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A Study on the Expression of Features Interaction

Kyoung Young Kim*, Soo Hong Lee**, Heedong Ko*** and Hyun Suk Kim****

ABSTRACT

This study is intended to develop a Feature based modeler. It is difficult to integrate CAD and
CAM/CAPP with information that is given only by a conventional CAD system. Therefore a lot
of studies have concentrated on a Feature based CAD system. But conventional Feature based
modelers have had limitation on providing sufficient information related to Feature interaction. If
a Feature based modeler is to be used in assembly simulation, a new Feature-based modeling
method needs to be developed. Also to support collision detection between parts, we have to han-
dle Feature interaction systematically. Therefore we suggest Cell data structure which handles in-
teraction of Features by volume. The volume created by Feature interaction is saved as a Cell.
With the Cell structure we solve problems involved with Feature interaction. This study shows
how the Cell data structure can manage Feature interaction and give enough information in as-

sembly simuiation,

Key words : Feature, Interaction, Cell Data

| Y =

11 ¢339 geM

AA Rolollde AARZ} A% Jej9 EA4
% 7|3t Q) AR dHolg vio]AR FA 3l
275 dHo)et g t}a] o] &3l 58 Feb} AF
Fo7tz et &, AAAE 28 ) B9 o o]
A a3de] 2lejghg U Zle) ohe} ol ¥
Al A FAlol) o) 28 dloje]e] Awto)
7] wj-Fo)c}.

2 2ol A} Aateale MR ohE F ke
23371 8 SAYA Flde] =dste] ez Q)
o} =23 Ez Pl 7|ul 2 de](Feature-based
modelery= Aot A4kel] W Ju 7 5F 534
27 olE 4913 7|8 el md3dA ZA
7} o] 2 Hagk A4 o) AL v} kgt

*h4-2HE R AdrisdTFa

=2 A3, AN 71AE )
sr+ 22159, KIST CAD/CAM 174
=»»+xd 3] 9], KIST CAD/CAM <34

142

A Y 5 e o] Al e, 7129
ER P ot mddds €26t F
(Hole)@} 2o| 7]& A& A|A3}e] b= Depres-
sionPAHhE T2 A, oldl JAwtez g
22 3k 298 715 oY) #5484 He| g
o}, dukyol 2l ziqlg faEly] fe BA
(Boss)g} o] 71& At S 3 & B o}
& Protrusion® 4] x]fle] "Ho]7] wjFel| Pro-
trusion A4S A #h= w2 Apudo] B sic}
ol3] F 71| HALEo] 2} ojwl Aol A ¢l
o] Atalg 7Agdlle A7} w2 2] ¢ront o Skl
7H3o] Do A gl 7]&9) 54 A A9
wE 52 Hak Ao WA S FA £2 2%
4 Qe ol EAAPE sAEY) Hsixe 2
3} 7] ZHidel] gt ARE e s
zbqie) A siElofo} el T2}, ol Y ARE
o $ BAlste] A& dloje) FR2 £ HAHR
)7} SR el wlea], ol3 MR RE A Aslo)
o2 5 ole AAAQ doly F27} H e} o]
g dlele] 72 PHE FAYY MY E



2 9o 7k Fdel oy A7 143

Protrusion Tealure
\

Depression feature

Fig. 1. Protrusion feature and depression feature.
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Fig. 3. Features interaction and cell generation.
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Fig. 4. A cell data structure.
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Fig. 19. Collision detection.

- [Acksmfll

o g

Fig. 20. A final model is free from collision.

Z o]23le FF HARE AYste AE RHolx
ek 27 ARE A Al A & A) e Shown AE
7re] ARANE Pslo] FFo) e A A
2] $Fo] dojukm A= et o] A9 IFL
(Interaction features list}2- &3] T o) Eo] nja
FEo FAsle SAYPE|H. o)7] AFY AA
& Part22] Bossl® Boss22] ¥lx]| o] Holel3} Hole2
o} x| &8t} Z27] u]Foll Boss13} Boss2el] +#&)7}
54 Bolx grt.

2.29] Bossl3} Boss2E A7 3l wkx|gel =
S B2ES oA RISk F md7te] 58 A
gk 2% Fig. 2004 Bolx ie}.

