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RIB 9 %E/Subject Categories

SERZE /Faculty /T E=RZE . /School of Science and | S&EERIzE/Availability | /& :/Available
Technology

1% /Field /YE - MREFEE ¢ /Academic Field of | X /Year /3R 1 /3rd Year

Materials Science

sBi2% /Program /ISR L2 RI2 - BRI2HPIRIE : /Specialized | FHA/Semester /%5 H8 : /Second term

Subjects for Undergraduate Program of
Applid Chemistry

4348/Category [/ iERBEEFR/Day & Period | /& : /Intensive

R B15#R/Course Information

B &S 11529901

/Timetable Number

REES 11560039

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

RERB%Z £EMEIF : Metallic Materials

/Course Title

BEYHKEL /(B {#%) : /OKU Takeo

/ Instructor(s)

% Dfih/Other A 2=y TER EER R 0 — 12t | PBL EERIE /Project | DX ERRAE
FIB /Internship &E /IGP Based Learning /ICT Usage in Learning
RERBRODHHHEICLD
B /Practical Teacher

BMBF> YT

/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

H | @BEMHNZOERE 42, BREEE BT BHEER., 5 RER, 2E. BEE, BE. 5ER. NARZEBERT S &
HIC, gkl EREEEE. KEREEEEOBMME - ORI L S/ BEIC DV THES,

T | Students will understand crystal structures, lattice defects, plastic deformation, diffusion, phase diagrams, solidification,
phase transformations, recovery, recrystallization, and grain growth as the basis of metallic materials. Students will also learn
about the properties and nanostructures of mechanical and functional materials such as steel materials, shape memory
alloys, and hydrogen storage alloys.

FEDEEBIE /Learning Objectives

H | @EMHOBESE, KiE, BHER., HEzEBERT 5,

SEMRORER., RE, BEERLEBERS S,
TEMEOEE, BfER. NERTERT 5,
BRA BREBME O L 7/ BEICDWTERT 5,

& | To understand the structure, defects, plastic deformation, and diffusion of metallic materials.

To understand the phase diagram, solidification, and phase transformation of metallic materials.
To understand recovery, recrystallization and grain growth in metallic materials.
To understand the properties and nanostructures of various metallic materials.

B BFIEDEMEDFHMEEX / Fulfillment of Course Goals (JABEE BEERI B D &)

H

ES
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REETEIEE /Course Plan

No. IEH Topics AZ Content
1 B | €BMHoF /#iE RENLGEEMR - MOt e S /s oBb Y
% | Nanostructures of metallic | Relations between the properties of typical structural materials/functional materials
materials and nanostructures.
2 H | ®BE&EERFES EEEA. BREE. I 7B 6%0oE
= | Metallic crystal and atomic | Metallic bonding, crystal structures, Miller index, structures of alloys
arrangement
3 B | HERETFXME FREFZA. SFERRF. &, N—H—-X X7 ML, BEEXMH
Z | Crystal lattice defects Atomic vacancy, interstitial atoms, dislocation, Burgers vector, stacking fault
4 B | 24ZEH TARY B, R, RREL. NIk
= | Plastic deformation Slip deformation, grain boundary, twin deformation, work hardening
5 H | REX BT rL¥— BT a2RER
= | Phase diagram Phase diagram
6 B | 5E RER. BERA@E. 7T F74 bR
% | Solidification Nucleation, solid-liquid interface, dendrite growth
7 B | B ORFHE HEARERX, RFYv 7 Bt r¥— BOHEL BELE
% | Atomic diffusion in solid | Diffusion equations, atomic jump, activation energy, self-diffusion, interdiffusion
matter
8 H | IEEERE IR, frd. BREhh. FEhiEft
Z | Diffusion transformations Nucleation, precipitation, driving force, age-hardening
9 H | BEIL8ERE TIT YA MERE, ZER. BT, Bt
Z | Diffusionless transformation Martensitic transformation, nucleation, lattice correspondence, thermoelasticity
10 | B | +/ t8#kbE I, EBRE, BUR, BE. BES
% | Nano-texture control Processing, dislocation density, heat treatment, recovery, recrystallization
11 | B | #eEm e tE ARk, AR, BREE, McE
% | Microstructure and property Metallic texture, grain growth, electrical conduction, thermal conduction
12 | B | sksEmkt SRS KL D REAEIE & R
Z | Iron and steels Texture control and characteristics of iron and steel materials
13 | B | EsEEMR REA®. MEE, EHREGHR
Z | Nonferrous metallic materials | Lightweight alloys, heat-resistant alloys, biomaterials
14 | B | #eemkt REIRAEE. BXESMEL KEREES
% | Functional materials Shape memory alloys, electromagnetic materials, hydrogen storage alloys
15 | B | #%& SEMHZEEO F LD EMRIERE DRELY
Z | Overview Summary of overall metallic materials and the relation to materials development

JB1E51% /Prerequisite(s)

H | #NZF0ERZEBLTWBRIENLEELL,
% | Basic knowledge of thermodynamics is desirable.

BEBEATE 78 -

1B8%) /Required study time, Preparation and review

B | &h#x CHM), A¥TIE 1 BfiY/- ) 0 ERE%Z 5 RFBE L TWET, BRIOKREICHHE TEFFE - SHRABEET
2 TL7ZE 0,
Z | Intensive lectures (3 days). Please note that KIT requires 45 hours of study from students to award one credit, including both

in-class instructions as well as study outside classes. Students are required to prepare for each class and complete the

review after each class.

#HR}E 5EZE /Textbooks/Reference Books

H | #8E : [£EMEHERT] IBE - &, SEEE), YR SHBENH S Z LEFHRICHER - N TR MEIT,
= | Textbook: “Kinzoku zairyo soshiki gaku” (Written by Matsubara et. al., Asakura Publishing). Lectures and exams will proceed

from the very first session on the assumption that students have this textbook.
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B | BRIO/WT X 70%, LiR—F 30%& LCFMEiL. TR’ 60 S EZEKET 5, 4 B EDOXREITREFMOXFRN &
L. ZEICHT 2RBRESIERE LA,

Z | Exam 70%, report 30%. To pass the course, students need a cumulative score of 60 or higher. Four or more absences will not
be considered for grading. No alternative assignments will be provided for absences.

B | B#ES2/52352¢, #RTIIMOBFEB[BOBERIIRA LT S, LR—FTXEZSIAYT2BIE. 5|ABEMABEREICH
NBEIICL, HAZEHT S &,

%= | Bring your own calculator. No other electronic devices may be used during the lecture. When quoting passages in your report,

please make sure that the quotation is clear and includes the source of the quotation.

w




