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A Method of Trace Generation for 5 Axis Robotic Laser
Manufacturing System

TU Mengfu, YU Gang
(Institute of Mechanics, The Chinese Academy of Sciences, Beijing 100080, China)

Abgract Acoording to the characterigtic of laser inteligent manufacturing syssem, a method of trace generation for the
5-axislaser robot isintroduced. A parameterized gatiad surface has been constructed from 3-dimensona <cattered data,
and upon it the 5-axis trace for laser processng can be laid out. Practica experiments demonstrated that satified results
were acquired by usng the method, which has been goplied in laser inteligent manufacturing system.
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Fig.1 Structure of the procesding joint

( ),

(KGCX1-11) (



365

4
(Delaunay )
2.2.1 Bernstein-Bézier (B-B) 5]
n B-B
2 P(u,v,w) = ZZ Vi 8li(u,v,w) (1)
Fig.2 Beam pattern of surface treatment
B (U v, w) = T uviwt (2
Pjk(u,v,w) = i!j!k!uvw
’ O u,v,ws<l i+j+k=n (3)
Viijk ( 3 ,Bjk(u,v,w)
' Berngtein ,u,v,w ,
abc P( 4,
P=ua+vb+wc, u+v+w=1 (4
2 1
» 1 y = areaCpbc) , - area(pca)
. area( abc) ’ area( abc) ’
' _ area(pah)
, W' = area( abe) (5)
(x,y,2) o
A,C the reference v
point grid oL
(x,y,z,A, Q)
(x,y,z,ax,ay, az) v
( ) ,
y ; “'”"‘| ,I'.I_ll.lt
nodes of the 1
, triangular fiel
1) 3 B-B
-2) ( ) Fg.3 Re‘erencepoclntsfor B-B surface
NURBS [4] NURBS
u v
a b
4 abc P
, Fg.4 Centra coordinate sysem of triangles
Bernstein-Bézier (B-B)
( ) , 2.2.2
( ) Pi(xi,yi,z,ax,ayi,az) (i =0,
1,2, ,n), P«(k =0,1, ,n)
2.2
L Po, P1, P2, S =0
k
Det(Po, P1,P2) 20 ., PP Po SK:J_Z:!]\-/(X]-- x-02+ (v - v+ (z- 7.0)7,
) Det(Po,Pl,Pz) >0 , P P>
k=1,2, ,n
Po
(6)

2: ( )



30

366
1 L
1
Table 1 The relationship between 6-dimension point and 4) ' Delaunay
chord parameter
S So st S Sn '
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3.4 BB (Xmin, Ymin) » ( Xmax , Ymax) ;
B-B 2) P’ = (Xmin,Ymin) , Y
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Fg.7 Programmed tracing datafor a die corner
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