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o XEEFE XZERIREEME BIMUKBE  13:10~13:20
RS KEPr P REEE SHHERE 13:20~13: 45
WRlEEE I 13 :45~14: 15
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LUXE1KRE 14 : 45~15: 00
Dr. Laurent Le Gendre (735> X)
BEAERMHER (KITECH) 15:00~15: 15
Dr. Sung-Wan Kim (3[=)
B3 BIKZE (NCHU) 15:15~15: 30
Prof. Chun-Liang Lin (&%)
EAHERAE 15:30~15: 45
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INRIITARAyay 15 : 45~16 : 00
(Short Comment: Director Ms. Michelle Kern (MIT) #&E)
(tR7E)
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Ministry of Education, Culture, Sports, Science and Technology
Support Program for Improving Graduate School Education

Final Report Symposium for
“Cutting-edge Engineering Education through Introducing
Practice-Based Active Learning”

Date: March 9™, 2011 (Wed) 13:00 ~ 17:00

Place: Nagoya Congress Center

* %% Program %

Session I  (13:00 - 14:15) [Chair: Mr. N. Watanabe]
Welcome Greetings: 13:00 ~13:10

Dr. Hiroyuki Sakaki, President, Toyota Technological Institute

Congratulatory Address: 13:10 ~13:20
Mr. Sentaro Ishikawa, Senior Specialist

The Ministry of Education, Culture, Sports, Science and Technology

Report on Program for Improving Graduate School Education: 13:20 ~13:45

Prof. Masamichi Yoshimura, Toyota Technological Institute

Special Invited Talk I: “Internship program at MIT” 13:45 ~ 14:15
Prof. Patricia Gercik, Managing Director of MIT-Japan Program,
Massachusetts Institute of Technology (MIT)

—break—
Session II  (14:30 - 16:00) [ Chair: Prof. I. Kamiya}
Invited Talks from Partner Organizations

* Dr. Ron Goldfarb, Senior Research Physicist, Leader, Magnetics Group, 14:30 ~ 14:45
National Institute of Standards and Technology (NIST)

* Dr. L. Le Gendre, Deputy Director, Technological Institute of St-Brieuc, 14:45 ~ 15:00
Associate Professor, University of Rennes 1

* Dr. Sung Wan Kim, Chief Researcher, Production Center, 15:00 ~ 15:15
Korea Institute of Industrial Technology

* Prof. Chun-Liang Lin, Distinguished Professor, 15:15~15:30
Chair, Department of Electrical Engineering, National Chung Hsing University

* Dr. Susumu Mukawa, Chief Researcher, Nagoya R&D Labs., 15:30 ~ 15:45
Nippon Steel Corporation

Panel Discussion 15:45~16:00
(including short comment from Director Ms. Michelle Kern, MIT)

— break —
Session I (16:20 - 17:00) [ Chair: Prof. K. Furutani]
Special Invited Talk II: “Expectations on Graduate Education” 16:20 ~ 17:00
Mr. Kazuo Okamoto, Vice Chairman and Representative Director,

Toyota Motor Corporation
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Report on Program for Improving

Graduate School Education

Kbt GP B GHEMT A
A HE
Prof. Masamichi Yoshimura,
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(F¥F#A1Z., http://www.toyota—ti.ac.jp/graduateprogram/jitsugaku—pbal/index.html)

PBAL Final Report on
SRR MR R B 7 05

[ SR DORBAEAITL DI T ¥R

Program for Enhancing Systematic Education in Graduate Schools
Supported by
Ministry of Education, Culture, Sports, Science and Technology

“Cutting-edge Engineering Education through
Introducing Practice-Based Active Learning”

A=A N (G Y N 5

Program Leader Masamichi Yoshimura

PBAL BHTERY

Toyota Technological Institute

/R (History)
1981 (BBFN564F) KFFHEFEA. HF
Establishment of the Institute
1984 (RRFN594F) KRZFEMRIELFRIEFREF A
Establishment of the Master Course
1995 (FRp74F) BT EERERENA
Establishment of the Doctor Course
2003 (ERLIS4E) EHIEKRZE-CHITREE
Opening of the Toyota Technological Institute at Chikago
2004 (FR16%F) JABEE (AR EREWME) IOV S LREE
Approval of JABEE Program

#1858 (Faculty & Staffs)
20342 (Professor) 22, A ZIZ(Assoc. Prof) 16, BiZk - B3 (Assis. Prof) 5
PD(postdoctor) 32, B & (Office Staff) 53

224 (Students)
2 EB(undergraduate) 348, &1 (master) 87, = (doctor) 14
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PBAL

Practice-Based Active Leaming

HEIOIS LOXFE2ME L TOMNENITE

RFEOME < R E MRS LR, BRI EATL,

- E)

TEREEY — 5 —BROEbOXFHRESEASD)
AW, MELLEET S, DRNICERT25
I-smfmi.ac- BT

x7095L4

e EENIFHRAUF25A
o Y HREAFOMBNFACE T {TPHE
o EFMRETICEITEHA - HERE

O HWTEMERY Y TS RETORE - iR

[BFIRED

RENBAICED
SIRHTSHE]

® EFH EORENEA
® HEOHEDER (JABEERE)

o ETHRENH ORI

® EFEERET TOMHE - FROBE

k16 | SRR
BABSREHEA=STT (T

PBAIL Philosophy: Respect the spirit of research and creativity,
mctce Bedactve Leamng AN @lWays strive to stay ahead of the times

«Cuting-edge Engineering Education Curriculum

-Edusation through Active for Learning Introducing Science
and Engineering English Courses

-Research and Education with Intermational Environment

Cutting-edge Engineering
Education through
Introducing Technical
English Active Learning

+Education Introducing Practice-Based Active Learning

-Ensuring Quality of Education{Accreditation of JABEE)

+Enhancing Curriculum of Science and Engineering
English Courses:

+Enhancing Research and Education with International

Environment
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PBAL  Zurs i oHM(purpose)

ERNAARERAFTUREET O 5 L

o7 ORIMAYE AR D Fchal) o280

Practice-Based Active Learning

B —LEAE BTAEE .
Field Search Teaching Assistant

mENEE [ 2 9% 1
Internship On-line lecture

ﬂ 1* Present Status
EERPEANE TFEE - M HOME

RIBFTAEHEE Required Abilities

* Finding & Solution

of Problems ‘RRAESESL RIEMRIR *#B®RER - Culture and Ethics
* Engineering English ' TFWMEEOME - Br{LfkE>mi « Foreign Experience of
* Creative Ability -BhEh Culture and Knowledge

TSIFTAARN=A N TFPIOF 4T+ 5= (PBAL)E
HENCEALEFvyLYIHE

RS, FEHICHE. - TNETNOPEICE - M1 2EHR.TTI-C.

TRFRE ~ = Liz®E - @pmiE - !M1-¥E m FUJFKE, BT

TRFE CHR 0954 BT SRRSO R

7 +—Ib FERE - (EPast) (8, @R + M1 (mH8. #h) s FILFHU—-T0

Loti— it BETEEM~2: D 1 (AR, fkHE) H5LEBEHOED
- M1, D1 (&R 2nAM hUFaSi

ICH D1~3:30 AR - ENAS LR

“ﬁufh NS 3ASE
- PmE T 055 BEA=vFF47]
(E5: - MPITSEE. TR T ST
)

R OEIER
« TOEIC f TOEFL CEE
AT (5 R
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£
Active Leami

Enhancement of Education through Introducing

Practice-Ba

&

Practice-Based Active Learning

Field Search  Internship  , Te3chIn€ " g-fine Courses

Alm to define a critical  Aim to have students Alm to cultivate Lectures given by

assesement cxperlenced outside the skills for leadership, professors

fior the motivation of the campus 50 as to and comunicat ion. at the collaborative

a thesis work through learn Industries’ needs universities abroad.

pear searching and also to provide

for preceded works. opportunity for better

urdderstanding
interdiscipl inary fields.

- Attending at academic = Internship is held + Assistance +For & double degres
conferences, at domestic / abroad for Lectures, pragrams for Master
having discussion universities exper inental degree,
with researcher and industries labarator ies courses there are prograns

- Subei tting report sk, and 2nd. to study at TTI-C,
about field search semesters) University of Arizona.

- Conducted and National Chung
In the 1st. year Hsing University
of Master / Doctor

EMBMQLMLQ J4—)LFERZ& (Field Search); Required

B2 XMHAE TR R < PR S MIFZERE. &2 ViR FERLHESRThO
MEHLTA A Ay ¥ a v L. A OMEDHEDT ZWIHICT 5,
— WHEIER - BN ORI Z R L. ORI 2179

-

FREBM(BHEEXS)

Seminar

RRE—tyi a2 (Poster Session)
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PBAL LR34 — i

Field Search- Accomplishment

2008(F-H% 2048) : &+ (Master) 14 1044

2009CER214F) 51 (M) 14 6244

2010CER224E) B (M) 148:364% 454, B (M) 24514
DD: 144, i+ (Doctor):444 <44

2009 2010

=

g EFRE IXEHERTHAREDRE e LLRIOL-WREEI7— 7254

Conference  Meeting Visit to Univ etc. Symposium, Seminar

PBA Il Z19—IIFRE —F4&EDOFMER

Practice-Based Active Leaming Field Search: Students’ Self-evaluation

@ 4B FOXROENE @ 4B BOMROFELAL,
BEfETEE, HEMEMMELBTE,

mimm3mams Basic knowledge H1m2 83 M4 Bpocaarch Trends

0% io%

0%

Q@ T1ANYIAVELUREDT-O @ B5MIEYICERYMA . BERIC
OMBHRLGEENSIUVERIE HE -ARETIELE
R(ZDIFTBREMNTE-, ®(ZDITHEMNTET-,

H1mZE3R4E3 ogical Thinking N1 mZE3E4ES Autonomy

2% 0%

2% 5%

Ay

1. DY B2 DU = (strongly “yes”), 2. EFHEHFIT DUV =(“yes”), 3. EBLEBLNVZELD
(don’t know) 4. HFEYEIZ DN DT=(“no”). 5. ELEIZ DM >T=(strongly “no”)
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Em]i;}m% £} ZE H (Internship); Elective

TROMEE)—F —BRDID, FRNERE, th N2E, P ERES TR
HRITHHISUT, % DA I8 B IE 71 5 L7 %00, Zhuzion
TREDHDIINF BN TERZ1T9.

- X2 —YarR—U AU, dER N RS HE BT D,

HGST (7 AH) YT KRE ((FXUR)

PBA L FHARE-FEOFHERER

Frectes B e eamng Internship: Students’ Self-evaluation

DOREsHEARIRMEERE @RHEDHPTOHOIAZa= S —Lay
ERLTESEATHREEZIE L. fEALRELT,
RITTELMMBRIENERIZDTS mimrmsmems oL
_EMNTE-, 0%

Nl m2 m3 m4 m5

0% 0% 0% Find & Solve
Problems

1. MEY B2 DUV =(strongly “yes”). 2. EFDFEHHFIZ DUV =(“yes”), 3. EBLEELNZ ALY
(don’t know) 4. HEYFICDOHEIDT=(“no”). 5. ELFIZDME A >T=(strongly “no”)
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PBAL NI

mms=iemem (Internship-Accomplishment)

Fiscal Year Master Student Doctor Student

2008 1
2009 22 (9 abroad*)
*France, US, UK, Taiwan
2010 20 (7 abroad**) 1
*US, UK, Germany, Austria
Korea

B 3T AR EE T BFZR AT (NIST) Dr. Ron B. Goldfarb (7 A4)
LY XE1XKE Dr. Laurent Le Gendre (732 X)

B (=) 4 EE R TR ZERE (KITECH) Dr. Sung-Wan Kim (ER[E)
FEAHEKRAE #)1EK(Mr. Susumu Mukawa)

PBAL

TAZEE (Teaching Assistant); Required
BEHE BEEEHLIWVWETRAhyvyaryY—45—&0LT,
FHOTFEERVOIZERERRBEZEHL T 5,

- aIa=F—¥a Vgl HEtE. k. 8 T K.

{EFRER ITHEEBERICGEOME) ITFERER1(EEIF)
Engineering Experiment

Chemistry Experiment

Fiscal Double Degree
Year
6 - -

2008 9
2009 42 = 2 1
2010 40 18 1 5
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PBAIL TAEE -—FHOFMIERE

R Internship: Students’ Self-evaluation

DUBHEONBETHERL. I QEUASTHRIRDELLLEDHER)
ETELENERIZDTHENTE- RBORBLE T, BREEORRE

o BlEHIISa=—Sr—aviEhERIC
HlE2 m3 m4ES 9”’6:&73(-53'1'&:
ax% 5% ox Knowledge HlE2m3m4ES
“ e %o COMMunication

CRABEDEBRNTLEEERTD

FOIGRBNERIZDTHIEM

-Eér:o

Teaching Ability ~ ™ ®2mamess 1. AVEYHIZ DU = (strongly “yes”)

2. EHEHFIZ DU =(“yes”)
3. EBEBEBNVALEL (don’t know)

0% ~2%
33% ‘ 4. HEY FIZ DO 2T=(“no”)

5. 2L F 2D EMoT=(strongly “no”)

MPMBMAL%% A2 54> % H(online lecture)

FINT7V— %A TOSMNA K FEOM TR EBHIGHEF B 2R &L, T
FHMRGROBRIZE S FE BN EGEEE D T2 13N %.
—>7u—rVVEER, 2322 —Var ik, RSP F O,

TTI at Chicago (TTIC)
HmEE A

“Introduction to Machine Learning”

[ 37 & B8 K %2 (National Chung
Hsing University, Taiwan)
“Introduction to Energy Conversion”

7)Y JF K= (Arizona Univ)
“Practicum for Technical English”
“Advanced English for Sci and Eng”

SERR24AEES: TV K% Arizona Univ. Young-Jun SonZe Iz kAT

2% 1"Practicum for Technical English”

— B P EKZE Prof. Chun-Liang Lin (L)
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PBAL Double Degree Program

Practice-Based Active Leaming

Agreement
(2007.7): National Chung Hsing University, Taiwan
(2008.5): University of Arizona, USA
(2010.11): Hannam University, Korea

Present Status:
(2009) Two students from NCHU
(2010) One student from NCHU
(2011) Two students from NCHU, Three Students from Hannam Univ.

