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Application of CO, Laser Seamless Glass Cutting
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Abstract Assisted-CO, laser glass cutting method has been introduced. 0.8 mm thick borosilicate glass has been cut
with 100 W slab CO, laser, 450 mm/s speed. With suitable heating/cooling technic, high speed, high quality,
precision and accurate cutting of glass have been achieved. Side intensity of glass cut by laser method is obviously
higher than traditional method. The cutting speed model has been reported and calculated, the same as experimental
results. The parameters which affect cutting have been discussed. It’s feasible to increase cutting speed by output
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power enhancement.
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Fig. 1 Schematic of experimental setup
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Fig. 2 Schematic diagram of assisted-CO, laser
glass cutting
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Table 1 Glass type

Ind Glass cl

ndustry ) slass type
thickness /mm

Construction 4~10 Sodium calcium

Automotive 1.6~4 Sodium calcium
) ) Sodium calcium,
Medical professions 1 -
Borosilicate
FPD 0.3~1.1 Borosilicate
Electronics 0.05~0.5 Borosilicate
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Fig. 3 Comparing of cutting edge quality
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Fig. 4 (a) Mechanical cutting; (b) laser cutting
3.3 EEMYIBEERHXR

R ) 0 o 234 3 AN 0 R
FRHARZ IR 2 B A KOG & i B s D . TEAR L5
LA 100 WA DA CO, OG0 51 #uUlz ik
BEHra="7.2 X10 °/C JEEEH 0.8 mm HIBLI . 1L
DI 450 mm/s. BRI A &l 3 fra .
DRI HUE 5 D) A i SRR R A R

P/V i = pghd /o

A POEOCII RV N UV R EE . o N SRS L g
HOIE P B RE W  d  h S PRSI . d D) SE BE
FE o A K R B p=2500 kg/m’,q=cAT =
8 kJ/kg.d=0.1mm,P 5V KERMENLMELR,
WE S Fros .ol LU B Y 300 5 R — % i, D)

350
300 i
h=2 mm
250
& 200
~ 150 h=1:1 IEm _—
100 B gl
50 P 40.8mm
= 7
=
0 100 200 300 400 500 600
V /(mm/s)

H5 PV %R
Fig.5 P-V curve



LAl EE

CO, BWOLTCLAE B IEYIHI LN A 133

JE 5 Dy SRR FE L JRE BE R il 2R RO, X2
SRUIE RN b R N 2
3.4 HRE5HH

i e S0P il vk S B TR e B E 4 SEOE D) R
DIFA S B 57 DO s B 507 XU B B3 . L &%
S JRE IR o HRR AR G T ik VIR [ R R R TR R B S 1
B R IK 1000 mm/s . {H % /B HO6 U189 2 5 1
AT AL S VI H L b 22 S B A AT AR 32 .
BE— A 19 T T ARG A AR SR S i i S 0 R B
JCER AT VIR ER S 25 2 Wk I LR 3R i 2 & 3

~7.
oo

A T o 3 3 VR S R UT) K R G AR A R T A
B U o L5 Ty AR R B8 TR AR E B R 2R
PESE AR o 3l O i R Rk R e D)
i FREAATHY .

4 %k e

T 100 W % DR i B B8 BB 4% CO, oty
HEYIHIERE R 0.8 mm (Y55, 3 B4 450 mm/s,
R THAMDI RIS R . DR ZOtE . A MR
FOFEYRE DI T OGYIHI 8% 38 0 1 2% 58 B AH L AL 40
VIE BB ) 0 4 5 s NFRIE B T0AT IE A A8 e R
FESWHOETRE MR, 5L R R IR R 8.

SR O EIC A CRTSEMCE R DL RS
(A RS 3 35 45 1 70 ) S i FH 43k b S R T 5RO e
AR KRB, W5 B a B R EL
ol 33 85 19 B 0 vz b O AS e B 0 2 e 5
B 53 BB AR B b SR

& X X #
1 Black I. Laser cutting decorative glass ceramic tile[ J]. American
Ceramic Society Bulletin, 1998, 77(9): 53~57

2 Chui G K. Laser cutting of hot glass[J]. Ceramic Bulletin,
1975, 54(5): 514~518
Peng Yufeng. Sheng Zhaoxia, Zhang Hu et al.. Theoretical

w

analysis of temperature distributions of solid materials irradiated
by high power laser[J]. High Power Laser and Particle Beams .
2004, 16(10): 1225~1228

PR REIE LK PR . WO IR R A R RS 43 A 3
WHEEL]]. ok 58 F &, 2004, 16(10); 1225~1228

Wei C Y, He H B, Deng G et al.. Study of thermal behaviors in
CO, laser irradiated glass[J]. Opt. Eng. . 2005, 44(4) . 044202
Tian W X, Wilson K S C. Temperature prediction for CO, laser

S

(21

heating of moving glass rods[J]. Optics and Laser Technology .
2004, 36(2) . 131~137

Zheng Q G. Laser Advanced Manufacture [ M ]. Wuhan
Huazhong University of Science and Technology Press, 2002.
34~40

M. ot d A LMI RO AR R % AL,
2002. 34~36

7 Yuan Hong, Zhao Jianheng, Tan Fuli et al.. Numerical

o

simulation of the temperature distribution on a rotational
cylindrical shell under laser irradiation[ J]. High Power Laser
and Particle Bearns, 2005, 17(5): 681~684
LD RGN AR R SE. WO SR BT e A% AR 5T IR B 5 ) Bl
BRI, 3Btk 54 F &, 2005, 17(5): 681~684
8 Xi Mingzhe, Yu Gang. Numerical simulation for the transient
temperature field of 3D moving laser molten pool[]J]. Chinese J.
Lasers, 2004, 31(12); 1527~1532
JEHIE L K. S8 Bl = 4k B A O A Tt TR 3 B0 A
[J]. ¥ Bk, 2004, 31(12); 1527~1532
9 Jin Huaman. Measure and calculate the temperature of glass
heated by CO, laser [J]. Translations of Owverseas Building
Materials, 1997,(1): 43~48
BACE. FE CO:» OG5 5 F B 3 IR B2 A8 4k 09 W & R0 3 5 (A
W], BshMiFEL, 1997,(1); 43~48
Li Junchang. Laser’s Diffractive and Thermal Effect Calculation
[M]. Bering: Science Press, 2002. 352~366
ZRE. B AT A R AE R LMD dbat: Bl AL,
2002. 352~366
11 Atannasov P A,Gendjov S I. Laser cutting of glass tubing
theoretical model[J]. J. Phys. D:Appl. Phys., 1987, 20(5) .
597~601

12 Xu Guoliang, Li Yingxia. Parameters model for laser glass

1

(=)

a

cutting[ J ]. Huazhong University of Science and Technology
2007, 35(7) . 48~50

VPE R ZWE. BotHSB S8 £ v xs s
WCABRMD » 2007, 35(7): 48~50



