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Appointment of the S&T Advisor to the Foreign Minister,
24 September, 2015

Roles of the S&T Advisor to the Foreign Minister

support activities of the Foreign Minister from a S&T
perspective / provide advice to the Foreign Minister and
the relevant departments on the S&T utilization in
various foreign policy-makings while proceeding the
formulation of networks among science advisors of other
states and the S&T-related personnel.

»Support the activities of the Foreign Minister
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[ >Reinforce networking among S&T advisors,
& scientists/academics
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»Provide advice to the Foreign Minister and the
relevant departments on the S&T utilization in
\__various foreign policy-makings

\
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http://www.mofa.go.jp/mofaj/press/release/press4_002474.html
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The 5t Science and Technology Basic Plan:

Chap. 3 (1) Sustainable growth and self-sustainable development in regional society
(D i) Ensuring stable energy and improving energy efficiency

Further promoting and accelerating R&Ds of energy-saving technologies in
transportation industry

Contribution to the environment and energy fields due to improvement of energy
utilization efficiency

- Strong and light materials - Reduction of energy consumption.

- Tough and resistant to heat - Improvement of combustion efficiency.

Strengthening the global competitiveness of the material industry
Aircraft : Resolution of the challenging problems of material technology.
Material :
Development of materials with higher-additional value and/or higher reliability.
Higher productivity which emerging nations hardly catch up.
Correspondence to high-mix low-volume and shorter-lifecycle production.




Social and Economical Significance of “SIP SM#I”

» Keeping the level of International competitiveness of material industries in
Japan higher and stronger.

» Building key technologies helpful to improve energy conversion / utilization
efficiency.

» Improving competitiveness of Japan’s aviation and material industries
related to aircraft components & materials.

Point of view

Increasing presence of

35 —— materials in exporting
ration in Japan

-*- General machinery

- -+ Electric machinery
30 ’.,x"’ ."‘. Transport machinery
' ' " Industrial materials

Export ratio (%)

15 oo L

10 ) ]
1990 1995 2000 2005 2010




Target of Structural Materials for Innovation
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Materials & molding processes developed in the SIP will be
used in small & medium-sized aircrafts produced after 2030. ,
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Structural Materials Research e

Supported by the Government of Japan
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tructural Materials for Innova

Development of
Materials and Processing for Aircraft

Domain A :
Polymer & FRP

Tail F|k|n Main body & Wing @ Heat Resistant, Light Ceramics
o m—— ] N -

Relaxation Layer
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Fan Blade

Volatilization barrier /
Water vapor shielding layer [lREelgllV{e]#
Oxygen shielding High-pressure

dl Turbine

J
Laser Powder Cladding _
Low-pressure turbine High-pressure compressor
Stator vane Moving blade

Engine disc (Compressor)
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Comparison of Properties of Heat Resistant Materials
CFRP(~450)
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(A) Materials Technologies for CFRP

Fan blade .&

Composite preforming 3D gap resin @ ”
transfer molding Q

Out of autoclave
Advanced vacuum molding technologies to . Tape placement
()
() mm)

replace autoclave molding for cost
Prepregs Tty—‘

reduction
Pressing

Monitoring of molding process Advanced prepreg molding technologies
Embedded optical fibers for in-situ strain ~ Use thermoplastic resin for higher impact resistance

measurement ?
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Structural Materials for Innovation

Precision casting for turbine blades
(TiAl intermetallic compounds)

TiAl: both forgeability and toughness are satisfied S
by utilization of B phase [firstly proved in the world] R

Adsl/gnced forging for discs (Ni-base alloys, Ti alloys)
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Structural Materials for Innovation

(C) Ceramic Coating Technologies

Compatibility of environmental shielding
and thermo-mechanical durability

Source gas
& '
© s

igh power laser %

« Volatilization barrier / water
vapor shielding layer

» Oxygen shielding layer

 Reaction protective /damage
11 tolerance induced layer




(D) Materials Integration (Ml) System (for metals)

B) Heat-Resistant Alloys
(A) Polymer & FRP Intermetallic Compound

— (D) Materials Integration (M) ‘ .

Performance

Time dependence
Fatigue, Corrosion, Creep

Structure
Phase fraction,
Grain size,

Orientation- -

Integration of theory, experiments, computation and database contributes to
- Reducing the volume of tests - Shortening development time
- Optimizing process and material selection - Predicting reliability of structures
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(D) Materials Integration

(System for Materials\ (System for Materials
Microstructure Performance
.. Prediction of structure, Prediction of fatigue,

Conditions hardness, residual stress, etc. : 9 Estimation of life-

: creep, brittle fracture,
of materials, ti bability of

. hydrogen Ime, proobanliity O
pretEEsin, embritilement actc.  destruction, factors
and \_ t - ofembrittlefnent
utilizgtion System for Data

-Numerical modeling -Numerical modeling

-Experiments & database ASSlmllatlon -Experiments & database
-Theory & experimental data Assimilation by data processing, -Theory & experimental data
-Utilization of big data ana|ytica| functionS, etc. -Utilization of big data
-Numerical simulation -Numerical simulation

Integrated System

\§ J
Processing Structure Property Performance
Casting Phase fraction Stress-strain Fatigue
Rolling Precipitation & growth High temperature strength Creep
Forging Grain size distribution Fracture toughness Hydrogen embrittlement
Welding Hardness distribution Hydrogen diffusion Brittle fracture
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Vielen Dank fiir Ihre Aufmerksamkeit.



