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Development of Experimental Gain Tuning Technique for Multi-Axis Servo System
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ABSTRACT

This paper presented a new experimental gain tuning technique for a Multi-Axis Servo System. First, the
investigation for proportional gain of velocity control loop by using a Dynamic Signal Analyzer (DSA) was
performed. Using the FUNCTION characteristic of DSA based on the Bode plot, the Bode plot of open loop
transfer function was obtained. In turn, the integral gain of a servo controller can be found out by using the
integration time constant extracted from the Bode plot of open loop transfer function. In the meanwhile, the
positional gain of the servo controller has been obtained by using the Bode plot of the closed loop transfer
function. We have also proposed the technique to find out an optimal parameter of a notch filter, which has a
great influence on vibration reduction, by using the damping factor extracted from the Bode plot of closed loop
transfer function.
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Fig. 2 Bode Diagram of Open Loop Transfer Function
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Table. 1 Gain of DR6-1I Robot (Doosan Mecatec co., Ltd.,
Korea)

Kv Ti Kp
TS 162 5ms 276
B 220 27 59
R & 150 3.25 122
U% 70 50 23
L& 70 50 34
S& 70 62 29
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