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In this course, fundamentals, way of thinking and domestic and international researches proceeding just now are explained
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
survey, but thinking yourselves is required.
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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.
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B2DERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

REEHEIEE Course Plan

No. IEH Topics AZ Content
1 B | BRERREERET OE BEOARELEDH, REERRZTICEHIZ2EAEE HXICEHET 28E 1 07K
Z | Outline 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 oREE R TBOI DRI & BRI D W CEAT 5.
F—7— N RN, EEAY T IATURT YV, BEAY T 54T (T,
FERRZRIE, RS DI FNIE
Z | 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 H | B&1 0% HELOBRBLUREE2 ORRET 5.
Z | Interpretation on the 1stissue | The 1stissue is interpreted and the 2nd issue is presented.
4 H | RFRoMEhE NFENFOEZFICEILRFROMBAFLICOWTEHRBAT 3.
F—T—FIRFEART v, ISAT VN, OFHT YN, BEERT VL,
TEHEM
Z | 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 | B&2 0 BE2OBHBLUBREIDIRTET 5.
& | Interpretation on the 2nd | Interpretation on the 2nd subject
subject
6 B | SAMHEEMER EHMEMEHIBI Y 2 HBMRRIC D W CEAT 5.
F—7—F:7voDEE, Mises DREREH, Levy-Mises (Prandtl-Reuss) dF&,
Swift Dk
% | 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 H | BE3 0@t RE3IDOMRRBLIOREL DRTET 5.
& | Interpretation on the 3rd | The 3rd issue is interpreted and the 4th issue is presented.
subject
8 H | BAMIKTEE S EAERRE | FAUMROBRRICE T 2RNMERENE & EAMEBRRERICOWTERET 5.
b2 F—7— P RRREE, SOKENE, BEAMRMKRER, Hills'd8, Hosford D=, Barlat's
yld2000-2d
= | 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 | B& 4 0 RELORHRBLIORES ORTET 5.
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= | Interpretation on the 4th issue | The 4th issue is interpreted and the 5th issue is presented.
10 | B | WM & BRER R MR B & BRI BRSREFAERIC D W CTERER Y 5.
F—7— F AR, BRERFER (FLD), ERRMER (FLC), BHURERE, EH
iz
% | 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 B | #&EbL DR REL ORHBLOREC ORTET S,
Z | Interpretation on the 5thissue | The 5th issue is interpreted and the 6th issue is presented.
12 B | "vvvHmREBRFEL LR, BEBEAELIOCRAELICOVTERRAT .
F—7—F :EH8EL, Swift ®=, Bauschinger #hE, SD (Strength Differential) %h
R, BapEl, EAREIL
% | 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 | A=EBE6 DfFH RE6 ORABLVRET ORTET B,
% | Interpretation on the 6th issue | The 6th issue is interpreted and the 7th issue is presented.
14 | B | 4 /EBOMBER X VEOMBBIER & L THRERBIEICOVWTERBT 3.
¥ — 77— K : Taylor-Bishop-Hill (TBH) ®E€F /L, Self-consistent €75 /L, Asaro OfE
mR B 1A,
% | 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 | B | RE7 OfFHR RET DORRES S,
Z | Interpretation on the 7thissue | The 7th issue is interpreted.

FE1EZ14+ Prerequisite(s)

5|

i

ES

REREAFE (FE - BESH)

Required study time, Preparation and review

H | 8RB MBEAZ], TBENIZ] O0BEHIEE LV, BROANBTOERICBH I L LI, BEREF > TZET LI ENE
EThD. F, BEATEELR— FOIRRET 2D, ERANICEZEOBWVLOPHRBZFICH > TLWAVEDARRET D
T, EZEZRHDDTIEHL, BATERDIENEETH D, HEOERE L F— F~OIRVBEADHICHESFE DK
67.5 BRI L ETH B,

b

“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.
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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.),
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B | #ER20ZeoLAR—F GH7ED) T 2EYBAMRRICE > TRIBZHET 5. AL T0 BUEEARET .

ZE | 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 | #RIERE L TdmEmERTITS.
S:R:l=6:2:2

Z | This course is ordinary opened in lecture room only.
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