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Advanced Mechanical Engineering
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Advanced Automation
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The purpose of this lecture is to learn some advanced control theory involving robust control with
practical examples.
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advanced control, robust control, nonlinear control, application of control theories, modeling, Computer
Aided Control System Design
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Theoretical backgroud is explained with examples. Control system design in paticular applications is
examined by using computer simulation.
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1. 74—R ol R O EM: (stability of feedback control system)
2. B S 2N (inear robust control)

3. I AT LDfl4H  (nonlinear system control)

4. Computer Aided Control System Design
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Robust and optimal control / Kemin Zhou with John C. Doyle and Keith Glover ; . — Prentice Hall, 1995.
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Via exams. and reports
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Prerequisite:” Advanced Course of Modern Control Theory” in the 1st semestar of graduate course, linear
algebra, or equivalent knowldge.
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Mechanics on Materials Processing Technology, Special Topics for Pushing Shear of Board
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As essential knowledge of mechanical engineers, the theory of mathematical plasticity and classical
analysis methods of processing materials are introduced. In order to understand the mechanics of sheet
material processing, several topics on tool wear and wedged paperboard are reviewed. Furthermore,
through the presented mathematical modeling and several estimation methods of the paperboard as a
multi-layerd orthotropic material, a verification

method of paperboard cutting mechanics can be learned.
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bending and cutting, de—lamination, contact surface mechanics, slab method, sliding field theory,
orthotropic elasticity, criteria of plastic flow
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At the begining stage of this lecture, an outline of cutting tools and applied press machines for paperboard
die—cutting will be shown. In the second step, the principal stress and tensor transformation rule are
learned as the basic knowledge of the material mechanics and the plasticity. After that, the yielding
criteria under multi—axial stress state, the equivalent stress, and the equivalent strain are shown. Applying
the slab method and the sliding line
field theory to several problems such as the wedge indentaion, the rolling, and the upsetting process, their
usability would be discussed. In order to understand the mechanical behaviour of paperboard processing,
several recent topics on the orthotropic properties, the compressive strain dependency and the multi—
layered structure would be presented.
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1. TEEH R W & VARG 5 - [l iR T B A O HE L
Outline of industrial cutting blades, the plat—-bed and the rotary cutter
2. —IRJTIGITIRTE ELE— L OIS AE, TS, R AWTG
Mohr’s stress circle and principal stress, maximun shear stress
3. MLAR IS ST FOWBPERS (R SR TR
Combined stress state and yielding criteria, constitutive equation
4. FHYIS ST, S ORER S, TR
Equivalent stress, strain flow model, work hardening
5. HEROD (B 58 F iE
Orthotropic properties of elastic thin plate
6. AN T.OAT 7 ik
Slab method analysis of upsetting flow
7. 2R TTIESEIN T AT 7 fifik:, Karman JFERUZ I D8RS 0 2
Two dimensional rolling analysis and Kayman’s equatlon with tension factors
8. SSONFHLIZ IV DAEITIG S D AT 7 i1k
Lateral elongation of wedged sheet and stress analysis with slab method
9. F RO PR DAL
Intoroduction to sliding line field theory, equilibrium of applied force
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Resistance of wedge knife indented to thick sheet
11. HEARASOLS O HNIABRGTORYT, A7 71EE T OGO G i#T
Wedged flow analysis of thin sheet and final burst resistance
12. 45 RO PYEIR IV FEEhEERE, R 6w B e
Plastic crushing and abrasive wear of blade, bucklmg theory of blade structure
13. 2J8 5 5 AL CBOH) 00 ) 2 (0 IR, BhR A PE B 00 s R AT 5
Mechanical properties of paperboard as multi-layered orthotropic material and it’s estimation methods
14. HRARO CIWrRF ML FEATE

Cutting characteristics of paperboard by a center bevelled blade with a narrow flat tip
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15. BOREDHr h Rl T & BN LR E|
Creasing performance and bending chracteristics of paperboard
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BeA &R A T4 Web Bkt &1L
Online e—materials and lecture notes
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BRARAS DFLER NN T~ A —, KT, 7 74— X, ISBN 4-906364-42-X
Generalized Plasticity, Mao—Hong Yu, Springer I[ISBN 3-540-25127-8
Introduction to Contact Mechanics, A.C.Fischer—Cripps, Springer ISBN 0-387-98914-5
The mathematical theory of plasticity, R.Hill, Oxford Univ., ISBN 0-19-856162-8
[ RAE D EFAEE 5 ik & EHfIEE ]
FEERIE/—NT70% LHEE LR —F 30% [ZXVFHET 5.
Evaluations test: 70% written notebook, 30% for a couple of reports
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SR X, EHA TR, MBI, BVE A ER L COATENEELL .
Students should familliar with applied mechanics of materials and theoretical plasticity.
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Advanced Gonstruction Machinery Engineering
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Advanced Mechanics of Cutting and Grinding
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BIHIIN T, ARSI T RSN TIZ R T A& B A4 2 B 3B A 95,

[RAROEFE 7 & & MR R
1. A5 1k ) ) )
05313k 100 %, B0 1 ZaRBR100% & L, Hefe 2240 OBE O (L FHAM + BRI ~249°2
T2ds , BRI AN IA T,
2. pHfi e \ )
FIEOBMREE LH LB OMED O 7= ORREFFRAE N L TR 2.

