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Development of Tool Item Selection System Aiding CAM

Seong Kun Kim’, Hac Jin Yang™", Young Moo Heo™,

Procedure for Injection Mold

ABSTRACT

Jin Seok Yang™"

As consumer’s desire becomes various, agility of motd manufacturing is the most important factor for competitive
mold manufacturer. Decision making process is required to produce optimal result of CAM systems in using
commercial CAM system to generate tool path. The paper proposes a methodology for computer-assisted tool selection
procedures for various cutting type of rough, semi-rough and finish cuts. The procedure provides assistance for
machining tool selection by analyzing sliced CAD model section of die cavity and core. Information about machining
time for the generated NC-code is used to aid the tool selection. The module is developed with commercial CAM APL

This module will be used for the optimization of tool selection and planning process.

Key Waords: Tool Selection (37 A1®), Slicing Feature (8 &7 ¥ 4}), Permission Tool Item (5 & &7 &),

Machining Time (7} A13h)

e

1. A

aHzke] &7 g EA AFS At
d 223 %9 Fo7t FrtstER, v A
Fbg Zlwoz & AF AT dEol o
AARE FAVE fQ02AN FHT
28 A Azre F¥9 2719 Biwd
ga Ael7t 9420 Necode 44 R 7}
Azl gRES FAg =23, 48 CAM
26 #8 SN A5H 75l B4
iz Ze] obva, 90% ool izt A

[.

- 2002 69 1249 A
* AR VNALARZ
AgEgR vAZSE dgd
T AL 7l A7

118

o ¢
o]l w}a} 3T @zg— AR,
upg}A, E
ol Aol —‘-7-63 Az Az
A Jgg iy 2
A Bol SAHATL. A8 Sfee T
ﬂ? golEjWlo] 282 RE AFoz dﬁﬂ
Eg 28 /e WA 44 588 ol
:H AR WY LnEe AANsRer P
T e AAR B2uH 2 AS HE 59
2o YeME 03%154%14(3’. w3 NAFS

o

H

. of [r

ok

(UO
2



AAAT - G - HBF - FY - ASALTEIA A20d A1 E
T ————
88 T A% A4 ol SE9 UL £ 2 Aol Mgl mEe 38EE 49e
FT 39 EAS 2 94T A4Ee §4 9@ ded 29 (1) Fol % o AA B4
steA med Hgse 34 ke 22AE W, (Removal Model A RTE () ©f A7 Al
dele) 2y A XAl e FF *4, A%, £ st Py gug 711 fa shel, 44 4
A oo WA Al dod ¥ IAS F o|UIM z F WFoZ YT Y 52 ‘”é‘i’i%
dstel mA AA e AU B4 §4 2 A4S TF 18 FL W BeP AnEs
(dynamic offsety 7817] A% LndF® 22 A7 8 12 Jug ol Ak ) o
A4 oAg wEHHUA deolH & 1 59 539 A4 Fd F7 A7 Falm, o

mlo
i
e
2 4

=g eg e AAZ olFolx ol
3 LA FF ARG AASE THE AA
SEL)

Ve ATE sEdd B¢ 4zE A4
= Qs wol AAHAAW, ¥ B2 AA
71l dhs ABEA, A2} B (Cut Method), 2% 2
H(Stepover) 2183 I HAEZ 4 5 TL &
Az Fre AvY g&dE QholnR, F
o AE AR %A F79 HFH A7)0 A3 A
Ho] a5 o] 2-S}Xw}(78910111213,14) R
o= mEdth Y. M. Kyoung( O o g
1 (Backward  approach)ol] &3] A Ao

E:
T

o
2 3
i

N
-

B ofuoom [ oM

o gleiM F 7kEe 9w ANFe

of We HA T ARS HEAG. &
& ANFe 7l
HEE 5 YRS BoA T

AZI71 A FF A ¢

rﬂlo?LL[
X

hu}

QL
ofl
i
oK
i

fetv o
r_&
b
)
lo o

i
o
38
o g
=

By
z o

-

e

N

ol N at

41 o
L

] (W
N
%e,

44

BN
¥
filo
0
N
fu'e]
o
£
ol
-4
r>~
ol
M
2
=
o
ol
ol

olt
-
o
N
o
tio
X

A =7

o] o3 ZH¥oE dg 7
H7tE AZHS AR A5
A w4 JFEAIZ T 2

Fefol, 7t w=
o F 7}**1{}% A
]_7]. H‘"‘@?—l‘ 2 o]o

B, FEETASE Tl AR 7 Ha A
7] 2 AY Z7A AT a3 S
T FT Az} Al %%‘ P Avd o, 3
datoll g o4k WHE AAskA @t ol

@ BAste 7z A qea. 27 Aol v}
o AFE & AlanC. Lin P = w}R7}x o]t}

=g, Avd a7as Yoy g o
et g FtolE & glovt JHE Ha FT A
s J1E o.xE BLER ¢e Rio) 9l
L ER PR geldd ¥ g U@
< Bt o)

N ook
=2
HI

7

f 8

4r o

code & A4 5}“’1,

of e 7he FF UAE Bk 8 PAA
AFehe 35 deleoleast vne sk o
& 7 25 Fah @ o 88 IT Y
Edz 74744 he wae wE A9 g 3w
& AL ool 37+ JRE HAFT
) °o FH F7E FE& CAM A2¥oE NC-
©] NC-code & B3t 715 4]
AM 2] 2ol Al Ec’i%gibﬁ, &
u}x]ulOi Z}
Ael o 24 B B4 o 2<(Ading
Operation)3- 3+r}.

