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#1 ALK

. . y ME :

A BB an 4L PR 545 )(_73’]_ SHE, R, Bk
1 TR L — b 1 SS400 20H x 100 x 170
2 FRIZL— K 1 SS400 25H x 100 x 185
3 TRZA T AP — 2 $S400 40H x 14 x 130
4 PR A T A= 1 SS400 20H x 60 x 225
5 THREATAF— 1 $S400 20H x 60 x 225
6 RS F RS — 1 S50C 20H x 60 x 225
7 TR F R E — 1 SS400 20H x 60 x 330
8 ANy KA 1 $S400 20H x 60 x 106
9 ANy ROB 1 $S400 20H x 60 x 101
10 TR Z A 1 HPM 20H x 60 x 225
11 TR AT L— R 1 $S400 20H x 60 x 105

12-15 ARG A~D 1 HPM 43H x 60 x 120
16 AR 2 HPM 19H x 60 x 16
17 YA RF— 2 S50C 12H x 15 x 100
18 v H—HA R 1 S50C 19H x 60 x 14
19 Uo7 H—Tnavy 2 S45C 25H x 80 x 100
25 ARNY T RE 8 NN SGPH8-80
26 RA |y hXUF 33,9 8 I 23 STAS4-42-P3. 9
27 v AT 4.0 2 I3 SPAS6-1.C43-P4. 0
28 v A2 F B1.8 4 I3 SPAS4-1.C43-P1. 8
29 RE A D40 2 I3 MHD8-20-P4. 1-KC
30 RE A D1.8 2 I3 MHD6-20-P1. 9-KC
31 RE A D40 2 I 23 MHD8-16-P4. 1-KC
32 REEA D18 2 I 23 MHD8-16-P1. 9-KC
34 A RY ARV b 6 I 23 MSB 8-10
36 HART ) 8 I 23 GSU50-10-YW
37 aAANATY T 8 I 23 WR10-15
42 NA ARV N ML0 10 £ & 35mm
43 RNATUFARL N M8 50 £ & 20mm
44 RNATAFAR L N N6 10 £ & 10mm
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Press forming die (Progress Die), “Relay(Sheet metal part used in relay)”
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Staff members

Guest Assoc. Prof. M. Taniguchi, Prof. Z.G. Wang, Prof. Y. Yoshida,

Prof. M. Yamashita, Assoc. Prof. M. Nikawa,

Gifu University Center for Advanced and Smart Die Engineering Technology
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Student members

K. Akita, R. Ishie, A. Ozeki, K. Kato, R. Hara, S. Hosoya, K. Masaki, D. Maruyama,
Y. Mizutani
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(5) £8EHE Photos of press-forming die

X1 FFFITIREE Die assembly

X2 T#A! Lower Die
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5 L ATREY )L Progressive forming sample in several operations

(7) £&8XmE Design of forming die

X6 HHAFUTIRHEE Die assembly
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X7 THA! Lower Die

X 8 _EM&! Upper Die
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(8)

(9)

(10)

SRBEIZHITEHT— Theme of press die making
GIFU: Green Inexpensive Forming Unit (BBl & LMKz A K 72llEE4H)

£RMDFZETEIE Die design concept

 TREZIEMME S5 Z & CAENE AR ET 5,

cBROTRLVAT YV M TRL, TRAHR/MET 5 Z & Te&MO/VLAZFBLT 5,
SR FED A TS 2 CRIEAENE HIET D,

o A G NS B Z LTI RLE - ko A NEIET 5,

* Enhancement of productivity by implementing a progressive die process

* Downsizing of the forming die set with minimized number of forming stages
» Reducing material usage by devising an optimized process layout to improve the

yvield rate of the material

* Decreasing the manufacturing and transportation costs by downsizing die

IR HITHEYMAAH Study on designing press forming layout

HIOIZ, ML TR 2RO E ZME Lz, M9 IR 3 /3% — L OEERICHT
HENETNOSEE D FaBH LUkER, (b) ORLED RO AE E U ERE N7, Ll
Z OFLETIIENS TREA LT 2 0ErTiT o) LERH Y . dhiF 3 L O W TR EME L
HZER() DEBLEOAHAEE DR L RERAENLN & ZBHIZ (o) OREZBH LT,

ML TARRITYEY), sk E >R E T >R/ E O 4 TRICSTHRIELZTT 5 @8 4%

FHL7ED, BT 2T TS OB LT X2 EF AR SN, BT O TR
% 2 BRI, 5 TRRICCHIEZ1TH 2 &l L,

To achieve a better yield rate of the material, the layout of the product in
the forming process was first examined. The yield rates for the three layout
proposals are considered as shown in Fig. 9. The layout (b) had the best rate.
However, this layout required bending operations at two positions (upper and
lower), which would complicate the structure of the die in the bending and product
separation processes. Additionally, the vyield rate of layout (c) was not
significantly different from that of (b), therefore the layout (c) was adopted

