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ABSTRACT

1. Title of the Project

Computer Aided Process Planning System for Injection Mold

II. Objective and Significance of the Project
_One of the key technology for successful implementation of Computer
Integrated Manufacturing(CIM) System in injection mold manufacturing is
Computer Aided Process Planning(CAPP) which automatically” generates
process plan to transform a part design to a finui part by using computer.
Research efforts on CAPP in Korea, especially in the domain of injection
mold is still inactive, comparing with CAD or CAM in both academies and
industries. Therefore a practical CAPP system for injection mold is developed
as a part of the major project "Computer Integrated Manufacturing System

for Injection Mold".

III. Contents of the Project
This research is three-year project and the overail contents are as follows:
(1) As the first year projeet, we strueturize and: standsrdire- data- absut
geometry information of a part and its machining accuracy information
through survey on injection mold. We also construct a data structure
based on structurized machining data.

(2) As the second year project, we develop decision making rules to select



machine tool, cutting tool and machining conditions, to determine a
sequence of machining operations, and to calculate machining time based
on machining data base. An expert process planning system using
decision rules and expert system shell CLIPS is developed for two-plate
injection- mold- without- suppuri plate.

(3) As the final year project, we will develop a program to make optimal
sequence of several injection mold manufacturing and also optimize

machining conditions at the same time.

The details of research results for the second year project is as follows:

(1) The specific domain for CAPP system development is two-plate injection
mold without support plate.

(2) Decision making rules for selection of machining processes, machine
tools, cutting tools and machining conditions(rough’ and fine cutting),
and for determination of a sequence of machining operations s
developed by using shape and machining data base of injection mold
parts which are developed in first year project.

(3) An expert process planning system for injection mold is developed by
using decision rules for knowledge base and an expert system shell

CLIPS.

IV. Results and Proposals for the future
The results of the second year project are as follows:

(1) Development of decision making rules for knowledge base in injection



mold parts.

(2) Expert process planning system for manufacturing injection mold.

An expert process planning system for injection mold developed in this
project can be implemented in injection mold manufacturing very easily and
will improve the quality of process planning in industry.

And this result can

be used for scheduling processes in the third year

project.
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B AARle] F4e] [P HAEHAAgU XCONz} Job Shop AAE o W@
AE7HA29e SIS Feo] e, o]§ o]¥3 TOM, GARI, EXCAP, SIPP,
AGFPO, XPLAN, OPEX, KAPPS, SAPT, XPLAN-R So] z]4|ujo]xAlAH
Er FEMMLRelds WS Z2n TALAE A4 AwEig21].

KBESE 9whyez A4mjelx, AARE 717, A4/UdEisolx 77, 9
ALER RIEISo]& 717 F9 47t 848 FAHEd, oS g EAIM 33 o
¥ L12¢ g, 334dA8 KBES: A4E87 2870 ooy AL3w
Rule-based A]~¥]3 Frame-based Alxgloz RFE 4 .
* Rule-based Al29& )4 FEHoY [F<zd> THEN<HE>$ YL o]
ek dl¥E4 Rule-based AAgL FAES Efss A4uolx 9 o]s F

T2 Holds FE71B/Y 27z F8 242 FAHMD. 1 yEH 7

GARI, EXCAP, TOM $o] 9v}H22].
* Frame-based A|2®IE AAAFFze Fele Know-hows) sjgrlzg e
AdAFZE 7122 30, 24 KAPPS g SIPP Zo] 1cH23]. =% Rule-based
A 2¥3 Frame-based Aj&¥lo] £33 o7} XPLAN-R[24]e]c}.
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AA/AE s o] & 7)1

=] 4] 2 A4 A8 & -3
—+ ¥ = I P AUE S0l &
71+ 71+

29 1.12 9wrz¢el KBESY %=

(5) ZHFe| Z2aad <o

CAPP A|&H1E A9 xTr ZHAFE Z2aly ddF A$sdxz A 7}
A gyt z2oady dejolls BASICo] CAPPAutel 7)o de] ARGt
2} =dde gAdysdel HERn ngdels] F¥es BASICAH: #
A Ags# o7 sl FORTRANeo] CAPP el A8 sRm, = AelFx
ot ZeEd dlole] FERuE &3] Cdlojst PASCALei7t CAPP AjXHle
Mol da) ALsA sk KBES/H 24l weg UdF3As 2289 o
o]gl LISP ®& PROLOG7 #je] HxHoz A&=A st av AT
of LISP3} PROLOGS #AHwE ATAAAM B Al 71ig o 8% CAPP A
2% AYE AdHez ¥ =iz Yed, ojgel #E HENMNLEY F
(tool) =& A(shel)elztm @b diEHY 7t EMYCIN, KAS,
GOLDWORKS, ADVISER, SAVOIR, KEE ® KES $§o| 2t}[25].

3.3.3 Al 71'i& o8¢ CAPP Ax¢ iy 4%
80 FubRE s ARd FH4AE KBES: 2 34Y PHE
AgsHy AAujel2e) 9 WHE Ruleg Wel A& AF7A AEd
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34448 KBESe WEH o§ A2y 9%, d4RE ¥4, 54, z=ay
H Qe o Agd EE Ande] ¢oz acded E L1% 9]

E L1AI7IE =4 CAPP A% Ay 9%

AlA) WAy REEY 54 zzady de  d= | AgA == 7)H

AGFPO F #] 4} ¥ o] 2 | PROLOG 1985 | Eshel et al.(USA)

AMPS S z] A uj) o] 2 | Commom LISP 1988 | U. of Tokyo(Japan)

AMPS P Z) A djejx | C and LISP 1988 | Purdue U.(USA)

CAPES P A Alvj| o]~ | C and Franz-LISP | 1988 | Mitsubishi E1. Co.
(Japan)

COATS R %) A} o] 2 | PROLOG 1986 | Pisa U.(Italy)

COMP Z) 4| ] o] £ 1987 | Colding Interna-
national Co.(USA)

CUTTECH R Zj A o] 2 1984 | MRAT(USA)

EMAPS R, P | X 4o] & 1987 | Tipnis Co. (USA)

EXCAP R Z] 4] o] 2 | PROLOG 1981 | UMIST(UK)

EXCAPP R Z) 4]} o] 2 | PROLOG 1988 | BIAA(China)

HARI H X A ) o] & | MACLISP 1981 | Grenoble U,
(France)

GEMOS Z) A ]| 0] & 1986 | MRAT and GE Co.
{USA)

GIPPS P Z|Aullo) £ | C 1988 | U. of Strathelyde

(UK}
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(£ 1.19 A%)

A2 HX | REYY 54 zzady o | b= | A = 7S
HICLASS P A Alwje] A | C 1982 | Hughes Aircraft
Co. Calif, (USA)
HIMAPP R A Aol | Inter-LISP 1986 | U. of S. Cal.(USA)
INTELLI-CAPP ! R, P A Al W) o] & 1987 | Cimtelligence
Coporation{USA)
KAPPS R, P Z) Al W) o] & | Common-LISP 1986 | Kobe U. (Japan)
MICRO-PLAN R X] A ] 0] & 1987 | U. of [11
at Chicago (USA)
OPEX R Z] A W] o] A | PROLOG 1986 | FME Ljubljana
(Yugoslavia)
PICAP R 2] A o] & | PROLOG 1986 | Pisa U. (Italy)
PWA Planner Px A A4 o] 2 | PROLOG 1986 | Purdue U. (USA)
SIipp Z} Al o] 2~ | PROLOG 1985 | U. of Maryland
(USA)
SIPPS R, P A Alwjlo] A | FORTRAN 77 1986 | Southampton U, (K)
SIPS R, P Z] A u| o] | LISP 1986 | U. of Maryland
(USA)
TIPPS Mand D | xI4sjjo] & 1983 | VPI and SU(USA)
TOM R ] 4w o] & | PASCAL 1982 | U. of Tokye(Japan)
TURBO-CAPP R Z] 4] e} o]~ | PROLOG 1987 | Penn. State U.
(USA)
XMAPP P A Awjo] A | Common-LIPS 1988 | U. of Tokyo(Japan)
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(£ 1.19] AF)

Az WA | REHY 54 2oy dol | dx | A =E 7R

XPLAN R, P =} 4] v o] & | FORTRAN 77 1984 | Tech. U. of DK.
(Denmark)

XPLANE P Z] Al o] A | FORTRAN 77 1986 | Twente U. of Tech.
(Netherlands)

XPLAN-R R Z] 4}l o]~ | FORTRAN 77 1987 | Tech. U. of DK
(Denmark)

LPS-E A Aufo] A 1986 | UTRC(USA)

(3) R : IARYLELE H: #9934

P: uNAGYRE

F: AYs3RE

&

P#: Printed wiring board

Mand D : Milling and Drilling
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A2 F AEFYH Fz 9 AYAYrey AL

A 14 AE2Y ¥E Fasly 2R
L1 4&34e 7=

¥ AP dFdiges 4% "wAvel e 28 4EIW'Y Fxe
7 R9e) WYL 29 213 7g3).

29 21 wawel glE 2¢ 42349 =

°kg 7t H4d WNEY 7se deR 2.

DzdAolz 3 : 42718 =32 Y9 270 FGe 2o 424
$AFES WA

@zx% 3a : 2239 $28 A

@ 235 4x8 : 42719 PR BATel THE Ye 4270
LE RIS

@ 23% 9% : 4279 233 4AP) TYsje] Pow AE YA
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AR(PAY) == YR(ETY)7 J8se) Yo

Solde B : AFE Wolms Hozd A} HYolg.

© 7185 8¢ : 42719 455 4Awol AT Hom MEWAe
AR(LAY) E: YR(EEY)} 4Yso) g

@Daxz : gga 93 2749274 9 A9, 23 428 4w B
27F 0T Aol §F R ATeo] Wyl LAY REou

® zsholx 25 : ABL oW FS o)W Eeolms JJEHUAE @
K3},

© ol4E Eaolx () : olde Wl 2maln Zaolzsl woluy)
345 A% WE AR P

olAE Falolx () : olME Hol} AEgw Zaolee] Wojuy
48¢ 9% We AN,

@ A5% QA% AE7N9 A5S0 RAsY AEE Ygs A
c}.

@ Aol= 9 24 : Aol= B 3 o wAYE Yps us
3 A W}

@) 7Hol= # : FYol AHY W 2HZH AE&o] YWaA uAY -
UES 25 WHe $Ed.

@ 2x=zx 8 9 : 42 g=¥ HEFol FEHUN LxgE 2xz n
AR3RE ojgzlg.
0 2% o : ouy Zeolzs s7e YA o
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1.2 45389 F87% 257
AETH TEHE FRIIFLS OSH o] EFY & U
1) g4 4 g 7%
2) %% 4 39 7%
3) 249 428 %
4) 4Y9F o4y %
5) 4¥7) & s%
6) vl 4 Y %
NS U J15L oh AT YyEel EMA: dud VAL Has] 9
% degl HE J)sE U
A ol F27158 ¥HP wet £ Aol giez § wage) @
T2 AeEds ¥ESS udd ol RRddtold ¥Fe4 2z [A]
(Bl, [C] $& 2% 22014 % BES Uehle 7Eold).
D) 9% 9 7nle 7)% © 233 99 (Y98, £99) [A]
THES e (YUY, B8Y) (B]
Myl Hoj, Fof
2) #% 9 331 7% WY, AolE, 2xx
3) 29 d=2% 7% ; WHe 3y
4) ARE oY 7% oWy FaolE (4, ) [E, F]
olale] W, Seln W
) A¥Zl A 7% . 2L dAw [T]
7H5E 4Axg (L]
6) Shdl H Y 7% : sbol= ¥ [GPA, GBA], ¥ WU[RPN], Asio]x 22
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=% AYES Y4o <& duR A Tsele

getol= oz} Art.

Slsbzte] BEH RESS =ASsd 23 229 o] el & A
LAR X 235 g [A)
(T] (UM%, #9%)
gAgo] g 2% AEEH
Lo Aule] 2o,
T ('
o] ' - mﬁ - o
iRk —GPA
B b= 13 : ‘L __I,
¢ f": ‘ ’ - RPN
£ k T :
Adola {__r e -] 5% dw (B
(C] (M, 49%
A58 AAw ojajm Fejoj¥
(E, F]
(L] (&, b

ag 22 gl & 28 A4E5Y FER

A4 2 A z24A)ed e

MEREAN AHES Ao] Husle] ZAHA FTHEA HWT AWM, A

A Uzte] A7t ZHAX

o]
AA

= A3 AYE uges 3o A4RZAS

aq9sel A, AR olF JAHEAEE WD ¥uE ¥ TA

g A4 9 AP wAH EAe B0 dA F =Ask @7 e A

Ao A7t WiHolg. afabd, Az 2 AA4EL TdH I=R AF
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38 dA o MERALEEe] $FS AdHeE YUY 4 ') wigo|d.

Z) A4 8] 714 (Knowledge Process Technology; KPT)e] 3 o|sist7]
A FEHA TREHG AAAY g $5E nvattezd HYHHE A
oltt. olE Sol4, AYHA FTYVES AZREPoA Iy Hele YRS
oA AAHeo|n FEE YAMEFoE AHAg Adstd U HAAAHL ¢ 4,
Aeld42 HNEsL Aoln BHe 2HL HAMRY $ELS Zudr 9 o
ds %’*fﬂ?’l%f’l H Aeld. 2#d A4AY 7lgoMe BHe E2HE g
el ANES Ho AEHY G5 A4 HEE yaz Aese=d Ud.
S APHY FHVe2 HHEE R8¢ AEBoz YAH:d EFHol YA,
A4Ag 71¢2 BPY AAES Foj $4d = YA4RY 7oz WP
=d 53o] 2} [26].

