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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.

(BEX—T7—F]

advanced control, robust control, nonlinear control, application of control theories, modeling, Computer
Aided Control System Design
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PREGHIEBRZ T 845, £/, I B a—Hi 32— al ZBMEL T, FATT RISV TEER
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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

(BEE]
T 4= Ry 7RI OB - m AN OEEHERER / J. C. Doyle, B. A. Francis, A. R. Tannenbaum [
1. — =4t 1996. )
M2 S AN E B8 ) Kemin Zhou 2| 21 RS, ## EFERR, vt
Robust and optimal control / Kemin Zhou with John C. Doyle and Keith Glover ; . — Prentice Hall, 1995.
[ AfE D EFAM 5 ik & SRR E ]
| M= oAl hal L S S [ 2 i o
Via exams. and reports
(BEHIHE)
AL, KEBE O TR 2L TV IR DR A ZERL TV BT LSl E
LW, F2 BEAREB O R E 7 NVTHEI DT, HARE M-S TODIENEELLY,
Prerequisite:””””Advanced Course of Modern Control Theory”””” in the 1st semestar of graduate course,
linear algebra, or equivalent knowldge.
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Advanced Modern Gontrol Theory
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This course provides an introduction to Robust and Optimal Control.

We start by studying optimal control of linear dynamical systems. Then we treat several robust control
problems. These include the Hoo Control and u —Analysis and Synthesis for linear systems with
structured/unstructured uncertainties.

FPHURHI R GR O FEE e D EoE fl N B L TFE L, Skl Z T T VES ~ORBE~L R
Sz AR ﬁﬂ LT, 2OREFEHTFIETHDHo ﬂ%'JﬁﬂH%LE’JfﬂT%b%%O AT LD NN
TR ARAT - B EHRE T D u T - > B ADFEEL IS A B 5T 5,

(BEX—7—F]
Linear Dynamical System, Optimal State Feedback, Riccati equation, Sensitivity, Robust Stability, Mixed
Sensitivity Problem, Robust Performance, Hoo Control, LMI, MATLAB, Structured Singular Value un, D-
K Iteration, p —Synthesis

(BREABTRUTIRERE]
I_Dpt/pdf files of the lecture material and preliminary notes will be posted at the course’s web page.

EE RV — A= B# TS,

(#%188])

Optimal State Feedback and its Stability

. Optimal State Feedback and its Optimality, Riccati equation
. LQG, Kalman Filter, Servo System

. Sensitivity of the Feedback Control Systems

. Robust Stability and Robust Stabilization

. Mixed Sensitivity Problem and Robust Performance

. Hoo Control Problem and its Solution

. LMI-based Solution for Hoo Control Problem

. Robust Control System Design by MATLAB

10 Unstructured Uncertainty and Structured Uncertainty

11. Structured Singular Value p and its Mathematical Properties
12. Main Loop Theorem, D-K Iteration, u —Synthesis

(HHE]

[Robust and Optimal Control | K. Zhou, J.C. Doyle and K. Glover, Prentice Hall
lLinear System Theory and Design | C.-T. Chen, Oxford
Some preliminary notes and hard copies of PPT files will be offered.

(58]
(iRt — Hoofilffl &2 DS — JITLES 2 | A2 Bife | Wl &5
[TA4—R Ao HIBAM T AT B0, HBL 3, 2t
(BRI AT LEHT AP R BB 2, et
[Hooffll 1] AM &AL 5, mm T 4E
[ R #E D F M5 % & BHMEiIEE ]
Evaluated by Homework and Final Exam

LR — bR & L CRHIE92,
(BE=IE]

1. The lectures will be given in English and Japanese in alternate years.

2. The students are expected to have taken “”Control Engineering”” and ””Fundamentals of Modern
Control Theory””. B B

1. AREEIT R L AR | B AR R4 5,

2. Zam A OER I L5 TELRHIEERE | 223 TWhDH T,

[(BBAR—LR—CF7 FLZX]
http://multi2.nagaokaut.ac.jp/” toru/amct.html
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Development Methodology of Software for Mechanical Engineers

¢EEE:4-))
K % (NAGASAWA Shigeru)
[(BEEF-I3EKE]

Mtk Bt 5% 1 5443012 (E-mail: snaga@mech.nagaokaut.ac.jp, ext.9701)
Room 301, Mech.Build.1st
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Ruby 702 I3 St oo T — A MBS DG RMBL RO IR S RIS OWTHEE 45, Friot
TV MEINET VT DB R TG ERIGAT —F X —2AD LIS DO FIila O 5. FI- R H K

LT, UNIXE B & A 7208 ST 2 D NSRBI DWW THEE T2, IR L LTSRS 2T

LDEZFZONTIAN T 5.

Students can learn the conceptual methodology how to develop any software system and the fundamental

programming technique for data processing, by using several advanced programming languages. The
philosophy of object orientation modeling and the basic knowledge model of relational database will be
presented. Through several tutorials, students can understand the synthetic methodology of these

techniques. Besides, UNIX basic tools and the parser analyzing or the retrieval techniques with the normal

expression will be practiced.
[BEF—7— K] -
F7 Y = I MEBESN, UNIXE PR, (AR S35
object orientation technique, UNIX administration, specification descriptive language

(REABTRUREARE]
F TV MERT 0T T T DB ZIFICOWTIHEEABEO7-1%, UNIXOEBWEGEE 0/ 930 7 558

yacc/lex, ruby) OIEAFIHZBRAFEL, HE Lo THARE LR OB R RBROFIE AT —F X — 20D

TR BN 2 E157 5.

After learning the philosophy of object orientation and its programming methodology, UNIX administration

mechanics and UNIX tools such as awk, grep, cut, sed, paste, sort, join will be practiced by using any
UNIX machine. The object oriented language Ruby will be practiced through several examples or

appropriate examinations. Through these executions and some reporting works, the practical programming

techniques will be understood with the specification descriptive languages.

€ 3=1=D)

1) UNIX/E BEEEHE S BR B3R E 2) ruby ICKDA TV o/ MR T s T30 7 3) KBV AT LET /L

1) UNIX tools and its environment, 2) Object oriented programming by Ruby, 3) Support system model
(#HE]

1) David Thomas, Andy Hunt: Programming Ruby, Pearson Education Japan, [SBN 4-89471-453-1
2) LT A R

1) Brian Jepson, Joan Peckham, Ram Sadasiv: Database Application Programming with Linux, Wiley, ISBN

0-471-35549-6

2) David Thomas, Andrew Hunt, Dave Tohmas; Programming Ruby, A Pragmatic Programmer’s Guide,
Addison—-Wesley, ISBN 0201710897

3) Online e—materials

(85&]
1) A7 V= MEMAZY T NS FEruby, Eob L HEE I, 7 A% —, ISBN 4-526-03843-1
2)UNIXT7' 1/ F3 7 B2, Brian W. Kernighan, Rob PikeZ, 7 A% —HhR
3) AT VI MBS, Vel N3, A — L4t ISBN 4-274-07858-2
4) T A — AMFEPEE, James W.Cooperd, 7Y 5 2/r—3a), ISBN 4-89471-256-3
1) C.J.Date: Introduction to Database Systems, 7th eds., Addison-Wesley, ISBN 0-201-38590-2
2) Ronald J. Leach: Advanced Topics in UNIX, John Wiley Sons, ISBN 0-471-03663-3
3) Yukihiro Matsumoto, David L.Reynolds: Ruby In A Nutshell, O’Reilly Assoc., ISBN 0596002149

(R AE DL Ak & ETEIE B )
AU BR25% , EHEER25% 72 b NI B L AR —R50% (2 LT 5.

Evaluations test: 25% written exam., 25% online execution, and 50% for a couple of reports

(BE=HE]
ZAERY, BIEEEDDE Y72 UNIX 2B a—2 2L CTEEZTHIL.

Students should prepare a personal account in any UNIX machine

[BBRHA—LR—CF7 FLX]
http://multi2/ " snaga/
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Advanced Theory of Machine Vibration
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24 B R (YANABE Shigeo)

CLELIATT TS
PR % 1 5 RR30228  PNARIT02
Room 302, 1st building of Mechanical and Civil Engineering Department, ex.9702
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ZRRIRIRBN DN A T D IR DN T, S CIEAS LT - D ik 2 R R S B IR B 0D FEB%
(ZDWTERARD B,
The main part of the lecture is Rotordynamics which includes various types of vibrations.

Students can get advanced knowledge and real features of machine vibrations developing basic Machine
vibration theory.

(BEX—7—F]
EAR—ZDRE), D AmT—A b (TR o8 FIRERE, T30, o—2050HhiotE, i
RO, IREHZ M
Vibration of Jeffcott rotor, Gyroscopic moment, Spring, Dashpot, Finite Element Method, Slider journal
bearing, Balancing, Vibrations of Gear systems, Vibration diagnosis

(BREABTRUTIRERE]
A PL L, FICRIEA T, SRR 2 — M ED T T AN — Y AT,
Mainly lecture will be delivered. Assignments will be imposed occasionally. Experiments and computor
simulations will be demonstrated.

(EXER]
(l)lﬁlﬁﬁf&i‘fﬂi@?&@%ﬁm (FAT—ZDOIRE), VA vE—A Mo fi WD S I7HE, 134 & 35y

QA PREFRIEIZ LD — & - §il5Z R O [ A7 BT

)T Vi OEY R Lo — & il R O EM

DBt —2 DS+

(5) B HL2- 2 To[RIHRH R D IR E)

(6)H=EZ T

(1) Basic of Rotordynamics (Vibration of Jeffcott rotor, Gyroscopic moment, unisotropic nature in shaft
bending stiffness, effects of spring and dashpot support)

(2)Eigen—value analysis of rotor-bearing systems

(3)Dynamic characteristics of slider journal bearing and stability analysis of rotoe—bearing syatem
(4)Balancing of flexible rotors

(5)Vibrations of rotating shaft systems with gears

(6)Vibration diagnosis

(#FIE]
B4~V >k (hand made prints)

(8&E£]
—imfE =R TRIERIRD 735 ) AR HAR

””””Rotordynamics””
[ #EDF M5 % & FHMEiIEE ]
R.Gasch and H Pfutner
(BESER]

Translated by Syuzo Miwa

[BBRHA—LR—CF7 FLX]
Morikita Syuppan
1978.

