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% | The objectives of this lecture are: 1. acquiring the fundamental knowledge of engineering materials such as mechanical
properties and strength of metals; 2. understanding the estimation methods of fracture; 3. obtaining the capability for
enabling the rational design of machine products by weight saving and assuring safety.

F2BDEEBRE Learning Objectives

H | hFHEE) & EMEEICRHT 2 ERNEEZERT 5.

B BmaE LT 2 EANAFET BIST 5.
ERALOBERICE Wb igE 4 BT 5.
IGHEFRELE EROBEEES LN FZREIRWVICOWTEBET 5.
EHBE, 7)) —7EIU0REREICREYT 2EANNHEEET 5.
I | Acquiring the fundamental knowledge concerning mechanical behavior and static strength.

Acquiring the fundamental knowledge concerning elastic deformation, plastic deformation and theoretical strength.
Understanding the strengthening mechanism based on the concept of dislocation.

Understanding the estimation methods for stress concentration and cracks.

Acquiring the fundamental knowledge concerning metal fatigue, creep, strength in environment.
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28 BIEDERE OHEEE / Fulfillment of Course Goals (JABEE BEERIB D &)
H

AEANSEA+LDEBRINTHY, SoICANABMEICHNTE S,

BrsaE, ERmE, S EBBORRICOVWTERIN, ISHEPHS LVOZHOBRELHENEIRVE L OEEERE
ICOWTHERNBELBBINTL S,

BRsaE, ERE, SIS ORRICOVTIZERL TWEY, ISHETRE L UVERHOBRELHENER VB LV
RIEBEICOWTERTE AL,

BrsaE, BEWRE, Giul@EEoBRICOVTERTERL,

B

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

Have acquired the fundamental knowledge, and also have understood the estimation methods for stress concentration and
cracks, various strengths

Have acquired the fundamental knowledge, but have not understood the estimation methods for stress concentration and
cracks, various strengths.

Have not understood the following fundamental knowledge: static strength; theoretical strength; the concept of dislocation;
strengthening mechanism.

REETEIER Course Plan

No. 18 H Topics AZA Content
1 H | AEZOBEN AEROBN L FHE DA,

Z | Introduction Introduction and range of this lecture.

2 H | h¥rZg & #EE () ISH - OF HehiR, WIMAOMEE, ML, B REDBR

Z | Mechanical properties and | Stress-strain curve; mechanical properties; work hardening; relationship between

static strength 1 hardness and strength.
3 H | h¥H2e & BHEEQ2) MW, IS -0 HEROEE, 77780774,
% | Mechanical properties and | Ductility and brittleness; difference in stress-strain curves; fractography.
static strength 2
4 H | & EBmiaE(l) SRR, BRFEEANICEDIC 7y 7 OKOFE, EinhiiEaE.
% | Deformation and theoretical | Elastic deformation; derivation of Hooke's law based on atomic bonding; theoretical
strength 1 strength.
B H | Z# L EmiaE(2) BUER, $NVER, 2 Iv OKR, BERTANREDEH,
% | Deformation and theoretical | Deformation and theoretical strength 2
strength 2
6 B | &A1) SO ETER), N TR - FAATI5H, EHuOLHS.
Z | Dislocation 1 Concept of dislocation; Paierls and Nabarro stress; stress field of dislocation.
7 B | &((2) BRI TR ILF —, ERAIDOIEHE, ©—F - 77 -7, BUEFORRIEE.

Z | Dislocation 2 Self -energy of dislocation; multiplication of dislocations; Peatch and Koehler force;
irreversibility of plastic deformation.

8 B | ikt BEHUR - BEHR, |35 o5, REE (ESRmtb, rdgdt, MIfEt, 8
R IC & B381b).

& | Strengthening mechanism Structural sensitivity and structural insensitivity; weakest link theory; strengthening
mechanism; solute strengthening; precipitation strengthening; work hardening;
strengthening by miniaturization of microstructure.

9 B | IGHh&EFEE 2(1) PIRE, ISHERREY, THEDHE, HBEF~DIGH.
% | Stress concentration and | Notch; stress concentration factor; size effect.
crack 1
10 | B | BH&EHRBL EH(2) TR, ISHIEKRE, BIEUCAM, HE~OEA.
@ | Stress concentration and | Crack; stress intensity factor; fracture toughness.
crack 2
11 | B | EF»®EQ) BEFRR, S-Nhig, <A F—8l, WARERK.
% | Fatigue strength 1 Fatigue phenomenon; S-N curve; Miner's law; endurance limit diagram.
12 | B | EHEEQ2) ERERBIR, BV A 7ILRS.
& | Fatigue strength 2 Crack propagation curve; low cycle fatigue.
13 |H|27V—7 U —TiR, e V-7, &I Y-, 7— b UK
Z | Creep Creep curve; diffusion creep; dislocation creep; Weertman diagram.
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14 | B | BE®E BECREOBMR, EATVE, RECBEOBRKR, ISHEREIN.
Z | Strength in environment Relationship between temperature and strength; low temperature brittleness;
relationship between environment and strength; stress corrosion cracking.
15 H| £&d BESROE LD,
= | Summary Summary of this lecture.

TEMBZOEBMABEEL TWEZENEE LW,

The knowledge of Engineering Materials is required.

RERICHL T, 67.5FMOFERICKTHIECHFBERHEILETH D,

B m

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

B | 7V kEEAT S ttp//www.cis.kit.ac.jp/~morita/JP/index.html & ) AF) /SEE [MEEF] L0 e (3
ARIER)
= | The original prints are used (they can be obtained from http://www.mech.kit.ac.jp/morita/JP/).

Texbooks (supplemental): Mechanical Engineering Materials, Fracture and Strength of Materials (edited by Soc. of Materials
Sci., Japan).

B | &L L TEEMNONZNEFES L UOEEREICHET2ERANBOBTRLL > (EK LT 5. BEMNICIE, EEHAREFHF
BLOZERIC 2 [@TV (BEaE 50 &), G5t 6 ZIULDERICK W AEKET S, 7277 L, HERBD2EERROD 6 FIRFED
FEFEDRBROBRICHDOOTRAIE T 5.,

= | 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 - HBEEFEO BQ)@)ICHGT 2ERETFEOIRAME CH D, BEORDY 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.
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