
Solid Mechanics Lab. 

Elucidation and establish a 
prediction method of damage 
accumulation mode fatigue 
crack propagation.
Elucidation of failure mode 
transition mechanism in metal 
fatigue and its application to 
active control machine design.
Elucidation of the fatigue crack 
propagation mechanism in high-
strength steels with a complex 
martensite microstructure.
Development of fatigue crack 
closure evaluation method for 
rational fatigue design of new 
materials.
Elucidation of the size effects on 
fracture mechanisms and 
strength of metallic thin films
Elucidation of the microscopic 
deformation and fracture 
processes of metallic thin films 
based on nano-observation and 
microstructural analysis

Damage accumulation mode 
fatigue crack propagation 
mechanism elucidation

Analysis of fatigue crack propagation 
in high-strength steels

Research topics

Exploring the fracture mechanism of 
3D printer materials

‒ To seek machine safety and relief 
by making full use of multi-scale mechanics
Prof. Shigeru Hamada, Assoc. Prof. Toshiyuki Kondo, Assist. Prof. Shohei Ueki

10μm

(c)(b)

(a)

2μm

(c)

Elucidation of the size effects on fracture 
strength of metallic thin films

Elucidation of the fracture process of 
metallic thin films
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Policy We aim to develop “small manufacturing” technologies in the tiny scale.
Approach Experimental researches based on mechanics (also involves theory and numerical calculations)

Philosophy Understanding phenomena based on elementary processes and their technological development

Why do atoms transport?
Elucidation of the mechanism of 

atom/dislocation motion

Nanomanufacturing development & 
creation of next-generation devices

Design of novel nanomaterials 
by controlling diffusion

Atoms & dislocations manipulation 
by electron flow

Metamaterial

Atomic transportation based on 
chemical potential gradient

Mass production Precise production

Neurocomputing 
device

Nanomaterial fabrication based 
on atomic diffusion

Toward materials 
found in everyday life

do atoms trans

Space elevator tether
Biomarker

Website URL
Mechanics for Material Design Lab. Associate Prof. Yasuhiro KIMURA

Bi k

N i

l hExamples of dislocation motion and microstructure 
change by in-situ TEM observation



Flow control systems laboratory
Prof. Satoshi Watanabe
Associate Prof. Shin-ichi Tsuda
Assistant Prof. Taiki Takamine

Pumps and flow instability
 R&D of contra-rotating axial flow pump
 Cavitation instabilities of inducer 
 Unsteady flow/fluid forces in multi-stage pump

Cavitation
 Unsteady cavitation around hydrofoil/cascade
 Thermal effect of cavitation
 Cavitation in automotive torque converter

Liquid-vapor interface and bubbles
 Characteristics of evaporation/condensation process
Bubble formation process in liquid rocket fuel

Internal flow in fluid machinery and related fluid flow phenomena

Utilization of natural flow resources
 Savonius-type hydro-turbine for low head flow 



流体設計
研究室

Koji Shimoyama
   (Prof.)
Hideo Mori
   (Assoc. Prof.)

✓Clarify flow phenomena ✓Design fluid machinery

For creating innovative fluid machinery

Experiments (optical measurements)

Numerical simulations (supercomputers)

Artificial intelligence (data science)

Optimization (mathematical science)



<High speed Image>

Thermal Energy Conversion Lab. Prof.             Shoji MORI
Assoc. Prof. Yoshinori HAMAMOTO
Assist Prof.  Yutaro UMEHARA

Thermal hydraulics New energy system
Hydrogen bubble

Hydrogen storage alloy packed bedHydrogen storage alloy packed bed

Absorb desorbed

Storage alloy

Boiling heat transfer

• Expansion of hydrogen 
storage capacity per 
unit volume

• Increased reaction rate

<Boiling> Micro porous
Boiling heat transfer Hydrogen

Advance energy conversion efficiency
for carbon neutral

 Flocked heat transfer surface

MISSION

500 μm

• Fiber flocked surface
• Formation of liquid film
• Promoting heat recovery



Thermofluid Physics Lab
Development of thermal management beyond conventional limits through nanotechnology

