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Development of Intelligent Design System for Embodiment
Design of Machine Tools( ] )
- Suggestion of Intelligent Design System -
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Abstract

We present a framework of an intelligent design system for embodiment design of machine
tools which can support efficiently and systematically the machine design by utilizing design
knowledge such as objects(part), know-how, public, evaluation, and procedures. The design
knowledge of machining center has been accumulated through interview with design experts of
machine tool companies. The processes of embodiment design of machining center are established
and represented by the I[DEF0 model from the field surveys. We also introduce a hybrid knowl-
edge representation so that the system can easily deal with various and complicated design
knowledge. The intelligent design system is being developed on the basis of object-oriented
programming, and all parts of a design object, machining center, are also classified by the object
-oriented modeling.
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TableShape ) <1

Class TableShape{

double height;
double fength;
double width;

Fig. 6 Example of table shape class

oj% 7t elol BEH AAM4
40 se] Tlql AAle] AA A

o
4 ra, ol Fol Fig 62 Eﬂo
S Aol FAFe AH Y
ol 43t 2ol AT el oAl 4
9 AAsA e Sl wet ¥ %
O

Qe AN YRS AP

X
N

4. MARIAY B U

4.1 MAIXIA el 2R
AAE z8lshe ATy Alawg

owh AAle) sk e A4 ¥

_\g
L
re o
o
.
x

do Rl ol A A g alEel el 7 Al
BAME 2% AT e e, 2
S S ¥Falel U4

ERERr PP

7] & AlzutAlz ggeich miAdAlE o] AA
| A ]

A Mg vl oo
715 ¥ FxAA (functional &

e 27old 7%

P EEE
2reh,

configuration

design)ctA| - o] o7& Al 1 9o

2 v
W V% ul Aol WA HiAA
AAekol fla ARl AR,

40&% Axs A Y4 Xﬂ*l f

Agkat oA AlE o] elele Aeas] A A e

L R

Ay vl cwslod A A wbakE Alotelr] $13
A A]x]._g] 7464 ;(]/kl
ZEAMA (module design) THAH| © A A A} ofol] B
w7 wa elglg sy 9e AAlAke A
A, 7 A e ek A S A A
SEE AARA, vhetez o AAl o AAA], AR
AektAl oliz mud AAMgEe] ARA], A
AR wHwel Aes #Hotslr) A& HFohAA
HAFz= AT A A YA E o] A

xo] Ao, 4 mEve ds WA Y

ol

o

ZEER)

ol gst Re WA AAAAE 4 S4EE )
Sratol wul chga ek

- A A o) A7) Al (object knowledge) A3 Al o Abol|
gk A A, (o) 2241, sholxsle], wloldg] &

74 & =] A (knowhow knowledge) . A1 A A E7}7}
A v I AT

-4 2] A (public knowledge) : 7}E} 22, X F

AR Fol Fol Qi Al A4

b

- 7} z] A evaluatlon knowledge) : A Al ¥ 7} o
Al 2 A W gFE

- g=xpA] A procedural knowledge) . A 2lo] &
g A Hol A4k An Sl

SEL /1“'0 cqt Fuel 1Y T el o
eha] b elrell A5 ol ef Frel AL ehekal mlAlY
Al l AARAE AtshA 243 &+ dv =23
g (hybrid) A 28-S wsighery AAAAE
afdeor Y 4 deF o 2 =T

(hybrid) =] 4l3&-2 of5-ab 3ho] FA4dxlc,
Z 2 A|AH (production system) | [F~THEN

Aos AR FAel s T2 Aol 2

A AE At ERERl A, T ngAe Ade
% wiehglo] whi: F Moz A4d 4 3l
YA

IF MC Type="Gantry” THEN Main Support

Positions are two positions intersected by two



TERZNA Z1EAAE A Ay AAA Y o (D)

column axis lines on the floor
X2t 4| E2| 3 (constraint network) ;| 547} A
Ay ste AAALSE AAH
AA A eFo 2 FAE = W E$ A (network) e
Salshs A EEYYolch® o F ol Fig 7¢
2| 24 A o) ol & Aok W] E 9] 2 (constraint network)
= 288 Aolth, ofleld AAFrrt AA

F4 53 2ol

e

s veble, 4Y s AA A ol L3E
= AAMg eE veplo, 7 2ezke] fAle
sapakel AAL shxn], HAHSF e FAE
2wl (level) 2 38 =] 7] ajtol]l AAIZAL] FAol
TAIGlol o= MAMSe ruRE 9fFae] 75
g Aledz Zde] EAE Ao, AddH e

AA A Ao] Ao Zz a3t telslol H2lH| «
ol AR A sk folakn 4w Flol
Bold 482 A oleh

. Lo
HH| K| & a2l gl ¢o|E{H|0| A (object-oriented

modeling & DB) : =xl-5% AA 48 Ao &
odAd, A, S¥A4E A AAAg weEg
Zoista, #AdAlE e s FARE W FAY
& b eA AR g wlwl sty Yl A= gk

tf] o] Bl ol o] ~ (object-oriented database) ¢} ¢34 3]
o] J|E deoleulo] sl A +&35F7] Fatg ZIAA
A W gatol] E3ss= cfokela Ak o) 4
Zo] Zh5tEs ok olF fd E odtelAM=

A AlE o] Al el
veERd leln], el A o Fel &4
et dAAeE 3 2%
c},

=%} =233 (procedural program) : -2 A A}
ojvf WY A4L T3t Fho] AAIAA Aol oA
Hol| 4] Fd7tx] £xpgd e AAsE A BFEo]
vl chEdl Aabg el A4 Fdelch
EoqpolA olabst ol AN AAER 7]

1 5

W52 Fig 9ol mAa A ol shuel 414
ol Hybridy] AAwlo]az FEatens ofy
xﬂ 2] 3} %

Hel 4 AAEE ABsA AT £ U=
.

SR

ol

C)aa WEETEN (@)
O,

a: distance between center
m: gear module

u: spaed ratio

Z1, z2: number of taach
d1,d2: pitch diameter

Fig. 7 Example of design constraint network

______
~~~~~

~
\ ~
\ N -
Ay N ~

UniSQLAFe] UniSQL-E }-&3l9ict, Fig. 8& o
Machining Center \:::: -
Class MC{
Attribute:
double Mass;
Constraint:
Mass = Spindle Mass + Column Mass + Bed Mass + Table Mass ;
Procedural:
void calculate_bed_mass(void);
void calculate_column_mass(void);
L

Fig. 8 Example of object orinented model
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