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defocusing distance of 0 and oxygen gas pressure of 1.0 MPa.
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Laser Cutting Flow Curve of Automatic Flow Control Valves

Abstract The processing techniques including output current, scanning speed, defocusing distance, auxiliary gas
species and pressure, which influence the quality of the flow curve, have been studied with the Nd: YAG lasers. The
cutting quality is measured by the kerf width, surface roughness of the incision and slag quantity. The best
processing parameters have been gained with the analyses and experiments. The high quality flow curve has been cut
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with the output current of 175 A, pulse width of 0.3 ms, pulse frequency of 70 Hz, scanning speed of 40 mm/s,
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Fig. 1 Schematic diagram of the laser cutting system
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Table 1 Influence of oxygen pressure on cutting quality

Oxygen pressure P /MPa 0.4 0.6 0.8 1.0 1.2 1.4 1.6
Kerf width ¢ /mm 0.17 0.18 0.19 0. 20 0.21 0.22 0.22
Incision surface roughness R,/pm 1. 2320 1.2224 1. 2100 1.1956 1.2028 1.2270 1. 2452
Slag quantity seldom seldom seldom little seldom much much
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Fig. 2 Kerf width and incision surface roughness change with oxygen pressure
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Table 2 Influence of output current on cutting quality

Output current I /A 160 165 170 175 180 185 190
Kerf width ¢ /mm 0.17 0. 0.19 0. 20 0.22 0. 24 0. 28
Incision surface roughness Rﬂ/gm 1.6534 1.4276 1.2368 1.0772 0.9523 0. 8468 0. 8398
Slag quantity seldom seldom seldom little seldom much much
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Fig. 3 Kerf width and incision surface roughness change with output current
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Table 3 Influence of scanning speed on cutting quality

Scanning speed V /(mm/s) 20 25 30 35 40 45 50
Kerf width ¢z /mm 0. 25 0. 0.22 0.21 0. 20 0. 20 0.19
Incision surface roughness R,/pm 1. 0859 1.0837 1. 0820 1. 0805 1.0792 1.0807 1.0821
Slag quantity much much seldom little little seldom seldom
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Fig. 4 Kerf width and incision surface roughness change with scanning speed
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Table 4 Influence of defocusing distance on cutting quality

Defocusing distance 2 /mm —1.0 —0. —0.3 0 0.3 0.5 1
Kerf width # /mm 0.23 0.21 0.18 0.19 0. 20 0.22 0. 25
Incision surface roughness R,/pm 1.3314 1.2728 1. 1609 0.9872 1.0725 1. 2069 1.2748
Slag quantity much much seldom little seldom much much
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Fig. 5 Kerf width and incision surface roughness change with defocusing distance
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