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For the selected calculation parameters, the values of the maximum tensile stresses in the treatment zone σyy 
and the maximum design temperatures T are 79 MPa and 689 K, respectively, with acceptable temperature 
values not exceeding the glass transition temperature equal to 789 K [2].

Regression model
In the DesignXplorer module of the Ansys Workbench software, a face-centered version of the central compo

site plan of the experiment was generated for eight factors (P1 – P8) [21; 22]: P1 is the processing speed V, P2 is the 
glass plate thickness H, P3 and P4 are the semi-major axis A and semi-minor axis B of an elliptical beam with 
the radiation wavelength λ = 10.6 µm, P5 is the radius of the radiation spot R of the beam with the radiation wave-
length λ = 1.06 µm, P6 is the power P of the laser with the radiation wavelength λ = 10.6 µm, P7 is the power P0 

Fig. 1. Schematic of the mutual arrangement  
of the laser beams and refrigerant affected zones: 

position 1 corresponds to an elliptical laser beam with a wavelength of 10.6 µm,  
position 2 – to a round laser beam with a wavelength of 1.06 µm,  

position 3 – to the refrigerant, position 4 – to the laser beam section with a wavelength of 10.6 µm,  
position 5 – to the laser beam section with a wavelength of 1.06 µm,  

position 6 – to the refrigerant affected zone

Fig. 2. Temperature distribution in the volume of the processed plate, K

Fig. 3. Distribution of stresses σyy in the volume of the processed plate, MPa