_12_




2 @ = oy EE 2B 2%H
Tribology

(IBZ% 8]

&1 % - KHE B2
[(BEEFIRERKLE]

BEh R 1 516052 (1) , Mt 1 550628 (CKH)
(REBHMERVERBE]

AR —|ZB LMD Z A HEL, PEER TET DN AR —IZBE 3 Dk [ 2 ARk
TELRNEH IO LI ER AL TS,

(REX—7—F]

NoAREY —, K. Hfl, B, i
(BEABRUVEBES K]

i hLEL, RRCIEEARR T,

€& 30D
L AFRrY—L%
2.3 1 - 2 fih - PR
3. BN R
AERE
5.LESLMM
6. 7R I, [ AR
7R AT v B o
8.vAruF JhTARad—
9. EEHR D il

(HHE]

A7V
[NoAR Y —O ] IR A8 FIESCE 5 JaEE
(&&8]
(FIARRY— A [AHE = LSk -k e R S8R
N N NN S E3 S/ B EVANEIE 3=
(hoARuy— ) JAREZ SREEZEFE BT
(RAE DAL & FHEEE ]
1. sl 5k ) )
LAN—H(40%) L UHER (60 %) Thkisz a3 %.
2. FHmEH - )
1) BERR - EEFEOARPIC Lo R A T 5028
2) BRI R, BT ENE ), BLOMSOMRZHiHA TEo2L
3) 7 EV b = DIERIB LOER O A TE 5L
4) N EEE DR A C&HL )
5) BEEPERE, 77V T EFE, BRI RERELZDHI TEHIL
6) AN~y 7 A VT E—RE2H T&528
7) BESEE 31T WA EDR BN LW A OV TR &L
8) Bowden D55 S Vi FlaR A sl B C& 528
9) IRAI O LA B TS5 L
10) REHIZREIA| OFEIHE iR A i TE 528
11) R~z ORAE L, ZOY R BEHRAB TEHZL .
12) e I B (LA /L AO B ) OE 2 BAR L, TOMERIZRERE S TEoZs
(13)~A 71 F /hTA4Ruy —D Rz T&52 L
(BEEEH]
7L

(
(
(
(
(
(
(
(
(
(
(
(
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Advanced Construction Machinery Engineering

(EL# K]
0

[BEZF-ITEKE]
F Ak 5% 1 B 1504 =8

(REBMERTERBIF]
TR B D B T T, B Ll B L O PRSI L7 T DT T A =2 A0 FEHER) 73
BRI LIS TSI L2 HNET D,

(REX—7—F]
RIS, 7T A=A LE )T AT AR, PERERFAT

[(BEABRRUVEESE]

R E TN Z B <BRELL D0 5V AT L G BIICEGT L R RIHE A I DE IS 57201244
HATHLEW, H5h, FKE ctlﬂfotéﬂﬂﬂ%&’r%w@i‘ﬁﬁf’ﬁﬁﬁ IOWTHZEINIE LR T D, £, IR
HBEMITED T HEINIONTH

€& 2C1=D

- T 7 A= A8 (21a])

MR EORNE: (21) )

A7 a—RNEITRE OVERE TR L URHTE (218])

- IR (2[ED)

 EATREY =L —var (3[E)

EATRREY a b — La I SHER T (31ED)

- R T B D ey 72 (118])

(BHE]
J.Y. Wong % Terramechanics and Off-Road Vehicles]Elsevier.

[ REAE DL A% & EHEIE B )
RS LORREL AR — M KVEHM 42, FARHmE H X, (1) A7 v —RETHm OEITIEREIC 28
?“Zuﬂﬁf%'riisotzﬁ%@mu;ﬁi%(2)7r7m~b%ﬁ$ﬁ®iﬁ%ri/\:u/~/a/ B?J?“é%ﬁ“%ﬂda@ﬂ/
BETHD,

[(BEEHE]
BTSN DI S AT Lk TR ZIBIEL QDI ENLE LY,

N OO W DN —
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Advanced Mechanics of Cutting and Grinding

€EEE-4=))
H32 A% (TANABE Ikuo)

[BEZF-ITEKE]
TAEEZ—203%(H1)

Hﬁ% B R UERBR]

2 A
?*a*ggﬂﬁ#ﬁ FEIAIN T3t 3 D8 — 0078 Bl fif A 5- %, ORI ORE N 2 AT 5,
A R EARTR O  FEIIN T2 50 (BRSBTS DVEV D 7= O R AR P-EE 11 2+,
[BELX—7—F]
YIEIN LT, MFEIIN T, Heakin L, BkEEmn LT
[(BEABRUBERZE]
APEEIHIIN T, 2 2 E0FEIIN T DWTC, FrefEHE B 2308 EE & GRik 325,
[B%15H]

1. &€ TR &0 Tk N T
2. MR LT TAERAR

3. LAFMEI D ENIEFE D JFU K &2 D 5 5 451

4. FEERIN L (RN e —% —In L)

5. BN T (U4 —&xvh, FDfh)

6. YeIIN LEFFANL

7. CBNIEA DA

8. Z)—T7"7 4 —RHH| L AL — R Xk —JHFH|

9. TEERBELN TR E OBRR
(#F71E])

BIYIN T, AFEIAN T, MRS N T2 B3 A B0 Y BUE ASEe AT 35,
[ REAE DL A% & EHEIE B )

1. A

GIHIIN TIZBIL 238, FEEkn TAZBIL T, AFEIN TICBIL CLBO A FH iDL R —MEHEZ B ST
\ EDLR— MRl 5,

2. PP )
FEEDOBRIE LT LS OVED O 73D ORI REARRAE NI BL CREAM 92,
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Advanced Precision Engineering Metrology

(#84%A]
AEAf R (KYUSOJIN Akira)  #l FIK (YANAGI Kazuhisa)

[(BEEF -1 EKE]
FEAR AL R 1 B 606 ZE (A ), bk L% 1 5404 22 (1)

(REBMERUVERBE]
HEIZHRBFOHODL B LRIV AR O, TR TIE, MEXRARIEL , B RATFH 50
ZBE CEDRENMNEMSND, Fo, JET —F OBHILILCHKE KOS NS LI/ LN
o ATFEEIT B AT (JIS Z8103) IZFEIREN TV B EHIHZED A RICHIY I E &2 R B R4S
RENEBEIZLZ LT D,

[BELX—7—F]
FEARETHI, BAGHH, YRR, T ad | TaUv KSR R AT, WAL FHIR . (5. SN
e HRR b, T RN Il 7V R NT — AR NT A ERREE BRI R UG
E 5, hL—He YT

[(BEABRRUBERZE]
BB LEATEEHIE Sz R L, FREOR I B (TR > C R L aE 2 12092, 37
(T, RREER O RN T,

[IR%1EEH]
L. FHAD JLpgE
2. FHAlgRE Y

EDFRZELZ DN T

- BHHIREAE

NS DRt

- AR ORFE

. BHIE LB

(#F71E])
R TR 5 I — Al AHE ST, S EA (R EE)

(€= )
TEHI T S ) tBARRRSE  (F— L)
MRERR/—h ) KEEUEE (EHER)

[REAE DM A% & EHEIE B )
BRI OFE VAR — R L WIRICGRBRZATO, BGEDOBLS X, HE VAR —R0% ., HIRAER40% &35,

~ O Ol v~ W
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Engineering Ultrasound

(Es%A)

HJE AR F (THARA Tkuo)

(BEEF - ILERE]

R 1 55035
Room #503, Mechanical Engineering Building

(BEEXANRUTERBR]

FIE LA TEOIRAWIIZB W TEASIL TS, VDI IEIER HIFBE L L TOZ OFI I
%7&(&‘7)@ WNRE T NARINBERIGA L T TANT IV F v E T, HDHNIRIEZ WO EEA E T
Z D IZITAZE H%zﬁ)iib‘ AR TIL, BE {ﬁ@%ﬁéﬁ&%{ﬁ%fi e BRI A LIC I E I A
0 Jé%ﬁf&%ﬁwﬁ]uﬂa&{l“ g9 oZkllbic iﬁﬁg B2 U??GE@J?EE&MSH% ZOWCEET D, 7o, JIE
T — b B IS T DD RE Eﬁﬁﬂ?@a‘:ff IOVWTORMEEZF S, ThbZEl T, T#E

(\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:
-Be able to understand the fundamentals of elastic wave propagation in solid media,
‘Become familiar with the fundamentals of nondestructive measurements using ultrasonic techniques and
their applications to quantitative evaluations.
-Learn the principles of advanced ultrasonic techniques and their applications.

(REX—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

(BEABRUVEBESX]

BEHBICET 27V MEAIL . ZHUCE SN TIRES T vy =/ 2 — J:éjﬁ/%fcﬁﬁqn AT, PRiRA
D DI TR B — H LD T B AN — L ab B E T, BRAEEZ O H-DICHRD
AN E 21TV, RV AR — a3,

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. BER S (1) i i )
A O SERE R, TR FEAETTTE, IR TR O W TR T,
I OEH (3[A])
B PR BT MEE I 3500 5 ML AT U OB S R SR L TR %, 7., BESRIC
TR TafE 3 29 (R) I OWTEHB %,
3. SO AT il (20) )
WYE O CO S, EITE L ONERICBE DD E I OZFEIZ OV T T2,
4. 3 Rt (1) ]
aaﬁ”iﬁﬁ W —OVEE R B DWW TR 35,
5. /&&Mﬂ@lﬁl)
EER=s) &@ﬁfif_ VI AR S DBIFRIZ DWW TR 75,
6. [§ LB LT — 2 fi#T (1[8])
HIERS WM E D728 DOF BB 1AL T EAFHAL D 72 O AT BRI DWW TR 975,
7. WG 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. Jeit AHHIELHTE 2 DI A (20 o )
ARSI B, L — RS = — Iy VS IR R I e SRR B O IR B Z DS IO
WIS 5,
9. HIARHER (1)
Topics include:
‘What is ultrasound?
-Elastic wave propagation
bulk waves in isotropic and anisotropic media, surface waves, wave equation
-Reflection, refraction, and transmission
Snell’ s law, reflection and transmission coefficients at a boundary
-Generation and detection of ultrasound
-Ultrasound in materials
velocity, attenuation, scattering
‘Inverse analysis for quantitative evaluation
‘Nondestructive evaluations
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ultrasonic spectroscopy, materials evaluation, process monitoring
-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.