O 000 Ul W
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Advanced Precision Engineering Metrology

(€EEE-4=))
M Fi/k (YANAGI Kazuhisa)« B )1l £ A (AKETAGAWA Masato)

[BEZF-ITEKE]
Pk 7 55 1 B 1404 ZE (1)

(BEEXANRUTERBR]

WE T HARFEOLLOL5 LD AR D, TEMIE T, WIERREFIEL , AR R 2G04

B E CEHME SNBSS, S, ME —md;ﬁzfikfi»@f*%mg%a‘rmgﬁwg N AT
2&%&4%&52!&1%%%(]15 78103) 12 2R STV B E IR ZEO R R . G 2 D> Y
\CHREDRE N AR L HINET D,

(BEX—7—F]
BEARETR, FEAGGHAL JERHA, 7o as | TV KGR, AT ’fé*’”“‘sff% FHHR . {575, SN

B
g e e A MY (A RS S A ME SR CY G TV i Y
FEAEE, h—T e T

(BEABRUVEBESX]

BTGB E S B FITHESWICERRZ AL L, PO IEH A of%ﬁié’]f&ﬁ#uﬂknﬁi%i’ﬁﬁﬁ“é I
(i T FRREEROBIMEREIT T, ERETEZE) _?“571 CHAGELSGREZ D T2,

[E%IE =D
1. M HEOBEWRE.LELT
2. REL %’JQE%{K SI&Hfr
3. FrFC BT HEHAIEHE
4. BiHigR, B T nsE
5. HAMMRETEY AR
6. Signal processing and Stochastic analysis
7. Fourier analysis and related techniques
8. Summary of the Fourier transform and methods of signal transmission
9. Statlstlcal analysis for measurement data, Uncertainty, Traceability
10. FHUIZ 1T DA FENS DFH, i
11. ISO/TC213: 5 D FfrT R Ak — 5 i K ORI E 2 & O W E 2 LD A
12. ¥R vzoin - FREOREE
13. EMMRNERMG g (LE b
14, BgEHAIE T — 2 JLB
15. 8 JIS Z 8103:2000(2#>C

[52E]
R SR B ) — R8T 3HIT | AT AR, AK BB, MR (2md4h)
FH T 7 o U X 1RO S LM, B JE (amTgb)
(RO T 3% & SR )
BIEI DY — MR, RICRIREAT, ARSI, 508K —R30%. AHER50%, 5.
O3 ) F AN 20% £ 5, 7235, KA BRI TR S8 H 150 Ik lEl I T,

(BE=IE)
FRERFITEA LB B SR EED ) — e EbITEHL TRZEEMHLT D,
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Engineering Ultrasound

(Es%A)

HJE AR F (THARA Tkuo)

(BEEF = ILERE]

R 1 55035
Room #503, Mechanical Engineering Building

(BEEXENRUTERBR]

B IE T TEOR AN EIZB W TE SIS, VDT IEREERHITFB L ToZ0F Hix
%*/TK‘D@ WNRE T NARINBERIGA L T TANT IV F v E T, HDHNIRIEZ WO EEA E T
ZDISFIZIFAZETIRD 2\, R Tl B OB AT IR in 2 PR 5 LI K0S I 5t
Mz Jé%ﬁ&%ﬁ“‘%ﬂu&%{%ﬁ%fé:&&kwi EEREy ﬁZE’)Lﬁ?&ODﬁEﬁH&ﬂ% IOWTFEET L, Fo, JE
?‘_5’75%%Eiﬁ‘%%&%ﬂiﬁﬁ“ét&)@ AR FIEICOWTO ML F 5, ZhbZ2El <, LFH
(\ZERESNDIEEFHANC B D DRI BE /1 &850 2 &% BEEE T2,

Primary educational objective of this course is to familiarize the student with ultrasonic methods that are
used in materials characterization and nondestructive measurements in the field of engineering.

The student will:

(1)Be able to understand the fundamentals of elastic wave propagation in solid media,

(2)Become familiar with the fundamentals of nondestructive measurements using ultrasonic techniques and
their applications to quantitative evaluations.

(3)Learn the principles of advanced ultrasonic techniques and their applications.

(REFX—T—F]

T, VRS BT AR A, MR MBI IR S T SOV AL G R REARAT |
ﬁﬁr&ﬁﬂ =T TR e RAE=RI T BEEA e AT — e {Ezmﬂl
Ultrasound, Elastic Waves, Wave Equation, Non—Destructive Evaluation, Continuum Mechanics, Digital
Signal Processing, Inverse Analysis, Isotropic Material, Anisotropic Material, Thin Film Coatings, Process
Monitoring, Acoustic Microscopy, Advanced Ultrasonic Techniques

(BEABRUVEBES K]

BEHBICET 27V MEAIL . ZHUCE SN TIRES T vy =/ 2 — J:éjﬁ/%fcﬁﬁqn AT, PRiRA
RO BT - B AP 2 — R LD T B AN — S al AR HAT) . BAEZ ED DO IHEF=D
AN E EIIL AR — R T 225D,

Lecture on each topic will be given in class with exercises. Some demonstrations with PC-based
simulations and experimental apparatuses will be performed occasionally.

