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BEDBHK - 12 /Objectives and Outline of the Course

H | BHZERICB T2 NWFNEBEXET 260, 0T 4, ZBLRE, REEE, ABE—TFH, BREGS RN ZEES
EEHIC, WE-EMOBR, YALF7OLIOETICES 0T & - BARES L UCBHEATEELR SO TFNRBEEHOE 2
FHEBEBTEDLIICT S, INOoOHBIEEEME, BLUEERNE LTL<BLWOLNTWLWIEENTICEYT 2BED/:-
ICEETHD, RiFFEFRITHLHBAA, BFICEEBMNONBICEWTHRERMNFTH S,

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

i

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.

i

FEDEEBIE /Learning Objectives

H | 57, 0F& OFHED, KE, FEOTH FREOTHED, RBELA, BEOTH, BEOTHAENREBENRICSE
132150, OFTHOEZABLUROFZERET 5.

AE—FER, MNIREM, RENERER, PEREMH, RNEAEBUENFICH T 2MREES L OHENBRAICOVWTIEET 5,
ZEUCIRRE, B LR, WOIEH, ARG EBUERESHCEENTI 70t X0RBFRICOVWTERT S,
B/t (WHER) ICE I 2HE-ZUORKR, BATE, HYV0ITAEFLVCBEHESZELL28HL, E—70€X
DFEATE S,

RAFTOERIIHEFEOT A - ISR, REN, LERE, BEAEELEEEHL, YALF 7O ROFENTE S,
% | To understand the way of thinking and acquiring for stress and strain parameters like stress, strain, strain increment, volume

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

3 BAZDERE O S / Fulfillment of Course Goals (JABEE BS:&ERIB D &)

H | BEARICH T 2EBNEES L OCBEEEEHCEMMT 7Ot RORBFRICOVTHLICERL, —ITRELUVSTRD
BT 7ot X5 +HICFHETE S,
BUYNZICE T 2ERNEES SOCBMERZSHCBEENTI 7Rt RORBFERICOVWTERL, —TRBLUVEZITROBMENM
I7ACRXOFMO—EMNTE .
BUNFICH T IEBNEES L CERZREEHCEMN T 70t XORBFEICOVWT—RPEER TETLDEH, 7AERD
FHEASTE AL,
BHENRICE T 2ERNEES LOBHEERESHCEUNI At XORBEFEICOVTEBETE LA,

= | 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.

RETEIBEE /Course Plan

No. IEH Topics AZA Content
1 B | 24 HFOBE BEOAVIVT—2a v EBUNFOERERORRICET 2O EITS.
% | Review on fundamental theory | Orientation about this lecture and review on fundamental theory of plasticity will be
of plasticity conducted.
2 H | @BMROER, ke Bk EBMAO—EERY ICHE TR NEVTAOBROMREAL DO TRFLNILOFE
BoBELH#UEEZRE L OCBUERORBREICOWTRET 5.
% | 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 | SA-0FTHBREEBE—TED | FBMEO—#55REARICOVWTIEHN L VT HABRRIOKRD A H L UEREE) & D%
BfR ICDWTCERAT 2. 7z, MEOTHOEBICOLWTE LD, FE—EDBEKICOWNT
B ERN
% | 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 & BETRRE MNBRIRICOWTCERAL, FE - AUOBREBERAREREEHET 5. IhETICHE
BLI-ARICETZ2HREL 2R T~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| z&eol INFTICFELI-ARICBAL CHEINZRBLICOWT, EXHZRRT 5.
Z | Summary 1 Summary 1
6 B | E—L0icHMAEERD ZRTH LG FEISHANDOAMIC L BISHEDDEICOVWT, E—ILDHIM%EHA
WCHHZERT 2. 72, ARRKEITIIREZAVD 2 & TERX A Z ZRITICHLER
T2, FibH, FEAKGH, BROREER EBUNFOERICHRZEIEICD VTR
9 5.
& | Mohr's stress circle and | Understanding for features and variation depending on direction in 2D stresses or in
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principal stresses, principal

shear stresses

stress components on the principal plane will be promoted using the Mohr's stress
circle.

