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BEDBR - IE Objectives and Outline of the Course

H | 8EEMNITOMGRZITS. FECREDIEN, MEOZRIRE, MIORSZXEY 2R FREEMMIOERNEFEICOW
THRT 2, BENBROERTRET 27-0IC, EEFEO—EZBUENZICETIEBICK TS, BEMNTEROH L WRE®
MRBEOBNZE LR, MLEDOHEICEIIIFRBOEESICOVWTHEHEICHND.

% | In this class, a variety of metal forming processes are reviewed. Fundamental of metal forming is lectured; i.e. features,
usage, deformation state, controlling factors of success-failure of a forming and so on. In order to promote understanding on
contents of lectures, early parts of the course is assigned to review on theory of plasticity. Furthermore, reffereing some new
forming process, importance of original ideas in development of processes is also mentioned simply.

FEDEEBIZE Learning Objectives

H | 202K YICBI2BEMIOERICOVWTERT 2,
EBEBEMITIRICOWTEY, BRZRDD.
BUHNFOERETAVT, SEEUENITEICETI2MHNOERRES LCZONMIFEEZHATED LS ICHS.
BEBMEMIRICOVWT, =M, MIEW €3, BB ELCoRE=EICET 2EBE 2RO 5.
WRGICHT2BEINMTOERICET 2 FMFCEMNTEORKICBE L 2788 hZ 5T 5.

Z | Students are at first required to understand signification of metal forming in manufacturing products.

Students are required to deepen understanding of a variety of metal forming methods through lectures.

Students are expected to become able to explain material deformations and principles of the forming in a variety of metal
forming methods using fundamentals for theory of plasticity.

Students are required to deepen understanding of matters related to a variety of metal forming methods, like materials,
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forming machines, tools and dies, lubricants, forming failures and so on.
Students are expected to acquire knowledge on actual metal forming in industry and creativity to develop new metal forming
methods.

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

B | BUMIoRRZEBMRL, EROMIRGOBERL SO CEEBENTEACZ OEEREICET 2+ HWMEI H 5. SEBME
MIEICOWT, DEICEBELTEY, fILLWEENTERICEI 2R ENLH 5.
BENMIOBREZERL, SEBEMENIECZORESEICET 2 +oH0M#E1H 5. SEEMNIEICOWT, HFHICER
LTW3,
BUYENTORRIZEREL TCVWEY, —HOBENMTEACZOBEREICET 2HHBL AL, —EOBEMTIRICDOVNTOH,
NEMICEBBRTETWNS,
BENMIOBRERICET 2BBCREBENITECZ OBERIBICET 2B/ TR 2. FLIESEEEMNIEICOVWT, AF
HIRBEATE TV AL,

= | Significance of metal forming is understood, and sufficient knowledge on a variety of metal forming methods and on their

related matters including actual manufacturing processes in industry has been acquired. A variety of metal forming methods
are underst

Signification of metal forming are understood, and sufficient knowledge on a variety of metal forming methods and on their
related matters have been acquired. A variety of metal forming methods are understood in mechanical view.

Significance of metal forming is understood, but knowledge only on limited parts of metal forming methods and on their
related matters has been acquired. Only limited parts of metal forming methods can be understood in mechanical view.
Some lacks are seen in understanding for significance of metal forming and in knowledge on a variety of metal forming
methods and on their related matters. Or a variety of metal forming methods cannot be understood in mechanical view.

REEHEEE Course Plan

No. IEH Topics AZA Content
1 H | #x08=E FUIVTF—YaryE#EBRORBICOVT
Z | Outline of This Course Orientation of this course and explanation about contents in lectures.
2 B | ZMnTERE 1 BUYEMNMTOE#ME L TCOBEHFZOESR
% | Fundamentals for Mechanics | Review on theory of plasticity for understanding metal forming methods.
in Metal Forming 1
3 B | Z2MInTEE 2 BUMIOEREL L TCOBMNFDES
& | Fundamentals for Mechanics | Review on theory of plasticity for understanding metal forming methods.
in Metal Forming 2
4 B | Z2HMIoRE MrloBY, BUEMTIoN4E BENToRS BiE& BENIS X T L.
% | Overview on Metal Forming Plasticity, Category in metal forming. Features on metal forming. Recrystallization.
Metal forming system.
5 H | skiloflisidie M Bk oflE, Bk [ RS,
% | Manufacturing Process for | Manufacturing Process for Steel
Steel
6 B | #fHEL REEE. Ky FA MYy T BIROEE. R Z77y. A—L_y & SEEE R
M- M DOEE.
Z | Hot Rolling Hot rolling. Hot strip. Rolling for thick sheets. Strip crown. Roll bender. Lubrication for
hot rolling. Rolling for wires, shapes and profiles.
7 B | AHEEL AEEE. E6EB 2L P MY v T SHEEEE SEHE.
Z | Cold Rolling Cold rolling. Crystal texture in sheet metal. Cold strip. Cold rolling machines.
Lubrication for cold rolling.
8 B | 81 FFEE, FEMEE. LSRR SHEEERE FIRGEE.
% | Tube Rolling Piercing by rolling. Elongation by rolling. Sizing by rolling. Cold Pilger rolling. Unique
rolling processes.
9 B | #HL WHLULINTI, #HELARM. #ELoAx. MRSELMERN. Ty FXZL, T
RE. 7B, avT7x— Lk
Z | Extrusion Extrusion. Representative materials for extrusion. Extrusion types. Material quality
and flow. Dead metal. Forming temperature. Lubrication with glass material.
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Continuous forming.

