Dynamical Systems and Control 3fj/] &4 534, 2017, 6(2), 82-90 Hans )i
Published Online April 2017 in Hans. http://www.hanspub.org/journal/dsc
https://doi.org/10.12677/dsc.2017.62011

Modeling and Experiment of a Rotary
Flexible Arm Based on Repetitive Controllers

Zihan Yang, Jun Jiang
State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi’an Jiaotong University, Xi’an Shannxi

Email: yangzihan1991@stu.xjtu.edu.cn, jun.jiang@xjtu.edu.cn

Received: Apr. 7, 2017; accepted: Apr. 27", 2017; published: Apr. 30", 2017

Abstract

In this paper, to study the effect of the repetitive control on the control accuracy of a rotary flexi-
ble arm, the dynamic numerical model of a rotary flexible arm is established, and especially the
effect of the gear drive to this system is considered. From simulation results of dynamic model, we
find that the nonlinear of the gear drive causes the vibration of the rotary flexible arm when
tracking periodic continuous signal is found. Based on the conclusion, a PID controller based on
repetitive control compensation algorithm is applied to implement the Quanser’s Rotary Flexible
Link to follow a given motion signal. The simulation and experimental results validate the repeti-
tive control will enhance the tracking accuracy of the rotary flexible link.
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Figure 1. The models of SRV02 and the Rotary Flexible Link
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Figure 2. Hybrid coordinate system
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Figure 3. The block diagram of PID control with repetitive control
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Figure 4. The experimental flow graph
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Table 1. The sizes and material parameters of the flexible arm
1 FEHERTURMEESE
FE SR (L) HE
K (m) 0.435
%5 FE(m) 0.0206
5 (m) 0.0008
A (kgm?) 0.0038
Ji 2 (kg) 0.0642
¥ (kg/m®) 8.551*10°
PR (MPa) 206
THRALE 0.3
Table 2. The parameters of the dc-motor
2. ERBEH
HIHL S (R A) HE
FELAX LB (2) 25
HLEN L 0.00767
WALt 70
)1 (kgm?) 0.0026
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Figure 5. The open loop simulation results to track the 0.1 Hz sine waveform
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Figure 6. The simulation results to track the 0.1 Hz sine waveform with PID controller based on RC
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Figure 7. The simulation results to track the 1 Hz sine waveform with PID controller based on RC
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Figure 8. The open loop experimental results to track the 0.1 Hz sine waveform
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Figure 9. The experimental results to track the 0.1 Hz sine waveform with PID controller based on RC
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Figure 10. The experimental results to track the 1 Hz sine waveform with PID controller based on RC
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