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A Study On The Design Of Control Algorithm For Vibration Isolator And its Experiments
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Abstract

In this paper the construction of vibration isolator using induction motor and its experiments are introduced. The vibration
isolator is composed by plate crank electric motor and laser sensor fo measure the displacement of plate A control scheme to
isolate the vibration signals due to the load variance and disturbance is designed with pole-placement and Routh-Huritz method

Experiments are also applied to confirm the effectiveness of the proposed control scheme

1. System overview
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Fig.1 control object

Isolation system in this study consists of following components
Passive isolation stage: Springs, Dampers, Mass

Actuator: Electric motor Mitsubishi HCKF73. This motor generates a torque on its shaft then generated torque is converted

to control force through crank mechanism.
Sensor: SUNX Micro laser sensor LM10 ARNI1251 with resolution of 10 micro-meters.

Controller: NI cRIO 9022. NI Analog output 9263 and NI Analog input 9205 are mounted on the Controller.

2. Controller

Controller of the system is a PID Controller with selected gains based on Routh-Huritz and Pole-placement method.
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Fig.2 Control Scheme
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Then feedback loop transfer function will be obtained as follows.
C(s)G(s) K;s* + K,s + K,
T(s) =

T CG)G) T s+ (et K+ (K, + K)s + K,

Controller gains apply with Routh-Huritz and pole-placement technique are as follows
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Routh-Huritz method: K; >0, K; >—c, K, > W (2)
K; =—maay0y
pole-placement technique: § Ky =—mla; +ay,+as)—c (3)

K,= m (o 0 + apay + azay) — K

where, o,y are desired roots of the transfer function of Eg.(1)

3. Experiment results
Experiment result is as shown in Fig.3. Feedback control was applied around 6.5 sec after constant control input.

The set-point of plate displacement was 6 mm and -2mm and we can see that desired control performance was

achieved with proposed control scheme.
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Fig.3. experimental result
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