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Experiments and Exercises in Mechanical Engineering
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Design Exercises in Mechanical Engineering
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Consideration and Practice of Information Processing 1
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Heat Transfer
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HA Fak
[BEZF-ITEKE]
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NOARETEREZ LR DN HIES T 5,

[BEX—7—F]
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Quantum Energy Engineering
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Introduction of Human Environment Engineering
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Applied Fluid Engineering
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Welfare Engineering
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Introduction
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Natural Resources and Energy Girculation Engineering
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Practicals and Exercises in Materials Engineering
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Advanced Practicals and Exercises in Materials Engineering
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Materials Thermodynamics
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(BEEF-ITERKE]
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FATERE R ZA— /L TR R E T, HERDIRVIRDA—/L T L —F I8 L TLTEE Y,

:nut—netsuriki@egroups.co.jp

(REBMERVERBE]
FAFZORER FROFENHIRD IS, .
1AL R & AN AT R A A B e 2D S AT BB 2H T D,
2 RHEBIB AR RE B TR BB OBl 2 51T %, ‘
3JEAR—LUEBUSIZ BN T, ==V A ARIND i CO TR E A KD D,
4.8y T AT RN XD BRI i RE 2 AT B,

(BEX—7—F]
State Functions, Equilibrium, Absolute Temperature, Heat Capacity, Reversible Processes, Irreversible
Processes, Entropy, Fugacity, Activity, Phase Diagram, Ellingham diagram, Information and entropy

(BREABRUVERESE]
FIRI 2 BCAT 3%, ZAUZBI 3 2R D%, FIRIIZED T BARRYZ: B 2230 T Y, BRI
DRENHENE B AEE T D,

(RXHE]
I B, FH B2 B, IRREBE B, -y (LB 2D B01E ) | MEkhiRLEE O E #6 &2 DM,
1 B O% AR WL — | BB TER LT IUTIDEDNDMEI~DIEH,
1 ?ﬁ?ﬁ‘i@%ﬂfﬁu\ AR, N AR, 55 IERIEE iRl SR A RRIC LS = b
':o_/k\ ]
IV 720374 — EIEBE AR LEEIZOWT, £IEh, i
V OIREER, 20RO EMEIZ OV T, HA—ERSEORER, = — V7 A,
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(&7HEF]
FIR# 2 8eATT 9,

(BFE]
— PR ER, BB DA
1. L. S. Darken and R. W. Gurry, Physical Chemistry of Metals, McGraw—Hill, New York (1953)
2. R. Swalinl E{RDES) 5| FIFFRFMFR, =) #(1962)
3. D. Gaskell, Introduction to Metallurgical Termodynamics, McGraw—Hill, New York (1973)
4. P. Bolsaitis and K. Ishizaki, “Termodina’mica Metalu’rgica”, CEA Press, Caracas (1980)
5. D. V. Ragone, “Thermodynamics of Materials”, Vol. I, John Wiley and Sons, NY (1995)
bt — LT
6. K. Ishizaki, S. Komarneni and M. Nanko, “Porous Materials”, Kluwer Academic Publishers, London
(1998) Appendix

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

BRI F %25 ARITRL  EAD R A EI 5. HEIE AT T 560 LU R 101%
U0, fEmies FRA s L. 2 i, SRIZ2IEITS TiE Tl %, IBBRILm TR Y, &
BTN Z O ZEDUiRAR 3% 55 TR 2,

(BESER]
B AL ARB RO RO —D>DOBEEZLRILFEF I TRV EHENFR O — 23T\ D, HiBD KF T,
SER IR BE ) O — LT, AR B | L LT, B LT Ao TR L
TATEL FEHIELI0R 7 07T LHMESIL TS, LI THIN DB ) Fa B TE 50121378578
WDONRFRTHD, ZORZETD L THEMETEHINTR0T L2 BEEIZL TOD, TS TOREICSNL
IRNERP TSR DATREMENH DD TIER T 528, HAGEDOEFRFANT, AT FH L RFERNL
ANRALFETELZEL ATHETH S,
Any student who may have difficulty in expressing himself or herselfin Japanese may present the reports
in English or in Spanish.
Se puede utilizar Ingles, Japones o Castellano para presentar los informes en esta clase.
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Thermodynamics of Materials

€:EEE-4=))
ISHIZAKI, Kozo

(BEEFITERKK]
Mechal Engineering Bld. 333
Please register your mail address in the mail group for questions nad communications:
nut—netsuriki@egroups.co.jp

(BEEXANRUTERBR]

After finishing this course, students can:

. relate thermodynamic stable states and state functions,

. calculate the difference of state functions between two states,

. calculate the difference of non—state functions for different processes,

. give concrete examples for reversible processes and irreversible processes,

. obtain equilibrium partial pressure for solid—gas reaction by using Ellingham Diagram, and
. draw a simple equilibrium phase diagram from Gibbs energy.

