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The Study of Servo-Parameter Tuning Technique for 6-Axes Articulated Robot
Manipulator in Consideration of Dynamic Characteristics

W. J. Chung*, H. G. Kim’, C. M. Lee™, D. S. HongH, S. G. Park™, Y. G. Seo™, G. S. Lee™™™

—]h Abstract JL

This paper presents a new experimental Servo-Parameter tuning technique for a 6-axes articulated robot manipulator,
especially considering robot’s dynamics. First of all, investigation for proportional gain of velocity control loop by
using a Dynamic Signal Analyzer(DSA) is performed. Using the FUNCTION characteristic of DSA based on the
Bode plot, the Bode plot of open loop transfer function can be 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 can be obtained by using the Bode plot of the closed
loop transfer function. Using the experimental gain tuning technique proposed in this paper, the testing linear motion
of DR6-II robot has been shown to be more accurate rather than the motion with a conventional(empirical) gain tuning
technique in Doosan Mecatec Co., Ltd., by improving the dynamic response of the robot as well as synchronizing
each joint velocity according to the positional command of an end-effector.
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Fig. 1 The effect of gain tuning
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Fig. 4 Bode plot of open loop transfer function of
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Fig. 5 Bode plot of open loop transfer function of
T-axis after tuning
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Fig. 11 Bode plot of closed loop of R-axis
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Table 1 Result of vibration experiment of R-axis
before notch filter tuning

ch X ch'Y ch Z
Overall
[RMS] 0.0723 0.2189 0.0271
Peak
. , 5| 0. 76
[RMS] 0.0000407 | 0.000037 00002

Table 2 Result of vibration experiment by notch width

Chanel

Notch
Paramete;

Notch Overall
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Zoie | (RMS]
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