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A Study on Torch Path Generation and Software Development
- for Laser Cutting Process
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typedef struct edge EDGE
typedef struct e/mt ELEMENT

struct edge /1 Structure of edges
{
float  stx, sty; /1 Start vertex of edge
float  edx,edy; //End vertex of edge
EDGE *NextEdge; // Next edge
h

struce eimt 1/ Structure of contours
{

ELEMENT *NextElmt; // Next element of contour
ELEMENT *FirstHole; // First hole list of part

EDGE *FirstEdge; // First edge list of contour
EDGE *LastEdge; // Last edge list of contour
%

Fig. 1 Key data structure declarations.
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Fig. 3 Definition of irregular part contours.
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generate random path, X ;

while(stopping_criterion(loop_count)<:7EMP and ¢ > &) {
while(inner_loop_criterion<nOVER and nsucc<nLIMIT) {

do a shifted pathing, X, ;
AC=cost(X)~cost(X,) ;
if (4C<0 or exp(AC/C)>R) accept(X=X)) ;
else {
do a reversed pathing, X, ;
AC=cost(X)-cost(X;) ;
if (4C<0 or exp(AC/C)>R) accept(X=X):}

choose a new piercing point in a outer contour, X, ;

AC=cost(X)-cost(X,) ;
if (4C<0 or exp(A4C/C)>R) accept(X=X,) :
elsef

choose a new piercing point in a inner contour, X, ;

AC=cost(X)-cost(X}) ;
update C; }
Fig. 4 SA algorithm

if (4C<0 or exp(4C/t) > R) at;cept(X= X h
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Fig. 2 Hierachical data
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Fig. § Cutting patﬁ generation mechanism;
(a) Shifted pathing (b) Reversed pathing.

Fig. 6 Rearranging of piercing point.
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Fig. 7 Intermediate results of SA optimization

process with increasing time from (a) to (d).
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Fig. 8 Example of torch path optimization
for irregular parts with holes.
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Fig. 9 Multi-windows for
different operations

Fig. 10 Co-display of
cutting simulation results
with 2D and 3D view ports