Non-contact measurements for 
Thermophysical properties

White hydrogen researchWaveselective radiative 
properties control

Printed thermoelectric device
development

Prof. K. Miyazaki, Assist. Prof. K. K. Hashikuni

0.9 0.1 2 4 2 3 2 5 4 2 3 4 2
41 1 3 1 1(Mg Fe ) SiO + H O Mg Si O (OH) + Mg(OH) + Fe O + H
30 2 10 15 15

MgO

FeO

SiO2

Artificial olivine

Low costs generator for Batteryless IoT

Advanced radiative heat transfer control
for efficient use of solar thermal energy

Thermal properties of small samples

Olivine Serpentine Brucite Magnetite



Thermal Physics & Engineering

Effect of high-pressure torsion on material’s thermal transport properties
Measurement of thermophysical properties of nano materials using laser 
beam techniques.
Liquid-vapor phase change heat transfer (Spray cooling)
Behavior and heat transfer of micro droplets impinging on high 
temperature solid surfaces

Research Topics

Laser system for 
thermophysical property

measurement

How thermal property 
changes according to 

its structure?

ProfessorProfessor
Masamichi

r
hh  ii KOHNO

Annealing

Micro droplets impinging 
on high temp. surfaces

400°C



Reshape the World with Thermofluids & Interfaces - for Future Oriented  Medical Test, Advanced Cooling, and Energy Conversion -

,

Fundamental Research

Innovative 
Experimental 
Techniques

Innovative 
Mathematical 

Models

New Physical 
Mechanisms

Multi-
components

Phase 
Change

Technical Contributions to Broad Research 
in Interface Science

Application Technologies

Acoustic 
Field

e.g., with external physical fields

Electric 
Field

New
MechE

Join TFI lab For Teamwork & Fun & Innovation



- Study of the science and technology of combustion 

Reactive Gas Dynamics Lab. Assoc. Prof. E.C. Okafor
Assist. Prof. D. Matsuda

Our Goals
Improvement of thermal efficiency (Energy saving)
Environmental preservation (De-carbonization, Emissions control)
Fuel diversification (Cost reduction, Energy security)

Our Targets
Propulsive devices (Automobile engines, Supersonic aircraft engines, etc.)
Stationary devices (Industrial gas turbines, etc.)
Gas combustion, Liquid fuel (spray) combustion, Supersonic combustion, etc.

Our Themes
Experimental and numerical studies of the physics and chemistry of combustion - including 
combustion of hydrogen, ammonia and E-Fuels from renewable energies, Engine combustion, 
PM(soot) formation, Supersonic combustion, Chemical kinetics, Spray characterization etc.

Numerical studies using massive parallel computer

CFD on turbulent flame

CFD of industrial 
burners for ammoniaCFD on engines

High pressure 
test chamber 
for burners

Chemical kinetics

Experimental studies using advanced laser diagnostics

Laser visualization
of a flame

Exp on hydrogen 
combustion

Spray 
characterization

SSSpray



Engine Systems Lab.

Enhancement of ignition and burning rate of lean mixtures by Pulsed Flame Jet
Ignition timing control of Homogeneous Charge Compression Ignition Combustion
by Pulsed Flame Jet
Study on vaporization, spontaneous ignition and combustion of fuel sprays
Improvement of spark ignition of lean mixtures in a fast gas flow
Numerical simulation of spray combustion
Soot formation

Ignition timing control of HCCI 
combustion by Pulsed Flame Jet

New concept of internal 
combustion engines

Gasoline engines

Research topics

Diesel engines
Gas turbine engines

Detailed mechanism of 
combustion phenomena

Professor :  Osamu MORIUE
Associate Professor :  Shion ANDO

Spray combustion

 Cylinder 
 Piston 
 Rod 
 Connecter 
 Observation window 
 Cap 
 Thermocouple 
 Valve 
 Valve holder 
 Reservoir tank 
 Air cylinder 
 PFJ igniter 

