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A New Method to Obtain Discrete Cutting Points of Space Curve
in Three-Dimensional Laser Cutting
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Abstract For three-dimensional (3D) laser cutting profile in space surface, an optimized method to disperse cutting
points is presented. By analyzing the curvature of starting point of the space curve, the initial step length can be
determined according to precision. Then the intersection point of the reference ball founded by using the initial step
length as the radius and the profile curve is the initial cutting point. Through adjusting the radius of the reference
ball, the optimized discrete points can be obtained by using dichotomy according to chord length. An automatic
programming software of 3D laser cutting is developed. The functions of track extraction. rapid dispersion of curves
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and normal vector calculation during the 3D laser cutting can be realized.
Key words laser technique; laser cutting; automatic programming; dichotomy; space curve
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Fig. 1 Way of scattering cutting points
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Fig. 2 Optimization for angle of curvature circle
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Fig. 3 Optimized model of cutting point
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Fig. 4 Part model of 3D laser cutting
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Fig. 5 Discrete cutting points of processing track

5 4 ©

o 23 40 T 01 O B 0 B 4 —
B A 1 70 25 B WO ok o 3 3o 4T 2 I 03 e %
T A 0 B R 9 RS B SR W0 B AT IR
S K A 1 ST B BRI I 2% R A8 TT AR5 00 B
TIREA . e P 2 R AN R AT B A
SRR 72 L T AR A OE AL SR 19 7 I T B T L
TSR L o TR O OE = 4 8
B 7T R T WO = 400 E00 T A g 1L
A B 9 A

2 £ x #

1 Bao Yong. Wu Qiang, Wang Xibing et al. . Key technologies of
auto programming for laser planar cutting [ J]. Chinese J.
Lasers, 2009, 36(s1):126~129
i L. R, EE R E BOCTmEIE A 3 g R O
ALI]. #E#E, 2009, 36(s1):126~129

2 Zhang Yonggiang, Wu Yanhua, Chen Wuzhu e al.. Effect of
laser beam attitude on 3D laser cutting quality [J]. Chinese J.
Lasers, 2006, 33(1).:124~127
TR SR BRI A OB R S X = Ok D) # R

1], Bk, 2006, 33(1).124~127

3 Huang Kaijin, Xie Changsheng, Xu Desheng. Effects of spatial
curvature radius on the three-dimensional laser cutting quality
[J]. Chinese J. Lasers, 2001, A28(5):471~475
WA A VA . s () i R 2 A = A O DR R
B AT]. P Bk, 2001, A28(5).471~475

4 G. Chaikin. An algorithm for high speed curve generation [J].
Computer Graphics &. Image Processing, 1974, 3(4) ;346 ~

10

11

12

13

14

Graphics &. Image Processing » 1975, 4(3) :304~310

E. Catmull, J. Clark. Recursively generated B-spline surfaces
on arbitrary topological meshes [J]. Computer-Aided Design .
1978, 10(6) :350~355

D. Doo, M. Sabin. Behavior of recursive division surfaces near
extraordinary points [ J]. Computer-Aided Design, 1978, 10
(6):356~360

Piegl A. Leslie. Richard M. Arnaud. Tessellating trimmed
NURBS surfaces [J]. Computer-Aided Design, 1995, 27(1):
16~26

X. Sheng, B. E. Hirsch. Triangulation of trimmed surfaces in
parametric space [J]. Computer-Aided Design, 1992, 24(8):
437~444

Xu Song, Wang Jianying. Adaptive triangulation of curved
surface [J]. Journal of Computer-Aided Design &. Computer
Graphics, 2000, 12(4) :267~271

£ /N i B DR E B A N i S B M 2
it 5 B F 4R, 2000, 12(4):267~271

Li Ketian, Chen Tongjian, Deng Detao. Principle of the line
approach curves and application in cam manufacturing [ J ].
Machinery Design & Manu facture , 2002, (1) :66~68

BT R RGO, 2k I 2 i R R AR N T S o
B HILT]. AUk %3t 5 43, 2002, (1):66~68

Chen Hanjun, Liao Wenhe, Zhou Rurong. Approximating a
radom circle curve by air spline [J]. Journal of Nanjing
University of Aeronautics &. Astronautics, 1995, 27(6) :773~
777

BRIDLAE B SCRT JRR 5. AT 27 i il £ 0 IR I i vk 0.
TMEMARKEFFR, 1995, 27(6).773~777

Wu Zhongke, Jiao Haixing. Dai Guozhong. An algorithm of
approximating linesegment and circular arcs and its application
invectorization of engineering drawings [ J ]. Jowrnal of
Com puter-Aided Design & Computer Graphics, 1998, 10(4) .
328~332

BATRE A AL A — i B S T vk R A
BEGQREA PN AL At s BN $$ R,
1998, 10(4) .328~332

Wang Yongjun, Zhang Jinran, Xie Youjin e al.. A method for
approximating space curve by lines and arcs [J]. Mechanical
Science and Technology, 2008, 27(11) :1361~1364
FORZE R Ye A A AF. a3 ) il 4R ) B AR R I GE BT 58 vk AT
eI, MARA S 5 R, 2008, 27(11):1361~1364

Meng Daoji, Liang Ke. Differential Geometry [ M]. Second
edition. Beijing: Science Press, 2004

TR B oy LML 5 TR, db ot B2 R
2004



