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& F R Iwate University

(2) R ST

7L A4/ Press Die

(3)BUEfeEE
aFRY SREANE e v 2 —
FetE#ox &H —A
Research Center for Die and Mold Technology, Iwate University
Specially Appointed Professor Kazuto Yoshida

aFRY SN v & —

FrtE#a Kty Afh
Research Center for Die and Mold Technology, Iwate University
Specially Appointed Professor Hisanobu Nagamatsu

BFRPH T

iz PERS 3=
Faculty of Science and Engineering, Iwate University
Professor Fumihito Nishimura

BFRAH T

#EBFE WK KA
Faculty of Science and Engineering, Iwate University
Associate professor Tomoharu Shimizu

LY
HEREREBE RORETIR
HURAIAE B

Ml o — <
Sl g Te 7L B 14E
Casting and Molding Program,
Graduate Course in Regional Industry,
Division of Regional Innovation and Management,
Graduate School of Arts and Sciences, Iwate University
- EGET R COTINL
fleRE  IEf Masaki Sato  (23)
HM B  Ken Shirahata (23)
Hi% % AKBH  Kotaro Shirafuji  (23)
Fidf: BfE Yuka Nakai (23)

%5 $hiF Takumi Fujishima (22)
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(9 &R ofE
9.1 7L XFEEDIR

AEFD 7L 2HE L, WE 1.4mm O 2 4 VIEROYIC P 1Imm O EHEINAFE X,
=X 2mm DERDE DOV OE M TH 5, —MRIVICE FIMmITKELEZIT
5729, HESRCl3h AEEICENZIEESR & 21T 7=,

9.2 &RIZFIc BT 2 EALSH

SEXESROBYEZITHIICH =0, [BRECELVWEMEY, 234 F—1 7%
BET 2] LI HHELRBTIHELAVD ) YRSz, ZOHHEEKT S
DI, LFD 32D FEEERL, FITL 72,

TREZEO 3 2 ic Xy, @Ro/NMULZTWEIBICH W 2 R 25§,
IR OMIE, MEZ/NS 222 THREEY ZR LIS, v X%

b9,
Xl lc CAE T #Hwvwa C &, @MEEIcB 2 IREI AV F—Du %
e,

¥ 7z, CAE Rt SR OMEE L, 7 4 7 7 EWMWHGEED 720, #oERHAEE X O, Hl
E Ml T2 729 2T, FNAR KL -&REWEA T, JFEFATE BR o FE %
HD 7,

9.3 THEIEF
S, EB S OEWEICH 2D, MA4ICRTIIBRA NIy TVLAT U P EERL
77e UTOHEICT, HEETRLAESLIREICE T TRAZHPL TV L,

‘++
&+

SRk E TR
s TR
WER Z T2
MR E TR

I SR

B4 ZA+V oy 7L AT7 MK
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9.3.1 Bk TETOIR

NEER CHYET 21CH 72 o C, BEROMBIZEFICL Y vy FOX L 7 LA 7]
ERRET LR EZONS, ZD-080E TREANICEE/ KT 2L, MEE
o3 28 F %210, EdoREIICK LCxHld 2 HIC L7z, & nlo8 R
THRERBIEE L LTS 5 ok Hic 2 TRTEFZIRL TERERE L
bivd, L L, Hffiic BT %K IR T Simufact Forming®1ic X % CAE fi##t % 17
o T2AER, MBIZET O M~DOE R LIidTE 5%, BV HAHOY Yy FDX
LECZERTERWER D072, £ 2Tl HR~DEELR 20 L TFZTT
B EAIC AL e kB T2 R T 5 LI Lz, IHICSEITTREEEY TX 3[R
DO T2 eREETH LD, M6(a)iimt X Hic B FEA~DRITFER%E 1
TERETHIETE 2TBREELL 2, ZoKRICxH L CTiugo CAE T 0% IcElin %
Bixiro i<, ZoMEEs X OMREMHELL 72,

ERrEERITT A Y —Hh vy MICTERBIKZ Z2HE L, 5NV CE TRED
AIEEEREIT o 72, HBROEELH 6(b)TH 5, EEROFER, MNHE D ICBERF DM
BEBICE 2y FOX L R EORBELZRRTE LB TE LR TH 5 2 LK
T 7z, Lo L, Sulic X o T3 2 -SSR L3 T3 2 & v ) #r 7 e i 53
HE LTz 20720, KEBROPLHAZNI S T2HEOMNELZELL, KM MR
LCTWwo iz,

