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Vibration Reduction Analysis of All-metal Multi-directional Isolation Devices

ZHENG Chao LIU Jianchao WU Jun XUE Xin”~
School of Mechanical Engineering and Automation,Fuzhou University,Fuzhou,350116

Abstract: To meet the requirements for multi-directional loads and multi-environmental vibra-
tions and noise reduction in marine ship equipment, an all-metal flexible multi-directional isolation de-
vice was designed based on the flexibility and compactness of spherical hinge structure. The influences
of constitutive parameter evolution on the dynamic response was systematically analyzed based on a
nonlinear dynamic theoretical model and a finite element simulation model. Vibration isolation per-
formance of the devices was quantitatively evaluated by sinusoidal frequency sweep tests, and imped-
ance and force transmissibility as characterization metrics. The accuracy of the theoretical and simula-
tion models was validated by the acceleration frequency response results collected in the experiments.
The results indicate that the device exhibits excellent vibration isolation performance, while the force
transmissibility reduces to 0.01, and the theoretical predictions, simulation outcomes, and experimen-
tal results show a high level agreement.

Key words: isolation device; extended harmonic balance method; finite element; mechanical im-
pedance; force transmission rate
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Fig.3 Frequency response of dynamic model under

evolution of different constitutive parameters
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Fig.4 Input acceleration-frequency response curves

with different spring stiffness
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Fig.5 Curve of resonance frequency with spring stiffness
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