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An Expert System of the Very Thin Sheet Metal
Press Die Automated Design for VFD Grid

Sang Bong Park*

ABSTRACT

A proper model of expert system for the very thin sheet metal press die design has been suggested. Using
the suggested model, an expert system of the very thin sheet metal press die has been developed. This
study contains that the results from the developed system for three kinds of specimens have the adaptabil-
ity in the actual site. In addition, the possibility for expansion of this system has been discussed. The
developed system, which is based on the knowledge base, has been included in a lot of expert’s technology
in the practice field. C-language under the HP-UNIX system and CIS customer language of the EXCESS
CAD/CAM system have been used as the overall CAD environment. Results from this system will provide
effective aids to the designer in this field.

Key Words : Expert system(#E7} A|28]), Very thin sheet metal(Z23#), Rule base(7+3 o),
Design rule(d4 74}, Knowledge base system(X12] #lo] A A|28))
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Fig. 1 Funnel layout and grid of VFD
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Fig. 2 Suggested schematic structure of expert system for
very thin sheet metal press process
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Fig. 3 Structure of automated design system for VFD grid die”
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stalic Hm§ A3_date_x=113.0. A3 _datey=(-110. 0}, Ad_date x=(—22.0). Ad_cat

a_y=({-1}
static tloat  A3_nems_x=78.5. A3_nome_y=(~103.5). Ad_nmwe_x=(-123.0). A._nam
8. y=(~112.50):

static tloat  Adsodet x=145.0. A3.modot y={- -101.5), A4 ol _xm(~56.5). A4
wode) y=(~110.0):
sratic tloat A3_Up_x=160.0, A3_uo. y=115.0, A4 _uo_x=(~45.0), M_uo_y=119.0:

float min_x, miny,sax_x

float olx,ply.02.X, nz_v u:u O3y, 04 x. 047}
tloat minLx_f MIN YT Max_X_r.maxy_fi

float MIn_X_rf . MINY_(F EX_X_[F.BAX_y_rf
float sero_ban:

float paro.sero:

double punch_led?

int nuem,mirr_nus,chan

fioat start_x(100]. um_ynool
tloat otf_set = 0.05:

char celIname{50]:

-7

- UYWL N> »/
/ i E2IE A2 X AIRE </
1 GOIAOXIY xR SUR «/
jo NSIHZSE LU coll MBS

char post{8]:
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5,16,17.18

Fig. 4 Calculation of main parameters
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Table 1 Geometrical properties of entities

fine type | color |layer no.
D gauge hole continue | white 101
(@ stripper pin hole | continue | blue 102
3 die gauge upper | continue | green 103
@ die gauge lower | continue |magenta 104
(® sub die groove continue | yellow 105
(® sub punch groove | hidden | white 106
(@ punch profile hidden blue 107

dgoz 3o z A dsle £¥d HAERS

Estn @9 A9 BA4L nFN. 7 AEY
g dlolele Alag Add gA B S AF
giro] A4 @ AR E Uehdth Table 19] Al 34
& 0|2 7 el AR ¥ WE-E Jehidd.

AE 1& 21 e AAE e tho] AolA ol# (die
gauge upper)# 21 719] tho] Alo]A] 2oj(die gauge
lower), 2 789} AlojA} & R 40 7ie] 2E3H A ¥
(stripper pin hole) 2 o]F1A AF Ao g H4
Ay Roln Futg A% 23 HAE A 4Y =4
o2 AHgET. AF 19 34 P Table 19 m2bA
Aol E& AA, A #eolo] 101 ¥, 2E2H A
e AAX, FFA dolo] 102 W, TejAelA o
AX =4 go]o] 103 W, tho] Aojz] 2oy AA,
2, golo} 104 Mo Jepidt.
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Fig. 5 Geometrical input data of specimen 1
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Fig. 6 Geometrical input data of specimen 2
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Fig. 7 Geometrical input data of specimen 3
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Fig. 8 Generated total assembly drawing

AE 2& 9 /M9 AzHE e o] AlolA] o# g} 9 e
thol AlolA] 2o}, 2 /4] Aolx) & L 8 A 2Ee]H
o &, Yol D & e MB o] 2F8 (sub die
groove)t M E tho] A 3FH(sub die punch
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101 e, 2E&5 # £2 44, 4, golo] 102
#of, Tho] Alo]x] olHE 44, =4, golo] 103 W,
thol Alelx] Zoje A4, Hel4, ool 104 M, A
B o] 23HE 44, =34, #elo] 105 W, Mu
AX 2FHE 24, 84, golo] 106 Wel Yehigct.