A e EZESE 48 CcAaM AAEQ
Unigraphics V16.0 — CAM A|£® 9] °—Q—AL§1'“’“
AdE ol 2APDE AHESte] AEEigith o] ®
& Ama g AzE Agedr) A0 wEe 4
WA REZA, HE 948 FF 4R Axde
2 S Mgaich

2. O|EX¢Ql ui

21 88 37 =

thed ge oEHI WAL F3d e F
T 279 MAE T8 ¢ don, odw FT
2719 WAE 2Y YA BT G ARL

TLoRM HE TP $EE 9L & AT

211 71& #Hax 37 37|
ﬁ"“?—"ﬂ o] & 7}% HA I+ A7 HE
b g arelstd AlA ZAES] YA, &
AL uel olFIlHA RE 9o HIE F
< 7Hg 7 Ao 2719 eTEn @ 4 3l
.5, Fo] F& 5] EASE AeEgE vt
EFo & FE(Tool Retraction)”} @A 3t= A o]
otde, 47 Ay = ofof g 2y
=3

kA FH A

Sxe JE fo

7 7] AA BAdE 24



() BES ZAHAAY AR i 2= w3
I 28 AHHPAAMY AR FAM9 ol (2)
3 25 FHY 98 2F A A Ago]
ot gy g HAdA 9} BE AAH 849
o 7H8 7h5d HAd dols ZE A Wi
T3l olE FAA 7MF 23 e sl
29 A& AL FF A7WID,,,)E BAAIH, o
S3 Zol xdHAL
TD, = minQQR, W) =(IT, + PS;)  +oveveeenes o

R; : round radius at convex vertex i
W, : strait width at concave vertex j
L2, v s JiL2, vy
where,{ v, : number of convex vertics

v, : number of concave vertics

IT; : In-Tolerance in Finish Cutting

PS;: PartStock in Finish Cutting
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TD : Tool-Dimension
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PS, : PartStock in Rough Cutting
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Table 1 Value for Method-Filed

intol | Outtol | PartStock
Rough 0.03 0.12 1.00
Semi-Rough | 0.03 0.03 0.30
Finish 0.03 0.03 0.00
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Fig. 1 Algorithm of determining the tool for the rough

cut
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[0} Cutting Leyer HUISPHT-[3EI7], DA T {447
[3) Cutting Leyer HNZIXT=[W74), HABFXP=1219]
[2) Cutting Leyer HUNB2HP=(7273), HLZ7XA=[256]
191 Cutting Layer HUIZPAA=(7290], 2 4B2XA=[248)
[4) Cutting Layer 3HZPH=(7316), HAFRHA=(252]
[8) Cutting Layer HUHZPAP=161.23], HABINP=(451)
[6) Cutting Leyer HUSPEA=(61.01]. A7 Wa{450]
[7) Cutting Leyer H(IB3XF=[60.78], HAZPAA=[4.65)
(8) Cutting Leyer HIHBIEF=[8036], H2Z7PHA=[472)
[9) Cutting Layer HUIZBAXIF=[283],
{10) Cutving Layer :UHERNZF=(77.92],
(11} Cutting Leyer ¥HBIHZ:
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[17] Cutting Layer HUBTAT=[7957), HAFPEY=[2.69]
(48] Cutting Layer HIB7ER={7320, 2 AJPHY=[200]
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[32] Custing Layer HHSRETP=17200], | ABPXIF=[2.43]
28] Cutting Leyer HUIZPRP={7238), H2FPNZ=[211)
i % L ElABFEA=(207]

2=(2.89)

{247 Cutting Layer HEBINA=[
£25] Cutting Leyer HUBINA={72.08),
[26) Cutting Leyer ZUZPHZ=(87.45],
£27) Cutving Leyer HUZPEP=(87.36],

AN HAHSPRF={6.37], HATINR=(207]

Fig. 9 Result of permission tool list
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Semi-Rough Cut Tool = 100

Fece_list : 101, Edge list : 243

CESE0) chat 2 BT ( -15.000, ~20.000, -56.000 ) SLICH
UNIT = MLUMETERS

Finish Cut Tool = 25

Fig. 10 Deciding tool size
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