(RXHE]

1. S (1E]) i i )
&0)%% FEI REEE ., AT FIA IR DWW TR 35,
R OIRIE (4[7) o ‘ )

‘ jﬂ%ﬁ%ﬁ‘\ FITVEBRIC BT DRV EBARTR IS DWW OB iR U Al e U CRLIA 370, &7, BEstmic
TR TafE 3 29 (R) I OWTEHB %,
3. S, JiT. i (200) \ )
WYE O CO S, EITE L ONERICBE DD E I OZFEIZ OV T T2,
4. 3 Rt (1) ]

aﬁﬁ”iﬁﬁ W —OVEE R B DWW TR 35,
5. /&&Mﬂ@lﬁl)
eEh=y &@ﬁfif_ VI AR S DBIFRIZ DWW TR 75,
6. (7 SALBRL 7 — 2R (1[E) ] \ \ )
B TE RS FE 6] _E D728 OAF B TE L & BRIl 0 7250 O fENT TR OV TR,
7. MR (2 o
B A F H LI IR S HI RO UL IS FIC DWW T, ERE TORE IO IE T ne A ToA
TAE=L) T E TR S,
8. JatERk ML 2 DIGH (20 o )
ﬁgﬁiﬁiﬁ%ﬁ L—F—8EH, =7 — By 7V BRGSO R B Z o s TS
A i o
9. HIAHER (11a])
Topics include:
(1)What is ultrasound?
(2)Elastic wave propagation

bulk waves in isotropic and anisotropic media, surface waves, wave equation
(3)Reflection, refraction, and transmission

Snell’s law, reflection and transmission coefficients at a boundary
(4)Generation and detection of ultrasound
(5)Ultrasound in materials

velocity, attenuation, scattering
(6)Inverse analysis for quantitative evaluation
(7)Nondestructive evaluations
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ultrasonic spectroscopy, materials evaluation, process monitoring
(8)Advanced ultrasonic techniques and their applications
acoustic microscopy, laser ultrasound, EMAT, air-coupled ultrasound

(HHE]

FRICHELR,
AF M £ 3B F E R AR T 5,

Handouts will be used.

(8&FE]
Ultrasonic Waves‘ in Solid Media, Joseph L. @se%\ Cambridge University Press
FEMIERR A D RATRR. B ARFERIER A 2

Ultrasonic Waves in Solid Media, Joseph L. Rose, Cambridge University Press

(A& D FFMM 5L & FMIIE B ]
WO o - ‘
AR I TR ERER & H RS IR B S W TR 528, LR —ROFE RSB BT 52L0305,
AR (BLOVAR—R) :90%
RS IR I - 10%

Typically, there are a few homework assignments and a final examination.

Evaluation the semester will be based on the quality of your homework assignments and your performance
on the examination, as well as class participation.

The class will have the following grading scheme:

Participation 10%

Homework assignments 30%

Examination 60%

Sz H ‘ ‘

(1) B RO, AL, METEZEEL VDT,

(2) & FRELR T OB DR FE 2 EENICE L TEHIL,

(3) St COFM DZEFZ OV THEMEL TWHT L,

(4) B E W LB DRIV ZBEARL | IEMEEZ W F1EE L COTEH O EMREZHHL DT,

[(BBAR—LR—CF7 FLZR]
http://mcweb.nagaokaut.ac.jp/" ihara/
FFEMFE AR — L=
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Nano-Precision Engineering
Nano-Precision Engineering

2

s

3

(B8]
AKETAGAWA Masato (BAHJI| TE ) +YANAGI Kazuhisa (3 F/4)

(BEEF-ILERE]

Room 508, 1st building of Mechanical Engineering Department, Extension 9741.

Kb 1 550852, NAR9741
(REBMERUVERBE]

In the lectures, the current status of Nanotechnology, Micromachining,
Ultra—precision Engineering and Nanometrology, which are nanometer

scale technologies, will be presented. Students can understand
principles and applications of these branded—new fields after the
lectures.

AR TITT /T0/my v Aruvi =27 BIEE LB IO /AN
na—72E DT ) A= MVAT— VDB AR T D, ZHSDHER D

JFEEZDICRIZOWTEFESE L2 AN ET D,
[(BREX—7—F]
Nanometer, Nanotechnology, Precision engineering, Fabrication,

Measurement, Control } i o
FIA=NV, F T a —, KR T, N, G, A

(BEABRVEES K]

The lectures will be presented with hand—made text book (prints) and projector. To understand the

lectures, exercises (report homeworks) will be offered to students.

AFRFIELATE LT 0D 27 X —(C IR E1T), BIRZTRD D721 HHE

(LR—ERE) SRS N5,
€25 202D

1. Introduction
The scale of ultraprecision and nanotechnology
Repeatability, precision and accuracy
2. Nano— and micro— fabrication
Photon processing, Lithography, Electron beam, lon beam
Plasma fabrication, Probe fabrication
Mold technology, LIGA, Nanoimprint
Diamond turning
3. Ultraprecision mechanism design
Instrumentation terms, error
Introductory mechanics, Fundamental concept in precision design
Flexure, Drive coupling, Lever mechanism, Material selection
Slideways, Dynamic analysis
4. Nanometer measurement and control
Displacement sensor, Interferometer, Linear encoder
Actuator, Piezo element, Electro—magnetic motor
5. Applications of nano—precision engineering
N}&_L.Elg/zechnology, Advanced lithography, Picometer interferometer
1. Frim
BB IS T )77 /0y —DAr—
FELVE, RES, EfES
2. AR{GHE N L
TANN T, VI TT 4 BTE—h, AF e —A
TR, Ta—7 L
ET—NRT 7 /mP— LIGA, /A7 Vb
3. b
LB HM R, RE
TH=y A K T e
TV AT, RIAT N7V 7| T2 MHRHER
AR, Byttafily
4. F 7 A=WV EHH - HlE
oY FEH V=T a—4
FIFax—F V) HET BRE—X
5. T/ A—=MVEREE TR0l
FoTI I ay Sy 757 4 B ai— LT

(HHE]

Hand-made text book (prints) will be offered to students.
FRCHE LRV, BlAi % T X ARET 5,
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(558]

(1) Foundations of Ultraprecision Mechanism Design, S. T. Smith and D. G. Chetwynd,
Gordon and Beach Scientific Publishers.

