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Double Closed-loop System Applied to Hydraulic Tension Bearing Tests
LIU Naisuo,ZHANG Xingang, MA Lei, CHEN Xiuqin, YAO Hailong, MA Songyuan

(Tianjin Research Institute of Electric Science Co., Ltd. , Tianjin 300180, China)

Abstract: The reform project of a test bench is mainly used for the test of main reducing tension bearing,and the
test instrument is equipped with the function of applying load and speed. During the trial, the traditional single closed-
loop control can not meet the test requirements. In order to complete the experiment content, control mode was
improved in the program debugging, self-tuning PID controller was used to calculate the PI parameters,single closed-
loop control and double closed-loop control method were used flexibly, and on the basis of the double closed-loop
control, the improvement of linear input was added, the system dynamic response characteristics were promoted,and
the control of system tension, bending moment, lateral force were completed at last. The experimental results show
that compared with the single closed-loop control system, the double closed-loop control system has better dynamic
and static performance,meets the test requirements more.
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Fig.1 Schematic diagram of rotor shaft loading mechanism
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Fig.2 Section view of rotor shaft loading

mechanism internal structure
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Fig.3 Schematic diagram of hydraulic loading system
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Fig.5 Single closed-loop control structure diagram
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Fig.7 Single closed-loop control test diagram
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Tab.1  Analysis of single closed-loop control effect
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Fig.8 Schematic diagram of double closed-loop control
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Fig.11  Double closed-loop control for lateral force
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Fig.12  Single closed-loop control for lateral force
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Fig.14 Improved structure diagram of double

closed-loop control system
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