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Machining Feature Recognition with Intersection Geometry between
Design Primitives

Chae Bong Jung* and Jay Jung Kim**

ABSTRACT

Producing the relevant information (features) from the CAD models for CAM, called feature
recognition or extraction, is the essential stage for the integration of CAD and CAM. Most feature
recognition methods, however, have problems in the recognition of intersecting features because
they do not handle the intersection geometry properly. In this paper, we propose a machining
feature recognition algorithm, which has a solid model consisting of orthogonal primitives as
input. The algorithm calculates candidate features and constitutes the Intersection Geometry
Matrix which is necessary to represent the spatial relation of candidate features. Finally, it
recognizes machining features from the proposed candidate features dividing and growing
algorithms using half space and Boolean operation. The algorithm has the following
characteristics: Though the geometry of parts is complex due to the intersections of design
primitives, it can rccognize the necessary machining features. In addition, it creates the Maximal
Feature Volumes independent of the machining scquences at the feature recognition stage so that
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it can easily accommedate the change of decision criteria of machining orders.

Key words . CAD, CAM, Feature recognition, Boolean operation
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Fig. 12. Optional volume conditions.
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Fig. 15. Complex intersection geometry.



O

AA Zevlen 7] FAPL4S 5 7L A g4 51

A9y el RN E Aushe A w4 Folze
oA 2 A7t

10.

11.

12.

. Shah, J. and Mantyla, M., Parametric and Feature-

based CADICAM, A Wiley-Interscience Publication,
Jhon Wilcy & Sons, Inc., New York, 1995.

-RY "SARY A A7) F4" 5 CAD/

CAM %}3]2] A) 33, =) 25, pp. 66-69, 1997.

. Shah, J. Mantyla, M. and Nau, D, editors, Advances

in Feature Based Manufacturing, Elsevier Scicnce B.
V., Amsterdam, The Netherlands, 1994,

. Woo, T., “Feature Extraction by Volume Decom-

position”, Proc. Conf. CAD/CAM Tech. In Mechan-
ical Engineering. Cambridge, MA, Mar, 1982.

- Kyprinanou, LK., “Shape Classification in Com-

puter Aided Design’, Ph.D. thesis, Stanford Univ-
ersity, 1980.

. Joshi, S. and Chang, T., "Graph based Heuristics for

Recognition of Machined Features From 3-D Solid
Model”, CAD, Vol. 20, pp. 58-66, 1988.

. Sakurai, H. and Chin, C., “Definition and Re-

cognition of Volume Features for Process Planning”,
In.: Shah, J.J. Mantyla, M. and Nau,D.S. editors, Ad-
vances in Feature Based Manufacturing, pp. 65-80.
Elsevier Science B.V., Amsterdam, The Netherlands,
1944,

. Dave, P. and Sakurai, H., "Maximal Volumc Decom-

position and its Application to Features Recognition”,
In proc. ASME Compuwter in Engineering Conf., pp.
553-568, 1995.

. Kim, Y., "Recognition of Form Features Using Con-

vex Decompnsition”, CAD, Vol. 24, No. 9, pp. 461-
476, 1992.

Waco, D. and Kim, Y., "Considerations in Positive
to Negative Conversion for Mach-ining Features us-
ing Convex Decomposition”, /n Proc. ASME Com-
puters in Engineering Conf., pp. 35-45, 1993.

Gupta, S.K., "Automated Manufacturability Analysis
of Machined Parts”, Ph.D. dissertation, Mcch. Eng.
Dept., Univ. of Maryland. 1995.

Tseng, Y. and Joshi, S, “Recognizing Multiple In--

terpretations of Interacting Machining Features”,

13.

14.

15.

16.

CAD, Vol. 26, No. 9, pp. 669-688, 1994,

Vandenbrande, J. and Requicha, A., “Geometric
Computation for the Recognition of Spartially In-
teracting Machinable Features™, n.: Shah, J. Man-
tyla, M. and Nau, D., editors, Advances in Feature
Based Manufacturing, Elsevier Science B.V., Am-

" sterdam, The Neterland, 1994,

Requicha, A.A.G. and Voelcker, H.B., "Boolean
Operation in Solid Modeling: Boundary Evaluation
and Merging Algorithm”, Proc. IEEE in Mechanical
Engineering, Oct., pp. 30-44, 1983,

Kambawi, H. Leclair, S. and Chen, C., “Feature
scquencing in the rapid design system using a genet-
ic algorithm”, Journal of intelligem Manufacturing,
Vol. 7, No. 1, pp. 55-67, 1996.

Sormaz, D. and Khoshnevis, B., "Process sequenc-
ing and process clustering in process planning using
state space search”, Journal of Intelligent Manufac-
turing, Vol. 7, No. 3, pp. 189-200, 1996.

g x 8

1996 gl 2t ) A eat aha}
19983 Pobefehin 7 A4 stk s
1998 ~ 1) Rofeietiz 71437 skt
; ENE T

N Aok : Geometric Modeling, Feature
'Rcoogniﬁon. Parametric  Mo-
deling

d 4 3

1981 ghoduii &b A= -g)=) 8ha)
1983:d )3 George Washington ©|&t
44}

19834 ~ 19843 o] National Food
Processors Association ¢3¢

19803 P) 3} MIT Zawiat

19893 ~ 1991 @I IBM T.J. Watson
A7 97Y

1991 d ~ 1993+ 32 IBM 2 ¥ E o]
od A od 7 ]) .

1993 ~ A [P 7] ATHE
F g

WA o} : Geometric Modeling, CAD/

CAM, +-&

PICAD/CAME] =53 A 43 At £ 19993 39



