




Dreams for the Future 

■ Green Innovation

Development of robotics and new medical instruments, 
for integration with loT and deep learning through cooperation 
between medics and engineers 

With regard to medical innovation, a clear understanding of medical needs, 

combined with a means to rapidly prototype proposed solutions, ready for 

evaluation has been found to be key. Fig.1 shows a CAD (Computer Aided 

Design) design of a new kind of forceps. Fig. 2 shows a functional prototype of 

the forceps made with a high quality 3D printer, making immediate evaluation 

of the mechanism possible. The proposed laparoscopic forceps are designed 

to delicately hold organs and provide for less invasive surgery as well as 

provide a mechanism that can be robotically assisted. This project was initiated 

by a combined team of medical and engineering staff and students. This and 

many other projects are underway to provide for a new generation of assistive 

mechanisms and systems that can integrate robotics, loT and deep learning in 

such a way to support a new generation of medics, nursing and welfare staff 

through collaboration between medicine and engineering faculties.

Fig. 1 CAD design of a new kind of forceps 

Fig. 2 Functional prototype of the forceps made with a high 
quality 3D printer 

■ The Novel·Creative Research

Materials science research on innovative low carbon technologies 

Nowadays, we are facing severe environmental issues such as global warming and climate change. Green house gas emissions, 

convincingly a major cause of the global warming are mainly derived from the transportation sector and electricity power generation 

based on the consumption of fossil fuels. This project focuses on the two research themes: (1) Development of innovative materials 

for next-generation energy storages devices, (2) Development of novel synthetic technologies of energy resources. For example, we 

have been developing new materials for high 

performance Li-ion batteries with high power, high 

energy and safety, to apply to electric vehicles and 

electric power grid connection systems. Furthermore, 

we are strengthening the developments of novel 

technologies for CO2-reduction and conversion into 

valuable carbon resources. We are aiming at essential 

innovation by seeking new breakthrough technologies 

and chemical transformat ions,  in addi t ion to 

addmissing the perspectives of environmental issues. 
its crystal structure transformation 

Research project on innovative next generation magnets 
- "Control of Nanostructure" and "Alloy Composition Exploration"―

A conventional Nd-Fe-B permanent magnet is an attractive material and has been widely used, however we are still searching for 

new materials as a next generation permanent magnet from a future application point of view. 

In our project, we focus on the preparation of various permanent magnet materials by talking account of analysis results with the 

micro magnetic theory. For example, the computer simulation indicated that (BH)max exceeded 300 kJ/m3 under the high 

temperature at 473 Kin Sm-Co/a-Fe nanocomposite magnets with multi-layered structure (see Fig. 5). The value was much higher 
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than that of an Nd-Fe-B magnet. We, therefore, try to 

fabricate Sm-Co/a-Fe multilayered films by using a 

PLD (Pulsed Laser Deposition) method as shown in 

Fig.6. It was clarified that the control of microstructure
of Sm-Co permanent magnets including a-Fe phase is 

an effective method of developing a high temperature 

magnet. Our group also attempt to control the 

microstructure for Sm-Co/a-Fe nanocomposite 

magnets synthesized by using a wet process. 

We will demonstrate several prominent candidates as 

a next generation magnet through the simulational and 

experimental approaches. 
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Fig.5 Computer simulations of (BH)max 
at 300 and 473 K, respectively, in 
Sm-Co/a-Fe nanocomposite magnets 
with multi-layered structure.

Fig.6  PLO method of preparation of
Sm-Co/a-Fe nanocomposite magnets 
with multi-layered structure. 
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Fig.3 SEM image of an electrode nanomaterial and Fig.4 Organic synthetic reactor for CO2 





Programs and Majors 

Educational Philosophy and Aim 

Philosophy of the School of Engineering 
Based in Nagasaki, a city echoing the heartbeat of Asia, the school seeks to contribute to the sustainable development of society by 
acquiring intelligence, spirit, and a strong understanding of science and technology to shape the future. 

Educational Aim of the School of Engineering 
Extensive educational programs are provided to deliver a strong fundamental education and robust knowledge of the individual special­
ties, while also focusing on students acquiring technical ethics, communication skills and task researching capabilities. 

Educational Philosophy and Aim of the Graduate School of Engineering 
(Educational Philosophy) 
As an educational and research base for advanced engineering which coexists with nature and commits to the sustainable develop­
ment of human society, the Graduate School of Engineering will foster highly professional engineers and researchers who possess 
professional and interdisciplinary knowledge along with as high expertise across a wide range of engineering topics, and who will be 
able to play an active role in the international field. We will also contribute to promoting innovative science and technology of next 
generation through conducting pioneering and innovative research. 

(Aim) 
To develop in students professional and interdisciplinary knowledge along with high expertise across a wide range of engineering 
topics, and to cultivate their skills to explore and solve problems as well as their capabilities to conduct internationally pioneering 
research and development. 

Course Program 

(As of 1 May, 2022) 

Number of 
Students 

Doctoral Course 
(5 Year Program) 

Department of 
Advanced Engineering 

Doctoral Course Department of Science 
(3 Year Program) and Technology 

Mechanical Engineering Program 

日ectrical and日ectronic Engineering Program 3

Computer and Information Science Program 

Structural Engineering Program 95 

Civil and Environmental Engineering Program 83 

Chemistry and Materials Engineering Program 

Mechanical Engineering Program 96 

Electrical and Electronic Engineering Program 9 

Computer and Information Science Program 

Structural Engineering Program 0 

Civil and Environmental Engineering Program 

Chemistry and Materials Engineering Program 

Water and Environmental Science Program 
(Formerly:Water and Environmental Engineering Program) 

F「ontiers of Marine Science Program 

Systems Engineering Program 

Electrical Engineering and Computer Science Program

Chemistry and Materials Science Program 

23 

95 

 

Water and Environmental Science Program 7 

Department ofAdvanced Next Generation Energy System Program  5
Technology and Science 
for Sustainable Development Advanced Functional Materials Program   9
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From April 2022, the "Frontiers of Marine Science Program" was established, and the " Water and Environmental Engineering Program" became the"Water and Environmental Science Program"



Mechanical 
Engineering Program 

Overview 

This program aims to cultivate students'understanding, knowledge and interest in advanced mechanical engineering and professional 
skills to contribute to the development of an international society. The program offers independent research topics focusing on the 
following two research perspectives: "Assistive mechanisms for people" and "Environmentally friendly systems". 

Research Contents 

Assistive mechanisms 
for people 

Environmentally 
friendly systems 

Research as for refocusing mechanical engineering toward technologies which can enrich 
people's lives. For instance, 
-Biomechanics for collaborative robots, maintenance robots for infrastructure
-Functional materials, failure analysis and strength evaluation for safe designing
-Advanced manufacturing: high-speed laser inspection system, ultra-precision machining

Research as related to the development of machines to support the environmental conservation, 
the progression of contemporary society, and for contributing to green construction. 
-Al assisted designing for tidal turbine systems utilizing renewable energy
-Molecular simulation for new environmentally friendly substances
-Combustion system optimization for clean diesel engines
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Uniaxial compression of Mortar 
Sample and observed failure 

Crack path simulation by 
Body Force Method 

Microscopic observation of fracture surface 

 3D measurement of car body
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Cell nuclear recognition in oral cytology using artificial intelligence
