AE 3& 11 79 tho] Alolx] oj# s} 8 79| tho] A
o] 2o, 2 749} Aozl & £ 159 ~EH W &,

B8l BRE 23 709 B tho] 2289 AH the]
A 2FHZ o Rt oE UY =HoR AMEY
o AE 39 F BELE AlolA &2 AM, g4, o
o 101 ¥, 2E2s o & 44, Fd4, Folof
102 ¥, tto] AolA ose 44, 54, oo} 103
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AR BA 2F8E &4, 84, dojo 106 #e vehh
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A4 wolxs 22 rlF¢oz FAE A4 A B2
Ae 489 Alge] 38 ARE EXatA A4 #o]2d
TEE AT 3L ol 4319 if~then =22 7Y
FE 718 S8 28 Aol ag dA F3E 4

Fig.9 Generated part drawing of bending die for specimen 1
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3 2 13ggd 319 A8 RE AMEe 238, 71538
B A&7 Al 77hE AA FE 3 oo B2$ ol
AU Z(air blow feeding mechanism)& 2 3 A
29 13 AKX BE(fixed information module), A4
Y & (newly generation module), EF djo]g H]o]
2 (standardized data base)® ¥8 FBE WHs}o
it 2% FH 25, AAY 28 EF dolg i
ol2E 8 YA 43 4714 #AS fAF.
Fig. 8& oJAE3 =29 (assembly drawing) &9
o3 YHE 2Y=E Yehd Fig. 9% JE =89
(part drawing) 289l 93] A€ Wi o] HAEE
vetdtt. Fig. 99 25 34E W4 dhol= 343 X
7t FAAE N1Fo 2 A5 UAY FEolt}. Fig. 59
g4 doleE dg ol HAFA st 2tz 21 )
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£ Fig. 3 A28 FARS HA £8 28N @
2 HA o] dlo[g] Wolx9 AME A HR) 9 Hols}
A3 8.

Fig. 10 A[#H 1o tj3t Alo]= Wl HA) o] JHEE
2o, §Y B3 HPoA EE8I Mg 12L&
T 949 telg H(jaw)oltt. Wg #AX 9 Aole
40mmol™, #ZqA A WA 89 vulE 2.06mm
(3.03mm - 0.97mm) 2 HAHASE ¢ + Y} Fig.
99] Wig t}o] ZYH F9f = 2.1mm (3.05mm -
0.95mm) 2 2 A ttojhe] 0.04mm AA AAHAS
& ¢ & Utk Fig. 109 Alo|= WY #x] F2dM %
A QERTL to] Aol =Y Foln, 1.94mm
(4.97Tmm - 3.03mm) 2 A=A}, A thola B¢
€ 1.90mm (4.95mm - 3.05mm)& AALYLS
Fig. 99 W19 Tio] R EToA 8AY 4 . oe
0.02mme] vo] Ao]A] ZejojHAr} HEHUSS &
T At FEF oz WY dolg) Alol= WY #Hx
o 2%, to] Aojxe 2P& AT FeoUAE HE
3 23, dd Fgo) 7T 27t YRS &t
Atk
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Fig. 10 Generated detail drawing of side bending punch for
specimen 1
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N2gE AE59, dojd AFFYE tho] R WA
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L RE]

w8 HI 22 2352232332 8 a3z ]
N ] ] o o I
,# u“—ﬁ'b :
4 e—— st il —— gl
_* 22 ,*__._._.u
T o A1y A5 | s
: = " 23 sazaz 23d,

3

nh

2

L

L*= o

(1]
[ 7]
"
— i1
ne
(1)
—_—
—12
— |
n
g
—
12

Lae

E)
-

—r_,ll
e Hr
J_ﬂ.l

-
-

Fig. 12 Generated detail drawing of side bending punch for specimen 2
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Fig. 13 Generated part drawing of bending die for specimen 3
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Fig. 14 Generated detail drawing of side bending punch for specimen 3
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