HEUK F

THE UNIVERSITY OF TOKYO

AR ERITHZEFR

JO050>3y7o/00 —-MES




Producti

R BRI
70499>3>70/0—MAS

7040>ar7o /00 -MRIFEEMIAFORFZRRII—T
ELT. ZOFBEMAREREMARBICSVTERATERHRDHIEZ
BOTWVET,

AAREFICOEEZEN U EREBER CHARINE Z ENSHH>TeAE
EMI70tR(CEAOZHIMEREIC. BENERRTRUBEATVET,
e, BHOMERRZHFRCAITTRET ZBERLRE LTOREE
RIELTWVWET,

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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Usuki Laboratory

SRR R O FeEYIRIIN T

Advanced Machining Technologies for Difficult-to-cut Materials
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We are researching on “the machining
of the difficult-to-cut materials and the
developing of new tool materials”.

In our group, we research some topics
such as the application of graphene
and the super pressure cooling as the
cooling method, the heat-blow ma-
chining for suppressing adhesion and
the fabrication of high Iubrication face
for saving of energy by focusing on
“adhesion phenomena of the interface
between tool and work material’, to
establish the advanced machining
technologies with high efficiency and
high accuracy.
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Hiroshi Usuki, Professor

X usuki@iis.u-tokyo.ac.jp
https://www.cmi.iis.u-tokyo.ac.jp
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High heat conductive cutting tool used graphene
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Adhesion mechanism and heat-blow machining for suppressing adhesion
damage of cutting tool
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Fabrication of high lubrication face by tiling machining
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Basic research on super pressure cooling
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Influence of micro-stracture of Titanium alloy on its machinability

Advanced Machining

direction of chip flow
—= 0 of chip il o

(a) after cutting of Ti-6A1-4V alloy (b) ai

g of alloy 718
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Damage mechanism of coated film in machining of Titanium alloy and Ni based super alloy

P-grade carbide -| Ti type coated carbide }- —| grade carbide II

Containing Ti carbides (Ti-W-C) | | Containing Ti compounds Not Containing Ti compounds

Belag integrated state: Belag integrated state: Belag integrated state:

+ Belag was directly adhered on | | - Belag was directly adhered on | | - it has not been reported that
Ti carbide particles only. coated film stably. Belag forms.

= Spotty adhesion = Adhesion on all plane = Lack of adhesion strength

The strength of adhesion and The strength of adhesion and Belag could not maintain
stability were inferior. | stability were plenty. I | adhesion on WC and Co. I
Belag (B#{L¥REFERER) O TERAADIEHIE

Adhesion mechanism of Belag (Oxides wear protect layer) on tool surface
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Fabrication of high lubrication face by tiling machining
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Structural Health Diagnhostics
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Lightweight composite structures have
been applied to airplanes and automo-
biles. For the health diagnostics of the
structures, we are developing structural
health monitoring systems with optical
fiber ultrasonic sensors and non-de-
structive inspection techniques using
laser-ultrasonics.
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Yoji Okabe, Associate Professor

< okabey@iis.u-tokyo.ac.jp
http://www.okabeylab.iis.u-tokyo.ac.jp

Visualization of wave propagation in a CFRP laminate
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High-sensitive fiber-optic ultrasonic sensor system
B AT 7ANE T CLBWRERETD AE 5HE

AE measurement 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

Smart Material Systems
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Lightweight composite structures

Structural health monitoring using guided waves

Guided waves

i

CFRP laminate

MFC Fiber-optics
flexible actuator ultrasonic sensor
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CFRP skin/stringer structural elements Built-in ultrasonic propagation system using flexible devices
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Development of fiber-optic ultrasonic sensor system for remote AE measurement
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Remote measurement method of AE waves at high temperature based on
PSFBG high-sensitive fiber-optic ultrasonic sensor
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Non-destructive inspection based on laser ultrasonics for composites
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Numerical simulation of laser ultrasonics
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Kajihara Laboratory
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Metal-Polymer Hybrid Direct Joining

ETEEX@ICHEBSEZAIRL. 1
Y- ZEITSZEICES
T, BEEFZARBAE T (CaERE
B - BifisiEE 21" THEESE]
[CEWHEATVWET, BERICIE.
RN, RERHEORELEE
»DD. B - ERMENSES
ANZZALERAZEHUESD. K
MOEXRANOEXIEEAZBEIEL
TWVWEY,

We work on metal-polymer direct
joining. In this method, nano/micro
structures are patterned on metal sur-
face and then melted polymer flows
onto and penetrate the structures,
which causes strong joining after be-
ing cooled down. We optimize the
patterning and molding conditions
as well as analyze the joining mecha-
nism to apply the method to industry.
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Department of
Mechanical and Biofunctional Systems
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Yusuke Kajihara, Associate Professor