(85&]
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
[ RAE D EFAEE 5 ik & EHfIEE ]
W O ] o
FIAR I RS IR L, BRI DL 7R — 36 KOMWIAGABR I Z S W TR 5,
IR - 10%
LAR—hk:30%
HIARFABR:60%
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/
HIR
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Nano-Precision Engineering EEE 2B
Nano-Precision Engineering

2

s

3

(B8]
AKETAGAWA Masato (BAH)I| 1FA)

(BEEF = ILERE]

Room 508, 1st building of Mechanical Engineering Department, Extension 9741.
PR 1 5 FH508 552, NAR9741,

(BEEXENRUVERBR]

In the lectures, current status of Nanotechnology, Micromachining,
Ultra—precision Engineering and Nanometrology, which are nanometer
scale technology, will be presented. Students can understand
principles and applications of these branded—new fields after the
lectures.
ReFEZXTIT T /77 /a0, ~fra~vy =27 BB LRI /AR
ARy —72E DT ) A= VAR — L DA AR5, ZbOHTD
JFEEZDICRIZOWTEFESE L2 AN ET D,

(BEF—7—F]
nanometer, nanotechnology, precision engineering, fabrication,
measurement, control

(BEABRVEES K]

The lectures will be presented with transparencies (OHP) and

hand-made text book (prints). To understand the lectures, exercises
(report homeworks) will be offered to students.
AGHEFRITOHPEEIAT B EHZ KVIRRN AT TS, BRMFATRD HT-80 12, {7 [
(LAR—RNE) ifsihd,

€25 202D

. Introduction—(The scale of ultraprecision and nanotechnology)
. Nano— and micro— fabrication

. Ultraprecision mechanism design

. Nanometer scale measurement and position control

. Applications of nano—precision engineering

e

RN

. R B E

T A=V EHH - )

LT ANV OIS

(HHE]

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

(85 8]

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

[ #EDF M5 % & FHMEiIEE ]
Students will be evaluated by the reports for offered exercises.
AR TR E A~ DL R — NGl 95,

(BE=E]

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

SO L A AP IS TIPS,

Ol WD — Ok WO DN —
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Snow and Ice Technology

(EL%8]
W AZZ (AZUMA Nobuhiko) « 4 5 5] (KAMIMURA Seiji)

(BEEF - ILERE]

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

(REBHMERUERBE]
Sk (BOKORE) 1T, B, 1A, SO T2 T, BRKOR 575 BN REE B
COIELNTIZFRITHY, 2O ERIZISU T, LFEOERRPMELNLEEFE2HOE 50N ER BRI TH
Do

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]
TOKMNE, TOKBREL, /A H), T, WS- MSE
physics of ice and snow, global warming, past climate, ice sheet, snow damage, snow control technology,
snow utilizing technology

(BREABTRUTIRERE]
AT LK OGS L OMERBEEE 0 25BN T U CRERLL , IRE(L) 1 J OBRBER S EE I >\ Cilk 3%
95, FANE, E-FIFORESE, ffi/\é"]%i%isi(ﬁ%%éh’@ VBRI OUWNT, FK TEON 6 E
NN E S o Y
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.

€& 30D

KO (2[8])

. S0t (2[8)

. HUERBRBEZS @) (1[5])

. R oK T (1[A])

- EOKBREE L% (1[E])

T B (1)

- BREER (11D

R B OB (1)

B (=)

A (1)

11. #piEE (=)

12. FFIA (11=])

The following topics will be covered in this course:

1)Physical and chemical properties of snow and ice. 2)Climate and environmental change of earth.
3)Engineering for polar science. 4)Environmental engineering for cryosphere. 6)History of Snow
Engineering. 7)Technology for Snow Removal. 8)Energy Balance of Snowpack. 9)Technology of Snow
Melting. 10)Utilization of Snow. 11)Snow Damage on Urban Area

(&7HEF]
FA

(BEE]
MEoKOMEEEYME] B -AliHE, &5 EFP B
[T TS AATKFEETK LA
History of Snow Engineering, Part 1 and 2, Japan Society of Snow and Ice. (in Japanese)
[ AfE D EFAM 5 ik & SRR E ]
LAl o
yﬁaﬁ—ﬁbéw%)%otzﬁﬁjf%(w%)fvﬁmﬁ%ﬂﬁ#éo
2.5’
1) FEKDEMEEIZDOWTEREL , FOKFIZEE T 5 BRIt D BLGE - RED B AR T X727,
2) HIERERBE DA B & EOKE D ENZ DWW THERETET27),
3) BEDFIHELDOLEEL, KOs sl BB -O U T C& 72,
4) 8RB EAROHERZ Y, %M%OD%{%U&?‘I%’& FEOREMEE LB D CEMETX T,
5) L RS EIROBIEIC T DR BEE A ER L, FTRy AT DT AT T 2R, TOHM
H AT RENE - B PE A HIRE AR 3D 2 &M TETZD,
Score will be based on the following:
50% Attendance
50% Report

o © 00~ O Ul Lo DN
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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.
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Advanced Thermal Engineering

(E%R]
B K - M

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

(REBMRUERBIF]
BRI BT 28T LT — bR, KT — I 5880 T 7R %f)%ﬁﬁ?“é &y,
B TZ2OBURZ BT HLEH12, B BE35BI%| iﬂ“é%fié’]ﬁ%@@%zﬁ%ﬁ%

(REX—T—F]

BT WALR, FrEREAT, 2 LB 8 DARE
T hR— /a/ T —g

(BEARRUVEEHE]
BTS00 SN E R AT S SN DD E WO D R DB 5% 8L CERL, ol OHAMTEEAT %
DDA S,

[B%15H]
EAAZ LR D FFIERAT
1. %ZIKE!’J&HXW&D‘
2. Ff & DEIZ Hagm O R P AT
3. D& 2 J5
ZAUE BN DIEEL
1.2 HUE B N OARED Haifs
2. B8 NG TOLILEREANORE
3 AL (RFE - B « it li]) 2RO Z FLETE N DAL EL
PRIERE
1ARAFRN
2.7 hp—var
3T ITITL—ay

(&7HEF]

FRIZED IR, BBV G - BB R T w7 | (A AR F2R) , [Principles of Combustion, by
K.K.Kuo, Wiley-Interscience | & 43 ZiE H 5.

(AR D FE 75 3% & Rl IR B )
] - FHIRERBR B L O B R B BT 5.
(BE=IE)

FHOUREATZE | - TIRBE T2 | 2B EL, § CICHEMPESN TODIENEELL.
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Quantum Beam Technology

€EEE-4=))
Gk F285 (ITO Yoshiro)

(BEEFITERKK]
B R 1 513307 2

(REBHMERVERBE]
i T DR L — AT LD BL O, BT R D LRI L —E—LO%
A laE, HIEIEZ ORI FIICRI TS TEA A, ZAUTHiLO, AFN O 2H5 0B THY, xRELTUE
L—W— A —2A BB, SROEB ) 2ERE 2 b DR 5<END, #ERTIEL—F—% 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

(BERBRTERESLE]

TV (FECHFRD) AR PICEAT L USRSV CGER A D D, #EFIZOHPRB L O3y T 4%

WTATD,

Hand-out will be supplied in the class. Lecture will use OHP, PC Projector and a few VTRs.
(€:EICT=D)

DIZUHIZ (Introduction)

2)L—W— - ZDFEF (A brief history of laser)

L —HPF—DFEFELEH (Fundamentals of lasers and their characteristics)

HL AR —k

N —F—WEEOFEAEM (nteractions of laser radiation with matter)

5) L —W—dH (Applications of lasers)

6) L —Y—IZLAHINT. (Laser materials processing)

7) Z DM EFE—2 (Quantum beams other than lasers)

(#FE]
FIEFEEFSTE YR HR E TRV O T, FHTHRELR,
There are no suitable textbook available.
(8E&E&]
HBROH T T,
Some reference books will be listed in the class.
[ FAE D BT 5 ik & SRR H ]
FHROEPF, BIOK THIZLAR—FO#EHEZLED UL TRHEd 5,
Students must write two reports, one in the middle and the other at the end.
[(BEZEIA])
7RO AT L7V, UL TR TS50 A —F 5 LiE B L LAROD T, %4 B O
WA\ A 20 S BT B = EA i B, Aahaeid, AR R T 2B LS X7 A T MK 0
FHEERGELTODD, MHEDFAEDZHLRD 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 Fluid Mechanics

(B8]
FFE TE & (SHIRAKASHI Masataka)

(BEEF-ITERKE]
PR AR 15 FH603 2

(REBMERUERBIF]
H RN TERC I WT, EEh & Bl L0 — WIE R oW E ) il - CE I B E1
DBRIIFEFTIZ AOND, ZDIFEAE DA ITHAUTELIT TH Y, Z2MIAY - IR BB - SRR 72201
RIES) (FL) BN IR ORI HE R BRI 2RI L TD, ZORIT, SLtOBRROLiTED
IO THDN>, ELIROFEAWFR K O 2 L 72 LI D BRI OWTO BEERAY T E O LR, 5
BRE - TR 2R A iR 3 5720 O FHEONS 2 PR 5 2 82 NS 72,

(BEX—7—F]
Tl o, HADOT R X — FLADATML N—S R, BB, S E M, b4 A,
ELIEET L FTHE0 R

[BENERVBESE]
FAULIROTEB Tl , 20 Kl AT B U R L TUV5, L
MU, EROWOBET, WU e D% (I L0Rd TR E AR ISR AT S
B B DR THIREECHS, ~ DM T, TG EmiE AR L TS
BT, EIA kS 5 LR o8 e T U T 5 NS Aad 5, &
I, TEAR72 H R R T 5720 O LRI TR M B L OREE 2 kT 5,

[BXIEH]
BIE WAWARELT
Fom ELROIREEDE &R
B3 ELIROSEME R
AR ELROFE BT8R ‘
HoE FELELIICRTT D T ik

(&HE]
FRIIEELRWVD, FRROSBEFE R O FEECHER T,
(85 8]

(1) H. Tennekes and J. Lumley, #2J5+ 5 IIER ., SLIE AT, B RS | 19884,
(2) H. Schlichting, Boundary Layer Theory, McGraw—Hill.

