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7.1 3WILET L
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(b) HSZI (2#29)
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(c) AHNZB (BIE)
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(d) AHSZR (b))
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F7 WRERE T IR, MEEEEL TS SOIEASE T T L Th ) . A—
H—4EFFRLTOD bOITHA LT Th 5.

7.1 &L, BERLG Y R b
e e B | ME. A—h— TiE. mE. Big

11 TR IL— 1 $S400 20H x 100 x 170

12 ERTL—F 1 $S400 20H x 100 x 170

13 TENNVFRILE— 1 $45C 30H x 100 x 130

14 TEYIE—HRILT— 1 S45C 32H % 100 x 130

15 ERSALRILET— 1 S45C 40Hx 100 % 80

16 EREA 54— 1 $S400 47. THx 100 x 130

17 THEZ hy/s—TJOwvsH 2 S45C 13H x 40 x 25

21 R MY wiIAA4 FEY 2 S X3 SGPH10-100

22 SIHBIRVUF(THR) 1 S X3 SJRL25-80-P22. 4-W12. 4-R4. 0

23 SIHBINVF (LR 1 S X3 SJRS25-60-P22. 4-W12. 4-P4. 0
N , — FHDRS38-40. 1-P23. 0-W13. 0-

24 RE 54 (TR 1 S & RA. 3-S15_G27

25 Ra U584 (L) 1 S X3 KDR38-20-P23. 4-W13. 4-R4. 5

26 b S RIVAY; 9IS 4 S X3 MSB13-60

27 aAA4ILRTY VY 4 S X3 SWM30-60

28 AA4ILARTY VY 1 I X3 SWM30-30

29 AhkA—4HIToRIJOvy 2 I X3 SBN25-40. 1-Y

31 FTHRITL—F 1 $S400 20H % 100 x 170

32 ERTL—F 1 $S400 20H x 100 x 170

33 TENFRILE— 1 S45C 30H x 100 x 130

34 TR IA—RILT— 1 $45C 22H % 100 x 130

35 ERSEA R — 1 S45C 35H % 100 x 80

36 ERE A 54— 1 $S400 47. THx 100 x 130

37 THEZ hy/s—TJOvSH 2 S45C 13H x 40 x 25

39 "2 A (TR 1 NS 20H x 42 x 32

a4 R MY wiIAA4 REY 2 S X3 SGPH10-100

42 ST HRINVF (TR 1 IXZ SJRL25-80-P19. 4-W9. 4-R0. 5

43 SIHBRIRVF (LR 1 IR SJRS25-80-P19. 6-W9. 6-PO. 6
N , — - FHDRS38-40. 1-P20. 0-W10. 0-

44 R FA (L) 1 TXRE RO 8-S15-G26. 6

46 A R wiNRIL k 4 I X3 MSB13-60

47 a4 IWRTY Y 4 I X3 SWL30-55

48 J4IILRTY VY 1 IX= SWM30-30

49 AkO—HToRIJOvY 2 = 8 SBN25-50. 3-Y

51 THRIL—F 1 $S400 20H % 100 x 170

52 ERTL— 1 $S400 20H % 100 x 170

53 TENNFRILE— 1 S45C 30H x 100 x 130

54 TEY IR —RILE— 1 S45C 32H % 100 x 130

55 ERSARILE— 1 S45C 35H % 100 x 80

56 EREAL 54— 1 $S400 47. THx 100 x 130

60 21—y yr— 1 SMC FWSK-D32-V25. 5-T22

61 ARYyNRAA4 FEY 2 I X3 SGPH10-100
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62 Sz B3NUTF (TR) 1 X=X SJRL25-80-P19. 4-W9. 4-R0. 5

63 xRN TF(ER) 1 A= SJRS25-60-P19. 6-W9. 6-PO. 6
NN , - = FHDRS38-40. 1-P20. 0-W10. 0-

64 RE 54 (LE) 1 SX3 RO. 8-515-G27

65 RE U84 (TR 1 SXA= KDR38-20-P20. 0-W10. 0-RO. 8

66 WAL 4 SXA= MSB13-60

6/ a4 ILART) Y 4 A= SWL30-55

68 aAANRT) Y 1 SXAX SWM30-30

69 AbkO—=HxToRIJOvY 2 SXAX SBN25-40. 3-Y

(8) Ep&mE (Parts diagram)
ARETMLLEHMO O H 1KY TROEMXZK 8. 112, 240 TROEIMX %X 8.2 12,

