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Study of YAG Laser Cutting Process with Stainless Steel Sheet
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Laser Processing Huazhong University of Science and Technology Wuhan 430074

Abstract In this paper the experiments of cutting stainless steel sheet with Nd: YAG pulse laser were carried out. The
effects of laser process parameters on kerf width and quality were studied. The results showed that the kerf width increas-
es with the increase of the power density pulse frequency and pulse width the cutting speed is increased and the cutting
quality is improved with increasing the pulse frequency. Besides the calculation formulas of the overlapping degree of the
neighboring laser pulse and the maximum cutting speed are deduced.
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Fig.1 Schematic diagram of laser cutting system
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Fig.2 Effect of scanning speed and power density on
laser cutting kerf width
thickness 0.2 mm pulse width 0.5 ms frequency 45 Hz
1 1.4x10°W en? 2 4.2X10°W em?
3 6.6X10°W em® 4 10.1X10°W cm?
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Fig.3 Macro Metallography images of laser cutting
a 0.4mm 6.6X10°W cm?> 0.2ms 100 Hz 2 mm s
b 0.2mm 6.6X10°W cm® 0.2ms 45 Hz 20 mm s
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Fig.4 Comparison under various pulse width a and under various frequency b
a frequency 45 Hz power density 6.6X10°W cm®> & pulse width 0.2 ms power density 5.5X10°W cm?
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Fig.5 Comparison under various material 0.4 mm «a and under various pulse width &
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