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Strategic International Collaborative Research Program (SICORP)
Japan—V4 Joint Research Program
Executive Summary of Final Report

1. Project title : [Development of Advanced Magnesium Alloys for Multifunctional
Applications in Extreme Environments |
2. Research period : November 2021 ~ October 2024

3. Main participants :
Japan-side
Name Title Affiliation Role in the
research project
Pl Yoshihito Director, Magnesium Research Materials
Kawamura Professor Center, Kumamoto manufacturing,
University Fundamental
microstructural
characterization
Co-PI Alexey Vinogradov | Distinguished | Magnesium Research | Data analysis,
Professor Center, Kumamoto Application target
University analysis,
Integration of
microstructural
analysis and
fracture
mechanics
Co-PI Michiaki Yamasaki | Professor Magnesium Research | High resolution
Center, Kumamoto microstructural
University analysis
Collaborator Tsuyoshi Mayama | Professor Magnesium Research | Plasticity of
Center, Kumamoto materials utilizing
University physical models
Collaborator Takao Tsumuraya | Associate Magnesium Research | Computational
Professor Center, Kumamoto material design
University
Collaborator Shinichi Inoue Assistant Magnesium Research | Materials
Professor Center, Kumamoto manufacturing,
University Fundamental
microstructural
property
Total number of participants throughout the research period: 9
Czech-side
Name Title Affiliation Role in the
research project
Pl Kristian Mathis Professor Charles University, Project leading,
Faculty of Mathematics | in-situ testing,
and Physics data analysis
Co-PI Daria Drozdenko Assistant Charles University, In-situ testing,
Professor Faculty of Mathematics | electron
and Physics microscopy, data
analysis
Total number of participants throughout the research period: 4
Poland-side
Name Title Affiliation Role in the
research project
Pl Wojciech Professor Warsaw University of Project

Swieszkowski

Technology

administration,
supervision, final
editing of results
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Co-PI Anna Dobkowska Dr Warsaw University of Corrosion testing,
Technology SEM analyses
after in vitro and
in vivo corrosion
tests

Total number of participants throughout the research period: 5

Hungary-side

Name Title Affiliation Role in the
research project
Pl Jen6 Gubicza Professor Eotvos Lorand Determination of
University, Department the deformation
of Materials Physics mechanisms from
in situ X-ray
diffraction

Total number of participants throughout the research period: 3

Slovakia-side

Name Title Affiliation Role in the
research project
Pl Frantisek Lofaj Associate Institute of Materials Project leading
Professor Research of SAS and management,
nanoindentation
measurements,
data analysis,
summarization of
the results

Total number of participants throughout the research period: 8

4. Summary of the international joint research

To implement magnesium alloys in society, it is crucial to develop magnesium alloys that
can be used in high-temperature and corrosive environments as well as in general natural
environments. We attempted to develop magnesium alloys that can be used in extreme
environments, establish coating technology for magnesium alloys, elucidate the mechanisms
of the development of properties such as heat resistance, and evaluate the biocompatibility
of magnesium alloys for medical use.

5. Outcomes of the international joint research

5-1 Scientific outputs and implemented activities of the joint research

1) The properties of KUMADAI heat-resistant magnesium alloys were improved, and it was
demonstrated that they can be used in high-temperature environments (up to 300°C).

2) The properties of KUMADAI high thermal conductivity magnesium alloys were improved,
demonstrating that they can be used in environments where heat dissipation is required.

3) New magnesium alloys for implants were developed, and it was clarified that they can be
used in the internal environment.

5-2 Synergistic effects of the joint research

In this project, we believe that integrating the knowledge of each research group achieved
very high synergistic effects. By doing so, we improved many of the properties necessary to
withstand use in extreme environments and developed new, high-performance magnesium
alloys.

5-3 Scientific, industrial or societal impacts/effects of the outputs

The KUMADAI magnesium alloys have improved properties and are newly developed in
this project. These alloys are expected to be applied in aerospace, medical equipment, and
other fields. In addition, this project will also educate human resources who are familiar with
magnesium alloys, and the impacts of the coming new age of magnesium on society are
expected to be very large.
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Lett. , (2023), Vol. 330, Art. N0.133315, 10.1016/j.matlet.2022.133315
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assessment of tantalum nitride coatings deposited by reactive HiTUS, Surf. Coat. Technol.,
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