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Adaptive PID control for flexible rotor supported by
active magnetic bearings based on single neuron

with-varying learning rates
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Abstract:T0 satisfy the requirements of active magnetic bearing system that operates
on both low frequency and high frequency, the signal of the rotation speed was introduced
into the control based on normal single neuron PID (proportion integration differentiation)
control, and different learning rates at varying rotation speeds were selected to adjust the
control parameters and obtain the active magnetic bearings with suitable stiffness and damp-
ing. The experimental results show that adaptive PID control based on single neuron with
varying learning rates can reduce vibration of the rotor obviously at critical speeds, and help

the system operate safely.
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Fig. 1 Schematic illustration of mechanical structure
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Fig. 2 Dispersed model of the rotor
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Fig. 3 Illustration of adaptive PID control based on single neuron
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Table 1 Control parameters in experiments-1.and 2
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Table 2 Control parameters in”experiments 3 and 4

K, Ki Kq
iR 5 3 2.2 1.43 1.1
5 4 2.2 1.43 2.4
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Fig. 4 Photo of the set up
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Table 3 Dimension of learning rates on single neuron
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Table 4 Degrees of learning rates on single neuron
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Table 5 Control parameters in experiments 5 and 6

K, Ki Kq
5 5 1.8 1.43 1.3
5 6 1.8 1.43 1.3
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Fig. 7 Vibration of the 71st rotor node
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