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Kerf Roughness and Quality Control of Laser Precision Cutting
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Science and Technology ~ Wuhan 430074

Abstract In this paper the stainless stencil with 0.2 mm thickness was cut by Nd: YAG pulse laser. The effect of laser cutting
parameters on surface roughness of kerf splash and residue of kerf surface was studied systematically. The results showed that with
the increasing of repetition frequencies power density and pulse width of laser beam and with the decreasing of scanning speed

the kerf quality could be improved. Besides a formula of estimating the kerf surface roughness was also presented which can

explain the experiment results well.
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Table 1 Roughness data under various scanning speed
Velocity/mm s~! 2 4 6 8 10 12 14 16 18 20
Roughness/pim 11.2 15.4 13.0 14.3 13.1 16.7 17.6 17.6 17.1 19.5
Power density 5.5x 106 W/cn? Pulse width 0.2 ms Frequencies 100 Hz.
2
Table 2 Roughness data under various power density
Power density/ x 10° W ¢m™2 1.4 4.2 6.6 10.1
Roughness/pm 29.2 22.9 19.3 16.5
Scanning speed 4 mm/s Pulse width 0.5 ms Frequencies 45 Hz.
3
Table 3 Roughness data under various frequencies
Frequency/Hz 40 60 80 100
Roughness/pm 28.7 23.3 15.1 10.9
Scanning speed 4 mm/s Pulse width 0.2 ms Power density 5.5 x 10° W/cnt.
4
Table 4 Roughness data under various pulse width
Pulse width/ms 0.2 0.5
Roughness/pm 21.2 19.3
Scanning speed 4 mm/s Frequencies 45 Hz.
SEM 1 la f la ¢
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Fig.1 SEM micrograph of kerf
a b power density 5.5x 10° W/cm® pulse width 0.2 ms frequencies 100 Hz scanning speed 4 mm/s ¢ power density 5.5 x 10° W/cm?
pulse width 0.2 ms frequencies 45 Hz scanning speed 4 mm/s d power density 6.6 x 10° W/em? pulse width 0.5 ms frequencies 45 Hz
scanning speed 4 mm/s e power density 5.5x 10° W/em® pulse width 0.2 ms frequencies 100 Hz scanning speed 20 /s f
power density 6.6 x 10° W/em®  pulse width 0.2 ms frequencies 100 Hz scanning speed 4 mm/s
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Fig.2 Schematic diagram of laser pulse cutting processing

8 a start of a laser pulse b end of a laser pulse
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