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BEDBR - IE Objectives and Outline of the Course

H | BEMIE FICEREFICE T 2REERRICET2ERNBEEER A, BLU0Z0REETEOEANAOHESMICEET 2
HBICL > TRIRITON TV B RFERREZHCOVWTERLTHL ) L AENET S, 72, TOREFRELT, EFUME
DRRFERADEZAICOVWTEEREZBLTC—HICER, BHHY ORFRRZHEBEL LS L2 BIET.
BIZEAMNICER L BEET 2BBEOMRROBATICL > THRENS,
T, BICARLZDOTIEACBATERDLILERD B,

MEE LT, EANIC [EE] oRVEEZS52%D

ZoR

Z | In this course, fundamentals, way of thinking and domestic and international researches proceeding just now are explained

survey, but thinking yourselves is required.

on “forming limit” in the field of metal forming, especially in sheet metal forming. And through such explanations,
understanding on the modern forming limit design is expected for students. In addition, through home works and discussions,
how to treat forming limit of anisotropic materials is thought together, and finally it is aimed that respective understanding
on forming limit design will be construct by students themselves. This course consists of combinations of lecture and
interpretation for related issues. As related issues, problems without correct answers will be presented. And so, not a mere

v

FEDEEBIZE Learning Objectives

H | Z2EHZ0EREREERT S,

BUENFICEET 3 BRI OVWTEZREL 0FET 5.
FRIZBRRDZE Z R HiEIC D W TR T S,
RIBPROBBICH L TRBRAOHE, TATTORE, ERMLEETOTALRZ2RET 2 NE25IT1T 5.
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FRIZBRRICEEE S 2 REBRDBFBICOVWTHENICERTE 3.

Understanding the fundamental theory of plasticity.

Learning the advanced theories related to metallic plasticity from some multiscale views.

To understand the way of thinking and evaluation methods on the forming limit.

Getting the abilities to derive the intrinsic problems, to propose ideas solving them and to realize them by embodying the

ideas on unsolved engineering issues.

Being able to consider unsolved issues related to the forming limit of sheet metals by yourselves.

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIE D )

JBE| IO [ ik

REEHEIER Course Plan

No. 15 B Topics AZA Content
1 B | BRERRERET OHE HEOABLED S, KRERFZENCET 2EAEE #HERICEES 2HRE 1 0K
% | Qutline on the lecture of | Outline, aim and related phenomena of this course is explained. The first issue is
"forming limit design" presented.
2 B | B oS BYIOIRR R & BRSO W TERRY 5.
F—7— N UREEER, BV T IATURT VN, BV TS AT 2 2175,
FERRZE s, & DIRE
% | Conventional theory of linear | Conventional theory of linear elasticity is explained.
elasticity Key words: Theory of linear elasticity, Elastic compliance tensor, Elastic compliance
matrix, Transformation of coordinate, Structural symmetry.
3 B | #&1 0% FRELOBHFBLIORE2 ORTET 5.
% | Interpretation on the 1stissue | The 1stissue is interpreted and the 2nd issue is presented.
4 B | BFROMRANZE NFENFOEXFICEIRFROMBAZICOWTEHRET 3.
F—T—FIBFEART VYN, IBAT VL, OFTHT VL, BEERT VL,
EHEHE
% | Mechanics in atomic system Mechanics in atomic system is explained on the basis of the molecular dynamics
method.
Key word: Interatomic potential, Stress tensor, Strain tensor, Elastic modulus tensor,
Work conjugate.
5 B | £&2 0 FE2OBRGELUVREIDRTET B,
% | Interpretation on the 2nd | Interpretation on the 2nd subject
subject
6 B | EHHB R EHMMEHIEET 2 HEMRICDOVWTERAT 5.
F—7—F: 7 v DKR], Mises DRERZEM, Levy-Mises (Prandtl-Reuss) DB,
Swift d=
& | Isotropic elastic and plastic | Theory of elasticity and plasticity for isotropic materials is explained.
theory Key words: Hooke's law, Mises' yield criterion, Relationship by Levy-Mises (Prandtl-
Reuss), Flow rule, Swift's equation.
7 B | B&3 0 BEIOERBLUBREL DIRTRET 5.
% | Interpretation on the 3rd | The 3rd issue is interpreted and the 4th issue is presented.
subject
8 B | SOt EE & EAMRRE | EHUEMROBRRICE T 20 RENE & A MERARBEERICOWTEHRRET 5.
# F— 17— N RBREIER, ISk EM, RAMRARBIL, Hills'd8, Hosford D=, Barlat's
yld2000-2d
Z | Yield criteria with dependence | Dependence of isotropic yield criteria on stress ratio, and anisotropic yield criteria is
on stress ratio and anisotropic | explained.
yield criteria Key words: Yield criterion, Dependence on stress ratio, Anisotropic yield criterion,
Hills'48, Hosford's yield criterion, Barlat's yld2000-2d.
9 B | £& 4 0 FEAIORGBLUREDS DIRTET 5.
% | Interpretation on the 4th issue | The 4th issue is interpreted and the 5th issue is presented.
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10 B | WM & BRFEBR SR WA R & BT BRFREFAE IC D W CERER 5.
F—7—F IRMARE, RERFER (FLD), FERMER (FLC), BUARRE, EH
HEiE
Z | Sheet metal forming and | Sheet metal forming and evaluation method on forming limit is explained.,
forming limit diagram Key words: Sheet metal forming, Forming limit diagram(FLD), Forming limit
curve(FLC), Plastic instability, Ductile fracture.
11 H | B&5 0 FREL 0BG BLUREGC DIRTET B,
= | Interpretation on the 5thissue | The 5th issue is interpreted and the 6th issue is presented.
12 | B | "U U HHREEAEL EHEL, BERECEIORFEMICOVWTERRAT .
*—7— K ZEHEL, Swift ®, Bauschinger £h&E, SD (Strength Differential) %8
R, BoEL, EAREL
= | The Bauschinger effect and | Isotropic hardening, kinematic hardening and anisotropic hardening are explained.
anisotropic hardening Key words: Isotropic hardening, Swift's equation, Bauschinger effect, SD (Strength
Differential) effect, Kinematic hardening, Anisotropic hardening.
13 | B | FR=EBE6 DfFH RE6 ORABLVRET ORTET B,
Z | Interpretation on the 6th issue | The 6th issue is interpreted and the 7th issue is presented.
14 | B | A VEBOMEBMER A EROBEERE L CEEREMEICOVWTEBT 5.
¥ — 77— K : Taylor-Bishop-Hill (TBH) ®EF /L, Self-consistent €5 /L, Asaro D&
em 2B 1 5.
Z | Theory of elasticity and | Theory of elasticity and plasticity in mesoscopic scale is explained.
plasticity in mesoscopic scale | Key words: Taylor-Bishop-Hill (TBH) model, Self-consistent model, Crystal plastic
analysis method by Asaro.
15 H | B&7 0EH HET OB ET 5.
Z | Interpretation on the 7thissue | The 7th issue is interpreted.

