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Design and Study of New Vibration Isolator for Double-layer Vibration

Isolation System of Power Units
NIU Haoxuan, YAN Bing, WU xiao
(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract : For the double-layer vibration isolation system of a power assembly, a simulation model with the units and frame of the
test bench as soft bodies is established. The accuracy of the model is verified by modal tests. Through the frequency-scanning anal-
ysis, the influence of the three—way stiffness variation of the isolator on the vibration isolation characteristics of the system is dis-
cussed. Based on Mooney-Rivlin model, the effects of different groove angles and widths on the three-dimensional stiffness of the
rubber isolator are analyzed, and a new type of isolator design is completed. The effect of the new vibration isolator on the vibration
isolation performance of the system is verified in the vibration test. The analysis results show that the horizontal stiffness variation of
the isolator has little effect on the vibration isolation performance. The reduction of the horizontal stiffness mainly causes the frequen-
cy shift of the system vibration speed and the transmission force response in the low frequency band, and has basically no effect on
the high frequency band. It can be used to reduce the vertical stiffness of the isolators may increase the vibration intensity of its low
frequency band ( corresponding to the start—stop condition of the units) to a certain extent and effectively reduce the force transmissi-
bility of its mid—to-high frequency band( corresponding to normal operation condition of the units).

Keywords : internal-combustion engines; double-layer vibration isolation; flexible body model; rubber superelasticity simulation;
design of isolator
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