TAEALE AER 579 FHLAANT A7 BH FHH AEHY 24
I THY #¥e 7 A Aol Rzew, 2 Ao wa 4HAAL B
A TRALAE A she &do] ugds] 77 wlfd, o|F MAdsr] 9
$A4 AA4AA7I€E: =S FH4EA 2EH5 e

AME AEMAZRLE FHEA7] ASNAE FHEAS] 4E W3 s

olof &, olE BAES T4 =ANSW ¥ 233 2y [27).
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A4 Y5

AE7AlA" 4
(CLIPS)

+—>
A2 EH,

A sllo) 28]
72 3 W

%3
9 A%

NOLD CAPP
NEAAl£7

—

viole} &7}

29 23 AEAN2EN FH8

A2
(FAAAR)

A4 FEE Fusyl A% A4AH7IELS A4YS, 4R, A4

ANz, HBE 9o 57 7iwler FAs, Ao A& 2d AEF

& 4oz THLAE € 4 AYAYrisd A e =9 A¥ERLS
EAsted 2F 2.49 3.
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5 3
gN i My v

h

2 1
tHHe) gl 29 AET

A4 A 71e

SEE T
A el Y
4ol g e
o A4e =H
o A 4e] BE .

l

Prototype

o
4 0F

MOLD CAPP A|A¥t

a¥ 24 AESHH TALAd 9 Agdrd

234U AAAE Addst7) 98 AIgHes AYRPAA AHEH A4
s, AAxY, A4FE, A42Y 4 ANREH 57kA JEE AEFE TH
AN S 2zt 7159 HEHUAE Aedd oA A
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(1) =49 Y5 (Knowledge Aquisition)
T3 dA Heg AL g3 o E2/HY & .
Geometrie TE2H gio) By =214 (Mold Base)
— Knowledge {
AHE Yo AY 24
] A S — TR Ao A 24
T SACA AR B A4

Procedural
~ Knowledge —1— 22714 Ao B x4

— BT 4Rl BE 24
— AFZA AH BY A4

A%del BFHE ANE HBSehe WS U 9 Protocol Analysis
Method§ ol-g-@th. Protocol Analysis Method@ g o) E AErpo)r =
A4 FHLAF oA & oS, A7 S4dAel oA olFo)AT ofd A4
of AgSoly ¢ ARY F ANTUA AEE Soju NEAY gt
& AAgee] FALAE AHARFNS YSohE wolh

(2) =42 F8(Knowledge Representation)
2 d7edA Q9P A4FWL Production Ruleg A48 3 Rule-basede]ry,
ol AUy olfE AEH HEAAAY A9 CLIPS[28]7} Production Ruleoj

7128 E A&glels] wiold).

(3) =49 % tH(Knowledge Integration)
THAAAEENE) HJAHAE ¢ o 485 THH 240, AEH =z
At AX32 YAARHL s Ao ol m S THY YWy zgse Ty
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4AF 4987 @B, A48S I AYEWA 43° Production Rule %,

Know-Howgs 3} 71454 2wl 394 £A5s A4FPol4 28 ¥4

(4) A48 ZA(Knowledge Coordination)

FAAAE AEHog +£dU7Y AYS AT Y& SUD FALAIES
ol oa gAY add FHLAAENY BHe] A7 d=ZJ] Wi ¥ F
F4Ae AHE dad. @G T b BHAAL FHLAE G Aol ohd
34, d#stx BHEo] Az ¥Hsd APoz NAZYL wod F FA4L
ARNE dg + Ao

(5) A14¢] #-F(Knowledge Utilization)
FAAA W 2L THLAARY HN4AE HFE ol AFlezx X
WA 838 4 g =% AAHA iol o BRI A4S vs5d FH4

AE E& 4 Aok

9 AAA 7y 24 71 ES =A% ¥ 2.59 3.



A48 o 5§

Geometric Enowledge

Fx3 g4 R AYR g Iy -
A4} (Mold Base) 24

i

!

Procedural Knowledge

Y49
A4

TAHTAM
249
ndizlic

237} A
o
gAY

R4 | [AEza
o o
BPAY || BeAY

A4 e BHY

- Production Rule

A4e F4

- Data Base, Rule Base 9=

A4 24

- SYAA, 3YAzlE, SYT2 23

A4 &4

- lmplementation

a8 2.5

AAAR 718 Z SAE 7%
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L1 S9%E&9 71554 24

£ A7 ATdges HAE "Gl Uk 29 AFITY'S 1Y 248
Zol 83%e REoz F4s Aot 33F PEA AEH HES 4YF
NS H Yapol FARAY BF AL AFE A U WolE o 2
$g $¢ ATS Fol Adske 47 A ool B AFete] 4
Gt A9E PUgol: Aedn, 19X ou HYPE ol AT S
£ QAgoldn o wax 2 dPolxe TG Hdold AEF W¥s U
A%, BTRE A7 B VEoz Aol 3R HEel Edar Aoz
@t olgiztel 103F9 HEog BEFE o4t Widez RES wHod
3 BEel Z3 Qi WEHY 75 ENS =¥ GS-CAPPAAR suA

I

A AAEY 100000E E4% As, 2 BE dAd gt EAE 5=
T 715548 Aud & A REd A HASS FoleAl 71544
2 H5¥¢ & A7) wEolgil4].

el gl 28 AFTE'Y 7 EH EAY = U NFEA
ksl ® 3.13F .

Fus 44 9old £5E 107419 BE o4 2A § ANz uFd
A8E AES 7edd g4s YA AoF(ANlE Fo g Foy, &ofol=
Fol)st olF IMolfE AAE HHFH(2AEF 4 EHF ©gE, 3H5 4 F
& HAHE Uy 4 UYoen Fojfio) ERH IS4 UdH YYSS
3.2¢F zlo]l ARYdr FE5d TEH TeSAN BHI HyA4ES E 339
vYehd g

tlo

8
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Analysis WPHS WHsted A Hulol2E FEHRY. 2y FYLAAEAD
TALAS FYLH Aget AAYFAELS AYY A4 vk ofys mo
THH UAS 2¥Y Aolmz, Y53 AASL on NYNAIes 4%
e 7PHE A £59 Foln 72 REH Sde: YA Taed A}
THE FA7IA 2 ASFTTE AGE o 4 TAs)A) 9 ALERue] o
s R+ Ae Ao oMl We FHY FAVA Y 42TF} o
S IEE F A7) diFel ¥ slAe] BHNKE T 3 ez
AR 2ol ohvdt odejstxle) BHE ol TAVA W ALTFE M
ia

ol

RE AYZAE AAYFA o o] majeri}.

N

tole], £4], RE

FE8HE 24
T4 x4
244 | >

A4, A, & Ziﬂ—“;j

2] A w) o] 2

2% 31 AEAN2YL A A ANESs 3y

olsh ol THH 2 HEH AZ AAolx Folq £¥Y THE Yyl
EASE 2 A Flsgel o4 REdez oA 59 ASH pd. Buy
LA% P9 H¥ % MY Slsold JMEE EAY Wy Aaejgs A
°of 4D Yol 27) 9 2FHE A% Y2 Wy FTTY, TH|A
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4 AEETTE AR, 2% $5H $AE A7) AdNE dag s
8 Wze Fye] ¥4 EAUdE AL d4NA =Hd Y4 Foe Zols}
80mm o]4, oldtel w2t AFTFH, FEHNA 4 ASFF AYHG. Yol
239 AAY 3L 74 715 HE IF - THEN 4oz vehd oga 2
o, oefd] Ag-H FHIIAS A BT IVe] 4ol 3o
g 9 AnE 7%
(1) IF (Insert-8 X#lo] Zt%) and

(@247 A < 500 and B < 300)

THEN (AF&7181& MS, AH8-FF3= Endnmill)

(2) IF (Insertd EAlo] 28) and
[(Hg24=71 (500 < A < 700 and B < 300)
or ( A = 500 and 300 < B < 400)
or (500 C A < 700 and 300 < B < 400)]

THEN (A}-8-2141= NN, AH3-FF+= Endrill)

(3) IF (Insert-g EAlo] z}8]) and
["HF24=7F (700 <A < 1200 and 300 < B < 400)
or (500 <A < 700 and 400 < B < 800)
or (700 C A = 1200 and 400 < B < 800)]
THEN (AH8-71Al+& NL, AH$-FF+E& Endnill)

(4) IF (Insert-® EAlo] z}8) and
(JEX457F A > 1200 or B > 800)
THEN (AH-§714= NO, A-8-FF+& Endmill)
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s a3 7%
(1) IF (*8Z% 9 Zol7} 80mm o] A< AH$)
THEN (AH&71A1E DG, ARE-FF+ Gun Drill)

(2) IF (37t 79 Zol7} 80mm of3ie]l H$)
THEN (AF&7141%= DR, AH&-FT& Drill and Tab)

2 dFeld ¥5¢ "dAde] el 29 AETY'Y I REY S4HATF
AEE S44 38T THEAYY AUg Poky =g, o9 @S
E 3249 v}

¥ 324 zt REE AAHTA W%

HE * ¥ 9 FEd 4% 3 A
1 LY 23S Ye UCAP 81
2 2249 n3% gy DCAP 82
3 LAY HES Y UCOP 96
4 89 7S yd DCOP 88
5 Aule] o, o CACO 67
6 &eol o SLCO 31
1 o]ME FHolE EJTP 15
8 Aso)l& BE SPBL 10
9 TS Axg TPCP 12
10 7HES dxw BTCP 13
g Al 495
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22 A49 x¥

AEANAHS ARg o AAsjol2E FHEY) A4 JAAATAES
F48= walele Production Rule, Frame, Semantic Net 5 o§2}742] 4] g
o) Qudl, % A7 Ao BSIHPeAN £RY J4AYFHEE TF -
THEN #Al¢] Production Ruleg AH&ala Rule-baseddl FHLAE HAE7HA
25% A

Production Ruleg 493l o]§

1

AEIA LS Aetr) AN AR
m¢] CLIPS[28]7} Production Ruled] 7125 £ Alawo)7) wifoels =& A

rir

4 M7, R0l Fola] Axdel Bgdel Held M, A4e) Ede] B%
@ 4, AgdelA A5E 4, $d4el S A 5 29 A4S mEAdl ¥
Aol wE olWg %3 R wWEolvh 1w CLIPSe) e Mad 49z

A4ARFAe] EW olF depdc

2.2.1 CLIPS2] 7)8.
(1) CLIPS2| st

N AEAAAFE] B BAL AAA HAo, oL BEAL
g 2] AdA H&olE ojelgol ol W&t NASA/Johnson Space Center(JSC)e]
Artificial Intelligence Section(AlIS)elj4jE LISPelojell 7] AE7FAIZR 0.2 A}
2ae] g, thE cojste] S84, ul4g LISPE #§7]A, 23 nl4 LISP
tools 7iutu] o} FH7t so} gl

w2 o]l EMAESS A7) sisted AlSaME Cdlelz HAsiA Cd
olet FHMI Y & U= Az"e A sl CLIPSCC Language

Integrated Production System)& ¥ X34, ge g, agn oy A&"
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3} 4e ETAS ATHEE AAseld Uk FI EW/IYS Rete FxAF

o] 7]2% Ag2F <loj(forward chaining language)e]r}.

(2) CLIPSS] 4
CLIPS: HEB7AARE F7] 9% 4Fd HFeldo] Hejoldh. wzAy
CLIPS: AEstAz% Al(shel) =& E(tool)oldt E#ivy. CLIPSE oE A
7¢l ¢loj(procedural language), ol& o4 FORTRAN, Ada, PASCAL, 1
gz C dejgt: o2 Factzl 2ol #ed s data-driven programe] c}.
CLIPSe] 7|£8xE thge MrA el
o fact-list:data® 9% AA) 7|94F 7,
o knowledge-base: & Ruled %%,
e inference engine: HAH<Q) dYg 4.
CLIPSojA] 203z xz2a#e Ruledl Factz2 F43 3, 22 7|8 (Inference

Engine)2 o™ RuleEo] A" A HA%

(3) CLIPS FAgo4e A&
« RULE: CLIPSe] A4%d uwhge Ruleojrt. Ruleg ZAw Zo] uhEso
of AfYslE 4o mololrh Ruleg Ada EE Pascalzdt 2 HAHA dof

o] IF-THEN £33 $asc.

IF (" x| &
THEN (b3 22 59

L
filo R
iital
&
L

aela, ABRANAE AggE EAE g Fot Ag A Hrh
RuleSe #Hx) APg FAwelzzxn o CLIPSE Ruled Az®iel @4

do HIELAA SWE AYATE AF F 2ZANE ATVt AxDe W
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Abel e fact listo)l ¢js] FH ).

« FACT: Facte CLIPSAIZ%oj4] dlolele] 7]®8jejo]r}. Rule ot Facts}
fact-list] Eajsb= 9ok EAekAl 9hi= Aol Gaba Hao] BYH}. Facte
THEA A ReEsE Y=g FA4%Hd. 2gdsm 74 Facts number, word
B stringe 8 FAHd. Q string® W EE Fio. FactE g gye
assertd ol E A-gets Wi deffactsE olgsi4] 27)18 Rojsi: whiol

32
ra

« g7z : CLIPSY) ¥Y7zel &% Rules] 3o wy

1

=

(defrule <R
W

o ol B> ["CEHES"
RETE RIS

e o B

;Left-Hand Side
(<< nH=) &HAD>)
(KA F3)>)

. ;Right-Hand Side

(K< md= £¥>5)])

222 AARAFASY EW ol

Ao 45PN 4AY 2 REY SAARTY FolA 217004 ol
EUY Y 1YS yud g 2 A 25T duP sy RE
477 Hg CLIPSz I=sad oes .

o ¥y 9 AulE )%

(1) (defrule rule 012
(gosub DCAP)
(decision for DCAP)
(a square-pocket yes)
(psa ?a)

{psb ?b)
=>
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(if (&& (<= 72 500) (<= 7 300) )
then _
(assert (process MS "Square pocket for insert” p "Endmill" 1))
)

)

(2) (defrule rule_013
(gosub DCAP)
(decision for DCAP)
(a square-pocket yes)

(psa ?a)
{(psb ?b)
=>
(if (f] (]| (& (&& (> 7a 500) (<= ?a 700) )
{<= 7b 300) )
(&4 (<= 78 500)
(&& (> ?b 300) (<= ?b 400) } )
)
(88 (&% (O 72 500) (<= 7a 700) )
(&8 (O b 300) (<= 7b 400) ) )
)
then
(assert (process NM "Square pocket for insert™ p "Endmill” 1))
)
)
(3) (defrule rule 0i4
(gosub DCAP)

(decision for DCAP)

(a square-pocket yes)

(psa 7a)

(psd ?b)

=>

(if (] (1] (&& (&& (> ?a 700) (<= 7a 1200) )

(&& (> ?b 300) (<= 7 400) ) )
(&% (& (O 72 500) (<= 8 700) )

(& (O ?b 400) (<=7 800) } )

(4% (&& (> 73 700) (<= 72 1200) )
(4% (O b 400) (<= 7b 800) ) )
)
then
{assert (process NL "Square pocket for insert” p "Endmill” 1))
)
)
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(4) (defrule rule_015

(gosub DCAP)
{decision for DCAP)
(a square-pockel yes)
(psa 7a)
(psb 7b)

=>
(if (|} (> 7a 1200) O 7b 800) )

then
(sssert (process NO "Square pocket for insert" p "Endmill" 1))

)

)

s dEF 7%
(1) (defrule rule 049
(gosub DCAP)
(decision for DCAP)
(a depth-cooling-channel yes)
=>
(assert (process DG "Cooling channel processing” p "Gun Drill” 1))

)
(2) (defrule rule 050
(gosub DCAP)
(decision for DCAP)
(8 depth-cooling-channel neo)
=)
(assert (process DR “Cooling channel processing” p "Drill and Tab" 1))

)
2.3 AAhAFAS A
23.1 A2 AT HIwy

7 RERZ $AY JAAPFASES Y99 AHMEWUE Agete] A
A5 Yoll 4 $742 wiol] e iy WE, GoH} e BAx EAH
v}

un
tfo
S
N
Bl
3e

(1) F&o "43 A3y Aolols 1uile WA 4B 7] wid,

ZH7AY AU5Y 2N B} mE REY Wl $FA Hiibo
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gty oeRAs 2A gag.
) AZ"E FHE W S FALAAY DS olge wabo] Hurs
M BEd] Aog Mol AAYRASY S AFHT U Ao Vg
(3) AANFTRAT AR, oJF 712 Yol THAAANA AES oo
Aol otz oJAEHE SN ANFHFAE USe7] B UBgo] B
F 4.
() 78 =X ovl4e] 4471 T0d JAAAFNE A8HH o)n] FAE =
Adol2E BA AFHE AL e UAZE A]folw HEAANEH ol

W& Alzte] g3}

ANZAL BARET A7) ol B d7elHE 22 329 pe Ha
Pig Agstsic

#4923
- 2y O

'7%’-"8'911} AR} b Knowledge Map R} AZ 82

2% 32 74 HEE I Adeey

Knowledge Mapg A}-g8}= ey

re

BHE $ANZH AYuol2g 73
7)ol JARATFAES AEs: A% 44u 4 ATr)ee dsho] s
A olml $58 Aduelzol $3 W HYT Tu JHPAFASE LBy 2
A $A4%7] fisidelt. Knowledge Map2 28 333 o] 72 zHas 27
Aol A 218 [29].
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£y

4 ¢

3

e

¥ 33 A HE: da)

A AE AT 2794, FAYA, A8GAE s g 2714

< THAAREAS AT R Holdly UHBE A 9w, & Y9 H
o2 #e 2AE oldidt & YU ¥MY Yo 9 We zem B
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FES dests) VAL AYYD. o) WAE B AT ARANEG Ao
SRR ASHT A4FUAA A ddelNe YR 24s) WAL
LSS Aol 2ANRANA +Y A4S A4 2Fe FReA 7z
ok olg 4GS TAUAGNY obrkx AR FHol ohU] wEe), T4
€A AEAS dHHE B4 oS ARSUG. ZAUAS)  shxoAe
Knowledge Mapg AH4814 441 #2458 Azdg.

