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Design of high power long-coke deep-Gaussian beam shaping system
LI Dang-juan', WANG Jia-chao', CHEN Yang', YANG Jin-liang’, WU Xin-yu*, SUN Jun-hong'*

(1. School of Opto-electronics Engineering , Xi'an Technological University , Xi'an 710021, China;
2. Xi'an Gauss Laser Technology Ltd. Co., Xi'an 710032, China)
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Abstract: To reduce the edge effect of low energy outside the waist radius of a Gaussian beam when
high-power laser equipment is operating and avoid the problems of edge and lap marks, it is necessary
to design effective beam shaping. First, to reduce the complexity of the system and improve the utili-
zation of the laser energy, a high-power Gaussian laser light source(average optical power of 500 W,
pulse widths in 130-160 ns, wavelength of 1 064 nm, and power regulation range of 10%-100%) was
optimized using the Galileo aspheric lens shaping system. Second, through the law of conservation of
energy, the mapping relationship between incident and emitted light was obtained, and the structural
parameters and aspheric coefficients of the system were optimized and simulated using optical soft-
ware. The output energy uniformity of the flat-top beam at ejection distances of 20,25, and 30 mm

was calculated. The results show that the energy uniformity of the flat-top region is greater than
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78.0% when the focal depth of the system is between 20 and 30 mm. A laser cleaning experiment is

conducted using a rusted low-carbon steel plate. The interaction between laser and material is uniform

in the area of spot action, proving that the design can meet the requirements of high-power

laser environments.

Key words: high-power laser; beam shaping; flat-top Lorentz model; flat-top beam
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Tab. 3 Structural parameters of spot shaping system
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