TE TAREDOER X %X 8. 3 12,

Ui B TAREDER AL X 2 [X] 8. 4 (2T,

BER AT HRE D FEUENT & 38 L OB D FLVENL B 2 R T 7= DI O R RE NI TV D, 2
0. 77402 LIENC 7T A4 AL TINT 45 & & R EOFEEZRENHEIZ R 5,

4-2bzi-RarE

[CIPEAS Ty Toa bl e~ |
= i B S

L W L]

N9

I-ul[l
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1R8(1/4)
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182 (1/4)

W8 (1/4) 1958 (1/4)
[BET5a 77 h |1 o] SWGIGHE | (nirand BAFTSFT a1 Jim maemaosa | v
= WAY emww ww | ] Y TR emww ey ] )

X 8.1 1Y TREEDERLHIX
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I_ =5 -
L 1.1 2 290, 232
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EIV:Z9-PoNELET,
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@ (REARE)
2R¥(2/4) 2rw (2/4) cRB(2/4)
D894 pl] Jecclaalag = | ATrae) el vn a9t | ] sl ASMERHE  |iracue| [(Ja]89.34 ] (o] msasssa e

(d) EHEHO (e) H#

8.2 2#V LIEOEMX
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B (4/4)

@ L4114 LELLEE P T T Tl —
L L L ——

(c) +

peisy

Bt X @

%

X 8.4 vt TEEOERSALIX

(9) £HDHEE (MRFBICPILL £REFRUVEEOICY/SBOHRRE - EZAH)
(Structure of press dies ( “Less waste” press dies design/ ldea)
9.1 €ROHRFHEE-EZZ2H

A THIVUE, SRIOETIT 4 TR P TWAD DO TIEEM CTEREFT5 2 LRI TH D,
L L., @MLE Th DR 7 BIZITNAE OFRE 21T O Fak- R IR N e o 12 2 &R0,
RIS R T L 2B (10.3 BR) LR >0 T, AENTEERMO SR OFRF 217> 72,
SRR - BUEYOE OFATHEBUI O W TEIR TX 5, AR eE, MO SR 21T
ST, BE T, a /X7 MM H AT Z I E D S, IRADRES LD L DT LT,
9.2 TRIEIZP™ELLY) &BERE

ARLTRE L7 TBREICRI LUV (X QDC [Quick Die Change]l DA TH D, W4T, S5
IR OLFBEER CTH L EWIN TV A TO8RHERT 28 M 20532 & T IREICSCS L
W EBR T EFEOE TS ) CER LAy RERATE S X Ic& 235 Lz,
IO9FTHIET, MHTHIMEZES L, BREICRSI LW IZOoRDBDHEE LT, -, & 1L
TORESPHH LY, BYEI X Z LY LELETHLZO LREREOSM T2 ANRLAHZ L
MTELHDOT, FERMIC TREIZOI L) @MEREHI -T2z D,
9.3 TIIREBIZHOSLLY IBERESEDRE

SEIFTEHREYE L 2RITH T [3E] Tho, AEIO LS 2/ AEEL LD &3
5 EANRIFNEER DGR L 22 53T 72 0T, "BRED BN o7 & 2 A TIAER ORI 2 5%
FrLCHE (X9), TORER, R0V 350mm ML EOER L 72 5T, R0 OERIZRY, ST
TV EGTCORERRFOLIALGBH L 250D T, SFHH LR TEholz B o,

- 114 -



BEBRONILA7IME

S S heaten 'ff?§'ft
;51 e FALEW ﬂ
a1 |

(10) £BKRECBEH DA >+ (Comment on press dies manufacturing)
10.1 = 4k

EEOMTIIARFEDO L DS WYX — (@FF: MONOLAB. €/ 774K) ICREINTWAHY Y
=Tk E NCTTA A (K10.1) ZFIMEH L2, LT 58 M E > THUIIHAZ 714 %
M ENLR— VA LT,

(a) v => 27t % VM5II (OKK )

(b) NC 7 A % VMATI (OKK )

X 10.1 ALY =v 278 % NCT7 T4 A

10.2 #Hsr

AEEWEL7Z8T, BB LT X THEETIT) Z2ENRTED, LoL, &@RIAHAL
THHEMRLHF 2> T\ e o T2l RFEICEGHEMOEED T 2 BMOL, ifE %2521 T
N HAASTIZE Y o 72,
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10.3 Hi¥Eéx

