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Research of temperature distribution in float glass
after heating by 6. 45pm laser

LU Xiwen, WANG Hailin, ZHU Xiao, ZHU Guangzhi
(School of Optical and Electronic Information, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to improve the quality of glass cut by laser controlled fracture method, the temperature change of
material after 6. 45um laser irradiation was studied. The temperature distribution of glass irradiated by 6. 45um laser was
calculated by using the continuous laser output power, and the correctness of the model was verified by experiments. Temperature
field of glass heated by 6. 45um laser and 10. 6pum laser under the same laser parameters was simulated and compared. The
smooth and crack-free cutting samples were obtained by experiment. The results show that, the surface temperature of 6. 45pum

laser is below than that of 10. 6um laser. 6.45um laser can obtain high quality cutting face by hot cracking. The research is

helpful for the modeling and the optimization of mid infrared laser glass cutting.
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Fig. 1 Experimental layout for temperature measurements of 6.45pm laser
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Fig.3 a—the coordinate system b—the mesh in finite element model

Table 1 Physical properties of float glass at different temperatures!'®]

- specific heat
thermal conductivity k/ P

(W-m™'-K

temperature density p/

sapacity ¢/
T/ C (kg m-) capacity ¢

(J-kg™' - K™
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Fig.4 Comparison of the measured and predicted temperatures at laser spot
center after 2s exposure of 6. 45pm laser with different power and

spot diameters
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Fig.5 Comparison of the measured and predicted temperatures at laser spot

center after 2s exposure of 6.45pum laser at different distances
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Fig. 6 Comparison of the measured and predicted temperatures at laser spot

center after 2s exposure of 6.45um laser at different time
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Fig.7 Axial temperature profile comparison below laser spot center after

400 s laser irradiation
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Fig. 8 Temporal temperature profile comparison at laser spot center
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Fig.9 Comparison of the calculated spatial and temporal temperature pro-
files of laser-heated fused silica using a 6. 45 pum laser versus that u-

sing a 10. 6pum laser
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Fig. 10  a—photographs of separation surfaces using 6. 45um laser b—
photographs of separation surfaces using mechanical cutting method
c—section image after laser cut d—SEM graph of profile after la-

ser cut
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