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Experimental Study of Cutting Glass by Dual CO, Laser Beams
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Abstract To explore a new method to improve the glass cutting quality, the principle of glass laser cutting by
thermal stress was introduced. The advantages and the disadvantages of cutting glass by single focused and un-
focused CO; laser beams were analyzed, respectively. A novel method of cutting glass by dual CO, laser beams was
proposed. where a focused CO, laser was applied to pre-score a line on the glass surface and the other unfocused
laser beam was applied to separate the substrate along the scoring line. The cutting qualities with single and dual
laser beams were compared experimentally. The results show that cutting glass by dual laser beams is an ideal

cutting method, which not only makes the cutting path in a straight line but also makes the cutting profile very
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smooth.
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Fig. 1 Principle of glass laser cutting by thermal stress
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Fig. 2 Scheme of the experimental setup
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Table 1 Physical parameters of soda-lime glass

Temperature / C 20

Density /(kg * m™*) 2520

Expansion coefficient 8.7X10°°

Thermal conductivity /(W « C™) 1.4 1.62
Heat capacity /(J/(kg* C)) 680

Poisson’s ratio 0.165 0.173

Yang’s modulus /GPa 72.9
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Fig. 3 Cutting glass by a single un-focused CO,
laser beam. (a) cutting profile; (b) cutting path
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Fig. 4 (a) Cutting path of glass cut by a single CO, laser
beam; (b) cutting profile of glass cut by a single

focused CO, laser beam
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Fig. 5 Scheme of cutting glass by dual CO, laser beams
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Fig. 6 (a) Prescore line on the glass surface; (b) profile

of glass cutting by dual CO, laser beams
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