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BEDBR - IE Objectives and Outline of the Course

H | BEERICH T2 DFZNEEHEXRT 21600, 034, Z8EORE, REER FE—ER, BREHES JORNAIZERT
BT, ME-BMOBER, YA F7ALIOETICES 0T H - BHBRBE L UCBUHTEEREOIFNRBEEFHOE R
FEBEBTEDLIICT S, INLOHMBITEEME, BLUEERMNE LTLCAVLWOLNTWLWSEEINTICEAYT 2BED/O
ICEEThHD. KAFAREILDAIA, BICEEETOOBICEWTLELRN# THS.

& | Students are requested to understand the basic concepts and equations such as stress, strain, tri-axial stress state, flow

curve, volume constancy, yield criteria and flow rule that are essential in understanding plastic deformation. Furthermore,
students are also expected to understand the methodology for grasping load-stroke relationship, strain- and stress paths in

multi-processes and plastic work.

F2BDEEBRE Learning Objectives

B | IS5, 0FH, OF G, #KE, FEOTH FEOTHED, RELSD, BEOTH, BEVT AEDREBENFICE
21550, VT HADEZAELVROAEERS S,

AE—ER, MIREf, FREHERER, FRREM, TNEA CBUENFICH T 2MREFES L OHFHBERAICOVWTERET 5.
ZHISIREE, B LT, WOIAT, HAIERA CEUARESHCEUMNTI 70t XOREFERICOVWTERET S,
B—o7atx (HER) (B 2HE-ZUOBR RARE, HEVTABESLIVBETESREZEHL, B—70tEX
DA TE 5,

TILFTORRICEITH0T A - ISHRE, FREN, HERSE, BEASEACZEHL, YAFALIX0FENTE S,
To understand the way of thinking and acquiring for stress and strain parameters like stress, strain, strain increment, volume

Bt

strain, volume strain increment, deviatoric stress, deviatoric strain, deviatoric strain increment etc. in fundamentals of plast
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Understanding material properties and mechanical relationships like volume constancy, work hardening, flow curve, yield
criteria, flow rule etc. in fundamentals of plasticity.

Understanding expressions for plastic deformation behaviors and plastic forming processes like tri-axial stress state,
differences between deformation and shape, proportional loading, proportional deformation etc. .

Being able to evaluate an uni-process, in other words proportional deformation, through acquiring load-stroke relationship,
maximum load, equivalent strain, amount of plastic work etc..

Being able to evaluate a multiple-process through acquiring strain- and stress- paths, change of shape, necessary load,

amount of plastic work etc..

B HEDEMEDFHEEXE / Fulfillment of Course Goals (JABEE BEER}H D &)

H | BYEADRICH T 2EBNEBES S OBEZEZHCBEMNT VOt RORBFRICOVTHLICEREL, —ITEBLUVZIRD
BUEMTI YAt 2 &2+HICFHETE 3,
M HRICE T DEBNEES SUBHERESHCBUNTI VAt XORBFEICOVWTERL, —TRESLUZITREOBMEN
IO ZADFHIDO—EHHATE S,
BHARICH T AEBNEES L OCEEEEREFHCEENT A XORBFEICOVWT—REEBEBRTETWVEA, 7AEID
FHEASTE AL,
BUNFICH T2 ERNBES L CEEEREHCEMNT V0t XORBAFRICOVTERTETLAL,

% | Able to comprehend fundamentals of plasticity and expressions for plastic deformation behaviors and for plastic forming

processes enough, and to evaluate plastic forming processes enough.

Comprehending fundamentals of plasticity and expressions for plastic deformation behaviors and for plastic forming

processes, and able to evaluate parts of plastic forming processes.

Comprehending parts of fundamentals of plasticity and expressions for plastic deformation behaviors and for process for

plastic works, but unable to evaluate plastic forming processes enough.

Unable to comprehend fundamentals of plasticity and expressions for plastic deformation behaviors and process for plastic

works.