10 | B | 5l3k= SIRENMI. BlikzoAA. BMIE 5Hh=2IRR. sk EAEM. MRRhe RE. >
7 AvEn, REERE BB 44 LX5KRE

% | Drawing Drawing. Drawing types. Heat treatments. Drawing process. Drawing machines.
Material flow and quality. Chevron crack. Temperature control. Lubrication for
drawing. Dieless drawing.

11 | B | #fM%E BRE BHEBRE BENOREL Y, s FEARBE 77vraivb,
‘mcwh - RALN, FAESRE. REBREEE. FEHRARE.

% | Hot Forging Hot forging. Free forging. Estimation of forging force. Die forging. Flash land. Flow
relief shaft and flow relief hole. Full enclosed die forging. Lubrication for hot forging.
Unique forging processes.

12 | B | »H#%E - [iskE ARG IR, HBENORESL Y. HHBEHEE EHEBE EERE e
A—LiE saRA-Y>vS Urrsn—-Yrs O0—2)—T—-Yr7. R
g,
% | Cold Forging and Rotary | Cold forging. Forging types. Estimation of forging force. Lubrication for cold forging.
Forging Warm forging. Rotary forging. Tread rolling. Roll forging. Cross rolling. Ring rolling.
Rotary swaging. Rocking die forging.
13 B | AT W DEAR. BAKNBE AT O@E CAKEE CAKMHORBELY., 7
77y REEWIR, BEEAN. BELUEOLTAR.

% | Shearing Sheet shearing. Shearing processes. Cut edge formed by shearing. Shearing
mechanism. Estimation of shearing force. Variation of cut edge with changing
clearance. Precise shearing. Shearing methods for bar and tube.

14 B | #hifnT HIFINI. dIFINTon%E. ROBEEBIS. BHEOTHAORE &Y. B/0hIifE£E.
ZZY TNy o ROO—ILETE. EOT,

% | Bending Bending. Category in bending. Sheet die bending. Stress and strain states. Warp. The
minimum bending radius. Spring-back. Sheet roll forming. Tube bending.

15 | B | RMEE WM OEARER, ERMFEEIGH, FOTH FRYMI. MMIRFE RRKY

b, BRYMNMI. BEERYE RELIMI. CUNOREEHEE, T 7k E L
CENI, AECZVOMNMI, WEELRTLICEZNI. STxLX—FENL

i

Sheet metal forming Fundamental deformation in sheet metal forming. Principal stress and principal strain
in sheet forming. Deep drawing. Forming limit. Limiting drawing ratio. Redrawing.
Unique deep drawing processes. Punch stretching. Necking and fracture. Erichsen
value.

JB1&5<15 Prerequisite(s)

H | CoBEOERAHE LT [BEDNR] MRETHD. £, MEAZ | RUEE], [MEAZIRCER], [TEMEZ] O
MEBERAWDIFA, [UH - FEMIZ), MRRER] E0EBERBZEEL TWAZENZEE LWL,
% | Knowledge on “Engineering Plasticity” is essential to understand contents of this course. And taking lecture of “Mechanics

of Cutting & Grinding”, “Strength of Materials”, “Engineering Materials” and “Fracture and Strength of Materials” are strongly
recommended before this course.

EEBEAZE (T8 - 489

Required study time, Preparation and review

H | #2ABICET2FBZTHIL2BIBITL, ZDENEBLLBCFEFBICKTHRMEAN 675 HEAULLETHS. BEEK
MAFEZRBEICLILR— b&RY. EICSkH, BEhE, £EMER, SEAEOA—D—~0OHBEEI TV HDICBLER
RNETHY, O IY REERIMICHEKRER > TZHEL TRL L,

% | Preparation and review of lectures are strongly recommended, and total personal study time over 67.5 hours except for

lectures are necessary to pass the course. For study outside of class hours, assignments with report submission are required
every classes. The contents dealt with this course are essential for students who hope to work at makers like steel making
industry, automotive industry, production machine maker, electrical machinery etc. in future. And Taking lectures with
sufficient interest are expected.

HRE SEZZE Textbooks/Reference Books |
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H | ZRE [FREMENIF] (KERTHREE, BBE),

Z | Textbook "Shinpen Sosei Kako gaku" (edited by Moriya Oyane, published from Yoken-do)

B | 2HRICEEBUYENTEZE ZORBESEICHT2EREAMOEXRRRET. T0IEh, FEROFE - EFRCBSFEIC
BT 2REE52 5. MEHEIEER 805 L3BE (202) #HEL TITL, 60 AU EEEIKET 5.

% | Aterm-end exam to evaluate understanding of a variety of metal forming processes and their related matters is conducted.
Furthermore, reports done as parts of personal study including preparation and review of lectures are imposed for every
lecture. Pers

B | BERNRZ L VRCERT I1-OICKECEBLAZ LW &,

FE - HBEEEBR@ICHIETIHETHY, ERETFMONRTH 3.
%= | In order to understand contents of lectures well, take care not to be absent or attend late.

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