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Stability Analysis of Constant Pressure and Flow Coordinated Control in a
Dual-pump System for Four-axis Hydraulic Loading Test Benches
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1.School of Mechanical Engineering, Liaoning Technical University, Fuxin, Liaoning, 123000
2.Beijing Jinxuanye Technology Co., L.td., Beijing, 102200

Abstract: An in-depth analysis of the control mechanism is conducted. A mathematical model of the
system is developed using the block diagram method . followed by reasonable simplification of the block dia-
gram, from which the open-loop transfer function is derived. Based on the Bode stability criterion, the sta-
bility conditions for the system are established, and the key factors influencing system stability are identified
and analyzed. For the developed four-axle hydraulic loading test bench utilizing this dual-pump supply sys-
tem, an AMESim simulation model is built using actual system parameters. Under identical operating con-
ditions, the simulation results closely match the experimental curves, validating the accuracy of the simula-
tion model. Using this validated model, the proposed stability conditions are thoroughly verified.

Key words: four-axle hydraulic loading test bench; dual-pump constant-pressure and f{low-
coordinated control; Bode stability criterion; AMESim simulation
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Fig.1 Schematic of the four-axis hydraulic loading
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system with dual-pump oil supply featuring constant

pressure and flow coordination control
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Fig.2 The pilot oil parallel circuit mode
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Tab.1 Parameter values used for simulink simulation
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2| B RAL D AR RECK,/(m®ss TePa ) 6.88 < 10 " 33| R INAR BT e i 25 0.2
3| W UEDAMEM R R C,/(m®s sPa )| 1.7 X107 34| THEIMARE TR 27 6.67
4 | JESAMER I EE D REK o/ (m®es ePa ) 1.48 X107 35 | A A N A T IR L 7.26
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