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H-beam steel structure prediction expert system based on ELM
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Abstract: H-beam steel structure prediction expert system was established by the extreme learning machine, and based on the chemical
composition, process parameters and cooling speed of H-beam steel, the microstructure, grain grade and average impact energy of the steel
grade after rolling were predicted. Then, the microstructure, average impact energy and grain grade of H-beam steel were predicted in bat-
ches by the expert system with the data base from production data of H-beam steel in a certain steel plant. The prediction results indicate
that the determination coefficient R’ is high and the fitting degree is good, and the average absolute percentage error is smaller and the ac-
curacy is high. In order to verify the feasibility of the expert system, H-beam steel with the same steel material and the same rolling
process parameters as predicted was used to conduct metallographic experiment and Charpy impact experiment, and the proportion of mi-
crostructure, average impact energy and grain grade obtained by experiment are basically consistent with the predicted values. The results
indicate that the H-beam steel structure prediction expert system established based on ELM has high prediction accuracy and good refer-
ence value for the actual production.
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(a) Single data prediction ~ (b) Batch data prediction
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