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RIS &R (Applied Diffraction Crystallography in Metals and Alloys) VG B 2V SR E (B 35 B %)
AiE#l 2—0—0 R HB Hdw VR BE (B AEEBEGE)

il AR AR IC LD X - FEF-RR o0 [ 4T Bl CEBY A0 L OE ) 2 [T BEGR ) 4R IT L, SOICXHREIT
ER L OETHEETACI DM BT OV TR 2,
Applied Diffraction Crystallography in Metals and Alloys (B3 ga )
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

24058
Crystal lography for Microstructural Characterization B
"’ 2—0—0 BEE B i

s e PEA B O B FE M B A BRAR 3 D720 1213 MR OFSHIARAE P48 7 K e D EIR B 2 B 72 1T
IX7eB7e0, ARG TIX, INOE I BRI M B 7o Db A sl 35, F7o, XEREIHFTESCE 151
BRI AE O E SRl O BARGI 22O, WV - # B2 & U TR FELZ F o562 8% B
H&ET %,

Crystallography for Microstructural Characterization

2nd Semester 2-0-0 (in English)
Prof. Toshiyuki FU]JII
[Aims]
This class offers methods of determining the crystal structure and characterizing the microstructure of
metals. Students will learn about the basic crystallography, stereographic projection, x—ray and electron

diffraction, and electron microscopy. Quizzes are given out to the students in every class.
[Outline]

1.Lattices and crystal structures, 2.Stereographic projection, 3.The reciprocal lattice, 4.X-ray diffraction,
5.Electron diffraction
24043
LB (Advanced Metal Physics) o
"M 2—0—0 B B BdR
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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.

24055
BB EIEE (Transport Phenomena of Metallic Materials) VG A7 450 B (3 ARGERRGE)
®BEH 2—0—0 K = HEEER FEIB A (O 55 B 5%)

RO H G F MR O ML 7 m AT W TR ELRB TR, TR b EOTI, Rk OE Ao
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BGm &7 miy72 (L5 L-L T o) BENERE O 5 OBLUR O 5, £z, BEIBGIIEHEICER
TN (PR S, KGR, BMREE, SR8 12OV Thitik 475,

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.

24042
B & 2455 (Thermodynamics for Metallurgists) VO A7 B A FE (B ARSREBHER)
AIE# 2—0—0 Ik B HEEER PO R AR (D5 5E BA G

B FIM B ORRGT DD IMEHE T m e ADFRE - RITEF IV OERITHR 7Y — T D,
AR TIL, HEZZATVRBSFEHOEE OB 0 b& BRI O R L7 OHIHETERD,
Thermodynamics for Metallurgists
1st 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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Physical Chemistry of Melts

2nd Semester 2-0-0 (in Japanese in even years, and in English in odd years)

Prof. Masahiro SUSA and Assoc. Prof. Yoshinao KOBAYASHI

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 for metal and its oxide melts, and aims at learning how to consider the degree of freedom,
how to use the activity and how to apply thermodynamic methods to real operations for refining process,

through many exercises.

24008
S € DIWERE (Phase Transformations in Metals and Alloys) VG By 50 B (A ASEEBHEE)
%S 2—0—0 ATih HER HdF VOB R FE (35 38 BH G#)

&8 K OGO E MR LITHLRRIC Ko TR ED, £ OARRHIE D ELfE &L 722 [EIAH — FEFHZS B (BRI
e, MEHLHCATE, FAI - AHRIZERR) [ZOWTEL R O H Zail 3%, B DO 1ERE (5, 3H5), &
REOD BOUGREES, AT (BB R, Bk, #RL), =T o A MERBDRE S5,
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

LB D = - 0#8&E (Microstructures of Metals and Alloys) PE L O e (3 25 B 2
w a0 R K TES B4 (A

BJEBIOEROBMREE, YN T, BULEREORGET n TR W OB RSN L TE 4 D7l
ROFF, ﬁéﬁk%%focﬁamzﬁ*ﬂr%ﬁk@%@ ([ZOWNTIRARD,
Microstructures of Metals and Alloys
2nd Semester (2-0-0) (in Japanese in Even years 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
24047
Degradation of Infrastructure VG B A B0 FE B Gl CREE B



B 1-0—0 K &

Infrastructures as social capital founded in the period of high growth in Japan are being faced with severe
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 VO SR B i (SREBAE)
B 1-0—0 K &

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

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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HHIFRAINBRAS— A7 1-0-0 et B CERE) hIE LOERE) WA

B8 GER ) HmsE ¥z G ) VaE A AR LB 24501
@ = 8 » 1—0—0 PEIE AR LB 24502

(Special Lecture on Metallurgical Engineering A 1 —1I)
B L7 BAR O F AN O BT DA DN T, BEEDENENOHL T D53 BBV TREZRD
A ZBESELLERHL LA BT 2D ThHD,
24033
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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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The course addresses fundamental knowledge of integration of nanotechnology and biology based on
ceramic biomaterials and key issues for biomedical applications. Topics include the latest research
outcomes.
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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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24050
Advanced Course in Wettability Control of Solid Surface B A5 A B i (D535 B
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
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 V~X)
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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.



