) held every year
2017 Establishment of international material system network i-MSN
2018 Established "Advanced material research center" affiliated with the Faculty of Sustainable Design
2020 Established The Organization for Promotion of Research, the Center for Aluminium and advanced
Materials Research and International Collaboration
November,2020 New phenomenon discovery of an Aluminium alloy
April,2021 Established International Organization for Institute of Light Metals (ILM) in collaboration with
Kumamoto University
November,2021 Center for Aluminium and advanced Materials Research and International Collaboration was

certified as "Joint Usage / Research Center" by the MEXT
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[@B%E;%] International Network
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USA, University of Virginia
© LLIFRAS (thE)
China, Shandong University
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Australia, University of New South Wales
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China, Shanghai University
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Egypt, Assiut University
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Academy of Sciences of the Czech Republic

® /Lo T—HFE AR
Norwegian University of Science and Technology (NTNU)

© AGHBIZEIlTAZ (R—5V/K)
Poland, AGH University of Science and Technology

® LigAZ (PE)
China, Shanghai University

O FIUIAKE(IA)
Thailand, Chiang Mai University

O R—SYRBZEFPHF=S—(R—5U8)
Polish Academy of Sciences

© WEGHAR (PE)

China University of Petroleum-Beijing

o JUFKZ(RONFT)
Slovakia, University of Zilina

© IVYITHAZ(RONF7)
Slovakia, Technical University of Kosice

0 DY P I IHAZE (K-S VR)
Poland, Warsaw University of Technology

o EFF (hE)
Chaina, Changji University

o N/ A TRKZE(RNRF L)

Vietnam, Hanoi University of Science and Technology

o BEILAFR (BBE)

Korea, Kyungpook National University
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1. EXHEER 1.Development of light
MEIBEF materials for transportation
2. RIBRF 2.Development of bio-materials

3AVTSHEIEYA  3.Development of light
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materials for infrastructures
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Program for Joint Usage and Research

Program for International Joint Usage and Research

Program for Joint Research with Common Sample Provision
Program for Joint Research with Sample Analysis and Evaluation
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1. Metallurgy
Physical chemistry for establishing the principle of impurity control and alloy design

2.Design and control of microstructures
Material science for establishing the principle of design and control of microstructures at the
atomic level

3. Materials processing
Materials science based on crystal plasticity, interface, and mechanics

!I%ﬁﬂ‘gﬁﬁﬁ??. Distinctive studies
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.Creation of new materials

Controlling the behavior of solute elements in alloys thermodynamically and create new
materials through principles of alloy design and microstructure control at the atomic level

-

2. Materials forming
Advanced energy saving extrusion technology in terms of plastic flow and friction phenomena,
and achieving more than twice in efficiency and cost down compared to the conventional
processing.

w

.Composite materials processing
Pioneering the field of surface and interface design that makes advances in the welding and
joining technology of Aluminium/resin or aluminium/dissimilar metallic materials, and develop-
ing environmentally friendly materials through advanced surface treatment technology.

ﬁﬁ?ﬂ%’z"ﬁ Facilities

2. HBERESKE
Disc Friction Joining machine

1. EFEEMER
Electron Microscopes

3. BT
Birefringence Microscope
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EBEE/FAX 076-445-6249

Aluminium Research Center (ARC) , University of Toyama

3190 Gofuku, Toyama, 930-8555 JAPAN
Phone/FAX +81-76-445-6249

http://www3.u-toyama.ac.jp/camric/index.html [sxmeriz |q]
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From Toyama Station |

[ By City Tram] Take the tram

“To Daigaku-mae (University)”

to the last station “Daigaku-mae (University)” :
about 15 minutes

[ By Bus] Take the bus

“To University of Toyama” (from Terminal 3)
to the “University of Toyama” bus station :
about 20 minutes

center,
S Un,




