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Subject: Fracture and Fatigue Strength of Materials
Lecturer: Yoshiharu Mutoh
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Students: Third year Students
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Magnetohydrodynamics (MHD) is a basic subject which leads to novel
electric power generation and electric propulsion system in

future. This lecture introduces basic physical phenomena of plasma
and interaction between electro—magnetic field and fluid dynamics.
Further, applications of MHD power generation and MHD propulsion
are discussed.

Main objectives are to understand

1) ionization and basic properties of plasma,

2) interaction between electro—magnetic field and fluid dynamics,
3) MHD electric power generation,

4) MHD electric propulsion, and

5) recent trend and new technologies related to MHD.

(BEXx—T7—F]
magnetohydrodynamics, fluid dynamics, electro—magnetics, electric
induction, Lorentz force, MHD power generation, MHD propulsion

(BEABRUVEBES K]

For basic plasma properties, ionization processes, charge
neutrality, collision theory, and electrical conductivity are
studied. We understand the plasma as electrically conductive
fluid. Then in order to apply this plasma to novel power
generation and propulsion system, basic governing equations for
magnetohydrodynamics are explained. New topics of MHD power
generation and MHD propulsion are presented.

€-E 31=D

1) basic properties of plasma

2) ionization and electrical conductivity

3) basics of fluid dynamics and electro-magnetics

4) MHD power generation and generator performance
5) MHD propulsion and space application of MHD

(#HE]
Prints or handouts are provided.

(558]

“"Magnetohydrodynamic Energy Conversion” (McGraw Hill)
[RAE D FFM 5L & S B ]

Score is based on several reports. Attendance and submission of
report(s) are also taken into account.
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The lectures will cover the introduction of analytical instrumentation for electronic materials. The
objectives are to give you (1) a basic understanding of the most frequently used analytical methods (e. g.
scanning probe microscopy, ellipsometry, spectroscopy), (2) an overview to help you choose an
appropriate analytical technique for a specific problem.

(BEX—7—F]
instrumental analysis, scanning probe microscopy, ellipsometry, spectroscopy, resonance, second
harmonic generation

(BEABRUVEBES K]

First, basic condensed matter physics will be outlined. Then, an overview of the instrumental analysis for
electronic materials will be lectured. Finally, each student will prepare a literature research paper (ca. 10
pages) based on a current topic in instrumental analysis in an area of their choosing. The language in class
is English.

(RXHE]

Classification of analytical methods and the types of instrumental methods
Scanning probe microscopy (STM, AFM)

Ellipsometry, X-ray diffraction, Second Harmonic Generation
Spectroscopy (FT-IR)

Resonance (ESR, NMR)

(#BFE]
Text will be handed in the lecture.

(85 E]

Principles of Condensed Matter Physics / P. M. Chaikin, T. C. Lubensky, Cambridge University Press
(1995).

[ RAE D EFAEE 5 ik & EHfIEE ]
Attendance in lecture and class participation is required. Because class discussions are a major part of the
class, attendance is required and record will be taken.
40% Literature research

40% Oral presentation (incl. rough draft)
20% Attendance in lecture, participation in discussion
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Purpose & Goal:
(1)To obtain practical experience of engineering and practical engineering skil
(2)To learn Japanese style working and production systems
(3)To find purposes for further study
(4)To know importance of engineer’s ethic and safety

[ A& D FTM 5 % & SR E ]
Evaluation:
Based on
(I)Monthly report
(2)Presentatin at the end of training
(3)Evaluation sheet from company

(BE=E]

Term of the internship I is less than three months but more than two months.
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Purpose & Goal:
(1)To obtain practical experience of engineering and practical engineering skil
(2)To learn Japanese style working and production systems
(3)To find purposes for further study
(4)To know importance of engineer’s ethic and safety

[ A& D FTM 5 % & SR E ]
Evaluation:
Based on
(I)Monthly report
(2)Presentatin at the end of training
(3)Evaluation sheet from company

(BE=E]

Term of the internship II is more than three months.




