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RIS 2—0—0 T B g TGS (R E (I AR

il A AR I LD XM - BB RO el 4 Bl i GEED 709 36 K OVE) /) A BT BEGR) /3T L, SHICXHRREHT
1536 L OVE F BAIMERIE I KRR Z DV TR 32,
Applied Diffraction Crystallography in Metals and Alloys (2137 #& &b 52)
1st semester (2-0-0) (in Japanese in Even years and in English in Odd years)
Prof. Yoshio NAKAMURA
I . In this course, X-ray and electron diffraction theories for crystals are introduced. Then, structural
characterization of metals and alloys of x—ray diffraction and electron microscopy is reviewed.
II. Symmetry of crystals
Diffraction pattern and its interpretation
Structure analysis
Deviation from perfect crystal and its influence to diffraction pattern
Dynamical diffraction theory
Electron microscopy
24043
£ EWEIFHR (Advanced Metal Physics) fE L EERHEE
% 2—0—0 s B Fiz

BB DG @OYIET NSO E A REIEUKAF T D, ZOMERIIEAROE S LML ORR
DI F OB & T 5,
BT FOREME, B E R O S, T IREIEBAIMNE, PG LSRN, (R R LRk
PRI, @ O BLL)S .,
Advanced Metal Physics
2nd Semester 2-0-0 (in English)
Prof. Ji SHI
This course is designed to introduce first-year graduate students to the fundamental and recent
developments in solid state physics, especially in relation to metals and alloys. Emphasis is placed on the
electronic structures of solids and related properties. Starting from introductory quantum mechanics, the
course covers following topics: atomic structure, bonds in metallic and nonmetallic solids, band structure

and semiconductors, metals and ferromagnetism, physics and applications of thin solid films.
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E R E A SR (Thermodynamics for Metallurgists) V25 FE (A ASSE
M 2—0—0 IR - dEHdE T

BT B OGO DWW I B S 7 ot RO AT E IR W CIER 2R 17— L Th D,
AFEFRTIL, HEELZATVRNLFEROEE OB ) Firba BB b O KRG L P OHETERD,
Thermodynamics for Metallurgists

st Semester 2—-0-0 (in Japanese in Odd years and in English in Even years)



Assoc. Prof. Kenichi KAWAMURA
Thermodynamics is a powerful tool for the material processing and design. This lecture provides the
understanding of the thermodynamics from the basics to the applications, and extends to the defect

chemistry in solid oxide.
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R iAWY IEEE (Physical Chemistry of Melts) VB R (3 2B
®FH 2—0—0 AL [EWm iR 75 B AR T (I AN

MEHT, Az m L TiiEsnsZ k75>§b\ L7ei3oC, 2O FRIE LB 9 52803, #
B 7 a e 205G B L O ORECZ DT DITITAR M R ThHD, KR T, @RI IOM @ik
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BRI 2L ARET D, HELZEAT,
Physical Chemistry of Melts
2nd Semester 2—-0-0 (in Japanese in even years, and in English in odd years)
Prof. Masahiro SUSA
Many materials are produced via the state of melts and thus understanding of physico—chemical properties
of melts is essential to materials process designing and its optimization. This lecture mainly centres upon
thermodynamics and phase diagrams for metal and its oxide melts, and aims at learning how to use the

activity and how to read phase diagrams, in particular, for ternary systems containing melts, through many

exercises.
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& DHMZEHE (Phase Transformations in Metals and Alloys) VEE Ay 3548 (B ANEE
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'ﬁg@ﬁmﬁ%, Brit (BEERR, Wik, MRAL), ~ VT o A NERBORE i 7,

Phase Transformations in Metals and Alloys

2nd Semester 2-0-0 (in Japanese in Odd years and in English in Even years)

Prof. Masao TAKEYAMA

Physical and mechanical properties of metals and alloys are directly associated with their microstructures,
so it is very important to understand how to control the microstructures through phase transformations.
This course of lectures covers the fundamental mechanisms of solid/solid phase transformations and
microstructure evolution in ferrous and other materials. On-site seminar at a steel making company is held.
24010

B0 = Of## Microstructures of Metals and Alloys) PO AT AR (. 3R
% 2—0—0 B ERE BoR VE TR (HAGE

BB LOE SOV MEE, YN L, BULHRE ORET a2 2BV TSNS 4 OI7aiff
MRDRFE, TR 2D DNIAP BRI E D BEIZ DN TR <5,

Microstructures of Metals and Alloys
2nd Semester (2-0-0) (in Japanese in Even vears and in English in odd years)

Prof. Tatsuo SATO



I . Microstructures and Properties of Metals and Alloys related with Fabrication Processes
II. 1. Microstructures of Metals and Alloys

Solidification Microstructures

Phase Decomposition Microstructures

Deformation and Recrystallization Microstructures

Microstructure Analyses

2. Mechanical Properties related with Microstructures

3. Microstructure Control of Advanced Materials

24044
EEM P24 (Advanced Ferrous and Non—ferrous Materials) VE B354 E (A AGE)
%M 2—0—0 M FF5L HEHEE VOB AR (. 5E

BEAPENZ, I AL IV Y e & m AR C Rl S ok i, EMCHEN D, AGEFRTIE, T
B & RO MR A, SRR LOYESR B & OWE DHEICHOWTHEMR T2, 7z, HE R
FOT BT = a bl AN GREZED TS,

Advanced Ferrous and Non—ferrous Materials

2nd Semester 2-0-0 (in Japanese in Odd years and in English in Even years)

