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45 7 AN T (95.0) 3 NN SPAL6-60-P5. 0
46 T AR F (9l.2) 6 NN SPAL4-60-P1. 18
47 7 AT (@l 2) 6 NN SPAL4-1C56. 8-P8. 0
48 v7 AT (9l 2) 6 NN SHAS2. 5-1.C39. 4-P1. 2
49 vy AT (4. 0) 1 NN SPAL6-60-P4. 0
50 T AR F (94.0) 1 NN SPAL6-LC37-P4. 0
51 Ay boNUF (94.9) 12 NN STAX6-72-P4. 9
52 Ay hoXUF (4. 9) 4 NN STE5-25-P4. 9
53 J v 7y (l0) 4 NN MST10-40koi
54 A NATY T 2 I A3 SWB18-25

55 AANATY T 1 I A3 SWB30-25

57 T — ) K — 1 SMC CDQ2B32-20DCZ-X3162
60 NA RV R (M10) 4 NI CB10-35

61 ARV (M8) 4 I A CB8-30

62 N ARV (M6) 5 I AR CB6-2065

65 T AR F (928) 1 I A3 SPAL-C32-LC56. 8-P28. 0
66 T ZRF (28) 1 I A3 SPAL-C32-LC59. 0-P28. 0
67 REHA (95.0) 3 I A A-MHD10-25-P5. 1
68 Ry 74 (9l.2) 12 NN A-MHD8-25-P1. 25
69 NXUTHA RTva (@l.2) 12 I A3 LMHG8-25-P1. 25
70 REHA (928) 1 I A MSD38-16-P26. 0
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(8) ¥R (Parts diagram)
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(9) &BIDEE (&ROFRFHER - BxH)
(Structure of press dies (press dies making Idea))

AEIORGHRETH DT —F —a T ORIEIC i&&w1&ﬁfi&@%hﬁ*&ﬁf%ﬁf®i%
Lb\k#ULﬁbtt NEERI DSR2 LT~ B ITETOIARMZ 2 S ORI H5RH H o 7203,
ﬂ@ﬁﬁ%iﬂiéi@%éﬁ?%%t?ét@IO@M ?AT@I&%ikwé Lz Lto

ARIEWEST 2 8RN3R E 5 TR, 74 R 2 T, ﬁvx11@mﬂ81&T%Wéhé
TRETRL LR E MBI R DDA RETe D RO @5 ¥k 3 i, 5 2 TRIIHRE OIS J:
T @12 R4kE 6 ifE L_4%31Ei65£%ﬁ% ,%4I&i®12A6#%%Mﬁh_&%
Fh LRRIET A Rb, 56 TRITHRER LATIHED @28 thx, 7 LREIETA R, 58 LI
ﬁ@%%@@%&%(%ku & E%K”%%8&ﬁyf51@&&ofwa

H6 TRO @8NEREEAKERLAE L, WERKETRICTA FLrsEs & T 23EL,
OB E RS THZ EHHME LT, 74FWI&i%SI& ., @5, @1.2, 6S5EEHKEN
SET LB CERAL TR, EREFEEEANVELZHE LTS,

52 TRED @1. 2 k& 6 DAl iﬂﬂﬁ%ﬁﬁbt3% LD @12 R EEBIELGETE 2 TR

IO T 7y 7 2 ME L VAT LS ETET AT EZEEL, EL/\i»E}Zﬁ/é;hé 7
T ADTD OMIZARITHEIE T D BRI iﬂ%ﬂi7m/7%ﬁwth%f7vx¢é LT T AR
Fix ETICrEIL, BlrUIkIE Sy, BBRNERIE Lo 8ROV TS 4 TRICTE
ﬂ@@Lzme?xﬂy%ﬁQam%mbfmétw\ﬁ%@%fﬂ@%%ﬂﬁ%#é:&ﬁﬂ%ﬁ&
Do

(10) &HBIBYWEIZEEPH D a2 A ¢ (Comment on press dies manufacturing)

10.1 #E

RSO TIIARFEDO DS Vv Z— (GBFF : MONOLAB. £/ I7R) ICERBEIN WS~ =7
tUX UAVREMTHE (K10.1.1) ZFRIEH L, LT ML TXT 74 A, B
R— Ui LT,

ET—F—a7 O/MENEEREELT D 6 A E O FITITEMEE ClitE-EMEDO & %5 SKD11
DOBEE ANFUEH  (HRCH7 FREE) ZERFH L7225,  RO.5 72 EHM 2 ~HERSE 2 9 720 I TIC % K7 R 2
L LT,
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(a) ~v=yr¥F %

