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A study of an arm-type vibration control device consisting of

two links and three joints
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In this paper, a new type of arm-type vibration control device consisting of two links
and three joints incorporating giant magnetostrictive actuators has been developed. The
vibration control device is able to suppress six modes of vibrations of a machine, three in

translational modes and three in rotational modes. The trial vibration control device was

made and the resisting force characteristics in the three translational directions were dis-

cussed theoretically and experimentally. The seismic responses of a two-degree-of-freedom

system consisting of a mass and four coil springs and supported by the vibration control

device were measured using a two-dimensional electrohydraulic type shaking table. The
experimental results are compared with the calculated ones, and the effects of vibration
suppression of the vibration control device are discussed.

Key Words: Giant magnetostrictive actuator, vibration control device, arm-type, two

links, three joints.
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(D Mounting plate @ Universal joint

® Hinge @ Link

Construction of the vibration control

Fig. 1
device.

(® Magnetostrictive actuator
® Lever mechanism

@ Ball holder
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(© Magnetostrictive actuator
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@ Inner cylinder
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@ Outer cylinder

Fig. 2

Details of the joint and the hinge.
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Fig. 3 Free-body diagrams of the links.
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Fig. 5 Experimental apparatus.
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Fig. 4 Resisting force characteristics.

Table 2  Experimental conditions.
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Fig. 6 Resisting force characteristics.
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Fig. 7 2DOF model.

Table 3 Experimental condition.

Mass m 4.5 kg
k; 555 N/m
Stiffness ko 588 N/m
ks 250 N/m
kqa 286 N/m
coefficient ¢y 3.02 Ns/m
¢y 2.86 Ns/m

Damping
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Fig. 8 Input and response waves.
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