X5 2TRTCOTI v I7ikx

(a) #Bd LAEHT

(b) B Tt

6 HEELZ1ILETORPIKKZ
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9.3.2 HETRTHOIEK
O MEMRE D RRET

Mo X 2O 3720 TE 2RV ECIRE?» L EEDTREZSG 2 FZHIEL 72,
CAE Nt 21T\, TRIROBE 21T 5 72, WfEE D720, REORMEIFL (b X
972 2 RITIGIR CHET 21T o 720 2 OFER, M 7(a) (RE) 1ORT X 5 I FIVED
120 %Z 7L 2L, FLERICAZED 3 2 &1 X Y B E L F CHEE 1.4mm 2
5 2mm DZEREZM L HTHEICKINL -, ZNICX WV IREER KIFICHE L 73 2 22T
%77,

@ HEIkE TR 7= 0k o Tk

Zelal, SEHETH 2IMA T0%LL FoRAWH 2GS0 = — Y 7T %8
L7z, WWERDY = —v v ZinTicid, FREMTZITI &0 HERH 5, Sl
13722 X TREBERS T Lo HEZERKT 2720, MK E TROFTHICHEE E T
Pz s0TiEnd, M7(h) (XRE) IR L5 ICHBELRICE W TORE IR
LEBEDIBIRICEIE T 2 X9 ThkE L7z, 2HICEY, IR ERICY = — v 270
THATES XSl 7,

@ EEA O L TS

5T G A [a O A BUET 21 B 72 > T, BLRIEIRD 2mm DT A £ 4 1o 5k
FoCLEW, V7T v 7B TERLSZ>TCLES EWIHIREREZLNZ, £C
T, K8 (KH) Xricxfofica@Xovr vy A, AbY vy 7L —1 D)
X LHE IS, MRV 77y 7RI XA I v ORI L T 3 3%
E L7z, ZORGEICX Y, BGREREP AR5 2 L aBEx 4 208520
H3Z enfgge 725,
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(a) #Bi& > CAE T (b) &> CAD €51

X 7 SBoEOIR

8 L LI HERE
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9.33 ®1 "EKETRETOITR

Nk & TR, B TR & [Fkkic CAE
fEtTIc X 0 IR oRET 2 1T o 72 M EE %
TE2RYBIFICT 5720, IKE TREE
ALV I7TRED 2 TRTNLEZ{TS Z
Ll L, Tz, SHIINLEZE 1 L)
JEE TVt vy F o b, 8RO 4RI
IV BIRERED XA L~ VT T
v ADHER, MREDBEE L, 2D
W, kD NV FOMEREEEL,
KOIWCRT LI ANV FDONEHE HA
Ko afEdEe Lz, cofdEicky, &8
R TIC g L Ho oY v F Dok, A4
ABDIEREL 72 B

9 ¢1-%vFDHY {1

934 NEHEZ TR THOIR 2wt
Wk % iIcs\wTd, CAE fEHr
RWT, AERERIOE AWH % 70%
Pk, XvET& 2ROV ARLTS
EWIOINNEIKE TRICE TS 2 20
SR IER T 5 720 DIBIR DG &
To72. ZORE, K10 1TRT X9
WA MY v X=X 0 HoicXvF%i
W, vr—v v riMLeFEED N B
2T BT LT, 2 00%H
BIERKTELZLE LT

X 10 APk E TRICBIT 2y 2 — v 7L
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(10)&BBEIcBEIb 32 A v b
Gz, &M 77 v 7 ) 2L, HROBRE AL AEEICEL L TD, D
DK Y Icfb 2 —#Ho TRZRET 2 C Lo, SAEEICE T 2L RE-e, %
DIBOFELEZEZ HGTPMLICOWTERI LB TEF L,

S, Bz b oMEo 7z, BRIEICHE L, TREEZEO T itk 2880
IR SBE TRCRPRIkKE TR TRT 22 Lick 258 VY oR{LE HES
LE L7, %7, @80z, CAE T —fl o RER—HE - FHi— 2 REE 0 F
NECitEd 2 C Lic XY, @RBEICE T 2%KRY o X (BIE, FINT, BT & v
I, R AN F—on ZEKEZ K Y £ L7z, SBEEHOREEA 7072 0 ICHET
I D L7223, A v A —RTERZKHL, Mg B, W0 EBRERGEEE
T2 C, HimeHROMMRICED E L7z,

mIfi vV =V 2R T A XIMIEOME T 2, STIOREE % &0
T 720icid, 12 1 >OMIHES TEOREZIEEL 72 5 2 THITICHLY 2
5T LDk \;c“CJ'D LU E L, VIR OMIT X, ooz
TxIT-o 7720 B COBIEERE% <, Wil E L, ZoRE»o, MLH