[ R #E D F 5% & FHMEiIEE ]
Students will be evaluated by the reports for offered exercises (80%) and the attendance rates (20%).
FAE 1L RRE A~ DL R — M 80%) & i 2(20%) TR 5,

(BE=E]

The lectures will be presented in English for foreign and Japanese students.

ZOORBFITE AL AR NFITICHRGE TITh 5,
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Snow and Ice Technology

(#84% K]
5 {372 (AZUMA Nobuhiko) + b 5] (KAMIMURA Seiji)

(BEZEF-ITERKE]
FEAREL R 1 5406 ZE (), MM R 1 51407 = (LAY
N.Azuma(MC building#t1 Room#406),S.Kamimura(MC building#t1 Room#407)

(REBHMERUVERBE]
FKFE (FEKORF) I, B, TR, BE%0 T35 i T, FKORE 5925 BRI EZ TS
g@@lf’le:}rbf:?F'nEJ'C“é?)@, FHEOERIZISU T, LTFEOERRPMELNLEEFEZHOE L0 ER BRI TH
Objectives of this course are to allow students to be aware of the global change of climate and
environment and its related problems in cryoshpere and to learn modern technologies to overcome the
snow related disasters.

(BEX—7—F]
ToORIIRE, TOKBREE, RIREW), TH, T RIT AT
physics of ice and snow, global warming, past climate, ice sheet, snow damage, snow control technology,
snow utilizing technology

(BREABTRUTIRERE]
HNELOKDFEME B L OHIEBRERBEDOZ BN OUWNCTHEEIL , IRBELG 1R & OBREER BRI OV TR
T 5, EAIE, wE-FIFORESE, S EFEBLIUREIN TWDEIIZOWT, FK O LE
IR I EFEN T 5.
Prof. Azuma will introduce some subjects on physical and chemical properties of ice, climatic change of
earth and the role of cryosphere on the climate. Prof. Kamimura will introduce following subjects: history
of snow damage and snow/ice engineering, development of snow removal/melting technology, and snow
utilization technology.

€k 31D

L HIERER I & oK 1%
ELKOEME
ELKOFEME
ELKOEME
CEOKIE LR AT
6. K AR I &= 7 i AT
7B EOKELEH)
8. XMEEB D AT =K 1
9. F K LFDREL
10.5EFEEDYRY
11.BRZE - PEH o Hdfr
12. 5 ER O BN S i
13. 3 T i =5 - RS B 1R B it
14.FE0F|H
15. 55 Hio Hsk-—5<Y
. Introduction
. History of Snow Engineering
. Snow—Hazard and Risk
. Technology of Snow Removal
. Heat Balance on Snow Surface
. Technology of Snow Melting
. Utilization of Snow
. Development of Snowy Region
. Physical properties of snow and ice 1
10. Physical properties of snow and ice 2
11. Physical properties of snow and ice 3
12. Cryosphere and climate system
13. Ice core drilling
14. Climate change of the past
15. Mechanisms of climate change

(#HE]
Bl ATkt
(BEE]
(oK OREELE] AITRF- AR, &4 B B
MK LHORELRI) AARTIKFRTOK Lo F 2R
History of Snow Engineering, Part 1 and 2, Japan Society of Snow and Ice. (in Japanese)

Ol v LN

OO0 Ul Wb~
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[ A #E D FAM 5 % & SR E ]
LA 7 14 )
I{J?éﬁ— E}SO%)%J:U“ij%(SO%)’C“E%ﬁ%EWﬂH‘éo
2.5
1) FEKOFEMEEIZHOWTEAEL, TOKFB T2 BARA A tt 2 O BIEE - FIED B CTE T2,
2) HERBREE D8 & KA DO ENZ DWW THfE TE 720,
3) BEEOMELLDOEEL, RO REBESI THETE 2,
1) FL T FBOMER LY, Z OO I T T%%, EOFMEE L RS TR T 3720,
5) w3 - FIEEAMT ORI T DS ERE L EGRL, BTV AT LDT AT 7 HREL, TOHEA
BT REME « R M2 BT T D 28 TE T2,
Score will be based on the following:
50% Attendance
50% Report
1. To understand physical and chemical properties of snow and ice and the snow and ice related problems
in cryosphere
2. To understand the climatic change of earth and roles of cryosphere on the climate
3. To understand what is snow damage, why snow engineering was established, and how these relate to
socialistic and historical background.
4. To understand the basic engineering knowledge and physical properties of snow under development of
snow control/utilizing technology.
5. To give a new idea on snow control/utilizing technology with being aware socialistic demand and then
to discuss its technological/economical feasibility.

