HEUK F

(; ’ THE UNIVERSITY OF TOKYO

AR ERIITHZEFR

JO0590>3y7o/00 —-MES

Production Technology
Research Group




Production Technology Research Group
RRKFEEERAMTHRIRT
704%9>3>70/0°—HRA

705923 >79 /00 -RRRB.EEMISFOXRFERRIIN—T
LT ZOFBHAZERLEHAAZRICSVWVTERNTERADHREEZ
FEOTWVWEY, KAARREBCOEEZED L. WERER (CHRETNB S
DS EEMI 70t R (CEDH S HMEREC. RN R TIY
HATVET., o BHOMARRZHFCAIITTRET ZHHRURE
LTOREIERZLTVET,

Production Technology Research Group was originally established in 1971
as a research group in the University of Tokyo. We are working on a variety
of themes of “production technology” from a synthetic point of view. And
also, we deliver the state of the art of “production technology”to the world.
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Structurat-health-monitoring
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Lightweight composite structures
have been applied to airplanes and
automobiles. For the health diagnos-
tics of the structures, we are devel-
oping structural health monitoring
systems with optical fiber ultrasonic
sensors and non-destructive inspec-
tion techniques using laser ultrason-
ics. In addition, we are attempting to
construct an inspection system ap-
plicable to extreme environments.

REKZEERMARRT
T, - HERREBPY
iz

[ e S

Yoji OKABE

Professor,
Department of Mechanical and
Biofunctional Systems

¥ okabey@iis.u-tokyo.ac.jp
http://www.okabeylab.iis.u-tokyo.ac.jp
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High-sensitive fiber-optic ultrasonic sensor system
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Remote diagnosis with optical fiber sensor under ultimate environments
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Damage detection in composites based on ultrasonic guided waves
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Non-destructive inspection of composites using laser-ultrasonics
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Lightweight composite structures
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Structural health monitoring using guided waves
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Modeling of impact damage in  Detection of debonding damage in a

CFRP for FEM simulation of CFRP skin/stringer bonded structure

wave propagation

CFRP&ZF> /2 b > HigE MR
CFRP skin/stringer
structural elements
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Development of fiber-optic ultrasonic sensor system for remote AE measurement
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Remote sensing method to measure AE waves
at high temperature
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Classification of damage types that generated AE signals
based on machine learning
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Non-destructive inspection based on laser ultrasonics for composites
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Numerical simulation of
laser ultrasonics

L - —BE R RREEE
(LUVI-CP, 2K [EF4 /0¥ — (1))
Laser ultrasonic visualizing inspector
(LUVI-CP, Tsukuba Technology Co., Ltd.)
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Kajihara Laboratory Metal-polymer hybrid direct joining
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Estimation of internal residual stress in polymer using THz waves
We work on metal-polymer direct
joining, in which metal with small
surface texture is directly joined with ";_lgum
polymerviainsertinjection molding.
Main focuses are the optimization
of joining parameters and interpre-
tation of joining mechanism. We

also try to develop a new measure- | Meldingand cooling ‘
ment method for internal residual

~50 nm

. "i , q
e Jemperature and
pressure sensars

Polymer(PBT, PPS, etc.)

stress in polymer by using terahertz
polarization.

Strong joining due to anchor
effect and intermolecular force
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Concept of metal-polymer direct joining Mold equipped with temperature and pressure sensors

nanostructures

300 nm Zn coating
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SEM image on hot water treated surface on TEM image of cross section of Zn-PBT joint.
galvanized steel
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Scanning probe microscopy and Nanomechanics
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The laboratory focuses on Scanning
probe microscopy and related tech-
niques. Applications include Colour
AFM, mechanical measurement of
gametes, and Nanomachines.
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Hideki KAWAKATSU

Professor,
Centre for Interdisciplinary Research on
Micro-Nano Methods

¥ kawakatu@iis.u-tokyo.ac.jp
http://www.inventio.iis.u-tokyo.ac.jp
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Applied Scientific Instruments
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Colour Atomic force microscopy
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Mechanical measurement of reproductive cells
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Application of balistic emission to nanomeasurement

B BCHBISFIR(CES AFM BREHEEM

AFM tips with molecular functionalisation

Scanner stage (Z)

Sample Scanner
Scanner stage (Y)

Scanner stage (X)
Cantilever stage (Y)

Wedge.
Petri dish

Obijective Cantilever stage (X)

Laser

RPAFM EBRENABEL LKA F

Liquid AFM and an image of structured water molecules

UHVTEMAFM & UHVMAFM 7 kL 70—7
An UHV TEMAFM and an UHVAFM-atomprobe
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Advanced NEMS —NEMS meets Bio-sensing, Smart sensors-around-you
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Our research goals are to build smart
nanosystems and integrate nanos-
cale components in micro sensors,
in particular for environment/bio-
sensing, through both bottom-up
and top-down approaches. Based on
these studies on nano/micro com-
ponents, we investigate to develop
various micro sensors for biological
applications. Onthe other hands, we
investigate a novel fabrication meth-
od to achieve the user-friendliest,
low-cost, and safest way for dissol-
uble micro needles patch with vac-
cine delivery.

