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Tool-path Computing by Slicing Offset Triangles and Tracing Intersections

Chung, Y. C.*

ABSTRACT

This paper discusses the methods of computing tool-paths for machining free-form surtuces on 3-axis
CNC machines in dic and mould making. In computational view this paper descrbes the characteristics
and issugs of the geomelric information and the shape, which make computing tool-paths difficult.
Important points that should be considered in devising a computing method are also discussed. A newly
implemented method is explained and compared with an old method for a commercial CAM system.
The implemented method is used in a commercial CAM system and the compuling time for an exam-

ple is presented.
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Table 1. Calcuiation time of two CAM systems (XEON
2.4GHZ/Windows2000/2GB RAM)

A System | B System
setup lor caleulation 23m Tm
OS50 contour 4h 04m 3m
D30 contour(angle) 4h 04m Im
P50 pencil 3h 12m 6m
D40 pencil 3h 05m 10m
®50 scanning(X) 20m Sm
D50 scanning(Y) 20m 5m
®25 clean-up 2h S0m 2lm
®30 pencil 2h 42m 9m
@30 scanning(X) 46m 11m
P30 scanning(Y) 43m 13m
@16 pencil 1h 48m 10m
D16 clean-up 2h 00m 20m
1O pencil 2h 58m 12m
@10 clean-up lh 08m 18m
D8 pencil 2h 20m 15m
@6 pencil th 52m 17m
®4 pencil lh 29m 25m
‘Total 19h 02m 3h 30m
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Fig. 1. Example part for bench marking.
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class Triangle ¢
int Trikdi3l
int VixId[3];

unsigned char Convexity[3).

VectordD Normai

Fig. 3. Data structure of Triangleclass Vertex.

class Vertex {

Position3D Pos
int Told;
unsigned char  VixN;

Fig. 4. Data structure ol Vertex.
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Fig. 6. Oftsetting cdges and slicing.
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Table 2. Companson of computing time (XEON 2.4GHz/
Windows 2000/2GB RAM)

A system | B system Pln:;r;ﬁzzd
P30 scan(X) 20m Sm m
O350 scanlY) 20m Sm 7m
D25 clean-upl 2h 30m 2im 3Sm
D30 scan(X) 46m LIm 10m
B30 scan(Y) 43m 13m 10m
®16 clean-up|  2h 00m 20m 28m
®10 clean-up{ th 08m 18m 23m
Total 8h 07m Ih 33m 2h 00m
Table 3. Analysis of computing time
Computing step Ratio
Offsetting model 10.5%
Sticing offset model 23.2%
Tracing intersections 20.1%
Toimming curves 46.2%
Total 100%
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