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Fig. 1 Schematic of a double nonlinear isolation system
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Fig. 4  Probability densities of the non-dimensional transmitting force with different nonlinear stiffnesses
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Fig. 7 Comparison of effects on the transmissibility between linear and equivalent nonlinear dampings
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An Investigation on Nonlinear-Damping and
Nonlinear-Stiffness Vibration Isolation
Systems Under Random Excitations

LI Jue-min, LU Ze-qi, CHEN Li-qun
(Shanghai Institute of Applied Mathematics and Mechanics ,
Shanghai University, Shanghai 200072, P.R.China)

( Contributed by CHEN Li-qun, M. AMM Editorial Board)

Abstract: Both nonlinear damping and nonlinear stiffness were introduced in vibration isolation
systems under random excitations to improve the isolation performance. The nonlinear damping
and nonlinear stiffness were realized through the geometric arrangement of the horizontal
springs and horizontal dampers. The performance of the nonlinear vibration isolator under ran-
dom excitation was evaluated with the equivalent Fokker-Planck-Kolmogorov ( FPK) equation
transformed by the nonlinear stochastic vibration equation. The effects of the nonlinearity intro-
duced in stiffness and damping on the transmissibility and its probability were studied. It is
found that, for high levels of random excitations, the damping nonlinearity brings larger reduc-
tion of the random vibration response, and the gap between the linear and the nonlinear damp-
ings is enlarged; however, for low levels of random excitations, the nonlinear damping has less
efficacy than the linear damping.

Key words: nonlinear vibration isolation; force transmissibility; random excitation; nonlinear

damping; nonlinear stiffness
Foundation item: The National Natural Science Foundation of China (11502135; 11572182)

5| AZ<3z/Cite this paper:

BRI, iiEFar, BRATAE. AEZRMERH I AR NI B IR Bk R GEBENL SN ) 2R DR SR [ T . R R )%,
2017, 38(6) : 613-621.

LI Jue-min, LU Ze-qi, CHEN Li-qun. An investigation on nonlinear-damping and nonlinear-stiffness
vibration isolation systems under random excitations [ J |. Applied Mathematics and Mechanics,
2017, 38(6): 613-621.