B kajihara@iis.u-tokyo.ac.jp
http://www.snom.iis.u-tokyo.ac.jp/
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Metal/polymer direct joining using micro-scale surface structure
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Micro-patterning on metals with chemical etching or grit blasting
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Development of tensile and fatigue testers
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Theoretical and experimental analyses of joining mechanism

Manufacturing Science Fundamentals

e

~50 nm

Metal (Al, Cu, etc.)
Molding and cooling ‘

Polymer(PBT, PPS, etc.) 4,
. Cavity

- |

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

(a) gripping module
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Tensile tester, which measures pure shear strength.
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Injection speed dependence on shear strength.
(when chemical etching is used for patterining)
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Cross-sectional analysis with STEM.
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The laboratory focuses on Scanning
probe microscopy and time and
spacially resolved measurement in
the nanometric regime.
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Centre for Interdisciplinary
Research on Micro-Nano Methods
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Hideki Kawakatsu, Professor

X kawakatu@iis.u-tokyo.ac.jp
http://www.inventio.iis.u-tokyo.ac.jp

Eﬁﬁﬁﬂfy"-%ﬂﬁ-% Applied Scientific Instruments
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Atomic force microscopy with chemical contrast

B R AFM [CLB 7 FOBELD AL
Imaging of structures molecules with the liquid AFM
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Application of balistic emission to nanomeasurement

B TEM/AFM/ 7hLA70O—7 (2L 2 Z DIHEER

In-situ measurement with an UHV TEM/AFM/atomprobe

Scanner stage (Z)
Sample Scanner
Scanner stage (Y)

Wedge
Petri dish Scann.er stage (X)
Cantilever stage (Y)

Objective Cantilever stage (X)

Laser
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Liquid AFM and an image of structured water molecules

UHVTEMAFM & UHVMAFM 7 N A70—7
An UHV TEMAFM and an UHVAFM-atomprobe
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Our research goals are to build smart
nanosystems and integrate nanoscale
components in micro sensors, in par-
ticular for environment/bio-sensing,
through both bottom-up and top-down
approaches. Based on these studies on
nano/micro components, we investi-
gate to develop various micro sensors
for biological applications.

On the other hands, we investigate a
novel fabrication method to achieve
the user-friendliest, low-cost, and safest
way for dissoluble micro needles patch
with vaccine delivery.
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Centre for Interdisciplinary
Research on Micro-Nano Methods

¥
n
4
b
-
"

g
& #k

Beomjoon Kim, Professor

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

[\ EMS/T/E?*%EE—'“?& 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
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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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Takeuchi Laboratory
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Biohybrid Systems
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Our group focuses on the design and
fabrication of bio-hybrid systems that
combine bio functional materials with
micro/nano devices. We are trying to
realize such hybrid systems through
the micro/nano fabrication technolo-
gies (MEMS). We welcome people
from multidisciplinary backgrounds,
including mechanics, informatics, bio-
physics, cell biology, material sciences.
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Center for International Research on
Integrative Biomedical Systems
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Shoji Takeuchi, Professor

B 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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Tsuchiya Laboratory
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Machining/Assembly Technologies for High-Efficiency Manufacturing
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In order to solve various problems

in the manufacturing industry, we

are working on the themes such as
finding out the mechanism of the
phenomenon in machining processes,
developing machining technologies
with higher efficiency and advanced
functions and smart production systems.
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Kensuke Tsuchiya, Associate Professor

X tsu@iis.u-tokyo.ac.jp
http://cossack.iis.u-tokyo.ac.jp/top.html
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Applied Micro Manufacturing

Micro assembly by manual operation under Microscope
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Increase of quality and efficiency of abrasive machining processes

B MTEZRVWEEIRN - BmEEES AT LA

High-quality and low-cost production system using Mahalanobis-Taguchi method

B 5 EARRBEE D RBERATE

Quantitative analysis of spatial properties of highly-skilled handwork

B RIEER LD O DA TUIHEE

Machining under pre-stress for improving fatigue strength

B Y OREFEEYRTEEICRET SR

Optimization of sharpening method of knife for improving cutting performance

B MRS DEE

Improvement of manufacturing technology of aircraft
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Micro assembly system under microscopes
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Relationship between polishing rate and dispersibility
of abrasive grains in polishing slurry
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Micro-Structure of a Knife-Edge and
its cutting performance
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SEM T TORFHERER

