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Fig.1 Dynamic model of floating raft vibration isolation

system
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Tab.1 Parameters of floating raft vibration isolation

system
ZH/ . 28/ . ;
Ny UL (OO B | SMUkg K
K, 6.1 <10 C, 80 M, 129.6
K, 7.2X10° C, 60 M, 75
K, 3.1X10° C, 40 M, 60
K, 3.1x10° C, 40 M, 45

F2 EFERIRRZBEFME
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isolation system
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Fig.2 Modal vibration shape diagram of the floating raft

vibration isolation system
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Weight reduction design of floating raft vibration isolation structure
by using nonlinear energy sink cell

WANG Hong-li'?, YIN Xue-wen', DING Hu’
(1.China Ship Scientific Research Center, Wuxi 214082, China;
2. School of Mechanics and Engineering Science, Shanghai University, Shanghai 200444, China)

Abstract: Floating raft vibration isolation systems in the ships or submarines have the requirement of low weight and small volume.
To reduce the weight of floating raft vibration isolation systems and improve its vibration suppression effect, nonlinear energy sink
cell (NES cell) is applied to the structural optimization of the floating raft vibration isolation system. NES cells are placed on all the
substructures of the floating raft system. The mechanical model of the floating raft system with four degrees of freedom and the vi-
bration damping system with NES cell are established. The modal analysis of the floating raft system is carried out. The approxi-
mate analytical expression of steady-state response for nonlinear system is derived by Harmonic balance method (HBM) and veri-
fied by Runge-Kutta (RK). The vibration suppression effect under the different total weight and NES cell number is compared by
force transitivity response, and the influence of the NES cell number and total weight of the system for the 1st-order mode is ana-
lyzed. The results show that NES cell can effectively improve the vibration suppression efficiency of the floating raft system for all

the modes while reducing the total weight of the system and realize the structural optimization of the floating raft system effectively.
Key words: floating raft vibration isolation system ;nonlinear energy sink cell; structure optimization; force transmissibility
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