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Abstract : The following study deals with fluid vibration of a liquid in a partially filled vessel under periodic ground excitation.
This external excitation might lead to hidraulic impact applied on the vessel inner walls. In order to model these sloshing
dynamic regimes, several equivalent mechanical models were suggested in the literature, such as series of pendula or mass-
spring systems that are able to impact the inner tank walls. In the following study, we use the latter methodology, use
parameter values documented in literature corresponding to cylindrical tanks and consider structural elasticity of the tank. The
hydraulic impulses are modeled by the high-exponent potential function. Additional system parameters are found with the help
of  Finite-Element  (FE)  analysis.  Model-driven  stress  assessment  method  is  developed.  Finally,  vibration  mitigation
performances of both tuned mass damper (TMD) and nonlinear energy sink (NES) are examined.
Keywords : nonlinear energy sink (NES), reduced-order modelling, liquid sloshing, vibration mitigation, vibro-impact dynamics
Conference Title : ICSNDD 2018 : International Conference on Structural Nonlinear Dynamics and Diagnosis
Conference Location : Barcelona, Spain
Conference Dates : August 20-21, 2018

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Materials Engineering

Vol:12, No:08, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 M

at
er

ia
ls

 E
ng

in
ee

rin
g 

Vo
l:1

2,
 N

o:
08

, 2
01

8 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/8

35
37

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(08) 2018 1

https://publications.waset.org/abstracts/83537.pdf

