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BEDBR - IE Objectives and Outline of the Course

5|

F & L TEBMEI OGRS, HhFOEES LOSBEREEICET 2ERN#HZ2EE L, ERLEZLTEMBOYMIEE KEHIC
BLWCEBRYT S, ZnICkY, BUATEMBOERICL 26BN ARRRTERIRICT 27-0DREZFICET .

E

The objectives of this lecture are: 1. acquiring the fundamental knowledge of engineering materials such as microstructure,
mechanical properties and functionalities of various metals; 2. obtaining the capability for enabling the rational design of

machine products through suitable selection of materials.

DE)ZEEZ Learning Objectives

EREE C MRERICE T 2 ERNEREER Y 2,
HRAER C REORRICOVWTERT 3.
TEMHOEELICET 2 EANMEEBRT 5.
SR B O HIRCEME IO WTERY B,
FHEEMAS LOREREICET 2EANNHZESET 5.

b

Acquiring the fundamental knowledge concerning crystallographic structure and microstructure.

Understanding the relationship between microstructure and strength.

Acquiring the fundamental knowledge concerning phase change.

Understanding heat treatment for steel and their properties.

Acquiring the fundamental knowledge concerning non-ferrous metals and surface modification.

BIZ0ERE O SHMEE#E / Fulfillment of Course Goals (JABEE BS&RI B &)
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B | EANEEN+HEBERINTEY, IollANABEICHLTE S,
TEMBOEBECHER, BB EECERPLVEEOREMNEREIN, HKEMECESKSEMEOBEEE IOV THERDY
FENEBINTWS,
TEMBOBECHER, BB BEOERBLUSBOMEEICOVTIHERL TWDA, SKEMECIERSBMROHBESEIC
DWTHEBRTERL,
TEMBOBECER Bk REOBRELIVOEEMEEMICOVWTERTER L,

& | Have acquired all fundamental knowledge, and further have obtained the capability for application.

Have acquired the fundamental knowledge, and also have understood various properties of steel and non-ferrous metals.
Have acquired the fundamental knowledge, but have not understood various properties of steel and non-ferrous metals.
Have not understood the following fundamental knowledge: the structure and microstructure of engineering materials, the
relationship between microstructure and strength, the phase change of metals.

ZEEHEEE Course Plan

No. IEH Topics AZ Content
1 H | A#F&£D0EN AEROBN EREAEDOFA, MROEEICEY 2Hm.
Z | Introduction Introduction of this lecture; historical change in engineering materials.
2 H | #&R8E L usamQ) B, RAHE0OERE SEOHESEESE BRBEoXRiE(I7—ER.
% | Crystallographic structure and | Engineering units; kinds of atomic bonding; crystallographic structure of metals;
microstructure 1 description methods of crystallographic structure (Miller index).
3 H | #E&EE & HRERQ2) ERORTEMN, MEER
% | Crystallographic structure and | Imperfection of crystal; microstructure.
microstructure 2
4 H | #REs e EmE) IBAEOTH, - 0T iR, HWIEERE TR, BEERE T - BBAL
% | Relationship between | Stress and strain; stress-strain curve; elastic deformation and elastic constants;
microstructure and strength 1 | plastic deformation, slip and dislocation.
5 H | #REE e BEQ2) SR - SRR, MRS (ERaR(L, HTad(b, MIARb, MBRAE(LIC & 25810,
% | Relationship between | Relationship between microstructure and strength 2
microstructure and strength 2
6 H | €BEMROER() BEZ L ORENH, FEREL BRI LT —, FERER.

% | Fundamentals of metal 1 Structural sensitivity and structural insensitivity; strengthening mechanism; solute
strengthening; precipitation strengthening; work hardening; strengthening by
miniaturization of microstructure.

7 B | €BEMEOERQ2) AR &R, #E - 81 L.
% | Fundamentals of metal 2 Nucleation and crystal growth; solidification and phase change.
8 B | @BMHROER3) TTT RO, B - By, BRE.

% | Fundamentals of metal 3 Time-temperature-transformation diagram; solution treatment and aging; phase
morphology.

9 H | skEEdRNL) SR O FERRER &M, BURMER, [EE & BER.

Z | Iron and steel 1 Equilibrium diagram and phases of carbon steel; microstructure; recovery and
recrystallization.

10 B | #KsEmR2) TNT YA NERE, KBISH, BAN - ERL, SEHRLEE.

Z | Iron and steel 2 Martensite transformation; residual stress; quenching and tempering; other heat
treatment.

11 B | $k8AMRLN(3) SMM R OER (B &AM, #Bik, TEH, X7 L X, WEER.

Z | Iron and steel 3 Kinds of steel; steel for machine structure; cast iron; tool steel; stainless steel; heat-
resistant materials.

12 B| 7LIiz=v L Ty Lo ERIE, DR ARICET 1.
% | Aluminum and its alloys Microstructure; strengthening method; classification and intended uses.
13 H| 74~ F OB EEE, ERNGERE 2EEA&ICEYT 28
% | Titanium and its alloys Microstructure and phases; strengthening method; classification and intended uses.
14 B | XAREE BEERENEEROMS, REAREICLIBEBE - Big@ER L.
Z | Surface modification methods | Introduction of surface modification methods; principles and effect.
15 H| £&® BELSROE LD,
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| E | Summary | Summary of this lecture.

B | EANEHT - YEBFOREBEZETHT L.
Z | The knowledge of basic mathematics and physics is required.

AERICHLTIE, 67.5BHEOFETICHETI2EACEFEFMIVETH S,

The self-study (67.5 hours) is required for the preparation and review.

B | 7Y r&HERAT 5 (http://www.cis.kit.ac.jp/~morita/JP/index.html & Y AF) /EBEE [#EMEE] (AXMEEE)
Z | The original prints are used (they can be obtained from http://www.mech.kit.ac.jp/morita/JP/).

Texbook (supplemental): Mechanical Engineering Materials (edited by Soc. of Materials Sci., Japan).

B | L L TEEMRICET 2ERAROB B2 > CTAKE T 2. BFENICE, EREABRZ2FZHTS LOFHFRIC2EITL (X
£50R), BET6FIULENERICKYARET B, 72721, HBEREHLEREHD 6 TR HEOFEFELAROBERICHD S
FTARAET B,

= | The credit earning is achieved by comprehensively acquiring the fundamental knowledge of metals. For the credit earning,

the sufficient score, not less than 60 points, must be obtained from two examinations (50 points/examination) in the
semester. Note: n

FE - ZBEBFEO BQ)@)ICHGT 2 ERETFEOIRAME CH D, BEOKRDY 10 9RELERHHICH T2,

This lecture is categorized to the learning and education purpose B(3) (a) of the JABEE education system. The final 10 minutes

of classes are used to answer the questions and discuss with students.

w



