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Abstract Temperature plays a vital role in the laser cutting glass substrate process. To know the dynamic
distribution of temperature and improve the cutting quality, a simulation method for temperature field is proposed.
The three-dimensional finite element analytic model of the CO, laser thermal stress in cutting electronic strengthened
glass is put forward and the temperature field is analyzed in finite element analysis software ANSYS. The changes of
temperature field with different parameters and the effects on the cutting quality are studied. The relations between
distribution of temperature and parameters including laser power, spot size and scanning speed are obtained. Certain
guidance in selection of parameters in actual process is manifested.
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Fig. 2 Schematic diagram of CO, laser cutting system Fig. 3 Schematic of laser cutting glass mechanism
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Fig. 4 ANSYS finite element model of glass in CO, laser cutting
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Table 1 Material parameters of electronic strengthened glass

Density p / Softening Specific heat C /  Thermal conductivity Surfage .radlatlon (Jonvecnvt's heatftransfer
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Fig. 6 Temperature distributions at different time
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Fig. 7 Thermal cycle curves at different positions
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Fig. 8 Temperature cycle curves under different spot widths
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Fig. 9 Burning loss after laser cutting

1000

800

600 |

400}

Temperature /'C

200

O L 1 1 1 1 1
0 01 02 03 04 05 06 0.7
Time /s

B 10 AR 3R B IR RE AR 1 il 46
Fig. 10 Temperature cycle curves under different

laser powers

091402-4



49,091402 MM SYBIZHRE www. opticsjournal. net

A7) e R R L ) T ek, W 11 TR, RS .
BT T2 38 W, 285 B 0 iiE o 7T LA 375 4 e 1Y 6

———

YIECR

12,3 daAbik AR E A b BUR B 60 Y
TREFHEOET 2 38 WL BER 510, 2 mm X 30 mm, 3% e

FEI AR [ 00 ok A U090 B T I 26 VL )

R E (725 Al TP 12 0 . T 0 T

e 9 35 R DR kg B4 o7 6 A R O £ 9O R ks L )

Bl 11 YIRS A7 B 2

Fig. 11 Corrugating after laser cutting
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Fig. 13 Photo of CO; laser cutting. (a) Photo of cutting path; (b) photo of crack surface
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Fig. 14 Photo of diamond scribing. (a) Photo of cutting path; (b) photo of crack surface
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