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Surface evaluation of CO, laser cutting die-board

XIE Xiao-zhu ,WEI Xin \HU Wei
( Faculty of Eletromechanical Engineering, Guangdong University of Technology , Guangzhou 510006, China)

Abstract; In order to evaluate the surface quality of a laser cutting die-board , the velationship between caibon layer attacked
to die-board surface and laser cutting parameters were analyzed through three methods,i. e. macroscopic observation, microcosmie
observation and carbon content measurement. Results indicate that carbon area will extend with the decreasing of cutting speed.
The surface striation becomes prominent with the increasing of cutting speed at the same laser power, while diminishes or vanishes
with reducing the speed. In the case of lower speed, carbon attacked to surface will decrease with increasing of laser power. In the
case of higher speed,carbon attacked to surface is almost the same with increasing of laser power and surface striation is not so

prominent. Carbon layer is distributed along the wood grain, while honeycomb distributed perpendicular to the wood grain. Both

cases exist holes and the hole diameter reduces with the decreasing of speed.
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Fig. 1 Pholo of laser cutting die-board instrument
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Fig.2  Optical photos of cut surface al varying cutting speed when laser

power is of 400W and focal position at the surface
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Fig.4 Carbon layer distribution perpendicular 1o wood grain( 100 )
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Fig.5 Carbon content versus cutting speed at different position ol cut surface
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Fig. 7 Uptical photo of cul surface

a—laser power of S00W, cutting speed ol 0. 6m/min
850W, cutting speed of 1. 6m/min

(0.6m/min) , B BOC I AR BGHE AN, Ty R 5 B 1
EERAPRBBE I, ] B B 2 AR BOR L 26, B
DABGH 5 £ 3 T ) SRR 08020 5 EL B ] 2a FIIET 7h IR, 7
BRI, J@%ﬂi@ﬁ%%%ﬁ??ﬁ“*ﬁ%Kﬁ,@%
RAARRDE , XGIPRBR, DPREEBAA K.

b—laser power of

3 5 i

RG5O S A D) i BE 1)
REEARG, 22 W bR RC TR ( X ©) [ v X388 B) 47 e, ik
Y REBIRER R W5 i) — DR IFEE#A, Y]

I SR BB ., FLREH 1) 51 3 B2 A R 11752 22 I

REEWNR VRIS, B& RO R i HEm,
W ZRIBAIRMEBR, BT LA B 122 11 3 R0 5 8
T I, B OGBS I, VIE RS 502
WHERIZEA K, (AR AR BRI B35 s YT AR 8O 7 1l
5L A RH AR J2 M R D7 SO ) T S
Ve R 2% J2 W 2 OB 7 ) -l L ELAR 2 (R A SUAL, T 2
ELUHTy [6] Y 52 1 S B ARG AR, WA i) A7 7E KR8
AR AL o B BB KA, 2 T PR K 2 MR BE RS
PO (8 P AL AR B0 5 T B 0 2 1 A ) o B 1 2
AT, o N AR > XA R ML R T B AR X AR
JE X 57 IR R IS R — B0,

&2 £ x W

[[] PIRES M C,ARAUJO J L, TEIXEEIRA M R, et al. Plywood inlays
throngh CO- laser cutting [J]. SPIE,1989,1042.97-102.

[2] LI'J L,MAZUMDER J. A study of the mechanism of laser cutting of
wood [ J]. Foresl Products Journal ;1991 41 (10) :53-59.

[3] WEN ] W,ZHANG Sh,ZHANG G H, et al. Control of the seam width
and shape in laser cuiting rotary die-hoard [ J]. Journal of Optoelec-
tronies , 2003 ,14( 1) :79-82( in Chinese).

[4] XIE X Zh ,WE] X, HU W. Effects on the cul kerf of nonmetallic mate-
rials by hinear polarized CO, lasers [ J]. Laser Technology,2008,32
(4):399401 (in Chinese).

[5] HATA K,OKABE T, OTSUKA M. Characteristics of laser machining
of MDF [ J]. Journal of the Society ol Materials Science, 199948
(9):1059-1064.

[6] HATA K,SHIBATA K,OKABE T et «l. Influence of laser beam irra-
diation conditions on the machinability o medium density fiberboard
impregnated with phenolic resin [ J]. Journal of Porous Matenals,
2000,7(4) .483-490.

[7] LUMK CP,NGS L,BLACK 1. CO, laser cutting of MDF 1. Determi-
nation of process parameter settings [ J]. Opt & Laser Technol 2000,
32(1).67-76.

[8] NGSL,LUMK C P ,BLACK . CO, laser cutting of MDF 2. Estima-
lion of power distribntion [ J]. Opt & Laser Technol ,2000,32(1) :77-
87.

[9] BARCIKOWSKI S, KOCH G, ODERMATT J. Characiersaion and
modification of the heat affected zone during laser material processing
of wood and wood composites [ J]. Holz als Roh-und Werkstoff, 2006,
64(2):94-103.

[10] NADERI N,LEGACEY $

ultrafast intense laser wood processing [ J]
1999 ,49(6) .72-76.

[11] KASAAI M R, THEBERGE F,PETIT S. Ultrafasl intense laser” ex-
plosion” of hardwood [ J]. Applied Surface Science,2002,191 (1/
4).328-333.

[12] YANC,LI L J,Ll J,et al. Review of surface quality study on laser
sheets cutting [ J]. Laser Technology, 2005,29 (3) ;270274 ( in
Chinese) .

,CHIN 8 L. Preliminary investigations ol

. Foresl Products Journal,



