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Sinter tumbler strength prediction based on sintering state and

ensemble learning

WANG Mingyu' TANG Jue' CHU Mansheng' FENG Yanping HOU Jian® HUANG Xiaobo
(1. School of Metallurgy Northeastern University Shenyang 110819 Liaoning China; 2. Produce and
Manufacture Department Handan Iron & Steel Group Co. Ltd. Handan 056015 Hebei China)

Abstract: In view of the problems that there are many factors affecting the sintering drum and it is difficult to predict
accurately data analysis and field experience are combined to propose an adaptive prediction model of sinter tumbler
strength based on sintering state and ensemble learning. Firstly a prediction data collection of high-quality sinter tumbler
strength is obtained through such data preprocessing processes as data collection and integration abnormal data
identification and missing data processing. Then the Boruta algorithm combined with Pearson linear and XGBoost nonlinear
correlation analysis is used to select the input features of the tumbler strength prediction model to avoid from the
incompleteness of the input features of the model. Finally five different machine learning algorithms are used to construct
the ensemble learning prediction model of the tumbler strength and the weight of the prediction results of each sub-model
could be updated adaptively according to the actual situation of sintering production. Combined with the on-site production
practice and the analysis of the historical data of sintering the sintering state is distinguished by the temperature of the
sintering end point and the negative pressure of the main pipe and the predicted hit rate of the tumbler strength is more
than 90% when the error range is 0. 5%.
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Fig.1 Time lag of sintering process
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Fig.3 Random forest fill results of missing values
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Table 1 Feature selection results of Boruta algorithm

w( Ca0)
w( MgO) 5*
w( Si0,) 7*
w( TFe) 9*
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Table 2 Advantages and disadvantages of different

machine learning algorithms
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Fig. 6 Ensemble learning predictive model of

sinter drum strength
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Table 3 Drum strength analysis results of different ensemble models
sinter state 2 Suse /%
(1) (P) 0.55 0.45 66. 67
/1C /kPa 1% 0.79 0.16 82.22
1 400 < T <460 -15<P< -13 77. 85 0. 68 0.26 71.11
5 400 < T <460 P<-15 P>-13 71 65 Adaboost 0. 81 0.15 83.33
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Table 5 Comparison of prediction models for different sintering states
r Ovisk % r Oysk /%
1 0.79 0.17 80. 00 0.83 0. 14 90. 00
2 0.71 0.14 80. 00 0.90 0.05 93.33
3 0.79 0.17 76. 67 0.83 0. 14 90. 00
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