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Abstract: An experimental study to improve the impingement characteristics of the assist gas in laser cutting
was carried out. For various assist-gas pressures, and locations and installation angles of the nozzle, the
characteristics of the impingement of the jet from a supersonic rectangular nozzle were compared to those
previously observed for typical circular nozzles. Schlieren flow visualizations and Pitot pressure measurements
downstream of the kerf surface were utilized for this purpose. The present rectangular supersonic nozzle
decreased the strength of the Mach disc occurring at the corner of the kerf surface, and thus, could weaken
the separation of the assist gas on the kerf surface and increase the Pitot pressures downstream compared to
conventional circular nozzles.
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Table 1 Separation of assist gas on kerf surface

for various combinations of D and d'”
D | d | Dd P, (kPa)
(mm) | (mm) | (mm) | 400 | 600 | 700 | 980 | 1200
2.5 0.5 X X X X X
3.0
1.5 1.5 X X X X X
2.5 3.5 X X X X X
6.0
1.5 4.5 X X X X O
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