WProgram Details

NCHU
(30 credits)

Hannam

U-Arizona
(30)

Transfer credit (10 to TTI, and 12 from TTI)
Academic degree from each University
Cooperative on-line classes

&Fff - #25E(Program Check)

RERSBFDEELICFIT-E& R H (+5PDCA

Check

-HEARIMEEES
A EEERE
-BERES
REHER/L RO L
PNERECT LY

Pl —F

ation committee, Symposium,
eign-Advisers

DEEAER
ZHEAER
BEIREZRR

EEHERE

Corresponding committees
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P B A I. Questionnaire (From Partners)
Practice-Based Active Leaming
100% :
90% - ‘
80%
70% |
60% -
50% -
ol ll No
30% | LR
20% - = _
10% - "
0% T T T T -/P
) @))?' @)’9 ’? \\:F (\A \\:F ,b(\\\ -] ’P /P Yes
% RO NS & A A
70 @ ) ) () @)
ﬁ. ’ZY)\' ,%t ‘O & go <O
v Q <9 X
/},,,7&00 &Q% \.\\Q% QJ’& &
(’o‘(\ <& ‘oo\ N QQ'(Q
{ J ( J
Y Y
Bz =m 7 Hot=m"?

P B A L. Questionnaire (From faculty)

Practice-Based Active Leaming

100%

90%
80%
70% -
0, -
60% u-ll non-effective
50% -
40% uy
30% - “-
20% |t
10% i
o a1t effective
5% % P < %
% e CalRS g
A< NS ¥ X <
% ¥ © N PASEIRN
S & S L
AN I Q ’b") =) ()
S N MG
S > % N
N . <
& @ N N
R <
<& S

MR TH=A"?
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PBAL  Plan-D-c-Action(For 2011)

Practice-Based Active Leaming
| lGo? |pofor2ou1 |
®FENEE Yes ER Elective, 1-2 months
Internship 22 students (7 abroad); 60%
Interview Based Screening
But Reorganize Internship programs
(Undergraduate-Master-Doctor Courses)
OTAEE Yes WM& Required for Master course
Teaching Assistant 1#ER  Elective for Doctor course

O 74— IJLRAE Yes WM& Required for Master course
Field Search

QS BE Yes TTI-C, Arizona University, NCHU
Online lecture Think more effective ways
Exploring other partners

5 TILT4T1)— VYes Two students from NCHU
(Double Degree) Three students from Hannam Univ.

PBAL Acknowledgement

Practice-Based Active Leaming

XEpREE

Ministry of Education, Culture, Sports, Science and Technology

Our Partners all over the world

. " p
Rayal Insteute of Technology mctigToel Tnstiinie University of Chicago |

H- ‘ T e l\\ gy Thck o f | e e i 3002 jL_|

e University of Oslo i / TT1 at Chicago

‘ . Narway 1;{09) J* g / United Staes of America (2004) =

mmm [ University of Aarhus > > {' Lehigh University | -
Ll t Denmark (2009) g United States of America (2007) )
- v \
Universite de Rennes 1 Duke Uni )

o e e, [N

A

- [ Brno University of Technology % /

Clemsan University
T )| =

United Staves of America (2008) |

(A N A\ )=
- TR )/ /) AN
s () / / | AN\ N\ e
| il
EM"’W 3 ﬂ,["“"w"m(;’ﬁﬁ““‘"’ ‘. chmmym-

CHREHYNESITETNELE

Thank you very much for your kind attention
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Special Invited Talk I
(=% F 2 —t vy v THRKSF MIT) D
f 08—y 7]
Internship program at MIT

¥ Fa—ty v TRASE (MIT)
Massachusetts Institute of Technology

Prof. Patricia Gercik






Mens, Manus, Mundus: MIT-Japan Program and MISTI’s approach to the MIT tradition
of hands-on international education for graduate students

This talk will focus on MIT’s approach to “hand and mind,” a hands-on international
education for graduate students. The MIT International Science and Technology
Initiatives (MISTI) has added “mundus” or world to this formula. MISTI’s eleven
country programs, based on the MIT-Japan Program, allow students to participate in
an internship with a company, university or institute in their major for periods of
three months to a year. This talk will also discuss MIT’s historic VI-A internship model
for the M.Eng degree.

The VI-A Program is typically completed within a year, including a corporate internship
of up to three months. These internships are closely supervised by MIT faculty and
encourage a close relationship between the corporation and MIT. MIT faculty visit the
host corporation and provide guidance to the student and information to the
company. In this way, the Program offers tremendous technology transfer from MIT to
the corporate laboratory.

MISTI by contrast is not a degree program and about 1/3 of its interns are graduate
students or post docs. MISTI sends over 500 hundred students abroad annually and is
MIT’s premier international program. The mandate of the program is to produce a
generation of global scientists, engineers and managers who have hands on
experience working in premier laboratories in one of eleven countries including India,
China and Japan in Asia; Germany, Italy, France and Spain in Europe; Israel, Mexico,
Brazil and most recently Chile. Students are prepared with two years of language and
a course on the culture, politics and economics of the country at hand. The
expectation is that with this preparation they will be fully engaged in the host
company workgroup.

In addition to the internship program, MISTI hosts MIT’s Global Seed Fund and eight
country specific seed funds. Funds are given to professors with an international
collaboration for student exchanges, professor travel and stays and workshops.
Preference is given to those professors who involve graduate students. This is another
vehicle for graduate students to take part in internship-like stays.

MISTI has corporate, government and foundation support.






Mens, Manus, Mundus: MIT-Japan program and MISTI’s
approach to the MIT tradition of hands-on international
education for graduate students

Pat Gercik, MIT-Japan and MIT International Science and Technology Initiatives

Toyota Technical Institute

Symposium on Practice-Based Active Learning in Graduate Education
March 8-10,2011

MIT International Science and Technology Initiatives
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MIT International Science and Technology Initiatives
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Teaching and research
coupled to address
real-world problems

=D MisTI MIT International Science and Technology Initiatives

Private institution founded in 1861

1,046 faculty members

76 Nobel Prize winners (9 currently at MIT)
10,500 employees

10,566 students

Budget: $2.4 billion

% budget for research

56% research funded by federal
government

MIT International Science and Technology Initiatives
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*Cooperative internship for Electrical
Engineering and Computer Science (Course
VI) students

*Matches industry mentors with
undergraduate and M.Eng. students who
have demonstrated excellent academic
preparation and motivation

*VI-A began in 1917 and VI-A International
began in 2006

*Gives students the opportunity to do an
industry-based Masters of Engineering
Thesis

MIT International Science and Technology Initiatives

1. Freshman

to junior year
at MIT

2. International
internship summer
after junior year

3. Return to MIT to
complete senior year
and B.S. requirements

4. Return to company
for M.Eng thesis
project, summer and
fall after senior year

MIT International Science and Technology Initiatives

28




=>MISTI

=>MISTI

Benefits for Companies:

*Faculty advisor is assigned to each company
*Access to MIT students

*Intellectual property rights for all student
work performed at company

Benefits for MIT:

*Intensive, practical work experience for
students

*Companies pay competitive salaries while
students are interns

*Companies offer VI-A Fellowship or Research
Assistantship which generally covers tuition,
health insurance, and stipend during students
graduate terms

*Companies pay $15,000/year administrative
fee

MIT International Science and Technology Initiatives

’

> 6,267 graduate students in Fall 2010
> 59% of total student population

> Degrees awarded in academic year 2009-2010
> SM, 743

March/MCP/MEng/MBA/Mfin, 837

Engineer, 17

PhD, 575

ScD, 8

vV V V V

> Average years to degree
> MEng, 1

SM, 2

Engineer, 3

PhD, 6

ScD, 6

vV V V V

MIT International Science and Technology Initiatives
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What is
MIT?

=>MISTI

=>MISTI

School of Engineering
> Aeronautics and Astronautics
Biological Engineering
Chemical Engineering
Civil and Environmental Engineering

vV V V V

Electrical Engineering and
Computer Science *largest

Engineering Systems Division
Materials Science and Engineering
Mechanical Engineering

vV V V V

Nuclear Engineering

MIT International Science and Technology Initiatives

School of Science

Biology

Brain and Cognitive Sciences

Chemistry

Earth, Atmospheric, and Planetary Sciences
Mathematics

V V. V VvV V

Physics

School of Architecture and Planning
> Architecture
> Media Arts and Sciences
> Urban Studies and Planning

MIT International Science and Technology Initiatives
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=>MISTI

Boundary-
crossing
research

School of Humanities, Arts, and Social Sciences
> Comparative Media Studies
Humanities

>
> Linguistics & Philosophy
> Political Science

>

Program in Science, Technology and Society

Sloan School of Management
> Management

Whitaker College of Health Sciences and Technology

> Health Sciences and Technology

MIT International Science and Technology Initiatives

Dozens of interdisciplinary centers and labs
> CSAIL
> MIT Energy Initiative

> Center for Energy and Environmental
Policy Research

> Microsystems Technology Labs

\"

Deshpande Center for Technological
Innovation

Center for Biomedical Engineering
Media Lab

MIT Entrepreneurship Center
Industrial Performance Center

vV V V V V

Center for International Studies *

MIT International Science and Technology Initiatives
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Life at MIT

 Like taking a drink from a fire hose

- Former MIT President Jerome Weisner (‘71-'80)

MIT’s primary
international program,
MISTI connects MIT
students and faculty
with research and
innovation around the
world.

32




Our mission:

Make hands-on
international
experiences available

to every MIT student as
a part of a world-class
science and technology
education

=>MISTI

=>MISTI

Brazil chile
Africa

Spain

China

France
Mexico
Germany
lapag India

Italy  |grzel

MIT International Science and Technology Initiatives

> Each year, MISTI matches over 500 MIT

students with internships and research
opportunities abroad.

> Open to undergraduates, graduate

students and recent alumni.

> Open to students from all disciplines.
> All expenses are paid.

> MISTI prepares students through courses in

the language and culture of the host country
and intensive training developed by MISTI.

MIT International Science and Technology Initiatives
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MISTI preparation includes:

Language and literature subjects in

The M |ST| Chinese, French, German, ltalian, Japanese,
Portuguese and Spanish
mOdeI Subjects on society, politics and culture
Hands-on learning such as
combined with in-depth Raw Fish
academic preparation Issues in Contemporary Germany
The Rise of China
Mole

Communicating Across Cultures

=

Retreats and spring training seminars

=

Minor in Applied International Studies
provides curricular structure around the
stay abroad experience

=D MisTI MIT International Science and Technology Initiatives

For the hOSt' MISTI students are:

Pre-selected from the top tier of MIT
access to students (4.0 minimum GPA)
top MIT

Recommended by their professors
talent

M B

Prepared in the language and culture
of the host country

Instructed on living and working in the
host country

Skilled in the lab/work setting thanks to
previous internships , UROPs and other
hands-on MIT opportunities

Ready to hit the ground running

MIT International Science and Technology Initiatives
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MISTI student internship expansion

Year Japan China Germany India Italy France Mexico Spain Israel Brazil MISTI
1983-1994 314 318
1995 33 2 35
1996 42 22 64
1997 36 27 22 85
1998 28 45 38 6 117
1999 35 34 33 16 1 119
2000 37 46 37 17 5 142
2001 23 59 38 11 9 29 169
2002 29 48 51 0 12 31 171
2003 37 14 50 6 14 49 170
2004 33 34 59 16 8 45 1 196
2005 30 27 69 24 13 34 9 206
2006 33 29 84 26 5 44 10 1 2 234
2007 32 33 85 38 33 35 19 27 302
2008 34 62 75 35 28 45 26 38 15 358
2009 30 53 96 42 26 81 24 48 33 433
2010 38 54 88 55 44 84 29 49 37 5 483
844 589 825 292 198 477 118 163 87 5 3602
D HisTi| MIT International Science and Technology Initiatives

MISTI annual internship placements

)
L

s
T

w1
1

Al MIT International Science and Technology Initiatives
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New program: Brazil \

2010 MISTI
placements
by country

—>MisTI MIT International Science and Technology Initiatives

=>uisn MIT International Science and Technology Initiatives
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Automotive
internships

Ferrari, Volkswagen,
BMW, Daimler, Bosch,
Continental, Peugeot,
Michelin, Renault,
Nissan, Honda Research,
CETETRAUNG

Patrick Kunzler, MS candidate
Media Arts and Sciences

Ferrari believes in excellence, and | was surrounded by it.
I learned about the company's vision, leadership, attitude
toward employees, how they operate, and how they make
decisions. It was important to participate and to experience
the soul of the company.