DEFFL Z R L 7c L CBGH 2T ) BRI DFERI LA TEL L

SRIOEESR 7T v 7 ) TR L, FEk [0 | ERTIHERL
TV 70Dt H LR IHBEFASEI LR TERLESTEYVET, /2, Th
FCITo CELMATED 2 EMRR L 1ZRRY, IV—TCTRIEAZERZ DD
1OOYIREHED 28 L S &Y R LA TE 2 LFIIFIC, F— AT X % AU
ERbI b TEE L,

Mzt 7 v 7 VICEMT5ICH0, THEECLEEWREET,

[FEDDOOK VIR 7y e/ Mo, @IEMBEACEZ L ClFE o7
WA IR I TN =T, 7L — L Ot Z L T 7272 E L LKA DM VY =
—va vk, BLUOSNMT W52 TLEI oSBT EASRICHN LE# %2
HLLETET,

This time, through the mold grand prix, we have experienced a series of processes
related to manufacturing, from the examination of specifications to the production,
so that we can design various types of knowledge in mold manufacturing and thinking
about the previous process. I learned about and
processing.

As we participate in the Student Die Grand Prix,
teachers who instructed us, MISUMI Group
Co.Daido DM Solution for providing the plate, Ltd.
who helped to purchase die parts for the "Student

Manufacturing Support" project, and participated I

would like to thank the Mold Industry Association
for giving me the opportunity. 11 SAIRFDRT
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(1) KX%24 (University name)
PN IE S NES
Osaka Institute of Technology (OIT)

(2) IRHEETFEL (Type of mold)
7L RLEH (A

Press dies (single action work type)

(3) #EZHIR (Professor)
KRBg CHERY L B LR - GOboS3< e Z—K
IR 2 B
Yukitoshi Thara

(4) BIEIEHE (Students)
(10 AERK) T M LR 4 AR A CRUER)

BN AT (22 5%) DREE Loeise =]

(1: Leader) Yusuke Tanigawa (22 years old) [Precision Engineering Lab.]

(2)

(3

(4)

(5)

(6)

(7)

TAFER BB TR 4 AR AR (RLERE)
FEAR (22 5%) % L=l

Ayumu Homoto (22 years old) [Precision Engineering Lab.]
T B RE 3 Rk AR (AR
B St— Q1) (K% Losigt=]

Kouichi Kamitsuji (21 years old) [Precision Engineering Lab.]
T BB 3 Rk AR (R
tREr RS (2150 D% Toeifse=]

Souma Kajino (21 years old) [Precision Engineering Lab.]
T B RE 3 Rk AE (RUER)
e KE (2150 % Treitse=]

Daiki Tongu (21 years old) [Precision Engineering Lab.]
T B LR e L R (RAERRE)
H7E Bh—BR (24 5%) DK% T aafseE]

Koichiro Takubo (24 years old) [Precision Engineering Lab.]
T BB B L R (R ERRE)
AR Es (23 50 DI A =E]

Keisuke Oida (23 years old) [Material Processing Lab.]
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(5) £#EHE (Photo of press dies)
TUE LI 7 L 2@ ONE TR Z K 5.1, BB LREOSM 2K 5.2, MBIk E L
FRo&M %X 5.3 127 .

% 5.3 SMEIUR TROGRFEC: B 45T )
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(6) HFHEE (Photo of product)
MEtOSIFEE 7> R L (X 6.1), ZEBORIEODHINE & R EH<. K6.212
NRENEDHIBENTZFEREZRT.

X 6.1 L8 X 6.2 EHKE% GEM)

(7) MR FEF(TEEELEFTR (Assembly drawing or press dies design drawing)
EIN B AL TIARIETO 3RILET AB L2 Rt X TOMIMIKAEX 7.1,
T2 \CHE LR, X 7.3 ICAMB/ R LREZ R

71 3RILET NV
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7o, WK EZR TUIRTS, MEZFRLTHD b OIIARZETIT L2 T
HY, A== ERRLTVDLLDIFEALIZEHLTHD.

