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Preliminary study about the beam quality in laser material processing

Chen Peifeng, Chen Tao, Qiu Junlin
(Institute of Laser Technology & Engineering, HUST)

Abstract: In this paper, from the point of material processing, we have discussed the possibility of
using M? factor to evaluate laser beam quality. It has been pointed out that M? factor is suitable for eval-
uation of beam quality in the so-called penetrating processing (i. e., weldding, cuting, drilling, etc.),

but it’s not suitable in the so-called surface processing (i. e., surface heat treatment, marking, etc.)
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Table 1 Effect of modes of laser beamn on steel welding

modes power density (W/cm?) M? depth of welding (mm) speed of welding (m/min)
TEMg 2% 10° 1 3 2

TEM,, + TEMy 2x10° 1.8 1.6 2

TEMy, + TEM, 2% 10° 2.8 1.0 2

unstable resonator 2x10° 2.4 1.5‘7 2
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Table 2 Effect of modes of laser beam on steel cutting

modes output power (W) speed of cutting (m/min)  thickness (mm)  width of seam (mm) M?

multimodes 1800 2 2 0.9 230
TEMg, 500 1.8 2 0.4 1

unstable resonator 900 1.6 2 0.5 2.4
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Theoretical analysis for deposition of HTSC films
over large area by laser scanning ablation

An Chengwu, Song Wendong, Lu Dongsheng, Fan Yongchang, Li Zaiguang
(National ILaboratory of Laser Technology, HUST)

Abstract: A method, laser scanning ablation, for deposition of well-distributed high Te¢ supercon-
ductivity(HTSC) films over large area was presented, and a mathemathtical model for the method was
established. By means of mathmatics analysis, it was shown that the distribution of film thickness de-
pended on the laser scanning radius and the distance between substrate and target. Also indicated by the
analysis results, there was an optimum scanning radius for achieving a maximum film in the range of req-
uisite uniformity. And the results were agreed with experiments.
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