(3) J.O. Hinze, Turbulence, McGraw—Hill.

WA H B, ELRO A TR S5 F N, ML, BEF1634F

OIFFEME—. 77 /A7 @EETEND || A — LAk, ERTAE,

(AR D FE 75 3% & R IR B )
AR ECHE 15 26T DRI RE L 24 B OISR 32,
(BE=HE]

i“ﬁj@;;ikﬁ? ik T2 BIEL, =a— N ARUADEB OIS S T FIED IEHEATEL T D
ZEMEFELYY,
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Advanced Compressible Fluid Dynamics

(EL# K]
HEm
(BEEFITERE]
PEAR A A BR501 %
(REBMRUERBIF]
JEMEPETAR ) F &2 DRI LA~ I OWTOBREATERD LA LT 5. fhfHR CFATE R A
FERO TR, TR REICE T TEDREN MmO LI EAER AEL T 5.

(REX—T—F]
FEREVESRAR 157, i 2E R
(BEABRUVEBESX]

giﬂg%%%@ FIZHOWCEIR TS, 5 OIS CE M2 55, Sl E 3R Mo %

(R%1/E]

- Fram (2[A]) ‘

- JEREPERT AL AR 7 R (3[E])
EEE AL (2E])

. FEELE B LA oD TR BRI (205])
- TR (1m0)

. 77 /i (2[R])

. LAY A (2[8])

- WIAERBR (11R])

(#FE]
FRIZHRELR .
(8E&E&]

AL RO 1 AR, R — %, BT
 The Dynamics and Thermodynamics of COMPRESSIBLE FLUID FLOWA. H. Shapiro, Ronald Press

OO Ol Wb —

(R AEDEEME Ak & ETEIE B )
B 20% BB (FiILA—bR) ---80%
[BEEHE]

KAV, WK, B, ARBN L O HARE S PRSI TODZE R ELL .
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Advanced Gourse for Non-Newton Fluid

€EEE-4=))
E#E i (TAKAHASHI Tsutomu)

[(BEEF-I3EKE]
Pk 5 1 549601 28
(REBMERUVERBE]
HEREMED SO EIBRFE S D EEHIT, IERTIX AL IR > T2 BRI 2 H T2 IS x5 B
DERIZELREND LT > TET2, ZOEE T, WA FTIEE RV O R R Z b IE= 2 — Rk
ROFEIIHRL T, BARR 72 R R B O F] 2 R U7 3 S BN R S8 JUMB R R oD R A figii -5,
(BEX—7—F]
LA By —FE= o — NP T RS AR - A RO R T L iRAT
[(BERBRUVEBERE]
= 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
VY NVERT O EEERS SOV B A E AR TEET D,
[IRXIEH]
L. iR D%
2. = — N PRAR DR B i E)
. = — RO EE) TR
IS LT D BR (R Rk T FEE0) )
. —WItMaxwell £ 7 /L B L RVoigtET /L
. KRR R D3 T ~DYEIE
. = — b IRIR DR BN R
. FERRIEREME SRR E T L~ DYLIE
(#FE]
FRIZFRELR,
(€5 )
[FE==—hmik 2], A ERIE, 245, 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 S U B LT S U L R — M KD 55,

COO Ul W
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Advanced Engineering Materials

(B8]

& R
[(BEEF -1 EKE]

FEARAL R 1 5401 B (1R 15
(REBMERUVERBE]

TEEM B RS I, B R R A S B2 (5 - D BR g Bl 2 BEfiE 55,
[BEX—7—F]

FREMRIEE . RO BN T B R OrEnrE . FEEE R
(REABTRUREARE]

PO APER D BUE AR, N 15, BAREY R MR TAI % SZBR O BHZ B 2 IS F Bl iae 4%,

J7E AR BB Hal R L UMNE A iTm sCE OV CL BIRROFHREDLI T,
[B%15H]

<HrEH (208])

- BAEARLOEES (3]8])

- R dE (21A])

- [ 5 1B U (2[5])

- R R (2]R])

- B (3[])
(#F71E])

MBS T Y Ml R 95,
(R AEDEEME Ak & ETEIE B )
R (60%) . PILAR—1(30%) . HF (10%)

(BE=1H]
MBHF-ORRER H B TFL CODONEELLY,

_27_




FEEx R F o MR 2 2%H

Advanced Non-Ferrous Metals

(E%R]
Pt W

(REBMERTERBIF]
BRBLOE&ICBITHIAOIEARRVEE, $70bb N, [BliE, B I OMHERREEZT V=D
D, RT AT L FHATONWT, BRSNS BT D,
(BEX—7—F]
TNR=T N =T Ry L, F L AR, BRI KRB, AR, R i,
MPENNT., [RHE, Pt A A RAT | B

[(BEABRRUBERZE]

OHP, VIDEOZ A, 725~ BARGIZ 7R3, ZOH NSO AR TEM BRI 20 & 58 5,
[IR%1EEH]

N, [FIE . P4 A

FHZSTE

TN ABIOT NIy LG4

S/ ST NN S AR OS2/ Sy NS e

FHEBIOFEZAAE
(#F71E])

Bzl

(AR D FE 75 3% & R IR B )
BEATONDHEE (LA —MEH) (IS K Rz Rl 2,
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Fracture Mechanics

€EEE-4=))
B evE (MUTOH Yoshiharu)

[BEZF-ITEKE]
F Ak 5% 1 S 1608 =R

(8% B MR UERBE]
R
R O BB 5 A5 720 O B OB 17 D AR 75
@%ﬁ%®EW%$ﬁ%%&&H)\ﬁ%ﬁi%%@ﬁﬁ®%%mﬁ%#6ﬁ%%%
%%7@7;@%*%@ L7 &) DR EHI DWW THE S,
(PR L\ TR,
(RS2 D BT 2 2 I . HeRE A Y 12 o1 %
()R Sy R 3 A B o 5,

(BEX—7—F]

FABESREE | MBS BERAA B AR C AN IR 5T, 7T 78T T 7 — W5 BRETTRIE
[E%Wé&lﬂﬁ%ﬁﬁk]

RENE

M*JN)EEZ%OD% M (REE RS 55) 6 KL OMBERIC B 372 12 FHEAIZ DWW T, BARRICIERL 2L &b

S LD ORI TR TS,

(DRI 442 > B FI(E )% T L (BRI 5,

(&I H =\ C. 295,

(3) T A (RIS T DR, H5) 12DV, /ST — A N EBARBBAT.
DN ST E DI,

[B%1EH]
TREED AH = K I

) ﬁ@?ﬁ%ﬂi%ﬁ?

) fgi%ﬁ}] M2 DA BR

Imﬁ M5 & H I (5CC)
. EFE {’/;IJ uq:/é* X

(#F71E])
MEEEE =2 (H A EFER)

(R AE DL Ak & ETEIE B )
AR TR AT, BRARE AT 5,
AR B -
(DREEEE S - B D BRAE
()RR 152D FEANE 2 57 D ERfiR
(ML) £ _iéﬂﬁf;{nﬁﬂﬁ@ﬁEﬁ
(DR EE ) 3% FHE DO BRAiR

[(BEEHE]
FHFRIIIRAE T H AGEUREAE) B L OWEEEE4F) T T,

N Ok Wb+
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Strength of Materials under Extreme Environment

€EEE-4=))
iR 1IEFD

[(BEEF-I3EKE]
FEARAL R 1 58K 505

(REBMERUVERBE]
MRFRBREE O S5 TEEMMBLOfE 2 OIREERFE, LD EREEEL N ORI OWT, Zib0
XAl MERFE B I, S - A IO A IR 5, Fo, ZHHOR A FIEM ORRGT, IRET
f@g%@j%ﬂﬁﬁ%\ FEBEBR R ICENDHZE D IS L TWOINTHOWT, BLROREHHYE, FEE L
N SN

[BELX—7—F]
(SHEME, M ORIE, miREREE, MIEVIEL, BatBLYE, R 70 INERBEMEL, 7V =7 RO T, sk
CAANE, ki, éFEEzﬁﬁnﬂﬂﬂ BRSO — 7 LIS D BB At Tl

[(BEABRUBERZE]
FAFROTE TR ELHED D, 2RIDOMER R LT DD, BfEiE, FLEIOL AR —RR-EE | 1EO &K
BROFE R LEHE4 5,

[IR%1EEH]

1. EIRIZBT DM B BLSSR
2. 7)—7

2.1 7)‘—7/7Tﬂ:/

2.2 JY— T WL &Z

3. iR I Iy

3.1 @RS ATV T

3.2 I—J{Jm{f&"j‘/l’7/1/fﬁ

T

7. %iﬂaﬁﬁ@ﬁ&b%&w

8. ITFEOMZERE

9. Hifr# el Gt
(#FE]

R DI || R
(BFE]

WEH. T 5,
(R AEDFEM AL & FMEIEE ]

g%ﬁ%‘a%@llﬁmvﬁ—ﬁ%%\ i DI R NE | 1EID R AEFRBR O R LFHE T2,
”@@%ﬁFrﬁméméz%mﬁﬂ@@ﬁ@ﬁgﬁﬁswamm B F O M| T O\ TR
G Fifa DA PRI, A, MR IR, BUROREHAYE, R ISV CEARCR T, £,
Fnnl J*?béﬁifﬁ%kL“C@fﬁfﬁ%%’&zoﬁf:ﬁ)o
[(BEZE]
AL T I BIRE IR L 7R B 2 BIEL CWLABZENREEL,
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Stat. Thermodynamics of Mat. EE 2B 1328
Stat. Thermodynamics of Mat.

