BRAEIFtsr—%— w/E 1Eu 17H

Mechanical Engineering Seminars 1

(E%R]
#H# A (Staff)

[(BEEF-ITEKE]
KHE=
(REBMERUVERBE]
KEIF—0HIIZ, L TO@EYTHD, )
L 4%i§§%%&:£cféﬁﬁ?~7%ﬁbf B R AR LD EGEE G2 AEEL, MO ESRLY |
i Z&,
2. FT B A O R BRI BT, REE 722 SRR A & (2O | @O BRI LIS a3 2 L,
3. BRA IR I OHT LU ME B B AL, ARSI B ORI 2 @m0 1aEI T L,
4. WFEIZ BT 55, BREBL T, aia=r—Ta Bz EI 7L,
LI EDBWEERT D7D, L FDOZEEITI,
(DN LRRRIC BT A2 & Lo B B T2 561052 07, FE T D120 DG 1539,
(2) & £ DOHFIEIZ B35 EPNA D FEDO TR ZHE D, ) B . o
(NIEHHAB LOFFRAEL T, EETEOEE, BARINTTE B OBOE | IETEFHE - TIEOREZ1T,
(4) BN, M (FRIZIE30) OFIRG SCOFEE T im XU LR BN #E LT D,
[BEX—7—F]
I — (ELHFSE, CHkimT
(REABTRUREARE]
ZAEOHIIERREIZ B M BITIN D NBD T V=157, FFRHHAE OB LI DO TP E - 55 3L
Ol MFRICBEE T %R, FEaa1T,
(€:EICT=D)
EEHE N ETRT 5,
(#BFE]
EEHE N ETRT 5,
(€5 )
E, ER AR5,

(BB D FHAf 75 ik & Bl IR B )
B DR AR ARG 2,

(BE=H]
FREHBLORZMARBANIATIZ L,

1|




BRAEIFEI %= RE  1Hfu 2%

Mechanical Engineering Seminars 2

(E%R]
#H# A (Staff)

[(BEEF-ITEKE]
KHE=
(REBMERUVERBE]
KEIF—0HIIZ, L TO@EYTHD, )
L 4%i§§%%&:£cféﬁﬁ?~7%ﬁbf B R AR LD EGEE G2 AEEL, MO ESRLY |
i Z&,
2. FT B A O R BRI BT, REE 722 SRR A & (2O | @O BRI LIS a3 2 L,
3. BRA IR I OHT LU ME B B AL, ARSI B ORI 2 @m0 1aEI T L,
4. WFEIZ BT 55, BREBL T, aia=r—Ta Bz EI 7L,
LI EDBWEERT D7D, L FDOZEEITI,
(DN LRRRIC BT A2 & Lo B B T2 561052 07, FE T D120 DG 1539,
(2) & £ DOHFIEIZ B35 EPNA D FEDO TR ZHE D, ) B . o
(NIEHHAB LOFFRAEL T, EETEOEE, BARINTTE B OBOE | IETEFHE - TIEOREZ1T,
(4) BN, M (FRIZIE30) OFIRG SCOFEE T im XU LR BN #E LT D,
[BEX—7—F]
I — (ELHFSE, CHkimT
(REABTRUREARE]
ZAEOHIIERREIZ B M BITIN D NBD T V=157, FFRHHAE OB LI DO TP E - 55 3L
Ol MFRICBEE T %R, FEaa1T,
(€:EICT=D)
EEHE N ETRT 5,
(#BFE]
EEHE N ETRT 5,
(€5 )
E, ER AR5,

(BB D FHAf 75 ik & Bl IR B )
B DR AR ARG 2,

(BE=H]
FREHBLORZMARBANIATIZ L,

1|




BBAEIFEIF—%= w/E 1Eu 17H

Mechanical Engineering Seminars 3

(E%R]
#H# A (Staff)