R EERMREAR
YA o0/ FERREY Y —
R

& &2

Beomjoon KIM

Professor,
Centre for Interdisciplinary Research on
Micro-Nano Methods

¥ bjoonkim@iis.u-tokyo.ac.jp
http://www.kimlab.iis.u-tokyo.ac.jp

N EMS/*/E%EF&-% Micro Components and Systems
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SAMs meet NEMS — Development of Liquid Nano Contact Printing
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Dissoluble microneedle patch for drug delivery system

B PZT BEOAYFLN—ZBWRE T T2 —/N\—R5—FHF
Vibration energy harvester using stochastic resonance
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Single cell trap device for detection of Malaria
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Nanoscale fluorescent thermometry and nanowire fabrication
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Fabrication of in-vitro branched-shape microvasculature model
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No Pain & Fe No biohazardous
Patient-friendly waste

Non invasive,

fast healing

——
No infections (more safety)
Less tissue damage
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Penciling a Triboelectric Power
source on a Paper
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Takeuchi Laboratory
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Biohybrid systems
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Our group focuses on the design
and fabrication of bio-hybrid sys-
tems that combine bio functional
materials with micro/nano devices.
We are trying to realize such hybrid
systems through the micro/nano
fabrication technologies (MEMS).
We welcome people from multi-
disciplinary backgrounds, including
mechanics, informatics, biophysics,
cell biology, material sciences.
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Shoji TAKEUCHI

Professor,
Center for International Research on
Integrative Biomedical Systems

¥ takeuchi@iis.u-tokyo.ac.jp
http://hybrid.iis.u-tokyo.ac.jp
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Brain Machine Interface
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Nano Bio Technology
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Micromachine
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Tsuchiya Laboratory
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Machining/Assembly technologies for high-efficiency manufacturing
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Our laboratory is engaged in re-
search to develop more productive
machining and manufacturing tech-
nologies by analyzing and clarifying
unexplained phenomena related to
mainly machining. In particular, we
focus on microscopic phenomena
occurring at the interface between
the tool and the workpiece, and ap-
proach them using core technologies
such as observation using various
microscopes, force measurement us-
ing various sensors, and microscopic
manipulation using manipulators.
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Kensuke TSUCHIYA

Associate Professor,
Department of Mechanical and
Biofunctional Systems

¥ tsu@iis.u-tokyo.ac.jp
http://cossack.iis.u-tokyo.ac.jp/top-j.html
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Applied Micro Manufacturing
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Analysis of mechanical phenomena between tool and workpiece in machining
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Cutting test with single abrasive grain under microscope observation
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Development of a contact-type tool length measuring instrument with sub-um accuracy
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Control of residual stress on machined surfaces
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Research on micro-shape of cutting edge and cutting performance
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Mechanism elucidation of lapping tool surface instability
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Benchmarking of Cutting Tools for CFRP
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Flow of optimal grinding wheel development
by single grain cutting test
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(Upper left) Residual stress distribution of the workpiece,
(Upper right) Crystal structure inside, (Lower right) Stress
distribution analysis result during cutting
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Evaluation test of cutting tools for CFRP
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Repeated test of tool
contact detection
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Relationship between the edge shape of a cutting
blade and its cutting performance.
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Superposed image quality (1Q) in greyscale and grain ori-

entation spread (GOS) maps of the polished Sn-1.0wt%Bi

alloy one hour after polishing under different pressures.
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High-value ted by novel production technology
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Aiming at production of high-value
and high-functional system, devices
and parts, we are working on new
manufacturing technologies such
as additive manufacturing (which
is known as 3D printing). To realize
high-value manufacturing, we are
making researches on both of pro-
cess and application of the manufac-
turing technologies.
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Toshiki NIINO

Professor,
Department of Mechanical and
Biofunctional Systems

¥ niino@iis.u-tokyo.ac.jp
http://niinolab.iis.u-tokyo.ac.jp
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Research on low-temperature laser sintering
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Research and development of laser sintering process for high-performance polymers
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Research on mechatronic MIDs

B TILFITITIVAMICETBHRA

Research and development of multi-material additive manufacturing technology

W BT 3 RTEADOMINEE(CRTBHA

Additive manufacturing of three-dimensional tissue engineering scaffolds

Additive Manufacturing Science
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Dental restorations

high-temp. process Low-temp process.