€EEE-4=))
ISHIZAKI Kozo, (AlG =)

(BEEFITERKK]
Mechal Engineering Bld. 333

(REBHMERVERBE]
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

(BREABTRUTIRERE]
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”

[ AfE D EFAM 5 ik & SRR E ]
John Wiley and Sons
(BE=IE)

New York (1995)
4. P. Bolsaitis and K. Ishizaki

[BBER—LR—TF7 FLX]

nn ”

Termodina’mica Metalu’rgica”
CEA Press
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Advanced Course for Microstructure of Materials

(B8]
P Ak
[BEZF-ITEKE]
FE Ak R 5% 1 B 13091

(REBMERUVERBE]
EE’J e MR+ 5 L CEHET 3?;546%77%2:@&'{ ma BRI HEEHIC, NFEAZe MBI HLGE
g ;ﬂ; W —ARS T 4 DO B 2R G BT 5
(1)27c+ioot037n+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
[(BEABRRUBERZE]
FR a2l A L, ZAUCBET 2R Z1 TS, RERE, EEEFRL, EEZ T LEBITNT AR T, D
PR AR 35,
[E%IEE]

BB IILL FD 32| KRS,
?ﬂﬁ%(m%?ﬂﬁ% PHRRAE) & TR, T AR
SHE S (L, PSR & T 1%, TR AR
EHESOMMRE T o ADORG & TH%, 2T AR

(#FE]
flal, &R EAT 5.

(8E&E&]
WAL MBI WAL
’fﬂﬁ% SR i%fﬁﬁﬁ%:ﬁ*ﬂr@%fiﬁtil, I e
IRAER 0 AHPERR B ERAE A= T Ty
HEPICE] u)uﬁ%fnﬁjﬂé

[RAE D FFM 5L & FMIIE B ]
2B T A& AT ARD ot

[(BEZEIA])

BT S0 BHIAR o, ZAUT T DR D BIENEE L.
BE R L L T IR & i 95 2 L.
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Nano Engineering

(Es%A)
LI R

CEELIACT ALY
Hiehh ey 1 Ehi3062

(8% B 0% UsE A B 4E)
N THEAROHEARIT LD F ) A — AN TG TTREL T2 o= — J5C, —fRIE Y~ I T
LHERLCU VRV, CORBLEMND BRI T AT I B 01 A T AL, 00 T LI T B3 Kl
FOBBLFRT , PO BRI, N
KB IT 2 ORI T HL e 5 7 B B ~ D AT RERE I SV VTR 2,

(BEX—7—F]
FITIIaT— TNV T TT — BRI, ARy T 7 el
(BEABRUVEESE]

BEEL, I OELE 2R (
o LD FEIGAIE T R LRk
MEHZT

[BEER]
BEFIT, B0 EBE SR G B L E%, AFICEL RS E B AELA BB Th5
o LD BISAIE B R EAEL, NAICEIT DB, R A RS T 5 L, Rl DL K —
M2,

(#HE]
YerEA A P D E LI BT R R,

(AR D FE 75 3% & Rl IR B )
L AR — A 45 %, BIRL AR —R55%

(BE=HE]

AREFA I, LA IO DT, FE S SR EL A, SRR L CIE, T,
(L5, BTN, BREECE, T A TR LB LT D,

SRR L L7 %, APNSE LT iIROZE FIIFELLV B Th D
L. WRICBI 2 5E M, IR E LB ENE T o288, HE DL R —
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Advanced Computational Mechanics

[B8E]
HHE A5 (KOGUCHI Hideo)

(BEEFITERKK]
Pt e 1 51607

(REBHMERVERBE]
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 DI, 575 A I B HRE 2 oA 8L C . RIS TR DN EURA (36 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.

(E%1EE]
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

(#BFE]
FrIT72L,
(8&E]

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 DR A% & 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 FLX]
http://multi2.nagaokaut.ac.jp
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Fundamentals of Safety Engineering

(E%R]
S 5L —

[(BEEF -1 EKE]
FEMR L% 1 54D 1558

(REBMERUVERBE]
NI S AT DB W TR EMEMELR O JERE R B S 2 5L 3D ik, AT LD Z MM D T
Ea 80, BARBICIE, N[ SRR rT B AN AT 9~ 22 M LR - il S A 7 DA 30 TR AT
LDV RER fa LA FIVWVZE 7 VTR ELL , ZIUTHESSZRMEOFHE FIE K O %2 4212 B
gévx%AmT%EBzfiﬁﬁ FBG7 AL ETIROT AT 2 TELRVGHE A HWTRTZETH

[(BEX—7—F]
SHEEE, V= —T  Tuay s riarearia—L VRAITBARA N, BEEH VAT LEE

(REABRUERESE]
HRLE, OHP, EWlel 2 WGl 2, MO AT O R HLIULOBEE FEEZ Y L #mL
AR BLO I ET T,

[BXIEH]

1. VORI,

VAT LD M E FRIHNIRO T2 D DUEREAT,

2. 7ay ek rarearha—)b
N M) SR T B, 7 B m] B LA T L S 22 D LR AATOID O R P

figEER L, Zh e imi e O ORT,

3. NE/ Mt A L H—T = AR
NI/ AL 2 —T = A AL TR — BT AT b KT VAT 5D,

4. BB/ BRI L R — o b~ D22 A BRI O )
LEMERDT= D O E I DR REA T A 14 AWV CRELT 5, A - IXIERFRRRD O H ) 5F
PaEH o, FHNLEE FEEE E O T20V Ll EE95,

5. URZT B AA Mt )

HEDOFELHEL T VAT T BAA D FIEHI ST 5,

(&7HEF]
Ml LR T RO A— 3
(55E]

el AT MEFRT | (R BTSN ER)
[EBR LR OB S 27 222 i) (H F T8 AL
[TSOMSk 2 4= - [FEIFRBUARE | (H FI TS8R 4)

(RO E & L FHEEE]
1. Al 7 1k
T O [RE N ZF (50%) LI E#(30%) 1205
LA — M (20%)

2. FHtizE H )
CERVAT DETREHNCEE T HILRNTED
PR E Z L AT ARIRIEHTED
RV AT MR TCTERETED
‘ISO13849- 1% HfETHIENTED

[BEHE]
R LR T — AR R LT 5, SRR DA ORI AE T A— L TR 5,
A D S O A5 R B D8 B 1 DR R BRI AA T - L3 CEABO L%, BRI
BB 5 SRR RN T v BT AL R I (R L, TR H Gl S B 5415 0
G R TR = L [ B A B D,
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Advanced Lecture on Solid State Physics

[B8E]
R R (TAKEDA Masatoshi)

[BEZF-ITEKE]
FE Ak 5% 1 B 1509 R

(REXBMERUERBIF]
G- TRV —DH NI, BREEZAIEOBLEND, MABIORMEICR T HEK, HIBR LV 72> T
WD, ZDEIIRILTHEE PR T 2701213, WHEOT TRI>TWHBS 2 ELEEL, Zihaii M
THNERILIED DD, ZO#RTIE, L FOEAZEMEL, HI2o052 % HIEET 5.
L. Szef], ST OBIRAIMEL, SRR IC OV TES
2. [EAROER M ETJ:FEE%L}QJ:U\Ea%mﬁri&@%ffﬁ%ﬁf‘mf‘%é
3. EAROERAFEZE Fimae O TR TES

(BEX—7—F]
AR, /NN, (R, =L — AR
(BEABRUVEESE]
AL THE B EOREGER FIHE P A TR, REROE A EHZ OO TEIEHEOR S5 OREEED
FEHUCONTHEE T D,
FCATEEEE, OHPZREIC L D5E#41T). £/, BHEMREA L, RN EITH T DB Z RO THH).

(€:EICTED|
1. fif S I e P (4[E])
n‘*m@xﬁ’ri WK1, RS AT
2. b TR B b (5]E)
72‘// AR DB M
M LB AR (408])
i%/vﬂ?~/vb BRIRE
4. 3%5%2@@-‘“*4(2@)‘
FEREIZ 2> QOB EE, NSO BRI KM 2D 5.

(€ ¢=E )
L

(BEE]
MEA B2 AP ) C Kittel, F28F BIE, HEH, ZREE, 1 FREIEER, LBkt
(RAE DAL & FHEEE ]
1. w47 vk .
AP OFRRE (40%) , LAR—1(60%) I\ ZVEH-2.
7B, BN — MR LR PR T L 70T,
2. FHMZE \ )
(1) 52 BTG Ok 7231 T&D
(2) Wik 1% O CET B G AR T& %
(3) [EAD L EE G TES )
(4) EUARD T EH R LB R O BALR A T X 5
(5) E RO BRIV FHEL B R E O BIREZ T TED
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Modern Physics

[B8E]
B FE MIYATA Yasunori)

(BEEFITERKK]

BEpE R 1 5 Ri4022

Room 402, 1st building of Mechanical Engineering Department, Extension 9712.
(REBHMERUERBE]

ITREEE B R &2 O T2 I OW TR RO D22 B LT 5,

The lectures are given for solidification theory and its applications.
[B%x—7—F)
e, B TURTAR, B E ), H i R

solidification, cell/dendrite, thermal conduction, free-boundary problem

[(BERBRVEBEALE]
UGE ] 77> 0D BRI N IR [ S 1R R E R IS DN T A — RO B KDY | FRRL . 20 LRS EIC
DWW CRIEEEE 2 E A BN EEIR T 5, ffRIZOHP LR EEHTI IVITHh LD,
Solidification mechanism will be discussed in detail from points of view of pattern formation.
Lectures will be presented with transparencies and hand-made text book(prints).

