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RIB 9 %E/Subject Categories

FER%E /Faculty /REBRTERPIAAR (FLRARE) | SEERB/Availability | /5 :/Available

/Graduate  School of Science and
Technology (Doctoral Programs)

1% /Field /% Et I % : /Academic Field of | #EX/Year /1~ 34X : /1st through 3rd
Engineering Design Year
sBF2% /Program /R ET T E X : /Doctoral Program of | SH3/Semester /% 3 74-% : /Third quarter

Engineering Design

4 48/Category /2R : /Courses fZ 0 B5BR/Day & Period | /% : /Intensive

FIB 1B /Course Information

B &S 82112201

/Timetable Number

REES 82160016

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

RERB%Z MMM RIBEE S : Fracture and Strength of Engineering Materials

/Course Title

BLHEZ /B RER/EAK  #05L : MORITA Tatsuro/TAKAKI Tomohiro/

/ Instructor(s)

% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning

O

RHERBRODHDHEIC &
Y=

Practical Teacher

BEF>NY >
/Numbering Code

BEDBR - IE Objectives and Outline of the Course

H | OEHEAICESE, MRABEFOEEHICOVWTCERELRDS. QBEERIEAEETHIF R VICDOVWTCLBEAMFEE
3. QVEHHLOI-OICEEREBRERFICOVCHERAMBEES. OMEREICEELMEHEROBEET T L OBR T RD
%, O)MEHEETRIFETH S phase-field FOEEEBET 3,

% | (1) Major accidents are explained to deeply understand the importance of fracture and strength of materials. (2) Various
properties of titanium, one of the most important engineering metals, are explained to obtain its comprehensive knowledge.
(3) Metal fatigue is explained in detail to obtain sufficient knowledge for the prevention of accidents. (4) Understanding of
numerical models for material microstructure formation. (5) Learning the fundamental of phase-field method which is one
of the most powerful numerical model of material microstructure evaluations.

F2BDEEBRE Learning Objectives

B | EBEATERASETHLAIF R VICOVWTLEAMHEBEES.
EHHLEDT-HICEELEBRESIC OV TEHEMAMBESE 2

% | Acquiring comprehensive knowledge on titanium which is one of important engineering metals.
EHHLEDT-HICEELEBRESICOVWTEHEMAMBESE 2

FBEZOERE D FHEEE / Fulfillment of Course Goals (JABEE BS:&ER B D #)

H

ES
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RETEIER Course Plan

No. 15 B Topics A Content
1 B | HHEFREN EWEVICET 25mEBL T, MRRBEFOBEWICOVWTEREZRD .
Z | Explanation of major | Deeply understanding the importance of fracture and strength of materials through
accidents the discussion concerning major accidents.
2 H| F&roIT206R (1) EEICBIIDFRVEEORRICOVWTERBT 2. £/, FR 0B, MESAS L
UCARICOWTERRAT 3,
Z | Engineering applications of | Explaining the actual situations of recent titanium industries; explaining engineering
titanium 1 advantages, problems and applications of titanium.
3 H | F2roI20I6H (2) FRUEEDIRTEBEREZORE, EMMSLIUCMERICOVWTHEAT 3.
= | Engineering applications of | Explaining the fundamental principle, engineering advantages and problems of
titanium 2 laminate-shaping methods of titanium alloys.
4 B | F2roI®0sA (3) FREEOZEREICKIIIBERMMEES L VEEREREEZOHEICOL
THEBAT 5.
Z | Engineering applications of | Explaining the effect of short time heat treatment and hybrid surface treatment on
titanium 3 various properties of titanium alloy.
5 B | €8E» (1) EBEFIIEHRAD 80%% 55, BHEALDO-HICHELEBES OERWAH
(BEHEHOREBLCER) ICOWTEHEBAT 3.
% | Metal fatigue 1 Metal fatigue 1
6 H | ®BE» (2) RFBES L OEFFROFTMEEICDOVWTEFIRT B,
= | Metal fatigue 2 Explaining the estimation methods of fatigue strength and fatigue life.
7 B | €BE» (3) EHREOFERF EFHMAICOVWTERAT 2. 7z, BEHFREOWEAERICOVTER
BT %,
Z | Metal fatigue 3 Explaining the controlling factors of fatigue strength and their estimation methods;
explaining the methods to improve fatigue strength.
8 H | #RHEEFAREE TV MEHERF RO/ ORBHEET L E2HHT 5.
% | Numerical models for material | Some numerical models to predict material microstructures are introduced.
microstructure prediction
9 H | Phase-field ik EHE Phase-field i EZDEZX H L EARET N EHRAT 3.
% | Fundamentals of phase-field | Fundamental ideas and models of phase-field method are explained.
method
10 B | REEAMH L FER Phase-field E~OFREEAMEDEATEICOWTHAL, BROFER L DLEIZD
Wik d %,
% | Interface  anisotropy and | Introduction method of interface anisotropy to phase-field method is explained.
equilibrium shape
11 | B | %E® phase-field €7 /L B DREICXT T S phase-field EF /L& BAY 5.
% | Phase-field model of | Phase-field model for a pure material solidification is explained.
solidification
12 | A | Multi-phase-field €7/ B O &K% R ICERIFAAE /A multi-phase-field EF L &33BT 5.
& | Multi-phase-field model Multi-phase-field model that can express multiple phases and grains is explained.
13 | B | Multi-phase-field EFJLIZ & | Multi-phase-field ET /LI L 2Hip R & BERESHE 25T 5.
2 hipkf & BERE
% | Grain growth and phase | Grain growth and phase transformation by multi-phase-field model are explained.
transformation by  multi-
phase-field model
14 | B | Phase-field ;&I & 2 EHBH: | Phase-field &% AW HEHER T O EEICOWTHTT 3,
F Rl EE
& | Material microstructure | Some actual material microstructure evaluations using phase-field method are
evaluations by phase-field | introduced.
method
15 | B | £&8 EREOABRICOVWTHRIET .
Z | Review and summary Review and summary.
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AERICHLTIE, 675 BEOFETICHETI2ECFEFMIPIVETHS.

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

B | gl (B #EEZRICTY Y b ERGT .
BE(BAR): 7z2—XT74 = FE -BEYI2L—> a3 ICL3MEHEHBH%E-, 5K A5L - L RE #E, BEBE.
Z | 1-7 weeks: the needed materials are given in each lecture.

BHED LA MEICLYFHMET 2 (£50R). A5 60 Al LzEE T 2.

Each faculty evaluate points (50 points each) by reports, etc. The credit earning is achieved by obtaining 60 points in total.
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