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Study on Laser Cutting Quality of Aluminum Alloy Sheet Based
on Imagine Processing
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School of Mechanical Engineering, Dalian University of Technology . Dalian , Liaoning 116024, China)

Abstract To understand the material removal mechanism better in laser cutting, the shape and characteristic
parameter distribution of removal melt particles are obtained through image processing with imagine-pro plus (IPP)
software. Laser cutting of 1000 series aluminum alloy sheets with thickness of 0.85 mm, is carried out based on the
vapour-melt ratio controlled. The removal melt particles are classified three kinds of shape through the metric rule,
including the rounded particle, the quasi-rounded particle and the tadpole-shape particle. The results show the
percentage of rounded particles increases in removal melt particles with vapour-melt ratio increasing, but the
percentage of quasi-rounded and tadpole-shape decreases, and the average size of particles reduces with vapour-melt
ratio increasing. Also the cutting quality improves with the increase of vapour-melt ratio in test. A removal model is
established, which indicates that the cutting quality has a significant relationship with removal melt. Finally the high
quality cutting and the slot array antenna sheet are obtained .

Key words laser technique; laser cutting; aluminum alloy sheet; image processing; vapour-melt ratio; removal
melt; cutting quality
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Fig. 1 Schematic diagram of vapour-melt ratio laser cutting
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Table 1 Parameters in laser cutting
Parameter Frequency /Hz Defocusing amount /mm  Pulse width /ms Gas pressure /MPa
Value 35 0 2 0.4
# 2 AR IR BT A
Table 2 Vapour-melt ratios at different powers and velocities
Test serial number 1 2 3 4
P,/W 70 110 110 110
v /(mm * min~ ') 100 100 80 130
R.., 0.2798 0.3708 0.6519 0.1898
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Fig. 2 Cutting quality at different vapour-melt ratios. (a) 0.1898; (b) 0.2798; (c) 0.3708; (d) 0.6519
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Fig. 3 Effect of vapour-melt ratio on dross height
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Fig. 4 Microscopic image of removal melt particles

(a) 0.1898; (b) 0.2798; (¢) 0.3708; (d) 0.6519
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Fig. 5 Microscopic image processing of particles. (a) Contrast enhancement; (b) identifing area
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Table 3 Result of IPP microscopic imagine processing

Totalparticle amount; 310

Rounded particle

Quasi-rounded particle Tadpole-shape particle

Amount 181
Percentage /% 58. 39
Average diameter /pm 93.93

Average length /pum e

49 80
15. 80 25.81
111. 09
— 220. 26

K6 AEAHELE T BEERLTER . (a) 0.1898;
(b) 0.2798; (¢) 0.3708; (d) 0.6519

Fig. 6 Results of microscopic image processing at

different vapour-melt ratios. (a) 0. 1898; (b)
0.2798; (¢) 0.3708; (d) 0.6519
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Fig. 7 Distribution of rounded particles
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Table 4 Statistics of different shape particles at

different vapour-melt ratios

Vapour-melt

. 0.1898 0.2798 0.3708 0.6519
ratio

Total particle

amount 297 351 310 306
Rounded particle 77 172 181 212
Quasi-rounded particle 66 53 49 44
Tadpole-shape particle 154 126 80 50
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Fig. 8 Effect of vapour-melt ratio on particle shape
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Fig. 9 Effects of vapour-melt ratio on average

diameter and length of particle
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