[(BEEF-ITEKE]
KHE=
(REBMERUVERBE]
KEIF—0HIIZ, L TO@EYTHD, )
L 4%i§§%%&:£cféﬁﬁ?~7%ﬁbf B R AR LD EGEE G2 AEEL, MO ESRLY |
i Z&,
2. FT B A O R BRI BT, REE 722 SRR A & (2O | @O BRI LIS a3 2 L,
3. BRA IR I OHT LU ME B B AL, ARSI B ORI 2 @m0 1aEI T L,
4. WFEIZ BT 55, BREBL T, aia=r—Ta Bz EI 7L,
LI EDBWEERT D7D, L FDOZEEITI,
(DN LRRRIC BT A2 & Lo B B T2 561052 07, FE T D120 DG 1539,
(2) & £ DOHFIEIZ B35 EPNA D FEDO TR ZHE D, ) B . o
(NIEHHAB LOFFRAEL T, EETEOEE, BARINTTE B OBOE | IETEFHE - TIEOREZ1T,
(4) BN, M (FRIZIE30) OFIRG SCOFEE T im XU LR BN #E LT D,
[BEX—7—F]
I — (ELHFSE, CHkimT
(REABTRUREARE]
ZAEOHIIERREIZ B M BITIN D NBD T V=157, FFRHHAE OB LI DO TP E - 55 3L
Ol MFRICBEE T %R, FEaa1T,
(€:EICT=D)
I EHE N RT D,
(#BFE]
I EHE N RT D,
(€5 )
E, ER AR5,

(BB D FHAf 75 ik & Bl IR B )
B DR AR ARG 2,

(BE=H]
FREHBLORZMARBANIATIZ L,

1|




BRAEIFtsr—%m w/E 1 2%7H

Mechanical Engineering Seminars 4

(E%R]
#H# A (Staff)

[(BEEF-ITEKE]
KHE=
(REBMERUVERBE]
KEIF—0HIIZ, L TO@EYTHD, )
L 4%i§§%%&:£cféﬁﬁ?~7%ﬁbf B R AR LD EGEE G2 AEEL, MO ESRLY |
i Z&,
2. FT B A O R BRI BT, REE 722 SRR A & (2O | @O BRI LIS a3 2 L,
3. BRA IR I OHT LU ME B B AL, ARSI B ORI 2 @m0 1aEI T L,
4. WFEIZ BT 55, BREBL T, aia=r—Ta Bz EI 7L,
LI EDBWEERT D7D, L FDOZEEITI,
(DN LRRRIC BT A2 & Lo B B T2 561052 07, FE T D120 DG 1539,
(2) & £ DOHFIEIZ B35 EPNA D FEDO TR ZHE D, ) B . o
(NIEHHAB LOFFRAEL T, EETEOEE, BARINTTE B OBOE | IETEFHE - TIEOREZ1T,
(4) BN, M (FRIZIE30) OFIRG SCOFEE T im XU LR BN #E LT D,
[BEX—7—F]
I — (ELHFSE, CHkimT
(REABTRUREARE]
ZAEOHIIERREIZ B M BITIN D NBD T V=157, FFRHHAE OB LI DO TP E - 55 3L
Ol MFRICBEE T %R, FEaa1T,
(€:EICT=D)
EEHE N ETRT 5,
(#BFE]
EEHE N ETRT 5,
(€5 )
E, ER AR5,

(BB D FHAf 75 ik & Bl IR B )
B DR AR ARG 2,

(BE=H]
FREHBLORZMARBANIATIZ L,

1|




BHALE TP RRE — KB 2861 1%H

Mechanical Engineering Special Practicals 1

(E%R]
#H# A (Staff)

(BEEF-ILERE]
HHA

€:E3-[o) 403 Toa=E)
KD AL, DT OB T, ) -
1. WFJERRRE A AR D700 AR LU B, HERS . o A7 DB . BRTH AL T, BTV TR
Sy BB 1) % 3%, ) ]
2 TR IE R A R T 7200 L 0 B B R A AP S A BT e 1% 60,
3. GERF IO\ R/ D AATHZ LIk PR BT O E e /15560,
SL 10> A 9% 57212, B F D LT, o )
I ERFE DR IERH L, Ham D &2, eat, Bl 528, BT, SelahE, ASE1T.