=D MisTI MIT International Science and Technology Initiatives

HITACH!

Jmbpatd Wi Bet

Total, Siemens, ENEL, Jlankang Wang, Hltatchl
Osram Opto, Q-Cells, / Ph.D. candidate, Electrical Engineering
Schlumberger, lberdrola, * JERERSUITE RIS
Tecnicas Reunidas, b-Tec,

Abengoa, Instituto

Nacional de Ecologia, -
Cambridge Energy ———
Research Associates MRI'image processing
Beijing, TERI >filed two patent

applications in Germany

SIEMENS

Tony Kim, Siemens
Senior in Physics
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Electronic
internships

Motorola, Siemens, Philips,
Telefdénica I+D, Techldeas,
Oasyssoft, Comision
Federal de Electricidad,
NEC, Toshiba, Panasonic,
Lenovo Beijing, General
Electric Shanghai, IBM,
Microsoft, Google, Infosys,
Tata Consulting Services

=>MISTI

=>MISTI

Two patents pending
based on magnetic
bearing and
superconductivity
calculations for Siemens
large drives in Berlin

Jason Bryslawskyj, Siemens
Senior in Physics

Justin Hodgkiss, Astra
Zeneca India

Ph.D. candidate,
Chemistry

MIT International Science and Technology Initiatives

MIT International Science and Technology Initiatives
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MISTI Global Seed Funds

o g b
e R >MISTI Global Seed Fund

Q > Greaien Chma Fund for Innovation

1

> Ind|a Ir?novﬂn Fund

> I5r6getto Roberthocca
- .
.

MISTI Global
Seed Funds

Supports budding RRRE b
research collaboration

between faculty and

research scientists at

MIT and abroad

Grantee Kristala Jones Prather, Chemical Engineering
(collaboration with Ecole Polytechnique, France)

MIT International Science and Technology Initiatives

39



Facts & figures

=>MISTI

MISTI Global
Seed Funds

How it works

pool + nine funds

> Founded in 2008

> proposals received

> proposals funded

> million awarded

> involvement encouraged

MIT International Science and Technology Initiatives

> Annual call for proposals

> Covers costs of travel and
meetings

> Proposal jointly submitted
> Maximum award ~S30K
> 18-month project period

> Student involvement
encouraged

MIT International Science and Technology Initiatives
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MISTI Global
Seed Funds

Two-tiered proposal
evaluation

=>MISTI

2010 grantees

> importance of the
scientific problem or project
and its contribution to the
field

> balanced exchange
> complementarity
> newness

> sustainability

MIT International Science and Technology Initiatives

Prototypical Sustainable Residential Communities for Israel 2025
(Israel)

Eran Ben-Joseph

Architecture and Planning; Urban Studies and Planning

Design of a Satellite Research Platform for Pollution Monitoring
in Mexican Cities: Quetzal 1%t Stage (Mexico)

Paulo Lozano

Engineering; Aeronautics and Astronautics

Creative Capacity Building in Uganda (Uganda)
Amy Smith
Engineering; Development

Graphene-Based Bioelectronics (Germany)

Tomas Palacios
Engineering; Electrical Engineering and Computer Science

MIT International Science and Technology Initiatives

41




MISTI Global
Seed Funds

2010 grantees by
country

=>MISTI

MIT International Science and Technology Initiatives

Country
Brazil
China
France
Germany
Israel
Japan
Russia

Spain

Spain/Germany

TOTAL

Undergrad
1

0 O O F» »r B N N O

Graduate

w Nk O N OO

37

Total

W NN R W

45

MIT International Science and Technology Initiatives
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MIT International Hands-on Education
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Graduate Student Internships in America

Ron Goldfarb
National Institute of Standards and Technology (NIST)
Boulder, Colorado, USA

Undergraduate and graduate internships play an important role in the career development of American
students. For undergraduates, a successful internship increases one’s chances of receiving a job offer
and results in a 20% higher starting salary. An undergraduate internship experience also increases the
probability of admission to graduate school.

For graduate students, an internship as part of a master’s program often leads to a permanent job.
Students learn more about their chosen field, learn career-related skills, investigate organizational
cultures, and develop an interdisciplinary perspective. Internships stimulate interest in academic course
work, strengthen written and oral skills, and allow students to apply classroom theory to real work
situations. Students identify interests and talents and gain self-confidence.

Benefits of internships to employers include the ability to evaluate potential employees. Interns who are
hired typically remain with a company for a long time. Interns bring new ideas, are relatively inexpensive,
and increase productivity.

NIST has developed a successful Summer Undergraduate Research Fellowship (SURF) program that
provides a challenging, interdisciplinary, research experience to highly qualified, competitively selected
students. A goal of the program is to encourage them pursue doctoral degrees. Narrative evidence
indicates that, for many students, participation in the SURF program transforms their lives academically,
professionally, and socially.

This presentation is not an official communication of NIST.

Financial benefit of internships: 2010 Student Survey, National Association of Colleges and Employers,
http://www.naceweb.org/s02010/0818/intern_salary

Internship benefits: http://www.internships.com
NIST Summer Undergraduate Research Fellowship program: http://www.nist.gov/surfboulder

Graduate internship and fellowship opportunities in science: http://www.science.gov/internships/graduate.html
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Graduate Student
Internships in America

Ron Goldfarb
National Institute of NIST
Standards and Technology

Boulder, Colorado, USA

Toyota Technological Institute
Nagoya, Japan

9 March 2011

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011
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Disclaimer

This presentation is not an official
communication of NIST.

The opinions expressed here are those of
the speaker, not NIST.

For the purposes of this presentation, the
speaker does not represent NIST.

NIST is mentioned only to identify the
speaker.

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011
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NIST Laboratory in Boulder, Colorado RS R M7AR—JLF —DNISTHFZE R

o o B

Science and Engineering Education and Career Paths B TE#HBFEXvI)T7/NR
Bachelor of Science (BS): 4 years Undergraduate ~
2444 Internship :
EREQAA—T T Ma.ster of Science
i l (thesis) (MS): +2 years
B GR) :+2%F
Temporary Job in Master of Engineering (MEng) v
McD?naIds 5$) (no thesis) or Professional Doctor of Philosoph
RUEFILET Science Master’s Degree (PSM): ; Py
FILISA R (¥) 5 (thesis) (PhD): +2 years
+2 years Bt 424
ITEEE GRXEL) F=&
ETE D v
+24F Postdoc at university or national
| laboratory: +2 years
- REPENL AR TORARY +24F
Graduate Student Internship
KERED 5oLy T v
Assistant Professor (S)
l Associate Professor (SS)
Full Professor ($SS)
Job in industry ($SS) Job in industry ($5S$) B (¥)
EEERA~TRL (¥¥¥) EERA~TE (¥¥¥¥) IR (¥¥)
iR (¥¥¥)
Ron Goldfarb, NIST, Boulder, Colorado, USA 4 Ay I—J)LRI7—7 NIST, R—)LH—Tl1, IOFRM ., 7 AUH
Toyota Technological Institute, 9 March 2011 BT A (201143 A9H
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Professional Science Master’s Degree

FESSIONAL
NCE MASTER'S

PRO
SCIE

Started in 1997. Offered by 106 schools.

Prepares students for science careersin
business, government, or nonprofit
organizations.

Combines science and mathematics with
business, management, policy,
communications, and law.

Communication skills, leadership, and team-
building.

Connections to potential employers through

EMHZELLLIIRITEEREL

OWNC/Iz
C.O D,
(=] “
% S

(o) o
(/4 TE Sc'\\

19974537, 106 TR G,

EER. BF. FEFRRKICFE T 5FE
DE=ODTHTIVIEFYIT ISR,

BRMFOIBERE. IR—U AR,
TEERER. BUR. ZRICWAT %,

i By SV D & 3 R Bt B N
F—LEILTA42Y,

18—y T aBLTERE LIS TEE
HHEHDIARELEZRERED,

internships.

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011

Ay I—)LRI7—7 NST, R—)LE—Tfi, ISR, 7AUH
BIPTT Ny (201143 A 9R

Financial Benefit of Internships

FHRE DR

Annual salary offered to undergraduate students without and with
internship experience in 2009
AB—2 Dy TRBROBEICEDFINDEL (2009)

570,000
Binternship: yes L1
60,000 . - hio: o 72 1 Students who received an offer
$50,000 nternship:ne %L1 1 after applying for a job:
Internship no: 31%
540,000 Internship yes: 42%
4$30,000
$20,000 RACEERERASN-Z24E
' A=y TRREREE: 31%
$10,000 A=V TRERE : 42%
30
\.;5_‘ vl R B |;'.3‘“ o An internship helps
o o o o e & undergraduate students get
H{-J@?" ﬁqﬁm &&“' \}i}c’-‘b ?g_@}“ = accepted to graduate school.
= o o &
o @_\-;5 AB—2L v T E, EEED
o KEFFREZIZHFIZEL

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011

Oy J—)LR27—7 . NIST. R—)LF—T1. 2RSSR, 7AUAH
S

§ A 20114E3A9R
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Other Benefits of Internships A= 9TDFDMDF S

Learn more about a chosen field. Learn BIRLEAFITOVWTEILIZESRIENTESD,
career-related skills. Investigate T FICEHEL-HiiEE B TE5, Ak
organizational cultures. Meet people to gain =~ #l|[Z D\ THBZEMNTES, [FEDER#
future employment. SptES,

Stimulate interest in academic course work. HEPBAOEAGELT-E 5, XEERKOH
Strengthen written and oral skills. Apply ERERILT 2, AETOEREEHLT
classroom theory to real work situations. FRTEZ, SENLEEBEL D525,

Develop an interdisciplinary perspective.

izl e . BIEZ/{ 5%,
Identify interests and talents. Get self- REPTRORR, BEEHS

confidence.

Off-campus training
helps students’
careers!

FHTOEEFIL.
FEDFYITTY
FIThYFET !

Ron Goldfarb, NIST, Boulder, Colorado, USA

Ay I—J)LRI77—7 NIST, R—)LE—Ti, ISR, 7AUH

Toyota Technological Institute, 9 March 2011 ST A (2011538 9H
Recommended Components for A=Y TDISEIZEITS
Internship Application 4L AR TH
Very good, detailed letters of BENLDHRESLLY, FHEALTHEREX

recommendation from professors

Interesting and original letter
or essay written by student

EHBEL., HEEDHIXE

Good grades in classes BELE
Honors and awards ZEE
Laboratory skills IS AT
Research experience HRERER
Work experience I HEER

Leadership experience )—F =97 DIRER

Volunteer experience RIUTAT7 DR
Ron Goldfarb, NIST, Boulder, Colorado, USA 8 Oy J—)LRI7—7 . NIST./R—)LE—T. IBSKEM . 7AUH
Toyota Technological Institute, 9 March 2011 EIPIT A (2011483 A9R
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Characteristics of a Good Internship

Many students participate. Students contact
each other before arriving. Students live
together (men and women separately).

Welcome event for students. Students learn
about the organization and safety.

Social events for students
without and with advisors.

Students works in teams.
Advisors talk to students.

Students are allowed to try their own ideas.
Advisors do not get angry when students
damage equipment.

Students give presentations about their
work at the end of the internship.

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011
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F—LTHEETS,
R
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EIREEEDFTEREONELY,
A=y T DREBIZE S DITo1=1E
FEITDOWTHERREZIT.

Ay I—J)LRI77—7 NIST, R—)LE—Ti, ISR, 7AUH
BT gAY (20114E3 98

Possible Problems with Internships

Some supervisors make interns do boring
tasks.

Some SUpEI’ViSOI’S are mean.

In such cases, student should request a
different supervisor. Do not wait too long!

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011
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DELBVNEEEL D,
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55




Benefits of Internships to Employers ERZFIZESDTDAE2—2 9T DF S

Internship program helps company find AB—2oyTTOTSAIL, BEROREESE
future employees. BT FEITICES,

Good way to evaluate potential employees. JgskEDt£E#FMITARVNVFEERTHS,

Interns help increase productivity. EEMOBLEOFETEAS,
Interns who are hired remain A= E R -2 I E AR ESITEY
with a company for a long time. %b%#i(:ﬁ%é{tﬁ r:‘-fl:&é

Interns bring new ideas. HLWNTFATET7ELEST,

Interns are inexpensive.
P L=V FRETHED

Internship programs help the community. 23—y TTRT S LI,
:El:T’réﬁt(-}éo

Some small companies cannot attract top ~ /NEBERFBFLFLEESISMHITHIENT

students, but they can get top interns. ELRVD, BELGAUE—ERDIIENTES,
Ron Goldfarb, NIST, Boulder, Colorado, USA 1 Oy F—)LRT7—7 NIST, R—LF—th, 305, 7AUH
Toyota Technological Institute, 9 March 2011 BIFIT Ny 201143A9A
Summer Undergraduate Research NISTOEZZEEMEIzA— v
Fellowship (SURF) Program at NIST (SURF) 745 L

For undergraduates at U.S. universities or FAYJADOKFECIETEWMEFBIsT pilE
colleges with a scientific major and good BRERAIZAITT,
grades who intend to pursue a Ph.D.

