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Digital Control of High Speed Robot Arm Vibration

No-Cheol Park, Young-Kyun Ha, Young-Pil Park

Dept. of Mechanical Engineering, Yonsei University

ABSTRACT

A light-weight robot arm carrying a payload is
modelled as a cantilever beam with a tip mass
subjected to a high speed rotation.
Motion, for modal control, are represented as

Digital optimal

Equations of

discrete state variable form.
control law with observer is developed to suppress

the arm vibration and control the position of the

joint angle. The effects of the number of
controlled modes, weighting factors of the
performance index, reference rotation time, and

sampling time on the control performance are

analyzed by computer simulation and experiments.
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Fig, 1 Flexible Robot Model,

Fig. 2 Schematic Diagram of Experimental Set-Up.

Table, 1 Parameters of the Tabel. 2 Feedback Coefficients & Modulus of Poles,
Flexible Robot System.
o Q=diag(240,910,6.02, | 0=ciag(240,0.02,4,0.7) | Q=diag(22,0.5,1,1)
Beam L :0.63m Weignting | = 0.02,4,0.7)
n ot 0.23 Ka/m R=0.005 R=0.005 R=0.01
EL & 0.47 Nn? -26.986 -58.577 21752
. . -1.7089 1.4319 -0.0473
Tip Mass M i 0.05 Kg Feedback 0.3890 8. 0206 3.2843
- 13119
b s i 0.05m Coeff. 0.8358 3.7869 3.311
Motor Kp 1 0.044 Nu/A 1.8066
Driving System 0.9529 0.9504 0.9506
. 2 0.9749 0.9781 0.9
Iptd /rE + 3.72e-5 Kgm . Modulus 0.9627 0.9827 0.9929
B +B /r? : 1.23e-4 Nm/rads” of Pole 0.9884 1.0002 0.9989
n L 1.0000 1.0003 1.0003
0.999 0.9998 0.9999
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Fig. 3 Results of the Two Mode Control.
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Fig. 4 Results of the One Mode Control.
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Fig. 5 Results of the One Mode Control.
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Fig. 6 Z-Plane Pole Location.
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