(BEX—T7—F]
(CERTE
(BEABRVEBES K]

A DRFSEEIC B3 A SLC KO BRI CYE S A F MR L ORI A B U T e, BRI
FILL TSI SN TS B AT 5. B T2 3 — LB M 550 ChHOT, a4
TTLCIRIEL, W—OHEOEAZ T, REOER, EROWED /7N LI % Fb T 5
U TSRS NN S s SN L T e

(#XEA]
FHENETT D,
(HHE]
FHENETT D,
(558]
T G R BAR T D,
(AR D FFE 75 3% & Rl IR B )
B DR AR ARG 2,
(BE=HE]
FREHBLORZMARBANIATIZ L,




BHALE TP RARRE = RER 281 2%

Mechanical Engineering Special Practicals 2

(E%R]
#H# A (Staff)

(BEEF-ILERE]
HHAE

€:E3-[o) 403 Toa=E)
KD AL, DT OB T, ) -
1. WFJERRRE A AR D700 AR LU B, HERS . o A7 DB . BRTH AL T, BTV TR
Sy BB 1) % 3%, ) ]
2 TR IE R A R T 7200 L 0 B B R A AP S A BT e 1% 60,
3. GERF IO\ R/ D AATHZ LIk PR BT O E e /15560,
SL 10> A 9% 57212, B F D LT, o )
I ERFE DR IERH L, Ham D &2, eat, Bl 528, BT, SelahE, ASE1T.

(BEX—T7—F]
(CERTE
(BEABRVEBES K]

A DRFSEEIC B3 A SLC KO BRI CYE S A F MR L ORI A B U T e, BRI
FILL TSI SN TS B AT 5. B T2 3 — LB M 550 ChHOT, a4
TTLCIRIEL, W—OHEOEAZ T, REOER, EROWED /7N LI % Fb T 5
U TSRS NN S s SN L T e

(#XEA]
FHENETT D,
(HHE]
FHENETT D,
(558]
T G R BAR T D,
(AR D FFE 75 3% & Rl IR B )
B DR AR ARG 2,
(BE=HE]
FREHBLORZMARBANIATIZ L,




BHEE T PR BE  2u  17H

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.

[BRHA—LR—CF7 FLX]
http://sessyu.nagaokaut.ac.jp/” kimura/
R HAN R R A R B B AR R — L —




#MHIN T AP BE  2u  17H

Mechanics on Materials Processing Technology, Special Topics for Pushing Shear of Board

¢EEE:4-))
K % (NAGASAWA Shigeru)

(BEEF = ILERE]

FEMR AL ER 1 544301 28 (k ¥%), E-mail: snaga@mech, ext.9701
Room 301, Mech.Build.1st

(BEEXENRUTERBR]

MBI E DFERLLC, M Lo %75?35%_ \CU THIVEE T O 15 A58 35, SKSHMIZED
B DI LOfENT 2 8L C, I LAS%0OEREEET D, /2, LML R OO ET ML LFHh
B2 LT, NP GEEFIELE 5.

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
10. KSOH DOFRIEHTOMEMT (ZH~DIFIA)
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

_9_




15. BOREDHr h Rl T & BN LR E|
Creasing performance and bending chracteristics of paperboard
(#FIE]
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 ]
FFE/—h 50% LB LA —b 50% [ZXDEHME TS,
Evaluations test: 50% written notebook, 50% for a couple of reports
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Students should familliar with applied mechanics of materials and theoretical plasticity.
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Advanced Theory of Machine Vibration
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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.
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Vibration of Jeffcott rotor, Gyroscopic moment, Spring, Dashpot, Finite Element Method, Slider journal
bearing, Balancing, Vibrations of Gear systems, Vibration diagnosis
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Mainly lecture will be delivered. Assignments will be imposed occasionally. Experiments and computor
simulations will be demonstrated.
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(1)@;&%?&%@%&@%&%(%Kﬂ~&@%}§§b\ T AT — AN EHO T RIPE D F G 1 E e 2 R
DA

(VBRI LB m— 4 - B S DA T

)T V= OB R Lo — & i R O EM

(@HET—2 DD i+

(5) i 2 25 T AR O R )

(B)HREZWr

(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
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B4~V >k (hand made prints)
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”Rotordynamics”, R.Gasch and H Pfutner, Translated by Syuzo Miwa, Morikita Syuppan, 1978.
[ A& D EFAE 5 ik & EHfIEE ]
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The score is determined by the examination in the semester end or reports which students submit.
(BEFIHE)

RSO S) FHIBIEL CQODIENEELY, FEECHREICLOREL#TD,

Students are required to study the machine dynamics in undergraduate course.