5 D8 3 Y=

I5CAD/CaMERE] =33 Al 23 A3 5 1997d 94

A Holel2 SAYAE HWsHE F e 54
HA2e] 7S WA O 4 Yo SRR
o} 24de] Hol Ak ARAE A9 47} lHFS
Moz Zrlee dolelao] Bolleh w3, S
Ap2ke} ABAL el A5t BAE Tesio} #17)
W go] Wolel Ta7} Aba) Babs Alch, weba,
5842 AR} BAY Aol o] RWFY
Be Aok Aol vigAN. 3¢ AAE 24
o) Qe $EANE ZF W2 Agsn douk 2
o] oiut RETE AR M WERE
A dolRFET s AReg pdg.
£, EAYE 2ol FEPNE s A5
@3] Shown AZke] A AAE AN £47} =
£ AL Fopack. e, o)) sk A3l £
7t e 5G9 & 4 AT FAYLE o) B
Aakel B0 Worlrh e BAAE FAE
2Tk olE u3kshr] AMAE 24 SR
B2 54 AYY § A 7Y Sol sl
oF & 7o},

#3028

1. Chang, T.C., Wysk, R. and Wang, H.P., Computer-
Aided Manufacturing, Prentice-Hall, pp. 32-36, 1991.

2. 0]A%, "AHFE Yt fE= 2y, A
A}, pp. 117140, 1994.

3. 43F, A9 7hRS A T AY Aad g
o B AT, AR, WA, pp. 27,
1995.

4. 254, 7173, "CAD/CAPP B o) AE ¢ 8
A5 AFANALE BT, BRI A G F
A, 1644, A 13, pp. 3140, 1992

5. 84F, A AU S v)eee O 5AYY =Y
gl B A", YA, A AR, pp. 5-
12, 1992.

6. ¥4, "JFAYF A7} 7HER =4 71H9) 7|
u A Al A& e, pp. 1-9, 1992

7. Mill, F.G., Salmon, J.C. and Pedley, A.G., "Re-
presentation Problems in Feature-Based Approaches
to Design and Process Planning”, International Jour-
nat of Computer Integrated Manufacturing, Vol. 6,
No. 1&2, pp. 27-33, 1993.

8. Bidarra, R., Teixeira, J. and Carlos, J., “Intelligent
Form Feature Interaction Management in a Cellular
Madeling scheme™, 2nd ACM Solid Modeling, pp.
483-485, 1993.

9. Spatial Technology, ACIS Geometric Modeler Ap-
plication Guide, pp. 1-25, 1995.



10.

11.

12.

A g4de Y 3o AP A7

Pratt, M.J., “Synthesis of an Optima! Approach to
Form Feature Modeling”, Proceeding of the ASME
International Computers in Engineering Conference,
pp. 263-274, 1988.

Shah, J.J. and Tadepalli, R., “Feature Based As-
sembly Modeling”, Proceedings of the ASME Int-
ernational Computers in Engineering Conference
and Exposition, Vol. 1, pp. 253-260, 1992.

Guilford, J., Sethi, M. and Tumer, J., “Worst Case
and Statistical Tolerance Analysis of the Daughter
Card Assembly’, Proceedings of the ASME Interna-
tional Computers in Engineering Conference and Ex-
position, Vol. 1, pp. 343-350, 1992.

149

439

19953 AAleN &kt 7} A 3-ahw} s}
1997 QA ok 7)Ao at

E 19973 A RS A ey

E A
Y 2ok : Featre Technology, Solid Mo-
deling, Assembly Simulation

of + &

19819 A- 2GR 7\ 2128} aat

19833 A&tz AA A= 4}

19913 Stanfordci ¥} Design Division Con-

carrent Engineering %33 2}A}

1991d ~ 19923 Lackheed Missile and
Space Co. Cable Hamess Des-
ign System B2 Post-Doc.

19834 ~ 199413 KIMM CAD/CAMA],
AddT4

19943 ~ Q2] QAAAYE 7| FE
Kt

AR} FAEI oA, AYFIRA 2

w44, DFM

8 s

19823 &Yl -85y q Wabat
5 ¥4

19893 University of Illinois at Urbana.
Champaign 4 AF2}3} wpa}

{1984y ~¢ix) KIST CAD/CAM 374

Aoty
Y4l Fof : Feature Techmology, Intel-
ligent CAA, Concurrent Eng-
ineering, Assemply Modeling,
Virwal Reality, Solid Maodel-
ing

d 84y

19904 at-geligtse 21 A Y Al3ka} 24}
199223 A-Zoigha 7| A d Alke} A1)
1992:3 ~ ) KIST CADICAM a4
42} : Solid Modeling, Feature bas-
ed Modeling, Collision De-
tection, Computer Graphics,
Virtual Reality, Virtual Pro-

lotyping

FFCAD,CAME3] =334 A 2 A 35 1997 94



