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Theoretical estimation of molten layer thickness and power density at cutting front in laser cutting process
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The temperature and molten metal thickness at the cutting front are very important factors in thermal cutting process
by infrared laser. Several physical models and analytical approaches for the molten metal thickness at the laser cutting

front have been found in technical papers.
qualitatively.

However these descriptions of the molten layer thickness are described
Therefore, the real thickness of molten metal is not clear yet in the thermal cutting process.

This paper

constructs a physical and theoretical model of mass balance for the cutting front formed in the thermal cutting process.
The theoretical study analyzed from the original mass in the groove compared with the mass of expelling molten metal

due to a gas jet at the cutting front.
the laser cutting front is derived.

Using this model, a theoretical estimation of the film thickness in the molten layer of

Key words: laser materials processing, physical model of cutting, mass balance in cutting groove, cutting front,

estimation of molten layer thickness
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Fig. 1 Model of down stream in cutting front
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Fig. 2 Model of molten metal layer in x-y plane
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Fig. 3 Calculation model of removed cutting volume
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Fig. 4 View of cutting frontin x—y plane
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of expelling quantity flows downward ! by vapor !

Fig. 5 Mass balance in laser cutting
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Fig. 8 Change of molten layer length with oblateness
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Fig. 10 Example of data by HSV
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Fig. 13 Thickness of molten layer in 1.2 mm of mild steel
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