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Passage Feature Recognition Algorithm for Automatic
Parting Surface Generation in Plastic Injection Mold

Chung, K. H* and Lee, K. W**

ABSTRACT

This paper proposes a topology-based algorithm for recognizing the passage features using a concept
of multi-face hole loop. The Multi-face hole loop is a concetpual hole loop that is formed over several
connected faces. A passage feature is recognized in the proposed approach by two multi-face hole loops
that constitute its enterance and exit. The algorithm proposed in this paper checks the connectivity of the
two multi-face hole loops to recognize passage features. The total number of passage features in a part
is calculated from Euler equation and is compared with the number of found passage features to decide
when to temminate. To find all moulti-face hole loops in a part, this paper proposes an algorithm for find-
ing all combinations of connected faces. The edge convexity is used to judge the validity of multi-face
hole loops. By using the algorithm proposed in this paper, the passage features could be recognized
effectively. The approach proposed in this paper is illustrated with several example parts.
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Fig. 1. General configuration of injection mold.

Bottom Clamping Plate




Fehesl Ay 299 2UR HE Y ¢

CAD A 281E AR 4 oA geol wfe} A2
2 4AE oj2} 2 A CAD A AH & AHEaEt

of AAstal b= ko] AT Sl

AEES HES Yol os vhro] Fojsp A
vje)E QA st -'nlmi AshE g v 347 5
E Hg TYwolet stz o153t AF2 Hel thd
olF-E AS FHUozlled. 32K 2Rl S Ay
3} %ﬂég A shs o 2ol ¥ AN
A F2 QA7 dade] H1 Yot w3 FEHE
s A3l Folel shRjE) S YA el A
AFol) AR BE5R A (Passage fearrerd 8!
A He #Hd-2 2AEFE B 3}61— zedell et
M 7bg & B Ee) 52 gl

12 ZEREYY XEclye Eey

A1 CADF o] 48 A9 Al A "ol A
= AES 42 Yoy 2%Eed 448 A
ZAsiA Mo, AF ZR2NE A A YA sk
=% FE2 o9} slvivleln, 2 WA A2 Fip.
29} 7ol ojeidt HA L Fig. 3o Yehd ME 24
off th#f ol E Fof ddsp o2 2ol

4, Fig. 3% #22 AF 2ol oish o) 5 F
A= SRAE Fig. 49} Zo] QA ol AAjgt
Fo] B HEH o Folo) sule]n Haly §
Ao},

L Input product mode| ]

I

L Create core block ]

1

Generate parting surface
using outer boundary

l

Generate parting surface on
passage feature

l

Create core and cavity by sectioning
the core block with parting surface

Fig. 2. Flow chart for generation of core and cavily.

o

Fig. 3. Example pant with one passage feature.

o BF Sy G4 2 deie) A 197

Fig, 4. Core block.
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Fig, 5. Generating parting surtuce.
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Fig. 8. Parting surfaces generated in passage feature,
£ & passagy

o}, Fig. Yy TFEAPAL 9o A% Bdiwd
e He 3 9k}, Fig oM 2 4 91Xl
ofg] wol| AN QY= HESAA}] A4 2}
flel B Adeks) Bakgk gk 7IAA] "ot

A FAHGAAN PakEle AZed A, R
o FEEAGM ] of wel]l A glom oy
A o2l def AAA Qe AESAALo g Qs
2 Qa5 Babde] alFgale] o242 Fdx 4l
o}, alepa] | E3hHo AlFAAFS ¢S ojwdt
UEEAYIE AT LR Q2sle 2ydo) B}

B =ME Aol s 9J2le) 8ake 7}

L)
L J

.)_-”.'.'

7

(a} (b}

Fig. 9. Complicated parting surfaces in a passage feature,

BZCAD,/CAME E] =73 A5 A 25 2000d 6

A BEEAPYE A5 QAF $ e d3e
T2 Atsted. AFTSHYAL R 2w YL
AeEgo T FHAAA Ao Al g
=RETA o).

