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Abstract

Aiming at the problem of nonlinear friction interference of permanent magnet synchronous linear
motor (PMLSM) in motion, because the traditional PID control cannot meet the high control re-
quirements, this paper proposes a profile controller based on the combination of sliding mode
controller (SMC) and Disturbance observer (DOB), which can effectively suppress interference and
improve the accuracy of motion profile. SMC is a variable structure control with strong robustness,
while DOB is able to effectively suppress external interference. The mathematical model of per-
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manent magnet synchronous linear motor is given, and after simulation and analysis on Simulink,
it shows that the control system has good robustness and good motion profile.
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Figure 1. Scheme of sliding mode control
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Figure 2. Sliding mode controller structure diagram
2. IBEIEHISREMREE

3.2. FHM Mgt

N TR INAE E K ER A B AR R RS BT LR 7T, IF B R RE TR AT B AR T
PAFTE. TN 2% (Disturbance observer, DOB)T] LUK SEFR T LI S B AR S BT = A I SE Bt R 55
F R 2 (A1) 22 S S BRI B i, R T AR RIS, SRS AT AR I I N SRR AMEE TR
THHATIR . FHMEEIRAE 1987 4F i H AR 1 R $E H, o0 BAE, Wpdsx Kb 5 4
SCEERL P R ) 22 SR RS, R ILAME B h o N, AT BR AN T 2R Gods i 1 R 1
o, fESCPrERl RET, BTEATE AR M. SHES). AR TIMERENEW, K2 EMFEEE
TP EE B — @ RS T PN 2 4 R AESE e i G A0l b BRI R B k.
P 5 85 1) JEHE Pl A ] 3 TR s

DOI: 10.12677/m0s.2022.115117 1259 e RSE TR


https://doi.org/10.12677/mos.2022.115117

FRE, KRRV

‘+ P(i P(s) »

-t 1P |e—

A
d

Q)

—

Figure 3. Scheme of disturbance observer
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Figure 4. Motion profile controller
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Figure 5. Controller structure of permanent magnet synchronous linear motor
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Figure 6. (a) The speed of the motion platform (PID only); (b) Speed error (PID only)
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Figure 7. (a) The speed of the motion platform (SMC only); (b) Speed error (SMC only)
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Figure 8. (a) The speed of the motion platform (SMC + DOB); (b) Speed error (SMC + DOB)
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