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Optimization of gas nozzle structure in laser drilling based on simulation data

WEN Guojun, HUANG Ziheng, WANG Yudan, SHI Yaocheng, JIANG Yuhao

(School of Mechanical Engineering and Electronic Information, China University of Geosciences (Wuhan),
Wuhan Hubei 430074, China)

Abstract: Laser drilling uses gas as circulating medium to clean holes, and the reasonable gas flow properties are the
guarantee for hole cleaning efficiency. Gas nozzle is the direct factor affecting gas flow properties, and its unreasonable
structural design seriously affects the efficiency of laser drilling. Aiming at the gas nozzle in the laser drilling
experimental platform, the basic type of the nozzle is constructed, the nozzle structure size that affects the gas hole
cleaning efficiency is analyzed, and the simulation scheme is formulated. Moreover, the gas flow field is simulated by
Fluent, and the hole cleaning effect is analyzed. The nozzle structure and simulation results are analyzed by neural
network, and the neural network model is trained to get and verify the best nozzle structure parameters for hole
cleaning efficiency, which provides reference for the nozzle structure design.
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Fig.1 Schematic diagram of drilling conditions
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Fig.2 Initial nozzle structure
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Fig.3 Laser drilling conditions
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Fig.5 Schematic diagram of simulated physical model
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Fig.6 Grid independence verification results
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Fig.7 Nozzle structure

F1 BITERSKTF

Table 1 Design factors and levels
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Fig.8 Sensitivity analysis of simulation results
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Table 2 Neural network traning results
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Fig.9 Particle trajectory distribution
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