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Technical Analysis on Stability Improvement of Hydraulic
Systems for Steel Hoisting Machinery

Mingming Sun
Maintenance and Overhaul Center, Chengde Branch of HBIS Group Co., Ltd., Chengde, Hebei, 067000, China

Abstract

As the core equipment for metallurgical production and heavy material handling, steel hoisting machinery relies on the stability
of its hydraulic systems to ensure equipment operation efficiency and production safety. Aiming at the problems such as pressure
fluctuation, actuator instability and oil contamination that are prone to occur in hydraulic systems under complex working conditions
like heavy load, impact and high temperature, this paper conducts technical analysis from four dimensions: hydraulic component
performance optimization, oil contamination control, system dynamic characteristic regulation and intelligent monitoring and early
warning. By introducing proportional servo valve control technology, adaptive filtering algorithm, online oil purification device and
digital twin monitoring system, a multi-dimensional stability improvement system is established. Industrial test verification shows
that the optimized hydraulic system achieves a 12.7% reduction in pressure fluctuation rate, an 18.3% improvement in response speed
and a 42.6% extension in mean time between failures, which provides theoretical support and engineering practice scheme for the
efficient and stable operation of hydraulic systems of steel hoisting machinery.
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