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Abstract

To obtain the values of linear stability derivatives, both analytical and experimental methods
are now proposed and in use. The experimental method is well known as the planar motion
mechanism(PMM) test. Its concept is to drive the model with a prescrived frequency and
amplitude of the motion and pick up the hydrodynamic forces. But this kind of method is
inconvenient in case we want to know the stability derivatives in wider range of the frequencies.

So a different method is attempted that with one test run, we can get the derivatives in wider
range of the frequencies. This technique forces the impulsive motion on the model, using the
power of the oil pressure pump. This kind of methed was originated by Scragg, C.A., Cummins,
W.E, or Frank, T., This resarch is a further development of such preceding works.

Todd's series 60 (Cb=0.7) 2.00M model is chosen for the test and the results are compared
with Van Leeuwen’s famous PMM test results.
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Nomenclature

. Amplitude of forced motion of the model
. Gravitational acceleration

: Mass moment of inertia of a ship about

the vertical axis through the center of
gravity

: Impulse response function of sway force
due to yaw velocity

: Regular part of K,(r)

: Fourier transform of K,(r)

: Impulse response function of sway force
due to sway velocity

: Regular part of K.(r)

: Fourier transform of K,(r)

: Real part of K,(w)

: Imaginary part of K.(w)

: Length of ship between perpendiculars
: Mass of a ship

. Impulse response function of yaw moment

due to yaw velocity

: Impulse response function of yaw moment

due to sway velocity

: Hydrodynamic yaw moment or external

yaw moment

: Derivative of hydrodynamic yaw moment

with respect to yaw velocity

: Derivative of hydrodynamic yaw moment

with respect to yaw acceleration

: Derivative of hydrodynamic yaw moment

with respect to sway velocity

: Derivative of hydrodynamic yaw moment

with respect to sway acceleration

: Fourier transform of N(&)

: Yaw angular velocity of a ship

: Time

: Half period of the input signal to the

pump

: Advance speed of a ship

: Sway velocity

: Fourier cosine transformation of sway

velocity

: Fourier sine transformation of sway

o & A
velocity

Y(t) : Hydrodynamic sway force or external
sway force

Y, : Derivative of hydrodynamic sway force
with respect to yaw velocity

Y, : Derivative of hydrodynamic sway force
with respect to yaw acceleration

Y, : Derivatvie of hydrodynamic sway force
with respect to sway velocity

Y, : Derivative of hydrodynamic sway force
with respect to sway acceleration

Y{w) : Fourier transform of Y(¢)

7 : Dummy variable for time ¢

w : Frequency of motion (o'=w/ vL/g)

the dot(.) over a variable means the time deriva-
ive of the variable.
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