Result of fatigue test under real-time observation

(a) Before polishing

(b) After polishing

BREFD  BHEEENTREICLS
HEAZ 20HFEE

Fixed micro abrasive tool with super long life

Roll mold surface

‘Imprinted shape on a plastic film

BEEH-ETEMALLO-IIERRE L ZDBREER
Micro/Nano structures on the roll mold surface by
composite plating
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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 process
and application of the manufacturing
technologies.
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Department of
Mechanical and Biofunctional Systems
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Toshiki Niino, Associate Professor

X niino@iis.u-tokyo.ac.jp
http://niinolab.iis.u-tokyo.ac.jp
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Additive Manufacturing Science

B LB CH IR ERERDOHRE
Research on low-temperature laser sintering

B R—N=IVPZTIVITTZAFvIDMIOMHE
Research and development of laser sintering process for high-performance
polymers

B MID XAROF/N\A ZORGE(CRET D3

Research on mechatronic MIDs

B YIILFITITILAMICEATBHRA

Research and development of multi-material additive manufacturing technology

B BT 3 RTEEONMELE(CRET B3

Additive manufacturing of three-dimensional tissue engineering scaffolds

EH RN

Dental restorations

o

high-temp. process Low-temp process

T
Implants Eifel tower
R2—N\—I>7Z (PEEK) OHT
Laser sintering of
high performance polymer (PEEK)

Ivoz)LiE

EREFICL>TRONDS 752 F v U iilEmH
Microstructure obtained by
low-temperature laser sintering

= MS on MID

Aspheric Lenses

B ERERECHH 3 ThESS B AR DEREIER
Laser-sintering freeform fabricated three dimensional
tissue engineering scaffold equipped with networked

flow channels imitating blood capillary vessels

High Temp. Transparent
Plastic Casing

MID [C & 2 ZHRBEREEMR

MID for multifunctional packaging base

MIDE#EE—%
MID Processed Electrostatic Motor

NILFITUTILAM
Multi-material AM
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We are focusing on “the deforma-
tion of materials” related to metal
forming techniques and engineering
plasticity. In our group, we cover both
experimental and theoretical ap-
proaches such as stamping process,
tube forming, material modeling, die-
less 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

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

”Eﬁ?ﬂﬂl—% Materials Forming and Processing
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Micro metal forming for fabrication of medical and electric devices

B RO REASZEZERBLULAY T —ILHETIILOBE

Meso-scale material modeling considering grain and surface roughness

B YMLRT7F—IVJ(CLBYr/0F1—T DRIE

Fabrication of microtubes by dieleses forming process

B ERRIREY T X2 AGEE OB EERA M

Microstructure control of biodegradable magnesium alloy tubes

B BRI O 2 IFRAMETAIFADRRE

Perfectly non-contact measurement of plastic deformation properties
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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

R=40%, £=0.51dy=17.4um R=80%, £=060 d, =I-

Small Reduction n area (Stral P Large

ERRIET V' X2 0 LEEE DR/
Microstructure control of biodegradable magnesium alloy tubes

FTEIEEMPEO T HEHA
Perfectly non-contact measurement of
plastic deformation properties




o e |

3 f Ft M, +/4A J-rEs, 7 =
v / 7 =] | - | L T SN

Yashiro aborators Proiect Based Production Svstem
SN1ro Laborator oject basea FProauction >

FARETE. BELCHDDBE
ES AT LOMRFARECERVEA
TVWEY, BEREEAKRS T
LY, BRBEA VTS RT LI
EDBEDOYRATFEUTsELE
(CHEMIBEERERXZEDD
—AT. HTRRF7O0ER(ICE
(FRHEEKFETRIALRNRE,
BELETOLROMEESORE
(EhhbLBHARICERWVBATY
ECN

The laboratory has been involved and
is being involved in development of
building methods that enhance sus-
tainability and resiliency of building.
The laboratory also studies on inno-
vative building production system by
focusing on concurrent design process,
robustness and frangibility assessment
of applied technologies, and uncer-
tainty management in building project.
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Tomonari Yashiro, Professor

B yashiro@iis.u-tokyo.ac.jp
http://yashirolab.iis.u-tokyo.ac.jp
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Management of Project
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Development of integrated cladding system
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Development of adaptable building infill system
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Interdependency management for concurrent design process
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“Robustness” assessment of building technologies
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Uncertainty management in building construction
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integrated cladding system for 21 KOMCEE building in
Komaba campus of the University of Tokyo
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adaptable building infill system
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Shunji Yamanaka, Professor
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http://www.design-lab.iis.u-tokyo.ac.jp
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(2015)

Ready to Crawl
(2016)

Design Engineering

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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