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Abstract

The surge motion of a freely-floating sphere in a regular wave is studied within the framework

of a linear potential theory. The fluid is assumed to be perfect and only the steady state harmonic

motion in a water of infinite depth is considered.

A velocity potential describing the fluid motion is decomposed into three parts; the incident

wave potential, the diffraction potential and the radiation potetial.

In this paper the diffraction

potential and the radiation potential are analysed by using multipole expansion method.

Upon calculating pressures over the immersed surface of the sphere, the hydrodynamic forces are

evaluated in terms of Froude-Krylov, diffraction, added mass and damping forces as functions of

the frequency of the incident wave.

Finally the frequency dependence of two pertinent parameters,the amplitude ratio and the phase

lag between the motion of the sphere and that of the incident wave is derived from the equation

of motion.

As for numerical results the general tendency of the present calculation shows good agreement

with Kim’s work who also treated this problem utilizing the Green’s function method.
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