(€EICIED|
WRE[E A R E R LDV T ‘
LEEE S Re CEO2 5w, 'y, 7 RFAR)
2.7V B I OB B
3T FRE I LA
R BT, RFEAZREEE T THD
4.3V FEE [
5.—J7 Ml e [H
(ZOWTIE L, £ DEARNEHZEFT D, T O TERIEHEIC DN TR
6. HLS il R
7. —% - R R
IpEEFHIEL TR T 5, Fo, BRSO EEFEEREL T
8HMHI 2l —ar b Te— R T f— LR -FEF L
[ZDOWTIE RS,
Pattern formation and solidification mechanism will be lectured;
. Morphology of solidificatio
. Mullins—Sekerka theory for planar interface
. Recent theory for cellular/dendritic interface
. Solidification in undercooled melt
. Unidirectional solidification
. Applications of solidification theory in engineering
. Rapid solidification
. Numerical simulation of solidificationPhase field model

(#&FE]
EHL,
Hand-made text book(prints) will be offered to students.

[ AfE D EFAM 5 ik & SRR E ]
HMENBELEICEEEAETL, LR —MZEEHEi4 5,
Students will be evaluated by reports for offered exercises.

(BESER]
FRAEC. HARRELIEGRE TITh D,

Lectures will be given in Japanese for the odd year, and in English for the even year.

OO Ol WD —
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Modern Mathematics

(E%R]
e
(BEEFITERE]
PRI % 1 54035
(BEEXENRUVERBR]

BRECEO G| LB UE 2 2 BLL L7 WFEEA Y 1T | Z DRV F OREL BTk, B2 7,
E%iija:g%wfi% WEFHHDITFTIIRVD T, o lEH HHD B RITEEAD IV THAN, Ak HE#HEST
BRLWEE 2 Tnd,

(BEABRUVEBES K]

HE TAHHEAEPEL 22N T, HBRRTBNDTHIE HA RIS, ORIPT, 7F AN EIRATHE
HHEE T2 FT LRI H T,

€F 392D
TN A B LB A TR 1T %,
(%% #E]
MBS C T U ML,
(5EFE]
WENTEC CHERHR ST %,
(RE D FTAE 75 ik & SHEE B )
TERNHEE SR OB D EIRDTF =7 EL AR — MR HaHifli
(BE=IE]
IFIR] 28 03 LI IRGZRND T FEESTTROLDOZ RS DA S ITITHIFFICIRZ 22O b L3, 4

LD B AN T AL LWV HIZREND %, T2l E OMENDHY, #RE 1RO DO THIITEY
BT DDITHEN TR, FRITAHRL TTESW,
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Oral Presentation BE 2B 1%°Hf
Oral Presentation

[B8E]
Mark Surma, FEAAHL =

(BEEF-ITERKE]
' E)EEAN (Surma) (musurma@ybb.ne.jp)
Uematsu {b R E 1 5 M427=  (uematsu@vos.nagaokaut.ac.jp)

(BEEXENRUVERBR]

This skills—based unit uses a number of practical activities to allow students to achieve oral presentation
skills. Students will be given techniques and strategies to manage communication comprehension, think
critically, research, prepare and deliver effective persuasive messages, understand cultural and gender
differences, become effective listeners and work effectively individually as well as in a group.

(BEABRUVEBES K]

Class time will focus on developing speech ideas in groups, discussing effective methods for preparation
and delivery of public speeches, and giving brief speeches. Students will also learn how select, prepare and
present an academic paper at a conference, and take active participation in discussion and debate.
Therefore, students will be required to select an academic paper in their own area of research as the basis
for their oral presentation.

(#HE]
Comfort, J. (2002). Effective Presentations. Oxford University Press.
[ RAE D EFAEE 5 ik & EHfIEE ]
Grades will be based on the following:
30% Participation (Assignment 1, 10%, Online Seminar 10%, Personality Tapes 10%)
20% Speech Manuscript and Content

40% Oral Presentation
10% Student’s Reflections

(BE=HE]

Class size will be limited to 16 students only. Therefore, before enrolling in the unit each student will be
required to pass a short interview.
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Oral Presentation RE 2BfI  2%°Hf
Oral Presentation

[B8E]
Valerie. McGown * B H 2 (ASAI Tathuo) *Pavol Zavarsky

(BEEF = ILERE]

Valerie. McGown (Room 404, Chemistry Engineering Build., ext. 9363)
ASAI Tathuo (F&EHFZERH50552) Pavol Zavarsky ({b52 B8 = G 1 5BR307)

(BEEXENRUVERBR]

The focus will be on preparation and presentation of academic papers for international conferences and
active participation in discussion and debate. This class will teach the framework and necessary skills for
delivering effective speeches. In principle, this subject is available only to students who demonstrate a
reasonable fluency in reading and speaking English.

(BEABRUVEBES K]

Class time will include giving brief speeches, developing speech ideas in groups, discussing effective
preparation and delivery of public speeches, and learning how to participate in discussion and debate.

Students will be required to select an academic paper in their own area of research as the basis for their
oral presentations.

(RXHE]

We will discuss such factors as 1) constructing the basic Introduction/Body/Conclusion of a speech 2)
gaining and maintaining audience attention and rapport 4) developing audio—visual aids, and 5)
researching sources of information.

(AR D FE 75 3% & Rl IR B )

Grades will be based on the following: 25% Attendance and Participation, 35% Speech Manuscripts and
Content, 40% Speech Presentations

(BE=HE]

Class size will be limited to 14 maximum based on an interview and a reading exercise conducted during
the first two classes with the teachers.

Students taking the Oral Presentation class are expected to attend all class periods (I1st and 2nd period
on Friday). Written Presentation cannot be taken at the same time.
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Written Presentation

(Es%A)

Mark Surma. Kazunori Sato

(BEEF = ILERE]

Mark Surma (Part Time Lecturers’ Room)
Kazunori Sato (Room 466, Environmental Engineering Bld., ext.. 9658)

(BEEXENRUVERBR]

No matter what your natural abilities or talents are. No matter how good you may be in certain areas. If
your writing skills are poor to average, it might be embarrassing to you and your colleagues who are
frequently exposed to your mistakes. Your poor writing skills may also affect your academic progress. For
this reason in this course you will learn the steps and processes involved in writing an academic paper,
and gain a better understanding of formal and informal writing in general.

(BEABRVEES K]

The unit will include various exercises, individual assignments and group work. By the end of the unit each
student will need to submit a report of about 1500 words on a selected topic.

(RXHE]

The following topics will be covered in the unit:

1) Introduction to Academic Writing 2) Writing Apprehension 3) Report Writing
4) Writing Essays 5) The Structure of a Research Paper 6) Referencing
Week 1. Introduction to the Unit

Week 2. Introduction to Writing

Week 3. Writing in Plain English

Week 4. Persuasive Writing

Week 5. Writing Reports

Week 6. Graphic Communication

Week 7. Written Presentation (Assignment 1 worth 20%)

Week 8. Writing Apprehension

Week 9. Writing Essays

Week 10. Introduction to Academic Writing (Part 1)

Week 11. Introduction to Academic Writing (Part 2)

Week 12. Referencing (Portfolios Due)

Week 13. Parts of a Research Paper

Week 14. Written Presentation (1)

Week 15. Written Presentation (2)

(&7HEF]

“Written Presentation Study Guide” by Mark Surma

(85&]
“Mastering APA Style: Students’ Workbook and Training Guide” Ed. by H. Gelfand and C. J. Walker,
2002.
“Publication Manual of the American Psychological Association: Fifth Edition” July 2001.

[RAE D EFAE 5 ik & EHfIE E ]
Grades will be based on the following:
10% Participation
30% Portfolio (Student refelection)
60% Major Assignment (40% paper work/ 20% oral presentation)

(BE=HE]

Class size will be limited to 16 students only. Therefore, before enrolling in the unit each student will be
required to pass a short written task.
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Abstract Writing RE 1B 152H
Abstract Writing

(B8]
Py B+ (NOSAKA Atsuko)

(BEEFITERKK]
HH BRI
{550 B I EARB 27528 aynosaka@chem.nagaokaut.ac.jp
(X EHMERUERBE]
Bk % 723 B OBV FHEEE DT DOy AT BT G B CHIME R S SRR 1) 2 2L | 18 &
DR S Z LA KRR S R R T D RE 122 D,

(BEX—7—F]
FHFSERE, FiiR ), BERIREIER . R ER A € SCHE AR
(BEABRUVEBES K]

RO T EARIZ2 B, - 5 DI T T IEBF AT D, e LSRR IEARLL | i B/ 0 LB D
BEATH, ZORFETIT, B UG | Se3E CHED T R REO LI SR S DI A HOfE | @
HEDMBEEL, TERI TN 5 MR BUTIEN 52 8% BT, 735 ANII>T, B
T DRV DFEREOIR, L LD ORE 7 L OE %7, i .
20 NI DSZIHE DR ELOD T, ZaENZ W EE I, MIENSRSGARETT,

(RXHE]
1. B PRSI OB A AL FOFLfF
2. iLFO B, R, M, THSOKBIIEE
3. 1. 2, \THS<ERIOERH
4. B NDMERLLT=ZRKIOFRH]

(#F71E])
Bt 7V M 95, KR8 D5 B O & B ik A ML AL O 7R,
(€= )

LIFUD TOR 535 3L : Robert A.Day/[35] 3RS /7R : AL,

2 BV AIGRI LD T A B/ L, 3

SRR LD ~ ATV ). oV /3 BIEPRI/FRHREE, .

A B RGER LD FEEZ S BIORFERBOGN N — /o R — /3 IR/ BRIt
(REDFME 7 % & FHEEE )

P AL TR B K ORRBRIC KoK A R
(BE=HR]

FrizZeL

{l
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1) X 9 4 2Bfu 1,2%HA
Risk Analysis for System Safety

€z E-4-D)
AR,
(BEEFITERKK]
B RS 1 513308 %
Room 308, 1st Bldg. for Mechanical and Construction
(REBHMERUERBE]
BIBRE BT 4 — RS /% 5V AT MR LT, ERE BRI S 27 OB a 2 S D XS
T U R DB EIT,
For feedback systems with a controller, the concept of risk and the application of risk to the system are
explained. The lecture is harmonized with the ISO safety standards.