Ao 5 PR ELD 7" L A A CD-100 & BRAPEAESL OIS Y > 4 —D10-300 (¢ 10.2, #*
10.1) ZfEH L=,

FH S A VERL U GRS 208 U7, JIERS R E AW 12 e o 12356 R Tl EIT 5,

#10.1 7 U ABELAR

X MP-15C

meEREN =/Ef8 70 MPa, {K[E{8 6 MPa

ot A {EEM] 20.0/24.0 2 /min (50/60Hz)
=EA 2.5/3.0 2 /min (50/60Hz)
2FHANER,

ET—4 3.7kW, 3 %8, AC200V 50/60Hz
AC220V 60Hz, 4P

HREXLEE EWREE -5~+10%LLA

MR O BE 50 Q

BHiihE 30 ¢

RS ~Ti& & 502 mm X Ba47500 mm X =& 750 mm

BREE 190 kg

X 10.2 FRIEROEE 1

10.4 FEEBITSOTYEELT

I BIE 7 VAR EFWET 200D T T L, Z£0H, &HROM#NREL H Y FHAT
L7z, #2C. Mo ar 7 M2 Trial & error“~%KN 65T S D ~L-EL . FEh
AT, REAB D KL, @O E FIZ TN L8R OREZITVWE Lz, 1ZUoHIE4<
TFINSIRINST2 T VARG Z ERFERAZ B L CESHMD I ENTE, REEERRKRBRTHD &
BunE L7,

2
MTEATHOBRIHEEWZEEE L, b3 VX —0a Mt gL, filiicd.,
HESEAECEALER L B E T, BEORRIC TRITE X £ L7z DIO Eafod Lk, silattr 77
N OIS, IWHEEE, RS HE ARERIRUEFT O EAREE, SR AKEIEF OMALE, %07
AL B — RERSIHE OB, SRS H B AT v 7 OFnREk, HRASHE KKS O/NERk, <~
RSO mEk,  TERHE TSt ERRICHEEZ R LET,

ZTLT, ZOLIREEHEZ TS o —AENEN BARSR TESOERRICHEZE L
7,
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(1) K=4£ Name of University
IRt B R~

Gifu University

(2) IRHEEEFESE Submitted Die
TR TALD & - RS )
Press forming die (Progressive Die), “Square Cup”

(3) H{EIEEIE LR Teaching staff

GO [E ST R RIS B R MU 2 <~ — NSRRI R v 7 — RO RFElEER
TR HugaEEE R <~ — N SAHAN IR IEE o 2 — /R R

EERIETR, WTFEER (Bry—K), dHERERR @t s —RK).
FNEANEZEE (Bl 2 —RK)

Staff members

Guest Assoc. Prof. M. Taniguchi, Prof. Z.G. Wang, Prof. M. Yamashita,

Assoc. Prof. Y. Yoshida, Assoc. Prof. M. Nikawa,

Gifu University Center for Advanced and Smart Die Engineering Technology

(4) ®W{E{E2HFE Students

B T2 (BIFE) 2758 4 AR 2E (RUERF)
BEH  ERE (22 5%) - RALR R (225%) - /NBE HED (235%) - IR SERE (22 7%)
g HER (22 5%) - PME R (235%) - AdBE BT (225%) - BERY KRB (2275%)
W Rk (225%) - %W RE (225%) - TEAK ARE (225%) - 3 @K (23 %)
Zr B WK (225%) - kI KM (225%) - HEL KHL (22 5%)

Student members

N. Isoda, A.Okubo, M, Oguri, K,Kato, M, Kato, A, Kawase, Y.Kito, D.Kumagai, R.Sakai,
D, Shibata, S.Shimizu, K, Jou, S.Tatara, T.Nagai, D.Furusato
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(b) £#EHE Photos of press—forming die

—— - =T -—

—

FAATITIRAE  Die assembly

THY Lower Die

P

R‘(‘)nnn ’
e o o

% Upper Die
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(6) %@ Design of forming die

1ST esST 38T 45T SST 68T 7ST 8ST
BR-N-ULT EEE} 1?3( 8‘??( 35 FAEW N 2359 Fhy b
| | |
7,@- 7,{{«‘- 7,'\‘“ N I 7,’\‘“ -J
= \j | m\' m\.-. | TN i_ N 2ﬁ< 14
¢ P /qx\ = JANY S /+\ ;4,; N S | VNN

