B34 HT
2007 4F 4 A

FOE B ot
CHINESE JOURNAL OF LASERS

B S, 0258-7025(2007) Supplement-0254-05

CO: He=ALVIEIEHES Bt B Bl 2 B
HAEL 2487

UCTARTIA RFENLE TR, & )M 510006
( PR R FEOEHR BT, WE KV 410082 )

BME HRT CO, BOtSAMERTREELBEMERILE . ETXBRABEOEEBRMTER R, 23 g5
WS T BOLRM RIS BA B =R e B AR5 A, 20T T S2Bn 25 il U0 51 A0 15 70 0 BE 1] X BOL RO 5T FIRE &
W A2 . G A RN BE T Y BB B IR E B E T A SR A ET Z R AST (BN S BT A B B 2R ST R T
BRI REE MBEENZR MR THEP TITRAUNDREE. ERATEZRINWELE, EHED
Hi AR A TH R o340 . WA 0 BETE X A S OEA S A8 T, A S WO 7E 26 70 WO BE T 2 18] AH L R A3 W1 R VT AR
AL S, BY BT B9 “ BETH R AR AU ” (Wall focusing effect) ,

KER LRIt 5HIE; BERERN; CO, BOLUIE; IEIMLE; TIEIRTH
HESES TG485 XHRERIAE A

s IES BB SRS

Mechanism of CO, Laser Cutting Nonmetallic Materials
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Abstract This paper systematically studies the mechanism of evaporation CO. laser cutting high absorptive
nonmetallic material. Based on the cutting front and kerf shape photographed in the experiment, a three-dimensional
energy coupling model for evaporative laser cutting nonmetallic material is established through theoretical analysis
and the reflective transmission and energy absorption of laser against real bended cutting front and both two walls are
analyzed. The front and wall's energy absorption is mainly determined by the first three incident beams, that is two
reflections. The multiple reflections from the front will increase the power intensity of the bottom and the multiple
reflections from the wall will increase the power intensity from the center to the bottom. Due to the multiple
reflections, the power intensity distributes over the total front. Both two walls will have waveguide effects on the
incident light which will mutual reflect against both walls and transmit toward the bottom of the cut, that is so-called
“wall focusing effect”.
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Fig.1 Sketch of evaporative cutting region
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Fig. 2 Photos of cutting front (a) and kerf (b)
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Fig. 3 First incident intensity (a)and absorptive intensity

at first incidence (b) on the front

Bl 4 D988 — R B (BT — W5 B0 #1164
A Zh 225 BE o A VR W MO S R . i Tt
A AR R B R T 22. 6 mm 57t B8 RR 5 213
e RE L IRATHT R AR R L. AR IR A S
CRE TR — Y S 559 20470 1 Hi i 1) B 2 28 1 4 A AR i
MBOCTI R % E, R TR EN T 10.2~22. 2 mm
BRI BOETh R, WA 5 BR.

B 6 J 58 =R A S (BT W 55 BT EI R

—

(@

U 300 © O

Second incident intensity
on the front reflected from
the front /( X 10° W/m?)

O = BN W
\
\
d

18 19 20 21 22
Cutting depth /mm

=
-3

—

S = DN Wk T 0o

(®)

from the front /( X 10 W/m?)

Absorptive intensity at second
incidence on the front reflected

17 18 19 20 21 22
Cutting depth /mm
B4 RS BIE—IR RS BT R BOE s %
7 B () FIT R O Zh 3R 25 BE (b
Fig.4 Second incident intensity (a) and absorptive intensity at

second incidence (b) on the front reflected from the front

10
‘?EA 0@
SSE 8
£%E 7
— e N
‘ééfa 6
22l 5
EE_ 4
S&ET 3
ﬁ“i 2 |/ A
oEg ¢ eV ‘AA",
= 1 \"
S0
10 12 14 16 18 2() 22 24
Cutting depth /mm
k]
e 1070
S8E 9!t
QO @
ol
282 8
Seds 7
-k
ﬁs«X 6
=
S 5l
=TT 41
oL
202 3
o fonc]
M
=] A
éég (1) _____________________ Tf\f\/"‘/"»’v’\/\?,
= 10 12 14 16 18 20 22 24
Cutting depth /mm

Bl 5 8k ASCEEE RS BIRT I A BOL T
7 B () FHT M OB T 3% (b)
Fig.5 Second incident intensity (a) and absorptive intensity at

second incidence (b) on the front reflected from the wall
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Fig. 6 Third incident intensity (a) and absorptive intensity at

third incidence (b) on the front reflected from the front
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Fig. 7 Third incident intensity (a) and absorptive intensity at
third incidence (b) on the front reflected from the wall
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Fig. 8 Total incident intensity (a) and total absorptive

intensity (b) on the front
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