(BEF—7—F]
State Functions, Equilibrium, Absolute Temperature, Heat Capacity, Reversible Processes, Irreversible
Processes, Entropy, Fugacity, Activity, Phase Diagram, Ellingham diagram, Information and entropy

(BEABRVEES K]

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

(#%188])
1. THERMODYNAMIC SYSTEMS
1.1. State Functions and Equilibrium
1.2. The Zeroth Law of Thermodynamics
1.3. Absolute Temperature
2. THE FIRST LAW OF THERMODYNAMICS
2.1. Energy and Heat
2.2. Heat Capacity and Materials
3. THE SECOND LAW OF THERMODYNAMICS
3.1. Reversible and Irreversible Processes
3.2. Entropy Change due to Phase Transformation
4. FUGACITY AND ACTIVITY
4.1. Chemical Stability
4.2. Equilibrium Constant
5. PHASE DIAGRRAM
5.1. One Component Systems
5.2. Multi-Component Systems
5.3. Gas—Solid-Reaction Phase Diagrams
6. FUNDAMENTAL ASPECTS ON IONFORMATION THEORY AND ENTROPY

(&7HEF]

Hand-outs will be supplied.

(BFE]
General Thermodynamics on Solids and Materials:
1. L. S. Darken and R. W. Gurry, Physical Chemistry of Metals, McGraw—Hill, New York (1953)
2. R. Swalin, Thermodynamics of Solids, John Wiley and Sons, NY (1962)
3. D. Gaskell, “Introduction to Metallurgical Termodynamics”, McGraw—Hill, New York (1973)
4. P. Bolsaitis and K. Ishizaki, “Termodina’mica Metalu’rgica”, CEA Press, Caracas (1980)
5. D. V. Ragone, “Thermodynamics of Materials”, Vol. I, John Wiley and Sons, NY (1995)
On entropy:
6. K. Ishizaki, S. Komarneni and M. Nanko, “Porous Materials”, Kluwer Academic Publishers, London
(1998) Appendix

(BB D FHT 75 3% & ARl IR B )

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.

(BE=HE]

This class is offered to s‘gudents enrolling at NUT in the 2ed or the 3rd term, foreign students, or those
who attended #1815~ previously.

O Ol v LoD =
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Theory of Elasticity
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Microstructure in Materials
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Plasticity Mechanics
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Engineering Materials
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Elementary Dislocation Theory

(EL# K]
H A
(BEEF-ITERKE]
PAR 1 5304
(REBMERUERBIR]
FABHO IR 2 PR -2 72 0D (LR i R Bl L R 72 8 DR T R OB IZ SN TR~ DL Lbiz, L<ITHR
(L D FRER IE D FRE DWW TR %,
[(BEABRUVEESE]

N OS2 MS YA LICE T EHAZE S, TOHAICRDRFMEZENT D, Y WNEEsFERIHL ., A5
ZIRE DB ES D,

(RXHE]

BRfr il 2 RALOIS I, B0 A L — BRI ) BB R ORI & R R e D F
PR A T DERAL B4 BHR EE ~DHR7 R O i B2 S

[BE£E]

CHEREBR( ) U — R % PREATR AL

TP (i DR S Mt
[T 3% & SR )

BB B OARE A TR L, 60% 4 LD TFL ab>TAMLET 2,

_53_




LZEEEY/ ks R 26 1%

Materials Physics
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Nuclear Engineering
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ISR 27200 T L7 Clo B, ZNsiho L7y LR LSRR DAL, AR,
HORBE LA BRI OOV T LT D,
UL, R B L OV TR OGO K EDREIE, HURAE, HUROVEE L Z O, L ~DE
BB HONUR, BT 13 Db R T T R L DS DB DA Ttk AR LB A
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#5138 : Chap. 0 Introduction,” IZU I
Chap. 1 Atomic Structure,/ JFi+Di&1E
H523 : Chap. 1 (fiX)
2531 : Chap. 2 Lows in Microscopic (Atomic and Nuclear) World /Jii 1« J]ili- 7% D SR D15 R
#3438 : Chap. 3 Nuclear Structure and Nuclear Reactions /R i#iE & 8% s
253 : Chap. 3 (FiX)
Z563# : Chap. 4 Radiation and Radioactivity,” itht#p & bt e
273 : Chap. 4 (FiX)
#5831 : Chap. 5 Radiation Effects,/ S #r D 1EH
%590 : Chap. 5 (fitX) K OVE/RIFER
#5103 : Chap. 6 Radiation Effects on Life,/ Js #r D AW D R 28
51138 : Chap. 7 Nuclear Energy / J&+ 77
#1238 : Chap. 7 (§:X)
%5131 : Chap. 8 Nuclear Power Plant /Jii 7~ /) 3 &40
(FrpllEkfi 2 B HET571E)
#5143 : Chap. 9 Applications of Radiation and Radioactivity,” Ja#r . ichtEeDF| A
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Mechanical Engineering Special Practicals and Exercises
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(6) DI fE A TREMICRIAL | BALCET ), BN RRE DRV ECEL LR TE
)RR BEOT LT — 2 ar THERCOHBENCHIA N TEED,
®) FHFDOERNHL T, BAYDE X ZHIRAHITE0,
(BEZE;E]

ZOR RICBIT LT —<iE ARHE LIRBRICE LRV LIAZ DO F P AT, 3B IE T DR
FACBIT DT —~ e T,

_56_




PREET BE  2Bu  17H

Combustion Engineering
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[Principles of Combustion] K.K.KuoZ, Wiley
(R AE DL Ak & ETEIE B )

LaR—hOfEH (EIE AR, H R, WRRBRCIHMET 5. LAR—NE, [@rEE b2 ERTS.
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