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Experiments of Laser Cutting of Aluminum Alloy Sheet Based on

Vaporization-Melt Ratio Controlled Method
Wang Xuyue Meng Qingxuan Kang Renke
Abstract

Xu Wenji
( College of Mechanical Engineering . Dalian University of Technology ., Dalian , Liaoning 116024, China )

Guo Dongming Wang Lianji
To improve the laser cut quality of slot array antenna sheet, a new method of laser precision cutting is
Key words

presented based on vaporization-melt ratio controlled method. The cutting qualities of 6063 aluminum sheets of

5l

provides the deeper understanding of mechanism of laser cutting, and improves laser cut quality effectively.
==

0.5 mm in thickness are researched which are cut on a Nd: YAG pulse laser cutting system, and the effects of
vaporization-melt ratio on kerf width, recast layer, kerf sides, and adhering slag are studied as well. Observation on
samples of different vaporization-melt ratios (2.62, 3.06, 4.11) shows that high vaporization-melt ratio can improve

laser cut quality with decreasing recast layer and increasing the smooth zone of kerf sides. The cut kerfs of 0.2 mm

in width on the top, no adhering slag on the bottom, recast layer of 2. 03 pm in thickness, and percentage of the

smooth zone 40% out of whole thickness are obtained by experiment. The research on vaporization-melt ratio
laser technique; laser cutting; vaporization-melt ratio; cut quality
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Fig. 1 Schematic of laser cutting
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Table 1 Composition of 6063 aluminum(mass fraction, %)

Mg Si Fe Zn Cu Al
0.45~0.90 0.20~0.60 0.35 0.1 0.1  Bal

F# 2 6063 AR S R
Table 2 Heat physical parameters of 6063 aluminum

Parameters Value
Laser absorption /% 12
Heat conductivity / (W /m) 238
Specific heat / (J /kg*K) 900
Melt point / C 654
Density / (kg /m’) 2700
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Fig. 3 Experimental setup of laser cutting based on

vaporization-melt ratio controlled method
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Table 3 Parameters of laser cutting

Parameters Value
Pulse frequency /Hz 35
Pulse width /ms 2
Defocus distance /mm 0
Cutting speed /(mm/min) 120
Gas pressure /MPa 0.8
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Fig. 4 Effect of vaporization-melt ratio on kerf width
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Fig.5 Effect of vaporization-melt ratio on adhering slag. (a) 2.62.(b) 3.06,(c) 4.11
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Fig. 6 Effect of vaporization-melt ratio on recast layer. (a) 2. 62, (b) 3.06,(c) 4.11
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