(BEX—7—F]
[SO13849, EN954, feedback, controller, category, safety

(BEABRUVEESE]
HIERAE A T RIS D, 7o, PIEZBREEL T, FATZHBIZ LS W CTURZFHEATADEII2T 2

Theoretical backgroud is explained with examples. Risk analysis to some particular applications is carried
out.

[BXIEH]
1. HlfES AT LENT O FEHE (basics of control system analysis)
2. 1SO138491Z F-S< I AT LDV AT FAM (risk analysis of control system based on 1SO13849)
3. UAZ 7373 — (risk category)
4. BABEREE T THWOLIE Y AT LAOUAY LEFEZE 2 (risk and internatinal standards of the systems
used in an open environment)

(BFE]
[SO13849
Pukite, Modeling for Reliability Analysis, IEEE Press

[ A #E D FTM 5% & SR E ]
LR—h, B LI L0 &I FEE 35,
Via exams. and reports
[BBRHA—LR—CF7 FLX]

http://sessyu.nagaokaut.ac.jp/” kimura/
R AR Bh B AR — L —
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REREVAT L
Safety Validating System

2B fif

1,2

s

A

(Es%A)
A B
(BEEXANRUVERBR]
RIE
(BEX—T7—F]
RIE
(BEABRUVEBES K]
RIAE
€25 232D
RIE

(BB D FHT 75 3% & ARl IR B )
RIE
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SRTLRERE 2841 1,29
System Safety Design

(EL# K]
I AL —

[BEZF-ITEKE]
TR R 1 51D 15

[IRXIEH]
1 [E PR 22 e RS AAR N
M2 21 C B L TR SRR AR 2B 95,
2. B L AT . }
IR 2 AR DD ER L BDE R &= T 5,
3BEL 2
Ja—RARNTUAIy AL VAT LA =T U N T AIy v al s VAT AICBIT AR RBEDE XS
AT D,
4.7 T T
VINT =T TV T 7 =T B COREMERERITIEICOWTEE T2,
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RERHETRIAVEIA EE 2BfI e-learni
Safety Requlations and Management A

(Es%A)
=k EE

(HEEFITERKE]
L8 IR 1 5308 2

(REEHETERBR]
LR DML BT DIE NS0 BIERE i B | BRISEAR I B 2 M RIVEE A5 2L L H 10, ZHITIGEL T&
BHERZNIN DT DD R—V A MEN 2R Z L% HINET D, DT, #HilTDfta M O E R IE T
%’%gﬁ%a:%f&%@ﬁ%ﬁﬁﬁa Bl LU CTHERIT T 05142 B 73008 ) (B fm ) 419

[(BEX—7—F]
HOB(EET WV EIES BEET L H = F A, (RRFEO SR, S 7L, AL E (CSR),
PRZ2 DU (THBGIE B EA AR, Flm B —NE Gl 2R E) | B2 20U E G 5 TS
B2k, ERM S RE, TAEHEDE, LPGIE) | BUEW BETE (PL), Rl &, FlaH s, Fir
—H_R—2ZOTE A, WTO, TBT, ISO, IEC, ILO, BUD==a—7 7 a—F <3V A Mk (1509000,
14000) | “FWHha OE(T:, Hifli# fmee

(REABTRUREARE]
WEB_— 2D 1wz ¥ CT17729,

[BXIEH]
1. iz
FLES B2y
2. VAZEB O R, EEXE S, R HARORERME)
3. YR LHEEHAHIE
F2E HARDZ R
4 r—2: T
5. PRZZIUIESE
6. 77— L
7. B R IUEEPLIE
F3E EE LI D724
8. r— A [E BRI ik 4
9. WTO., ISO/IEC. ILO
10. EUD=a—7 7 a—F
AT RO ELD
1. B~ F—V A et
12. Bl fm st
(#FE]
WEBG# T T AT AN i B RHE L L CHERNCEAT 2,
= EoAR—212—2 (http://kjs.nagaokaut.ac.ijp/mikami/) 25 & Tx 5,
(8E&E]
[EFAC R Ok s A7 222 20T ) (B T T3 40)

(BAELES | B AR Z: 2 ) (A AREERRTGS)
[SOZE4s -« e - B35 B 0 |1SO/OHSTFZE 4 (B AHM <)

(BB D FHT 75 3% & ARl IR B )
Xt EiA (50%) | HEFE~OME (50%) i B HICRHI T2,
(BE=E]

(L AT DTS OFRERH ThD,
[BBRHA—LR—CF7 FLX]
http://kjs.nagaokaut.ac.jp/mikami/
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Safety Problems and Solutions EE O O2BM 1,259
Safety Problems and Solutions

[B8E]
Alfred Neudoerfer (7L 7L R JARK)L T 7—)

(BEEXENRUVERBR]

In the recent movement of global standardisation for safety management systems and of requirements the
EC—-Countries for safety supply of machinery the Japanese industry strongly demands professionally
educated safety engineers.

(BEX—7—F]
Design errors and accidents
Working system: principle, examples
Dangerous situations, risks, risks—assessment
Hazard points, hazard places and dangerous situations at machines
Design methods against stochastic risks
Direct safety methods against deterministic risks
Methods of indirect safety technology
Safety guards, protective barriers, distance guards
Interlocking systems
Sensitive safety devices
Safety guards: Design methods and rules
Supply disconnecting device, emergency stop device
Working platforms, gangways, steps and access stairs
Safety information
(Un)safety behaviour

(BEABRUVEBESX]

Interactive lecture, video films, moderation—method, developing a safety concept of a real machine in a
working group

(HHE]

Neudorfer, A., Tanaka, K.: Design of Safety Machinery in Accordance with International Standards,
Tokyo: NPO (Publisher) 167-0052 Tokyo, Sugimani Minami—-Ogikubo 4-41-10, Tel 03 594 2855, Fax 03
3247 4050, 2002, in Japanese

(58]
*2@1@@: W EN DL BRI AT D~ DT 7 2V T o~ 558 5 EBG 1 2
2003
EFOL— R T — N — VAT LR —
Japan Printing Machinery Manufacturers Association (Editor): Integration of Safety in the Construction
and Design, Tokyo, 2001, in English and Japanese

[RAE D EFEE 5 ik & EHfIEE ]
Written exam

(BE=IE)
HENFVT T T 2= AR 2 T3 ORZEFE Th D,
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Ergonomics for Designer

[B8E]
Alfred Neudoerfer (7L 7L R JARK)L T 7—)

(BEEXENRUVERBR]

One of the most important tasks of ergonomic design is the consequential adaptation of the technical
environment to human demands.

Not only on the work place, also in the domestic area (e.g. furniture), in the public area (e.g. public
transportation) and in the area of leisure (e.g. sporting and bodybuilding equipment), this need for
adjustment appears. An important requirement of the EC-Directive “Machines” is to design machine
according to ergonomic principles. Neglect of ergonomic principles in machine design reduces the
usefulness and the safety of machine.

(BEXx—T7—F]
Working system: principle, examples
Interaction between machinery and task
Aspects of geometry, energy and information in ergonomic design of machine
Human physical performance
Manual handling of objects associated to machinery
Force limits for machinery operation
Human body measurements and anthropometrical data
Body postures during machine operation
Dimensions required for access opening, steps and access stairs
Human interactions with displays and control actuators
Ergonomic requirements for the design of displays and controls

(BEABRUVEBESX]

Interactive lecture

(RXIHE]

Basic concepts, general principles and methodology for design of machines in accordance with ergonomic
principles

(HHE]

Neudorfer, A., Tanaka, K.: Design of Safety Machinery in Accordance with International Standards,
Tokyo: NPO (Publisher) 167-0052 Tokyo, Sugimani Minami—-Ogikubo 4-41-10, Tel 03 594 2855, Fax 03
3247 4050, 2002, in Japanese

Neudorfer, A.: Ergonomics for designers (Script)

(558]

Kroemer, K. H.E.: Ergonomics: How to Design for Ease and efficiency, Second Edition, Prentice Hall,
Upper Saddle River, NJ 07458, Prentice Hall International Series in Industrial and Systems Engineering,
2002, in English
Neudorfer, A.: Konstruieren sicherheitsgerechter Produkte Design of Safety Products) Second Edition,
Berlin, Heidelberg: Springer—Verlag, 1997, in German
REFE DD NESTEST — 24 (Human Body Dimensions Data for Ergonomic Design). A=y L2 7f
WEIERT MR AT Lepfsets 22— 19964
REFHE DI D NEEF I~ =27 /L (Reference Manual of Anthropometry in Ergonomic Designing). ZEfp
TREEFIEATR. AMAETE Lttt 22— 19944

[ AfE D EFAM 5 ik & SRR E ]

Written exam

(BE=IE)
H2NFXVT T o7 a—ANEM L 2 T | O EF H Th D,
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Advanced Gourse of Safety-related Control Systems

(E%R]
S 5L —

[(BEEF -1 EKE]
FEMR L% 1 54D 1558
(REBMERUVERBE]
LA BE R S AT DRSO AR 2O, BUEEBRIII T2 2P BEEL Tav e a— 2 45
T, BTV RAT A, IV AT LR ONE(E VAT DO RIRITHE D DB D, ZOEHEL D
%t@f%ﬁ%i, VAT LD EVEF N AT MBTE T DERIAD M VAT T2 AA NS RUTH
BTN T R OEE R ST, A (7D E BN Z Z > THIEI S AT LD HY J7, MY
\CRAT RIEEFE 5, BT B DY AT AOREISE T NMT 2 A IR AL Th D,
[(BEX—7—F]
fERIR T, UARZ T B AR BERER R BN, e AT A ZBeE T
[(BEABRRUBERZE]
#FLE, OHP, WL 2 AW TR T 5, TOMICRET —< 106 L T& H LR —RARHL 272

