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Effect about Assemble Nozzle’s Internal Figure Parameters to Jet Field

Qiu Mingyong Hu Jun Yao Zhenqgiang
(State Key Laboratory of Mechanical System and Vibration , School of Mechanical )
Engineering . Shanghai Jiaotong University . Shanghai 200240, China

Abstract Assemble nozzles are most widely used in the laser cutting presently, and their resulted jet structure
influences laser cutting quality and efficiency remarkably. Based on the axial symmetric N-S equation of compressible
liquid, we establish the onflow model to simulate convergent nozzles’ free jet with different internal parameters by
using structural grid and finite volume of quadratic precision. The law of the influence of contractive angle of taper
nozzles and curvature radius of convergence nozzles’ convergent section on jet structure parameters is revealed, and

it can provide a basis for optimization selection and design about laser cutting nozzles.
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Fig. 3 Static pressure distribution of exit jet flow on the axis of taper nozzle for different contractive

angles. (a) total pressure of 2.5X101. 325 kPa; (b) total pressure of 3.0X101. 325 kPa
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Fig. 4 Velocity magnitude distribution of exit jet flow on the axis of taper nozzle for different

contractive angles. (a) total pressure of 2. 5X101. 325 kPa; (b) total pressure of 3.0X101. 325 kPa
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Table 1 Cutting effects of different cutting velocity

Cutti Width of Width of
Suttin
o g seam of seam of Hanging Ra/
velocity/
. upper surface/  under surface/ gregs pm
(m/min)
mm mm

2.5 0. 25 0. 20 No 9.6

3.0 0. 24 0.19 No 9.0

3.5 0. 24 0.18 Seldom 9.4
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