77y s Hl
ROBOCUTa0iC
(b) T A YHGEMN TR
X10.1.1 FH LI~ =78, UAYHEN T

10.2 #AST

LEBE L7280 T, BE(L LD T X TREETHANL THENAETH D, LrL, @M AH
NECHEIFRCHF A o TR, KFBICERIEMOMBED T2 BMEORL, i#E 2% T BT
WZHLY o T2,

10.3 RAEix

Ao 5 PSR ILO 7' L 25 CD-100 & BWPEIR OMET Y > 4 —D10-300 (¥ 10.3.1, #*
10.3.1) ZfEH LT,

I A ERC L, FEEZRIE LT, MEMENEFEELEIWN oG E ., N TFilEE1T o,
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#£10.3.1 7L AKgfAE

W MP-15C

e+ 7 EE] 70 MPa,  EEMA] 6 MPa

0 7 TREMT 20.0/24.0 € /min (50/60Hz)
E A 2.5/3.0 £ /min (50/60Hz)
ENE AR A

X 3.7kW, 3FH. AC200V 50/60Hz
AC220V  60Hz, 4P

TR ELEAE) EREE -5~+10%LIA

- 50 ¢

A bl 30 ¢

M <15 M5 502 mm x BLFT 500 mm X 5 = 750 mm

WS 190 kg

.
-~

X 10.3.1 FREfOREL

10.4 AR T 7Y EBELT

TVAGRIZEYEL 2 ERFID T ThoT=7cd, TV ASRICET 255 b — 0 b FESNRET LT,
BUER CTlE. TR OB NG S FIZE T RN S TH 727D L I AR b7 7 L » CTEHEEY (2
HEERVRINB LB E LT,

LML, L AEROEELOIMTSe, &R O, & 24 H L CEERICR Z1ED &TEY D—
HOBRECETEY O L SEFRRTE - LI REEE RO EEVWE LT,

BwOEr
MTAEITFIBETIEW-FEXE L, b0 VX —OE WA, SmAeAE, g, kil
ACHEHLE U BT £, BUEDOBRIC ZHTEE £ L= DIO Hfodilukk, k&t r 7 7 b oAk,
I EER, SRS EARSTIBERT OB AR, SR K BUEFTOMARR, ¥ 7T A5 7 — S
XK, MRS AAT v 7 OFREE, FEFE TS AR, S KKS /e, ~
v AR SR BRICEEE R LE T,

R LZET AR F AT Y 77 FREANE SO —HIE, 12020 4EFE I 2 24 L0530 i)
WLV EE L, RS I A I 0oERICEH - LET,

ZLTC, ZOLHYEEE 52X T EE oA MEAN B RS THESOERICHELZRLE T,
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(1)

(2)

(3)

R4
5z B R 572

Gifu University

’RHSAEE
T LA TE—F—a7 - JAEER)
Press forming die (Progress Die), “Motor Core”

BU{E SR e i
I B RS S 2~ — N T v & — A0 B

S MBS A~ — [T o 5 — /i T
BRI, (1 FHEIR (4 — ) | & WSS Bl > 5 — ) | B 2B ()

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) BEELE

PR TR GRAE) 55 4 4R 2R (BUAERY)

K BEsp (225%) - A48 Zdh 22 - B AR (225%) - ME [HEARE (22 %)
AN B (225%) - TR et (225%) - /L Hhi%k (23%) - 8K B4 (225%)
HAE WA (225%) - KO ZFak Q2m%) -k HL (225%) - £RP ZE 22m)
Student members

K. Aamakusa, A. Imayoshi, K. Iwao, S. Okaniwa, H. Kojima, H. Goto, Y. Koyama,
S. Suzuki, K. Taya, T. Yaguchi, T. Matsunaga, N. Minowa
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(5) &MIBEHE Photos of press—forming die

Die assembly

(6) FHEBM

BT AL Motor Core 1Bl Material : 4 REIEIESMHR SPC270 t = 0. 5mm

5L Product

T LVATFEY 7L Press process sample
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(7) &%IXE Design of forming die
7st Bst S5t 10st

Ist 2st 3st 4{5‘ 4,95t Est
PIERCE IDLE PIERCE IDLE TRIM 10LE TRIM IDLE SEPARATE
PITCH:30 2
y
+ £ 4

*

&!M QE‘E’LT ﬂ}. ,‘" .¢¢ ¢$—a aﬂ}a ﬂo%am e
- - + * * * * + + (j + * rJ +, )r
AR Nl AN VAN A

4 + & & &

WIDTHIZ3D

THEL A7 7 X Design of press forming layout

A =3 bt —
e e RO ey prh
THOT R0 /o D or w0 1 fro DT ETREIE
VR . ‘%
. SR F e
U - | IR (1 R aibts

Ul Wﬁﬂ“ﬂﬂf”%% ol

L5 Examples of design drawing of die parts
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8) &FIDFZFHEA Die design concept
@ [ FRFITBITAEV A Study on designing press forming layout

TREFFHIH - 2R TOITHE DY TE
BENR B LSS D LRGIIC L 5 CTEE ey
ThHEORRERY ENERRE LEET 07 4 0
2 BEIZ o 2y TRIME D TRERRE 21T - 72, . _J““l i

PIMRFIEIEI T Zhae cD F—4 T )
NEE AL B O A REE L 2 S |
72 TRERRGT D 72,

We  firstly discussed the design
considering the efficiency in productivity.