)
b

[IR%1EEH]
1. BR7 R ORGSR o ‘ )
IS AT 27 6 T TR D R 5 k% E AR L~ L TR 5,
. SERRIR ST AT i B i o
LR AR D O G R IR 2 2 D4 EFCRL, fEBIRRED FiEERT,
L URIT B AA SO HLE
YR T B AA N THNGID BRERIEE S BAREIHLD FIEIZ DUV TR T2,
ABMEMEL e . ‘ .
(EMEMED IR E 2 T e DR AT EA~OHER LW TEE 5,
RN EE ] .
LAV O LR T LT, FTALETA, FMEA, HAZOPZR Y 25,
. ISO13849-11Z S BT AT A
BRI RBIOENR, BRAIN—FY =T L5 AT LOFZ 22 M ERER N A2,
. [EC615081Z 3 &Y AT I
TR T VBTV AT ML R VMR O FINEIC W TERL T D,
(#F71E])
B EEHZHE5<
[8EE]
(L AT MEFRTL ] (KBNS AER)
NEBAL R OB S A7 222 4t | (B T T38RI tE)
MSOREMRZE 4= [EIBS RS ) (B T T3 HA40)

BIA-Report 6/97elCategories for Safety-related Control Systems in Accordance with EN954-1 |
Z O EFRZ RS
[ R #E D F M5 % & FHMEiIEE ]
1. @Al 7 vk
PLFONEIZLED,
BN OV TLAR— MR
BT —~ (B TR SO
- BHEHT —~IZBL CamsC i
2. P E B ) .
CUAT DR A OB CIRERII BT BT LA TES
VAT WOV E TN T VTR T
VAT DER R IR BRI CE D
R T B AANIEOT AT DO EMERED A P& 3 T& %
(BESER]
AERIT LR T — AR LT D, R LA OB R &2 E A A— /L TR 5, )
EREOBZEE H TR R 25 013l H O ZBIIEM AT ZENTEIDL DL 5, fX O
AL T S TR ERRINN T D, PEIREILE 1 A— /L £ 815 18D, R IFEHOI 2T 4
LA DTS5,

N o0 o bk W

_50_




SATLRE EE 2B 1,2%H
Safety-related Systems

(E%R]
S 5L —

[(BEEF -1 EKE]
FEMR L% 1 54D 1558

(REBMERUVERBE]
NHBER S AT DI T ENERESR O LA G B I A5 B 95 LT, ST LDVl F
B2 835, BARIITIE, AN EHER T B0 233 92 22 M L BT - IS 27 DA 5 O TRIEV AT
LRV RE A i A A V- T LITRELL | 2SS RMEO TN FE &K V24212 B
gévx%AmT%EBzfiﬁﬁ FBG7 AL ETIROT AT 2 TELRVGHE A HWTRTZETH

[(BEX—7—F]
SHEEE, V= —T  Tuay s riarearia—L VRAITBARA N, BEEH VAT LEE

(BRNE R SBESE]
BRLEE, OHP, M7l % M Cill T 5. MO AT LOPHORIIOFEMEZTRY LY.
AR BLO I ET T,

[IR%1EEH]
1. BRMEOHREN R ‘
VAT LD M E FRIHNIRO T2 D DUEREAT,
2. 7yt rararfa—/v
N H] SRR T B, 7 3B mT 35T & B T B S T 92D T LARKAEREAAT O T80 D SR Fr BRAE
WAL, 2 aimBaE UV CR,
3. TV AT AR TR ) ) . .
LR AT DD BEBEER T IED— 2L T T TV TV AT DaH, 7 F V7 2T M3
WIS DNAF S 2R TRNBIREHIETHD,
4. TARERASER AR i s . )
LEREPROD T8 DIRFELLE IS HHEREZ 1 IV O FR T2 W TERBLT 5, HE 1T D
R A S D, SFHIEE A 3 O T2018EV L EET 5,
5. URZT B AA M )
HEDOFELDEL T VAT T BAA D FIEFI ST 5,

(&HE]
(AT WL (R RIMETAE) ERGL—, MBS 3
(55E]

(L AT MEFRTL ] (KBNS AER)
[EBR LR OB S 27 222 i) (H F T8 AL
MTSOMEk 2 4> - EIRSHLAS | (B T T2
(R AE DL Ak & ETEIE B )
1. B 7%
T RO RIE N (50%) LIEIE £ (30%) 1285
LR —MEH (20%)
2. el E A .
CERVAT DETREEHNCEE T HILNTED
B BB Z L AT ARSI TED
CRRVAT N REE TR TED
‘ISO13849- 1% HfETHIENTED
[(BEEHE]
ARRI L BT — AR e D, HERM LIS OB MEE T A—/LTZITAT D,
Lo B TR R 285 5 V3R ORI A BB ASAT N TEL LD LT 5, HE ED
[T R TRERHSNC, 2o B AV EITBEEICLD, AR FEHEA CHERBENHESNLLD
TIPS 2EM S SRR LT L 705,
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RERHETRIAV B EE 2BfI e-learni
Safety Requlations and ManagementB

(Es%A)
=k EE

(HEEFITERKE]
L8 IR 1 5308 2

(REEHETERBR]
LR DML BT DIE NS0 BIERE i B | BRISEAR I B 2 M RIVEE A5 2L L H 10, ZHITIGEL T&
BHERZNIN DT DD R—V A MEN 2R Z L% HINET D, DT, #HilTDfta M O E R IE T
%’%gﬁ%a:%f&%@ﬁ%ﬁﬁﬁa Bl LU CTHERIT T 05142 B 73008 ) (B fm ) 419

[(BEX—7—F]
HOB(EET WV EIES BEET L H = F A, (RRFEO SR, S 7L, AL E (CSR),
PRZ2 DU (THBGIE B EA AR, Flm B —NE Gl 2R E) | B2 20U E G 5 TS
B2k, ERM S RE, TAEHEDE, LPGIE) | BUEW BETE (PL), Rl &, FlaH s, Fir
—H_R—2ZOTE A, WTO, TBT, ISO, IEC, ILO, BUD==a—7 7 a—F <3V A Mk (1509000,
14000) | “FWHha OE(T:, Hifli# fmee

(REABTRUREARE]
WEB_— 2D 1wz ¥ CT17729,

[BXIEH]
1. iz
FLES B2y
2. VAZEB O R, EEXE S, R HARORERME)
3. YR LHEEHAHIE
F2E HARDZ R
4 r—2: T
5. PRZZIUIESE
6. 77— L
7. B R IUEEPLIE
F3E EE LI D724
8. r— A [E BRI ik 4
9. WTO., ISO/IEC. ILO
10. EUD=a—7 7 a—F
AT RO ELD
1. B~ F—V A et
12. Bl fm st
(#FE]
WEBG# T T AT AN i B RHE L L CHERNCEAT 2,
= EoAR—212—2 (http://kjs.nagaokaut.ac.ijp/mikami/) 25 & Tx 5,
(8E&E]
[EFAC R Ok s A7 222 20T ) (B T T3 40)

(BAELES | B AR Z: 2 ) (A AREERRTGS)
[SOZE4s -« e - B35 B 0 |1SO/OHSTFZE 4 (B AHM <)

(BB D FHT 75 3% & ARl IR B )
Xt EiA (50%) | HEFE~OME (50%) i B HICRHI T2,
(BE=HE]

R ANFXVT T v a— AT 2 T OREFR H Th b,
[BBA—LR—CF7 FLR]
http://kjs.nagaokaut.ac.jp/mikami/

_52_




BRLEICEHT S8BT - iRBER BB 2By 1,27

Noise and Vibration for Machine Safety

(EL# K]

R EI - KH &z - OHik
(BEEFITERE]

PR B3 15 BR302 22 (OR), BEPRAE A% 1 548506 B CK H), FEH EhamAm (%)
(REBMERUERBIR]

MR DER T - IRBVD ENGZ I, B3 ITZ 2 TEDONIG DI - IREOFFA RN B LU S - IR 1D

WEVEAPRR D, 7o, BEAEE T - IRENO W E 7 iE2 0 | B - IREY ORI E I DUV TO RN 22 ik
155, SHIT, BEE - IRENCEEI oM 2 D,

(BEX—T7—F]

BE g RS WS MR, B R R R B L VL TR, W BRI UK IRED,
B [EAIRENEL, W, IR | R IRENEE. R, IRENVAE | IRE) - AR A
[(BERBRUVEBERE]
AE A L RIS AR,
(€:EIC1=D)
I B

1. BEEim
2. PEBRIC BT D BE e (B BR 5 00 321, A B BLOOBE ¥, BB SR D BR 1, B LR DR
3. WL O TR th B, ) |69~ 2 B L RP A IR AL B E R R
4. BEE OWELEGRE GRS L~V ORIE T 15, 5R & OFFAf) o )
5. BEE OBH LGS & RO BT &2 DFAE, BN A D~ EBE OHA H E 2R B LW E S 7 h, K
LA E BEEOIEE)
6. T%%%:F%a‘é%ﬁﬂé
4
1. Pehk R - AR A (1A IR B AL, IR L, IR ) | 57D | 3L4R)
2. BEAR DR LR (DR 35 1T 2 ZE 1) " \
3. FEMIREN DY NI J 139 5258 (Lm0 3D Dol RN | IREDIE L | A I R D)
4. FEARARE) - (BB E 15 (A MR B ET oo M SRR, JU7E 7 15 36 FH PR
5. FEPRARE - EER (2B D kS
(€ ¢=E )

(WESEBRIR I Z 35T D085 O B | 57878 77 s A 50 m . o o7 8 S8 5515 k1 (1997)
BV,

(5EE]
MRS TN o7 REWES AHE. BER (1976)
(AR D FE 75 3% & R IR B )
FHIRORBRE TV A —NMZLFHE T2,
(BE=IE)
R NXX VT T 73— AL 2 T | O EF H Thd,
FEBOTER ) FT0 & BEE-CIRENC BT DR R B 2B IE L TRLZENEELYY,

_53_




PRIE N KRR EBE 2B 1,2%H
Fire and Combustion Safety

(EL# K]

EnR IEKER « g0 f - REE fER
(BEEFITERE]

PR R 15 PR604 =2 (B R IERRE), FEH Ehakim(En Ak, 78 2)
(REBMERTERBIF]
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