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BEDBHK - 12 /Objectives and Outline of the Course
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Z | 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.

FEDEEBIE /Learning Objectives

H | EREEsHrEaRcET 2 ERNEEZER 2.

ARAER C SRE DBRICOWTERET B,
EEMBOBZEICET 2EANMBEEET 5.
SREAM KL O BANIBCHEME ICDOWTIRET B,
FHRSEMAE L OREWEICET 2EANMNHEERT 2.
I | 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.

B EEDEREDTEEXE / Fulfillment of Course Goals (JABEE BSEHIH b &)

B | BANEENHERIN TS Y, 3o ICSANEMBEICHRLTE 2,
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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.

REETEIER /Course Plan

No. 15 B Topics AZA Content
1 B | A#EEOBH REROBNEFREAEOGRHA, MROEEICET 21Hm.
% | Introduction Introduction of this lecture; historical change in engineering materials.
2 B | BR85S & sEEm0) B, RFEE0ER SBEOEREE, BEMBE0XRDE(TI7—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 | #&AEE L HEam2) ERORTEM, MEHER.
% | Crystallographic structure and | Imperfection of crystal; microstructure.
microstructure 2
4 H | #SREE e EE0) ISR EVT R, IS5 - 03 HehiR, EHEER EHIETFELR, BUEERETY - &AL
% | Relationship between | Stress and strain; stress-strain curve; elastic deformation and elastic constants;
microstructure and strength 1 | plastic deformation, slip and dislocation.
5 H | #SRER e EEQ2) RESEHUR - ISR, s L (A&, (e, MIfMb, E/HRMLIC & 2581b).
% | Relationship between | Relationship between microstructure and strength 2
microstructure and strength 2
6 B | ®BEMROER) BEZORE N, FEREE BRI A LF—, FERER.

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

7 BH | €BMROERQ2) AR &R, #E - HE1b.
Z | Fundamentals of metal 2 Nucleation and crystal growth; solidification and phase change.
8 H | €BMROER®3) TTT RO, B - Kz, B,

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

9 B | sksidrrpi1) R L O FEMRRER & 48, BURMER, [E1E & B

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

10 | B | sSEMEH2) TIT YA NERE, FRRBIGT, BAN - BRL, SEHLIEE,

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

11 | B | sk EH3) s Rl BRI (EiEAM, 5k, TEH, X7 L X, WM.

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

12 = R gy /N T =y Lo ERIE, 2 ERARICET 1.
Z | Aluminum and its alloys Microstructure; strengthening method; classification and intended uses.
13 | B | ¥4~ F v OB EEE, ERNLRE 28 EBRICET 28,
Z | Titanium and its alloys Microstructure and phases; strengthening method; classification and intended uses.
14 | B | xEXEE BREREREEOMS, REANEICLZ2BEBHE - BiE@ER L,
Z | Surface modification methods | Introduction of surface modification methods; principles and effect.
15 H| £&o BESROF LD,
Z | Summary Summary of this lecture.
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B | EANEHT - YEBFORBEZET LI L.
Z | The knowledge of basic mathematics and physics is required.

AERICHLTIE, 675 BEOFETICHETI2ECFEFMIPIVETHS.

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

B | 7Y r&HEBAT 5 (http://www.cis.kit.ac.jp/~morita/JP/index.html & Y AF) /HBEE [#EMEE] (AXMEEE)
= | 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 2ERAROBE 2L > CAKE T 2. BFENICE, EREABRZ2FZHTES LOFHFRIC2ETL (R
£50 %), BET6FIULENERICKYARET B, 72720, HBERBHLEREHD 6 TR HEOFEFELAROBERICHAD S
TR ET 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: no credit is earned if attendance percentages are less than 60 % of all classes.

FE - ZBEEFEO BQ)@)ICHET 2ERETFEOIRAME CH D, BEOKRDY 10 5RELZEMHHICH 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.
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