ATk
Implants
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Laser sintering of
high performance polymer (PEEK)
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Eifel tower
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Microstructure obtained by
low-temperature laser sintering
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PGB on MID'
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Laser-sintering freeform fabricated three dimensional
tissue engineering scaffold equipped with networked

flow channels imitating blood capillary vessels
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High Temp. Transparent
Plastic Casing
MID (2 & % ZHREREEMR
MID for multifunctional packaging base

MID&#EBE—%

MID Processed Electrostatic Motor
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Multi-material AM
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Higaki Laboratory
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Bridging technotogy and -human through product design

7ON91EYTZBLUTAZERY,
HEVEFLCHADPBLELETNTVBEOD
HMEFRKRLE T ALKz B<REm:
Y—ERETHI2ITBENT. T
AU XYy ROBAY». BETYA >
DHHZRRLET,

We learn human needs and percep-
tions through prototyping. While
designing products and services
that bring cutting-edge technology
to our lives, we explore and assess
the design process.
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Mariko HIGAKI
Associate Professor,

Department of Mechanical and
Biofunctional Systems

¥ higaki@iis.u-tokyo.ac.jp

7°D97 h?"f’f‘/%"— Product Design

B 7oA 7=ERLEIIazr—2av ey —F
Research and communication through prototyping
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Design method and process assessment
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Relationship between design and manufacturing process
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Analyzing design with observational sketching
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Observational sketch of a keyboard harmonica
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Fast charger for electric vehicle
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Furushima Laboratory
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Advanced materials formingand processing —from-Micro to Macro-world
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We are focusing on “the deformation
of materials” related to metal form-
ing techniques and engineering
plasticity. In our group, we cover
both experimental and theoretical
approaches such as stamping pro-
cess, tube forming, material mode-
ling, dieless forming without using
any dies and tools, micro metal
forming by focusing on “permanent
deformation of the materials”.
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Tsuyoshi FURUSHIMA

Associate Professor,
Department of Mechanical and
Biofunctional Systems

¥ tsuyoful@iis.u-tokyo.ac.jp
http://www.furulab.iis.u-tokyo.ac.jp

Qfﬁéhﬂli‘y‘- Materials Forming and Processing
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Micro metal forming for fabrication of medical and electric devices

N BRAPREESIZZEEBLEAY ZT—ILMHETIILOBE

Meso-scale material modeling considering grain and surface roughness

W IILRIF—Z0TCEBv1/0F1—7 DRIH

Fabrication of microtubes by dieleses forming process

B EHRIRET TR0 LAEE OME(L S ERBMHIE

Microstructure control of biodegradable magnesium alloy tubes

B BEHERAFE DT R IFEMETRIFEDORRE

Perfectly non-contact measurement of plastic deformation properties

Llcio banking punch
drawing die
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Metal microtubes fabricated by dieless forming process
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Circular cup fabricated by micro metal forming
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Meso-scale material modeling considering grain and surface roughness and its application to micro metal forming
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Microstructure control of biodegradable magnesium alloy tubes

TRIEMBIE0T HER
Perfectly non-contact measurement of
plastic deformation properties
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Yamanaka laboratory is a base for
studying design and prototyping.
Its objective is to search for the role
of prototypes within deeper funda-
mental research, and to establish
a way for a leading support for the
socialization of advanced technol-
ogy. In addition, we aim fostering a
new type of design engineers who
can contribute to the merging in-
tersection between technology and
aesthetic sensibilities.
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Shunji YAMANAKA

Special Professor,

The University of Tokyo.

Project Professor,

Design-Led X Platform, Non-Ferrous
Metals Resource Recovery Engineering,
The University of Tokyo

¥ yam@iis.u-tokyo.ac.jp
http://www.design-lab.iis.u-tokyo.ac.jp
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Yoshioka Laboratory
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Advanced-Machining by controlting cutting point environment
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To meetvarious demands for the ma-
chining process, we have researched
advanced machining technologies
for high productivity, high precision,
various work materials, and lower
cost. Since machining performance
is significantly affected by displace-
ment, vibration, heat, and environ-
ment nearby the cutting point, we
control these conditions during the
process to achieve higher stable and
efficient machining.
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Hayato YOSHIOKA

Professor,
Department of Mechanical and
Biofunctional Systems

¥ yoshi-ok@iis.u-tokyo.ac.jp
https://yoshioka-lab.iis.u-tokyo.ac.jp
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Ultraprecision positioning of tool and workpiece
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Development of ultraprecision machining system
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Development of ultraprecision measuring system
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Measurement and control of tool temperature nearby cutting point
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High efficiency generation of curved surface with micro structures
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Reconfigurable flexible manufacturing system
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Developed ultraprecision positioning system and ultraprecision machining system
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Temperature control during machining process with sensor integrated cutting tool
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Micropatterning on curved surface with fast tool servo for milling process
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Research Group of Excellence
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Institute of Industriol Science, The University of Tokyo
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