47

SRR EEREERATIEMNBRA—X X T LD

74 S =Y S

Development of Knowledge-Based System for Die Configuration Design in Cold Forging

Yuji MURE and Osamu TAKATA

In this study, we had developed knowledge-based system for process planning in cold forging, which is widely

applicable to various shapes.

In the next step, we have developed a knowledge-based die configuration design system,

which can generate suitable die configurations from process plans obtained by previous system. We have analyzed and

reproduced the expert engineer's thinking process of die configuration design.

representation, inference method and knowledge-base.

Moreover, we have formulated the data

Keyword : Knowledge-based System, Die configuration design, Cold forging
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Fig. 2 Flow chart of die design process

ZFig. 1R, BIBICEEBERT 288E, MO T
YRS (N F) LR (XA A Y — b, flisRY
VI, v I TURNEY, Nyl Ty T r— ) bl
RIND, £z, SAEMEERE T 78 2AOMEAFig. 212
Y, ABFRTIE, SRMEERG T e A E U D LB
5OICHEEL, T MELTZ,

2.1 Lt-T£EHRREIOELX

BEMT T, E&ME FT&RE WIS 5729,
DN TA% O 88 T 2 WO NS AT O PR 3 2 2 SR RE IS 72
D, £ZC, k- FTREMKRET 2R E, £ &
FUBERS I E DAk % O CHE S SERIE RTRETH 0, N
THIHEE S OSN L OPEME REL 75 L& & T4
A RET D,

2. 2 LtEEBHRREITOEX

EANE, TV AOBMNEFBMIEBZLDEEN S DL, B
M T, E&ANCIERITRE 2 BRI 7123 0 3 L%
ET 5710, @RPETL R B, 2T, &M
R E 7T v 2T, [ E&ATIRRED M & v
T EGROMEERRA 2 B8 L, SREA R 5 X 5 72
TR EZRET D,

2. 3 TE£EMBKREIOEX
TeARRE T vt A%, k- TERBIKRE Y 2t
A TRIE LTz TSR IR LT, TTF&RR R E
DGR ZRAWTHEAA P — b, fimY 7, 2 vr7
7Yy, No T T T — FOFZBRELTOLEEY
WET 5,

2. 3.1 #4409 —+

AR T 2 EEH D THLL A A o — MTDoWn
T, MIEDTHMZDEIIZEA A Y — FOTERRE
(XA Y — ok ZHCTRET D,

2. 3. 2 w@wYVT

W8S T, ARIBIE J1252000MPall b 1T 5 Z 03D
5728, MEFROBIRISINC L O XA A 2 — kD%

TO5ERD 5, SRELERET 5720, MRl v 7%
W, BRIBRHC XA A 2 — MCRET HHE G OB
RIS TN HKPTT DIEMIS I E T HOXA A P — MIHEZ T
BE, RIEROIS N EMET 5 2 & AL < TR
BpIND, UEEZBEL, A4 % — MNIEET DI
NuEHEE L, ZOMEITIE U THTR Y > 7 offidk & SHERIR
Z TRy 7ok #HWTIRET 5,

2. 3. 83 /JYyU9TFTIrEY

w7 TR, BIBRIZEA A o — MCEE L
7o $BE L A PR T D REEE, B D WITRUB RIS A T
FNLHRT DHREN D D, L EEBEL, /v 277U b
v ofgiEESHERRE T/ v 777 MO & H
WTIRET D,

2. 3. 4 NyoT7yvTTL—+

Ny 2Ty 7T — RN, i) I ~NEALTZAY A A
U — M EINTEG AN EE T DR R, E T, BUE
WeDIEN 2% 5% R E LCOREIND D, JEHDIGE
HPAINY 7T v T T L= FOREIICE - TEDS, L E
EEEL, Nl T v T L— b OHERRE [Ny T
v IV — N FHWTRET D,

2. 4 T£EBRKEBETOLX

TR TE 7 7' A CRE LT FEBEEMR I &
LT, ROBRIZTRAEREZEET D,

2. 4.1 FA4409—FDORHE|

PBEIMN TRHZ 2 A A T — N DOBZEHS T, IS NET
WL ESHMNEST5Z ERH 5, SR % BT 5 7
DIIFFA AP — b2 TORELTBLILEDEYTH
5, £IZT, BIBENEBEL, ¥4 A4 V% — bagEd
DENEHIE L, SEINLERGE T ES Y T4 A
A oY= MaBIOHE FHAWTRET D,

