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Effect of Standoff Distance on Flow Field of Assist Gas
in Cutting Slot in Laser Cutting
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Abstract Adopting two typical assemble nozzles which called taper nozzles and convergence nozzles as targets, the
three-dimensional and plane symmetrical impinging jet model of laser cutting comprised workpieces is established and
the flow field of assist gas is computed by adopting the integral form of N-S equation and RNG k¢ onflow model. The
flow structure of assist gas and study the influence of standoff distance on flow field in cutting slot are calculated. The
investigation reveals that the dynamics in cutting slot of convergence nozzle is more predominant than that in taper
nozzle and at least two reasonable cutting scopes exist to make the assisting gas in cutting slot have predominant
dynamic characteristic. In the end, laser cutting experiment and analysis are shown.
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Fig. 2 Static pressure (a) and velocity (b) distribution of flow on the axis of subsonic nozzle when standoff

distance is 1. 0 mm
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Table 1 Roughness of incision surface with different standoff distances

) Roughness at upper
Serial number

Roughness at middle

Roughness at lower Average roughness

surface /pm surface /pm surface /pm /pm
9(a) 0. 65 0.55 0. 66 0.62
9(b) 1. 36 1.05 1.23 1.21
9(ce) 1. 40 1.46 1.56 1.47
9(d) 0.58 0.94 2.81 1. 44
9(e) 0.63 0.53 2.97 1. 38
10(a) 0.48 0.52 0.58 0.53
10(b) 0.98 1.06 1. 27 1. 10
10Ce) 1. 37 1.35 1.54 1.42
10(d) 0. 90 1.01 1.11 1.01
10Ce) 0. 81 0. 83 0. 94 0. 86
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