The lecture will be delivered in English in every two years.
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Advanced Gonstruction Machinery Engineering
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Advanced Mechanics of Cutting and Grinding
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?*%%g)éﬁ#bﬂiumI?ﬂ:iﬁ“éﬁ%*é@fﬁ%@%@i, O RAREfREHRORE 1 VTR T D,
%éﬁi‘%*%ﬁﬂﬁu WFEIIN TEZ 0 ZER L, FTLWSOIED D 7-8 O B RE )1 % FF o,
[BELX—7—F]
YIEIN LT, MFEIIN T, Heakin L, BkEEmn LT
[(BEABRRUBERZE]
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 B4 A& B0 2 B ASEe AT 35,
[REAE DR A & & FHEIE B )

1. ARAE R

LAR—1:20%

HIART AR :80%

2. PP )
2D BMRE LH U NS OVED D 7= 6 O RIREMRHEE 11 B L TR 35,
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Advanced Precision Engineering Metrology

(#84% K]
ERR IR (KYUSOJIN Akira) -4 FiA (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]
AR, BT, SEEH, TS T KEE BRE, A, WEE R, FHIR. 5. SN
e HRR b, T RN Il 7V R NT — AR NT A ERREE BRI R UG
E 5, hL—He YT

[(BEABRUBERE]
BRE LR E RN DWW RS L, FREOREE B IS - CTRERER L EE AR 2, 7
(T, RREER O RN T,

[IR%1EEH]

EHEE O B

. B Jept

CHIE T — X & FOALFL

. BRI AT DL AT MMiFAT

AR EEBO AL

. AR OB % LIS — S OWFIT R D —

(#F71E])
MR ERL E Y —X8EHAI T4 Bl BRI, KA —ES, fiEERE (e 4h)

(€5 )
TEHI T2 S )t BARERSE  (F— L)
MAERR/—h ) KEEUZE (FHER)

[REAE DR A & & FHEIE B )
BRI OFE VAR — R L WIRICGREBRZATO, BGEOBL X, HE VAR —R0% ., HIRAER40% L35,

O Ol v WD —
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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
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. S (1E]) i i )
&0)%% FEI REEE ., AT FIA IR DWW TR 35,
FHOIRIE (35 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. SOi . EAT. il (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.

(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/
FFEMFE AR — L=
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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,

(85E]

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

[ R#EDF M5 % & FMEiIEE ]
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

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

(REBHMERUVERBE]
Sk (BLKORE) 1T, B, 1A, S0 T2 T, BRKOR 575 B 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]
VT LK OGS L OMIERBEEE 0 25BN C U CREBLL , IRE L) L J OBRBER S FE T D\ 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.

(E%1EE]

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 BT 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]
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]

EAAZHRER, FRMEAEAT, ZFLUE 8 DR
T hg— /5/ T —ar

(BEARRUVEEHE]
BT 00 SN FE R AT S SN DD E WO D R DB 5% 8L CERL, ol DR LA T %
DDA S,

[IRXIEH]
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 ITITL—ay

(&HE]

FRIZED IR, BBV G - BB R 7 w7 | (A AR S 2HR) , [Principles of Combustion, by
K.K.Kuo, Wiley-Interscience | #F552iE H 7 5.

(AR D FFE 75 3% & R R B )
ARV T - U REER (80%) B ROV AN —1F (20%) A L CRHET5.
(BE=IE)

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

(€EEE-4=))
Gk F285 (ITO Yoshiro)

(BEEFITERKK]
B R 1 513307 2

(REBHMERUERBE]
i T DR L — AT DI BL O, BT R D LRI ¥ —E— D%
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

(BERBRUVEBRESLE]

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)

(#BFE]
FIEFEEFSTE YR HR E TRV O T, FHTHRELR,
There are no suitable textbook available.
(8E&&]
HBROH T T,
Some reference books will be listed in the class.
[ FfE 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 T ¥ A —F 52 L B L LARVD 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)

