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Case Description

The tank, initially in equilibrium, is free to rotate and its movement is induced by a weight that
has a prescribed periodic movement along an initially horizontal rail attached to the rotation
center of the tank which periodically displaces the center of gravity. The breaking waves and
sloshing dynamics of the fluids placed inside the tank affect the damping characteristics of the

system.
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Case Description ()

The analytical model used to describe the behavior of the system is described in the following
equations:

o + mép (016 + 2mén(DEN) — &S 6 5in(@) + mgén(Dcos(@) = Qutamp(®) + Q fruia (1) (1)

Qdamp(t) = _deSign(¢) - B¢¢ (2)

¢ the roll angle, g the gravity constant, Iy and S¢ the polar moment of inertia and static
moment of the rigid system with respect to the rotation center, &,(f) and &,,(f) the moving mass
position and velocity, K¢ the dry friction coefficient, By the linear damping coefficient and
Ofuia(t) the damping moment introduced by the fluid to be captured by the simulation.

Quantity Units Value
Sc kg.m -29.2

Iy kg.m? 26.9
Kay N.M 0.540
By Nm.rad™'.s | 0.326
wo rad.s™" 3.26

Three fluids are tested, water with p = 998 kg.n™> and u = 8.94¢™* kg.m™'.s7!, oil with p =990

kg.m™3 and p = 0.045 kg.m™'.s~! and glycerin with p = 1261 kg.m™> and p = 0934 kg.m™'.s7!



Results- Fringes- Glycerin )

Time=109s

Time=11.4s




Results- Fringes- Oil ()

Time=8.6s

Time=92s




Results- Fringes- Water )

Time=8.7s
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Results- Roll angle Q)

Empey tank roll angle. Giycorine fild tank ol angle.
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The test case(s) described herein are for illustrative purposes only. LSTC
does not warrant that a user of these or other LS-DYNA features will
experience the same or similar results or that a feature will meet the user's
particular requirements or operate error free. FURTHERMORE, THERE
ARE NO WARRANTIES, EITHER EXPRESS OR IMPLIED, ORAL OR
WRITTEN, WITH RESPECT TO THE DOCUMENTATION AND
SOFTWARE DESCRIBED HEREIN INCLUDING, BUT NOT LIMITED
TO ANY IMPLIED WARRANTIES (i) OF MERCHANTABILITY, OR (ii)
FITNESS FOR A PARTICULAR PURPOSES, OR (iii) ARISING FROM
COURSE OF PERFORMANCE OR DEALING, OR FROM USAGE OF
TRADE OR. THE REMEDIES SET FORTH HEREIN ARE EXCLUSIVE
AND IN LIEU OF ALL OTHER REMEDIES FOR BREACH OF
WARRANTY.



