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Analysis of Integration and Control Methods of Hydraulic Technology in Automated
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Yinghao Fang
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[Abstract] With the deepening advancement of Industry 4.0 and intelligent manufacturing, automated
production lines have placed higher demands on the power performance, response speed, control accuracy, and
system reliability of actuators. Hydraulic technology, with its inherent advantages of high power density, fast
response, ease of achieving linear motion, and force control, still occupies an irreplaceable position in
heavy—duty, high—load, high—dynamic response automated production scenarios. This paper aims to
systematically analyze the integration modes and advanced control methods of hydraulic technology in modern
automated production lines. First, it expounds on the basic principles of hydraulic technology and its core
advantages in the automation field. Second, it deeply explores the multi—level integration architecture of
hydraulic systems with upper—level information systems such as PLC, industrial bus, and MES/ERP. Third, it
focuses on analyzing advanced hydraulic control strategies ranging from traditional proportional/servo valve
control to model predictive control (MPC), adaptive control, and intelligent algorithms. Research shows that
through deep integration and intelligent control, hydraulic technology is gaining new vitality, providing key
support for building efficient, flexible, and reliable next—generation automated production lines.
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