THE RESULTS OF THE EXPERIMENT

The experiment included recording the vertical motions of
alifeboat being lowered with initial speed and then released on
a flat water surface. According to the classification societies’
guidelines [8] the safe speed at which the lifeboat can fall
into water is considered to be about 0.6m/s.

The model of a lifeboat used for experiments at the test basin
of the Faculty of Ocean Engineering and Ship Technology
at Gdansk University of Technology was borrowed from
the Ship Hydromechanics Center of the Ship Design and
Research Center in Gdansk. The model was made in 1:20
scale. Its physical parameters are: length: 440mm, width:
200mm, draft: 80mm, weight: 5.2kg.

The model must be freely dropped from a height of 18mm
to achieve a speed of 0.6m/s at the time of contact with water.
For this purpose, a special handle was prepared, on which the
boat model was suspended at a specific height. The handle
has been equipped with a release mechanism that allows the
boat to fall freely into water.

The model motion during the experiment was recorded
using the QualiSys measurement system. It is an optical
registration system, which uses cameras that track special
markers attached to the model. The system consists of five
cameras. Four of them are used only for spatial registration
of marker motions, and the fifth allows for recording of the
whole image for illustrative purposes. During registration
with a sampling rate of 60 Hz, marker motions are recorded
at all six degrees of freedom - three displacement components
and three rotation angles. In the case of this test, a cross with
four markers, shown in Figure 1, was attached to the deck of
the lifeboat model. Its mass was included in the calculations.

Fig. 1. The lifeboat model suspended on lines with visible QualiSys markers.

The numerical data obtained during the experiment
was analyzed. It was confirmed that the speed at the time
of contact with water was approx. 0.6 m/s. The changes of
z coordinate of the lifeboat position during the experiment
are shown on the graph in Figure 2.
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Fig. 2. The z coordinate value of the lifeboat position recorded during the
experiment.

The experiment proves the damping of the lifeboat’s
vertical motions. Both from the observations during the
experiment and from the graph it follows that after releasing
the lifeboat from the holder it performs two full oscillations:
two sequences of successive descents and ascents. Further
boat motions are almost unmeasurable.

DAMPED MOTION MODEL

The basic mathematical model of the damped motion
presented in [6] is described by formula (1)

@
m-X=—k-x—b-x
where
m - object mass [kg]
x - x coordinate of position in [m]
k - coeflicient of elasticity in [N/m]
b - damping factor in [N-s/m]

In this formula, the damping is represented by the force
linearly dependent on velocity and directed opposite to it -
component b - X on the right side of the equation (1). The b
coeflicient present in this component is called the damping
factor.

Formula (1) is a second order differential equation and has
an analytic solution in the form of a function (2).
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The time of the oscillation decay depends on the value
of the factor b. Fig. 3 shows how the value of the b factor
influences the attenuation of the oscillations. The larger the b,
the faster the oscillations decay. At a sufficiently large value
of b, damping becomes critical and oscillations do not occur
at all.
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