Multidiscipli h
ultidisciplinary researc SR (4 A ) TR

11 weeks, late May to early August . .
yHo eary Atlg 58 kM58 H EaET (1LER)

Open to U.S. citizens and
permanent residents

KETRELITKEER T

Competitive selection process RFEICKDEEEIR

Total stipend $8700 HWI0FADRZEZA

“My mentor encouraged me to be —— ) - _
independent in the lab and to make my own [RARETIEEENTHOLS(Z, RERIS

decisions regarding experiments. This BLTRBEZESTREET DL, 16
encouragement gave me confidence as a BEMEL TNz, SRED T EMNFLIZHE
researcher and allowed me to grow REHEELTOBEEZVOL. TOERHEE
professionally.” fzE T FELT]

Ron Goldfarb, NIST, Boulder, Colorado, USA 12 Ay I—)LRT7—T | NIST, R—)LF—Th, AASKM, 7AUAH
Toyota Technological Institute, 9 March 2011 EIPIT A (2011483 A9R
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Quotes from SURF Students

“This was an excellent opportunity to get
real-world experience.”

“l learned how to use many different pieces
of equipment. | learned a lot about the
research process and how a research group
works together.”

“l enjoyed getting a multi-disciplinary
experience in the lab. | learned how to work
with researchers with different backgrounds,
and | also had the chance to use research
tools outside my field of expertise.”

“I loved being in the lab so much and
learning so many new skills.”

“This was a fantastic experience. It helped
me decide on a field for graduate school.”

“It was a great opportunity to do research
and get experience early in my career.”

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011

13

SURFIZEREDEE

MREHSFRRT HIETFD
STl |

[Z{DEBHIBRDENAEZV., HATIB
BI2OWTRUV. HEITIL—THRED LS
[ZEETEIONEZAT, |

[ARETERTRBREEONTEL
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Quotes from SURF Advisors

“Interacting with and mentoring a young,
enthusiastic scientist was very rewarding.”

“One of our best Ph.D. students originally
worked with us as a SURF student.”

“My student was exceptional and was able
to work independently. He brought new
ideas to the data analysis and implemented
them successfully.”

“My student was an outstanding contributor
to my research. | was very impressed by his
work ethic and the quality of his work. We
are writing a paper.”

“The students are consistently enthusiastic
and do high quality work.”

“My student was a real self-starter. He was
hired by another researcher; otherwise |
would have hired him.”

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011

14

SURF{EEEDEE
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Professional Research Experience NISTD FZ IR ZRAER
Program (PREP) at NIST 7045, (PREP)

Provides laboratory experience and financial OSSR KEDFEE . [REANDHETIRER
assistance to undergraduate, graduate, and BB IERITO,
post-graduate students from universities in

Colorado.

Other Internships at NIST NISTOZDMD A R2—2 Sy T
University graduate students (master or FAYHONBEDOKENSDFLE (BTE
doctoral level) from American or foreign f-IX g+ E5E)
universities

Professional Guest Researchers at NIST NISTOTOTTyS aF LEEHRES

Postdoctoral associates (2 years)

RARY (24 /H)

University professors (summer or one-year _
sabbatical) REHR (BFF(TLIER)
May be American or foreign (J-1 visa) FAYAAZEIZI - 1IEHREOHEAN

Ron Goldfarb, NIST, Boulder, Colorado, USA 15 Ay J—LRI7—T . NIST. R—LE =i aBSRM. 7AUH

Toyota Technological Institute, 9 March 2011 BIFIT Ny 201143A9A
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Thank You Very Much!

Toyota Technologica

Masamichi Yoshimura 4T H i
Internship Program Director
BEEREE

Hiroyuki Awano % &2
Materials and Information Recording
Laboratory IEHRECEREEEMBIEARE

Takao Suzuki 5K i
Former Vice President
CIRE =R =S

s
.-_'_#
hd
i
Hiromi Kakazu B# 58
Master’s student and
Intern at NIST in 2009
BELHREREFE
NISTTA > 2—2/(2009)

Ron Goldfarb, NIST, Boulder, Colorado, USA
Toyota Technological Institute, 9 March 2011

ES3HHYMNESITTNVET !
| Institute EHIEKFE

Itaru Kamiya 84 &
Quantum Interface Laboratory
EFREYEHARE

NIST

)

RISZONT

Richard Mirin !)Fv—FK 31>
Host for summer intern from TTI
BEDA3—2DRAE

Translation Assistance EER % 1E
5= LEIER

Yoshihiro Nakashima Hrlg %%
Guest researcher from Kyushu
University ZEHZRE (LI KZF)

Google Translate
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“Training our students to act as competent and responsible agents involved in
research and innovation on a global scale.
A presentation of curriculum and educational methods”
L. Le Gendre *?

lUniversité de Rennes 1, IUT de Saint Brieuc, I.E.T.R. (Institut d’Electronique et de Télécommunications de
Rennes) UMR-CNRS 6164, 18 rue Henri Wallon 22004 Saint Brieuc cedex, France
2Université Européenne de Bretagne, France

The University of Rennes 1 is a multidisciplinary University that regroups 19 training
departements, including 7 research and technological university institutes and 2 graduate
schools of engineering. The main fields of training and research are focused on life sciences,
materials, health science, mathematics, communication sciences & technologies and human
and social sciences. About 24 000 students (including 2 700 foreign students) are evenly split
into those fields leading to the awarding of more than 10 000 Diplomas/year. After a short
presentation of the studies organisation (from undergraduate to doctorate level), research
organization and international affairs are described in relationship with student mobility.
This presentation is focused on the master degrees in materials science. The different
Master curricula, including the French graduate school of engineering specificity, present
common eductional methods. Beside conventional lecture-style course, and in order to
developp student’s abilities (adaptability, creative spirit, leadership, global world vision), 3
significant modules complete their training :

- Practice-Based teaching : Practical works and Industrial R&D projects

- Industrial and academic internships

- Student Personnal Professional Project (SPPP)
An example of Industrial R&D project is given by means of the presentation of the European
Shell Eco Marathon (Students have to design, build and drive a prototype with innovative
composites technologies in order to reach the highest distance with 1L of fuel). The
importance of student mobility via internship in foreign countries, the part and the position
of the pratical works and the content of the SPPP module will be discussed through the
description of a European Master Degree (MaMaSELF — MAster in MAterials Science
Exploiting Large Scale Facilities) and the structure of the studies in the Graduate School of
Engineering (ESIR). Those modules are present from undergraduate level to doctorate (with
different grades) and, for the internship abroad, are supported by an important foreign

partners network.
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“Training our students to act as competent and responsible
agents involved in research and innovation on a global scale.
A presentation of curriculum and educational methods”

Dr Laurent Le Gendre

University of Rennes 1

NAGOYA - TTI - Symposium on
gtive Learning in Graduate Educatlon s
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19 training departments:
m 10 UFR (research and training departments)
m 7 institutes, including 4 IUT (University Institute of Technology)
m 2 graduate schools of engineering

40 research units

5 main fields of teaching and training:

life sciences

materials science

health science

human and social sciences

mathematics -communication sciences and technologies 3

Students: 23,593 (2,700 foreign students) :
Sciences 5,875

Human Sciences 8,723

Health Sciences 5,109

Technology and engineering 3,886

Lecturer-researchers and lecturers:
1,600 full time (+ part time professionals)

Administrative, technical and service staff : 1,130

More than 10,000 diplomas awarded each year

66



i e

i FELEA Saint-Brieuc
— UurT — urT » N = = %
Saint-Brieuc Saint-Brieuc e Eng“.'eerlng le m'

BACHELOR'S DEGREE MASTER'S

DEGREE

Medicine, Pharmacology and Dentistry

5 Doctorate

DOCTORATE

180 credits

300 credits
* PBD = Prefessonal Bachelor's Degree | UTD = Universty Technolegy Diplara (DUTH[VTC =WVacas onal Tramirg Certifeate (BTS)

40 research units (laboratories)
40 common platforms

OoOo0oa

Chile - Brazil + USA (in process)

1,345 lecturer-researchers and researchers

Participation in 5 international doctoral schools : Japon - China -

Creation of 5 international associated laboratories
o China (2), India (1), USA(1), Chili (1)

O 4 doctorate schools (PhD training) and near to 1,200 Ph.D students

Material Sciences
Life, Agronomy, Health

Mathematics, Computer Science, Telecommunication

Human, organization and social sciences

O Rennes 1 selected in both Shanghai and Leiden university rankings
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51 trainings and diploma giving an international

qualification or a double diploma:

17 diploma with a European aim

18 diploma with an international finality

16 diploma delocated

Erasmus Mundus programs :

= MaMaSelf : a one year master in material sciences, exploiting large

m Europubhealth : a master in two years, in public health

Mobility:

400 students in study abroad periods (70% in Europe, 30% out of Europe)
430 students in training periods

2 700 are foreign students (near to 400 exchange programs,the others as
individuals)

1,020 international missions

[ International affairs

scale facilities

Opening day exhibition for all international students, social and cultural events
Dedicated orientation and information desk on each campus

Counselling and daily life on campus

French language courses
One semester part time complementary courses to improve the command of French language

Individual welcome services available to the incoming foreign students in the framework of
programmes

Information package

Welcome and help to settle in at the arrival

Integration on campus

Integration in the city

Accommodation in university residences or help to find a room

Steps to public administration offices: resident’s card ... (in cooperation with the Center of International Mobility)

Decentralised organisation of International Affairs department,
Permanent desks in faculties and/or Campuses
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Degree in Materials Science

21
P Undergraduate ESIR
P
. _ _ Graduate
Year 4 Chemistry Physics Materials School [Master 1
\ Of
- vateriats |[ENGineering
Year 5|l Solid state || Organic Green i Analytical f| ir(;as Master 2
Chemistry || Chemistry || Chemistry || Chemistry Man:gemen
- 4
Research Industry
Ph-D

Practice-Based
Active Learning

e Practical works

\:Industrial R&D project

| hear, | forget

| do, | understand

(Confucius)

| see, | remember

e

e |ndustrial and academic

(France and abroad)

Technical & \
Human skills
English skills

Internships

J

aV

Competent i _ _
. : e Recruitment simulation

Responsible - -

Students e Communication

¢ Student Personnal Professional Project

e Plants visits

10
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An example of Industrial R&D project

- European Student competition

290 Materials Sci. & Eng. Dpt. <—=> 25 nations

Objective : to reach the highest distance with 1L of fuel

T

== vENIrCOIE

11

MaMaSELF

Master in Materials Science Exploiting Large Scale Facilities

KMaMaSELF IS atwo year European \

Master program in Materials Science,
Materials which aims to teach the application of
Mana“”d “Large Scale Facilities” for the
gement . i
characterization and development of

\ materials. /

12
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Physics, Chemistry :

University of Rennes 1, FRANCE

The Mamaself Consortium includes 4
primary European Universities in the
field of Materials sciences, Engineering

| (TUM), GERMANY

rTechnische Universitat of Minche

1 Ludwig Maximilian University

University of Torino, ITALY

.

~

§

in Minchen (LMU), GERMANY
- J

13

e Study Program
e Language Learning ;

e Summer school

¥
£
3
E
B
E
g
i
o
&
g
3

Lsatus-Wecting & Fnsl Preseiatian
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[MaMaSELF - Curriculum

» Students study at two different Universities

A

A * They receive 2 Master diplomas
e L]
. e All lectures given in English:
L |
AV v = Physics and Chemistry of Materials
LT = Nanoscience
A A = Management and Project Coordination

I,IJ-_*. ka

\ = Large-Scale Facilities

9 ¥

The European ERASMUS-MUNDUS programme:
stands for the promotion of the European Union as a Centre of Excellence
in the field of higher education. It proposes scholarships for students

I I!I I MaMaSELF: a 2 year Master's course

France 1st year: Lectures at one of the 4 Universities
Germany 2nd year: 1st semester: Lectures at another University
Italy 2nd semester: Master thesis

15

[MaMaSELF - Curriculum

Fduration and Cultere Mamaself :
Erasmus Mundus a Master in Material Science

in the framework of the Erasmus Mundus programme

Master thesis in different fields of Materials Science in close
connection with large scale facilities (neutron & synchrotron),
in Europe and outside Europe at partner Institutions

* Fellowships for Non-EU students: 44.000€/2 years
« Fellowships for EU students 21.000€/2 years

PARTNER INSTITUTIONS:
JAPAN: Kyoto University

SWITZERLAND: ETH Zlrich and Paul-Scherrer Institut

INDIA: IIT Madras

16
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_ MaMaSELF

 Web: www.mamaself.eu

¢ Admission

CONTACT : Bachelor in Materials science,

Prof. W. PAULUS, Coordinator Chemistry’ PhySiCS etC
$§|T(’1L;§)B;;‘§.“;;£f‘;f°B' room 124 Good English competencies
werner.paulus@univ-rennes1.fr ° Application

Christiane CLOAREC

il e e Students submit their application online:

Christiane.cloarec@univ-rennesl.fr

reEsalE e e http://application.mamaself.eu

(deadline around the end of January )
17

ESIR

Graduate School Of Engineering

Materials and Management

Year 3 K 500 h : Materials Science \

ESIR _ _ :
50 h : Academic and Industrial Internship J
Graduate Conferences
Master 1 School | 160 h : Management - Business - ||
CO?O Communication Internship
. . 70 h : English Courses
Engineering