. T
| 1—/ I_Jﬁ | |

s |

i
| | & + @ |
____1'_ _____ ' L/Lr a/f ___1,1_L___J:T_—1___ _TrL L;r

TV A7 7 X Design of press forming stages

3D &EFET /L 3D design model
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(7) BEBIZHESLWEER DL YIZHITHE%ETEH Concept of design for low environmental |oad
@ REICRILWVWAERS Y OFHORE
SRIOEGR T Z T OX—T — RTHLIRREIIOCS LWEENRED L 57t D TH S0
B A N—Tigm LTz, TORER, AEEOR LIZX Y AEICHLE R XL —2 5T 2
e, @l a Ry MU CTEMBYWERIZNERMEIE M LEZROL T ZENEETHLED
fEimE oo T,
S O T A A
OIEANEX T HZ E TSP AR ExEs 2 b
@& rE a7 NMIT LD, TREEEZR/NRIZTHZ &
D2RICEDENDZER L, REICOCS LWERBWEDSEB Z#HIET 2 L Lotz

* Design policies of manufacture of press forming parts and die
The members discussed the forming process that achieves the objective. It was
determined that the energy required to produce the products must be reduced, and
the size of the forming die should be compact to reduce the volume of the materials
and the manufacturing time. The members also consider the following points:
(D Higher efficiency in production by adopting the progressive die
@ Less forming stages for compactness the forming die

@ S EHIBIT HEY FHLA
FPHOITRIE LFED TR L £ TROKY E
K% CAE FRHTIC X 0 Bt U7, s IIR 2 5
MBI TRORIETE D20 E2RIEL AR TH D Z
L RO b IR N FTRE 7L ) LRRAR & EME
WERR L, RO TR EMEURE £ 0 Oof/Mb%
Moty F72. 0 EERHOERNT K 5 1E CHT
AL L EBRE R O A i U, CAE fEAT~D 7 4 i
— Ry 7 2479 2 L ORI ROGEEMEZ Ly |—
B, B TR A TE LT, B
R & TRIZBWTIE, AEDE Y HIZ X 58
BHEREE 0 OBELDOBfIEE AT T v T L RAITKD
SREED > T AL BRI, MLEFDH D/ A '
v MREN—=V 7RI, BIEBROEEZRY v
Mo s TRE L, CAE 12 L DZEIIR & AR
Deformed shape and thickness by CAE

* Design process of forming die (progressive die)
The shape and dimensions of the e
intermediate formed parts were investigated —"_,,»ﬁ s \\\\
for each forming stage using finite element —
analysis (CAE). From the viewpoint of less
forming stages and the material, the forming
design was determined. The die for the trial

—

use was also made. The experimental results
were used to improve the calculation accuracy
by comparing their results

The pilot holes of the sheet were made
with burring to stabilize the positioning. The
also works for scrap—less process design.

A ERL

Prototype of square cup product
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@ &G - WIEICR T D TRA
OBy WG D& R
AEBL G OFRE & UCOEEAAIC MU AT A URBAT LA ICEER D O OIXAH L
BARK0.03m (295 &L DOEFRH 77, B HEEEE TE VR LEHWT2 2 &Ik,
TAHLEZ Om & LoD, A RICKVBGBOKICEAET L EEAONLI Ty VEEIT
MR ZGLZ LN TED EMELE,

* Devised structures of forming die
Cutting stage
Due to the limitation in the dimension of protrusion at trimming line (0.03
mm), the vertical wall of the formed square cup with flange was cut. The devised
process design also enables us to get the sharp edge at the opening side of the

[ 1

product.

Moving by driver

Driver

Product

[ 1
Lower
Cutter

TNZRET L7201, BT A —TAREG AN
5 BRI &R RN 2 T TR S T L
RV AW 50 A Ny MEEEER LT,

The driver parts control the motion of the
cutting tools. The upper and lower cutters were
installed in the forming die. The upper cutter
slides in two different horizontal directions to
cut the vertical wall.