Assoc. Prof. Yoshihiro TERADA

Desirable mechanical characteristics for metallic materials often result from a phase transformation, which is
wrought by a heat treatment. This lecture covers several different microstructures that may be produced in

both ferrous and non—ferrous alloys depending on heat treatment.
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B BIEA (Transport Phenomena of Metallic Materials) VBB 30 (A ANGE
®%EH 2—0—0 K S WEHER P RSB (G 3B)
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Transport Phenomena of Metalic Materials

2nd Semester (2-0-0) (in Japanese in Odd years and in English in Even years)

Assoc. Prof. Miyuki HAYASHI

The lecture focuses of the basic transport phenomena such as flow pattern of liquid, mass and heat transport
in liquid and solid and reaction rate at the inteeface between different phases, which can be seen in the
metal smelting, the production process of electrical materials and so on.

24047

Degradation of Infrastructure VOB Ay A LB (5 5R)
BEH 1-0—0 K E

Infrastructures as social capital founded in the period of high growth in Japan are being faced with severe

ay
hul

degradation without appropriate maintenance and updating through the years of low growth and economic
stagnation. The potential danger is eminent. On the other hand, developing and emerging countries in Asia

urgently needs growing equipment of infrastructure. In this lecture, industrial experts in the front line of the



field of material and civil engineering will introduce the present situation of degradation of infrastructure and
the development of countermeasure technology in Japan, Europe and United States, as well as give a
perspective of upcoming technologies in this field.
24051
Science of Materials VOB AR L B R (5 35)
®EH 1-0—0 K &

This course aims at introducing various materials in the aspect of science through many topics drawing

g1t

attentions in developing high performance materials in the field of infrastructure, functional materials,
combined with computational simulation. Four topics related to innovative materials and creation process
are selected to provide fundamental knowledge and broad interest in the science of materials.
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MHIZEHIBEAE— 78 1-0-0 VB AT SO E B R 24501
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(Special Lecture on Metallurgical Engineering A I —1I)
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A2 BESEDLERHL LA I B#ET 2D THD,
24033
E &R (Advanced Solid State Physics)
A 2—0—0 8 R AEEIR

FITY I =k FE T DO LI E R EO T B2 oW CTFEE T2, ek, ZOREITHE
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24034
+ / #¥5+i8l (Characterization of Nano—materials)
% 2—0—0 Ok HF #dz, £ B #dr
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24045
2B T F4%RISEER (Advanced Metallurgical Engineering Laboratory)
% 0—0—4 & #H B

KR, ARG RBERZEL T, @ BMEIOWELR, (L ¥R OB A E 2 B4 528
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H, e REMEOS | ERERB IO &R, MORLET e AR ENRITEND,
Advanced Metallurgical Engineering Laboratory
2nd Semester 0-0-4 (in Japanese, in English in case of necessity)
The present lecture provides a chance to understand the physical, chemical and mechanical properties of
metallic materials though the basic experiments, which include age hardening of aluminum alloys, heat

treatment of ferrous alloys, tensile properties, corrosion behavior, steel making, and so on.
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5 3 v HEIET 4 (Advanced Course of Ceramic Thin Film Technology)
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FEE - BEBREE (Advanced Course of and Ferroelectric Materials)
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BRI F T 224558 (Advanced Course of Fine—Particle Engineering)
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EiREEM Y (Advanced Course of High Temperature Structural Ceramics)
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ERRE L4 (Advanced Course of Surface Chemistry on Inorganic Materials)
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The course addresses principles of surface chemistry of inorganic solid materials, including structure,
properties, applications, and evaluation methods. Topics include technologies of surface modification for
ceramic materials.
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M BRI E— (Advanced Course of Materjals Development 1)
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MBS E = (Advanced Course of Materials Development 1)
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M BEES S HT R (Advanced Course of Instrumental Analysis for Materials)
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24050
Advanced Course in Wettability Control of Solid Surface VO A 5O B R (O §R)
1st Semester 2-0-0 (in English in Odd years )
Prof. Akira NAKAJIMA

Wettability has been a research subject at the border between physics and chemistry, and is an important

W

property of solid surface from both fundamental and practical aspects. This course provides fundamentals on
surface wettability control for the understanding of surface phenomena and the designing surface functions

of solids. Topics include environmental purification and energy saving by surface functional materials.
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(Seminar in Materials Science and Technology 1 —1IV)
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(Materials Research Methodology I —1V)
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(Seminar in Materials Science and Technology V ~X)
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24056, 24057
MRIZESHRHERERARRIFILA FIEH) . B (BRFEH)
(Specific interdisciplinary Subject in Materials Science and Engineering A, B)
AIEH 0—2—0 A HER #oR-st BR #dZ-Jeffrey S. Cross #id%
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Specific interdisciplinary Subject in Materials Science and Engineering A, B
1st Semester 0-2-0 Prof. Masao TAKEYAMA «Prof. Ji SHI+Prof. Jeffrey S. CROSS
2nd Semester 0-2-0 Prof. Masao TAKEYAMA «Prof. Ji SHI*Prof. Jeffrey S. CROSS

Microstructure design is a key concept to impart specific physical/mechanical properties into substrates,
and bring about technology breakthroughs relating to fundamental energy and environmental issues. This
exercise/drill course utilizes a self-study approach on this subject for students seeking to broaden their
knowledge on materials and to help acquire sufficient problem—solving skills to conduct research on structural

and functional materials in metallurgy and ceramics science.





