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1% /Field /# E T %1 : /Academic Field of | £X/Year /1~2%RK : /1st through 2nd
Engineering Design Year
sBF2% /Program /PR TS HE IR © /Master's Program of | SH3/Semester /% 3 74-% : /Third quarter

Mechanodesign

48/Category /%8RB : /Courses f2 3 #5FR/Day & Period | /& 3/4 3 :/Tue.3/Fri.3

FIB 1B /Course Information

B &S 62312301

/Timetable Number
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ZERBZ Seim MBS : Advanced Engineering Materials
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BEDBR - IE Objectives and Outline of the Course

H | €8 t7Iv7sX RIT—BLPEEMRLEEDRBBIEMEUCOWT, MRS E & HIEES L UBE L & DERIRE
EOBMRICOWTEMICEHAYT 2. SEHOSBERICIE, BENLBBBICOVWTT —RRZT 4 %1TL, 1FHRINELEDCAHOD
BEHRNARSANZED 5.

% | Students learn the basic knowledge of microstructures, mechanical properties and various strengths of engineering
materials. To deeply understand the characteristics of the materials, students take part in case studies and present the
results of their investigation relating to the issues of engineering products.

F2BDEEBRE Learning Objectives

H | EFOUHEELEFHRESSOHEGOBRICEOWVWT, EBBL UL T I v/ AOMENEELERT 5.
P T =B L EAEMROMBHNESE % BRT 5.
EBEELT IV AOEURLZRFRESICEOVCERT 3.
T~ —OEMEOREKFECESMROBEROXREEAFICOVT, EVOMBRIBEICEOSWTERY S,
IGHIEARBRE, KEEEZHECTENRREOBEICHT2EELHR B L VEBOBEEICOWTIEET 2.
€7 Iy ROBEICET HMERAIURAE, R - OBEOREREES IOESMEOBEDOEAMEIC O W TERT
5.

I | Acquiring the microstructure of metals and ceramics, based on atomic properties, electron orbitals and bond types.

Acquiring the microstructure of polymers and composite materials.
Acquiring the elastic moduli of metals and ceramics, based on the basis of atomic bonding.
Acquiring the temperature dependence on the elastic moduli of polymers and the control factors of the elastic moduli of
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composite materials, based on the microstructure of each material.

Acquiring important strength concepts such as the stress intensity factor, the sensitivity on defects, the size dependence

effect and the strengthening mechanism of metals.

Acquiring the statistical estimation method of strength of ceramics, the temperature dependence of strength of polymers

and the anisotropy of strength of composite materials.
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B ZEDERME O EE# / Fulfillment of Course Goals (JABEE B8:&HRIE D )

PBE| IO [ ik

ZEEHEEE Course Plan

No. 15 B Topics AZA Content
1 H | BES L UCBENDER AEEOBPHEICOWVWTHEAT 5.
Z | Introduction Introduction of this lecture.
2 B | IZREBICHRIT—RAKXT | AR=ZATV Y MLFr LUy Py —S0BEERE LY FEHFIOVWT, F—RRXK
4 T4 %&ITD
Z | Case studies for engineering | Case studies about the space shuttle Challenger incident and the Pinto incident.
ethics
3 B | IEMROMKRNES (1) BFOUBEBETFRES L EEOBMEICOVWTHALLE, EEFLPMEF IV IR
DMBEIEE IO WTHET 2.
% | Microstructure of engineering | Electron orbits; a kind of atomic bonds; microstructure of metals and ceramics.
materials 1
4 H | TEMROMIRNES (2) T2 —B L OEEMRIOBIRNES IOV TEHRAY 5.
Z | Microstructure of engineering | Microstructure of polymers and composites.
materials 2
5 B | MR (1) EBEET I VI ROBUREFRFESICEIWTHET 2.
Z | Elastic constants 1 Elastic constants 1
6 B | 7—2x2474 (1) KEEREICET 2T —RARET 4 ZfTo7-1%, BROBEICHRZT—XZX42T 1 DF
BIRRE L UHREROERAEICDOWTHEAY 3.
% | Case study 1 Case study about astronomical telescopes; explanation for the theme of case study
concerning rigidity of products.
7 B | #EER (2) R —ICHB T 2EUEOREKRFECESMEICE T 2 HERDOXERFICOWT,
BEM OWMBERIIREICED VW TEHRAT 3.
% | Elastic constants 2 Dependence of elastic constants on temperature in polymers; controlling factors of
elastic constants in composites.
8 B | 7—2XZ2&274 (2) BRAOAMEICRD T —RRRT 4 %175, EZBENREKLIE, FTHmETH
% | Case study 2 Presentation and discussion concerning rigidity of products.
9 B | 7—22%274 (3) HROMMEICBRDZ T —RREZT 1 %175, BZHENRERLIE, FHwETH.
& | Case study 3 Presentation and discussion concerning rigidity of products.
10 | B | #&8E (1) ISHILARGRE, RIEREZES L OTENRG EDBEICET 2EBELBMRORBE, <
B OB IZ D W TERIET 5.
& | Strength 1 Explanation for the fundamental knowledge of strengths; stress intensity factor;
sensitivity on defects; size effect; mechanisms of strengthening metals.
11 | B | 7—22&F1 (4) BRORMEICRZ T — R 2L T 4 ORBRTS L URKREROERFEIC DL TEHRHA
ER-N
% | Case study 4 Explanation for the theme of case study concerning strength of products.
12 | B | #E (2) 7 Iy ROBEICET AMEMVAEURWAE, KUY —ICE T 2REOREKFE
BLOEEMEHIB T 2REDEAMICOVWTEHRATY 2.
& | Strength 2 Statistical estimation method of strength in ceramics; dependence of strength on
temperature in polymers; anisotropy of strength in composite.
13 | B | 7—2x&x%74 (5) HRADBEILHRDT—RRART 4 %175, EZBEIRKRLIHE, FTHETS.
Z | Case study 5 Presentation and discussion concerning strength of products.
14 H | 7—22%274 (6) BRADBEICRDT—RARRT 4 %175, EZBENRERL I, FTHETS.
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% | Case study 6 Presentation and discussion concerning strength of products.
15 H| £&® BEOERDF EDHEIT.
Z | Summary Summary of this lecture.

>E* ‘

B | AERICHL T, 67.5BHAOFEDS LUOERFROERICETI2ECETHEIDETH S, 2EREICEVNT, TEMKH
FELUMPEEFAZHE L TWAIENEE LY, T—RRXEXT 4T, REINTNDBBEICHT 2ERZERL, X
BLUHmEITD.

= | The self-study (67.5 hours) is required for the preparation and review. The knowledge of Engineering Materials and Fracture

and Strength of Materials is required. In the case studies, students need to make presentation and discussion.

B | 7V r&EAT 3 (http://www.cis.kit.ac.jp/~morita/JP/index.ntml & Y AF) /SEE [MBER] LU MEHEMEE] (B
AMRFER)
Z | 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 Society of
Materials Science, Japan).

B | B, LT a v EBRORRE, RRBLIUVEBRGEOEYE, SMAROENS S ICEOVWTERT 2, Lty
T—>avIiE2EITL, £508, AEF100RET 5.
%= | The credit earning is achieved by comprehensively acquiring the fundamental knowledge of various engineering materials.

For the credit earning, the sufficient score, not less than 60 points, must be obtained from two presentations (50
points/presentation)
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