(ZEEF - ITERK K]
P % 1 56032

(IREEHETERB#E]
A& AT, TEMSHICEWT, Eihg, oL — WEREOWIRENTIUCE S CEIZNE T
HBGIIFEATIC RS, ZDIEEAEDEEIZIRAVUTELTE THY | 221 - R IR R - Rk 7723k
PR (FLAL) 232N SO B RO & |- B R EIZ R L TWD, 2Ok, ELIROBIZDLITED
FH7b DO THDN, ELOF AL K O LT ELIR O BN DUV CO BRI L OB LRI, 5
BRI TR R A R 3D 720 O FIEORS 2 B+ 52L& B E 5,

(BEFX—7—F]
ELIROREIE, BLALD =L —  FEAND ATV N—SHREA JEEFR ., $% 2 E B, A4 AP
ELIEET v FTH IR

(BENBRVBESE]
WERULHE DB Tion, 20 IR R IIC PAL T R AL TV %, L
2L, EEOTNOTST W RIEOE (LI LR R ER RS S Hi
R Z<OBA TIREECTHS, ZOH%CIL, 0T B EHFLL (BGE
BILI B | B2 ko 2 S 7 D 1 - 2 U R RS 2k =5, &
DI, TA7e H 0% R T BT 0 R T1RD B E O W B A kT 5,
[B%EE)
L LAOARE
ERS IS (AR L
H3w ALhoRE ‘
FATE ERELIIC A S T Tk
€t )
FRTE 5 0 P45 5 D 1 T 2200 JERE LU - FEARPEROI - FE = — R, RLBERRSUATAL, 200647

(85&]
(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 FFE 75 3% & R R B )
AR ECHE 15 26T DRI RE L 24 B OISR 32,
(BE=E]

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 %
(REBMERUERBIF]
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&&]

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

OO Ol Wb —

(R AE DL 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)

(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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Advanced Radiative Energy Engineering

(E4%8]
I - TR ok
(BBEFEITERE]
PR L S BR60TE (1L ), B A 1 5BR6022= (F5K)
(REXAMETERER]
L IRFITIT P HZ BIRT D25, AT EBEI 7213087 (T4 h) LR THD. RZETI,
AR DA ETONEMREL T, SEOTF/LF —ZHRL, WDITHI T D& F 5. HAs i
(245 A DD X — 2 F I LI BREEIR AN S 27 2 T2 R DIR R CEL L2 AIEL 975,
(REF+—7—F]
SRR, KIGmR T =R, ~A7mi, T3/LF— S5
(REABRUERESE]
TR — BRI BT A B O M SR A 2 72D, TR — 0 SRR HAFIC OV TS
BRI EDIED ATARBLO—ME T A2 AT, HWH, BRAER Smat.
(ZRHE]
1. S HHEBD SEREL TS (L)
2. A7 OIERELR B (FA)
3. KL —HH Bl (L)
(%M E]
ETHRELR
C L)
Dt —T5%) HINEE &/E
V= —= X —FIAEAE) &l
[RAROEFE & & FHHME R
LA — hREO R & 15 A TR T2
(BE=H]
(BT MR T O AR Z B TODTEBHEEL

”
NR, B 9k 7ok
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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 AE DL Ak & ETEIE B )
R (60%) . PILAR—1(30%) . HF (10%)

(BE=1H]
MBHF-ORRER H B TFL CODONEELLY,
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Advanced Non-Ferrous Metals

(E%R]
Pt W

CLEL AT
FEBRHERE LS 31055

CETT AT L)
S T #2570 BEH LT A STV BT A= A, 7 33 MO L5 B
P L L. B T Ho LU C ORI 7 o RIS CORVE R T, 2 ORI LB
TEEAL, ZORE LU DI BFHEL D B A S ity M kAL LA B G5 1
B B ET. ZIBORH DI FME 58 50 KA A 125,

[BEx—7—F]
TAIZD L T XY N F 2 FRAE, BEE | CIRRB, AHZERE, el
SR T B0 Ak BT R b

(BEABRVEBES K]
HENR

1. BERME (T NAI=TLEE, v TRV T LGS, THAE) DR

2. Flix OVERUINL Y e ALZ OGS FE i O R

3. ffi 2 O T 7 mw AL Z O LG A D5

;L/. gﬁiﬁ@ﬁ@ﬁﬂ%gﬁ%%ﬁ@f:@@%iﬁ&ﬁiﬁﬁ“mtx%%%

il‘ D

OHP, VIDEOZEZfEV Y, 225~ BA B Z2RT, ZOHD D TEMEZ, S0 Lo 7 a2z v
BUET AN EER TEXDIDITT 5,

(#XEA]

LAZEOBEZE (1[8]) .