TA AT A% gAY AYPAL FHLAREAS G FAP olE
FE FURG olg AN $UY JARIFASLS Yde) By wgz o
M, Aol FHE AW sl Ao w=@ o) WAl TYLAAE
ARH FAF0l L4 A4ol2E FHe7) Aol Knowledge Maps ol
WA A4 HWFol 49 sojzcl W

Knowledge Mape FHYABEANAL F4S P Soko] Had
TAN FEE AART, AYFRAAAL FHLANY JEHE AR Fojge
WA ClAA g0 =@ PR E: duly A $g%Y TYLAAEAG
AUIHAT 247 Knowledge Mapg o134 #4& £F%ozm 44 57
7 Aok Wk TLAREAL A4FRA #8e BFol o] o
AA Wsketd, F vl ool AW WA A4 24 o ol A
ATHAE LAY de JArYFYes ByYPo.

2.3.2 Knowledge Mapse} 7wt

T dTldE JAHAFAE A 2587 f8A Knowledge Mapg
3oz Mg, X5e SAAAA S HegA), YL s5EH, %
< ¥EYE g

£ dFol4 Aed Knowledge Maps] @4 F4HEE 29 349 .
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FHe 544 HEF 4 FolFt A449€ AES 718%H Yol =g S
E NVe5Acl 2yl e, g¥F o Zelfdld TELE A TS

Aol E¢H SA4HES E 3254 vehliRen, Guifolt LA &A=

M

NSS4l E0H S45S aFeW E 3263 gm, TojFelst mgui
4

Wehe 713548 $45L F 3.273 o] s

H@F 9 Aofol FEFLE ExH:
7155 A% Knowledge Map
(E 3.25 &%)

HEFolw n53HA ol follnl TRA
Eqee 75 54HE EAE= 715 H54F
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(% 3.26 #==x) (E 3.27 &%)

28 3.4 Knowledge Mape] A FAR

E 325 3yF 9 Fo]F FE9A Knowledge Map

BEEEL Factual | 71234 | 712<¢A | 23714 | LS
71554 (F) (P) (S) (M) (T)
H il 7=
7}) 5.*—1711’[ gﬁl? G-F-7}-1 | G-P-74-1 | G-S-7}-1 | G-M-7}-1 | G-T-7}-1
9. Aur e} 3x G-F-7}-2 | 6-P-7+-2 | G-5-7}-2 | G-M-7}-2 | G-T-7}-2
3. iw 2 Ak qﬁ G-F-?[-3 c—p—:rt-a G-S-7}-3 G—M-7[-3 G—T—yt-s
£ 4RO} 223 Bl | GFob-4 | GPob-4 | G574 GHeoh-d | GT-7td
5. ANE97} ¥8 84 (2o} | G-F-74-5 | G-P-7+-5 | G-S-7+-5 | G-N-7-5 | G-T-7}-5
w5+ 54 or 3"5
6. Anes We gat (2o} | G-F-71-6 | 6G-P-71-6 | G-S-7-6 | G-N-74-6 | G-T-71-6
I{H"'r%l Bl Z4 orv]oiA)
7. A4 ZUA G4 G-F-74-1| G-P-7+-7 | G-8-7}-7 | G-M-7-7 | G-T-7}-7




i TR TR e e e~ — e o] e
" ] 1
_...._O n 1 | ] I i 1 mm i ﬂAr .ln_ur .I_O-.l l_..WI .JA.JA-_“A.—-_A
o B Bl B Bl S BSOS QR JEIII
~ [T A1 [4-14-18] [ A2 Ao ] e 1A [d-14) [ A1 [2- T &1 (4] (4] &1 d-14-]
S TR oree | re| e e~ e | o] —ceemw
[]
ﬂ m ] 1 1 t | ] ] m.m u_uu ﬂA.l. 1%' 1m__vl .mﬁr k_.n.ﬂA%_A.ﬁ_A
R I e o et Bl Bl Bt et e
Ho 1L LI 1L T o LT L) L W 2 (-1 1150
T sl e R e A e
W 33| TEE| W TR OwE| X T T | NRRN
L= ep) pom) ph) gnl wnl Bl 6w | Gl godad
M |4-1 4] 1 1 4] [ 14 [4-]4-] |41 4} 4 AT 4] (& [ A-1d-14-14.]
R TR e | T me| e | — e [ =] —cvess
—.._0 m 1 | ] ] ] ] | m.m u“H _ﬁ .H__Al ‘A_..w! .s.wr.. -l___-M! A_A.JA 1 .q_A
=l dal 4] 4] Ad| ag| 4] 4 4 | 4] dadd
™ Do LILoLD Lo [~ 1 L2 e [ ] [ ] [ ] =] LD
TR e mer | e e | = = @ L] oo
2 g T W) W] owE ®E| X T T | N| NN
S 7| R Beme e ome | omes | o] B o |om ] e
iz, L ] - ] [ -1 A 1 ] [ ] e | LoD L2 L2 [} o L LS L ] - ] -]
90 ..A..OH.On
3 EE o0 % ..J.rﬂh_oﬁa it
ﬂn =1 [N ﬂ.ﬂ
P | BB | ok 22 ®)
CEE Y == ol
= ﬂ_oma% llww L L ,__e_.T IR
WE ) e | TR 1 mogo | B | O KT
Ty RN il 0 do | X
z_.nh.w__r_ JOTEORR | o w | T | de oue [N R Ho
0 | Nttt ue | RBR! Jomoa | Yoo | X | THEWH Mol mmaﬁozqn
PR BUAET | Ptz Mo | NEE |7 | Mygug RN | SRRy
oI | HAN: (RRW | WP | T o o | B | PRETR | TF | /0
oFFT | WFRL | oo | TWN | ohdny | T | abaml e | E | i nisonon
o - 3 _— - - - ——— - . _— - . —— . » —— - ——— Y " — - Pame . - - »

(X 3.259] A%)

87




g5 Knowledge Map

¥ 3.26

T+ amon ool Il el B A A B i T .._..M i e i B ..n_M
o ~| "RAN| T ﬁ_... ™ ._.,__ﬂ_u. W| BTRD TE T | NN a o
ST ol A A o) i
~ dada | Al A A Al Bl Amen| o A 8| feo.s. | 8 &
l.._ﬂ-l. N EYD — — o —y — N YD —iR o - — O\ ETD — o2
_— | ] [ | ] 1 1 | 1 1 ] ] __I [ .I_—.l -I_—l [ | I -l—rl. -I_-l.
~ ~| W™RNN T v T OWwW R BHH ==® T . C CR)
sE| Iz S I LI Zp ZIilalii
Mo =W - W- 9 A, A, a. an, o [~ - -9 a0 A A A, 8 o
.3 eI | s | e G| G 6D mROued | el Mo- i e T
L= . NN .”_u- T W OWw W R Tm B £y "N )
Tl hhih b bl bbbl GG b b b ohh| &
~ Addd | Al & ol as 8| BuAn Ad, A Al ot.| & A
® araboivid- 2 B ol B R R e A S b ek T M..
o > TR ..1__,. T ! WYy W TeE cclie .._.._...,- CRC T o
St U B O )
N anaa |l A&l A A aAd o] Aoa| o o 8| ool o B
_ raubvid ol ol el e M It i e i TR T ¢
R I R T - B B B e o B
R o R N T R
2 adad | Al A a| as a| Aaa Ad, o A | OCufle | e A
{4 dodje Wmo W
wON XX »n P

ﬂ_yu ~e P .__O.md .7|,*L F:) po i il i ~ -_»do ﬂo

Ty | TR F i+ i+ el A =0 o

w ﬂ.r r.&o_w XT.A o_a .ku Lwo H____ .In mn__l ¢ oao_a FUEe 7.ﬂa0._ﬂA2 ~TE .

% ais o | B, | NBOK | Joirt,, | RUMKWTWTEE | BBt | | R =

nn_i&o e = .mewﬁqw ~ Lo o ﬂﬂl _.._o of =

o Ny | Py g2 | wEs | mRELEl | NTew ) R | KO ©

ulr ﬂ‘_ﬁowaE._._l.... do| | H=XE .. | TN RITR ..rmo M2 | Bmx M .M-mu EANY | R BT -

Jo TNFIH S | ok = AT | RTS | TIRNK N ..,TW.Z TAD | Aok =

~ )..-....,11234 \J‘UII. m.l o~ .m_u..l.\) o ..r.l.M; PP l\._._ﬂuu;.lnz. PR .M., R, M; i oa oz

88




¥ 3.27 o5 Knowledge Map
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A 3 4 sReyddgy dxeEs

7t Bl EMHE 7IeHAHE Cleeed ¥R hEEd, AV, 4
37 B deld ptE FAEAT Az AHdojzoll A M= RA
g, AgY Sded & 4 FAAY MaeME ZEA odkkd. AEEY
Zh BEe AMzsygg d¢Rd, 2 REEE 12U AFEMs dn «d9y
g A7t dgRE JEAA AFTEAE AN WHE THEABENT A
83 k. olshzto]l ZIEHYU EFo] EAEHA WA oAg =L A}

o)

AL 71&Y d3:EFel AdA s ARBE ¢ A7 Wi, 4 3F
7ol dd A AARE AAMelAE AHgehAl kst Myt g g
dNA AAAAE T 4 Y= AL A Ao 2R AEHA AlzEE Aw

drhs AL AAe] ozl FAA HoldE xdler] wFold.

2% 3.6 B¢y 2AYG FYue 7Y e

dzElFol A AFeAzt FASE CGE B2EY 2AS gds e
2 3o d9gstd o A B8y 23S gy Z1EHA AFeAst ¥
3.600 go%so] Aed, 2N [ ]2 FAU FHINAES M2 LT A4
& sk FAVIAECIARY 2 AFRA AHAH U7 wiEel FTAESL] Z7)el
et FMEese FAVIAES B Aon], AEH FAVA dEE FF Vo)
Sich. ole] Zzez wkeF HH 9 el NEEA Feid 58 o wA
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T A4 o)A BT Yabo| yUctH, AP ASEAY Ws 7y Y4
® 7k¥#71 Sig DG(Gun Drill) #sje] &gt o 7Mule]l 7|554o] o3
FAES HEHI Ao H=olol ). Gun Drilldde a7 YA 97
B8 ®o At A4 fAMcE 7HFel Ases] wEol. =P gy u )
HIE 71554 FollA 4R gao] 4y =& uH Haolw, o] ALay)
A4 deitde € 4 A 29 TS 99 wAL ATE & Y-
Auke] Z7tsloldq AU WA 49sjojop o).

Gt E Aol 99 oot el "gigel gl 29 423" 107
A FE A ATENEY d2AFE 7 REUE B ATEAYG o9
2AEE THAEAAEAZREH Y53 Ay
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A 4 % MOLD CAPP x|A®le] 7wt 1 zx
A1 - Aade] e

B 7oA Med A4EFE FTALAE BEAANA¥A MOLD CAPPL
LAl Y 29 AEFYS d4eZ de 7 BEZ ATe=d €y A
T, FAA, AETF, MEeA 4 A4EA $2 AEHoz AEde F
A4 A Lloltt. MOLD CAPP Al&%1-g AfPatE BYol shtl o3y F,
ALgelld FEel EHEASH g FEEHY YW g A
Foll ZIR=E T84 dsts F4% g2 s CADAARA 45 CADE
dlolEjslo]l2E 44 UAnFES FHA MZE dolEHlo]AZ M4
MOLD CAPPA|£5l9] oz A48 CADS} MOLD CAPPAlA®l9] olE
slol& ¥4 EXE nHY ¢ Uk £ AFME uiBy S 9F e
I, #3Heg CAD/CAPP Qe o]z dg AL F /9 mE(UMY, 2%
B S YWl Y e (o 419 HARBE EAH A).
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(Working < 2714 2
Memory) AH&FT 7]
fact | Rule %
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Routing Sheet

e Pheel

2% 41 MOLD CAPP Axwe] AYx
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CACO, CLP

EXEEEEETE

T3 €49 ZA

ROUTING SHEET <
g 9

a9 42 43y MOLD CAPP A~ele &5
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W3y MOLD CAPP A2wlg) 32554 Head Data 99 BEo Mgy
AR UY AF PE, § AFUI, 2, AEW, YA, 4AG 4 2
At $E& A& ATHE BEo|d.

A&l e ANE FEZoA AHEA A4 Ugan gu, JrEe o
HOREA ddM FHEAS B AANE FALAZNA FES Wb ojw
SAEARNT Hete PEY AXE ddgabd aw LEd oY ZE Yn =
PEUZ, BEW, 4T, 22 A% 24, ¢r] S 448 4eReA 87w
o FES A9 RE o YRE JNsE E44 Uz b gaoe
SREAY FEE A4ulol2F 7] F M Working Memory)e.2 7]ej 411 o},
2 v RS FERE &2 e Z1SAol INH gAe] gy B
SAEARNA Brt. olm) FHLARE ojd PYYSe EFx $EE Yes ma
Nog oigaia] A2golA A4 Y44 & NAGBL 24q)7) el 7hol
RE Aulolog o] F AL 22782 Ful ATFH, TAIA, 4
BTTE AAAT 3 Holl ATENRY d1eFol g A9 T
+H€97t 2A=Y w2 Routing Sheets} &,

YE7HI2HY MOLD CAPP Al2gs] 7o) A48 AEAALE 4
(Shell)& NASAox sju-s CLIPS (Version 4.2)E ggon, #ue uwce
W82 9EAE F%sn Yd. =Y MOLD CAPP AAglg A9y & 9
= AFEHE= IEM POUXT/AT 28 71%3 CLIPS7} ¥ 4 &= work stationo)
©. MOLD CAPP A2zgls| 223 Qi: 25 I HEse] o

SlA AEE ARy FTHLANEEL 7 REo) EAs: 7)5EAo o
B B4SH AT HNES REEZYY TH44AAY IY 4% Fo) MOLD
CAPP Alx§le] 71H=g Fal4 g8 ot a8y o)f8 srge
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HARANA 4EH HEe YNE FHLA YT PEE WDl Al A
Fook BE2 THEA BEL S FFHAEU T2 Holst o7 o,
2 dFed n3E YY - YAy, FUY - 2 ggez 3o T3 EAA
AUlel CAD Al2glofa] H4H HFol B¢ CADE cjojeimo] S B4
4 ATAFE FHN FTHLAE dholewlel2Z WPy MOLD CAPP A~
Bl UHPEE AR AFTHLANLEE A

CAD$ MOLD CAPPAl£gizte] <lEjsol&o] oigt HERAL ©A5an
¥ 433 Ad. 9YAd4 daFel i HAA4e] =Hgickw, MOLD
CAPP Al2®le) 84N s 19 449 22 2 BEo B4 YRE sz ol E=
Ho8de Y2 FHLAE doleimolao] Agsloler FEHeT FTHMLAN
F¥Hct.

