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The effect of vibration control for PI control and IP control
Hiroshi HAMAMATSU and Yasufumi KUROIWA

Abstract

This paper describes the control techniques for the mechanism with a low rigidity. The mechanism is the belt driving robot. As the
belt is weak, the residual vibration is generated in this robot while operating. The PI (proportional-integral) control and the IP
control are used as a control technique. Velocity responses and position responses are calculated, and the effects of the vibration
absorption are compared. IP control is better than PI control for the flexible robot arm, because the arm is operated smoothly without

overshooting.
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Fig.1 Experimental setup
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Fig.6 Step responses of velocity
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Table 3 Properties of simulation model

o Motor’s moment of 0.0166 X 10*[kg" m’]
inertia

J,: | Pulley’s moment of 2.814X 107 [kg m°}
inertia

Jz2 | Pulley’s moment of 4.299X 10-¢[kg" m°]
inertia

7 Arm’s moment of 4.299X 16-¥kg" m*]
inertia

K, | Belt’srigidity 4.87[N"mTad]
on motor-side

Kep | Rigidity of gear 1014[N"m'rad]

K, |Belt'srigidity 4 5IN" m'rad]
on arm-side belt

C, |Belt’s dampingcoefficient| ¢ o258 miradss}
on motor-side

€, | Belt’s dampingcoefficient| (.12 [N*mirad/s]
of arm-side belt

Ny Reductionratio of gear 50

N Reduction ratio of pulley 1.2

&)

in2

Fig.12 Simulation model of P-IP control

Table 4 Properties of P-PI and P-IP control

P-Plcontrol | P-IPcontrol
K.: Position loop P
gain[1/s] 0 40
K;: Velocity loop . -
gain[l's] 63 40
K Integral gain )< e
[lsms] 62.5 125
K. Mo:tormema 0.01 0.01
[kg m-]
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Fig.13 Motor position by simulation
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