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A parallel magnetic low stiffness vibration isolator

DONG Guang-xu, ZHANG Xi-nong, LUO Ya-jun, YAN Bo

(State Key Laboratory for Strength and Vibration of Mechanical Structures,
School of Aerospace, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: In order to suppress the low frequency micro-vibration, a parallel magnetic
low stiffness isolator consisting of the carrier beam with ends clamped and a magnetic spring
was proposed. The magnetic spring was constructed by four permanent magnet pairs, fur-
thermore, those magnets of each magnet pair were assigned in attractive interaction and sym-
metrically distributed on the surface of the beam. The equivalent current method was em-
ployed to establish the model of permanent magnet, and then the magnetic force calculation
between two permanent magnets was developed according to Ampere’s force law. Finally,
the approximate expression of the magnetic force was obtained by curve fitting. The calcula-
tion method of equivalent stiffness of the proposed isolation system was acquired based on
the analysis of the equivalent stiffness of beam. By ignoring the nonlinear effects of the isola-
tor, the isolation characteristic of the isolator was analyzed by numerical simulation. Results
demonstrate that, compared with the traditional vibration isolator, the isolator discussed can
effectively isolate the low frequency vibration of the structure. The natural frequency of the
system can be reduced. It not only broadens the bandwidth of the isolator, but also improves
the damping characteristics of the system; moreover, the peak of resonance is attenuated

greatly.
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Fig. 1 Model of the low stiffness vibration isolator
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Fig. 14 Comparison of the force transmissibility between
the low stiffness vibration isolator and the linear
systems with the different dampings
(Li=L/4,L;=0.0069m)
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