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Study on 2D servo valve electro-mechanical converter

Huang Tielong, Li Sheng, Ruan Jian, Chen Zikai
( Key Laboratory of Special Purpose Equipment and Advanced Processing Technology of Ministry of Education,
Zhejiang University of Technology, Hangzhou 310023 )
Abstract

In order to solve the contradiction between the resolution and response speed of the traditional working mode of
2D servo valve step-type electro-mechanical converter, and ensure good control effect when the system internal pa-
rameters change and external disturbance action, a double-closed-loop synchronous control algorithm is proposed
based on active disturbance rejection control (ADRC). Firstly, this paper introduces the synchronous control prin-
ciple of electro-mechanical converter, establishes its mathematical model and designs the active disturbance rejec-
tion controller. Secondly, according to the double closed loop synchronous tracking control algorithm, using Mat-
lab/Simulink analysis shows that the electro-mechanical converter has good dynamic and static characteristic, and
also has good control effect under the influence of internal parameters such as different inductance and friction and
external pulse interference. Compared with PID control, it has better control effect. Finally, in order to verify the
correctness of the analysis and the effectiveness of the control algorithm, the embedded control system of the
electro-mechanical converter is designed, and the test platform is built. The experimental results show that the band-
width of the electro-mechanical converter corresponding to =3 dB, —90 ° is 250 Hz, and the rise time is about 5 ms.
The experimental results are in good agreement with the theoretical analysis. The corresponding —3 dB and -90 °
bandwidth of the 2D servo valve is about 135 Hz, and the rise time is about 8 ms. The system also has good control
effects when the system work pressure changes. Theoretical analysis and experiments show that the electro-mechanical
converter has good dynamic and static characteristic, and has good robusiness and anti-interference.

Key words: electro-mechanical converter, active disturbance rejection control ( ADRC), double-loop con-

trol, 2D digital servo valve
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