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Temperatures were recorded 3 times per second. The 
obtained temperatures were transferred to the Origin 11 
software and the temperature vs. time relationships were 
created.  

 
3.4 The cutting device and cutting parameters 

The horizontal oxygen cutting machine RS 13 was used. A 
several testing cuts with different cutting parameters were 
carried out before temperature measurement in order to 
determine the optimal cutting parameters. During this process 
the visual inspection of cutting edges was accomplished. The 
optimal cutting parameters were as follows: the pressure of 
preheat flame was 110 kPa, the pressure of cutting oxygen was 
0.35 MPa. Cutting speed was 4.17 mm.s−1 (250 mm.min−1) and 
nozzle to material distance was 8 mm. There was necessary to 
keep the same cutting parameters for all samples. The measured 
results were recorded by computer. The cutting device and 
measuring setup are shown in Fig. 3. 

 

 
Fig. 3. The cutting device and measuring setup 

 
4. OBTAINED RESULTS 

 
Temperature distributions in the test samples as dependence 

on the material thickness (A series, Fig. 4) and plane cut 
distance (B series, Fig. 5) were obtained. 

 

 
Fig. 4. Measured temperatures for A sample 
 

Thermocouple Distance from the top of 
surface 

Maximum 
temperature 

TC1 20 mm 399 °C 
TC2 15 mm 492 °C 
TC3 10 mm 528 °C 
TC4 5 mm 600 °C 

Tab. 1. The maximum temperatures for A sample 

 
Fig. 5. Measured temperatures for B sample 
 

Thermocouple 
Distance from 

the center cutting plane 
Maximum 
temperature 

TC1 14.25 mm 262 °C 
TC2 6.25 mm 480 °C 
TC3 5.25 mm 556 °C 
TC4 4.25 mm 719 °C 

Tab. 2. The maximum temperatures for B sample 
 

5. CONCLUSION 
 
There were obtained eight temperature courses from eight 

points of cut sample. The measured data will be used in the 
next step of cutting process analysis - numerical simulation. 
Temperature of all thermocouples converged in the long run to 
the same temperature. This confirms, that all temperature 
measurements were correct. Analysis of temperature fall-off of 
TC1 and TC2 (Fig. 4) lead to assumption that these 
thermocouples were affected probably by the cutting nozzle 
heat source – temperature fall-off of TC1 and TC2 is slower 
and does not correspond to the TC3 and TC4 fall-off. There is 
also acceptable temperature course of B sample for numerical 
analysis (Fig. 5) Temperature gradient represented temperature 
difference of 457 °C at perpendicular distance 12 mm  from cut 
plane. The numerical simulation will use inverse heat transfer 
problem. The inverse-numerical-correlation (INC) method will 
be taken into account (Alifanov, 1994). The objective of 
numerical simulation will be solution of transient thermal 
fields, thermal fluxes fields and values of volumetric rate of 
thermal energy generation from steel combustion during 
cutting. The simulation model will include nonlinear thermo-
physical material properties and boundary conditions. The 
speciality of solving procedure will be change of steel to air 
elements of cut volume.  
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