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ABSTRACT

The isolation performance of a linear vibration isolator is limited to the ratio of stiffness to mass

it supports. The stiffness of the isolator must be large enough to hold the weight. This results in the

deterioration of the isolation performance. Recently, to overcome this fundamental limitation, the

HSLDS(high-static-low-dynamic-stiffness) magnetic vibration isolator was introduced and its isolation

characteristic was investigated theoretically. In this paper, the isolation performance of the HSLDS

magnetic isolator is examined experimentally. Considerable amount of experiments are performed by

carefully considering nonlinear characteristics. The experimental results verify the practical usability

promisingly and agree with the theoretical studies, i.e. its performance is largely dependent on the

key design parameter.
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Upper magnet
(fixed to the shaft)

Central mass (two magnets)
(free to move)

8 Direction of the magnetic
forces on the central mass
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(fixed to the shaker)
! ]

Fig. 2 Experimental description of the HSLDS mag-
netic vibration isolator
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Fig. 3 Experimental set-up for the vibration trans-
missibility measurement
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Fig. 4 Vibration transmissibility of the linear system
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Fig. 5 Vibration transmissibility of the system with-
out linear springs(repulsive magnetic forces)
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Table 1 Vibration isolation performance

Design Maximum tranls{rfll?stsli\{)eilit
parameter transmissibility . Y
(w.r.t. linear system)
a=0.53 30.27 64.0 %
a=0.61 20.63 43.6 %
a=0.73 15.91 33.7%

Table 2 Change of the res

onance frequency

Relative resonance

Design Resonance I
parameter sy (w.r.t. linear system)
a=0.53 10.1 Hz 0.81

a =0.61 9.3 Hz 0.75
a=0.73 7.7Hz 0.62
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