2. 7 NE=0 DORHEENEE ((LE2H - PR MR E 45) (1])

3T NR=Y MG BOM B F R (BULER M) (2[8])

4. TN = MEAOFEEZE O R @A)

5. 77 XU LB IO D EBOMEMANIRHE (XM, BN TS ) (11E])

6.~ 3L LEAOFIAEZ O (1 [A]) ) B .

7RG BRI ORI T e A (RO T A A P ANGFEE, R - VA RN T, & EsiESE) 2[R

%i%%ﬁﬁ*ﬂmﬂﬁmij’mtx (AL TIC RO H OZA L, sk, RE, ML, #E%
2

9. I ifT D R - WIEMEAL DT D DAY 7 e A& Z DR AE(2[R])
10.F 2 &-a O, Ak, MR- (R
1L E IR (1)

(HHE]
e S NSTNE < PR R (T IR
(85E]

[ BRI ETE (R TR | TR e 202 ) 1 et fih 35 (A <50 | TRLREE M N 1
NG A A (RRAE AR

(BB D FHAf 75 ik & Bl IR B )

TEHIERERS0% . L AN —h20%Z LY gz Al %,
(BE=HE]

KOV AR OIS FE I BRRE 75,
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Fracture Mechanics

(€EEE-4=))
B evE (MUTOH Yoshiharu)

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

(B2 B MR UEREE]
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

Mﬂ@ﬁﬂiﬁ%@% M (REE RS 55) 6 JLOMBERIZ B 32 12 A OW T, BARRICIERRL T 2L &1, i
%%;Eﬁﬂﬂzﬁ it EOBLEIZ DWW TR 2.

(DBEEHZIZHOWTUIBEMI(GEEE)ZRL ., FBRIIZTES,

(QFHBIZOWT, if\FT D,

(3)—HBDIAH (Eﬁ%ﬁﬂﬁk%@uiﬁ%’ﬁ{f FETTNZDNWTUE, AT —RA LML DR BT,
DO TIEHEE BT,

(€:EICT=D)
HREED A = KX

) ﬁ’t%ff%ﬂii%ﬁ?

) fﬁt%ﬁﬂ &2 DR BRYE

Imﬁ M5 &l (5CC)
. EFE {’/;IJ uq:/é* X

(#F71E])
PS5 (B A B )
[RAE D FFM A& & FMIIE B ]
AR T HRARBET TV B AT T2,
FHmIE A
()R EEEL G « R D PRA7
(TR HE D FARNE % J7 DERfiR
(3 F1 2\ 2 K AR EE A D RE )
(DR )35 G HE D PR

(BE=IE)
AR IR T A AGR(BEUE) B LUWGEE ) TIT,

N OOl WD —
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Strength of Materials under Extreme Environment

(€EEE-4=))
iR 1IEFD

[(BEEF-ITEKE]
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 D IR | 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 1%H8
Stat. Thermodynamics of Mat.

(€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:

_3‘]_



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

(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
[(BEABRUBERE]
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&&]
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 A& & 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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>/ I% EE 2B 12H#
Nano Engineering

(Es%A)
LI R

CEELIACT ALY
Hishh a1 Ehi306:

(8% 0% UsE A B 4E)
BN THEAROHEART LD F ) A — AN TG TTREL T2 o= — JC, —fRIE S~ 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 SR (
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 FFE 75 3% & Rl IR B )
L AR — A 45 %, BIRL AR —R55%

(BE=HE]

AR, LA I O T, 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

(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

_36_



BRI Em EE 2B 22H
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 DM AL & 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.
(REBHMERUVERBE]

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

[(BERBRVEBEALZE]
UGE ] 77 0D BRI N IR [ S 1R R B IS DN T A — RO BLR KD | FRRL . 20 L3RS EIC
DUV TREEE 2 E 2B FRR T2, il Ll A & BHZ LD T,
Solidification mechanism will be discussed in detail from points of view of pattern formation.
Lectures will be presented with a hand—made text book(prints).