As a first idea, a four—step forming process was devised, which includes punching
— blanking — bending — product separation. However, stress concentration was
detected in a certain region by the numerical simulation demonstrated below. To
address this issue, the blanking process was divided into two stages, resulting
in a five—step forming process

(a) : '[b_} (c)
HEEUE H53% SEEYE H63% FEEYE H62%

X9 HFOBIEZ Product layout proposals
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(11) TFEERETTHRE LI-RIEA L fZRE Problems encountered in process design and solutions

DITHIRETIEOFMEET Detail of the study of drawing process
VIS CIX, FTHE TREZ | TR TIT- TV, MEMATOREE. BEOEITICS
HBEF L TWD Z eI (10), ZOIHERIT, FTHHREEHO a2 —F =0 EH
ThHoHZENRREBZ HND, —KIT, EAIRITAAZ H O IRIRI RTINS & H
LT W=D Th D,

In the first study, the punching process was conducted in a single step, as shown
in Fig. 10. However, strength analysis revealed that stress was concentrated in
specific regions. This stress concentration was attributed to the sharp right—angle
corners of the punched section. Generally, right—angle shapes are more prone to
stress concentration compared to rounded shapes

10 A LU v/ —OHHIRITI T % 58 fRAT RS R

Strength analysis results for the initial stripper design

ZIT, fIbREBROa—F—ICEABECRNE S, HbikE TRASET L2 L1
L7z. TREBER/INBICINZ A0, 2 TRTOMTIZERE LT, 55EI%OTRIZ OV TR
FNT AT o T/, K11 DX ISR INTND Z ENMERTE 72,

Therefore, the punching processes were separated to eliminate right—angle cut
corners in the punched shape. To minimize the number of processes, the forming
operation was modified to a two—step process. Strength analysis of the revised shape
confirmed that stress distribution was more homogeneous, as shown in Fig. 11.

X 11 BEEHBOA MY v/ R—281T 5 R fifHT s 5

Strength analysis results for the modified stripper
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QT TIEDEEMEET Detail of study of bending process

P TR T E T AR LT Ic X2 M T E2ma L, 7 L ARIEMNT Y 7 b7 = 7 PAM-
STAMPM" Z FANWT Y R 2 b—y g U &1To72 (K 12), ZTORE. M1 EORTY 7Ry s
DHERSINTTD, ATV TNy 7 OB BE L CHlIT AN 90 UL EE 7225 15 7ol
THREARR L, X 1B T HITHEELERA Lz, XU TFRY A ORI H#EiT % &
INCFIE T Y T N EHLICHIN I &2 2 A4 OWNRNZHIT D AT K 5 IZEERT 5, AR Cldfk
K L5 ENANZHT VAT Z ENATRETH Y | XA OALIEE LT T 25 Z & Cllil S M4 5 2 55
HILEWTE D,

In the bending process, an initial evaluation was conducted using a conventional
L-bending method, and a numerical simulation was performed using the press forming
software PAM-STAMP™ (Fig. 12). The results showed a springback of approximately 1
degree. To compensate for the springback effect, a bending mechanism that achieves

a bending angle greater than 90 degrees was explored, and the mechanism shown in
Fig. 13 was adopted.

When the punch contacts the inclined surface of the die, it rotates around the
shaft, folding the workpiece inward toward the die. In this die, the material can
be bent up to 1.5 degrees inward, and the bending angle can be adjusted by
changing the position of the die.

12 L hiFofitres /v L-bend analysis model

Al

pr— 885"

’\.
AKFATR \—

X 13 B LU7-dhiF 4% The adopted bending mechanism
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QfIERSD Structure of nested tool for stripping process
MEIOEY FIITA Rk o TRO B L, BV EITA Ry =& M my hEUICK
STHEROHNTND (X 14), —EARNEESE TIL, A 7 v R NG D% S AZBIT
LD ENREN, LonL, AERTIIEUEEmI/NE L, BREFVELEITIHD
WL DX Y S~y F U7 MTERL (K15), Zhb ERADTHik&E R E 1 1y
rRELTHIA L,

The feeding direction of the material is controlled by the guide, and the feed
length is determined by a stopper and pilot pins (Fig. 14). In conventional
progressive die, pilot holes are often punched along the edge of the material strip.
However, in the die developed here, to minimize the strip width and maximize the
yield rate of the material, matching processing was applied to the feed strip between
products (Fig. 15), utilizing these sections and the product’s punched holes as
pilot holes.