13 2§ A

A&7t A CAD(Computer Aided Designiel CAM
(Computer Aided Manufacturingy® 2. AR Al7|
7} $130 S-G9 A ieatace recognitionyel] e+ Q
T7h WUSA D et Kiprianow?t 19801100
“Shape Classification in Computer Aided Design” &
YISt ol 2 Leln mdofa{e] KxgAfal]o]
a2 el HPM, HI7)e) ERaielalel
HE AT CAD dolelZ e 735284
{machining featurey® F5813= dloll 23 o] 23]A
U on] FE Folf L. Eaflol A4S e Af
S5l gt AF7al Apds A4 ¢
g Wbl 2 AR FERIS 2 glow 77t
Graph  Pattern Matching, Convex Hull Decom-
position, Cell-based Decomposition, Hint-based Rea-
soning S0 %)},

Graph Pattern Matching-Z Joshi®h Changell o} 3}
A 7oA, S FAA o) A W
d77F Alshsl whsgojctt, o} ) B-Rep2R %
5l CAD Wole)E 7lwto g w2 ulvl(jode)T
33ty FMUE dATMe g K¥sted of5e
HAE 2= PRI FFEY, o) Y=
FAG(Face Adjacency Graph)e} 3tct, 1 «b2 7t
ARl fushe Tz gals g
FARASRE S LA Tsubgraphiote} FA4 Bjef vl
2 T8 5AYLE daE "ok

Convex Hull Decompositiond Woool &) A<k
g goes nds vas Zeis ¥-3dhr)y
et Eejedel 28] SAPAL Q)Ash= 7Pyt
2% vdg e B9y Bl 3
gl e FI3 A& wbEaio], 2] BE
g 4oz PRE d7kr) i ALY} o}
A ERi Asde) B e AL ohln, 0%
a723H7) 918 Kim, Yi= 9% 92| 2= ool &
AE W TR, 2RAS A8 gAag B9y
IR gabe} $AF B3 SAPAS Qs
AE Al

Cell-hascd Decompositions H. Sakuvaidl]l 23l
Apebel Tpd st 7h AR ANsock Tt 2=
2] Apoje) 7l (delta volumeYs A =719) Al



Zelam! A2 399 2w AT NS A0 DE S ¥ 72 dES MY 199

E(celDE. £33 o] F-& M= 22N FA
FAE A8l 71y ejrt.

Hint-based Reasoning& Vandenbrandeell 2]} 7|
R 71y 2.2" Graph Patiern Matching®) 213
Ql 7FAIEA 3 Ab(intersecting featureyS- 141571 ¢
3 AhgEe. 2 B 24478 wdd
A HAaPe) AL AEMhinnE. Hejsjed o E 7]
oz EAAE UA8R 7 ol

o el Mg} e}, FFFEAH L2 ¢l AY o
T i8] o) Foi] ghovt, AFEAY Yt ol
Ao wdd) AN F2se) BYY YL =
4F P gl S8 digt A3 7] AT
23 o)},

2. AEWEXYY 2N YD2UE

o] Aoz o] o} Aok} tme|Fol sl
A 3] A3t Al st} 2.1 M @ae]Ee 7)
2 Aol disl] dRari, ofe we AA U= #E
EAgAte) <la g slal] Aol alksl Adgl o
22X (multi-face hole toop)ell T34 2.2 ol
A AP =E gy

2340 e AEFF5AZLE T3] AN o
FY F2Z7} 7Aook 276l W) st GHF
HEZE 7Rz g8 Yo% WYY HE AA
= TAdol) Wl 24" A Adedsled,

2.1 7I& e

HEEAHYL Fig. 108} Fol ¥ 7o +FZ
P ol F AHshe HEZ ol Fol{d Y}, WM, #
$5AEAE 2 A2 MR AER F TR
€ Zehle FA ot o} F Fig. 119 A4 HEE
ARg-sled Argshd ohgst A

Fig. 112 3hiel BEEYYLE 7R AFo=

/ Side Face

Fig. 10. Configuration of passage feature.

Fig. 11, Simple example part with one passage feature.
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