7 B | #h0dh e 0T gD | BENDFORRBELRZTENMNOTHEOTHT VI, OFTHEST >V LIZOWN
TEEAT 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 | TZWMNOTHE E—L0 | TN THOERERISE—ILDOOTHAEZEET 2. £z, BHEVTHD
X R (7 v 7 OFERD) hoIsh E BV T HORMIES L CHIEEHRMOREGREHRET 5.
% | 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 | 0OFAED L EEEHE, HR | OFTAELST Y YLOWEEHREL, TOEEERICOVWTHEBT S, £/, BREOT
09 & (0T H) HEBAL, REBDO7 v OKNEEL, FRNDEBICH T DRELIDOERKRICD
WTEZR .

% | 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 | BREEE YIS0 - BE0 | BREGS LICHEZIGH, BT HICOVTERBT 2. RBBBOBKRICOVTER
ER %.
% | 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 | "hBlEBHEAEE REFBOERPOL—E— - I—CEXOBERZEE, TOMHEICOWTERS. RBH
REBUAFEEOBEMRICOVWTEHET 2. RBEHROFTOMEICOLWTELEERS. h
EFTICFELABRICET 2882 2187 5.

% | 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 | 2&£02 INETICFBLARRICEL THEINZRBE2 ITOWT, EXHERGNT .

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

13 | B | BE&ERnA & E{Lhl L—tE— - I-—FXOBEMRKIE, BRREMZTAVEERNIIIC—MIND. EFAFH
BEDOLDOERNS, REBRRCHRRZEOREOUEICOWTER . HERRERD
HKRERELT, NV UHAMREBEEICOWTHRERT 2.
% | 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 | B | BHORKE 0T AR IGHRBEE VT AREGICOWT, SFRYMIAFICERBET 5. B E 0T AR
BICOWTERBAL, RERFRDOEZFICOWTHEND, /i, ZILFMI7S ORI
BUZRABLCOTARBOEHICOWTEZ D, INETICHEELAZARICETS
Rl 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| £&5H3 INEFTICEFBL-ARICBEL CTHEINFEEIICOWT, EXHEZMEHRT 5.
Z | Summary 3 Points to solve the last report, which is related to contents learned in the whole

lectures, will be outlined.

BiE5t /Prerequisite(s)

B [MRIAZ | REE ], [MRAZE N ROEE], TTEMEE], MRBEY] L0 EHEERTY) 2BBLTWdZL
MNEFE LW,
= | You are required to have knowledge on mechanics of materials. So, it's desirable that you have already taken the course of
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"Strength of Materials", "Engineering Materials", "Fracture and Strength of Materials" and "Theory of Structural Analysis of
Machine".

BRERBBNAFE (FF - 1EFS%) /Required study time, Preparation and review

B | #%I1E, ERIOIEANCERTIABTEL > TWE7cd, MEHNAHEROBHEIERETH S, FBHRICTLTE, 2adEd
675 D FEBICKCH2ECEBEREILETH D, LA >T, FEBLOEBZBRIMITL, Z000RMEERELT
HEREZHET 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.

#HRE S#E2F /Textbooks/Reference Books

B | BEOHRIZRFEALAZL, ZoRbYIZ, BRERNEZOHEBRLBLUBREEAAZT 20T, FEALTARLL.
SEE [SETIEBHNF| GEHFE ZHDHERE, B88E).

& | 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 from Yoken-do, is recommended as
a study - aid book.

FGEETE D 575K O EZ /Grading Policy

B | #2ANARIC0BRORBREZERT 270, BEE BE30) OLR—-baRT. £/, RRNGEREZHERT 57200
FHRICETARETD. EREEEFLFR—F (30%), EFLHR (70%) TH2. A5 100 R T60 MU LZEKET S, 7-
2L, BRBEEICETZIMYBEAIISCTEREZTEL, BREOSVWFEICIIHRESZ S,

Z | Inorderto 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 total score is 30% for reports and 70% for the term-end exam. Students who can get score more than 60% in total can
pass this course. In addition, "positive attitude" to learn the theory of plasticity is evaluated through submission of reports
for supplemental issues, and some supplemental points is given in proportion to the positiveness.

BEEIEZE /Point to consider

H | BRIEFNE L OHEEATERY 2. EROEHRZFIC Moodle ZF|AT 22 &'H 5.

FE - HBEEFZEBB)Q)ICHET2RETHY, ERETFEONRTH 2,

i

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).




