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No. P1 
(V, m/s)

P2 
(H, m)

P3 
(А, m)

P4 
(B, m)

P5 
(R, m)

P6 
(P, W)

P7 
(P0, W)

P8 
(h, m) Т, K σyy, MPa

4 0.035 0.003 0.002 5 0.001 0.001 7 45 0.002 514 37.9

5 0.035 0.003 5 0.002 5 0.001 0.001 7 55 0.002 514 41.5

6 0.025 0.003 0.003 5 0.001 0.001 7 55 0.002 526 57.1

7 0.035 0.003 0.002 5 0.001 0.001 9 55 0.002 577 47.8

8 0.035 0.003 0.002 5 0.001 0.001 9 45 0.001 577 44.0

9 0.035 0.003 0.002 5 0.001 5 0.001 5 9 45 0.001 486 32.6

10 0.025 0.003 5 0.002 5 0.001 0.001 7 55 0.002 560 56.2

11 0.035 0.003 5 0.002 5 0.001 0.001 9 60 0.002 577 49.3

12 0.035 0.003 0.002 5 0.001 5 0.001 5 15 55 0.001 615 48.9

13 0.04 0.003 0.003 5 0.001 5 0.001 5 7 45 0.001 417 25.2

14 0.035 0.003 5 0.005 0.001 0.001 7 55 0.002 460 42.4

15 0.04 0.003 0.003 5 0.001 0.001 7 60 0.002 476 39.3

16 0.035 0.003 0.005 0.001 0.001 9 45 0.001 508 45.8

17 0.035 0.003 0.002 5 0.001 5 0.001 5 9 60 0.001 486 36.7

18 0.04 0.003 5 0.002 5 0.001 0.001 7 55 0.002 497 36.7

Fully connected neural networks with architecture [8–50 –30 –10 –2] were used to determine the values of 
temperatures and thermoelastic stresses during two-beam laser splitting. The networks were formed using the 
TensorFlow machine learning library [10]. The networks used the ReLU (rectified linear unit) activation func-
tion, the Adam optimiser, which is a version of the stochastic gradient descent algorithm, and the MSE (mean 
squared error) loss function, which calculates the square of the difference between the predicted and target 
values. The number of epochs during network training was 500. 

Fig. 4. Block diagram of the simulation  
procedure using the neural network
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