CAD A)2%]

CAD-§- B4 dxEF CAPP-g
D/B D/B
NOLD CAPP x| xw

2% 43 CADS MOLD CAPP Alawdzhe]l <QlEisjo)lxo] it Adr
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Master File

A E QKE | UAP | DCAP | UCOP |  .......... TPCP | BICP
|
HEAD. DAT TPCP. DAT BTCP. DAT
HAE YE 5& ]
34 |7 LN}
LA
AE UCOP.DAT
Y Hx &
32 b | v g v
TREAA
UCAP, DAT DCAP. DAT
RE | &
HE | 7| d g e BE | 7H| W9 & v
| L [ ]
24 Y7} 7t &34 71E (2)
E HE U ge 9 AEe % (5)
K o dag g 2 2lE (4)
a 4 | du# Mg 71E (3)
&
b ul | &57HE 1% (8)
A 4
c F) ¥ 49 kA= dejEe
AeE vehd.
Ze] MAY
g 48
a3 44 FHAAEL doly F=
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A 2 4 HE A

2 d7eA Ags MOLD CAPPAA®IS R-E Ilo & "dige] fiE
2g A&FW" ¥ e HEARG
2.1 938 MOLD CAPP A"l 23 Az

sty A2gs A5 AYAFYE A¥E AFol dF HE dFHRE 4
Etsdl, digsls FRE 48T A ad 456 Jelt A ags
TAAAY FES Aok Hid A7l 28 S g dA4eR ¢
A FREA 7 FYAHE LA v, THEA FHS =4%sd ad
4.6z ).

BES AFsm i 2E dE ZR AL ek =, 44" A
7t 29 470 veht e old AlAF WReds EEY S e F
BAAE AAulol st A7 T Aol UHEHD. olHE F¥Y TAHSE H g
EMqe= 71540 E2EH HAES Ak sod, HAUAHE §7 ElA
Holl £8H FEES ddA 48 AL 2¥ 4.8 v

Y344 AZS AXZ A ALY Jifte] FEZ|WA YA T YAE
& 7hedte d H8® s A, AV, AETFEC] FedE HdAAR. F
27147 AR Folls AT HEA delgd sy FH7)4 e AA
Hoh 7HEeArt ZAEE AETAES o9sted By H4zA § 24,
Hatol AAslojol t, FHoME FEA g HREN ¢ E7] @,
BE YFEo] 257 Smme o FEF E B4 & Foll FANFE dok dB
g 543 34, A4S FEHA ®27ldor d VR4l /17 wife £ A+
A 4.
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geld 28 A& YU dydeR e dzy MOLD CAPPAAYE
23A]7) Aol Routing Sheetzh 28 4.9¢] EASR R, Uex) FES ai
Routing Sheet7} 2% 4.10 - 1% 4.15¢) Jeh} Ut

INPUT THE BASIC DATA FOR THE PRODUCT

{1] Product Number :

[2] Model Number :

[3] Product Name

(4] Die Number :

[5] Planner

"071DA"

*3J06922"

: "NAME PLATE-H"

"0CMJ0T1"

: "LIMN ), T.”

ay 4.5

AYE AE 9 ARUY
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< >
LOAD

>
2

BN
ahE.
25
)
o
ol ke
Ko
T:
AN, o, i
rEpe
Sy

2

(7hH)y&x7+g Querya
7\.—
(1h) ﬁil 7 %Wed Yy /
H 73-
(hgz 31
a7 e
7 z T e
(u})j?gfr}-z- B 237
7l&
24 &9 AA

ROUTING SHEET <
¥ 9

2y 4.6 E¥Y 3RS Yo TYLA A
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INPUT THE BASIC DATA FOR THE PART

% o+ 3
= X ol
= Tew ¥
ld-.... [ [+)
2 - = o B
- - xF i S
i £ %3 RS
T HW = o2 e N
G Bo o o 7 %3 %
| e o wE 2 o ue o
® .IJ__-...‘M. ) tﬁnl...-. < o ...Wd -&.ﬂ-ﬂoﬂao —_— %
| kaE Sz %o GTWeL T
. ~ . ® v 2 M B, oz ow e dae L
5 o s&lT |4 xEe i §omoerliee gp
o ~ w o o o Mo MT g W el 08
: = .o RS g Tt & o T BPHNERS LY
- o D ASS o o Gy TR 0 Y ™ T e
~ 55823888 ¢z T o TR oz Tafmn il
=TT @ emmo TR me FEELL gee® S oy wnﬂ%
22 Y epIME  NBRS o S2eudb oF et
5 - o = = M STR T oo
Wma w2 =8 N n“ = _M %ﬂ. _.;o.._/uq»a.u.p_o% o 7o_mw oF ,.m.?_.._oao..mno#.m...ﬂ. 7%%
a“ =1 “ W m m..h ]ﬁﬁ"o"zz .3LOOO ~ MMW-./“ % .HT
+ 22 32 E oz ® G Namel® R g ROTTRER pnll
& 5=k S & 0 e, wREEEs ot KE RTar R Sesen
- " & "B ZHMEIGK dERg o NN Rkl TEL
TS = =5 s = ki R S A S
N/ — — TN BUETTE DR g N Hororirul-Bo vovjor®
n..aﬂﬂxnl .ﬂ.‘.ﬂiﬁdﬂo mnnr.._._/._..u @ ..HC AT_..Mo.Ulo_n_ R~ TR ¥
U= moeldis pRFRE LF BN Bt H
T g e geree oo o o = X
™ B

A% 4

[

—

=2
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ROUTING SHEET

PROD. NO. | MODEL | PROD. NAME | DIE NO. | PLANNER | DATE

0TIDA | 3J06922 | NAME PLATE-H | 0CMJOT71 | LIN 3. T. | 1990. 8.23.

PART. NO. |PART NAME| MATERIAL  |PART SIZE(A>BXC) | BEG. DATE | DUE. DATE

J03 | DCAP | SM55C | 250% 250% 50 | 1990. 8.30. | 1990, 9.29

NO. | PROCESSES | M/C | TOOL | ST
I |First rough cutting | MF  [Face Catfer |
2 |Prima pocket processing | MS |Endmill and |
| | i Ball Endmill]|
3 |Second rough cutting | MF  |Face Cutter |
4 |Square pocket for insert | NS |Endmill |
5 {Air vent shape processing | MS |Endmill |
6 |Sprue bush hole shape processing | MS |Endmill !
7 |Guide pin hole processing | MS |Endmill |
8 ["0" ring shape processing | MS |Endmill |
9 |Cooling channel processing | DG |Gun Drill |
10 |General hole processing | DR |Drill and Tab |
11 |Eye bolt hole processing | DR |Drill and Tab |
12 |Electric discharge | EM |Electrode |
I machine processing| | |
13 |Finishing processing | AS | |

238 49 24y 32A4AE e Routing Sheet
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PROD. NO. | MODEL | PROD, NAME | DIE NO. |

071DA | 3J06922 | NAME PLATE-H | 0CMJOT1 |

JO5 | DCOP | SNS5C | 250+ 250% 60 | 1990. 8.30 | 1990. 9.29

NO, | PROCESSES | NC | TOOL | ST
1 |Rough cutting |  MF |Face Cutter |
2 |First rough cutfing | MS [Endmill and |
| | | Ball Endmill]
3 |Square pocket for insert | NS |Endmill |
4 |Hole of bolt for assembly pocessing] DR |[Drill and Tab |
5 |Cooling channel processing | DG |Gun Drill |
6 |Eject pin hole processing | DG |Gun Drill |
7 |General hole processing I DR |Drill and Tab |
B |Eye bolt hole processing | DR |Drill and Tab |
9 |Electric discharge | EM |Electrode |
| machine processing| | |
10 |Finishing processing | AS | |

a9y 410 E¢€8 715 zwe9 Routing Sheet
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ROUTING SHEET

1 |Square shape of material processing| MF  [Face Cutler
2 |Square shape of material processing| €S |Grinding Wheel

3 |Eject pin hole processing | DG [Drill and Tab
4 |Cooling channel processing | DR |[Drill and Tab
5 |General hole processing | DR |Drill and Tab

7 |Three dim. prima shape processing | NS |Endmill
8 |Simultsneously processing | NS |Endmill
9 |Copy processing | MC |Ball Endmill
10 |Electric discharge | ES |Electrode
| machine processing|
11 |Finishing processing |

I
I
|
|
¢ |Assembly for simultaneously process| AS | |
|
|
|
I
l
|

2% 411 siulg Fof, Foj¢ Routing Sheet
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ROUTING SHEET

1 |Rough cutting | MF [Face Cutter |
2 |Eye bolt hole processing | DR |Drill and Tab |
3 iGrinding processing |  GS |Grinding Wheel 1
4 |General hole processing | DR |Drill and Tab l
5 |Lead pin hole processing | DR |Drill and Tab |
$ |Finishing processing | |

a2y 4.12 ojdE EolEs Routing Sheet

ROUTING SHEET
PROD. NO. | MODEL | PROD. NAME | DIE NO. | PLANNER |  DATE
07IDA | 3J06922 | NAME PLATE-H | 0CMIOT1 | LIM J. T. | 1990. 8.23.

1 |Rough cutting | MF |Face Cutter |
2 |Eye bolt hole processing | DR |Drill and Tab |
3 |Grinding processing | GS |Grinding Wheel |
4 |General hole processing | DR |Drill and Tab |
5 |Finishing processing | |

28 413 Asje]l: £59 Routing Sheet
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ROUTING SHEET

1 {Rough cutting | MF  |Face Cutter I
2 |Eye bolt hole processing | DR |Drill and Tab |
3 |Grinding processing [ GS |Grinding Wheel |
4 |Sprue bush hole shape processing | ML {Endmi ]} |

I I

5 |General hole processing DR [Drill and Tab

¥ 414 323 dxge Routing Sheet

ROUTING SHEET
PROD. NO. | MODEL | PROD. NAME | DIE NO, | PLANNER I DATE
071DA | 3J06922 | NAME PLATE-H | 0CMJOT1 | LIN J. T. | 1990. 8.23.

1 |Rough cutting | NF  |Face Cutter |
2 |Eye bolt hole processing | DR |Drill and Tab |
3 |Grinding processing | GS |Grinding Wheel |
4 |General hole processing | |

I I

DR [Drill and Tab
5 |Lead pin hole processing DR |Drill and Tab

a¥ 4.15 AFSE 4239 Routing Sheet
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2.2 CAD/MOLD CAPPs| F¢A|&wlo] 2%t Al

CAD9} MOLD CAPPe] gleisjlol2sl AlARE $hollA] o2 &R %
d IYS Yug dAez o] dty MOLD CAPP AAgs slm, 493
W oohgat

3y MOLD CAPP AA®lold: 4YPH MEo F¢ A2 9 FFo)
Rk RSt d¥e THEAAN AR 9843, CAD MOLD CAPPo]
Adeisflo] 2 AlLollAe AE 24 HEd A 3392 MOLD CAPPA|Ag]q
U=, ity MOLD CAPPolAlE ad4s A F44AA AR
BE2 AAsAT QdEis)o]2X MOLD CAPPIAE ¥4t¢l4] dneg)Es S
4 CAD A|2%1g doleiulo]l2F FTHEAE dojelulol2z His=d oAz
AYE $898 nAS e dRA AN ¥ 41600 el B8y =
35 ¥9s d4ez d4 CADMOLD CAPP eislo]lA AlAgle] 44

#<¢l Routing Sheetz} ¥ 4.170] uehuelr] U}
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Master File

A E YR | UCAP | DCAP | UCOP | ........... TPCP | BICP
HEAD. DAT DCAP. DAT
"071DA" Part A 8 c D
"3J06922" Isfo. 1 |1 |1 JO [0 [0 i1 O |1 |1 |1 (12|20
"NAME PLATE-H" H
"0CHJ071" "1999. 8.23"
"LikJ T." Jo3

SH55C

250

250

50

"1990. 8 30"

"1980, 8,297

2 416 E¥Y 2L Yool W FHHAEL dlolEmelx
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ROUTING SHEET

071DA | 3J06922 | NAME PLATE-H | OCMJO71 | LIN J. T. | 1990, 8.23.

! |First rough cutting NF  |Face Cutter
2 |Prima pocket processing MS |Endmill and

| | Ball Endmill

| |

: :

3 |Second rough cutting | MF |Face Cutter |
4 |Square pocket for insert | MS |Endmill i
5 |Air vent shape processing i MS |Endmill |
6 |Sprue bush hole shape processing | MS |Endmill |
7 |Guide pin hole processing | MS |Endmill |
8 |"0" ring shape processing | NS  |Endmill |
9 |Cooling channel processing | DG |Gun Drill |
10 |General hole processing | DR |Drill and Tab |
11 |Eye bolt hole processing | DR |Drill and Tab |
12 |Electric discharge | EM |Electrode |
| machine processing| | |

13 |Finishing processing | AS | !

2% 417 CAD/MOLD CAPP clesjolx Alags] a9nz

MOLD CAPPA|A¥le] AXEgo] g3 EE2O ofe] 13 yosiz B
H4s) B4 wEe), F xzads} gold & & usy MOLD CAPP 4
2ge] B¢y 2AS Yool WY RE L4 Jehagich

W3t MOLD CAPPA ARG Abgsted BE Ioj) gl "gige] gl 249
AEsdl Wl 2 REE FHLAE 9% ANt 28 490MRE oY
415712 vedlold Qed, olF AWATANS €A AR THLA Yol
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FAstn A AETHEARNNT ¢YE AAE vlas g9 T Pyslnz o
4840 UFdE.

