
11
Innovative Design / Manufacturing Technologies

About this Project

Test Uses / Application Examples

Applying Innovative Metal Surface Treatment 
Technologies for Common Materials Available in 
the Market (Improvement on Wear Resistance, 
Corrosion Resistance and Sliding Performance)!

New Industry-academia integration 
manufacturing style based on the fields On-site, on-time research with 

university staff at the SMEs site

Improving wear resistance

Improving corrosion 
resistance

Improving sliding 
performance

Sulfornitriding

“Super Metal” 
conversion technologies

SUS445

SUS445N

Heat treatment in 
Nitrogen atmosphere

Commercialization

�eld 
facilities

University 
satellites

Industry-academia integration Government 
collaboration

Understanding, 
uncovering, and 
sharing essential 

issues
&

On-site, on-time 
PDCA

Evaluation of products & 
process by the third party

National research institutions
Public development institutions
National research institutions
Public development institutions

• Evaluation data
• Environmental compatibility 
• Regulatory compliance, etc

Collaboration of the Industry-academia integration and the government organization 
accelerates development, approvals, and the progress of commercialization

Oil free scroll compressor

Package
(control system, tank)

Air compressor Scroll
Applications for energy devices 

(separators of fuel cells)

Scroll with nano-diamond particles composite plating

Swiveling scroll Fixed scroll

Improving sliding performance Improving corrosion resistance

Surface corrosion is not observed after 
continuous power generation



Research Achievements

Research Theme： Development of “Super Metals” conversion technologies by processing of 
common metallic raw materials

Members： Nagaoka University of Technology, Nagaoka Densi, Johetsu Industry Co., Ltd., 
NAKATSUYAMA NETSUSHORI Co., Ltd., NIHON MEKKI INDUSTRY Co., Ltd., 
Konishi Mekki, EYETEC Co., Ltd.

Contact： Electrochemical Energy Conversion Laboratory, 
Nagaoka University of Technology　eecl@mst.nagaokaut.ac.jp

Future Outlook

Purchase of common 
low-cost materials

Hitachi Industrial Systems Nakajo Branch (Tainai City)

Nagaoka University of Technology

Industrial Research Institute of Niigata Prefecture, 
Research & Development Center 

Industrial Research Institute of Niigata Prefecture 
(Ken-o Center for Technology Support)

Industrial Research Institute of Niigata Prefecture 
(Technology Support Center of Chuetsu)

Introduction to Our Approach (2017)

Towards regional industry-academia-government 
collaboration (2019-)

(Starting with regional results)

(Developing a collaborative organization 
where any member can create value)

Tsubamesanjo / Nagaoka Regional Metals Processing Association

World market domination 
with value-added 
high performance material

item Goals Results Implementation approach
wear 

resistance Increase in die lifetime Extend life by150% Sulfornitriding

corrosion 
resistance Higher than SUS316 20-100x Heat treatment in Nitrogen 

atmosphere

sliding
performance 

High hardness and High 
sliding performance

Dry friction
coefficient 0.06

Nano-diamond particle 
dispersion plating

Near-net shape processing Uniform plating 
thickness

Plating thickness 
distribution simulation

item Existing 
technology

Advantages of developed 
method Application

wear 
resistance

Carburizing, 
Nitriding Extension of lifetime Molding dies

corrosion 
resistance

Au plating on 
SUS316

Gold/nickel usage reduction
Stack cost reduction of fuel cell

Electrochemical energy 
conversion devices

sliding
performance 

Hard chromium 
plating

Cr-free plating
Wear resistance: over twice

that of chrome plating
Components of 

automobiles and 
industrial machinesPolishing post 

treatment 
Polishing process reduction
Improved production yield