7.1 Hah, BRI Y R R
(a) EESR

& e BEE | #E, A—H— ik mE, R
1 TRR—-—ZXTL—+t 1 SS400 30Hx180%260
2 ERR—ZTL—+t 1 SS400 30Hx180%260
3 TEAAS RRLE— 2 SS400 165Hx%150x70
4 ERAFA FTyoaflsz | 2 SS400 6Hx170x60
6 AAWRTY VY 2 IR TF60-225
7 ATV THA R 2 S § SAG33-215
8 ToakRMYynNRILE | 4 SR3 SBJH20-150-180
9 HA4KITvia 4 SR3 SGBZ20-25

(b) HIEA

mE e BEf | M8, A—Hh— ik, T R
11 TEIL—F 1 SS400 20Hx100%170
12 ERTL—F 1 SS400 20Hx100%130
13 TEAARILT— 1 S45C 43.4Hx70x90
14 TRAEA L LTL—F 1 S45C 6Hx70%x90
15 ERROFRILE— 1 S45C 40Hx70x90
16 ERNROFOLTOYY 1 S45C 45.6H*80%x90
17 TRE—SHLKRLE 1 S45C 33Hx20x70
18 TR —SHhLRSAS 1 S45C 16Hx20%70
19 TRE—URLE 1 S45C 6Hx18%55
20 TEAATL—t 1 SKD11 2Hx70x30
21 TRSF—STL—+b 1 S45C 1.4Hx50.5%30
22 | EBF—SHLRZAN 1 S45C 50Hx10x15
23 E7 XU F(BR) 1 = 8 SPAS20-40-P19.8
24 E7R/IRVF() T k) 1 = 8 SPAS4-40-P1.0
25 A MY yiRHA RFEY 2 IR SGPH10-80
26 AAIIRTY Y 1 IR WY4-10
27 AAIWRTYVY 2 = & WY13-25
28 i S N RYVAY VI N 2 = 8 MSB8-35
29 Ra 54 1 IR MSD8-16-P1.05
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(o) SME IR

i e BEE | M8, A—Hh— stk mE R
11 TEIFL—+ 1 SS400 20Hx100%170

12 ERITL—+ 1 SS400 20Hx100%130

13 TEAARILT— 1 S45C 65Hx80%90

14 TRAEA O LTL—F 1 S45C 16Hx80x90

15 ERETFRIRUFHRILE 1 S45C 25.6Hx80%90

16 RNy FTL—+ 1 S45C 17.4H%80%90

17 =i VN 1 S45C 5Hx80%90

18 ERROFRILE— 1 S45C 16Hx80x90

19 EERNSRKRILS 1 S45C 10Hx80x90

20 TEY24—TJ0vH 1 S45C 38Hx32.5x35

23 E7 X8 F(91.0) 1 IR SPA4-80-P1.0

24 E7RNUF()TR) 1 IR SPA4-40-P1.0
25 REAVEALTS2D 1 = § A-HD-B13-40 BT E
26 REAVEALTS29 1 = § A-HD-B13-40 BIIE
27 RE &84 2 IR EMHD20—16—P12.00
29 A RYwA4 REY 1 S SGPH10-100

30 Ao )a—F354 1 IR MSWZ8

31 A R wmRL k 1 = 8 MSB8-15

32 AAWRTY VY 1 = § SWB20-25

33 AAWRTY VY 1 = 8 SWB20-25

34 AAWRTY VY 1 IR WY 10-20

35 AAWRTY VY 1 IR WY6-10

37 NARFESRIL 6 = 8 FB6-15

(8) ER&E (Parts diagram)

ARFETMLUIZES O 5 BEE RO Z [ 8.1 12, AR LR OE M X % [X] 8.2
2, AMNESGE TR O MK 2 X 8.3 12T .

BRI HED FEHENT B 35 L ONRD FEYENL & 2 /R 72 DI T O LR 3 i T
W5, Tk, 794 2L LIINC 794 A &AL TINLT 5 & &, HR
L OERER ENE RIS,
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(c) &AL 3

8.1

2

L
I.H

(a) #hdmX 11
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(b) EBHLX 12




(d) &AL 14

() #BELX 17
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(50)
" gaivaae S

FHiomL+0025%a < ‘-I.T.
4 RrER Bl W [

G) #BELE 20

g
AN
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(k) #BiL 21

8.2

1) X 22
ETEFR ORI

@

.