REHBEIER Course Plan

No. 18 H Topics AA Content
1 B | BEHFOHE BEROFVIVT—2 a3y EBYENFOERBROERICET 2 ORBEITS.
% | Review on fundamental theory | Orientation about this lecture and review on fundamental theory of plasticity will be
of plasticity conducted.
2 B | €BEMHOER, #EeB% EEMBO—85RY ICH TN EVTHOBERDOMRBLSBH TRERFLNLDOE
BoBELBUERRE S L OCBUERORBRRICOWTRGT 5.
Z | Deformation of metals, | At first, stress-strain relationship in uni-axial tension of metals will be reviewed. And
elasticity and plasticity metallic structure in atomic scale, elementary processes to bring about plasticity and
elasticity of metals will be explained.
3 B | SH-0FHMREEAFEE—FD | @BMEO—#5REARICOVTRAE VT HABERORD HH L UERZEE & 0FER
E3[EN ICDOWTEAT 5. 72, NBOTAOFHICOWTE LS, FE—EDRERICOVT
B ERAY
& | Stress-strain  curves and | In relation to uni-axial tensile test of metals, some methods to obtain stress-strain
volume constancy law curves, and variations of deformation behavior in the test will be instructed.
Furthermore, features of the logarithmic strain will be summarized.
4 B | AR e BHERRE MNEHRICDOWTERAL, WE - ZAOBREBETLTEREZEHT S, INEFTICE
BLI-ARICET 2HE L 2R~ T 5.
% | Flow curve and plastic | Meaning of the flow curve will be explained. The point where plastic instability is
instability occurred will be calculated using a stress-strain curve. Finally, the first report will be
imposed in order to deepen comprehension on contents learned through lectures 1
5 H| £&oH1 INEFTICEFBEL-ARICBEL CHBEINZFEELICOWT, EXHEZMHRT 5.
Z | Summary 1 Summary 1
6 B | E—LomhBEEISAN ZRTH LR FISHAANDAMIC KL BISHEDDENICONT, E—ILDIHAZA
WOHHMZEET 2. 72, AARKEITIIRLEEAVD Z & TEX A% ZRITICHLR
T 5. FibH, EEAKLA, ROREEREBENFZOERICAE 2 FIHICO WTHEDR
ER-N
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= | Mohr's stress circle and | Understanding for features and variation depending on direction in 2D stresses or in
principal stresses, principal | stress components on the principal plane will be promoted using the Mohr's stress
shear stresses circle.

7 B | 0T HE BUNOTHIES | BENDFOER L RZ2TFNMNOTHEVDT AT VL, OFTHREHT >/ ILIZD0
TEBAd 5.

%= | Infinitesimal strain and | Fundamental parameters for theory of plasticity like infinitesimal strain, strain tensor
infinitesimal strain increment | and strain increment will be explained.

8 H | IZWMNOTHEE E—Lo | IFRMNOTAOEEERNSE—ILOVTHAEZEHT 2, £z, BHLVOTHD
(R Bk (7 v 7 OEA) H oI EHEEOTADORIGSE L UHEEMEOBERZ RAT 5.
Z | Engineering infinitesimal | Mohr's strain circle is derived from coordinate transformation of engineering
strain and Mohr's strain circle | infinitesimal strain. Hook's law(relationship between stress and strain) and
relationships during elastic moduli are explained.
9 B | OFAED L RIEEHE, FR | 0FTHABELITVLOWEEREL, TOEEERICOVWTHEAT S, -, BREVT
OF & (0T H) HEBAL, BREMDO7 v OKRNEELL, FRNDEBICHITDRELDOEKRICD
WTEZRS.

% | Coordinate transformation of | Feature of strain increment tensor is confirmed, and coordinate transformation of it
strain increment and finite | is discussed. Deviatoric strain is introduced, and Hook's law for deviatoric
strain components and meaning of deviatoric strain in principal stress space are explained.

10 | B | BREGHE EHIGH - HHD | BREGSIUELEN, HHOTHICOWTHEAT S, RBBROBRICOVTER
EX 2.
Z | Yield criteria and equivalent | The yield criterion proposed by Tresca and by Mises will be explained, respectively.
stress, equivalent strain In relation to the Mises’ criterion, the equivalent stress and the equivalent strain will
be calculated and defined.
11 | B | "RhAIE2BHELEEE REWMUVERIPHLL—E— - I—CER0OEFRZEE, ZOMEICOWTER S, REhh
REBUHAFEEOBEMRICOVWTHET 2. RBBHBOFOMEICOVWTEERS. TN
EFTICFBLNBICEYT 2882 21817 5.

