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Fig.1 A rectangular tank model and coordinate system
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NONLINEAR SLOSHING OF LIQUED IN RECTANGULAR CONTAINER
UNDER PITCHING EXCITATION BY HARMONIC BALANCE METHOD *

! Wang Pingping! Wang Benli' Ma Xingrui®
(1. Department of Astronautic and Engineering, Harbin Institute of Technology,Harbin 150001, China)
(2. China Aerospace Science and Technology Corporation , Beijing 100830, China)

He Yuanjun

Abstract By the variation principle, this paper built a new kind of Lagrange function to investigate the ana-
Iytical solution of liquid nonlinear sloshing in a pitching tank. First, the Taylor series about wave elevation
function 7 in the liquid free surface of velocity potential function was derived, and the nonlinear equations of
free surface kinetic boundary condition and dynamic boundary condition was gained. Then, by supposing the
solution to be the superposition of each dominated harmonic wave, the corresponding algebraic equations about
unknown coefficients by Harmonic Balance Method (HBM) was derived. Finally, the algebraic equations were
solved by the Broyden method. By the examples of a two-dimensional, rigid, rectangular, open tank without
baffles, the liquid large amplitude-sloshing problem was illustrated. The results showed that the theoretical
calculation agreed well with the experimental results at certain frequency range for the amplitude of liquid

sloshing, and that the phenomenon of zero shift at the liquid surface was obvious.

Key words rectangular container, nonlinear sloshing, Harmonic Balance Method
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