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Application of neural network approximate model in lightweight design of

hydraulic support top beam
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Abstract : For the top beam of hydraulic support to meet the requirements of working conditions, the goal of the

project is to minimize the quality. A lightweight design method for the top beam was proposed combined with

neural network approximation model and genetic algorithm. Firstly, using ANSYS to build a parametric model

to the top beam, taking the quality of the top beam as the objective function,5 design variables that affect

quality and intensity were selected , the optimization model of the top beam was established. Then, Optimal Lat-

in Hypercube sampling method and ANSYS were used to get training samples. Neural network was applied to

nonlinear fitting of sample set, and the approximate model of neural network was established. The approximate

model was used to approximate the quality and maximal stress of the top beam, genetic algorithm was applied to

solve the optimization model of the top beam, and the optimal solution was obtained finally. The optimization

results showed that the quality of the top beam was 8 038.2 kg, which reduced by 9. 66% . The maximum

stress value was less than the yield strength of the top beam material and met the fatigue life requirement.
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Fig.1 The parametric model of top beam
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Table 1  Design variables for top
beam optimization model mm
iR B HA {E e IXTa]
Xy 50 45 ~55
%, 35 30 ~40
Xy 30 26 ~34
Xy 26 20 ~30
% 24 20 ~ 30
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Fig.5 Neural network approximate model of top beam
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Fig.7 Flow chart of approximate calculation

model of neural network establishment
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Fig. 8 Flow chart of genetic algorithm
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Table 2 Training sample set
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1 54 31 29 27 22 8 586.2 596.4
2 51 35 27 22 20 8 468.2 654.3
3 53 32 27 29 27 8 967.4 550.8
4 50 39 32 25 21 8 788.8 640.5
5 55 32 32 24 25 8926.7 506.7
46 46 32 31 29 23 8 016.2 650.6
47 53 38 28 22 30 8228.4 548.9
48 47 34 32 24 20 7 967.4 676.4
49 46 33 28 25 21 7 867.1 698.6
50 49 37 30 30 21 8 768.7 560. 2
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Table 3 The comparison of results before and

after optimization
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Fig.9 Finite element analysis and comparison of

roof beam strees before and after optimization
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