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Abstract

In sheet metal fabrication using NCT (numerically controlled turret), the automatic tool
selection for the NCT operation is the major problem to be solved first to improve its production
performance. However, the punching tool selection has been done by human experts either
manually or semi-automatically. In this paper, we have introduced the shape-index-set to handle
the shape of sheet metal parts and developed an algorithm through which one can find easily the
successive matching curves between two curve lists, one from the punching tool and the other
from the boundaries of the sheet metal part. Based on this algorithm, we have also devised the
method that can select automatically the tools to punch out the boundaries of sheet metal parts.
The result of several computational experiments shows the successful tool selection without any

fail.
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typedef  struct curve CURVE;

typedef  struct control CONTROL ;

typedef  struct point POINT ;

typedef  struct cvs CVs;

typedef  struct sheet SHEET;

typedef  struct tool TOOL;

typedef  struct shape_index_set  SIS;

struct control

{ double hxhyhzh; )

struct point

{ double xy.Z; h

struct curve

{ imt Order ;
int NumCon ;
double *Knot ;
CONTROL *Control ;

/* order of NURB ¥/

/* number of control points %/
/* knot vector */

/* control point list */

int *Type; J* type of curve */

k

struct  cvs

{ CURVE *cv, /* curve equation ¥/
Cvs *pre, *next;  /* doubly linked list */
float length ; /M curve length ¥/
short punch_flag; /* punching flag */

I

struct  sheet

{ short id; /* id no. of sheet ¥/
Cvs *cvs /* pointer to doubly-linked-list */
SHEET *next ; /* pointer to next sheet */

k

struct  tool

{ short id; /* id no. of tool */
short index ; /* indexing flag */
float area; /* area of tool */
POINT cenroid;  /* centroid of tool ¥/
CURVE ey /* ammay of tool curves %/
SIS *template /* SIS listof tool  */

k
struct  shape_index_set

{ short thetal theta2 ; /* angle index */
short length ; /* curve-length index *¥/
short tho; /* curvature index %/

I
struct  match_inform

{ short match_gain; /* match_count or length */
CURVE ~ **scv,**tcv;  /* matching curve list of sheet & tool */
TOOL *tool ; /* candidate tool */

I
Fig. 1 Data structure for storing boundaries of tool
and sheet
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Fig. 13 Tool processing result-example 3

Table 1 Results of automatic tool processing

Example No.of Tools No.of Hits Time*
No. (sec)
1 3 6 12
2 6 11 27
3 6 10 29
4(a) 8 17 65
4(b) 8 18 67
5(a) 5 34 76
5(b) 6 41 62
6 10 55 351

*total CPU time on 15 MIPS Unix workstation
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