(a) #hdmX 11

(b) #BEL 12
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(g) EBaLIX 17 (h) #BALX 18
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s

B s \emNz -
! A-HD-Bl3-40 @

(k) #hhhIX 25 D #BALX 26
X 8.3 #ME Gk LD

9) EROBE (REICPILL] @REHRUEEOICY 2BOXFRE - &
A7)
Structure of press dies (“Less waste” press dies design or press dies making
/Idea)
91 ®BNFZHBE-EZA
AENIHHE ORI ZIT OB TR 1EE WH WS ZREL, Bl E H T
LR TR 1 EOAFH 2 TRTOM LA KETH A H L5271
JERE TN Z R T2 7adic, BEfbzilAlz. £ 2T, BERUAZERA
L, @RNEHEZIMOMZ D ENTE HEEIC L.
9.2 MNRFIZHPE L] ERERE
ARPETRE L REICSS LW 3BT 28 B o &k & I L TR OH|
BThH 5.
@© MR
IETIE, AR B ABMEEIR Ch 5 & NI T2 72 -8Bl 5 5 dilks
ST LT MREICRSS LW EF 2. £, BRIUERSN-&RITHE
FATHRIELDS 4 DT o72h, SHEEITIED 2 D &7 < 7e 0 M B I
2R o7z,
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@ [HE B DM
WEE DR 77 7 ) TR LICEERZ A TE D X O ICeMA2se L.
ZHUC K VEFETIE, SEHERBHEER TH 5 & iﬂfb‘%)?iy)/\ﬁ” il
AT 282632 & T REICLI LW &2,

(10) £&HUECEIH D A2k (Comment on press dies manufacturing)
10.1 H4E

SO LIIAFD D3 % — (HF : MONOLAB. £/ 7748) IC&{ES
nNTnwp~vyv=v27%r4%, NC7I74RA, UAXEBEMTH (X10.1) ZEicfHH
L7z, IEF5EHMI L TULT T4 A, BESA— VAR L.

(a-1) DMU75monoBLOCK (DMG ZpF5#4%) (a-2) VMBI Ok Phid 1)
() ~y=r /&%

(b) NC 7 74 2 VM4l () VA YiEMTIAE ROBOCUTa0iC
(KBt 1) (Z7Fv7)
% 10.1 fEFH L/~ =27t %, NC 774 A, UAVHEMNTH

10.2 #H3I
AEWERL U 7248013, BEL Lm0 T X TREETITOZENTE S, L,
LI 2 HANT T HETRHFR 2 F o TV W), REFZPICETIEF D20 J7 2 BIE
L, i#BEEZZT TOOHNLICEY Do T,
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10.3 &g

AP 2 BRSO~ L 25 CD-100 & BEAFSIER O ME > U > 4 —D10-300
A L7 (#£10.1, X10.2).

I A ER L, MELZRIET L. RIEMRAFEESLE I8, /v
FHEEITH .

#10.1 7L AK AR

2R MP-15C
e ERAES =Xl 70 MPa, KX 6 MPa
it 5 EE4I 20.0/24.0 £ /min (50/60Hz)

SE# 2.5/3.0 ¢/min (50/60Hz)

LN ER,
£E—4 3.7kW, 3 #8, AC200V 50/60Hz

AC220V 60Hz, 4P
HREXLEH EHWEBEE -5~+10%LUN
M VOBRE 50 ¢ _
BMHE 30¢ .
HEBE T ik & 502 mm x E24T 500 mm x & 750 mm Ay
HREE 190 kg S

[ 10.2 FRERORE T

104 ZHEERITSUT)ZEBLT

TVAGHREEWE LT Z ERWO T TH o272, TV ALANZEHT 2L — 0
HFESREET L. BYEE TIX, LI AR N T 7T Lo CEHERR O I E 72V ik
MR H E L.

LvL, ZLAEROEESLOMTSe, &R O, 48 % 6 H L CEBICHRL,
EDETED O—HOWMBRECEAUEY O L S AR TEX -2 LIIREEERE L LD
72 EEnE L.

-
MLEATOBRIHRENLEEE L, b0 V2 —0FHG4E, MNEETLAE,
il S AECAEALE L B E 3. RUYEORBIC ZEBITE X £ L7- DIO HiFodlikk, £k
K&ttt 77 oAk, (HHER, MRS EARSRRUERT OF AL, RSk
FUWERTORIAER, X T AKX B — RERSHO KSR, S BaAT v 7 OFn
IRER, BRINESHE KKS O/NAER, MK RSBER US40 TR, MRS HAEAR R ERT D
=R, MEREAF O ENER, < A RS ORBERICHEEZR L ET.