I}
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Advanced Thermal Engineering

(E%R]
T A0k M

[(BEEF -1 EKE]
PRk 3% 1 BA6025B (A, MM R 1 5 ARE02ZE (P 1)

(REBMERTERBIR]
(BB L OYARBEIZ B T DB T2 LT —< bW O DY, BT —<IIx 42880 T 723w
%Eﬁ?@“é. TEY, BT OB A BT Sl b, BB T 5514 ;xﬂ“é%fjﬁéﬁii%@@%zﬁ%ﬁ
T,

(BEF—7—F]

BAAZ gy, FRVERNT, LB S 0)41:?)“
T hg— /5/ FTIIT L —ay, TA

[(BERBRUVEBERE]
BT 20 SERE M TR IR A S0 B W O D R DB G A T8 L CHARL , Halt OB LB T
DDV EEES.

[IR%1EEH]
EAAZ AR D FFIEARAT
LAEAR RO
2.8 2 DFNSHES D RFVERRAT
3. D& 2 J5
ZAUE BN DEEL
1.ZHUE B N OARED Haifs
2.BE 11 COZLUE RN DIREL
3 AL (RFE - BB « it li]) 2 PR Z FLE TN DAL BN
PRBE
1 ARAFRN
2.7 hp—var
3T ITTT L —ay
PRBEZE A
L5548
2.8k

(&7HEF]

FRIZED I, BBV G - BB R 7 w7 | (A AR F2R) , [Principles of Combustion, by
K.K.Kuo, Wiley-Interscience | #4531 2iE 5.

(R AE DL Ak & ETEIE B )
BT PR - IR R ER (80%) B UL AR —F (20%) AL CEHii1%.
(2 E$IE]

FHRO URENT A - TIRBE PR | 2B IEL, 3 CICIEMENEMS L CODZENEELL.
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Quantum Beam Technology

(€EEE-4=))
Gk F285 (ITO Yoshiro)

(BEZEF-ITERKE]
A R% 1 S FR307 B (JFHEFRER)

(REBHMERUERBE]
B LEHDTRFE— A TELODRObOI, BT HRCERER O LI R RN X~ —LD%
A laE, HIEIEZ ORI FIICRI TS TEA A, ZAUTHiLO, AFN O 2H5 0B THY, xRELTUE
U—H— AFE— L BT, SRELEHBIR L) 72l 2 Zeb OB 5SEND, iR TIEL —F —Z2 b
IZZNBEFE—LDFA FFEEIG IOV TR 5,

This lecture covers the one of the emerging technologies called ’quantum engineering’ or ’quantum beam

technology’. This technology is concerned with creation, transfer, control and applications of energy
beams which have their base on quantum mechanics, such as lasers, ion and electron beams, synchrotron

radiation source, etc. Special emphasis will be on laser engineering, but some other quantum beams will
also be discussed.

[(BREX—7—F]
V== L —=F =T, L= —J5H, SR, A A E—L
laser, laser materilas processing, application of lasers, synchrotron radiation,
ion beam

(BREABRUVEERSE]
TV (FEUHFRE) AR ETITEAT L ZAUSEDS W CGRRZED D, fERIT—EITE 7 A2 AT T, 3%
FHCOMFRL B AR CTOMREIRF TR AIZHE D,

Hand-out will be supplied in the class. Lecture will use PC Projector and a few VTRs. This lecture is
given in English in even nmuber years and in Japanese in odd number years.

(€:EICT=D)
DIZUHIZ (Introduction)
2)L—H—-ZDOESE (A brief history of laser)
N —YP—DFF LK (Fundamentals of lasers and their characteristics)
LR —hk
DL —YF—LWELEOMEANER (Interactions of laser radiation with matter)
5)L—%—dsH (Applications of lasers)
6) L —H—I2XD ML (Laser materials processing)
7) Z DM EFE—2 (Quantum beams other than lasers)

(#FIE]
FIEFEESTE YR HR E TRV O T, FHTHRELRV,
There are no suitable textbook available.
(85&]
WROPFTHIT 5,
Some reference books will be listed in the class.
[ RAE D EFAEE 5 ik & EHfIEE ]
HEOBRF, B TEHIL R —FOREELED, F U TGHIT 2,
Students must write two reports, one in the middle and the other at the end.
(BEHIHE)
7RO ST L7V, UL TR T 50 A —F 5 L B L LAROD T, %4 B O
W\ Ay 20 S B i B = EA i 9, Aahaeid, AR E T 2B LR X7 A T M0
FAZHREL TODN, M OFADZ GO D,
Students are not necessarily familiar with quantum mechanics. However, the lecture will not give full
description of quantum mechanics. They are encouraged, therefore, to supply some introductory-level

quantum theory by themselves. This lecture will be for the students of mechanical engineering, but
students from other departments will also accepted.
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Advanced Compressible Fluid Dynamics

(Es%A)
HEW

[BEZF-ITEKE]
F ki 50128
(REBMERUVERBE]
JEHEMETRAR F155 L Z DO T ~D IS I DWW T OIRAIRED AL BT 5. 3B CHRATS HIESY
LD LEH), TEM7eMBEICE A T NEmDDHIEEER B LTS,
[BEX—7—F]
JERME MR )5, w2 R I F

(BEABRUVEBESX]

