= I RFLTRIA A13R A3E (1996 39)
Journal of the Koxean Society of Precision Engineering Vol. 13. No. 3. March. 1996.

B-Rep €81 T2 -& o] &3 v A JAlE] &
CAD/CAMA] 281 7uk( )
(ke A e A5 F22] B-Rep € =2dd ol #gt o)

Development of Smart CAD/CAM System for Machining Center

Based on B-Rep Solid Modeling Techniques( )
(A study on the B-Rep Solid Modeler Using Half Edge Data Structure)

Hee-Goo Yang*, Seok-Il Kim**

ABSTRACT

In this paper, to develop a smart CAD/CAM system for systematically performing from the 3-D solid
shape design of products to the CNC cutting operation of products by a machining center, a B-Rep solid
modeler is realized based on the half edge data structure. Because the B-Rep solid modeler has the various
capabilities related to the solid definition functions such as the creation operation of primitives and the
translational and rotational sweep operation, the solid manipulation functions such as the split operation
and the Boolean set operation, and the solid inversion function for effectively using the data structure, the
3-D solid shape of products can be easily designed and constructed. Also, besides the automatic generation
of CNC code, the B-Rep solid modeler can be used as a powerful tool for realizing the automatic generation
of finite elements, the interference check between solids, the structural design of machine tools and robots
and so on.

Key Words : B-Rep(AAE ¥, Boundary Representation), Solid Modeler(£& =2 ® 2]}, Half Edge Data
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1.4 2 A9 A FFH =YstE =39 ARRA, -&?
st= AES e AFste A%, 248 AF
A2 349 399 AFE o 8rEE EF &3 Aashe A2V, 222 AUEEE AY 1 B4 o}-

* FEEEFAGn NALA G (A HD)
- g3 gn 2 AH A g0

150



#ZAL A 139 A3E (19964 39)

F75E AFH WA FgHoz AL ¢+ e
CIMA A®le] B384 =HAoh ™ datr #A49
CAD/CAMAI AF]& o]H g CIMAlARe slolM AF
9 dAFEY MRS GG XY= AlaH, =
713 HYRES dFshe Alade guE JRn
ot

olg} Z-& FoA Bu, CAD/CAMA A& 34
AE o Ferd 44, Y, 713 & SPEoE 5
g 7 e 71FE 72 Slojok @t} 3 o @ V)
T AL AEd B g E4PRE Yo g Y]
o o] et spolojZH Aot FHEY| ofd
Lelerdd] 7)dZ F CAD/CAMA A ] 1 7]He]
dol Yol E BReT 18¢ Be FE-L Yo} gr} o

et ¥ ARdM e 33 AEe] FAEARE 1A
YA CNCEYNAE EdHoz AE F+ 9
= CAD/CAMA| =62 Awsly] AsjA Rz A=
F2d EXE E B-Rep £Y=RAHE FPYr}
£3] o] L¥crdde 7 EUA (primitive) &9 44
o BHYAe HePolF - HH AYZL(sweep)d A%
HAA (solid definition)”F5, =Z & E(split) 2=}
B2jokare]ol o3 YA EZ (solid manipulation)”] s,
285 AFY g Lgke] £8F AR A§ dAAHA
(solid inversion)7]5= E3A A& 334 &%
$oldtA A 2 #eE § Q=T FAH sivt. 18
3 ol ¢ FE=ndee FAFEAFHL 349 A
Zd g% CNCZES AZHLE B2 Faasdd,

EAIZE A FA71A 2 2R FRAACdE &
#AHoz 44 vt

2. B-Rep 222220 74 I WE

2.1 7HR

AF7HA 334Y A Fe] AL dololzgdrdy, F
Hwedy, Jgx =ndyd M RHEA &
]:"1,.(2~6)

ol Z e AFY T4 A MR
FH3] wEo] Ado] foldtn, FRIHAYE EE
g, 2 AFEA AAT 2L U o EI ¢l
7] W& CNCAA7FEE A CNCEEe A5,
AEe A HH S AT FIare AFHY Fol ¥
Jbedith. FERdf e el ZH YR EJAE0]
o]F= WEY #HAYE FHE Fejold, CNCZ=Y
Ao Bel Ao gk 2 o] AlagdAE
324 AF A fFIake AFHHel Brled
) Fol A EL A HHos FAE AL Yot £
derndze AL F4 AGANE 9 FERdd
A o el WY ddx "E] A3AZRA,
HEe] PR - 50 S Ol EEZA] (topology)
BT 7R T 7] Wi A Ee] R 3 FEE B
FoiA Bt mekd wekgle] A CNCEEY AF
A4 ez ket A, BATY HAAAL
2A7A 2 2o 7=dA T 2L @A A4

Solid Definition

Solid Manipulation

Primitives
Translational Sweep
Rotational Sweep

Boolean Operator
8plit Operator

l Solid Invers iII-‘———- 8

: :

Solid Amalysis

High Level Euler

Operators

/ and Visualization

Topological

Queries

— 1 [

B-Rep Data
Structure

Low Level Euler
Operators

ity

_

Fig. 1 Components of B-Rep solid modeler
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Fig.11 Generation of sectional shape
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Fig.13 Generation of sectional shape
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