(€:EICTED|
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 solidification
. Mullins—Sekerka theory for planar interface
. Recent theory for the solidification of 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 BT 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,

(BEABRVEBES K]

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

€:E 302D
TN A B LB A TR 1T %,
(%% #E]
MBS C T U ML,
(55E]
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 RE 2BfI  2%°Hf
Oral Presentation

(B8]
Coulson David- &1 ££ 5] (TAKAHASHI Shouji) - KA &2 (INUKAI Naoyuki)

(BEEFITERE]
FEH kAT
(BEEXENRUVERBR]

When making a presentation of research, starting with a simple introduction is most important. The easier
your presentation is, the easier the questions will be (if you research is good!) Also in this course,
students will have a chance to review English necessary for creating a clear easy—to—understand
presentation in English of their own research topic. The teachers will give instruction in basic technical
writing (grammar and vocabulary) and structure of English technical writing. This will include: summarizing
their research, and deciding how to explain the outline of their research. Students must make a
powerpoint presentation during the course and answer questions from other students and teachers.

€25 202D

Week 1 INTRODUCTION) Summary writing; making a complicated idea simple.

Week 2 Difference of spoken and written language in technical presentations.

Week 3 (USING TECHNICAL ENGLISH) Students continue introducing a basic process of their field of
study, and questions from students in small groups.

Week 4 (DESCRIBING YOUR OWN RESEARCH) Identify the key points of your research in just a few
lines. Loud speaking training.

Week 5 Students must present a short, perfect outline of their research topic.

Week 6 Work on asking questions in response to listening to research introductions.

Week 7 Work on answering questions in response to listening to research introductions.

Week 8 Appropriate language to criticize or praise other scholars’ ideas.

Week 9 (POWERPOINT PRESENTATIONS) Introduction to writing a power point presentation.
Introduction of one power presentation by the teacher.

Week 10 Summarizing your research in 15 slides.

Week 11 Editing your slides more. Short presentations in small groups followed by Q/A

Week 12 Talking with limited notes and short slides. Looking at the audience.

Week 13 Full presentation to the class followed by Q/A from teachers. (4/5 students)

Week 14 Full presentation to the class followed by Q/A from teachers. (4/5 students)

Week 15 Full presentation to the class followed by Q/A from teachers. (4/5 students)

(%7 #]
Provided by teachers
[ A #E D FAM 5 % & SR E ]

60% powerpoint presentation / 40% general participation

(BE=E]

This class will be limited to 15 students. Selection by written report
THIS CLASS WILL BE SIMILAR TO WRITTEN PRESENTATIONS. BUT IT IS MORE SUITABLE FOR
STUDENTS WHO ARE NOT SO CONFIDENT IN WRITING OR USING ENGLISH.
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Oral Presentation

[B8E]
Valerie. McGown * 548 #£ 5] (TAKAHASHI Shouji) « XA B2 (INUKAI Naoyuki)

(BEEF-ILERE]

Management and Information Systems (MIS), Room 404 « %% '% {5 ¥ 5% ; 404 5=

(BEEXENRUVERBR]

The aim of the course is to enable students to acquire the skills necessary to present a research paper in
English at an international conference.

(BEXx—T7—F]
oral presentation, participation in international conferences, academic/ research reports

[(BERBRVEBEALZE]
SYLLABUS
This course uses video and audio tapes to demonstrate the skills and language required in oral
presentation. The course covers:
— registration for an international conference
— preparing the presentation (what and how)
— delivering the presentation
> beginning and ending
> audio—visual materials
> voice and body language
> handling questions.
The video also provides an example of a poor presentation.
Basically, the course is conducted in English but Japanese language is also used as appropriate.

(&7HEF]

TEXTBOOK
Copies of course materials (English and Japanese) are provided to students.

[ A& D FTM 5 % & SR E ]
ASSESSMENT
Students will be required to make two 20 minute presentations in English. The first or initial presentation
is a “practice run” which is revised and improved for the final presentation. In principle, the final
presentation accounts for 100% of the mark.
Each student is required to select an English article which reports research related to his/her own area of
study. This provides the content of their presentation.

