Journal of System Simulation

Volume 30 | Issue 10 Article 24

1-4-2019

Mathematical Modeling and Simulation of Hydraulic Gauge
Control System

Weigang Li

1. School of Information Science and Engineering, Wuhan University of Science and Technology, Wuhan
430081, China; ;2. Metallurgical Automation and Detection Technology ERC of Education Ministry, Wuhan
University of Science and Technology,Wuhan 430081,China; 3.Equipment Maintenance Plant, WISCQ,
Wuhan 430080, China;

Guilin Tao

Follow this and additional works at: https://dc-china-simulation.researchcommons.org/journal

b Part of the Artificial Intelligence and Robotics Commons, Computer Engineering Commons, Numerical
Analysis and Scientific Computing Commons, Operations Research, Systems Engineering and Industrial

Engineering Commons, and the Systems Science Commons

This Paper is brought to you for free and open access by Journal of System Simulation. It has been accepted for
inclusion in Journal of System Simulation by an authorized editor of Journal of System Simulation.


https://dc-china-simulation.researchcommons.org/journal
https://dc-china-simulation.researchcommons.org/journal/vol30
https://dc-china-simulation.researchcommons.org/journal/vol30/iss10
https://dc-china-simulation.researchcommons.org/journal/vol30/iss10/24
https://dc-china-simulation.researchcommons.org/journal?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss10%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/143?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss10%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/258?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss10%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss10%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/147?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss10%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss10%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/305?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss10%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1435?utm_source=dc-china-simulation.researchcommons.org%2Fjournal%2Fvol30%2Fiss10%2F24&utm_medium=PDF&utm_campaign=PDFCoverPages

Mathematical Modeling and Simulation of Hydraulic Gauge Control System

Abstract

Abstract: On the basis of hydraulic valve control cylinder model and combining with the structure and load
characteristics of the hydraulic gauge control system (HGC), a “flow linearization” model for HGC was
presented and the shortcomings of the model in analyzing the dynamic characteristics of HGC were
pointed out. In view of the characteristics of the large load variation range of HGC and according to the
principle of “load compensation”, the flow correction coefficient and the related transfer function were
analyzed and deduced, and the mathematical model of HGC based on “load compensation” was
established. Combined with a practical case of rolling mill in a hot rolling plant, the characteristic and
difference of the two models were simulated and compared with the experimental results. The simulation
results show that the “load compensation” model has higher control precision, which provides a reference
for the characteristic analysis and design optimization of the hydraulic gap valve controlled cylinder
system.
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Abstract: On the basis of hydraulic valve control cylinder model and combining with the structure and
load characteristics of the hydraulic gauge control system (HGC), a “flow linearization” model for HGC
was presented and the shortcomings of the model in analyzing the dynamic characteristics of HGC were
pointed out. In view of the characteristics of the large load variation range of HGC and according to the
principle of “load compensation”, the flow correction coefficient and the related transfer function were
analyzed and deduced, and the mathematical model of HGC based on “load compensation” was
established. Combined with a practical case of rolling mill in a hot rolling plant, the characteristic and
difference of the two models were simulated and compared with the experimental results. The simulation
results show that the “load compensation” model has higher control precision, which provides a reference
for the characteristic analysis and design optimization of the hydraulic gap valve controlled cylinder system.
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