4% CAD/MOLD CAPP QEjsfjol~ Al2ge] AyAds A oistsy MOLD
CAPPAI£®e] A7et 2 YAHng, 3T 71y H4e gite] =&
CADst CAMse] $3gtel] iy TFAES t=d 3H 719 & Hoz 459
t}.
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A 5% 2 &

2 dne 423 ATAEHE 9% FRLAE AAATFH AL
s @724, kg MOLD CAPP 2@ "gige] 9T 28 AEs9E
ez A4AA7EL ALY AETH THEAE ARAA2o|. A4
olaZ THat7] % A4e H5L WA 237 2AHARAE #9% T34
AR S JEIBE shE W Protocol Analysis WS st glen, A4
o TS B Ax" M 44¥ HEspAzR A(Shel)el CLIPSo]7] =&
o, IF-THEN #4le] Production Ruleg AH-g8t%ot. aglm 249 HEHA
g ey Aes AAS7E dBAel AW EHE Ad fsha x| Ao
~ 72 Aol Knowledge Mapelghe ANAZRFEE A-F3td g9 A4E A
Fersict

MOLD CAPP Alx®lo] ZA4AE 9371 AMAE AEEHY 4 FF
ol ZAHE N5EAe G2E Y4ES usPe 4R Foll, 948 HA
=g stEeted UL AETTE, TAVIA g AE71AE HEAAEEY FE
72el Sl FEH AYulolzolin HAHA R, ARE FA7AE 7t
zeqAd SneFel A4 AFSAEA RAAAEF dRck. =Y LZYF
gy - 2Ny, 2EY - 2 ddeR el THAARS Magle] CAD A|="
4 A4H BEc B¢ CADE dejeelzd 344 dndFE FNA
2dAE doleisolas MBS MOLD CAPP A2gts] 3Rz A5
= <lE{sjo]2¥8 CADMOLD CAPP AZHIE st et

sl MOLD CAPPA2®E 107]¢] REE FAsle) Red, &+ BEE

A9AZ AT THEAREAH 9T S AnE wayg @ T FIEHE
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2 1 fxA4e] Y458k MOLD CAPP HEAALRE LZEgo] A A
T7HAE% A9 CLIPSE of&3tod IBM PC/ATOIA Awtsigic

2 A&dlo] Nut oz CADAAYO el REZ/ SAHY ulz
MOLD CAPP Ax®le S FAHLAZ $957] mgfd, AZ 3 vldo]
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22229 gax

: By Lia Ju-Taek aud Oh Jeozg-Soo

(deffactn wunber

(wumber 1))

H] LOGO L]

(defrule logo
(ipitiai-fael)
{eol {wain head daia))
(wot (loge))

>
(system "cls")
(printout 1 ** erlf erlf erlf orlf erlf)
(printout t * »
(priatont | * ] L
(prinfoat | * * NOLD CAPP SYSTEN Ll
{printowi { " . -
(printost  * . (Yerston 1,10) L
iprintost £ * . «
(prisiont t * ’ L
(printost t * . KIST CAD/CAN Lab, L
{printout L * L] ad Ll
(printost 1 * L] Pusan Natiosal Universily *”
(printout t " . Hanufacinzing Syslem Enginmering Lak, "
(pristont t * . L
{priatonl t * . L
{printout I * * 1990, 7. 2 L
(printowt 1 .
{asserl (maia head dala))
(assert {logo))
(aysiem "panse”)

)
i HEAD DATA QUERY RULES .

(defrule head_bamic_data
(declare (salieace -10))
Trem <= {main kead data)
=2
(retract Trem)
(syslem "cis”)
{printout t " crlf erlf erll)
(pristont t “

INPUT THE BASIC DATA FOR THE PRODUCT

erlf}
erlf}
erlf)
crif)
erif)
crlf)
erlf)
erlf)
erlf)
erif)
erif}
erll)
erlf)
erlf)
erlf crlf er!f erlf erlf}

“erif)

(prinfout t "
(printont 1 erif *
(assert {product_sum =(read)))
(priatost t crlf * [2] Model
{anserl {prodeci_mode]l «{read)))
(primlowl t cr¥f *
{asgert (product_same ={read)))
(primtont t erlf * [4]
(assert [drawing_pum *{read)))
(printot t erlfi * [5]
(assert {designer_nmame =(read)}))
{assert{oub-part melectior))

Die

{1} Product Number :
Number :
[3) Prodect Nawe
Number :

Plaager

"}

®)

H ]

Py

SUB PART SELECTION

119
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{defrule seleci_sub_parl
{declare (salience -10))
Trea <- {sub-part seleclion)

=
{system "cls")
{tetract 7rem)
(printomt L "" erlf erlf)
(priaioat t " asnsssersvoninast SELECT THE PAHT setessnsnsesvannns”
(primtost t * ’ *
{printowt 1 " b La
{primtout t " » [1] Unified Cavity Plate L
{pristout ¢ * . [2] Devided Cavity Flale L
(prinfoul t * . [3] Uuified Core Plale -
(printoat 1 - . [4] Devided Core Plate [
(printoni t = L] [51 Cavity Core, Core »*
{pristout t " * [8] Slide Core **
(prisfoul ¢ ~ . [T] Eject Plate L
{printoul L * ’ [8] Space Block L
{printout 1 " . [8] Top Clamping Plale L
(prinfowt t " . [10) Bottom Clamping Plaie "
(prinfout t * * *
{priafowl t * . "
(primtout I * *
{printout 1 " SELECT THE PART NUNBER --> ")
{asser! (part wumber ={read)})
{assert (load part selection))
(syslen "cls®)

)

H] LOAD PART SELECTION

(defrule load_parl_sodale_01
{declare (salience -10}))
trea <- (parl number 7aps}
freal <- {locad part selection)

-
(if (eq Pama 1)
then
{relract Prem reml)
(priglout t erlf crlf crlf "
{load "ucap,clp”)
{assert (goswb load UCAP) )
}
)

{defrule load_part_module_02
(declare {salience -10))
fren <- (parl sumber Tans)
freml C- (load part selection)
-
{if (eq Tama 2)
thes
{retraci ?rem Tresl}
{printout t erll crif crlf *
(lead “deap,clp®)
(assert (gosub load DCAP) )

erif}
erlf)
erif}
erlf)
erlf)
erlf)
crlf)
erll)
crif)
erlf)
erlf)
erlf)
erlf)
erlf)
erlf)

erkf erlf erlf erlf)

Now waified cavity plale module is loaded.....

Now devided cavity plale sodule is loaded.....
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H QUERY RULES *
(defrule mab_basic_dala

(declare (salience 10))

Tren <- {(gosub load ?p_pame)

-

{retracl 7rem)

{sysien "cls”)

(printoul t INPUT THE BASIC DATA FOR THE PART

(primbomt t "ememmmeee e

(printowd t orlf " [1] Pari Name : * ?p_mame crif)

{printont t erif * [2] Date Hi )

{asser! {date ={read))}

{prinlowt t erif * [3] Part Number : %)

(assert {part_gum ~(read))}

(printoni t crlf * [4] Naterial : %)

{acsert (material =(read}))

(printont t erif * [5] Part Size : (A>B>C 1 %)

{printout t erlf " A=")

(asserl (paa =(read)))

(prigtowt | erlf " . B-*)

(ageert {peb *(read}))

(prictonl t ¢rlf * C=")

(assert (psc =(read)))

(prialont t ""erlf)

(printont  erif * [€] Beginning Date: ")

(amsert (start_dwe_dale =(read)})

(primtont I erll * 7] Due Daje: *)

{anser| (end_due_date =(read}))

(assert {gosub 7p_pame))
}
HJ RUNNING SUB_NOOULE *
i Ruowing sub_nodulel
H decinion For SEQUENCING *
H print for KACKINE, TOOL. SEQUENCING *

(defrule priai-head
{declare (salieace -10))
?rem <~ (print-head)
dfs <~ (decision for sequencizg)
{product_sum ?pl)
(produc|_sode| 7p2)
{prodeci_name ?p3)
{drawing_wum 7pd)
(desiguer_name 7p5)
(date 7o)

(parl_num ?p7)

(gosub ?pB)

(malerial ?p8)

(psa ?p10)

{psh Mpl1)

(pac 7p12)
(slart_due_daie 7p13)
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(end_dwe_date ?pld)
-

(reiract 7rem 7dfs)

{sysiem “c1a")

{printont 1 " ROUTING SHEET . erlf)
(prisfont t =  mmmmosmsssssweooooes - erlf)
(prisiont t * " erlf)
{printont t “PROD, NO. | NODEL | PROD, NANE | DIE NO. § FLANNER | DATE®  erli}
{primtosi { " - " erlf)
(formal t ° %8s | XBs | XI3s | %8s | X16s | X10eXa* 7p1 702 ?p3 2pd 755 7o6)

{priatout t ° " erlf)
{printout | "PART, NO. | PART NAME | MAT. |PART SIZE(A>EXC) | BEG. DATE | DUE. DATE* erlf)}
{pristosi 1 * - * erlf}
(formal ! “ XBs {¥17s]| X5u | Xddexddexdd | %10s | X10sXn" ?p7 ?p8 Tp9 7pl0 il 7p12 913 7p14}
{printout ¢ * " erlf)
tprintout 1 = NO,| PROCESSES 1 NC ) TooL ] ST " erlf)
{printost 1 * mrrm—eeememmes s sememreoasesees * erlf)

{asmerl {print abont 7p8))
}

{defrule sequence_print
(declare (salience -10)}
(gosub Tp_ name)

(prini about 7p_namel)

Tou {- {nwmber Tno}

Tprint <= (process ?sequeace Pprocessi ?pracess? Tmachine Ttcolsl Ttools? )
(ot (protess Tnequencef
-

(relract 7us )

(retract Tprint)

(bimd ?wel (+ Tac 1))

{assert (number Tanl))

{if ¢
ihes
(formai 1 %3 |%-35ai%Ss [%-20s|Xs* w0 Pprocess! Tmachinse Ttoolsl )
)
il o
then
(forsat t "X3d |%-35u[x5s [%-20a[¥s" Tuo ?processl Imachine Tiools) )
(formal t * | %358 | } 1%a" Tprocess? )
)
{if ¢
then
(format t “X3d [%-35s|X6s [%-20s[%a" 7m0 Terocessl Tmachine toolsl )
(formt { * | | |%208|%n" Ttools2 )
H
(if
then
{format | "X3d [%-35ai%6s [X-20s1Xa" w0 Tprocessl lmackiae Toolsl )
(formai t * %358 {X20s[%Xn" Tprocess? Ttoolel )

{defrule prisi-lail

{declare (saliemce -15})

Tend <- {gomub ?p_mame)

Tna ¢~ {wumber 7m0}

fprint <~ (prist about 7p_namel)

{not (guery for phase cosirol})
i (mot (process AS $7))

>
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- {retracl Tend fau Tprint)

(primtout t ™
(asser! (query for phase control})
(assert (awnber 1))

(amser! (part_pame ?p_wane))
{sysiem "pamge”)

.
.

H PHASE  CONTROL  RULE

(defrule delete-valaes
(query for phase control)
Tren <- (a $7)

=
(reiract ?rem)

}

(defrule phase-coutrol-query-1
(declare (malience -20})
{query for phase control)
(mol {new 7))

-

{aysiem “cis®)
(printont { erlf erlf erlf)

wmmme® crlf}

(prinfont t * seosssvnadessvnsses SELECT THE WORK T0 BE CONTINUED stessssnasceetisss® erlf crlf)'

(printout £ * (1) INPUT THE BASIC DATA FOR NEW PRODUCT" erif erlf)
{printout t * (21 INPUT THE BASIC DATA FOR ANCTHER PART* erlf crlf)
(printout { * [3] QUIT" erlf crli)

(printout I *

(pristont t * Iwpul the work wumber --» =)

(assert {sew =(read))}

(defrale phase-control-quary-2

(declare (salience -20))

Trem <- (quwery for phase conirol)

Pret0] <- (prodwct_nem 7p1)

Tret02 <- (produci_model 7p2)

Trei03 ¢~ (produei_same 7;3)

Trelld <- (draving_sww Tpd}

Pret0S <- (demigner_unme 755)

Treld8 <~ (date 7p6)

TretdT <- {pari_amm 2p7)

rel08 <- (pari_name 7p8)

Tret09 <- (material 7pd)

?reitl <- (psa 7p10}

Tretll <= {psb 7ptt)

tretl2 ¢~ (pse 7p12)

Trebld <- (slart_due_date 7p13)

Tretid <= (end_due_daie 7pid}

Tkey <~ (mew Tuew-key)

(not (main head data))

=3
(if {eq Tuew-key 1)
then

(refract Trel01 fret02 Tret03 TrelO4 Irei05 )
{refracl Pret08 ?ret07 2ret08 Pret0d Tretio )
(refract 7relll ?ret12 Trel1d Ireild )
(retract ?rem Tkey)
(ammerl (maix head data))
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)

{defrule phase-control-query-3

{declare {salience -20))

fren <~ (guery for phase conlrol)

reidb <~ {(date 7p€)

Tretd? <- (pari_num 7pT)

treld8 <- (pari_name 7p3)

tret09 <- (malerial 7p9)

treli0 < {pes 7p10)

relil <- [pab ?pil}

Trel12 <~ (pae ?pl2)

relld <~ (slart_dee_date 7pld)

Tretld ¢ (esd_due_dale ?pld)

Tkey <~ (new Tmew-key)

{not (sub-part seleclion})

-
{if (eq Tnew=key 2)
thes

{retracl Tret08 Tret07 Yrei08 ?retdd ?Preill )
{reiract fretll ?ret12 Trell3 Tretld )
{relract Trem Ykey)
{asser! (sub-pari selection})

)

(defrule phase-coatrol-query-4
(declare {salisace -20))
Tren (= (query for phase control}
ey <~ (asew 3}
(mol {sab-par! seleclion})
)
(reiracl ?rem Tkey)
(mysien "clis®)
(priatowt 1 ® * ¢crlf erlf erlf crlf)
{printont { "NOLD CAPF SYSTEN is sormally ilermimated 111 °}

124



iDEVIDED CAVITY PLATE

¥9 Y5

R

ZEY gre

i By Lim Zoo-Taek and Oh Jeong-Soo
(defrale guestios-info

(gosud DCAP)
-

(ansert {valwes-for
(assert (values-for
(asserl (values-for
{assert {valwes-for
{assert (values-for
(azaert (values-for
(assert (values-for
(xsseri (valges-for
(assert (values-for
(amserl (values-for
{ansert {values-for
(asseri (valwes-for
(aszert (valuwes-for
(ageerl (valwes-for
(assert (values-for
(assert (values-for

}

prim-pockel yew wo)}
depth-pocket yes no))
square~pockel yes mo))
circle-pocket yes wo))
coller-pari yes po))
inner-part yes mo))
peneiraied-slant-cooling yes no))
deplh-cool ing-channe] yer s0))
O-ring yes no))
eye-bolt-sizeyes no))

wnderenl yes wo))
usdercut-shape 1 2))
guide-slide-core 1 2 3))
COFY-Processing yes mo})
EDN-ehape yes n0))
simul-insert yes no}}

N
'

.