Master 2 \K 70 h : Other foreign language Courw Internship

&

Industry

18
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An overall approach :

grgraduate to Doctor students

Saint-Brieuc Saint-Brieuc
Post-Doc

N

@ Fractical works B ccching Assistant

@ dustrial R&D projects [ ) Research Lab.
@ English courses B stucent
() Lecture Personnal

Professional

() internship Project 19

NTNLU - Trondheim
D Norwegian University of
Schence and Technology
" P
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ﬁOSAKA PREFECTURE UNIVERSITY .

fuacvatos la Betanis
E Tokyo Institute of Technology ~ »

W2 KYUSHU UNIVERSITY

o

@ National Institute for Materials Science

1,
NEOMM h Materials Maglc
Hitachl Metals

MITSUBISHI
CHEMICAL
o 4 el
/.-— — National University Corporatio E II|
f / chuba University
EIAFEA F%x“? Rhodia

I>
- 21

&

NAGOYA - TTI - Symposium on s
sed A qlve Learnlng in Graduate Education <-NNE

Thanks for your attention,

22
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Remains of internship program of two TTI students , brief introduction of KITECH

and understanding of paradigm for the next generation’s work

Dr. Kim Sung—-Wan
Chief Researcher
KITECH . Production Technology

kimsw@Xkitech.re.kr
One month's internship training of two graduate students of Toyota Tech Institute at Kitech
( Korea Institute of Industrial Technology ) left some fresh impressions to our young
researchers last summer. In fact, first our young researchers have gotten the self-
confidence that they can communicate with foreign friends even with their poor
English. And eventually they became be interested in the international collaboration after
taking an interest in the Japanese culture. And finally they voluntarily bought Japanese
language textbooks. Second, they are changed to be very aggressive from past passive
attitude to their job .
The third, so far they misunderstand they knew Japan without knowing the Japanese culture
and history. At this time they began to know that they have to study Japan to understand the
true Japan. Even though it was expected to get good performance in short period but time
was not sufficient for the first trial . Therefore it is hoped to continue to sustain
and intensify the program by initiating the new joint research or short—-term exchange
programs of students to realize their achievement by themselves in short time with
rewarding pride.

From now on, I am going to introduce briefly some on-going
research theme of our researchteam for expecting the future cooperation in this year.
The subjects are development of CNTs hybrid material addable for the Al cast ,
Development of electrolyte for the room temperature hard anodizing and new aqueous
plasma treating technology for the surface hardening of tappet for heavy engine and
etc . As CNTs is difficult to distribute uniformly due to its low density and burn during
melting , we are going to fix the CNTs into the nitrided layer by formation of CNTs on
the nano-grains and wrapping them with iron nitride .

According to the cooling speed change with different quenching media, we try to develop

the new electrolyte composition to provide the high cooling capacity of electrolyte from



ionized states to oxide formation at the higher temperature anodizing condition . The

same quenching idea will be applied to the new surface hardening of 1045 tappet .

And if possible , I want to discuss about what future engineers need to prepare to work in
the new tough world economic, political system by paradigm shift. The factors like
SCO- PATO power, Change of Islam World, Financial Crisis, Loss of currency power of US
$, Energy, Global Warming and beginning of Withdrawal of U S troop from Afghanistan at
July 2011 etc will demand us a lot of difficulties to overcome.

To survive in this chaotic environment, we have to be equipped with the efficient tool and
useful knowledge to go with recent progress of science and technology . Even though it
seems hard & difficult work at first glance, we have to remember that it can be actually
realized by the human net works and working procedure like PDCA( plan Do Check
Analysis ) that is done every day. In effect we have to try to get the new information
and knowledge and to be used the new system together with other people to be

competent during graduate education period.



1S of internship prodram 0
two TTI students

Mar. 9. 2011

Dr. Kim Sung-Wan

Chief Researcher
KITECH. Production Technology
kimsw@Kkitech.re.kr

contents

hip, effects & problem

e Brief Introduction of KITECH &
Subjects of Research

e Expection for Co-Work
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— Cold cathode for FED

— Electrode for Fuel cell or secondary
battery

— Nanoscale transistor

e Suggested Application
— Probe tips

C,H,+ NH,

Aligned CNT

C,H,+ NH,

Aligned CNT

APL 75 1086 (1999)

C,H,+ NH,

Aligned CNT

APL 77 830 (2000)

ermal-CVD

750~950

CZH?+ NHI‘I

Aligned CNT

APL 77 3397 (2000)

PE-CVD 825 | C,H,+NH, Co Aligned CNT APL 77 2767 (2000)
Thermal-CVD 800 | C,H,+NH, Fe Aligned CNT APL 78 901 (2001)
950 | C,H,+NH, Aligned CNT
Thermal-CVD —— - Ni, Co TSF 398-399 150 (2001)
850 | C,H,+H, C,H,+N, Tangled CNT
950 | C,H,+ NH, Aligned CNT
Thermal-CVD ‘o Ni DRM 10 1235 (2001)
950 | C,H,+H, C,H,+N, Tangled CNT
800~900 | C,H,+NH, Aligned CNT
Thermal-CVD Ni JAP 91 3847 (2002)
600~900 | C,H,+H, Tangled CNT
PE-CVD 660< | C,H,+NH, Ni Aligned CNT APL 80 4018 (2002)
Thermal-CVD 850~900 | C,H,+Ar Ni, Co Tangled CNT APL 75 1721 (1999)
PE-CVD 500 | CH,+N, Fe, Ni Aligned CNT APL 75 3105 (1999)
PE-CVD 550 | CH,+N, Fe Aligned CNT JAP 89 5939 (2001)
PE-CVD 700 | CH,+H, Ni Aligned CNT APL 76 2367 (2000)
Thermal-CVD 800 | ferrocene+ xylene Fe Aligned CNT APL 77 3764 (2000,

380-500 °C
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Problem : Treatment temperature < 450°C
Boudard Reaction

Anchoring to surface
post treatment
cost

CNTs formation on ATONA &
Friction Coeff

Parameter onditions

Ramp rate 12.5° C/min
Pressure (atm) 1
Temperature (°C) 400-600° C
Reduction Time 10-40min
= observation Deposition Time 1-10min

= wear &friction test (450C)

Dry test o Oil test
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Plasma Electrolysis for Surface Engineasig®

*

I Lapping Heat treatment

Continuous
Vapor-gaseous .=

Spark ignition

Us Us

Gas liberation

Us
o o]
Arcing

Continuous plasma Ur Uy region

Micro
Sparking arcing
- region region »
) Porous 0
Passive film oxide film

Gas layer movement

with liquid compression Anodizing Area (50~150 V) PEO Area (350

ALO 22 Allll SdXI0F EctA Je M0l g0 B2AHS

electric potentia
can control heating
and cooling rates of
the workpiece
surface from 20 to
500 °C/s. This
allowed us to form
different thickness
of the quenched
layers (0.1 to 10
mm).
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Work piece

\ Plasma

region
Nozzle
Electrolyte
: T ' . T4
B0 = . —a— N
- —— 320V - &0
m-n:‘%l:l'ﬂ-' v —a— 300V
47y R —a— 280V
- Il'llﬁ \ K =
g O '\ L, -\ -
- - ‘h.". - o0 ;'
I =004 \H, LY 3
E 400 4 \ Laa al 20 %
E 3 \ . a
300 4 \ Illi L 20
W lt.i"
200 = Vogan haw, I""Inl :h fany L 1a
T T T T
0 1000 2000 3000 4000
Hardening Depthiu) a0

—s=Na1 [0
== 2
—a—No.3 .
= ] —o—No.4 =50
=u=Ng.5
L da
\
l\' \ - L 30
H'“EC”'/\ VAN &
1‘\' "ln__-
L 10
130 — 177+
0 W00 F000 B000 4000  S000  AOGO 7000
Hardening Depth{wu)

(DyHSSUREH

86



10N

+=

Applica

ing)

tute of WC alloy & Brazi

(subst

87



SSICHLEGH

PIESSRNE

KSM 2172(JIS K 2242)

88



Cooling Characteristics in
Quenching Process
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Application

0 Anodizing
VIAO application for Piston Head
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Global Warming  $%ise

- L

e

merging of SCO-PATO power after USSR & |
911 terror

e World Financial Crisis
(Riemann Brother Co, GE etc, Hedge Fund)

e Global warming

e World Population(gap btn rich & poor)

e Opportunity for Jobs
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S: Independent
aggressive

O: New World with IT/NT/BT
Young are always smarter

W: lack of brain stimulation:
creative & concentraion
: Getalong

T: little opportunity of jobs
heavy burden of tax with old people
& long education for children

preparing for battle

| have always found that
plans are useless
but planning is indispensable

Dwight D Eisenhower
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ABSTRACT

Facing the increasing international competition in higher education,
reinforcement of internationalization has been identified as one of the most
important goals of the near-term development plan in the National Chung
Hsing University (NCHU) since 2006. Various international activities including
dual-degree programs at all levels, student and faculty exchange programs,
study abroad programs, scholar's mutual visits, international workshop,
symposiums and conferences take place all year round in the NCHU campus.
Among which, the close collaboration between NCHU and Toyota
Technological Institute (TTI), debuted in 2006, has been recognized as one of
the most successful models. The collaboration covers a variety of aspects
including student and faculty exchanges, Master's double-degree programs,
online common course, and research collaboration. This talk intends to
introduce NCHU’s objectives on the double-degree programs and briefly
report the current status of the Master's double-degree and development of
the online common courses with TTI.






Cutting-edge Engineering Education through Introducing Practice-Based Active Learning

TTI/NCHU Dual-degree Program
and Online Education

Chun-Liang Lin
Professor/Chairman
Department of Electrical Engineering
National Chung Hsing University

) 2 T.Q- b A .

4+ NCHU, founded in 1919 as the Advanced Academy 01
Forestry, is a promoter of biotechnology and englneerlng
innovations in Taiwan over decades.

4+ NCHU is a comprehensive umversny offering a wide variety of
programs through_E7 _'gpugges-.- WAngulure anrd Natural

Resources Sci

CICIT 'J__"

T*n"
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ngineer:
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Location

W 8,269

10000

100

Hectares

Campus Experimental Experimental
Stations Forests
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Dual-Degree Programs in NCHU

Counterpart Univ. NCHU Country Year

Saga University Univ. level 2005
Dept. of Materials Japan

Toyota Technological Institute| Engineering, Dept. of 2007
Electrical Engineering

La Trobe University Institute of ECommerce Australia 2007

Czech Technical Univ. in Prague Dep_t. of Mechamcal Czech 2007
Engineering

Case Western Reserve Univ. Univ. level 2007
Dept. of Environmental USA

Univ. of Delaware Engineering 2009
Dept. of Civil Engineering

AgroParisTech In;t. Life S_mence, Inst. of France 2007
Animal Science

University of Pacific Univ. level Ecuador 2010

Objective of NCHU DD Programs

o To develop a joint academic program

Allowing participating students of the
two institutions to be granted a degree
by each university

Establishing research-based collaboration
tie with the joining laboratories
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Degree Conferred

o Students earn degree from both of
the home and partner universities

Fulfill the graduation criterion from the
home university and the partner
university

Selection and Courses

o Decided upon through mutual
discussion between the institutions of
each university

Details of these items are set out in a
separate addendum to the agreement
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Program Duration

o Decided upon through mutual
discussion between the institutions

Details of the program duration are set
out in a separate addendum to the
agreement

Conditions for Earning DD

o Decided upon through mutual
discussion between the institutions

Details of the requirements are set out in
a separate addendum to the agreement
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Tuition and Fees

o Participating students pay the home
university’'s tuition and fees according
to the rates for their degree status;
the tuition and fees are exempted
from the partner university.

o Participating students may have to
pay the fees for courses other than
the Program.

Addendum

o Qualification
The applicant must be a full time graduate
student at the home university.

o Regulation

The applicant should apply the DD program
before the deadline set forth by the host
university.
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Addendum (cont.): TTI/NCHU

o Credit transfer

The EE of NCHU may accept up to 12
transferred credits towards the NCHU Master
degree, excluding 6 credits for Master thesis.
The AST of TTI may accept up to 10
transferred credits towards the TTI Master
degree, excluding 6 credits for Master thesis.