%EE?%X%IEB (ZOWTEER 5. € OTEFRERRm-CE A5, fbim 0B MR oo %f

H&#IEE]
P (31a])
1 MEATEENZ LS 7 B E ML,
HEw N
TE BT E AL
LR
EEBROWREER{LEr hrE —
&OD%%EW
Tﬁzﬁ@lﬁl)

i

TRF—I
/)‘cm;uz%oluh(gilil)
3 1 & b —iih
3-2 EE@I 235
3-2 HEH AL
4. 77 e LAY — i (31E])
5. WAL FHARE (4[8])
(€ ¢=E )
HRICHRELRW. U NMeli AT 5.
[8EE]
(WM Toroo SpiE ) R IE m, B9 IV, @il L

CEAEPETR IR D )5 | AR, IR —2, B T4t
['The Dynamics and Thermodynamics of COMPRESSIBLE FLUID FLOW JA. H. Shapiro, Ronald Press

[ AfE D BT 5 ik & SRR E ]
B I DHZ3E00 3 -1 P IR 2 52 L 6 1 3 LS — M BRI S0 AR T 0D K5 1AT.
At B 20%  HEERER---40%  LAR—bh--+40%
(BEHIHE)
KDZE, AR L5, B, (T RO IEBA IS CODIENEELL.
[BBRHA—LR—CF7 FLX]
http://mcweb.nagaokaut.ac.jp/LabHP/masuda.html
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Advanced Gourse for Non-Newton Fluid

(€EEE-4=))
E#E i (TAKAHASHI Tsutomu)

(BEZEF-ITERKE]
Pk 5 1 549601 28

(€::E J=1: 0D X084 4=k )
HEEEME D B OB BB S NA L LB, MR TR RO N ST i B R 2 A T DRI DB
DERIZELREND LT > TET2, ZOEE T, WA FTIEE RV O R R Z b IE= 2 — Rk
EOFEIUIHK LT, BARR 72 BT B O B2 R U2 3O E F RIS L ORS00 L 27531 975,

(BEX—7—F]
LA By —FE= o — NPRAR ) 5 KRR SRR - AR T R 2 T ViR AT

(BEABRRVEBERE]
= a— PR DRE R RO WIS R U5, EE H R, #2072
BN DWW TIIBIEEFE 2232 2 C, ST EE 1211535, RIS, Bk T RO BAI AR "] RieT
UYNRENT O FBER I OIS EEEE R L TEET 5,

(€:EICTED

NN

. oo —PRIRO R AT ED

= o — PR OEE) R

IS LT D BR (R Rk T FEE0) )

. —WItMaxwell £ 7 /L B L RVoigtET /L

. KHER TR A D3R T~ DIEE

. = — b IRIR DR BN R

. FERRIEREME SRR E T L~ DYLIE

(#FIE]
gg@g&]:%@%ﬁ% BLIE « JEREPE TR AL - FE= o — R iR, ETERIE (& - B s - EAE D, LBkt

(&E8&]
[F=a—hamik 7], PRERTE, 2ed-fh, 1997
[Dynamics of Polymeric liquids: Vol. 1 Fluid MechanicsJ, R.B. Bird, R.C. Armstrong and O. Hassager,
John Wiley & Sons, 1987

[RAEDFEE A % & FEEEE )
BT B 2 D U B R LTS U L R — M D55,

CONO Ul Lo —
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Radiative Transfer and Solar Energy Engineering

(E%R]
W - A Fik

[(BEEF -1 EKE]
PR R 1 SA35072E (1), MM E% 1 5156025 (B AK)

(REBMERUVERBE]
I IFEFRITIT AR BT D03, — NI ERIE F213000 7 (T4 b)) LRIFBTHD. ARETIE
AR~ A7 ETOIERERLELT, ORIV —ZHMRL, WD)NIHH T A0 3% 5.

(BFEXx—7—F]
5B G, KRBT RVX—, ~A7all, 7700, TR0 — B

H&#W@&Uﬁ#ﬁiﬂ
TR — BRI T AR Y I RAE AL Z IR DD, e X — 0 He i LR AT IS U CRERTRYIC
PR SRETHENEL, S, KBGHE, 7T~ VYH, ~A7ajlle P I 2 M EEEZ O
FIRB AT OMETHS. i*ﬁid) 1370y, BATEEE, ATARBLIO—EE T AZHNTIT). 22386, 2
BIFHFEDOT AN L —HOMHRLRE T RN DD, )
HE A BROB L, BEENTORFTEMIC OV T # P AENRELITV, FONEET L BT —a
YLTHB),

[BXIEH]

1. S<SHMEED FEREL T HAR (L E)

2. A7 O HAEEF A (FA) )

3. TIVE KBE R LR ST B9 A (22 )
4. KB X —OF| HEAT (L)

(#FIE]
IZHELZ2W
(85&]
[JISMET ¥ ARV —X ZEVT ) A AR
[Radiative Heat:l“ransferj Modest, Academic press
R T [ El— B fBPfh
[Principles of Solar Engineering], D.Y.Goswami, Tayler&Francis 72&

[REAE DR A & & FHEIE B )
LAR—FEERBL OB T —ar OREEH CHl+5
[BEEHE]

[ | RN 52 | TRV 52 | O R A BRIR L QLA ZEREEL W
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Advanced Engineering Materials

2B fif

1

s

3

(EL# K]
R B LT i

(BEEFITERE]

F k5 1 1401 B (1 5)
F ik i 5% 2 B 568 2E (1L )

(BEEXENRUTERBR]

TP RO RGE N, BEA R A S A B 2 i T3 D BROGE HAfT 2 B 42,

(REX—T—F]

