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Modified Time Delay Control for Servo with Friction

Jong Hyeon Park*, You Moo Kim**

ABSTRACT

A new algorithm based upon TDC (Time Delay Control) is proposed to improve the robustness of TDC
performance in systems where the stick-slip friction is strong. Experiments were performed at the different
levels of friction. The responses of the TDC and the modified TDC were compared each other, and against
those of a PID controller with an anti-windup. The results show that the TDC and the modified TDC
equally perform better than the PID, and that the modified TDC performs consistently well even with vari-

ations in the friction level while the TDC does not.

Key Words: Time Delay Control(#1A€#1e]), Robustness (A¢14),

Anti-Windup PID, Stick-Slip Friction (F&vnd
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Table 1 The plant parameters.
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Fig. 1 Tustin’s friction model.
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Table 2 Friction parameters.

Slip friction torque

Damping parameter Stick friction torque
[N-mse/rad] [Nm] [Nm]
0.000665 0.0148 0.0131
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Fig. 2 DC servo motor system.
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Fig. 3 Time responses of anti-windup PID and TDC
controls.
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Fig. 4 Error dynamics of PID and TDCs.
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Fig. 5 Time responses of anti-windup PID and TDCs.
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Fig. 6 Error dynamics of PID and TDCs.
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Table 4 Settling time in each control algorithm.

Settling time
Incraasa in setling tme
Nominal stata Incraasa in friction
Antewindup | Tine 1.74 e 3.32 e
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