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Development of Smart CAD/CAM System for Machining Center
Based on B-Rep Solid Modeling Techniques (1)
(A Study on the B-Rep Solid Modeler using Half Edge Data Structure)
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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.
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Fig.1 Components of B-Rep solid modeler
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Fig.2 Hierarchic view of half edge data structure



Edge node

nel | ne2
HalfFEdge node

HalfEdge node
edg edg
~ |

a

Fig.3 Identification of half edges
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Fig.5 MEV(KEV) operator
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Fig.6 MEF(KEF) operator
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Fig.7 MEKR(KEMR) operator
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Fig.9 Boundary classification of two bricks
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Fig.16 Boolean operation
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