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Design of coupling device for laser cutting guided by water beam

YANG Baojian' , XIE Shunde', DAI Fu’
(1. School of Mechatronic Engineering, Wuyi University, Jiangmen 529020, China; 2. School of Applied Physics & Materials,
Wuyi University, Jiangmen 529020, China)

Abstract: In order to solve the crack caused by thermal stress during the process of laser cutting for the toughened glass,
the FLUENT software was adopted to analysis the water presure and the stability of water beam based on water & laser coupling
model, and the optimised parameters were obtained. Then experiment based on the optimised parameters was conducted to verify
the anslysis results. The results show that, incision surfaces of both No. 1 and No. 2 samples are smooth and slot with the width of
100pm under the condition of nozzle diameter 0. 4mm, water pressure 20MPa, laser power 48W and cutting speed 20mm/s.

Thedesign of coupling device with two water filling nozzles is applicable in the whole process of laser cutting for the toughened

glass.
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Fig. 1 Sketch map of coupling of laser beam & water beam
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Fig.2 Drawing of coupling device

Fig.3 Coupling device
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Fig.4 Residual diagram
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Fig.5 Pressure distribution in thin water layer region at the top of coupling

cavity in single water injection nozzle
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Fig. 6 Pressure distribution of coupling cavity
a—with one water filling nozzle b—with two water filling nozzles c—with
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Fig. 7 Stability simulation of water beam with different nozzle diameter
a—0.3mm b—0.4mm c¢—0.5mm
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Fig.8 Samples after laser cutting

a—No. 1 sample (0. 5mm) b—No. 2 sample (1. Omm) c—kerf micro

morphology of No. 1 sample(500* )

Fig.9 HT-3P laser processing system
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