 

Improvement of
spark ignition

Numerical simulation

Rapid compression machinePremixed combustion





Dynamics of Machinery Lab.
New diagnostic technique 
using ultrasound wave

Study for efficient vibration analysis of
automobile body structure

Vibration analysis of automobile 
structure

Evaluation of slackness using ultrasound 
pulse wave (Model and simulation)

Transmission pass

Novel mechanism for
automatic tuning to resonance

Mechanical automatic tuning resonator for vibration-powered generator

Rotating axis, connecting to bearing

Oscillator

Base of oscillator

ExciterAccelerometer
Test rig of beam-slider structure

and self-tuning mechanism

Cantilever beam
Weight

String

Exciter

Slider

Freq.

Am
p.

Self-tuning by passive
slider movement

Self-tuning behavior

Prof. Takumi InoueProf. Takumi Inoue
Assoc. Prof. Hiroki MoriAssoc. Prof. Hiroki MoriAAssoc Prof Hiroki MA
Assist. Prof.  Kai Kurihara



Power Assist
Perception Assist

Sports RobotsCare Robots

Investigation and exploitation 
of human characteristics

Kinesthetic illusion and 
motion change by 
vibration stimulation 
on the tendon 

Practice support
Acquirement of motor skillsRehabilitation

Motion intention estimation

System Engineering Laboratory
Prof. Kazuo KIGUCHI, Assoc. Prof. Satoshi NISHIKAWA, Assist. Prof. Yasutaka TSUJI

Measurement and analysis of biosignals/motion





Human-Centered Robotics Laboratory
From human to roboticsFrom human to roboticsFFFrom human to roboticsFF
To realize the advanced motor intelligence of human’s movements in roboticsiTo realize the advanced motor intellTTTo realize the advanced motor intellTo realize the advanced motor intellTTTTT

From robotics to humanFrom roobotics to humanFFFrom roobotics to humanFF
To realize flexible and dexterous robots that can support human’s daily life

Numerical simulation for the musculoskeletal system

Highgg -hhhhhhhhhhhhh backdrivableHigH gghhhhhhhhh bHigH gghhhhhhhhhhhhhhhhh-------b
parallel

babb
ll
bb
lelele -

drivabledackaaaa
ee

drivableddkackaaa
lellellllllllllllllllllellllllee ---------link manipulator with CVT

Multillt -ttiiiiiiiiiiiiiiiiiii----------fingered robotic hand
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Development of the state-of-the-art manufacturing processes and 
measuring techniques for the green devices and machine elements





Machine Elements and Design Engineering Laboratory
Professor Yoshinori SAWAE,

Associate Professor Seido YARIMITSU, Assistant Professor Hironori SHINMORI

 Basic studies for establishing design guideline of machine elements used in various 

applications, from medical devices to machine components in hydrogen energy systems

 Tribology in biomedical engineering field is one of the main research target.

Superlubricity mechanisms in 

articular cartilage

Wear of polymer seals in high pressure hydrogen

Wear of prosthetic joint 

materials
Friction mechanisms of

highly hydrated hydrogels

Super-low friction with self-assembled 

carbon transfer film

Applications of bio-inspired 

hydrogels as tribomaterials



Tribology Laboratory
Prof. K. YagiProf. K. Yagi
Assoc. Prof. S. KawadaAssoc. Prof. S. Kawada
Assist. Prof. H. Tanaka

Tribology for energy saving and safety
Better understanding of complicated phenomena in friction areas
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Biothermal Engineering Laboratory

Simulation of electric field distribution around 
electrodes

Tumor treatment by using 
high-voltage electric 
pulses

Prof. Kosaku KurataProf. Kosaku K
Assoc. Prof. 