Addendum (cont.): TTI/NCHU

o Degree conferred

The Master degree will be conferred by
both of NCHU and TTI after the student
fulfills the requirements of the two
universities.
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Current Status: TTI-NCHU DD
Program

o 2009/April~2010/March
Ming-Yi Huang, Chien-Ting Li

o 2010/April~2011/April
Shi-Jia Pei

o 2011/April~2012/March
Chien-Pai Wu

Online Common Course with TTI:
Energy Conversion
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Objective of Energy Conversion

o Contain all aspects of knowledge, including
Semiconductor Quantum Structures
Energy Conversion using Quantum Structures

Electrostatic microactuator for driving with low
power consumption

MEMS for reducing in-process products
Optoelectronic Device

Solar energy conversion by thin-film silicon solar
cells

Reliability of thin-film transistors
Strain Effect in SiGe materials and devices

2010 Online Course - Summary

o Energy Conversion (2010 spring)

Dates of class
o TTI: April 8, 15, 22, and May 6
o NCHU: May 13, 20, 27 and June 3
Number of registered students:
o TTI: 42
o NCHU: 18
Instructors
o TTI:
Prof. I. Kamiya and Prof. M. Sasaki
o NCHU:

Prof. Zingway PEI, Prof. Yeu-Long Jiang,
Prof. Han-Wen Liu, and Prof. Shu-Tong Chang
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2010 Online Course - Syllabus

Prof. M. Sasaki

products, -case study-

Instructor title contents
TTI Semiconductor Quantum Structures | Basic electronic properties, Growth and synthesis
Prof. I. Kamiya
TTI Energy Conversion using Quantum | Photon absorption, Luminescence, Photovoltaics and carrier generation
Prof. I. Kamiya | Structures
TTI Electrostatic microactuator for Actuation methods for microactuators, Characteristics of electrostatic
Prof. M. Sasaki | driving with low power force, Technical challenges
consumption
TTI MEMS for reducing in-process Digital Micromirror Device: Filmless theater

Grating Light VValve): Film-less plate for offset printing
Spatial Light Modulator: Maskless lithography

NCHU Optoelectronic Device Organic Thin Film Transistors, Organic Photovolatic Devices
Zingway PEI

NCHU Solar energy conversion by thin- silicon thin-film materials structural, optical and electrical
Yeu-Long film silicon solar cells properties ,solar cells performance

Jiang

NCHU Reliability of thin-film transistors 1. The instability mechanism of a-Si TFTs

Han-Wen Liu 2. The instability mechanism of LTPS TFTs

NCHU Strain Effect in SiGe Materials and | 1. Basic Strain Properties of Semiconductor

Shu-Tong Devices 2. Band Structures of Strained SiGe

Chang 3. Transport Theory of Strained SiGe

4. Strain Engineering in SiGe Devices

2010 Online Course - Summary

o Energy Conversion (2011 spring)
Dates of class

o TTI: April 7, 14, 21, and 28
o NCHU: May 12, 19, 20 and June 2

Instructors
o TTI:

Prof. I. Kamiya and Prof. M. Sasaki

o NCHU:

Prof. Shu-Tong Chang and Prof. Tsong-Sheng

Lay
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2011 Online Course - Syllabus

Instructor title contents

TTI Semiconductor Quantum Basic electronic properties

Prof. |. Kamiya | Structures Growth and synthesis

TTI Energy Conversion using Photon absorption, Luminescence,
Prof. . Kamiya | Quantum Strucures Photovoltaics, Carrier generation
TTI Electrostatic actuator for

Prof. M. Sasaki

driving with low power
consumption

Actuation methods for microactuators, Characteristics of electrostatic
force, Technical challenges

TTI
Prof. M. Sasaki

MEMS for reducing in-
process products, -case study-

Digital Micromirror Device: Filmless theater, Grating Light Valve:
Film-less plate for offset printing, Spatial Light Modulator: Maskless
lithography

glrir'l%n Strain Effect in SiGe 1. Basic Strain Properties of Semiconductor
Chang 9 Materials and Devices (1) 2. Band Structures of Strained SiGe

gﬁj H.Il.JO n Strain Effect in SiGe 1. Transport Theory of Strained SiGe
Chang 9 Materials and Devices (2) 2. Strain Engineering in SiGe Devices
NCHU

Tsong-Sheng
Lay

Solar energy conversion (1)

1. Fundamental of solar cells
2. Fabrication of solar cells

NCHU
Tsong-Sheng
Lay

Solar energy conversion (2)

1. Intermediate band solar cell
2. High concentration photovoltaics system

Online Course - Equipment

High quality video conferencing set-top Aethra Vega X5 1
Projector Hitachi CP-X260 1
42" LCD DISPLAY CHIMEI DTL-742E510 1
Personal Computer DELL OPTIPLEX 330 1
INTELLIGENT COMMUNICATION COLOR VIDEO CAMERA SONY EVI-D30 2
Control Unit SONY SX-M1000 1
DELEGATE'S UNIT SONY SX-D100A 31
2 CHANNEL Power Amplifier SONY SRP-P50 1
MATRIX SWITCHER SONY PVS-880S 1
Speaker SONY SRP-S720 2
Monitor SONY PVN-14N5E 2
Speaker Panel Speaker 4
Compact Mixer Phonic MM2005 1
Resistance Touch Monitor ACCU 772ETP 1
VGA CROSSPOINT MATRIXER SWITCHERS CREATOR 1
Dual Channel 31-BAND Digital Graphic Equalizer Phonic iA231F 1
Wireless Receiver MIPRO ACT-707DE 1
Power Auto Controller FIXED-STAR EM-200 1
AUTOMATIC VOLTAGE REGULATOR HE-105 5KVA 1
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Online Course — Photo (1)

Classroom-Rear View Classroom-Front View

Online Course — Photo (1)

2010.04.08 Class
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National Chung Hsing University

Honesty, Simplicity, Exactitude, and Diligence

You are more than welcome to
visit NCHU in central Taiwan...
http://www.nchu.edu.tw/

Thanks for your attention
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ABOUT US

BANDTERZEZAS.

AR M EERT, BRI 14L, tth 7R 3L (20065E3AH)

mBEEEETIRW N, - - O FRRAICHETE7—
TyrLEET, BELMUEREVTVET, [#&] A& 0d
T EELELRECATHEDATVET, MBS S, WESh,
—ENHEERBEBIANCENVAENEBNATHY BERIEOL
REMPKHZHRICHLZTEDIMIRMHELTVENTY,

Dz~ HEH . ﬁg;&;ﬁ(@ﬁaéﬁmﬁmﬂ
© 2011 Nippon Steel Corporation. All Rights Reserved. lm);;ia q::'

RAEIZS Rk

NIPPON STEEL

FREL—J

EEDEDE~. HEK ¥EE$§&§(HE)%EEETI‘IBHL*B

© 2011 Nippon Steel Corporation. All Rights Reserved. P4 IHHRE B &
Epi23EIHOH

116



Lo el
NS AMITEMENRNELS, B2 —-NERN (B3 f&5N.
AR A ELERENIRENARMOETIREVIRRFEERT
EoaTVET CORCHEREXENRFLNLTEY. THANECE
MLEBRHERARENE 2 E=-F b= Y=-HErARGZEeHmTT,
Em
“HE
N
.
s wdEE
Ll
e
okd
kD EDE~ HEH o ﬁgg%fg(@ﬁﬁfﬁmmﬁg
230
© 2011 Nippon Steel Corporation. All Rights Reserved. 1&'22&;?_5 of

AT A RIS

NIPPON STEEL

AEBRBHRRERERN

Tin-free steel FERAE FiR

2.9%
. I ﬁz 10.7%
Teoosmir 3%~ \_._.\.

Yol =
P roduction \ ﬂ'ﬁafﬁ
: 100%

-

] 28.9%
23.3% E
BRIEEAY > TR .
5.3%
BEH - ZMIR 21
o R e
SR
kBDETDE~, HAS A AREEH) L H BRI
P6 FHMEE-HI £

© 2011 Nippon Steel Corporation. All Rights Reserved. o Hom

117



BB (7]

BOWLEGCFRIEETFEIEENAT

EomdEBRCBA S oREEERENN T
FriAMEREMERE) L. (RAAFERD D
OERAE] EMHRT S ST SMImE L
FAN=LEMRE. EERAORMENE-FLALT
HAEMETECECINERLALD TS, BE. N
FOI~SHENSF-FSGHTHY WA =EH
W opte—M MAEY . WEMCECEHGARTINE,
BOMA—rEXe{E Lo RHESL2EIH
HELTHBRE XA,

EBDEDE~, WHHEH
© 2011 Nippon Steel Corporation. All Rights Reserved.

P7

B AR ()Rt BRI AD
IHHARE B #
ThRy23EREOR

e s B e o ens

AT A RIS

NIPPON STEEL

£ 9 2 BRI S

8

(®)] BEmVYASSREEED

1978 80 BS

BRI ERET - - &bIC, M
BLEEHRS S RN WL THELBIRD SN .

R4 E B

bt T B b ke AN S

85

T

2000 05

) F B ASEW LA DN DA, (2004). BAREHR#E

REDEDE~, HAKR
© 2011 Nippon Steel Corporation. All Rights Reserved.

FEABFHRREERITHRE
TEHURE-BI £
233 AR

118




RAIBZASHYIE

NIPRs
_ I\ F AL RO REERRE
TSIN/mm?)
Lo . 340~370 390 ~440

| 590--780 . 580~-1270

ot K UL 5= 4)% B A B :
LMD O BR,
(2004). BARFH R+t

FUF—HF— E’
rmu-—«u = 500

. 490~540 gy 780

590
EEDETDE~. HBH ¥ﬁE$%$§(ﬁ)$ﬁEﬁﬁfﬁﬁﬁ%
© 2011 Nippon Steel Corporation. All Rights Reserved. IBRURE-HI &
TH9aEIHAH

AN A RIS

NIPPON STEEL

BERUVENATHR
TRIF : TRansformed Induced
Plasticity, MTHOAEIE,

DP: Dunl Phase, BH o« +H

200 400 600 800 1000 1200

RERATS (MPa) :
nmY A ZXDRIEMAHE. umH A ZXOFcERNELEEL .|

MILPTOEREREREMSE.
48) BB  E2oEIMKM I F S+ —FTF A - SREAFHHIE A - EE4R. (2003)p.325
E#EDEDE~, WBEH FEHARBHO A HERMFRER
© 2011 Nippon Steel Corporation. All Rights Reserved. EIRHER B &
ERF23EIHAR

119



RRBEZS SRR

NIFFON STEEL SieRTIE
EBIFEICLSEETOER

L0333 __7
LT F ol ! t

KLk TR
s o |
ERE I ﬁﬁ l I

T T
e l,“,,’

Ui

il 50 8 3

4)%T B ASUHM SR ERKMA DA DK, (2004). BAREH IR

ERDEDE~. HBH ¥ﬁﬁ$%i§ﬁ(ﬁ)%ﬁﬁﬁﬁfﬁﬂﬁ%ﬂ
© 2011 Nippon Steel Corporation. All Rights Reserved. P11 IBRURE-HI &

TRy23EREOR

RABZSSNEE

NPFONSTERL  E224EE LHALE—U Ly TBAKR

ZAGR
ERHEAR 2
BT FEAR (P RFEFT) 37
EZ 0= 2 ¥ 35l 28
KHES LHEKFT)
I 40 & §% A
R vl
ERR AR
RSk 217
J\ % 5 8% A 19
o ERGA 15
# & 147
EEDEDE~ HBHEH B AR E BRI
© 2011 Nippon Steel Corporation. All Rights Reserved. o m*fﬂ,' ®

120



K4

REKF 16

HERIEAY 11

—— RPN 10
Ei 11090 AT E KRS 8
= 78 RREKF 8
KErKZF 7
RILKRZF 7
BREXZ 5
2EHEBKF 5

[ L K= 4

kBDEDE~ HHH FEASE@ AT ERMHRE
© 2011 Nippon Steel Corporation. All Rights Reserved. i mﬂ' ®

RABZSSNEE

MO STEEL HCricH 5 ANEH

(1) HFFIZHBIFEZANER
-BHBXRE. BEEMEEXRE. EAIEXRE., THXE. fib
BHEBRR - U - AHEBEBREOTEAEI— v TR ANGE
(FRR184%3A8)
- 2 ANEIS
LEEBHMHEE., SREE (M. EX. TOXEH).
{5 GER. Eix. W)

(2) BHET—~ 4l
OHRA 44—y (R#E. 1~1578)
PRS0 DEBILRIZEEDIEE

QEERIFE (5. 1~38)
-HOMEECORERRE &

EEDEXDE~ WBH FEABR) AT ERMHRE

© 2011 Nippon Steel Corporation. All Rights Reserved.