QUERY FOR UNIFIED CAVITY PLATE

{defrule bad-value **

(declare (salience 10))

(gosub DCAP)

(values-for ?variable $7}isl)

M1 <- (a Mvariable

Tvalue)

(test (1 (wember Tvalue $71isi)))

-
(retract 711))

(defrele query_10

Trem <- (ask-question DCAP)

{gosab DCAP)

(mot (a FIRST QUERY
-2

{systen “cis®)

(retract ?rem)

PART} )

(priulowt § erlf *[A) NATERIAL PROCESSING FUNCTION® crlf ertf)
(assert (a FIRST QUERY PART))

)

{defrele query_11

Trem <- (ask-queslion DCAP)

{gosub DCAP)

(vot (& prima-pocket 7))

=
(retraci ?rem)

fprintont 1 “ 1l tbere a pocket for Ihe prima shape”

(printost t *

erlf)

tassert (a prima-pocket =(read))}

}
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(defrule query_12
Trem <- (ask-question DCAP)
{gosub DCAP}
(ot (a depth-pockel ?}}
Lhs
(retracl ?rem)
{printont 1 erif * I (be depth of the packet for the priss sbape more than * erif)
(printout ¢ " the Balf of the lhickness of the cavity plate? [yesfuo] "}
{asaerl {a depth-pocket =(read)))
}

{defrule query_20
Tren <~ (ask-question DCAP)
(goswh DCAP}
{mol (a SECOND QUERY PART))
-
{sysiem "cls")
{reiract Trem)
(printout 1 erlf "(E] PLATE, CAVITY FUNCTION® crlf)
(assert (a SECOND QUERY PART))
)

{defrule gquery_21
?rem - (ask-question DCAP)
(gosub DCAP)
{wol {a mquare-pockei ?))
=
(retract trem)
{(pristout ¢ crlf  1Is the shape of pockel for imserl a square? [yes/mo] "}
(asaerl {a square-pockel ~(read)))
}

{defrule query_22
frem <- (ask-question DCAP)
{gosab DCAP)
{mot (a circle-pocket 7))
->
(retract ?rem)
(printowl t crlf = Iz the shape of pocket Tor imser! a cirele which is located in the center® erif)
{printont 1 . of 1be cavity plaie or circles which are more lhan two sysmeiric cirele sbape? [yes/ao] *)
{(asserl {a circle-pockel =(read)))
)

(defrule query_23
Trem <~ (ask-quesiicn DCAP)
(goauh DCAP)
{a circle-pocke! yes)
(a0l {a lengih-d 7))
L]
{retraci ?rea}
{printont { erlf * How far is the Jeaglh of the diagomal 1ize from Lhe cexier” crif)
(priatout t - of the cirele pockel to farthesl cormer of cavity plate? [size] *)
{assert (a lengih-d =(read)))
}

(defrule query_24
Prem <= {ask-quesiion DCAP}
{gosub DCAP)
(3ot (a cotter-part 7))
D]
{retract Trem)
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(priaztont t erlf * Is Lhere a pockel or groove for coller assembly in order nol 10" crll)
{priatont t . deviale of the die set? [yes/no] ")
(assert (s cotier-part =(read}))

)

(defrule query_25
7rea < {ask-question DCAP)
{gosub DCAP)
{nol (a immer-pari 7))
>
(retraci Trem)
{printout t cril = Is 1here a inierlock ohape ie order nol to deviale of" crlf)
(priniout - the die set? [yes/no] ")
(asserl (a isger-part =(read) })
)

{defirule guery_30
7rem <~ {ask-question DCAP)
{goxub DCAP)}
{mot (a THIRD QUERY PART))
->
(syslem "cls")
{retract Tres}
{printowt 1 cr}f *{C) TENPERATURE CONTROL AND TRANSPORT FUNCTION® erlf)
{assert (a THIRD QUERY PART))
)

{defrule query_31
Tren <- (ask-question DCAP)
{gosnb DCAP)
(sol (a pemetrated-slanl-cooling 7) )
=
{retracl Trea)
(printout t erlf " ls there a cooling chamnel which is peneiraled slant face? {yeafno] *)
{asserl (a peneiraled-alani-cooling ={read))}
)

{defrule query_32
Trem - {ask-queation DCAP)
{gosud DCAP)}
{noi {a depih-cooling-chazael 7))}
>
(reiract frea)
(printout Lerif = Is lhe depik of the cooling chassel wore thaz 80u? [yes/mo] )
{asaeri {a depih-cooling-chavael =(read))})
}

(defrule query_33
frem ¢~ (ask-quesiion DCAP)
(gomeb BCAP)
(not (a O-ring 7))
-
(retracl 7rem)
(prialowt t erif * s there 2 WO ring shape? [yes/uo] " )
{assert (a O-ring *(read}))
)

{defrule query_34
‘trem <~ (ask-questioa DCAP)
(gosub DCAP)
(mot {a eye~bolt-size 1))
-
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(reiract ?rem)
{prizlout t crif * Is lbe size of eve bolt hale less than M4BT [yes/ao] * )
(assert (a eye-bolt-size =(read)))

)

(delrule query_i0
frem <~ (ask-queslion DCAP)
(gossb DCAP)
(ot (a FORTH QUERY PART))
=
{syatea cls")
{retract Tren)
(printont { erli "[D] UNDERCUT TREATHENT FUNCTION* erll}
(asserl {a FORTH QUERY PART))
)

{defewle query_41
Trem <~ {ask-quextion DCAF)

{gosub DCAP)
{wot (& undercat 7))
-
{relract ?rem)
(printowt t erlf * Is there a ahape for wadercut ireatwent? [yes/mo] *)
(amseri (o wndercut ={read)) }

)

(defrale query_42
Trem <- {ask-quesiion DCAP}
{gonwdh DCAP)
{a wndercul yes)
{mot (a wadereqt-shape 7))
-
{retract Trem)
(printont 1 erdf ® For wedercut treanment.” crif)
(priatout t * [1]there is slanl slide core shape{nlant block aad cylisder)® erlf}
{printost | * {2)ikere is horizoslal slide core shape” erlf)
{printost t “ Choose the mwmber of shape exialed --> " )
{auserl (a wndercui-shape =(read)))
)

{defrule query_43
Trem <~ {ask-question DCAP)
(gosab DCAP}
{a andercat yes)
(a wndercui-shape 2)
{sot (a geide-slide-core 1))
=
{retract Trem)
(primionl t * Whai is wsed for guide of borizontal slide core? * crlf)
{primtont 1 * [1]guide rail asd cylinder ® erlf)
(printost t * [Z2]guide rail asd angular pin kole * crlf}
{prinlout t * [3]bolh [1) and [2} " erlf)
(primtont t * Choose Lhe mumber of wsed --> “)
(assert {a guide-slide-core ={read)))

}

{defrale query_50
Trem <~ (ask-quesiion DCAP)
{gosub DCAP)
(aol (s FIFTH QUERY PART})
-
(syaten "cls™}
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{retract Trem)
{prinfout t crif "[E] PROCESSING FEATURE FUNCTION® erlf erlf)
{asser! (a FIFTH QUERY PART))

}

(defrule query_51
Trem <~ (ask-quesiion DCAP)
{sosub DCAP)
{moi {a copy-processing 7})
-
(reiract ?rea)
(printont 1 " Is there a shape needed copy processing which in sol finished” erlf)
(printoui 1 " NC machine tool becawse of complex shape? [yes/ma] * )
{ansert {a copy-processisg ={read}))

}

(defrale query_§2
7rem <~ {ask-questios DCAP)
(gosub DCAP)
(not (a EDM-shape 7))
-
{refracl Trem)
(printowt § " erif)
(printowt 1 " le there a shape weeded electrical discharge machize al leasi? = orlf)

{primtout 1 * the shape which kan cormer can ncl permit euller radius” erlf)
{primtost 1 * {example, cormer is reclamgular)” erif)

(primtost | * the depth of rib shape is more thaw 4 times of culter diameter® crif)
{prisfoat ¢ * partial comples shape which is sot defined” crlf)

{priniout t the thicksess of shape mhich has corner is more thas 300ms” crif)
{primfout t = the depib of the pockel is more lhan 6 Limes of esdmill diameier® crif}

{prizfout if exist, asswer [yes/mo] *)
{anserl (a EDM-ahape ~(read)))
)

(defrule query_53
Prem <~ (ask-queslion DCAP)
{gossb DCAP)
{mot (a simul-inzert 1))
-
{retract 2ren)
{printont & " erif)
(printoat 1 " [Is lhere a shape shich is processed after cavily core is isseried” crif)
(printowd 1 * into the devided cavily plate as the follows?" erlf}
(primtoni | * » plaaiic part with which plastic shape is processed fogelher” erif)
(printost 1 * a shape with which hole or groove is processed togeider” crif}
(printont t = if exisl, answer [yes/wo} *}
{asser! {a simul-inserl ={read}})

}

(defrule ask-asother-question

{gosab DCAP)

(wol {ask-question DCAP))
=

{assert (ask-quesiion DCAP))
)

i NACHINE TOOL  SELECTION  RULE +

(defrule ruie_001
(goaub DCAP)
{decision Tor DCAP)
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{or {a primn-pocket mo)
{and (s prima-pockel yes}
(a depth-pocket wo)))
{psa Ta}
(psb W)
=)
(if (K& (<= 7a 800) (<= ?b 400) )
1hen
(assert (process NF "Rowgh cuiling™ R *Face Culter™ 1))
)
)

(defrule rule_002
{goaub DCAP)
(decision Ter DCAP)
{or {a prime-pockel no)
{and {a prima-pocket yes)
(a depth-pocket wo)))

(psa Ta)
(pab ?b)
=
GE O] (W (&k O 78 600) (<+ 7a 1000) )
{<=h 400) )
{&& (<= Ta #00)
(k& (> 7h 400) (<= 7b 600) } )
)
(b (8d (O 7a 800) (<= 72 1000} )
(& > Tb 400) (<= 7b 600) ) )
}
Lhes

{assert (process NA “Rough cxliing® R “Face Culter® 1))
)
)

{defrule reie_003
(gosub DCAP)
(decision for DCAP)
(or (a prima-pockel wo}
{and (2 prima-pocket yes)
(a depth-pockel wo))}
{psa Ta)
(pab 7b)
-
(if (& (> ?a 1000) (> 7b 500) )
then
(assert (process NP "Rowgh cutiing” R "Face Cutier* 1})
}
)

{defrale ruie_004
(gosub DCAP)
[decision Tor DCAP)
{a prims-pockel yen)
(a deplh-pockel yes)
(psa ta}
(psd )
=
(if (&& {<= ?a 800) (<= 7h 400) )
then
(assert (process NF "First rough culting” F "Face Cutter® 1))
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{defrule rule_005
(gonub DCAP)
{decision for DCAP}
{a prima-pockel yes)
(s depih-pocket yes)

{psa Ta)
{psh 7h)
-
GE L (1 (e (&6 (> 7u 800) (<= 7a 1000) )
(<= 7h 400) )
(& (<= 25 006)
(66 (> 7b 400) (<~ 7h 600} } )
}
(k& (& (> 7a B00) {<= ?a 1000) )
(&6 (> "h 400) (<= 76 800) ) )
)
then

(assert (process MR “Firsi rowgh cuiiing” F "Face Calier” 1)
)
)

(defrule rule_008
(gosub DCAP)
(decision Tor DCAP)
{a prima-pockel yes)
(» depih-pocket yes)
(paa Ta)
{psb ?b)
->
(if (& (> 7a 1000) (> 7b 600) )
ther
(assert (process WP "First rough cutliog” F *Face Cxlier" B}]
}
}

{defrule rule_007
{aoanb DCAP)
(decision for BCAP)
(s prima-pockel yes)
(psa 72)
(psb 7b)
=>
(if (kb (<= 7a 600) (<= 7b 400} )
thes
(assert (procesa K5 “Prima pockel processing” N “Exdnill and” “Ball Endnill™))
)
)

{defrele rule_008

{sosub DCAP}

{decision for DCAF)

{a prima-pockel yes)

(psa Ta)

(psb 7h)
=2

(if (k& (> 7a 600) (> 7b 400) )

then
(asserl (process M. "Prima pockel processing™ N “Eodmill and® "Ball Endaill*}}
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(defrute rule_008
{gosub DCAP)
{decinion for DCAP)
{n prima-pocket yes)
(a deplh-pockei yes)
(pea 7a)
{psb b)
-
(if (k& (<= 2a 60D (<= b 400} }
then
(assert (process NF “Second rough cwiting” 5 “Face Cutter® 1))
}
)

(defrule rule_010
{goaub DCAP)
{deeision for DCAF)
{a prima-pockel yes)
{a depth-pocket yes)

{pma Ta)
{psb Th)
-
GE Y (1) (b (bk (> 7a 800) (<= Ta 1000) )
(<= Th 400) }
it 13 (¢« 7a 600}
(&6 (> b 400) (<= ?b 600} 3 )
}
(a6 (b (> Ta B0D) (<~ 7a 1000) }
(hk (> b 460} {<= 7b 600) ) )
}
(hen
(asseri {process KR "Secosd rough catting” 5 °Face Culter® 1})
)

}

{defrule rule_011
(gosub DCAP)
(deciwion for DCAP)
(a prima-pocket yes)
(s depth-pocke! yes)
(paa 72)
(psb 7b)
-
{if (hé (> 7a 1000} (> 7 600} )
then
(assert {process NP “Secoad rough cutting” § "Face Cutier® 1))
}
]

(defrule rele 012

{gossd DCAP)

(decision Tor DCAP)

(a square-yockel yes)

{pea a)

{psb ?b)
=)

{if (kk (<= T7a 500) (<« 20 300) )

then
(assert (process NS “Square pockel for imsert” p "Endaill® 1))
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{defrele ruie 013
{gosub DCAP)
(decision for DCAP)
(a square-pocket yes)

(pea Pa)
(psb 7b)
-2
GE (] G (ab (aE O 72 500) (<= 2a 700) )
(<= 7b 300) )
{0 (<= Ta 500)
{&& (> 7b 300) (<= ?b 400) ) )
¥
(hd  (kk {> T2 500) (<= 72 T00) )
(b (> 75 300) (<~ 70 4003 ) )
)
then

(asseri (process NN “Sqeare pocket for imsert” p "Endmill” 1))
}
)

{defrule rule_ D14
{gosub DCAP)
{decision Tor DCAP)
(s square-pocket yes)
{psa %)
(psb b)
-
GE (O (s (& (> 72 700) (<~ 72 1200) )
. (&& (> ?b 300) (<= b 400) ) )
(B (& (> 72 500) {¢=Ta TH) )
(& (> 7h 400) (¢~ 7h 300) ) )

(e (Rb (> 22 700) (<~ 7a 1200) )
(h& (> 7b 400} (<= ?b 804} ) }
)
thea
{asserl {process NL "Square pocket for imser!” p “Endnill® 1))
}
i

{defrule rule_015
{gosub DCAP)
(decision for DCAP)
(a square-pocket yes)
(psa 7a)
(psb 7b)
-2
(3 (1) (> 7 12000 (> 7b 800) )
thea
{assert (process B0 “Square pocket for imsert” p “Eadnill™ 1))
]
]

{defrule rule_016-2
{gosub DCAP)
{decision for DCAP)
{a circle-pockel yes)
{pea Ta)
(psb ?b)
>
(if (&b {<= 7a 500) (<= ?b 400} }
Lhen
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(amaert (process WS “Center work” p “Eadaill” 1)}
}
)

(defrule rule_016-1
{goseb DCAP)
{decision for DCAP)
{a cirele-pocket yes)
(psa 7a)
{psb h)
=
(if {1l (> %a 500) (> ?b 400) )
then
(assert (process KU "Cemter work” p "Esdnill® I))
)
)

(defrule rule_0{6
{cosub DCAP)
{decision for DCAP)
(a eirele-pocket yes)
(a lesglh-d 74}

>
(if {<= 24 300)

thea
(assert (process LA “Square pockel for iaseri™ p “Bite” 1))
3
}

{defrule rule_017

(gosab DCAP)

{decision for DCAP)

