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Scan Tool-Path Generation for Laser Pattern Machining

Chang Ho Lee¢* and Sang Chul Park**

ABSTRACT

This paper proposes an approach to generate tool-path for laser pattern machining. Considering the
mechanical structure of a laser pattem maching, it is quite similar to that of a 2D milling machine.
Based on the observation. one may try fo utilize the tool-path generation methodologies of 2D milling
for the laser pattern machining. However, it is nol possible to generate tool-path withoul considering the
technological requirements of Jaser pattern machining which are different from those of 2D milling. In
this paper, we identify the technological requirement of laser pattern machining, and propose a proper
tool-path generation methodology to satisfy the technological requirements. For the cificient generation
of tool-path, this paper proposes a tool-path element computation method, which is based on the con-

cept of @ monotone chain.
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Fig. 1. A pattern on a cefl phone.
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(a) Laser pattern machining (b) 2D milling
Tool: laser source Tool: cutter

Fig. 2. Laser Pattern Machining & 2D milling.
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SMC={MC1,MC2} SMC={MC1, MC3, MC4, MC2}

Fig. 7. Sorted monotone chains (SMC},

=

.

Yool My P Ee] A4t Y&
s A4 el M Bastd Cﬂ
A age B8 345 A5 YR A2 a‘
oo 7H4-e BAle] Gukadol %EJA Sk I
yeuh FrARe 7ot YE B stk
FR7AEE Shie] X A ghets JRIth l g
Adele) FFART} 7HA = X #A3E ghol) WE A HL*J
276l sigehs SMCE & 5 Sl&-& Sudd.
SMCE =Mt ol g&ld ouka] hetslA sld X

05-’1

}.

_4{}“

.O_N.-i}'ﬁ.a,’l

Al

M..—

ZO]

J’;J- &2 ;9. ra.. |'~.

SFCAD/CAMEEE] =83 Al168 A4 & 20114 8Y



304 olaks, Wik

R g
d ¢ olrh

ol#g AL A8 NF e 3 polygonal
chain®] A1zt FEFE E741] JaYshaA] A &
2t} o|m SMCE updatesh= Z-2 A 2% monotone
chain®] S0} AV Y77} 7 7o) A9 vl ¢l
o5 o] 4 polygonal chaing F+45k= H2l X
FAFE A wutk Yot 715 40] U ol el
W HFHOoZT df) FAARE AL 98 2o
3 A7 B ¥ Onrtetmlogim))7t ATt ol A
ol 27l ©Ed FIwd At B
Oln*e) 20} E4 g8 Hole} 8 4+ Uk,

5d B

2 =2l ol mA Y g A% 3T
AR AN YL Agsidr. delA He e
Mgz e 713 7|A7189 22k ”‘2& 7HE &
ALgE Aol vk 2319 AR 7] A9 AR
Aol i BL At AgdEe] gtom s gekd
SRR A g 2 A Aol disk e Fol o]n)
2 A A= AFelnh SN ol gk 23k 28
7HES A8 FTREE AARAE Qe 2UE dlol
A e 7l ALl ool sl 1A
o]2igt ojEigS I8 &) oA HEivlEe]

W 83 7|23 a7ARRE B2 e ols

LA1717] A% FFEE AR S AtEdY.
aﬂow HEVHEE Uit o Lu)apr A3 Wit
B g gleng Aulide] Fasih ol £ /by
o] F&o] FYsjok gk A2 YuiFic). #olA
Vel S44 248 7k 48 g8 e oA
7V AR AA L] Fgo] i sojol it} o]F
AHA FHA 270 FPRRE =489en, EE3
Q&Y I A= AL AR GREE Aetsla

o}, Aots Y722 monotone chain®] 71E-E& ©]
]3la] Ao B Hagom FUo2N &4
2 Pt

Al =2

B ATE RREoE DgAt|Ers SEUT

Acke] Z|fo g = AFHTH2010-0021040).
gU=H

1. Choi, B. K. and Jerard, R. B., Sculptured Surface

Machining, Kluwer, 1998,

. Preparata, F. P. and Shamos. M. L., Computationat
Geometry-An Introduction, Springer Verlag, 1985,
3. Bentley, J. L. and Ottmann, T. A., “Algorithms for
Reporting and Counting Geometric [ntersections,”
IEEE Transactions on Computers, Vol. 28, pp. 643-

647, 1979,

47, ST 2 AR deld 2og
A3 CNC 3748 A4,” =CAD/CAMER] &
3, Ay, A3Z, pp. 153 162, 2007.

5. A% ARE, S, AET, E, AAE, S
281 #olA V718 AE AE CAM AILE A
" 2007 3= CADICAM &3] shsdgd] =7
X‘, sz, g, pp. 271-275, 2007,

6. Dumont, T., Lippert, T., Wokaun, A. and Leyvraz,
P, “Laser Wriling of 2D Data Metrices in Glass,”
Thin Solid Films, Vol. 453, pp. 42-45, 2004.

7.Ng, T. W. and Yeo, S. C., “Aesthetic Laser Marking
Assessment,” Oprics & Laser Technology. Vol. 32,
pp. 187-191, 2000.

8. Diaci, J., Bracun, D., Gorkic, A. and Mozina, J.,
“Rapid and Flexible Laser Marking and Engraving
of Tilted and Curved Surfaccs,” Optics and Laser
in Engineering, Vol. 49, pp. 195-199, 2011.

9. Sedgewick, R., “Implementing Quicksort Programs,”
Communications of the ACM, Vol. 21, No. 10,
pp. 847-857, 1978,

]

gt & 3

19944 KAIST 9338}t 3pat

199653 KAIST A4kt 2{A}

200011 KAIST Ard-gehal upA}

20018~20043 ¥]= DaimlerChrysler
ITM Research Engineer

20066 -7 oFFTIE QIR B AL
HFRR 2%

ok CADICAM, Virtual Manu-
facturing System, Discrete Event
System Modeling & Simulation

o & 3%

20094 otFtizt A A KA 2H
BT A}

2009L4_~@1H oHrigte Ahed F3ta
A3

#Al o} Digjtal Manufacturing, PLM,
Simulation, CAD/ICAM

TFCAD/CAMEE] &84 2163 M43 2011 84




