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Dynamic control algorithm of high-speed air-floating motorized
spindle rotor based on PID
CHEN Yunsheng, SUN Lingzhen
( Guangzhou Huali Vocational College of Science and Technology, Guangzhou 511325, China)

[ Abstract] In order to improve the dynamic control ability of high—speed air—floating motorized spindle rotor and reduce surge, a
PID-based dynamic control algorithm for high—speed air—floating motorized spindle rotor is proposed. The method of attitude sensor
sensing is adopted to collect the physical parameters of the high—speed air—floating motorized spindle rotor. The aerodynamic load,
centrifugal force load and aerodynamic component of blade rotation are taken as constraint parameters, and the attitude error
compensation and surge adaptive control method are adopted to adjust the output stability parameters of the high—speed air—floating
motorized spindle rotor. The torsional vibration compensation control model of the power transmission system of the air—floating
motorized spindle rotor is established by PID variable structure control method. Stability adjustment and real —time compensation
control of attitude and pose parameters are carried out during vibration reduction of power transmission system, so as to improve the
dynamic parameter adjustment ability and reliability control ability of high—speed air—floating motorized spindle rotor. The simulation
results show that the dynamic control of high—speed air—floating motorized spindle rotor with this method has high output stability
and strong vibration suppression ability, which improves the dynamic output stability of the transmission system.
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Tab. 1 Simulation parameter setting

MR BT REEIR/KHz WA EE et /s
M 1 446 1.550 0.546 65.754
WA 2 471 1.635 0.531 64.031
MK 3 441 1.530 0.525 63.231
A 4 480 1.665 0.536 64.554
WA 5 429 1.490 0.556 67.015
MK 6 435 1.510 0.551 66.369
Mk 7 413 1.435 0.559 67.354
W4 8 425 1.475 0.539 64.923
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Fig. 1 Time domain waveform of data acquisition
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Fig. 2 Control stability output
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Tab. 2 Comparative test of control accuracy

RS ARSIk BP MVD
100 98.846 2 76.571 4 74.705 9
200 100.153 8 78.028 6 77.705 9
300 98.538 5 76.228 6 74.000 0
400 97.461 5 78.542 9 78.764 7
500 97.923 1 75.542 9 72.588 2
600 98.230 8 75.885 7 73.294 1
700 97.076 9 74.600 0 70.647 1
800 97.692 3 75.285 7 72.058 8
900 98.461 5 76.142 9 73.823 5

1 000 97.000 0 74.514 3 70.470 6
1100 96.384 6 73.828 6 69.058 8
1 200 95.923 1 73.314 3 68.000 0
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