P14 EIRHER B
TE3E3HOR

121



e = —

| BEOEHCHEESRSO
' EADEES

kDD E~. HEH o ﬁgx%g(@ﬁﬁf;ﬁmmﬁg
© 2011 Nippon Steel Corporation. All Rights Reserved. EE'ZE};;EEQA

NPPONSTEEL  BBMTHMBERE — [NEORERIE]

_'L

HI2, RN LR 0 R I o0 BRBE IR B

REDEDE~, HAKR B AR () BRI AT

. ) ) P16 THHRE-FH) &
© 2011 Nippon Steel Corporation. All Rights Reserved. o Hom

122



BRI
NIEFPON STEEL

|

oS I S EME %ﬁ%i:whﬁﬁﬁﬁl dbimEEEN ToMREED,
w2 SRS ER;164£10A O TREEOEF

RXBQEok~. HAR FEELUGD & BRI
© 2011 Nippon Steel Corporation. All Rights Reserved. P17 IBRURE-HI &

TRr23EREOR

RN ZD S Iek

NIPPON STEEL

JtiEEE ERTERBFICHITHEBIEGER

Wk iR - R i - FHEANEE
EREE _v // 7}:%

5m 7/ 1 i
10m * 1.1m —6
™ e 5

J’-l---&--—w

50m —— 1.5m —e 108m
iﬁEA
iEEB % HEX
el (ﬁﬂlv')’+ﬁ$€i)

E-1 FEREKERETHER

ARRE. ROMBET. RBER. BIXK—. EHER
1Ay H)—rEfiT)—X. 72(2006)p.182

EEDEXDE~ WBH b8 B AR () BRI AT
© 2011 Nippon Steel Corporation. All Rights Reserved. m?gl #

123



BRI
NIEFPON STEEL

s
g

g &
g 8

:

_-:‘é'

g

520D M 2 T8 Y R R (g/m2)
m 3
g 8

(Mg mit)| (MR 0&)
H-3 HAEEeHRk GHETEH) (K07, &:H8)
AGHRE. ROMET. RBEE. BIE—. EHER
rav )Y —hEfiTY—X 72(2006)p.182
EBOEDEN, HHEK oo B AR & B B R ATHIE

) ) ; THURE B &
© 2011 Nippon Steel Corporation. All Rights Reserved. - oH

ERLoRY AT
sy
Wk
; R BGERR
DISARE -ﬁ ERNBT
I\ Bk PR g, W o
e ety SERRER
* EmEs R
KA EERFR
-
EEDZTDE~ HBH #H K%fgﬁ(ﬁ)& B RS
© 2011 Nippon Steel Corporation. All Rights Reserved. P20 IHHERR-BI £
ERy23EIAOH

124



RREZR A

NIPPON STEEL

K 6)X&H &L #kHEim=
E12 A 52 m e 7 4 Al (R uEREE MO E B, BB, (2005)

EBOEDEN, BB K FEARGRE BRI

THHERE -H #

© 2011 Nippon Steel Corporation. All Rights Reserved. - aH

RN ZD S Iek
NIFPON STEEL

RBREAKE (ERE

1]
70
ouli
a ‘
o]
wt

~34 A1 (2008.4.22) ~
HEE BEm B
] Bi{ Ne.1 MNo.1A | NelB | Me1C
Fe (1] 2 E_||:|_ | ] 70

TH | oom | 017 | 020 | 018 | 017
T# | opm | 002 | 004 | 003 | 003
i | oom | 027 | 031 | om0 | 027

Ca | oom | 430 | 374 | 313 | 3m

Me | ppm | 1300 | 1206 | 1,199 | 1227
oh | - | 813 | 84 | aa2 | a4
; s/m | 543 | 487 | 433 | 485

ppbt—5—DFenHEEEmE -

EEDEXDE~ WBH B AR () BRI AT

. ) ) THHRE-HI #E
© 2011 Nippon Steel Corporation. All Rights Reserved. o Hom

125



BRI
NIEFPON STEEL

ﬁtﬁpqg)ﬁﬁ AFVHER

(Canj—{Ca™) + (0"
(SiD) + [20™1=—=(5i04)

(FovD)—=12-21) (Fe™ )
« {321 (Fa™) « (0%}

ASHIAS LRE. A5/ HARBES

EPEDG rpha}m’z +Oelgl — POV
Lbh%tu"l +2(Fe0i— (POI ) « 21 [Fel
BCERE el .Jz-m#gl —Coigl
€]+ (Feutd) —=L0ig) +t[Fe]
BSigEd [5il +0:lg) = (5i0:)
[Si] +2(Fe) — (5400} + M [Fal
FeODEREL tlFel+J00(gh — (Fexs]
= AW+ RLPG
N %

KEGENTERE®RILAA, . BRIGBDONE. BX. 8.
TuHAEEREL, BMMRETS,

BEMIRSTELTEREEhE, BEEDIE 2 THREN MY, D BARBI: BEBH DA BE,
WOERZASYZRY CEh, ERETFEROPLL T MEELS, (2004), EIAELHERH
(BOLOE~. HEK B AR B B RS
IRHEE BN #

© 2011 Nippon Steel Corporation. All Rights Reserved. - oH

e s B e o ens

AT A RIS

NIFPON STEEL 3. ¥ AE — NEARRST
MBRRRSYT BEHEBEHHFT LD-ORPUERRSY

F1 KREIER

Ca0O | SiO; | T-Fe
4407 [ 18.98 | 15.16
4285 [ 18.01 | 16.78
4437 [ 19.18 | 14.33

m-Fe | Na,O | CaO/SiO,
264 | 054 2.32
3.10 | 0.64 2.38
3.05 | 0.54 2.31

RMRASTEFe> =S EICET,
f=fzL. 7)—7%2CaOiREA R .

£BDLOE~. HBSH AR L & B HIRFTR
P24 TEHURE-BI £
233 AR

© 2011 Nippon Steel Corporation. All Rights Reserved.

126



X BKA~NDZREROIK

RWERSTZBKISRETHERENFELE,
CaO + H,0 — Ca?" + 2 OH"
REEEMIBR RS TIXEEHEL, CaO+CO,—~CaCO,

Mg?*+20H" — Mg(OH),

EfEDEDE~ . HBHEK

© 2011 Nippon Steel Corporation. All Rights Reserved.

FEARBRRA EEH{’HE}
IHHARE B &
TRr23EREOR

RN ZD S Iek
NIFPON STEEL

REERBRER — HmiRk

CO; 10NL/min CO,

34rpm

100%

-100%

~4=100%

~+100%

(%f-Ca0)

== % -0-100%

0 4 20%

1%

6% 0.1

50

)= LIREDRFFEL

100 150 200
time(min)

——34rpm
T 16rpm
—=8rpm

50 100 150 200

time(min)

)= LIREDRFFEIL

EAD RIGRE L 1R,
CO,mE 20% Ll L TR— D RIGERE,

| RS EE IS EER DS L

kDD E~ HHK

© 2011 Nippon Steel Corporation. All Rights Reserved.

R AR )4 Eﬁﬁmiﬂ?ﬁ*

TEHURE-BI £
TapraEaAaH

127




= e
NEFONSTER R AR=XA — WEBREROME

ASTHFOMESEMEE
| REHE L MIZABERLSEBO B, |

EBOEDE~ WHBK o7 B AR &S BIHTHRE
© 2011 Nippon Steel Corporation. All Rights Reserved. mfgl #

SEFONSTERL i ih=Xh — BRRROME

CEERIEE Ca98% Si0.5%
K XRSTHFREEDSEM-EDXSH

ASTMFRAIZCa)YFRBHNELE. TDRERIT)—F1 LA

FHEH.
REDEDE~, HAKR b8 %E*%fé&(ﬁk)&ﬁﬁﬁmﬂ?ﬁ%ﬂ
© 2011 Nippon Steel Corporation. All Rights Reserved. mfgl #

128



RAIBZASHYIE

weovster  ARMERE — EBRER

Q) KBz J—HFARREEMRE
mixing vehicle
120Nm?/h
blower stack
valve

OO
O

watertank

Im?

EEDEDE~ HBEB 02 %ﬁEK%fEﬁ(ﬁ)%ﬁEﬁﬁﬁﬁﬁ%
© 2011 Nippon Steel Corporation. All Rights Reserved. ‘Iﬁaﬁ’“ﬁ'?gl &

e s B e o ens

AT A RIS

NIFPON STEEL ﬁ

(MBS TFHEVERST ORBICOEICEBIBELNED TH 1=,

Q) HWBHOPRIT. ASTHFREICFET 7)1 L)V FBERIER.
DT EMRTHAEMTESNT,

Q) REIXH—ZRAN=REBILHBRETV. V-1 LRELI%BUT~DIE
BARRETHAH_EERLT=,

(4)RBEICRTIRBEBEABREERRL . MREERL

EEDEXDE~ WBH b0 ¥)?Eli4i%f§(ﬁ)%ﬁ§ﬁ’ﬂﬁfﬂ?ﬁﬂ
© 2011 Nippon Steel Corporation. All Rights Reserved. m?gl £

129



BRI
NIEFPON STEEL

A= 9T~ DR

(MEAL.EENMAZXTVSFRELRAFIC, HXEFBC-HRIBERICOVT
[GSRBHELTEZ L,

(2)M3—2 T DRBEEL. FPEREOREEZRES.

FHERERADHIF-EE

(NERTOREBRZEL., REMRROFTEEERERL T,
(2)BRDEAEZFELDH . PRYDHENDEEHRZEEBEL TS
(B FERFLTIIEL BEMICRVET L.
(A)BEABIBIZHL, TREEF. RORIMEGOTRSERL,

EEDEDE~, HAH %ﬁﬁx%fg(ﬁ)ﬁﬁéﬁﬁﬂﬁgﬂ
© 2011 Nippon Steel Corporation. All Rights Reserved. P31 IBRURE-HI &
TH9aEIHAH

FEER# B a5 12T,

EBDEDE~ HHH b #H K%fgﬁ(ﬁ)& o R
© 2011 Nippon Steel Corporation. All Rights Reserved. mi‘fgl £

130



Session

00000
Special Invited Talk [J
([ O0O0o00o00oo00ooOonon

[1 Expectations on Graduate Education

Doododbdbh dbdbddnd
Toyota Motor Corporation

oot

[1 Mr. Kazuo Okamoto

L]






REFRHEICHRFTHLD
FsEBEERRE BRI

MRTVIRDERAFE. NATVVNERRERISETORRE AR LICAF-RYBHE
Pl DS, TORNORATELERIL, KMFAREICBHELLDEBEFTH
HEELCERL. EBRREBLT. a7RITNZEE, £ L THRITOEZLIT
5.8 BEICHEICRfTAZEHA LI T oL R—/N\—- 22007
DEIFFAFENENITE, EDLEEBEEIN RERLFICEIUTORAZET
HRMEDERERFI D,

OIELWEFMHE. B OEMASBEUSNLERICABERIRLL56THES
HRI. PO EICIEBEREIADH D, FSIEHRBIETLLKSTEREY IXTTHEE
BN HEDEILEEICROONEZDHFLLEILT 5. TIEADTIGIZIXIEDE
WA ZE B L T THIGHATRE, - T, BOEELITAZEFFERICEE,

QERICBELHBELEVERAHMADRYET—
RIS EL-EHIEL. B — ATTESLRICERALH D, ABIRYET—
DERITHET. BT Eo1=Y ., ERHOMBEIMYAAT—ATIHEERIET
SHVHZEEH LT CENTTREER D,

ONELEWVElE D DHE
HWEXEDOHRE. CNFEFTULICHEENFHLIG-TETHEY., SHITHFVLREER
AEAHEN—AT, DEELTEEHE ST =OIZ TS EE U TEARL S
BN EREFHRELETIBELHY , EVAMBEEZESKERAVDANICEER
REAVCEENDEREBFEA. BEEEEKITHINIFERIZEE,







AN A Y

RERBEICHFITHED

201143A9H
FE2EEBEKRARM

[ Ny 3

TOYOTA

1. [FLHIC

2. MO R EFHREEE DB

3. BEEERIESELTFYLDOLIZEH
NMRT)V O ZDOEEF
2)N\AT)YFERZEBRIGETORE AR LICHE IFT-ERY A

4. FAIMEZBRA—IN—TITZ7F
5. MRAZDO M RFAMLE
6. RERBB~NDHAEF

TOYOTA

135




NA Y

1. [XCHIC

TOYOTA

RYEIRE R

%
(DT, $hEE, F0—/\LiE
= ROLNBEEDENEEL

HOHA

BAZEEDGESY-VNIEFEE 15929 DER.
¥EREE. thigaz.= 7D ZE 1L

= BRLHMEREFOAEEEMNEIKSDRED
FREE
ARDEFIRILICESFEHZENELL-BOZE, KEBV-SEEDRELD .
DFIZLDIRFEZRD LT BHOKREANDBFERD

= KZ-KREREMERZREL. BEFCFEZE OREREDOESFY
TOYOTA

136




BEIEDERL (KR1L) AN

#1HAD;h H

BHEIEDERE (D EBEH) A Y
17695 REAWE | 1885% N yruvE |
TOYOTA

137




AN A Y

2. PO R EFRFREEEDEN

TOYOTA
BEEETADEHADTAA—D )
BHEFY AR ki,
FIRKSw
HV- PHV a1k o
— gi“::ﬁj":?‘a
Vi EHA=®E FZV(BUS)
./7 e =
e . s = %EEF7‘77
HV
Fial <4 EV : Fov
P ST !ﬁ
ey % PHV
ﬁ 4 ]E B _
. HIU 8, 151185k,
sRR = ONG & il otc. k&

EV : iEfEBEAR&. HV-PHV : REE2£A&. FCV : hRIEHH®&

TOYOTA

138




NTYVYFEDRTE BIHERE VA AL

(BB H)
60 :
 MTPNESE
50
® |
5t 40
5
30
20
10
0
‘97 ‘98 ‘99 ‘00 ‘01 02| ’'03 ‘04 '05 ‘06 '07 '08] ‘09 10 |
ARFIIR 2BTUHR 3RBTIUIR
PrER A TR }4>XI~U—_L\§E

.

