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High precision electro—hydraulic control in altitude test facility based

on feedforward—feedback compound strategy
DAN Zhi-hong'*, ZHANG Song'?, QIAN Qiu-meng’, PEI Xi—tong"*, WANG Xin’, ZHAO Wei'?
(1. Key Laboratory on Aero—engine Altitude Simulation Technology, Mianyang 621000, China;
2. AECC Sichuan Gas Turbine Establishment, Mianyang 621000, China)

Abstract: To meet the requirements of the electro-hydraulic position tracking control loop in ATF (Alti-
tude Test Facility) on high resolution and fast reaction, the combination of simulation and engineering sys-
tem commissioning was utilized. The mathematical model of electro—hydraulic position tracking control sys-
tem was built according to the operating sequence. Then, simulation and analysis were implemented on Mat-
lab&Simulink, showing that the high—resolution requirements were satisfied. Furthermore, based on simula-
tion analysis of control system, the cascade control, feedforward—feedback calibration and non-linear com-
pensation were improved. Results of flight test demonstrates that the electro—hydraulic position tracking sys-
tem works much better on desired dynamic reaction and position tracking, ensuring the transient state con-
trol and steady state control precision in ATF test.
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Fig.1 The schematic diagram of valve control hydraulic cylinder
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Fig.2 Equivalent block scheme of valve control

hydraulic cylinder
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Fig.3 Closed-loop transfer function for electro—hydraulic

position control
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Fig.4 Mathematical model of servo position tracking

control system
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Fig.5 Position response line for a ramp signal
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Fig.6 Scheme of cascade control system
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Fig.7 Response curve of real system for a ramp signal
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Fig.8 Comparison curve of simulation and real experiment
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