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Robust Simple Adaptive Control of PMLSM Based on Command Generation Tracker
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ABSTRACT:
positioning accuracy and inaccurate position tracking in the
feed system of CNC machine driven by the permanent magnet
linear synchronous motor (PMLSM), a robust simple adaptive
control (RSAC) method based on the command generation
tracker (CGT) is designed. Firstly, the PMLSM mathematical
model is established, and the Stribeck effect under acceleration

In order to solve the problems of low

is introduced into the system modeling to improve the friction
model. Secondly, the RSAC method that does not depend on
the exact model is designed to overcome the uncertainty in the
system, so as to improve the robustness. To overcome the
difficulty in parameter selection in RSAC, a CGT with
observable state variables is designed, which can adaptively
adjust the parameters of RSAC and further improve the
position tracking accuracy of the system. Finally, the friction
disturbance is observed through the simulation and experiment,
and the tracking performance and robustness of the system
under a variety of position tracking signals are analyzed. The
experimental results show that this method can effectively
handle the system uncertainty, achieve the expected tracking
error reduction, and meet the requirements of good tracking
performance and strong robustness under precision machining
conditions.
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CL(3CHR[15]) 1.36 9.89 2.48 12.96
C2(ARLTITE) 0.47 5.36 0.99 7.82
C3(3CHR[L3]) 0.88 6.14 1.50 9.38
CA(SCHR[14]) 1.17 10.99 1.79 15.15
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Table 3 Comparison of position tracking

performance indicators under sinusoidal signal

. (40N) (4ON) 5 (75N) (75N) 15
P A . ) ) ‘
ERRE/am  BE/ms BEEum  BE/ms
C1(CHR[15]) 1.05 11.05 2.16 13.48
C2(A L) 0.49 5.42 0.94 7.76
C3(3CHR[L3]) 0.76 6,34 147 9.15
CA(CCHR[14]) 0.91 8.98 1.83 13.18
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