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Research on ADRC High Speed Load Test of Electronically Controlled Servo Booster
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Abstract: A set of servo booster loading mode based on active disturbance rejection control (ADRC) was
designed. The loading system used the tracking differentiator, the extended state observer and the nonlinear state
error feedback modeling and parameter setting to realize the rapid control of the loading speed. Through Simulink
simulation modeling analysis, compared with PID control and motor uniform acceleration control, motor ADRC can
achieve the set high-speed target speed in a shorter time. The test results show that ADRC can realize high speed
loading in a short time under the condition of short stroke and fast loading. The ADRC system can complete the
travel of 43 mm in 0.346 s, and reach the loading target speed of 200 mm/s, which can meet the high-speed loading
demand of fast braking of the electronically controlled servo booster.
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Fig.1  Structure diagram of ADRC system
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Fig.2  Simulation modeling diagram of the tracking differentiator
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Fig.3 Simulation modeling diagram of the extended state observer
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Fig.5 Simulation modeling diagram of electric cylinder ADRC
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Fig.6  Simulation response curves of the speed setting value
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Fig.7 Simulation and measured curves of motor ADRC loading
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Tab.1 Statistical table of time required to load to

0

specified displacement at different target

speeds under different control algorithms
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100 0.556 0.555 0.520
120 0.508 0.506 0.458
140 0.482 0.480 0.416
160 0.470 0.468 0.384
180 0.464 0.460 0.362
200 / / 0.346
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