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Development of a Quality Analysis Program for Laser Fusion Cutting

Huen-Sick Min", Seoung-Hwan Lee*

} Abstract IL

Though the laser cutting process is increasingly used in industry, a process automation and systematic database is still
yet to be developed. In this study, as the fundamental step toward the construction of a reliable process expert system,
a laser cutting quality monitoring /analysis system is developed based on simulations and experimental results. The relations
between laser process parameters and laser cutting surface quality parameters such as kerf geometry, striation, surface roughness
and dross formation are characterized and analyzed. A graphical user interface is used to visualize the results.
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Fig. 1 A typical structure of an intelligent automatic
supervisory system
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Fig. 2 Idealized cutting front geometry and finite surface
element
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Fig. 4 3D simulation of cutting fronts for SUS304
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Table 1 Thermo-physical, mechanical and optical
properties of 304 Stainless Steel

Melting Point [K] 1703
Latent Heat of fusion [J/kg] 2770E5
Thermal conductivity [W/m*K] 26
Specific heat [J/kg*K] 600
Density [kg/m’] 8000
Liquid viscosity [kg/m®*s] 6.0E-3
Electrical resistivity[ Q *m] at 20 9.1E7
Absorptivity at melting point 0.68
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Frequency of the striation Vs. Cutting Speed
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Fig. 6 Natural frequency of the striation vs. cutting speed
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Table 2 Cutting conditions

Parameter Value
Material & thickness{mm] SUS304, 1mm
Power of laser[W] 300,330,350
Gas pressure[kgf/cm?’] 10,15,20
Cutting speed[mm/min] 500,800,100
Nozzle gap[mm) 02
Beam mode TEMy (CW)
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Fig. 7 Surface roughness vs. cutting speed
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Fig. 12 Flowchart of the simulation program
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Fig. 13 Nd-YAG laser cutting process simulation program
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Fig. 14 laser cutting characteristics prediction program
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