Absrsi—

14 A ay MREBLOPA My /3—{7#E Pilot hole and stopper position

15 ~vF UK Matching shape
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(12) £REICEAHD A
%Eﬁij(ﬁL‘i [GIFU: Green Tnexpensive Forming Unit (BREEICOS LUME =D X R 72JIERE
SR | BT —<IET, BREEY on EE SR o/ N E EFH TEXER - BUYEICHY A E

L/f_o

REFOYIMIBMETIE, BEEVREZEL T HTOITHR 2 2R E 2 fRET L E L7225,
B EVENROESRHIEER TITED CHITOMENEMEL, &N RKEELTLE
FIENIEN DD FE L, LL, AU ANN—CERAHZEEY KT CAEERA L7
ERMEEN, MO/ Z B LoD W E Y REMF TN TEE L,

AN TEWO TOBRIBUETH S T2 T2 DB NIARL L H YD £ Len, FeAlices
DIERG TR 2 W T A G ETEICTEEW -7 &, A EREIZER S
HZENTEELE, o, SHIOSMEEIZEE T, S%ITIEE 2 Fak-SoHii 2 & 12
DFHZENRTEELL,

WBIC ARG THESERICK L, AT 7 7V BMOWEZ2THE E Lic Z &Ik
BFHRLEFET,

Gifu University team has pursued the theme of “GIFU: Green Inexpensive Forming
Unit (Environmentally Friendly Low—Cost Progressive Die)”. Th team has also worked
on the design and production with the goals of improving yield rate of the material
and downsizing the press forming die

In the early stages of design, various product layouts were considered to achieve
a higher yield rate of the material. However, in the layout proposal with the
highest yield rate, the die size was large because many parts were required in
the material feed and the bending operation. The structure was also complicated
Through repeated discussions among the student members, an optimized process
layout as devised, which realize not only the compactness of the forming die but
also a high yield rate of the material.

The development of the die set was the first time for the student members, hence
the members felt uneasy. However, thanks to the thorough guidance from the
professors on the basics of dies and machining methods using machine tools, the
development of the forming die was successfully completed. Moreover, beyond this
die manufacturing experience, the student members acquired various theoretical
and practical knowledge and skills in design of the forming die. They can be used
in future work.

Finally, we would like to express our gratitude to the Japan Die & Mold Industry
Association for providing us with the opportunity to participate in the Student
Die & Mold Grand Prix.

_98_






(BEEEWTHRER)

(R 75 7 ) ERHE]
202544/
PREEHEFETT A
—BRALFE N B AR T3S
AT T T T EEREA S
FEATHT
—RALTE N B AR T 364
RS AR 2 TEH3 3% 1 25
AR A AR 6 M (T 113-0034)
TEL :03(5816)5911 %
FAX :03(5816)5913 %




N TooL

[2R 2D 7oL A1t - FEEER &
T140-0014 FFHR/IKAH 1-28-1 i Eﬁ;gii
HBETEH#HAE ERFBEAHIRACL 6F s

www.ns-tool.com TEL.03-3774-2459 FAX.03-3774-2460 EREEXmM

(D B|D#ED 3B

WO DRHRE. FAe5DIREICH S D (3.
TBARDE/ DKW EEZZD) EWUTT,
BENEIY RIIID)—FT 1> ThYINZ—ELT,
BEFRPHED Z—XCIEZZEMMMERRZEHHT &
B 5 AT BIL T Ik #E (TR THE L.
BREENZEHRNZY ) 1—>a>ERELTV Z L,
REMDZDEZIT<HEMERE., Y—ERZE, RKRAL HRA,

b EETER. BRICENZE/ DKWDOBEARESEEYIVIREET,

TEL. 022-341-7028
TEL. 0263-88-2451
TEL.052-414-6110
TEL. 06-6534-4621
TEL. 092-260-8550

FAX.022-341-7038
FAX.0263-88-2452
FAX.052-414-6120
FAX. 06-6534-4530
FAX.092-481-3378




(= =]

www.sodick.co.jp

GHECONDIANR

Y NN AR

Machinihg Centér

ing

ISA %

Ziktd 5=
Total
Solution

Sodick
Manufactur

ANINY-oF

MREE ) T AW i il Bt 5—

T224-8522 HEMEMHKMHEIS 3-12-1 TEL:(045)942-3111 (KfX)




B & T & F o
E B % *t & ®w .
¥ OB & V & &

trly N5 s E bk B
G B e B

P 7 M RN

O./ (: . : ..

S8

[E D %

Bhpe T At X ICHM B L]0 E A

=2EtFI-HER

BTV HEREB.IRREODDCLE | RERBIIN-—TDO—BTY

KRASHELTTI=H==E

T411-0915 54 R ELRERHKETRYI520%# TEL.055-977-2300

FUJI TECHNICA & MIYAZU

www.fuji-miyazu.co.jp




B ZE DU NT D&, AIENIZRND,

MAKINO

Promise of Performance