R LA R, AR EATSO—EIX, 12019 FE I 2 IF2EE D5
O3] IRV EIWEEEE Lz, MRS I XA I OFRRICE#I N LET.
ZLTC, 20X e E 52 T ES o —BAENEN B AR T A DRI
WEERLET.
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(1)

R
g B 52
Gifu University

AR
T VU ALH TETHE - T A7 7 —&)

Press forming die (Transfer Die), “Electric part”

BUE R R

e B R%E TS50 B 2R/ o 5 2 ~ — b R e o 2 —
EERIER, T EER(E 2 —R), HHEIEZREE 2 —R),
FNEAMEER G o7 —R), A RREBHERR

Staff members

Prof. Z.G. Wang, Prof. M. Yamashita, Assoc. Prof. Y. Yoshida, Assoc. Prof. M. Nikawa,

Visiting Assoc. Prof. M. Taniguchi

Department of Mechanical Engineering, Faculty of Engineering, Gifu University / Center for Advanced and

Smart Die Engineering Technology

bR EEES
PR TR (BAE) D 4 AR CRYERY)

g fEE] (225%) - A0 KBE (225%) - K#E EE] (226%) - B KE§ (22 %)
BH 225%)

THE FEZ (Q25%) - L BT Q25%) - @iE Bk 2% - WA
)RR (22%) - BE F# (225%) - K FEKRK (225%)

Student members

K. Tto, H. Iriguchi, A. ogane, D. Ozeki, M. Kudo, Y. Kuriyama, S. Takahashi, H. Taguchi,

S. Nishikawa, T. Hoshino, K. Suematsu
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(5) &MIEHE  Photos of press-forming die

FEATITIRTE  Die assembly

T Lower Die =74 Upper Die

AL Product

| Blank | | 1st Forging | | 2nd |

Pierce

E

U A TR 7L Press process sample
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(7) &M Design of forming die

3] 15T p-14 X1 45T 55T
Blank I3t Forging  IndFoegng  Jrd Foeging  Eth Foeging Pz
_ PICH30 _
ol %l %% % % &
oow BB O
& . ,ﬁ;’?’ 2 ¥ 3

TERLvA4 7T Design of press forming layout

| T Lower Die

| SRR All assembly |

3D #&FHE7 /L 3D design model

Ty
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(8) BRI I LWEEIO< Y Eco-friendly Die making
@ [EMFHIIRITSHY #17  Study on forming processes

MPEMEARSCRO TRRO R 2 L. CAE f#TIZ K 0 BRI ATRE T H 5 0 ORRREZAT - 72,
MBREEICCI LW D | &0 ) T —=IZih > TW D0 OHIEFIE A ifim LT fE S
CMEREREEV DR S
- AT EAME < EIC K WL 2 BUET & 2 5

D2EAICEVHET DL LR BN TH ST TIREOT LM T 2 TRARE LT,

Formability was studied using CAE software, where some ideas were examined.

We discussed judgement on “eco-friendly forming tools”.

The design of processes were determined considering “yield percentage of material” and “durability of tools

by low forming force” as shown in the adopted process.

BEEY i
Yield Surface pressure
~ 80% 3,000MPa ~

PEBOE 1 TR + SMERE

Semi-closed forging 1 step + Trim & Pierce

EPHMRE 1 TR + R
Closed forging 1 step + Pierce

REM Lo THZE  Rejected process

B E D Yield : 99.3% i Surface pressure : ~1,000MPa / step

EPAfRE 4 TR + X3 E  Closed forging 4 step + Pierce

B L7 TFE  Adopted process

@ IR FHIIIT DY #A  Study on designing press-die
MBREEICR S LW IO L THEMICED L D7 e —F 4 20 & iim LR, @R
TEIC B2 X F— L2 L. COPEHEZHINT 5 Z LN EHETH D & Offam & 7272
We discussed that the construction and design of forming tools. Energy required for manufacturing the tools

is important for the decrease CO; emission.

RETORER, 2 TEREZ 1 BICENTH 2 LicLy, &5
M LB T2 HRKT 5 2 L AR THD LIl L, &
MR 21T 5 72,

For the purpose, compact tools is effective in fabrication of each

?

