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Auto-disturbance-rejection controller used in

permanent-magnet linear motor control system
LEI Chun-lin, WU Jie, CHEN Yuan-rui, YANG Jin-ming
(School of Electric Power, South China University of Technology , Guangzhou Guangdong 510640, China)

Abstract: This paper analyzes the features and problem of PID controller, and presents the principle , structure and design of
the auto-disturbance-rejection controller{ ADRC) . Regarding motor coupling in a permanent-magnet linear motor as the internal
disturbance , and taking account of the friction disturbance, we presented the simulation results when using ADRC technique.
At the same time, the simulation results of using PID controller are also presented for the simplified motor. From the results, it
is concluded that the auto-disturbance-rejection controller has advantage over PID controller in the disturbance rejection and
robustness.
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Fig. 1 Block diagram of the ADRC
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Fig. 2 Curve of nonlinear friction
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Table 1 Linear motor parameter
R/Q L,/ mH A/ (Ves) r/m
8.6 6.0 0.35 0.031
P M/kg  B,/(N-ssm™) u/(N-kg'!)
1 1.635 0.1 1

2 GARAHK
Table 2 Simulation parameter

f/N f/N A./N w/s™!
20 10 8.5 314
o/n v/(ms')  fi/N  D/(Nesem™)
0.05 0.1 50 5
4.1 PID %5 {7 A4 R (Simulation results of PID
controller)
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Fig. 3 Simplified block diagram of the PMLM
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Fig. 5 Response waveform when load variation occurs
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4.2 MAAMMENBENEERADRGNPES
3R ( ADRC simulation results of PMLM speed re-
gulation)
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Fig. 7 Block diagram of using ADRC
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Fig. 14 Motor current j; when load
variation occurs

5 4512 (Conclusions)
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