Students were divided into two groups, then
each group completed the design of press
forming layout. Discussion was performed using the white board as shown in the figure.
Many ideas were proposed. Finally, the CAD data was checked in detail to improve the design.

[

SRR BT HAH Y #1A4  Study on designing press—die

SREGHI TR LI &R E 2 LIy

PIVTHER L7z, & TROEFHEZEBTE D
HETE 22 F 1IMGE IS TR L, 3DCAD |2 TREM
Rt DT,

SRIBEIL 2 RONWT I 2BHAT 572
O, YA X N - EENR AR
L, BHLLT L, oeoax hz2850
TERMCLEZAEETEXLIEHNELELTH
L vE R il Lc LT, BET 248 5
HE LTz,

Designing of press die was conducted
separately in each group as stated above.
Structural design considering the roles of
the parts was discussed using the white

board as shown in the figure. Two groups had
a discussion to determine which design was
appropriate for the effectiveness in the
actual production, in which cost, forming or
plastic deformation and productivity, etc.
were focused.

ESZ%EES

Rejected design
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@ &MRSEIZBIT A LA Ingenuity of Die structure
AR SNSRI B W TR LME L 272013, BV ARHONRE X REZR L LRIZTHD
DT OGS BN THEZITOMEDOEBI ThH 720, ENb A2 EBT 570 OMEEZIRD
EoBREL,
The die structure was devised, where the piercing or half piercing was achieved in the
single forming stage. Further, the lamination of the formed sheet was also achieved in
the devised die set as described below.

O Rk FARAHLOIT LS T EDEZLR  Selective process for piercing and half
piercing process

RIRE L XROF[ B3 TIE, N TFDE
HEmS% 8 vay MIO&E 1 [EOAE B
TLHLZETHBkE, TSI TR
FAZBEWVIAERWESIICT HZ &L TEH
T&EHEERT,

One piecing process was performed in
eight shots. Rotary disc is installed in
the stage, in which the thickness of the
disc is not uniform as illustrated in the

FHdL

X=X

figure. In piercing process, the thicker
part of the disc is used as shown in the right figure of the X-X cross—section.

8 3wy NT1[EMAT 2RI 7 2FTOMEMEY 23T, X-X Wil R T KD IERY b 5
DN FOREIZH DGEIEF R, WG EITRT IR E IR OEEEBR LI,

The rest seven shots are half piercing process as shown in the left figure of the X-X
cross—section.

MO EEEEN )X TRUCRBE SN T v 7 X TR VA0 EFEENC LY RO X7 %0
LS5 2 & TRAESE, FTHEICY
VA7 Ty FENETDHI L TR
DHEHA ST 5 Z &R0, [FHERFOALE R D
EEMEIZ X2 TEREPIIE A IR AR — L
TV ERETDHREDTRE L,
WEEFEBL LT,

The disc is driven with a pair of bevel
gears. The liner motion of the upper die
is transformed to the rotation by the rack
and the pinion. The rotation is
controlled in one direction by using a
one-way clutch. The rotating angle is
rocked with a ball plunger.

Rack gear on the lower Die
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@ B ofERE EPEHEEDEZ Structure of lamination and eject of the staked product
R OREE T ok TROBEFTH IR E L RIFRFIZITV, 16 BEEE SRR C R o/ F &
TR OB ZT CRMITENZ0T 52 L TITOME S Lc, JENRDT 6N DRTOEHMILS
A ~DBENOZHPLE RN ZIT O FEICH D AT 72X REFRBPYEHN I/ o7
WRETHERDNEND Z LT, FEOMERELZ T ENAREE o7,

Lamination and blanking are simultaneously processed. Product is ejected with a kicker
pin, after two products are completed, where the sixteen sheets are laminated. The
supporting part is movable and is set at the bottom position when the product is ejected
as illustrated in the figure. The precision of the lamination is achieved by the
appropriate compressive force of the supporting part.