FREAEHES | BN T, AE
(BEABRUVEBESX]

PO AP B O UG AR, T 15, F&WE’J%

Fik A TE BT 2RI OFEELTY BT #EREITO,

(EXEA]

< BrEH (3[R0

- BAEABLOEES (3]8])
- TN T (6]5])

- AE (3[a])
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Advanced Non-Ferrous Metals
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Fracture Mechanics
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Strength of Materials under Extreme Environment
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Statistical Thermodynamics of Materials S 2H4AL 1%H
Statistical Thermodynamics of Materials

(€EEE-4=))
ISHIZAKI Kozo (Al 5=)

(BEEFITERKK]
Mechal Engineering Bld. 333

(BEEXENRUVERBR]

After finishing the class, students can:

1. convert thermodynamic state—functions into useful forms,

2. derive relationships between adiabatic processes and the second law of thermodynamics using
Caratheodory’s axiom,

3. derive the state functions of ideal gases and crystalline solids using statistical thermodynamics,
4. derive the entropy of ideal mixtures using statistical thermodynamics, and

5. draw equilibrium phase diagrams under high gas pressures.

(BEX—7—F]
Legendre Transformations, Jacobian Transformations, Integrable Functions, Caratheodory’s Axiom, Phase
Diagrams, State Functions, Debye Temperatures, Mixing Entropy, Information theory and Probability

(BEABRVEES K]

Concrete objectives of each chapter will be presented in class with exercises. Each student will study the
objectives by completing the exercises.

€ 3=1=D)
1. THERMODYNAMIC EQUATIONS
1.1. Legendre Transformations and State Functions
1.2. Jacobian Transformations
1.3. Integrable Functions
2. CARATHEODORY’s AXIOM
2.1. Integrating Factor for Differential Form
2.2. The Second Law of Thermodynamics
3. PHASE DIAGRAMS
3.1. One Component Systems
3.2. Multi-Component Systems
3.3. Gas—Solid—Reaction Phase Diagrams
3.4. Gas—Solid Phase Diagrams under High Gas Pressure
4. STATISTICAL THERMODYNAMICS
4.1. State Functions of Ideal Gases
4.2. State Functions of Ideal Solids, and Debye Temperatures
4.3. Ideal Mixtures and Activity
4.4. Ideal Mixtures and Phase Diagrams
5. THE ENTROPY CONCEPT IN PROBABILITY THEORY

(&7HEF]

Hand-outs will be used.

(558]

General Topics:

1. R. J. Finkelstein, ”Thermodynamics and Statistical Physics — A Short Introduction” W. H. Freeman and

Co. San Francisco (1969)

2. F. C. Andrews, “Equilibrium Statistical Mechanics,” 2nd Ed., John Wiley and Sons, New York (1975)
3. D. V. Ragone, “Thermodynamics of Materials”, John Wiley and Sons, New York (1995)

4. P. Bolsaitis and K. Ishizaki, ”Termodina’mica Metalu'rgica”, CEA Press, Caracas (1980)

On the laws of thermodynamics (Caratheodory’s axiom):

5. S. Chandrasekhar, ”An Introduction to the Study of Stellar Structure”, Dover Pub., New York (1967)
On Entropy:

6. K. Ishizaki, S. Komarneni and M. Nanko, ”Porous Materials”, Kluwer Academic Publishers, London
(1998) Appendix

On Jacobians and Mathematical Transformations:

7. P. W. Bridgman, ”The Thermodynamics of Electrical Phenomina in Metals and a Condensed Collection
of Thermodynamic Formulas”, Dover, New York (1961)

8. H. B. Callen, ”Thermodynamics”, John Wiley and Sons, New York (1960)

On the information Theory

9. A. 1. Khinchin, "Mathematical Foundations of Information Theory”, Dover, N. Y. (1957)

[ AfE D BT 5 ik & SRR E ]
Concrete objectives and exercises are presented in class. The students will hand in the results of the
exercises, and will be evaluated by how well the exercises are completed. There will be two examinations.
Please check the home page:
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http://www.egroups.co.jp/group/stat—thermodynamics
for any information of this class.

(BE=E]
his class will be given in English. Questions in English, in Japanese or in Spanish will be accepted.
(BHEITHEEETITOND D, BRI HEEE, AARGE, AA L GEOWT O S HETIToTH R,
Se puede utilizar Ingles, Japones o Castellano para hacer preguntas en esta clase.)
The students are required to enrole an e—mail group for this class.

[(BBAR—LR—CF7 FLZR]
http://www.egroups.co.jp/group/stat—thermodynamics
Statistical Thermodynamics of Materials
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Advanced Course for Microstructure of Materials
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[BEZF-ITEKE]
FE Ak R 5% 1 B 13091

(REBMERUVERBE]
EE’J e MR+ 5 L CEHET é?péiﬂﬁ%&ﬁf; ma BRI HEEHIC, NFEAZe MBI HLGE
g ;ﬂ; W —ARS T 4 DO B 2R G BT 5
(1)27c+ioi037n+1@14k EX N BAHBAFR O TE S35,
(2) FHRREER 20 STk 72 5 B Skl e T T 5.
(3) e T finB SO LE TR T,
[BELX—7—F]
(bS5, B G, ERIRREX, YEHL, BB
[(BEABRUBERE]
FR a2l A L, ZAUCBET 2R Z1 TS, RERE, EEEFRL, EEZ T LEBITNT AR T, D
PR AR 35,
[E%IEE]
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IRAER 0 AHPERR B ERAE A= T Ty
HEPICE] u)uﬁ%fnﬁjﬂé
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Advanced Computational Mechanics

