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RIB 9 %E/Subject Categories

SERZE /Faculty /I=R2E/ITZFR%FE . /School of | SEERIFE/Availability | /A/%5 : /Available/Available

Science and Technology/School of Science
and Technology

555 /Field /EMYERFE/ME - MARZE | £R/Year /3ER/3ER ¢ /3rd Year/3rd
/Academic Field of Materials and Life Year
Science/Academic  Field of Materials
Science

SRF2% /Program /METFERE - BREMBE/ICALFE | FH/Semester /EF /%58 : /Second
2 - BEEMAB B : /Specialized Subjects term/Second term

for Undergraduate Program of Chemistry
and  Materials  Technology/Specialized
Subjects for Undergraduate Program of
Applid Chemistry

2 48/Category /] ]/ 2 3 #5FR/Day & Period | /%7 : /Intensive

FIB 1B /Course Information

FRFEIEIE S 11529901

/Timetable Number

REES 11560039

/Course Number

BA7#/Credits 2

R R ##&E : Lecture

/Course Type

2 7 X /Class

RERB%Z £EMEIF : Metallic Materials

/Course Title

BEYHKEL /(B {#%) : OKU Takeo

/ Instructor(s)

% Dfth/Other A x—=ry 7RER | BERFREN D —XREME | PBLE®ERE Project DX JERRE
B Internship BB IGP Based Learning ICT Usage in Learning

RIERBROHDHEICK
58H
Practical Teacher

BBy T B_AP3420
/Numbering Code

BEDBR - BIE Objectives and Outline of the Course

H | 2EMHZ0ERE 42, BREES. BT, BHEP., 5 KRB, BE. BEE. BE. BER. NARZERYT S &
HIC, SR RBEESSE. KEREEEZFOBBMEL - BEMB O L S/ BEIC DV THES,

& | 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.

FEDENERE Learning Objectives

H | @EMHOBE, KR, BHER, LBz EBRT 5,

EEMRIORER., RE. BEEEZEBEY 2,
EEMROEE. BiER. NEREERT 2,
A BEBMHOREE T/ BEICOVWTERET 5,
I | To understand the structure, defects, plastic deformation, and diffusion of metallic materials.
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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 ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIB D )

JBE| IO [ ik

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | €BMHoF /#iE KRENLGEEMR - BB ORIt 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 6s0oE
= | Metallic crystal and atomic | Metallic bonding, crystal structures, Miller index, structures of alloys
arrangement
3 H | EREFRM FRFZEA. EFERF. B N—H—X - XT b, BEEXRKM
Z | Crystal lattice defects Atomic vacancy, interstitial atoms, dislocation, Burgers vector, stacking fault
4 B | B4ZR TARYER, ERAR. RBEF. Il
% | Plastic deformation Slip deformation, grain boundary, twin deformation, work hardening
5 H | REX BRI LF¥— BT ARER
% | Phase diagram Phase diagram
6 B | & ZER, ERA@. 7T F74 bR
% | Solidification Nucleation, solid-liquid interface, dendrite growth
7 B | EEFRORFIAEL HEARERX, RFYv 7 Bt rv¥— BOHEL BELE
% | Atomic diffusion in solid | Diffusion equations, atomic jump, activation energy, self-diffusion, interdiffusion
matter
8 H | EEER KA. Tl B8, KahiEf
Z | Diffusion transformations Nucleation, precipitation, driving force, age-hardening
9 H | BIL8ERE TIT YA NERE, ZER. BT, Bt
% | Diffusionless transformation Martensitic transformation, nucleation, lattice correspondence, thermoelasticity
10 | B | F/ #E#sEE I, EBRFE. LR, BlE. B
% | Nano-texture control Processing, dislocation density, heat treatment, recovery, recrystallization
11 | B | #omfEse =8 ek, R, BEREE, McE
& | Microstructure and property Metallic texture, grain growth, electrical conduction, thermal conduction
12 | B | sksEmkt FREATRL D BRI &R
Z | Iron and steels Texture control and characteristics of iron and steel materials
13 | B | EsEEMR BE26%. WHad., £FEAMR
Z | Nonferrous metallic materials | Lightweight alloys, heat-resistant alloys, biomaterials
14 | B | #eemrkt REIRAEE. BXESMEL KEREES
% | Functional materials Shape memory alloys, electromagnetic materials, hydrogen storage alloys
15 | B | #%& EEBMEZLHOF LD EMBRERE L DBEDY
Z | Overview Summary of overall metallic materials and the relation to materials development

JB1& 54 Prerequisite(s)

H

BAFOEBAEBEL TVWEIENAEZ L,

e

=

Basic knowledge of thermodynamics is desirable.

RERRNLE (FEB - EBS)

Required study time, Preparation and review

S|

EhEE CHM). A¥ T 1 BULY 0FERMEZ A BRI LTWEY, BRIOKREICHHE TEINFE - FRAEET

S TLTIEE0,
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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.

H | 8% [@EMEHERT] (WER - thE, PREE), RRENH S Z L2RRICHER - N T 2T,

= | Textbook: “Kinzoku zairyo soshiki gaku” (Written by Matsubara et. al., Asakura Publishing). Lectures and exams will proceed
on the assumption that students have this textbook.

B | BRIO/NWT X 70%, LiR—F30%& LCRHMIEiL. B5tas’ 60 S EZEKE T 5, 4 BUAEDOXFIIRETFMOT RN E S
50

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.

B | BEE2FES T2 L, BRPIIMOBFERBOFERIITAIE T 5, LR— b TXEZ5IBT 5RIE. 5IBEMABEREICH
"BEDICL, HBEEHT S Z &,

= | 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