Kurataku K
ff Jeonghyunn KimAssoc. Proff. eonghyunJe n K

Asst. Prof. Kosei Kawai

Interdisciplinary topics between bioengineering and thermal engineering
Inhibition of tumor cell 
division by using weak 
electric fields

Difference of dielectrophoretic force 
distribution depending on cell shape

Understanding the process 
of cell membrane 
perforation and repair

Cell

Glass pipette

Membrane function measured by patch 
clamp method

Simulation of heat 
conduction during clinical 
treatment

Temperature rise induce by bone cement 
in spine 

Development of open-
source teaching materials 
for biological education

Easy-to-build open-source colorimeter

3D culture model for bone

Bone spheroid derived from stem cells



Biofunctional Enginnering Lab.
An overriding objective of our group is to elucidate how cells and tissue adapt to mechanical environments, and use 
this knowledge to gain a deeper understanding of mechanics of homeostasis and various diseases. Both experimental 
and computational approaches are employed to identify new hypothesis.

Porf. Susumu Kudo, Assoc. Porf. Naoki Takeishi, Assist. Prof. Saori Sasaki

Stress for aggregated molecules Cellular flow in microvessels Respiratory performance in a patient

Time

Numerical simulation Cell experiment

Elucidation of cancer migration
▶Control of cancer metastasis

Time

Biomimetic materials
(rigidity & cell migration)

Intercellular flow of
cancer inhibitor/promoter

Mechanical stimuli

Elucidation of behavior of cancer inhibiter/promotor
▶Cancer detection/treatment

GPGPU,
Deep learning, 
AI, etc.

MEMS techniques,
Gene transfer,
Live imaging, AI, etc.



Prof. Jumpei Arata
Assistant Prof. D.S.V. Bandara

http://amd.mech.kyushu-u.ac.jp/



Biomedical Microfluidics Lab.
Profs.s. Yokoo Yamanishihi,, Shinya Sakuma, a, Naotomoo Tottori

Kyushu University, Biomedical Microfluidics Lab.

Fundamental micro/nano fluidicsMicrofabrication/MEMSMicro/Nanono-oooooooooooooooooooooooooooooooooooooooooooo------------mechatoronics MEMMS FSMi f b i i /MM

Kyushu University Biomedical Microfluidics Lab

Micro/Nannoo echatoronicsmm

K h U i it Bi di l Mi fl idi L b

c o/ a oo ec ato o cs

,
Spatiotemporal microfluidics

Profss. YokoY o YamY
Biomedical Applications atiotemporal mimicrofluidicimiSS

F d l i /F

Fundamentals to Applications



Studies on 

Low-temperature Fuel Cells (PEFCs)
(Electric power units for mobility and portable applications)

・Novel electrocatalyst development and evaluation

・Next-generation proto-type cell development

Fundamental Studies on Hydrogen 

Energy Related Technologies
・Hydrogen production from renewable energy

・Study on hydrogen sensors

Studies on High-temperature Fuel Cells

and Electrolysis Cells (SOCs)
（High electric efficiency & no precious metal）

・Cell materials and durability for reversible cells

・Visualization and system simulation

Carbon-free

PEFC catalyst

(Sasaki et al.)

Microscope

Hydrogen Utilization Processes Laboratory
Prof. K. Sasaki, Assoc. Prof. Y. Tachikawa, Asst. Prof. Yasutake, et al.

Fuel cell electrode

(Taniguchi et al.)
Laboratory

Laboratory Building 

（NEXT-FC）

2

[A/cm2]

(a) (b)
Fuel flow Fuel flow

[A/cm2]

Inlet Outlet Inlet Outlet

Research topic

Visualization of 

fuel cells

(Tachikawa et al.)

You can learn research and development skills for fuel cells and related technologies!

“Fabrication of materials and cells⇒ Measurement of cell performance and durability

⇒ Microscopic characterization and various electrochemical / materials analysis“
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