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Casing Process Parameter Prediction Model of Wind Turbine Bearing Pedestal
Based on BP Neural Network

CHEN Deping, CHEN Ying, LUO Jianshe, XIE Jian, CHEN Liming
(School of Materials Engineering, Chengdu Technological College, Chengdu 611730, China)

Abstract: A prediction model for the casting quality of large wind turbine bearing pedestal based on the concept of KBE
and BP neural network was established combining the orthogonal test design method and casting simulation. The pouring
temperature, pouring time and the initial temperature of the mold were taken as the input values of BP network training
samples, and the shrinkage cavity defect area of the bearing seat, the solidification time of the bearing seat and the
maximum temperature difference of the casting after the solidification of the bearing seat obtained by the simulation
software Procast were taken as the model target values. The results show that using this model can predict the result value
of random combinations of process parameters of castings, through simulation test and the comparison of predictive value,
the results obtained are consistent with in two ways, to shorten the development cycle, large casting reduces the
manufacture cost, and can give the best process parameter combination and guidelines for the actual production can be fast
and efficient.
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Fig.I The training prediction framework of KBE
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Fig.2 The modeling process of BP network
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Tab.l The training and testing samples

Gt BEOERT WOADRSEFLAEFABEEIN ORsE

Fs N
EPC palls g/’ R Imm? qEl/s /°C
1 1320 40 25 9907 5340 186 training
2 1320 60 50 9417 5797 228 testing
3 1320 80 80 11707 6198 166  training
4 1340 40 50 8 977 6125 169 testing
5 1340 60 80 8 042 6567 240 testing
6 1340 80 25 4702 5748 161 training
7 1380 40 80 5 706 6973 201 training
8 1380 60 25 4213 2588 171 training
9 1380 80 50 6 119 6573 169  training
10 1300 26 25 9 364 3430 163 training
11 1340 40 25 7 806 5771 145 training
12 1340 40 10 7983 5720 164  training
13 1340 60 50 8 160 5797 228 training
14 1380 60 50 4915 5879 146  training
15 1340 60 25 6 089 5823 179  training
16 1340 60 80 9941 6540 156  training
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Tab.2 The simulation results and test datas
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Fig.4 The schematic diagram oftransfer function
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Fig.5 The BP model for predicting shrinkage cavity and porosity
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Fig.6 BP model for predicting solidification time
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Fig.7 BP model for predicting temperature difference of casting
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