W

tool, in which the running time of machines and the number of

tools were decreased.
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@ EFEOHBNMEIZIIT HHLY #HA  Study on automation of production
SRR EHHIE O T, LEMEO B8 bIc L0 AEMEZ R B, "BAEICKIT 5L
F—ZHIRT 22 L8, BREIZRLILWSAISY | ITFIRETHDL L ORERPHT,
The required energy for the entire manufacturing process including material transfer should be necessary.
Productivity and automated transfer of the material or product between forming stages contributes to

achieve “eco-friendly manufacturing”.

-

'_—_J..ar

’é/g g 0. 505 po-

'-_J

X ILE S Z N D AT D e E xR o v E D
FKORT VA THAERTED Z L & ZliicifET
D LA L, @B T HEMES TE 24E0E
BRUOHIEEEZEZRZ0 B #YELT,

The motion of the transfer device is controlled by sensing the
position of the upper plate of the die set, which conforms the
sliding motion of the press machine. The device was designed
to be installed in the die opening space. Cost was also

considered.

Upper Die

| Upper Knock out

g |

2

Lower
Knock out

B B4R Before forging RIEH T After forging

TR 7T T b J:ODH*Jr(;f&%uﬁ':)bi‘?)E%Mi ETED WK O | UBBIGRTR TSR L WA T 0 v
H—=DWF AN THEIRFF S IIRIBICT 5 2 & T, MEFER RS & RURRE O 2 E b 2 8L
L7,

A pair of fingers of the transfer device hold the material or product, whose motion is synchronized with the
motion of knock out. The transfer device enables us to smoother transfer and stable quality in the

dimensions of the product.
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AEIOBRFHZBNTIL, REIZRLSLW@AS YD | LWIHT— IR E E D L D ICEBT

DINTHRI LA U N—E L Oifima BR TV T, HaBEZX 2T AT 2 ERFHNRT A
TTHEEFMNTZEICERLOREERELE Lz, 7o, BEMLEZEHT 27200888 KL O A
TAEEBTDHEVIH LW HAOHR T, SM7EFICE EFE L TREHIRT A XM B X T 2T
BIFDHZENTEELE,

SRBUETIL, v~ =Ty ¥ — UL Y—h v b, BRKEN TR, &2 8ET 012
%@IW%W®@Wﬁ%%\MIﬁK%ELtk?fw#%m#ﬁmTﬁabﬁﬁhiﬁ%@m$4y
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ST ENTE PEROEEDRKBIZEML TWTH LD, SHLIHHBEZEA THWETZWEBZ X TNET,

RBICETI TSR L, PESM T T TV BINOMEEZTEX E L2 IR LET,

Comments about fabrication of press-die by students

We participated in the practical education course consists of press process design, die design, die manufacturing
and press forming. We discussed the design of “eco-friendly press forming process”. We found that discussion is
very effective in developing the innovative forming tools by adopting various ideas invented through it. We also
studied the design of the automated transfer system installed in the forming tool considering many constraint
conditions. It also helped us to learn flexibility in design of the machine. We learned the function and the operation
of machining centers, electrical discharge machining and wire cutting machines, etc. We obtained the fundamental
knowledge required for young engineer in designing sheet metal forming process by completing the practical
curriculum and by overcoming many problems encountered. We would like to increase the level of the knowledge
and the sense required for higher manufacturing system in order to develop Japanese manufacturing industry.
Finally, we really appreciate to Japan Die & Mold Industry Association for giving us the chance to take part in the
“KANAGATA” grand prix.
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Yamagata College of Industry & Technology
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Press forming die
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AN
Gifu University

(2) AR
TIRAT v TR YA AN T

Injection mold, “Twisted cup”
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I B2 oA BbR Lop it/ HUoE s 2 ~ — MR et o 7 —
EEMEIF R, 0 FEEER(E 2 —R), & BEEEEREIE 2 — &),
FNEANMBR Bl 2—R), BAKIREBHR
Staff members
Prof. Z.G. Wang, Prof. M. Yamashita, Assoc. prof. Y. Yoshida, Assoc. prof. M. Nikawa,
Guest Prof. Y. Kurimoto
Department of Mechanical Engineering, Faculty of Engineering, Gifu University / Center for Advanced

and Smart Die Engineering Technology (G-CADET)

