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Chemically Strengthened Glass Fabricated by Picosecond Bessel Beam Cutting
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Abstract Chemically strengthened glass is widely used in electronic device display screens; however, they are
difficult to cut. With the high peak power of a picosecond laser and long focal depth of a Bessel beam, a narrow-
modified plane is machined inside the chemical glass. Owing to its original stress and stress induced by the
picosecond laser, chemically strengthened glass accurately self-breaks along the modified plane with cutting speed of

400 mm/s and surface roughness of 395 nm. Experimental results show that pulse energy and pulse modification
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spacing are the main parameters affecting cutting speed and quality.
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Fig. 1 Experimental setup for generating Bessel beam and profile of Bessel beam. (a) Experimental setup;

(b) longitudinal intensity distribution of Bessel beam; (c) lateral intensity distribution of Bessel beam
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Table 1 Experimental parameters

Parameter Value

Laser repetition rate f,/kHz 20, 80
Single pulse energy E /pJ 120-210
Laser scanning speed v /(mmes ') <400
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Fig. 2 Variation in roughness of cutting surface with

pulse energy and pulse modification spacing
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Fig. 3 Chemically strengthened glass after self-breaking. (a) Cutting plane; (b) edge of the surface
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Fig. 4 SEM images of glass cutting plane. (a) Full view of cutting plane; (b) top edge; (c) central part; (d) bottom edge
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Fig. 5 Roughness of the cutting plane of chemically

strengthened glass
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by experiment
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Fig. 8 Cutting principle of chemically strengthened
glass. (a) Stress distribution of chemically
strengthened glass; (b) modified plane of glass
generated by Bessel beam
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Fig. 9 Surface stress of chemically strengthened glass

after laser scanning
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