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Development of Smart CAD/CAM System for Machining Center
Based on B-Rep Solid Modeling Technigues (I1)
(A Study on the 3-D CNC Cutting Planning Method using Solid Model)
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Abstract

In this paper, the CNC cutting planning module for product with three dimensional solid shape is realized to develop

a smart CAD/CAM system which performs systematically from the shape design of product by the B-Rep solid

modeler to the CNC cutting of product by a machining center. The three dimensional solid shape of product can be

easily designed and constructed by the Euler operators and Boolean operators of the solid modeler. And the various

functions such as the automatic generation of tool path for the rough and finish cutting processes, the automatic

elimination of overcut, the automatic generation of CNC code for the machining center and so on, are established.

Especially,
of the solid shape of product.
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the overcut-free tool paths are obtained by splitting the CL solid which is composed of the offset surfaces

CNC(HFE A 4¢]), CL Data(CLA%, Cutter Location Data),
Model(Z ] = 29), Euler Operator( 2.4 8 #<2h), Boolean Operator
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Fig.1 Configuration of smart CAD/CAM

-696-

22 CNC7IE3AH &

(1) @A3Fe B

Aty o2 AYAHAM Bel ARt LT 3
= Fig.2olA A AlG vle} go] Ed=(ball endmill), &
Ad=A(flat endmil), BRA=T(fillet endmilDE =4 }
FoANGY, FHg AarbEdE AddE 2d=Ue A
st Aol duEoR gre] A,
ANAE HolA]7] dEd HartEe] A FIAd=d
& AHEste Aol uyrAEth =g =
(pocket) -2 7H&8h= S0 wol AbG@vl wepd ®
AT AE ol 2@ 37kA e FTE A 2¢ 4R 9
a0 wetAd Jjz Jddyg £ A=F s

oA, A=

O

Fga=ge

T

J

(a) Ball Endmill (b) Flat Endmill (c) Fillet Endmill

Fig.2 Classification of endmills
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Fig.3 Calculation of cutter location data
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Fig.5 Generation of product shape

Fig.6 Determination of cutting conditions
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(b) Finish cutting process

Fig.8 Generation of one way tool path
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(b} Finish cutting process

Fig.9 Generation of zigzag tool path

Fig.10 Verification of CNC code
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