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Structural Design and Assist Gas Flow Analysis of
Two-Laser Cutting Supersonic Nozzles
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Abstract The characteristics of the pressure distribution and Mach disk position are analyzed for simple nozzle and
complicated nozzle based on Hall design method, and the difference of dynamic characteristic of gas flow is compared
particularly. The trend is revealed that the difference of dynamic characteristic between the two nozzles becomes
smaller with the increase of working pressure. It is demonstrated that using the simple structure nozzle to replace the
complicated flow line structure nozzle is feasible for decreasing the cost of laser cutting under the high pressure
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Fig. 2 Curve of convergence section
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Fig. 4 Curve of the first part of divergence section
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Fig. 5 Structure of simple nozzle
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Fig. 9 Density contours (nozzle 11.)
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Fig. 10 Pitot pressure distributions along the center line for nozzles 1. and 1Z
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Fig. 11 Pitot pressure distributions along the center line for nozzles 21. and 2Z
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