ESBEIE(EV) A

— —= Tt

DF I LAF U RE M
201168 EATRIABIA, 2012 HREHBIHA |

TOYOTA

139



TS5 A2 \AT)yK (PHV) AN

(MR BE])
BEHR - 20125458
fli4& : 300 AEE ML EET)
B FRSARUL T O—N)L)

HVEEVERES - LS B =2)LI T, ESMADO KRS

TOYOTA
¥ EMEBE (FCV) N
< ffriERE > <{ERIFENIERE>
AR —HRIRE DR IEBETEER 75 (Yellowknife) Z 4R ER

830km 10158+ . -30°CTDME. EITHAHE
1Y E i ORPAIERE T E R

2015 EMCDHIEEAZBIEYT
KEMBATSBELE . ERICAT=ERMTRERUNDEE~L
BE{RHES - D ELEELTMYED

TOYOTA

140



BRUR - TRV F—EENOR IS

EV

| o

ot

INTYYRERTIZPHV. EV. FCVOEREHE S . a7 5l |

TOYOTA

Rt KBt DR S A

10000 ﬁ*%ﬁﬁo)‘t&ﬁ‘éﬁ%ﬁ |

e Ry - EHUERH SRR
i f " FEHETETE [ e
z oRAAL
G A a4
B8 Bt
Bt B

] M MRS o G | B i NIMS-F3%
10 100 1000 10000

: ‘ TSk Rt BEVEMF
- TRILE—FE (Wh/8) — e Rk A - MEL 22— ]

AR DERICESD
BRRALER

NIMS * : ¥ & # B ZR A

O EDEEITNA , BfifEEERMOISRERT
RERBUDOARLET 77 MEERAE

TOYOTA

141



o~ TN
N AN AN
NC S

3. BFRIZESELTTF LU ULEES
DRIV IRDERFE

TOYOTA

K

T —*JJ 1’%_7")_ rzzo)ﬁﬁ_ o NVANZANZ

xitie iy il

L7

G21(#MRFTVYR)7a> ok

2 RICHIFTDT—2L7ES

[RiE - - R 2 IICHUN DRI %KL

SETOREKICHZVHBRZHODICIEETS
(1993%F G217O xR E)

-F Y DE:WFROE B EB5L 55 HHE A
=TI Tl373<
AR R H# Vision[C & D < #fOriented/5 1B R AVEI 7

TOYOTA

142



HONZERWEEDRTE

NA Y
sl OB ’
LYEE  BEISE (REREORE)
| INVRORRERTTBICIZ
T~ BEMETES
&~ o
HENERE  HEAS |
I|0 2|0 3|0 km/L
70,07 [ 28. 0
1290kg
Au=31.5L 14,0 MHsRB_EITIR AL |_
BEAHMEA ‘ 19.2 r‘\bé’\éo.&lé‘\bé
4A/T 690kg
eaE
CVT 710kgB ‘ 18.6
(BRI 10-15E—RAH) ERAELE
TOYOTA
MRBREHE SNV RTLARE e
. NTVYRVRT L
TEBTILIEIE BRIV U EERLGLNEAT
£ 1 I1CEV 2 PHV 3 PHV 4 PSHV 5 PSHV 6 SHV 6 PEV
mppgE | mgs £yr7 vl VaE:" BHAE A EREDE
o3 UV EMotorD R B BRT-RE
OREDEN R i ety ety LoVt mu:;ﬁmaz
QBRWREL TN X1 FEHIfETS, ATUE—%E | TORREH
T\ RENICERS ;Hfg%ajj
QHEMLL TRAMELRETS L] HeentozT g REROE
@OFENICHRBAEATLATHBL \oﬁﬁil’ib‘ké
) DR\ ViR e T 2 e i
X I 3
#
i D)
k]
010 ! I

143



BEOEHERYBZT .

955118 :0:RE{THE
TRDS49 A BB M- E
ZDEMHTE<DH 500m

.. 0G6LE5H: 1RSGEFTHE
BN muahUL T UL BITHR
el = COBRNATUYRIC—FA{L

‘96412 ( EXNEFE

'O7EE 128 : RFEPAIR
218 ICREICSLEL =]

TOYOTA

A—H—H#HEORE AN

HEY BENITUSLRAE  _ RERGRO
HHLL VS — EREDRE |

OhISD RIBALEAA—T ML RiR
TS5k

HVOREEBZE W=
_ﬁ'(. e

VHVIIFE2 “DIaE” Dkl (A& IXFC) ‘
VAUNRIV IOV ETE—H—D2DODENHIRIZ LY

TOYOTA

144




MRFTUHDZADEFHE IRYEY A2

TOYOTA

AN

2)\AJ)yREFEIBIGETORE AR LIZFIF=HY &

TOYOTA

145




HV B 5 D

SAA Y

BAfRY Skt faik/Bp

[ECT T
RF (5#)
-y

AL (%)

HVE RIS OHV IR EERE B

SELIALS
| aRE<EEDS

T2 % 4 5 6 7 8 9 10 11 12 13 14 15 16

HVEISEEEREEH ()

ELOEMEE/MENERL, BEROZVEMEDOLERL S
FAFRAH ORI CRETAM BRI 2T

TOYOTA
BABEADLRILTYT <BEHRHDEIE> 2
Byl | ElearningHF3{ i ..-."’?.i"‘_" “"“""‘"‘.....-,.--.-—-_
HVRBRA DIA7hEH-AIC Ll b
l Esal/\ E*EEE#*_F ..%": i ) ‘GA
q » \
PHRLRIL | EFBESR emm O
l HVy25h/ &1y} —
DB, 15 ‘ -
PR PR T L slaaming e . |
BN | EFREHR =F ¥
RIS S5k FRE. =
BHOFRAEPEER d =%
HVEASEE DI RIZHL ., E A TOHVEEDHEFZEZFTER
TOYOTA

146




%ﬂﬁjja)l/&)LT“Jj NN

IMRFIORFAREF HRE>

WR7—A PN
+
F—2DEM RERERR
T FavzormsERE WA DR B BTT )

ABEMISEE

-9 &b BEE -5 HE

”/ZJ"AEE

BEIREBRL TV, BES NS

HVDIRH THH 5. ERfEEERETHED LTS ‘

DATLEEZERTK
TOYOTA
3(155/ Eﬁiéﬂﬂﬁ{b(ﬁﬁﬁﬁlﬁ)
cE-EFNE | / i \\ 2=ykAS
2(XH FBAA—DIRE v \
FUIR " ]
U -ASH{THER
X
- £ XS 54T a=yhAS
b kB ’
TR
B2
RETFIHREFETL SE-ZAES £ 2=wkds
ROBKICHIT7= ;{ﬂ‘.a
TR FUFEET S
KERARBEETT, EMMAOHRICEDS |
TOYOTA

147



AN A Y

1. [XC®HIZ

2. FAZO R EFFAEEDOBN

3. ZTIbFEREIFSELTFYLUDLI=EH
NIRRT IIZRDEF
2)\AT)yFERRBISTORRE AR LICHIF-ERYIE A

4. FAAMNEZDBR—/IN—ITZF

5. FA2DOEMRFTALE

6. RERHE~DHAR

TOYOTA

B il - BT EAFE D £ il ARG

i 5o Bt

F%@. d t
ggg %ﬁﬁg&;ﬁéﬁiﬁf
%ﬂﬁ! Eﬁ;ﬂ%ﬁé&%‘n
4;4; mﬁ}ﬁf ‘

1

BffiRlE 8 (RT~BEE—R)

KIT~BE—ELI-EfiTtREEE,
Bl /MR EET D AT LREREREO TN O R B

148



BEHBF D) —F—:CEF-71/Y'7) N

H37 07 )M BIEVEEN L R A RY—-9 -2 9T I T,
BT EF A, (L ABARERE DI hZESIE L. Hi MR R EHE

**********************************************************************************

|, W <EREE> | <ERW IR <t#E~BE>
4= gh1-§ - 'I'iﬁr. an E | ERET~ R 3
At \ RE.HE R HE~EE a8 R
CEwNOY = sy %&'/ SRET ‘ ; .
‘ ’ § etc... . etc

?s‘zﬁiﬁﬁ

JJJJHJJQ

HEM\7’aY o ME N—FehhuN Z—BIvRY AV RE
CElX, #t D&

TOYOTA

(HVODHI)
mﬁsz ﬁ -

/ZTAIE ____________ (mik o TEEon- e

BiFOBEL-EREICHEN, BETE-DATLEEN,
B MR ERYELSD . CEDORFEIRY IMEX R

TOYOTA

149




B EE DY —F— B FilE s

FEL \fyM)-0JET @R BT T /7T

nﬁw -R9%E #&mﬁloﬁﬁ BAOEBZE  475(-0O8F #HA0OZ(E
, amaﬁa 75 KA ES8A =12k

1
E;"éc‘:biﬁﬁfaﬁ
ili ik

J HRIEN

e = BEOHE- FEAER J
300 27<

RIAWAYNI- ) EEBRERTITTERS ., RELLABEEMTZHE. ‘
BElmBfi - ®ARRICOLECHEFIEAM

TOYOTA

-4 —[SROLNDFFE SN

(1 9 (1 14
[ theho-y-sost 1Q + EQ J

“EQ” { emotional quotient ) 1&Eh}5%L. BiiEHEE.
EHESDOARBBEFROPTEE/L—EOHMELLT.
B ﬁo)!-"’i'li’&;’c’"ﬁb B fﬁﬂ?’éﬁcﬁ

J:‘/’/“:?l:.%‘éiﬁ‘iéé:

RO CARERICE O ESH 27 5T 1 (1Q)
Bl iR EFVVERILBEFREZEEDT5E NI (EQ)

TOYOTA

150



BRI N ORYMHES: F—ARSIOREL Loy

70O KBEICT. DREESR ccorererererere 18/R
PMENSTBEET. QMRS BEEIANER - EBEDI—T (Y
Ba/EEEEAL N - 1E/28H

s s R G S—F42

A ISR DI @B BWEHLR (GM/EHE) &0 .T.‘,;;

ESAETHE

. Fﬁ 124 F e o Tl
: & BERREADLE
= RO,
| LR/ DBE/MBANTELS
- AV N—2EBMICES.
ZEARRH DO NI=F—LEFIDEIL
-2EONRINVEDE
- BEER T TOEFR—avilis
EHROEK
TOYOTA
SAAY
5. NKAAD BT RTAMLE
TOYOTA

151




SENY RIS Y EEL-EE s

B IEEFICERIIERIOLADOKRS

BLE% g e = LR

—— EiEi

e fGERE
B0%
e Fyl o AR
50%
--=-- EEiE

40%

—u— REE

30%

E#: BAREEMHERAICEY A7 07— IR

J21r-YavRe N, EEE, BEIE. FrLoy EEAROOATNS

TOYOTA
FEE2DEMRL B DOER A Z
FABEDEERNENE
<2008 ~2010&ETH#> <1990%F>
=&
Bt
1% 4%

TOYOTA

152



FRSO BRI B OER Y

AL B OFE-ERHEE

<20084~2010F > <1990%>

B
50%
TOYOTA
B AHALEISOVTOMR e
AL EHELNE
(BB I OF
FHETORERZHY BEFEEREVICOERMBERSTAMER
HMRNZ ERNF. RROBBLE | srrrmssesmBEs SEm o2k
ﬁﬁ1t9*@**i§t@$jj§7ﬁ‘i'ﬁ% !'r _ RREH -,;f_&q
_ = 7y xd it it aer] b FmmasEm
FMOEO KRS Geast T } BT RIAR U EDTE

AHBENTU EFER
FAHBZERITANT . ‘4 vk
ﬁ%@%iﬂﬁ@?g B WREIRS: 100578

B 20 ’_____._,_.._\,:./ S7RS0 IS
-FADOETEMR |

055405
3 1 ! e et o s o738
- 3 jj $ (*ij ~ ?&jj IS ;ﬁﬁ ) o)ﬂg‘fgfzzﬁ os i A7t e A3t ars At et At | PPt

N—ROIT7OMBARE(VTNEHEM)
“E/DKYIT/IIODHEFZLTALLY

TOYOTA

153




FF ORI K58 L ABR

Cutting-edge Engineering Education through Practice-based Active Learning

SHIEXE QF

History of Toyota Technological Institute

19815 @mses) AFRERA.FHF

19845 mmsos) AFHfETFRIERERT

1995F (m 74 BIRHRIERESR

2002F crm145) SHIFEARZ-VHIRERERH

2003F (rri15%) JABEE(BAEITERERERE) R
2006F Fm1sm) [BHHIRERBB (=7 T47 IHEIZE) HFR
2010&F (rrees) JABEERMEREBE OIS LASREMGER
1981 Establishment of the Institute

1984 Establishment of the Master Course

1995  Establishment of the Doctor Course

2002 Establishment of the Toyota Technological Institute at Chicago

2003 Accreditation of JABEE  (the Japan Accreditation Board for Engineering Education)

2006 “itiatives for Atiractive Education in Graduate School” Selected
by Ministry of Education, Culture, Sports, Science and Technology

2010 Examination for Continuous Accredication of JABEE

SHET HHRHENZY—FL, BIRRICER T 5EF AT

Cultivating the Youth, Able to Lead Global Technology and Science

Upniversity of Chicago

( Toyota Technological Institute)
United States of America (2002)

- Royal Institute of Technology
L Sweden (2009)

=

TTI at Chicago
United States of America (2004)

University of Oslo
L Norway (2009)

Lehigh University
United States of America (2007)

Upniversity of Aarhus
Denmark (2009)

Duke University
United States of America (2008)

I I Upniversite de Rennes 1
France (2006)

Clemson University

. ] Brno University of Technology
United States of America (2008)

Czech Republic (2007)

University of Alabama
United States of America (2009)

Czech Republic (2007)

. ] ( University of Pardubice

ly

Upniversity of Arizona
United States of America (2005)

- Beijing University of Chemical
Technology China (2005)

)

Korea (2009)

==== | Thai-Nichi Institute of Technology
—
—_— Thailand (2008)

Pohang University of Science and Technolo,

Hannam University
Korea (2008)

p— Chulalongkorn University University of Science
—
— [ Thailand (2006) ) [ Vietnam (2006)
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—_— Chiang Mai University Hanoi University of Technology National Chung Hsing University
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