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Independent Leveling Control Method of Load Port of Servo Driven Hydraulic
Cylinder for Heavy Duty Scraper
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Abstract : The servo drive system of heavy—duty scraper faces challenges of low damping ratio and closed—loop stiffness when the
load changes, and these characteristics will fluctuate with the displacement of the load center of gravity and the tilt angle of the
platform. Load port independent leveling control technology is adopted to accurately control the oil source pressure and hydraulic
pump output flow rate in real time, so as to adapt to the complex load conditions during the operation of heavy—duty scraper
machines. A mathematical model is constructed to simulate the operating state and determine the critical suction conditions, and
an oil source pressure controller and an adaptive flow controller based on an extended state observed are designed. The
experimental results show that the heavy—duty scraper machine exhibits good control performance and stability under various loads
and control conditions by adopting the technolog. Especially during the control process, the displacement of the proportional valve
is significantly reduced, indicating that this method not only achieves precise control but also effectively reduces the energy
consumption and wear of the hydraulic system.
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