[B8E]
HHE A5 (KOGUCHI Hideo)

(BEEFITERKK]
Pt e 1 51607

(REBHMERUERBE]
FHE LT LD & 725 By CREELS N CE TR L 2 A VW BAR B R 2R LA OO 55 D Tl
%o BIZIE, ITFEREAAH R OBAFEIZ VS TODCAEIT AR W F DA SNz D Thd, FHET)
SIS LA R Tk T o A IR BRI BRIl A A L L Tl A R
%o AFHFETIL, HATSHGEILENOHIEL | A RESIEE D &3 DHUEMAT LI OV TR 5, K7l
| T2 E R BN I FRADE AT - LIC KD 2O EWEBRL . ~ 0 TR T H D%
MERERT F1EA 739, ZAUC IO EAEREAT L oo RS A BRAE L | 3 U722 et 7 152 3R L | R REAR IR 221370
DHFRESDZEDHIECTH D,
This subject treats a basic knowledge of numerical simulation technique for recent advanced technology.
CAE is an example of this research field. Computational mechanics is named as the research field related
with the numerical technique and the principle for simulation. Finite element method and boundary
element method are flexible tools for engineering analysis. Both methods are based on the same idea and
deduced from the weighted residual method. In this subject, using the weighted residual method, the
boundary element method and the finite element method are explained.

[(BREX—7—F]
ok A RREE L, AT SR, B R B )5
Finite difference method, Finite element method, Weighted residual method, Variational principle,
Continuum mechanics

[(BERBRVEBEALZE]
LN DT, 575 A AU B HRE 2 oA 8L C . RO TR DN EURA 136 7 1A
5. 20tk I ERE NI L0 HEEBIIL, A BRERIE TS HIEIC OV TR
5, ARREFEETHOWOND NI B O GG ORBE & LB /D2 OWTh R 95,
At first, several solution techniques for Laplace equation are explained, and the method for deducing an
approximate solution is introduced. Next, the expression using an interpolation function for approximate
solution is introduced and how to use it for FEM is explained. An idea of mapping using the interpolation
function and the numerical integration method are explained.
ST R/ — NI, FERRRFE TITR— AR —IZABSNA DO T, ZiE LR Tl
J—NeB NI VNT O, WA 35, & BBFFRLTRER/ — MO#ER CITOMZ TR AL G,
REEZT D,
Before taking the lecture, lecture notes is uploaded in HP (http://multi2.nagaokaut.ac.jp). Participant of
this lecture should print out the lecture note before the lecture and should take it at the lecture. I will
talk following the note.

€& 305D
1. A )
2. JEE IR ) SO B SR E L B R R b
- FERIEIR Oy TR A N OV A &R A
R
| HIREREAM (Z01)
L AHRERIEAM (Z02)
| HRERIEAM (Z03)
| HRERIEAM (Z04)
. RO BREE ST
10. G BERE Sy
11, 225y B LA 551k
12. FRAEHEE
1. Introduction of computational mechanics
. Boundary condition and numerical discretization for fundamental equations in continuum mechanics
. Weighted residual method and nonlinear differential equation
. Admissible function and approximate solution technique
. Finite element method I
. Finite element method II
. Finite element method III
. Higher approximation
. Mapping and numerical integration
10. Variational principle

(B E]
FrIT72L,
(8EFE]

O 00O Ul W

OO0 Ul WD
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AIREZIEIZOWTIE, O.C.Zienkiewicz, it 'The Finite Element Method’ Mc. GrawHill. 72&,
254y JRERIZ-OWTIL, BLA. 74/1/4’//%\ [ B AT Z R VA S 7y R | BEJREE 7ok,
BHHA TP OWTR, Y. C. 773, TERD )5/ B ) K5 AR 7ol

O.C. Zienkiewicz, The Finite Element Method, Mc. GrawHill

Y. C. Fung, Solid Mechanics

[REAE DA% & FHEIE B )
EHSjZfa IIEBEH FE A S LA —R (20, 50%52) TrHli 45, LA —h NEEIT, #EOFR—L—V ki
Aﬂtﬂ%ﬁ FZENESDOEZTHEIZELTHODD, NEDDDNGHBENTWED, ROFE, BRI
B2, D30, ERIC /2SI THD, FERITH T DB ERITH DB Z BRI TNDD,

Score is estimated from the level of report, which is opened in HP. Judging standard : Originarity, Clear
explanation, Correctness of formulation and modification of equation,lLogic

(BEEIHE)
ZahE L, CEREHDVIFORTRANS FEA B AL CODLZENZEELL Y,
Participants have been studied C language or Fortran.

[(BBAR—LR—CF7 FLZR]
http://multi2.nagaokaut.ac.jp
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Advanced Lecture on Solid State Physics

[B8E]
R R (TAKEDA Masatoshi)
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Modern Mathematics
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Global Leader Research Proposal and Design
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K2 H - Co-op# & (Staff)
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Multi-Disciplinary Integrated Global Discussions and Cooperative Learning
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Fundamental Experiments in Multi-Disciplinary Integrated Education 1
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Fundamental Experiments in Multi-Disciplinary Integrated Education 2
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