(s cirele-pocket yes)

fa lengih~d 7d)
L]

Gf (& (> 2 300) (<= 24 600) )

thes
{asserl (process LL “Square pockel for iwsert” p *Bite” 1))

)

{defrule rule_013

{gosub DCAP)

{decimion for DCAP)

(a circle-pocke! yes)

{a length-d 7d)
-

(if (> ™ 600)

then
{asaert (process LX "Square pockel for imsert™ p "Bile® 1})

)

(defrule rule_019
{gosab DCAP)
{decision Tor DCAP)
(& square-pocke! yes)
{a cotter-parl yes)
(poa Ta)
(psb Tb)
-
(if (h& (<= 7a S00) (<= 7h 300} )
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then
(assert (process NS "Coller shape processing” p “Endnill”® |}}
}
H

{defrule rule_020
{gosub DCAP)
(decision for DCAP)
{2 square-pockel yes)
{a cotler-parl yes)

(psa 72)
(peb )
=
GE (0 (1 (6 (a6 (> 72 500) (<= 7a 700) )
(<~ 7b 360) )
{kk {<= Ta 500)
(&& (> 7b 300) (<= ?b 400) } )
)
(& (&k (> ?a 500) (<« 7a 700) }
(& (> 7b 300) (<= 7b 400) ) )
)
thea

(assert (process NN "Cotter shape processing” p “Endmill™ 1))
)
}

(defrule rule 021
(gomab DCAP)
{decizion for DCAP)
{a aquare-pockel yag}
{a colter-parl yes)
{pma 7a)
{pab ?b)
>
G (N ()] (e (66 D 7 160) (<= ?a 1200) )
(b8 (> 7h 300) (<= 7b 400} ) )
(& (k& (> 72 500) (¢~ T 00) )
(&k (> 7h 400) (<= 7 800) ) )

(86 (&2 (> 72 700) (<~ 7a 1200) )
(66 (> b 400) (<= 7b 300) ) )
)
then
(asseri (process N. "Coller shape processing” p “Endmill” 1))
}
}

(defrmie rule_022
(gonsd DCAP)
(decision for DCAP)
(» square-pockel yeu)
(a colter-parl yes)
(psa Ta)
{psb ?b)
-
GI {1l O 7a 1200) (> 7b B00) )
Lhen
(amserl (process NO “Coller shape processizg” p "Endaill* I
)
}

{defruie rule_023

135



{goaub DCAP)
[decision for DCAP)
(a eircle-pocket yes)
(s eolter-parl yes)
(psa Ta)
{psh Th)
-2
(if (&& (<= 7a 600} (<= 7b 400) )
thes
(asserl (process A5 "Colier shape processing” p “Eudnill”™ 1))
}
J

(defrule rale_024

{gosub DCAP)

(decision for DCAP)

(a circlie-pocket yes)

(a cotier-part yes)

(psa ?a)

{psb 7h)
-

(if (&k 1> 7a 600) (> b 400} )

(hen
(assert {process NL "Coller shape processing” p "Enduill” 1))

) .

)

{defrule rule_D25
(gosub DCAP)
{decizion for DCAP)
{a sguare-pockel yes)
(a iamer-parl yes}
(psr Na)
{psh 7b)
-
(if (E& (<= 7a 500) (<~ 7b 300) )
1hen
{assert {process NS "Iaser shape process™ p “Emdnmill™ 1))
)
}

{defrule rale_026
{goseh DCAP)
{decision for DCAP)
{a sguare-pocket yes)
{n innet-parl yes)

{pea Ta}
{pab 7b}
-
Gf {10 (L) (hd (& (> 72 500) (<= Ta T00) )
{<= b 300} )
{8k (<= 7a 500}
(&& (> 7b 300) (<~ 7b 400} ) }
}
(hh (& (> 7a 500) (<= 7a 100} )
(&k (> b 300) (<~ b 400} ) }
)
then

{anserl (process KK “[nmer shape process” p “Endmill® 1))
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{defrule rale_027
(gosub DCAP)
{decision for DCAP)
(a square-pocke! yes)}
(a immer-part yes)
(psa 7a)
(pub b}
-
GE (1] () (66 &k (> 7a T00) (<= Ta 1200) }
(&& (> 7b 300) (<= ?b 400) ) )
(6 (& (> ?a 500) (<= ?a T00) )
(&& (> 7h 400) (<= 7b B800) ) )

(&6 (k& (> 7a T00) (<= 2a 1200) )
(&k (> Th 400) (<~ ?b 800} ) )
)
thes
(amger| (process AL "inper sbape process” p “Endmill” 1}}
)
)

{defrule rule_028
{gasuh DCAP)
(decision for DCAP)
(s sguare-pockel yes)
{a inner-pari yves)
(psa Ta)
{psb 7h)
=
(Gif ¢} ¢ 7a 1200) (> 7 800) )
1her
(ammert {process N0 "lumer abape process™ p “Esdnill” 1))
)
}

(defrule rele_029
{gosub DCAP)
{decisioa for DCAP)
(a cirele-pockel yes)
(a inner-part yes)
(psa a)
(psb 7b)
L]
(if (4d (<= 7a 600) (<= Tb 400) )
then
{assert {procena NS "laner shape process” p "Endmill® 1))
)
)

(defrule rele_030
{goswb DCAP)
{decision for DCAP)
{a circle-pocket yes)
(a isner-parl yes)
(psa Ta)
(pad 7b)
L
Cif (&6 (> 72 600) (> b 400) )
ihen
(asserl (process AL "Inmer shape process” p "Endaill” [))
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(defrule rule_031
(gosub DCAP)
(decinion Tor DCAP)
(a square-pockel yes)
(pma )
{psb 7b)
=
(if (k& (<= 7a 500) (<= 7b 300} )
ther
(assert (process NS "Air vent shape processing’ p "Endaill™ 1))
)
)

(defrule Tule_032
{gosut DCAP)
{decision for DCAP)
(n sguare-pockel yes}

{psa Ta)
{psb ?b)
-
GF (FF (1] (66 (& (> 7a 500} (<= ?a TOOQ) )
(<= 7h 300) )
(M (<= ¥ 500)
(k& {> 7b 300) (<= ?b 460) } )
}
(&k (6% (> 7a 500) (<= 7a 100) )
(&& (> ?b 300) (<~ 7b 400) } )
)
ther

{assert {process NN "Air ven! shape processiag® p "Endmill® 1})
)
)

(defrule rule_033
(gomub DCAP)
(decision for DCAP)
(a square-pockel yes)
(pea 2)
{psb 7h)
=
GG G (a6 (& (> Ta TOO) (<= 7a 1200) )
(k& (> b 300) {<~ b 400) ) )
(bh (&6 (> 72 500) (<= 22 T00) )
(&% (> ?b 400) {<- 7b 800) ) )

(&% (& (> Ta T00) (<= 72 1200} )
(& {> 7 400) (<~ b 30O} ) )
)
then
(asserl (process NL "Air vent shape processing™ p "Ecdwili™ 1))
}
)

{deirule rule_D34
{gosub DCAP)
{decision for DCAP)
{a square-pocket yes)
(psa ?u)
{psh 7b}
=)
(if ()1 (> 7a £200) (> b 300) )
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then
(assert {process NO "Air venl shape processing” p “Exduwill” 1))

{defrale rule_035
(gosnb DCAP)
{decision for DCAP)
{a circle-pockel yes)
(psa Ta)
{pab b)
>
(if (&& (<~ 7a 600) (<= 7o 400) )
{hen
(nssert {process NS "Air vent shape processing” p "Endmill” 1)}
}
)

{defruie rule_036
(gomuh DCAP)
{decimion for DCAF)
{a circle-pocket yes)
(psa Ta)
{psb b}
)
(if (1] € ?a 800) (> 7b 400) )
thes
(assert {process ML "Air venl shape processing® » “Exdmill™ 1)}
)
}

(defrale rule_037
(gosud DCAP)
(decision Tor DCAP)
(a sgsare-pockel yes)
(pea Ta)
{pab 7h)
>
{if (&k {¢= 72 500) (<~ ?b 300) )}
then
(assert {process KS "Sprue bush hole shape processicg™ p “Emdwiltl® 1))
)
H

{defrule rule_038
{goaub DCAP)
{decision for DCAP}
(a square-pockel yes)

{psa Ta)
{pab b}
-
GF (1 CIT (68 {88 (> 7a 500) (< 72 700) )
(<= Th 300) }
(& (<= 7a 500)
(hk (> 7b 300} (<= 7b 400) ) )
)
(6 (&6 (> 7a 500) {<- Ta 700) )
{&h (> 7b 300) (<= Tb 400) } )
) >
then

{asserl (process NN "Sprue bush hole shape procesaing™ p "Endasill™ |))
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)
)

(defrule Tule_0D38
{gosub DCAF)
{decision for DCAP)
{a square-pockel yes)
{psa %a)
(psh )
=
GiF (3 () (kk {8k (> Ta T00) (<= Ta 1200) }
{6& (> 7b 300) (<= b 400) )
(k& (& (> 7a 500) (<= Ta 7T00) )
{6k (> To 400) {<= ?b B0} ) )

(66 (&& (> Ta TOO) (<= 7a 1200) }
(&& (> b 400) (<= ?b 800) ) )
)
then
{asseri {process NL *Sprue bush hole shape processing” p "Endmiil” 1)}
)
)

(defrule rule_040
(gosuh DCAP}
{decizion for DCAP)
{2 square-pockei yes)
(poa Ta)
{psh h)
Y
(if {]] (> 7a 1200} (> 7b 800) )
then
(assert (process NO “Sprue bush hoie shape processisg® p “Endnill”™ 1)}
)
)

(defrule rule 041
{gosub DCAP)
{decision for DCAP)
(a eirele=pockel yes)
(paa a)
(psb ?h)
>
Gif (kk (<= 7a BDO) (<= Th 400) )
then
{asserl (process NS *Sprue bush hole shape processisg” p “Endnill® 1))
)
)

{defrule rele_0d2

{goash DCAP)

(decision Tor DCAP)

{(a circle-pockel yes)

(paa a)

{psh Tb)
>

{(if (&6 (> 7a 608) (> 7b 400) )

{hes
(amseri (process ML "Spruz busk hole shape processing” p “Endwill® 1))
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{defrule rale_043
(gosub DCAP)

(decision for DCAP)
{n sgmare-pockei ves)

{a O-ring yes)
(psa 7a)
irsh )

>

(if (b (<= 7a 500) {<= 7b 300) )

then

{assert (process MS "¥°OF" ring shape processing” p "Endnill” 1))

)
)

(defrule rale_D44
(gownb DCAP)

{decision for OCAP)
(s square-pockel yes)

{a O-ring yes)
(psa Ta)
(pshk ?h)
->
(if (1) (ea

(&h

(hk

)
thea

(&b {> 7a 500) (<=
(<=
(<=
(& (> b 300) (=

(&k (> 7a 500) (<~
(& (> b 300) (<=

Ta T00)
b 300)
Ta 500)
b 400)

Ta T00)
7h 400)

L.

(aswert (process NN "W"OF" ring abape processing” p "Emdnill® 1))

}
)

{defrule rule_045
(gosub DCAP)

{decision Tor DCAP)
{a square-pocket yes)

{0 O-riag yes)
{psa Ta)
{pab 7b)
2
GE UL A (e

(ke

(hk

)
Then

(& {> In TOD) (<=
(& (> b 300) (<=
(&k (O a 500) (<=
{6k (> 7b 400) (<~

(& (> 7a 700) (<=
(&& (> 7b 400) (<~

7a 1200)
th  400)
W T00)
b 300)

7a 1200)
b 300)

(asseri (process NL "T"0¥" ring shape

)
)

{defrule rule 046
(gosub DCAP)

(decision for DCAP)
(a square-pockel yes)

{a O-ring yes)
{pea Ta)

processing” p "Endnill® 1))
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(psh 7b)
L
(i (]] > 7a 1200) (> 7h 800) )
then
(assert (process NO "W°O¥" ring shape processicg” p "Endwill” 1))
}
)

{deirule rule_047
{gosub DCAP)
(decision for DCAP)
{a circle-pocket yves)
(a O-ring vex)
(psa 7a)
(psh 7b}
=2
(if (Mk (<« 7a 600} (<= b 400) )
then
{asser{ (procesa NS "¥"O¥" ring shape processing” p "Esdwill” 1))
)
)

{defrule rale_048
{gosub DCAP)
{deciaion for DCAP)
{a eircle-pockel yes)
(a O-ring yes)
{psa Ta)
{pab 7b)
L]
(if (&& (> 7a 600) (> ?b 400) )
then
(nssert {process NL "¥"0T" riwmg shape processipg” p "Endmill® 1))
)
}

{defrule rule_049

{goswh DCAP}

(decision for DCAP}

(o deplh-cooling-channel yes)
>

(asserl {(process DC "Cooling channel processing” p “Gem Drill® i))
)

{defrule rule_050

(gossb DCAP)

(decision [or DCAP)

{a depth-cooling-channel mo)
-

{asseril {process DR "Coclicg chammel processing” p “Brill and Tab” 1)}
)

(defrule rule_051
{gosnb DCAF)
(decision for DCAP)
->
{assert (process DR "Gemeral hole processing™ p "Orill amd Tab" 1))

)
(defrule rele_052

{goaub DCAP)
{decision for DCAP)
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{a eye-bolt-size yea}
-

[ansert {process DR “Eve boll hole processing” p “Drill and Tab" 1))
)

(defrale rute_053

(gesub DCAP)

{decinion for DCAP)

(s eye-boli-size wo)
=3

(assert (process NB "Eye bolil hole processing™ p “Drill and® “Bering Bile™))
}

(defrule rule 054
{gosnb DCAP)
{decision for DCAP)
{a wndercat yes)
(s wndercut-shape 1)
-
(usseri (process MU “Processing slaal slide core™ "(slant block and cylinder)® “Endmill® 1))

}

{defrele rule_05%

(gosud DCAP)

{decision for DCAP)

(a undercut yes)

{a wndercui-shape 1)
=>

{ansert {process MU “Slami(square, circie) hole” p “Brill and Endaili® 1))
)

{defrule rule_05&

(gosub DCAP)

(decision for DCAP)

(a wndercel yes}

(a wnderesi-shape 1)
>

(assert (process BR "Slamt fapping hole® p "Drill and Tab* 1))
)

(defrule rule_057
{gosub DCAP)
{decision For DCAP)
{a square-pocket yes)
{a undercul yes)
{a wndercul-shape 2}
{or {a guide-slide-core 1)
{a guide-slide-core 1)}
{pua Ta)
(psb b}
>
(if (&& (<= Ta 500) (<= 7 300} )
then
{assert {process NS "Guide rail shape processisg” p "Endmill® 1))
)
)

(defruie rele_058
{gossb DCAF)
{decision for DCAP)
{a square-pockel yes)
{a wndlercul yes)
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{a wadercut-shape 2)
for (& guide-slide-core 1)
(& guide-slide-core 33)

(psa Na)
{psb 7b)
=
G (1 €)) et (a& (> 72 500) (<= 7a 700) }
(<= 7b 300} )
[t (<= 7a 500}
(Lk (> b 300) (<= b 400) } )
]
{66 (&& (> ?a 500) (<= 7a T06) )
(kk (> 7b 300) (<= 7b 400) ) }
)
then