Laminated
products

Receiving
block

i b

T fE Dﬁring lamination ~ fE/E5E T Completion lamination — #5hHEH] -Ej ect of product

FEEZORMPENIX, 8 a vy M1 EIH-BZITEZ T IF5Z & THAITEV OV &4
H3 28 ORICREZED . v I —TCHHT Mg L LT,

The kicker pin for ejection moves every eight shots, when the supporting part moves
and fixed at the bottom position.
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Lz o ETFEENIT T VU X —IZ X VATV, ORI A AR - Rk E RO T E
S FHEE A AR DZSEIZ L D A B =B LT D ON - OFF 28102 5 2 & TEE LT,
The air cylinder is attached to the slid cam, which controls the position of the
supporting part under the product. The air valve was controlled by the rotating disc
as described above.

Protrusion for
pressing the switch

Mechanical valve for air
cylinder control
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(9) @BBEICEHDbSa A

A Bl GTURUE TITRHTRRREHI I &2 AdL, BREHI BB & B THA THW =D BT, H4
DT AT TIETTRARRGZ2FEHRTHZ LA HEE LTI MEAE L, K*ﬁﬂ’]fcﬁmu 1T A U R—2E
DO T DT DR Z D F L7zd, TREERGHCMET L7oHRE 2 EBLT 5 72 12 &R0 B AMEIEICIN D
NTEx 727 AT T H2H LAV, ZNOEMAEDEDL I ETEMRHEZRLET D ENTEE LT,

We studied sheet metal forming processes and the design of press forming tools, thus we obtained
the basic knowledge. We had no experience in fabrication of this kind of forming tool, thus every
step was troublesome. We proposed many ideas in the structural design. By combining the ideas
the design of the press die was completed

SRS & L CORRIIZOW TR SN A kxR 2= T E LR, BaboT A
TTERT Y LI THI LB, WHORIIRFT—2 L LTRICR oo & R, FAETRE
BRVEID LD BEEZER LT Z LISk DR & RIREC, BREHE & L CO—Ha B4 2 &7
TELEWOHBEBRLIZ ENTEE L,

We received many suggestions from teacher, especially in improvement of the productivity. We
challenged in realizing their new ideas, finally they achieved the goal.

BILOFRSIN L TIE, I LRATOFFTHER AN R LCMET2 52 < D I ANFEA L, FhOMED H LW
73?&75)%%&72‘9 VARERECELEDLIZ LIRS TLESTLZ EITRERKEAER LRV E LT, %
REAME & 72 VAR ERRT DRI Z ORBRMNIEENIC 2 520K 5 | HEREELFITLNT L X240
ODEESITTE ZEZMCIELELE,

There were many mistakes in manufacturing the parts. The main cause was the lack of the check
of the design drawing and the setting of the machine tools. Therefore, the progress in
manufacturing the parts was delayed. We would like to be careful in all developing processes.
It must be very important when I work as engineer in the future.

L OAEETITRMPMIITENT-HORGHE VB L, BEEEH TEIRp3IEFIT&E L E L,
HBELEDO R T TAENOELE LR, ZRODFRKIER ESUELZ T HH T, BT LHETHR
FHEDIZZR L2 T30 | OFLIE, A R"—DNEEbE THREELZ RV B 2RIV
FEO LW EFKT L ENTEE L,

RIS ARSI TSR L, FAERM T TV SIMOMEZTHEE L2 LI L BT ET,

The die set worked successfully as designed, then we were very impressed. There were many
troubles in the development process, however, we understood the difficulty in MONOZUKIRI. Finally,
we would like to thank the Japan Die & Mold Industry Association, for giving us the chance to
participate in the Student Mold Grand Prix.
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(1) R¥4
a5 FRF
Iwate University

(2) ‘RHSEIER
7T AT v 7 G A

Injection mold

(3) B EE
AFRY SRR 2 —
FHE#EE HH O —A
Research Center for Die and Mold Technology, Iwate University
Specially Appointed Professor Kazuto Yoshida

AHFERT SRR 2 —

FefE#dZ  kkr i
Research Center for Die and Mold Technology, Iwate University
Specially Appointed Professor Hisanobu Nagamatsu

SR T

Bz vEaR -
Faculty of Science and Engineering, Iwate University
Professor Fumihito Nishimura

A PR T

W EAK KR
Faculty of Science and Engineering, Iwate University
Associate Professor Tomoharu Shimizu

(4) BfEsn
BFRFRERE RAFIETER
HSE A

HUE 2 =1 — X
S - PEET e 7T N B 1R
Die-Mold and Casting Program,
Graduate Course in Regional Industry,
Division of Regional Innovation and Management,
Graduate School of Arts and Science,
Iwate University

NS SERE Minami Odashima (23)
& FEk Shiori Kon(23)

hE b 2 Nao Habagami (23)
HEF &3 Takafumi Hino (23)

_69_



injection molding

(5) &£%IEEH  photo of

| GTEE (b a B A [E )

W i

2 BRBHEEA B (e T A e )
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(6) AL EE  photo of products molded

X4 pIEmEE ()
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