BtiLeIpy|
Upper Cutter
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A R S N T o RR D
MH TN L VELS ATREER B B 72 |
ORI I NIy et S A T i E A
L E T ARATY 7 THE ZA
BRI OB 525, S HmT
BE DTS Z B E T D &I LY
ZANA MREL 72> TLE D,
ZHIC X D &R EBE O & fi/)
FRICT D720, MTRIXY 7
[t S TN N 5 % | A N A [
R Lo oA E O EIE & [X]

ST,

The gas springs were used to avoid the inclination of the cutting tools. The
die design was considered to reduce the die height by introducing the structure with
the appropriately allocated ribs other than the cutting stage. The structure realizes
the less material used and higher rigidity of the forming die

QS SN TR EE ) E O EY FHA

[E—HE IS F OIS | Zi 6 DAL ER
JENBEELEEX, b~y = X —EIEH
THZLETEHMINTEEDR E2XY . ETFRED
WD TEE RIBIZHIR CE 72, £7=, BEATL
DS WAL 7 5 o (30K S A PR S 0 B 70 S L S A )~ 7 R
@ﬁ%%t\ﬁﬂnﬁmﬁmtﬁiﬁmi%wﬁz
IR BEEOT AR E IR T A
INRIZE 2 T2

Manufacturing method for accurate parts
The members operated the five axis CNC
milling machining for achieving the higher

accuracy of the important tools. It reduced
the fitting time in assembly of the forming
die. The quenched tools were also milled with
this machine to eliminate the warping by heat-

5 B0 T H NC 57— %

NC data for 5—axis machining

treatment. An example is shown in the right
photograph. The edge of the trimming tool was
fabricated.

BEAIE D F H & BN THBAL

Processing trimline after quenching
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(8) £BEEICEHH» A A > k Comments about fabrication of press—die by students

AEIOSRITWETIL CAE fEMTIZ L 2 TG B L, BHE L7 R 7 ¥ 2 — v EOHIIRN Thx
WfREEIFH Z LN TERNoT-72, CAE fifr & GRUEGEH &[RRI T Tl 5 2 & TIEHIFN
DOEMO5EREHIFLE LTz, £07H, TREFIZ X 5300 TR 72 &MHEES> CAD 07 — X
WiEAERTHZ LT, MRSEIOEREZMKVIADD LHICTRE LE L,

A OUEFE THEERIO K T TRROIR & TREST 7 0 7 BIROEERH D £ Len,
AR EEWANEENTEI LD, TOX D RRETTFEL R T2 o BRI A IS
HTELOTIEIRWMNEER T E LT,

SIREUWECTIXSAE LS AT D 72 07 EORBENEEEA L, JRIKZ A LIRS R, 326
FOREX LWL TN TV Z &0, BEEY BEO I THEMERE DO RH/2 ENb o722 &0
TN EL, ZOLIRZENEIORVWEIICKERE LT, AUAN—[HOEHRAHE L >
MY EATH T &, BREHEYE LN T CHIEE SR A LW K D ICERIGI D) o3
{IpLbHmZFERT 5 Z &, BENEWEGLZEET 52O TEEICHEEL ERZBERY E
EL T ORMERBPMBETHDL I R ENETONE LN, ZbOfRER & KEZ T2 T Tn
B TH05 0] NTEXEHINEIC/RDZENTEDHEOIC, A% ILICHELZEAER
TWLPFHETT,

ARKEEHERMFF R TII P IA BRI L 2T OO CAERE LRI 2 FICID Z LIETE
FHATLEN, &7 77 ) EFTICEMHEOFEEZ LN L, BEORWRGEZES -9
WZHD M AR TN T,

BB ARG TESKRICK L, FAGM T T TV BIMOMEEZTES E L2 SITEGHHR L
EFET,

We studied the forming process using CAE analysis to determine the appropriate
process design. The working time was longer than the expected one. Hence, the design of
the forming die and the analysis were simultaneously performed by which the updated
information from the analysis was introduced in the design. The simultaneous process
worked out. We understand the process, which is often adopted in the actual developing
processes.

We encountered various troubles in manufacturing the forming die. They occurred
especially in the assemble of the parts, for example, because the datum point of
machining was ambiguous. We understand that the communication between members is
important, and the schematic drawings of the parts have to be successfully completed
Through this study activity, we learnt that the carefulness is required for all
developing stages, and checking is very important. With these experiences and reflections
in mind, we continue to study further to become a good performance engineer.

At the time this document was created, the development process is still ongoing.
Modification of the forming dies will be performed to produce good products. We really
appreciate to Japan Die & Mold Industry Association for giving us the chance to
participate the “KANAGATA” grand prix.
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