(BE=HE]

Prerequisites:
The course assumes a reasonable level of competence in English language. Students are required to take a
short spoken and written test before being admitted to the course.
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Written Presentation

€EEE-4=))
Coulson David i HE#

(BEEFITERE]
FEH kAT
(BEEXENRUVERBR]

In this course, students will have a chance to write a short English report of their own research topic. The
teachers will give instruction in basic technical writing (grammar and vocabulary) and structure of English
technical writing. This will include: abstract writing, describing experimental methods, results, and
conclusion. Finally, students will submit a revised, correct English report of their own research topic in
English. In addition, in this class, students can study how to structure a power point presentation by using
only the most important information source from their own reports.

€ 3=1=D)
Week 1 INTRODUCTION) Direct writing style of English. Problem/solution pattern of English. Basic
process descriptions.
Week 2 (USING TECHNICAL ENGLISH; GENERAL) Presentation and class reading of each student’s
chosen process.
Week 3 Students continue introducing a basic process of their field of study, and feedback from students
in small groups. Then report to whole class.
Week 4 (WRITING SHORT REPORTS; ACADEMIC STYLE) Identify the key stages of an abstract.
Students start preparing their abstracts.
Week 5 Each student to introduce a basic abstract of their research, and feedback from students in small
groups. Presentation and class reading of each abstract by students.
Week 6 Reading of abstracts by students. Analyze why they are good or bad/class discussion. Link to
reading and critique of important research paper for their field. Week 7 (WRITING LONGER REPORTS;
2-3 PAGES) Writing a review/critique of an important research paper for dissertation.
Week 8 Each student to introduce their critique of a paper of their field of study, and feedback from other
students in small groups.
Week 9 Comparison of an academic article and a popular article on the same topic.
Week 10 Work on clear summary/conclusion writing and limited use of statistics
Week 11 (POWERPOINT PRESENTATIONS) Introduction to writing a power point presentation.
Introduction of one power presentation by the teacher.
Week 12 15 minute powerpoint presentations by each student and feedback.
Week 13 Students start work on revising their short research report (including abstract, research paper
report, basic overview of their research, results and conclusion)
Week 14 15 minute powerpoint presentations by each student and feedback.
Week 15 Students submit final draft of research reports. Last powerpoint presentations.

(#HE]
Provided by teachers
[ A #E D FAM 5 % & SR E ]
50% Research report / 30% powerpoint presentation / 20% general participation

(BE=HE]

This class will be limited to 15 students. Selection by written report.
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Abstract Writing

€z E-4-D)
/NS AT
(BEZEF-ITERKE]
WVE - MEE B 5 R423 5 (VML)
(REBHMERUERBE]
NS o \ ) )
W Bl E L T A THDHFEGE COMLDEE 2 FH T 5, i L OERLILIT, Fa Uk
BIFBENENOREIZEES D,
0. Rk I i . ]
AR SCHE R D FEAR M2 2 A BREL | AR 2 L2 kD, BRBRR CHIRME R SCIERRBE T, FRIC
. Abstract, Introduction, DiscussionDYERXEE F1 2D,
(BEX—7—F]
Manuscript, Abstract, Introduction, Experimental, Result, Discussion, Reference, & S ARk
(BEABRRVEBERE]

SEBRO TGRS VO Chm OB S & 07 O RAZ PR 5, FrlZ, Jeikim LD Abstract 8 LY
IntroductionlZ DUNTEE S OHE 2RI L | SESCHER JOMERGE & @5, /8 A & OWFJea gt
WL 2179, 10-20 AR DOZREE N EELVD T, Zili & B WA I, B RE1T,

(€:EICTED|
1. X DER, SR AT T2, Letter&Full PaperDiE\ &7 45,
2. EBROIEERR LA Hi A Abstract, Introduction, Discussion®ZX 5215 45,
3. FA B O FEAEM T L T, Abstract3s L UntroductionlZ- DWW THEE S O E %179,
4. WiARHER

(#FIE]

BoAT 7V Nl 35,
[REAE DA % & FHEIE B )

R CTORETE (30%), LAR—RN30%). HIARFERAOMNIC IV,
[BEEHE]

JEFED LR BRI DWW T IEAI ENGR 3 & 5 ZEDSHTHR T D, BEIZI1T 20555 XL L TH R
(ZB Db DT 5,
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