JB1E515 Prerequisite(s)

H

e

ZE

BEBEAFE (78 -

Required study time, Preparation and review

BE%)

S|

FEEIE [BENF], [BHENIF] 0BBHILELL. BRONBOBRICESHZ LI, BREF > TRHET LI EHLE
ETHD. £z, BETHRELR—FORTRZET DD, EANICEZDLZLEOPHBBEZFICH > TLWAEVLDERRETED
T, EZEZRDZDOTIEAL, BHTEADIEHNEETHS. BEROEME L K- b~ORYEAD-DICECSEEOKHD
67.5 KA L ETH .

i

“Engineering Plasticity” and “Metal Forming Processes” in Undergraduate Program are expected to have mastered. In order
to understand the contents presented in this course, taking the lecture with interests is important. Reports on a subject are
imposed every two times of lecture, and they include some subjects without specific answers and any references. Therefore,
instead of seeking a specific answer, thinking by yourself in your own way is important. Total personal study time over 67.5
hours except for lectures is necessary to understand the contents of the course and to work on reports for subjects.

HR}E SEZE Textbooks/Reference Books

B | #REERW,
£EE [br VTV ILNT] (AREENIZS R BFITENED), [BEER] BEZ, oord) |, [7L X5k
RS> F7 v o %33R CERRAEEMARS R BRIENEL) AL

% | Any particular textbooks are not used.

Reference books:

“Sheet metal forming”(Japan Soc. for Technology of Plasticity, Nikkan Kogyo Shimbun, Ltd.), “Theory of plasticity or
mechanics of plastic materials” (Manabu Goto, Corona Publishing Co.,Ltd.), “Puresu seikei nan-i handobukku” (Usukouhan
seikei gijutu bunkakai, Nikkan Kogyo Shimbun, Ltd.) etc.
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EE2BZEDLAR—F GH7ED ICHTIRYBEARRICE > THREZHITET S, BELT0 alUlEE2E18ET 5,
Grade is evaluated considering approaches and attitude to reports for subjects (total seven times) imposed every two times
of lectures. Students who can get grade over 60% as total will be able to pass this course.

B | #XRIIRE LTHEEATITS.
S:!R:I=6:2:2

Z | This course is ordinary opened in lecture room only.
S:R:l=6:2:2
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