Z | Flow rule and plastic work The flow rule proposed by Levy and Mises will be explained, and relationship between
the plastic work and the flow curve is considered. Furthermore, features of the flow
curve is also considered. Finally, the second report will be imposed in order to deep

12 | B | £&02 INETICFBLAARICEAL THEINAZRBE2ITOWT, EXAHZRHT 5.

% | Summary 2 Points to solve the third report, which is related to contents learned in lectures 10 and
11, will be outlined.

13 B | BEEnRnfl & aEhl L—E— - I -t XOBER®KIE, BREHZAVZEERNAIC—MILING, ZAFH
R ODERNS, MEBRGECHRREFOFOUEICOVWTER 5. HiEERER
HKEBELT, NI UHHREBHEICOVWTRERT 5.
& | The Associated flow rule and | The flow rule proposed by Levy and Mises is generalized to the associated flow rule
hardening law described by the yield function. From geometric views, features of flow curves and
the yield surfaces is considered and arranged. In the relation, Bauschinger effect and
t
14 H | BHREE 03 HREE JONRREE & OFT AREGICOWT, B MNITAFICERAT 5. IR & RO AR
BICOWTERBL, REEROZXFICOWTHENG, F/z, YILFMNI ORI
BIAEABLIVCOTAREOEHICOWTER S, INFTICEEL-RNAICETS
BHE 3 %IRRT 5.

% | Strain path and stress path in | The proportional loading paths and the proportional strain paths will be explained

forming process relating to the multiple processes for metal forming. Furthermore, the forming limit
diagram, which is used mainly in the field of sheet metal forming, will be also explain

15 H| £&93 INFTICFELI-ARICEAL CHEINZRBIICOWT, EXHZRRT 5.
% | Summary 3 Points to solve the last report, which is related to contents learned in the whole

lectures, will be outlined.

B1E5 Prerequisite(s)

S|

RID2 I REE],

NEHLL,

TS | ROSEE ], [ TR,

[MEERES | L0 [RBBSHETE] 2EEBLTWS L
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Bt

You are required to have knowledge on mechanics of materials. So, it's desirable that you have already taken the course of
"Strength of Materials", "Engineering Materials", "Fracture and Strength of Materials" and "Theory of Structural Analysis of
Machine".

EEE, EROOICANCERTIABT LA > TLD0, MENGBEZOBBNEETH L. FEEICHL UL, PAED
675 FHOFEBICKTCI2ECEBREIVETHS. Lh T, FELLVEBZEBITL, ZO-HOFHBERB LT
HWEREZHET 5.

b

Because this course goes from fundamentals to applications, it is important for you to attend the class continuously. In
addition, total 67.5 hours of preparation and reviewing time are at least necessary for your comprehending the contents of
this course.

B | BEOHBEIIFEALAL. TOROY I, ERERNEZOMBEN L UVHRBREZHET 20T, FALTARLL.
SE£E [YETIEBUNT] FHEFA EHDMHEE B8BY).
%= | No specific textbooks are used. In stead of that, some materials and supplementary materials, supplementary issues are

prepared and provided through the moodle system.
"Kogyo Sosei Rikigaku", which was written by M. Masuda and T. Murota and published fr

H | #B2RNAT L 0BROREAHERT 272012, #E (BF3E) OLKR—b2RY. 77, RIRNLERELFERT 27201
FHRICEDHAREZITS. MREERELAR—F (30%), £R2H B (70%) TH5. 65100 AP T60 AU LEERET 2. 2
72U, MRREICEIZIMYUMBACILL CREBEZFML, BEEOSVWEEICIIHAEER 5.

= | Inorder to grasp the extent of comprehension for each lecture, multiple reports, which are usually four times, will be imposed.

Furthermore, a term-end exam will be also conducted to evaluate the final understanding on theory of plasticity. Weight in
the

B | #RIEIRNE L TCHEEATERT 5. EROREAZFIC Moodle ZRBT 22 & hH 5.
FE-BEEFEBR)@ICHNIET2HETH Y EREFEOHNRTH 2,
Z= | This course is ordinary opened in lecture room only. Moodle system is often used for distributing materials related to lectures

and so on.
Study and education target B(3)(a).

IS