{asgerl (process NM “Guide rail sbape processing” p "Endmill™ 1))
)
)

{defrule rule_058
(gosnb DCAP)
{decision for DCAP)
(a square-pocket yes)
{a sndeTent you)
(a usdercut-shape 2)
{or (a guide-slide-core |)
(s gnide-slide-core 3)}
(paa N}
{psb b}
-
GE O (1) (kd (kb (O 72 T00) (<= 72 1200) )
{&& (> Tb 300} (<= ?b 400) ) )
(66 {6k (> 7a 500} (<= 7a TO0) )
(k& (> Th 400) (<= 7b 800} ) )

(b (& (> ?a T00) (<= 7a 1200) )
(8 (> 7b 400) (<= 7h 800} ) )
}
thes
(asseri (process NL “"Guide rail shape processing” p "Emduill® 1))
)
}

(defrule rule_060
{gosub DCAP)
{decision for DCAP)
(& square-pocket yes)
{a sedercut yes)
(s wndercut-shape 2)
{or {a guide-slide-core 1)
{a quide-slide-core 3)})
(psa 72}
(pab h)
-
{if (J] {> 7a 1200} (> 7b 800} )
then
(assert (procesa N} “Cuide rail shape procesaing” p “Enduill” 1))

(defrule rule_081
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(goanh DCAP)

(decision for DCAP)

{2 undercut yes)

(a wadereni-shape 2)

{or (a guide-slide-core 1)

(a guide-ulide-core 3))

-

(asseri (process WU "Lateral [ace square hole processing” § “Drill and Endmi]]" m
}

{defrule rule 062

(gosab DCAF)

(decision for DCAP)

(a wndereni yea)

{2 wndercut-shape 2)

{or (a guide-slide-core 1}

(a guide-slide-core 3))

-

{asser! {process DR “Tapping kole processing” p "Drill and Tab* 1 })
)

{defrule ruie_063
(gosub DCAP)
{decision for DCAP)
(a andercut yea)
(s wndercut-shape 2}
{or (a guide-glide-core 2}
{& guide-slide-core 3))
{paa Ta)
(psh b}
-
(if (&6 (<= 72 800) {<= 7h 400) )
then
(assert (process NS *Asgular pix hole processing” p “Drill and Reamer™ 1))
}
)

{defrule rule_064
(gosub DCAP)
(decision for DCAP)
(s andercul yes)
{a wndercut-shape 2)
(or {a guide-slide-core 2)
(a guide-slide-care 3))
(psa Ta)
(pab ?b)
=
GI {1 (> ?a 660) (> 7p 400) )
thes )
{assert (process Al "Asgular pin hole processing” p “Drill and Reamer® 1))
}
)

(defrule rule_065
{goanb DCAP)
{decision Tor DCAP)
{a square-pockei yes)
(psa 7a)
(pab ?b)
=
(if (&k (<= 72 500) (<~ 7b 300) }
then
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(ansert (procema K5 "Guide pin hole processing™ p "Endmill® 1))
)
}

(defrule rule_066
(gosub DCAP)
(decisioa for DCAP)
(a square-pockel yes)

(paa 1)
{pab ?h)
-2
Gif (] (1] (6 &k (> 7a 500) (<= 7a T00) )
(<= 7h 300) )
(b (<= 7a 500)
(kk {> 7b 300) (<= 7 4000 ) )
)
(hk (4 O 7a 500) (<= 7a T00) )
(&% (> 7b 300) (<~ ?H 400) ) }
)
then

{assert (process NN “Guide pin hole processing” p “Endmill” 1})
}
)

{defrule rule_067
(gosab DCAF)
{decinion for DCAP)
(a square-pockel yes)
(psa T}
(vak ?b)
L4
OF (1 (1) 6 (b (> 7 TOO) {<* 72 1200) )
(h& (> ?b 360) (<= ?b 400} ;)
(&& (&6 (> 7a 500) (<= a2 T80) )
(b (> ?b 400) {<= 7b 800) ) }

(&% (M (> 72 700) {<~ 72 §200) }
(& (> 7 400) (<= b 800) ) }
)
then
{amsert {process AL “Guide pis bale processing” p “Emdwill” 1))
)
)

{defrule rele_068
{goanb DCAP)
{decision for DCAP}
{a square-pockel yes)
{pea M)
(pab %)
=
(it (§) © a 1200) (> ?b 860) )
then
(asseri (process N0 “Guide pin hale processing” “Endnill” 1))
)
)

(defrule rule_069
{gossb DCAP}
{decimion for DCAP)
{a circle-pocke! ves)
(psa Ta)
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{rsb ?b)
L2
(if (8% (<= 72 600} (<= 7b 400) )
then
(assert (proceas XS "Guide pin hole processing” p “Endnill” 1))
}
)

(defrule Tale_070
{goswb DCAP)
{decision for DCAP)
(a circle-pocket yes)
{psa 7a)
{peb 7b)
>
(if (& (> 7a 600} (> ?b 400) )
then
(assert (process ML “Guide pin hole processivg™ p "Endmiil® m
}
)

(defrule rule_0M

(gonad DCAP)

{decision for DCAP)

(a copy-procesniag yes)
->

(asserl {process NC “Copy proceasing” p "Ball Enduill® )
)

{defrule rale_072
{gosub DCAP)
{decimior for DCAP)
(a EDM-shape ves)
(pen Ta)
{psb Tb)
-2
(i (M (<= 7a 300) (<~ 7b 200} }
then
{assert (process ES "Electric diacharge” "machine procensing” "Electrode” 1))
3
)

(defrule rule_ 073
{gosub DCAP)
tdecision for DCAP)
(a EDN-shape yes)

(psa 7a)
{psh 7b)
=
GiF (L ()] e (e (> 72 300) (<= 7a 500) )
(<= 7 200) )
(& (<* 7a 300)
(& (> Th 200} (<= ?b 400) ) }
}
(b (hk (> 70 300) (<= 72 500} )
{kk (> 7b 200) (<= ?h 400) ) }
)
ihen

{assert {process BN “Electric discharge” "machige processing” “Elecirode™ 1))
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{defrule rule_074
{goexb DCAP)
{decinioa for DCAP)
{a ED-shape yes)
(psa Ta)
(psd 7%)
==
GE (I ([ [(a8 (&8 (> 7 500) {<= 72 T00) )
(6 (> ?b 200) {<~ 7b 400) )
(b (k& (> 7a 300) (<= 72 500) )
(&k (> 7b 400) (<= 7b 5%00) }
)
(bk (& (O 72 500) (<~ Ta 700} )
(&& (> b 4D0) (<= 7b 500) ) )
]
ihes
(asseri (process EL "Eleciric discharge” "sachine processing” "Elecirode” 1}}
)
)

(defrute rale 015
(gosub DCAP)
(decision for DCAP)
{a EDN-shape yes)
{pea N2}
(ssh 1b)
2
(il (1 (> 2 T00) (> 7b 300) )
then
{asseri {process EX "Electric discharge” “mackine processing” “Elecirode® 1))
)
}

{defrule rule_076
(gosub DCAP)
(decisioa for DCAP)
(e square-pocket yes}
(a simul-insert yes)
{pea M)
{psh )
=3
(if (M (<= Ta 500) (<~ Th 300 )
then
(asgert (process NS “Simmltanecusly processiag”® KN "Drill, Reamer and” " Boring Bile®})
)
)

(defrule rule 077
(goswd DCAP)
{decision for DCAP)
(a square-pockel yes)
{a simul-izserl yes)

(pea Ta}
{psb b}
-3
GE (] ()] (k8 (M (> 7a 500) (<= 7a 700} )
(<= b 300) )
(4t (<= 1a 500)

(k& (> ?b 300) (<= Th 400) ) )

(&% (&& (> Ta 500) (<~ 7a T00) }
{6k (> b 300) (<= 7h 400} } }
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)
1hen
{asserl (process NN “Siwuiiazecusly processing” NN *Drill, Reawer acd” " Borieg Bite*))
}
}

(defrule rule_078
{gosub DCAP}
{decision for DCAP)
{2 square-pockel yea)
(a simal-inserl yes)
{poa a)
(psh 7b)
=
GE O ] ek (a8 € 7a 700 {<= 22 1200) )
(b (> 7 300) (<= 7b 400) ) }
(k8 (k& (> 73 500) {<=-Ta T00) )
(& (> b 400) (<= ?b 800) ) )

{6k {8k (> 72 700} (<= 7a 1200} )
(& (> 7% 400) (<= b 80O} ) )
)
{hen
(amserl {procexs Nl “Simwltanecusly processing” NN *Brill, Reamer aod™ “ Boriag Bite®))
)
)

{defrule rule 078
{gosub DCAP}
{decinion for DCAP)
(a square-pockel yes)
(v simn)=insert yes)
(psa ta)
(psh b)
-
(i (11 (> Ta 1200) (> b 800) )
{hen
{asnert (process ¥) "Simu!taaecusly processing” BN "Drill, Resmer and" " Boring Bite”))
)
)

(defrule rule_080
{goaub DCAP)
(decision for DCAP)
(a ecirele-pocket yes)
{a simul=inmeri yes)
(pea ta}
(pab Th)
-
(if (&k {<= 72 600} (<= 7h 400) )
thes
{azsert {process NS “Simullancously processing” NN “Eaduill” 1))

(defrale rele_081
(gosub DCAP)
(decision for DCAP)
(a circle-pocket yes)
(a simel-iasert yes)
(psa M1}

(peb ?b)

149



-
(if (ak (> 72 8O0} (> 7b é00) )
then
(assert (process HL “Simullaneously processing” MK "Endaill” 1))
3
)

(defrule rule_082

{gosxb DCAF)

(decision for DCAP)
-

(assert {process AS “Finishing processing” p * " 1))
)

(defrule delete-initial-values
(gosub DCAP)
{decision for DCAP)
ren (- {valwes-for $7)
>
{retracl ?rem)
)

H SEQUENCE FOR NODULE

(defrele sequence_10i

{qosub JCAP}

{decizion for sequencing)

(or {a prima-pockel so}

{and (a prima-pockel yes)
{a deplh-pockel no)} )

frem - (process Ta
=

{retract 7rem)

{assert (proceas 10 7pl p 7 2] M2}
)

{defrule sequence_102

(goanb DCAP)

(decision for seqeencing)

(s prima-pocket yes)

{a depth-pockel yew)

Tren ¢~ {process 7a
-

{retracl 7rem)

(assert (process 10 ?pl p Tw 7H1 2t2))
)

(defrule sequence_103

{gosnb DCAP)

(decision for aequencing)

(a prima-pockel yes)

Trea <- (process Ma
-

(relract ?res)

(amserl (process 20 Tp1 p Ta 7t M2
)

{defrule seguence_104
(gosak DCAP)
{decision for sequeacing)
{a prima-pockei yea}
{a depth-pockel yes)
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Trea <~ (process Ta
>

(retraci 7rem)

(assert (process 30 7p1 p 7u 7t1 7t2))
)

(defrule sequence 105

{gosub DCAP)

{decision for sequencing)

{a inwer-pari yes)

(a peneirated-slani-cooling yes)

ren <= {process DG 7pl 732 211 7t2)
-

(retractl ?rem)

(assert {process 40 ?p} 7p2 DG 71t 712))
)

{defrule sequeace_106

(goaab DCAP)

(decision for sequencing)

(a cirele-pocket yes)

Trem - (process 7a
->

(relract ?rem)

(assert {process 50 7pl p 7m 711 M2))
]

{(defrule sequence_107

(gosub DCAP)

(decision for sequescing)

{a circle-pockel yes)

Trem <~ (process 7n
=)

{retracl 2rem)

(assert {process 60 ?pl 7p2 ’m 211 U2))
)

(defrule sequeace_108

{gosub DCAP)

(decision for sequenciag)

Trem ¢- (process Tm
]

{relract rem)

(assert {process 70 7pl 702 Ta H1 712))
}

{defrale sequence_109

{gosub DCAP)

(decision for sequencing)

Trem <= (process NU ?p1 SN 711 712)
L

{reiract Frea}

(asmert {process 80 ?p1 p NU 71 712))
)

{delrule sequence_110

{gosub DCAP)

{decision for sequencing}

Trem <- (process U 7pl SH 7t1 7i2)
-

(retract Trem)

{asseri (procesa 90 Tpl p Ni 11 712))
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}

(defrule mequence_1i!

{gosab DCAP)

(decision for seguencing)

ren <= (process Tn
=2

{retrael Trem}

(anser! {process 100 ?pl 7p2 7a Pt1 212))
]

(delrule sequence_112

(gosub DCAP)

(decision for sequencing)

Zrem <~ (process NC 7pl 7p2 U1 N2)
-

(refract Trem)

{assert (process 110 ?p1 7p2 BC 11 212))
)

(defrule sequence 113

{gosub DCAP)

(decision [or sequemcing)

ten {- (process ™
>

{retraci Trem)

(ansert {proceas 120 7pl p 23 ?t1 T2))
)

(defrule sequesce_114

{gosub DCAP)

(decision For sequenciag)

res - (process ™m
=

{retract Trem)

{aaseri {process 130 ?p1 792 7» 711 T12))
)

{defrule sequemce_115
{goanb DCAP}
{decision Tor sequencing)
(or {asd [a inwer-pari yes)
(a pesetraled-slani-cooling mol))
(amd {a iawer-pari moj
(a penetraled-slani~conling yes))
{aad (s ianer-parl wo}
{a peaeirated-slani-cooling no}))
?rem <~ (process DG 7p! p2 M1 2}
>
(reiract 7rem)
(ansert (process 140 ?p! 7pZ DG TH1 7t2})
)

{defrule sequence_11¢

{goaub DCAP}

(decision for sequescing)

Trea <- (protess Tn
-

(reiracl ?ren)

(asserl (process 150 7p1 7p2 Tm 711 212}
}
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(defrule sequence_117

{gosub DCAP)

{decision for sequemcing)

Trem <~ {process ™
-

{retract Trem)

(anser! (process 160 7p1 7p2 2u 7t1 M2))
)

{defrale sequence_l118

(goaub DCAP}

{decision for sequencigg)

Trem ¢- (process ?a
=

{reiract 7rem)

(asaert (procese 170 7p1 p Tu 741 712))
}

{defrule sequence_{19

{gosub DCAP)

(decision for wequencing)

Irem <~ [process Tn
=>

{retracl ?rem)

(anseri (process 130 Tpl p 78 711 212))
}

(defrule sequence_120
{gosub DCAP)
(decision for sequencing)
Trem <~ (procesa AS Tpl ?p2 711 12}
=
[retracl Trem)
{assert (process 130 7p1 7p2 AS TI1 712))
{assert [primt-head})
)

H * [y
. PHASE  CONTROL RULE

HU PHASE 0 : Ask Queslione

s#  PHASE 1 : Decision for Cavily Plate

% PHASE 2 : Decision for OUTPUT PRINT

- & * = = &

(defrule change-to-phase-1
(declare (saiieace -1))
{gosub DCAPY

=
[assert (decision for DCAP))

)

(defrule change-to-phase-2
(declare (salience -1))
{goaub DCAP)
Tphase - {decision for DCAP)
L
{relract 7phase)
{assert {decision for segquencing))

)
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