2. 4. 2 HOROEE

ZA A P — hOMRIL, T—/NEADH D VITBERDIC
E0iTo, BEMIZIE, YA A4 — R EXA A Y — b



7 [ 8 1 4 TR O A R SRR RN — A 2 A T L DB 3 49

G DA Of
S neighboring

\ 4

Fig. 3 Relation between die configuration and

its composition elements

DOHNEED/INSIVARZROMIRY 7R E VRO T
%o ZOWNBDEZMGONRES S, fMORITKRENLEBR
WS, RETED LEABCEMAEEST S, 22T, E
AN 2 WITBEROIZ BT DR 2 TR DRG] % M
WTIRET S

2. 5 t-T£EEETOEX

B E T OFEM IR A R DT %, WFOFE T
vt h, £l2, MBI I OEESREE [ T4&M
EEOFR] ZHWTRIE L, RE&EH7Z2STREEDORGE
EEERESHE D,

3. HERRODETILE

s TRREH TR O RET R 2 W TR L v
SRIEIE 2T D11, s & SIS A — T
BT —MRBIRETANLETH D, £72, &
ECRET AR O RTT N, RIS U CEA L
T <, RO LERIC LV HBRETANENT D &
ERBETERITNE ROV, & 2 TR TIY, Fig. 3
WRT LD TR S L s a 2R L EHR A KT Ipart
_of | DIKTFBMRER =¥, £, @A EEH#ERT S
R, BEBERHfRZ KT neighboring] DKIFERRE
BWRAXy PU—ZIZRORBT 2L T, Fitbd%Ra—x
MICEET 5,

BRA Yy P =212 80 R LIS EZFig 4107
T &/ — RiE, RibdRzERL, B GHEB#RSE) ©
HKEKRTHD, ZORBMEZIRET D Z & TREATTOI
Do NUFIE, BHEE LTRSS, & F, #ELBIRIC
Lo THINBEEE RS, ¥4 14— M, BEELTE
et Ttk mE, NUFEEEES, /v /7 v MNE
R S 2R o, 4141 ¥ — FOWNBIE, LR
DB DRES D20, BEEESE L U CHREMIR
BREO, MRY 7L, BYEE LT, BIEERO, il
WY T OWNERE, FAA Y= DA ENRY I T T
T — I OREINDTD, BEERZE L TH A1 Y
—heRNw I T T T L= EFDO, Ny T v T T L—

Die configuration

G part_of
- neighboring

Fig. 4 Schematic illustration representing die

configuration using semantic network

Decision of outline
shape about upper
and lower dies

Decision of shape
about lower dies

Modification of
shape about lower
dies

Decision of shape
about upper dies

Modification of
shape about upper
and lower dies

Knowledge about outline
zhape of upper and lower
ies

Knowledge about die insert

Knowledge about stress
ring

Knowledge about knock-out
pin

plate

Knowledge about die
division

Die
configuration \

Knowledge about backup ‘

Knowledge about
interference

Knowledge about upper die
shape

Knowledge about
modification of upper and
lower dies

Fig. 5 Relation between die configuration design

process and knowledge

M, BiEE LCRE S SRR, AMRIL, XA
— FOAEDPLIREEN, WRIZ, v 7T RELHER
EShBDT, BEERL LTI LY — e I T
U REVEEO, JvsT Y NEVE, BiEE LTR, B
SEEFO, ) v T Y NEL ORI, BERBRO T
PR TH 0, BEEH L L O Ao, U R0 X 5T,
M BT 2T D ICIRE D b &, BEERRE
Fi-t 5 = & TRASS R OTARLZ O MR TR L,
KAFROWIRE BT 5 - L TRIATE 5.,

4. REEFREICET LA

SREERRF T e Ao LGl S d ik a2 Fig. 5
R, ek A LSRR SRR O NEIT R D A3,
AFROWEA BRI T TH D0, ki< CRE U
TR T L &N TE D, MakiE, if_thenfERUTXD,
TNEHAT D7D L, FUENH SN RFE
DIV D FE R TRERL S N D, Uil TRtk S 7ok &
BT AT LI, MR LT, LT



50 RS R T ERINE & —

No. 19 (2005)

= *Max. Diameter THEN Upper die 'H
=key — Above the max. diameter.
+Key is on target. .
Lower die

*Forming method
diameter part —
Free RE (Rod Extrusion)

— Below the max. diameter.

Upper die

Key

Target

Lower die
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Fig. 9 An example of the knowledge for die insert
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