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Data Modeling Technologies for Process Control and Quality Control
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Abstract

Due to progress in information technology and artificial intelligence, improvements of processes
based on the analysis of accumulated big data are highly expected in steel industry as well as in
other fields. However, attainments of improvement in real processes require methodologies
compatible with physical models based on fundamental principles and operational knowledge in
factories. This article introduces data modeling technologies and their applications deploying
strength of developments in physical models and statistical models.
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B e R A R RE T 5, Actual carbon content (mass%)
C, Lk OFHRIE, BEOERDOBETEHET -5 L 7 RIED R DM
HEBECREE L C, & k, & HRYER, Fx OBSESRMT: Accuracy of carbon content estimation
®1 C, OERFRE
Results of regression of C
No  Operational conditions Parameters  t value Pr (>|t]) Df Sum Sq Mean Sq F value Pr >F)
1 (Intercept) —0.1638 -13 1.88E-01 - - - - -
2 Hot metal [Si] —0.1250 -2.6 0.010338 1 0.2777 0.2777 53.7 3.09E-13 HEE
3 Hot metal [Ti] 0.1521 29 3.90E-03 1 0.033 0.033 6.4 1.16E-02 *
4 Hot metal temp 0.0002 4.0 6.58E-05 1 0.0371 0.0371 7.2 7.42E-03 *K
5 Hot metal weight —0.0007 —4.0 5.85E-05 1 0.2002 0.2002 38.7 5.66E-10 HHE
6 Lime 0.0067 9.5 2.00E-16 1 1.6034 1.6034 310.0 2.00E-16 pat
7 Scale 0.0004 24 0.016748 1 0.0639 0.0639 12.4 4.46E-04 HHE
8 Sub material 1 —0.0004 —2.6 0.008235 1 0.1118 0.1118 21.6 3.49E-06 HEE
9 Sub material 2 —0.0038 2.2 2.46E-02 1 0.0311 0.0311 6.0 1.43E-02 *
10 Oxygen gas flow rate 0.0000 10.8 2.00E-16 1 0.6456 0.6456 124.8 2.00E-16 HHE
11 Bottom gas flow rate —0.0018 -2.8 5.11E-03 1 0.0325 0.0325 6.3 1.23E-02 *
Residuals 2710 14.0163 0.0052

*: Pr<0.05, **: Pr<0.01, ***: Pr<0.001
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