OF JEEEES
I B R TAAES Bk TR 4 48
o Bm#k22). hm BEkE2). NI 5%22). 16 @k(22).
FEAS EH1(22), TR FEHI22). LB Q2. E 3(2).
Student members: H. Murai, Y. Yamaguchi, A.Ogawa, K. Hanazaki,
Y. Fujimura, R. Hirose, S. Tsuchiya, T.Ninomiya

(5) &5 EH  Photo of injection molding

ROTCRSEUAT R, 224 =277, A v T 4

Movable (left) and fixed (right) molds installed on injection molding machine
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Fixed side mold Movable side mold

(6) B EE

Photo of various color products molded with PP resin
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(7) &1 FH X 3-D drawing of injection mold
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3-D drawing of fixed mold 3-D drawing of movable mold
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(8) B Drawing of main components
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Drawing of fixed core part Drawing of movable core part

(9) &MoOMEE BREIZPS L Concept of eco-friendly mold
O FERIZELD7— NI TIEEZRELET L2720, EVRA L M — MZTREANT— My 15,
R T 2 2 L ICK DV a XA ME T URATRETH 5,
A mold having a pinpoint gate that automatically disconnects the gate simultaneously with the mold
opening to remove the manual cutting operation from a worker and to reduce the working time. It is possible

to reduce the manufacturing cost by improving the working efficiency.

3K DA HEIX]  Drawing of the three plates mold

@ RYEROT o H =Ty MLEIIEIRONE 2R T2 Z LiIck ) 2 X MY Uitk D,

Undercut for the recurvate shape of the cup bottom were found to be reasonable by the consideration of

the shrinkage behavior during cooling.

PP #8 1§ DU 28 (Shrinkage factor of PP) : 0.014

41.67 mm x 0.014 = 0.58 mm (& Shrinkage)
0.58 mm (¢ffE & Shrinkage) > 0.32mm (5 Y £ Undercut 0.16 mm x 2)

KO &L VNHEENPRKENTZOT 2 — 71y ML ATEE,
Shrinkage dimension is estimated to be larger than that of recurvate shape of the cup bottom, therefore,

the undercut can applied to the mold.

_88_



pr— Fixed ejector core
Movable core _r"'_' —Es e e e

"':1
[mrs}—00, @ 10 -

B Fixed core
1 [mEAR g
5 B T O T >
_Sh;in_ke;g.ge direction —_— ¢
' B (= =1
Product o v_li I-_-:H_‘-:

o
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To eliminate the molding defects, the diameter of the gate and its position were determined by computer

simulation.
@188 B 98 pRgIN L
—e by — | W |
%07 k.

fr-r D08 »
= ™ 208 | O |
o

'L_ = —

7 — NMEOMEATAER  Evaluation of gate diameter by CAE

@ RIS DR FEEIBALD PL A AR EHE LR E L TRID A T F v AMEDm L% LTz,
Gas vent groove was designed at the parting line of the product, where the melting material

is lastly filled. This design gives us good and low-cost maintainability.

AP E

Gas vent groove

3-D drawing of fixed mold
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TS, @IEE T SolidWorks Offi 1 7L 2 BiiR L 7=, CAE T2 L 0 JRERR L2 MG L.
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LAV, SBIZEDTAT T E2FITTHIENTE T,
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BEIDORIE ST A 2470, 1 BIZ EICEBMOME 2/ L, BENH 555 OROEIEETT S
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AElDFEE TITBAERF N DIAE D . I L, ﬁﬁi\ﬁﬁ BT 72 AR RE D & FEERITAR
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Comments about the mold manufacturing by students

We obtained basic knowledges with respect to the injection molding of polymer material. We started
with the study of the practical molding methods, polymer materials, injection machine, and the mold design,
etc. We designed molds and their components using 3D-CAD system available in the research center
(G-CADET). The mold design was determined based on the appropriate molding plan and the predicted result
by numerical simulation. All components of the molds were fabricated using machine tools such as machining
centers installed in our university. We also studied the various machining methods and the optimization of the
tool path, both of which affect the precision of the parts. We conducted several trials in injection molding to
check the quality of the product and to improve it.

We completed the injection mold to produce “Twisted cup” with good appearance and dimensional
accuracy. Our experience on solving many difficulties encountered in the design of mold, machining of parts
and molding trial stages was indeed impressive. The practical study course in Gifu University is very effective
for us to get the competence of engineer.

Finally, we are very grateful to Japan Die & Mold Industry Association for providing us the wonderful
chance to enter the “KANAGATA” grand prix.
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