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Multiple electric cylinders proportion synchronization control based on
improved cycle-coupling structure
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Mianyang Sichuan 621000, China)

Abstract: The development status of multi-axis synchronization control structure and algorithm was analyzed. To solve
the problem that equal state coupling control in practical application, the proportion coefficient distribution method based
on normalization is proposed for multi-axis proportional synchronization control, and an improved cycle-coupling control
strategy was designed on this basis. The convergence and stability of which are proved by use of Lyapunov function.
Take the flexible nozzle as control plant, its models of terminal actuator electric cylinder and contour control system are
established. The simulation results show that the proposed strategy has better synchronized stability behavior and robustness
than Virtual-Shaft control. The experiment results that through contour control system of trans-supersonic wind tunnel also
show that the proposed strategy can effectively achieve multi-axis proportional synchronous control, has higher tracking
precision and synchronous precision, and also has a certain reference value to related field.
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Fig. 1 Cycle-coupling control structure
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tion control algorithm)
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Fig. 2 Structure of the full flexible nozzle in the trans-supersonic wind tunnel

4.1 RS I AEJREE (Work principle of the system)
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Fig. 3 Work flow chart of the system

4.2 HIFEIRE (Electric cylinder model)
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Fig. 4 Structure of the electric cylinder
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Fig. 6 Model of the full flexible nozzle control system

5 i EMSLE (Simulation and experiment)
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Table 1 The displacement demand of the electric
cylinders

#i'5  s/mm py || T

s/mm

1 38.34  0.28 8 7193  0.53
2 8527 0.63 9 56.69 0.42
3 125.01 0.93 10 4249 032
4 134.84 1.00 11 27.81 0.21
5 12397 092 12 13.47 0.10
6 109.02 0.81 13 278  0.02
7 93.69 0.69 14 -0.16 0
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Table 2 Parameters of the electric cylinders

%S Ra/S L./H Kp/(N-m)-rad™1) K/(N-m)-A"Y  Jw/(N-m?)  Jp/(N-m?)
3 0.8 3.46 x 1072 5.86 x 102 0.04 1.71 440 x 107%  4.80 x 107*
4 0.8 3.46 x 1072 5.86 x 102 0.04 1.71 3.20x107% 4.80x 107*
5 0.8 3.46 x 1072 5.86 x 102 0.04 1.71 4.40 x 107%  4.80 x 107%
6 04 1.73x 102 2.93 x 102 0.02 0.85 250 x 107%  3.20 x 10°*
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