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To improve the quality of laser cutting in aluminum alloy sheet, the collected melt is observed and
measured. Laser cutting of 1000 series aluminum alloy sheets, with 0.85mm thickness, is carried out on a Nd: YAG

pulsed laser machine under the different vapor-melt ratios of 0.1898, 0.2798, 0.3708 and 0.6519. In experiments

contrast, at the low vapor-melt ratio the form is mainly tadpole-shape and the existence of big spherical particles of
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the shape and size of collected removal are analyzed by a 3-D microscope. The melt is found to be tadpole-shape
which with poor cutting quality. Finally, under the condition of gas pressure of 0.6 MPa and high vapor-melt ratio of

particles and spherical particles ranging from 71 ~ 123 pm in average diameter. The results show the collected
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particles are formed spherical at the high vapor-melt ratio and small in average diameter with good cutting quality. In
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0.6519, the researches achieve higher quality cut. The results help researchers to understand the characteristics of
laser cutting in aluminum alloy and improve the laser cutting quality of aluminum alloy sheet effectively.
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Fig. 1 Illustration of material flows in laser cutting
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Table 1 Composition of 1000 series aluminum alloy

(mass fraction, %)

Al Fe Si Cu  Cr Zn Ni
99.3628 0.4721 0.0980 0.0258 0.0201 0.0125 0. 0087
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Fig. 2 Setup of laser cutting and melt removal collected
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Table 2 Parameters in laser cutting

Parameter Frequence /Hz

Defocusing amount /mm

Pulse width /ms Gas pressure /MPa

Value 35
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Fig. 3 Collection of melt removal
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Table 3 Vapor-melt ratios at different powers and velocities

Test serial number 1 2 3 4
Power /W 70 110 110 110
Velocity /| 100 100 80 130

(mm * min ")

Vapor-melt ratio  0.2798 0.3708 0.6519 0.1898
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Fig. 4 Removal particles at different vapor-melt ratios. (a) 0.1898; (b) 0.2798; (c) 0.3708; (d) 0.6519
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Fig. 7 Top cutting quality at different vapor-melt ratios. (a) 0.1898; (b) 0.2798; (c¢) 0.3708; (d) 0.6519
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Fig. 9 Section quality at different vapor-melt ratios. (a) 0.1898; (b) 0.2798; (c) 0.6519; (d) 0.6519
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Fig. 10 Effect of vapor-melt ratio on dross height
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