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On the Measurement of Added Mass and Added Moment of Inertia for Ship Motions.

By Seizo Motora, Member

Abstract
The Author has been conducting experiments to measure the added mass and added moment of

inertia of ship forms for the motions through six kinds of freedom, i. e., translations to z, y,
-and z direction, and rotations about z, y, and z axis.

In this paper the Author states about the results of measurement of added moment of inertia
-about z axis, which were obtained by an impact method properely deviced for this purpose.

Effect of the free sarface upon the added mass and diference between added masses for translation
to one directionnd for oscilìatoy motion were also discussed in this paper.
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On the measurement of added mass and added moment of inertia for ship motions.
Part 2. Added mass Abstract for the longitudinal motions.)

By Seizo Motora Member
Abstract

The Author describes in this paper the results of measurements of added mass for longitudinal
motions. An impact method described in Part i was used for meauring device and the results
are compared with the theoretical values for a prolate spheroid after Lamb. It was found that the
ratio added mass to the mass of the ship mJm increases when Cb of the ship becomes large, as well
as when LIB of the ship increases.
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On the measurement of added mass and added moment of inertia for ship motions.
(Part 3. Added mass for the transverse motions.) ¿

By Seizo Motora, Member

The Author describes in this paper the results of measurement of added mass for the transverse
motions.

The Author employed an "athwartship accerelating method" which is grounded on the fact that,
when a slender body like a ship is accerelated by a force making an angle c to the center plane of
the ship, the direction of accerelation does not coinside to that of the force, and let the angle of
accerelation to the center plane i3 there is a relation as follows

tance 1±i?J1
tanß m±mzi

The results obtained by this method were satisfactory ones. It was found that myi/in decreases when.
C value of a ship increases, that inyi/»i increases when a ship becomes more slender.
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On the Measurement of Added Mass and Added Moment of Inertia for ship Motions
(Part 4. Pitching motion)

By Seizo Motora, Member

Abstract

In this paper, the author states about the results of measurement of added moment of inertia
and damping coefficieut about y axis, i. e. for pitching motion.

A forced oscillation method same as was used by Golovato was employed for measuring device,
and 14 series models varying C1 and LIB are used.

As the added moment of inertia and the damping of pitching motion vary with the frequency of
the motion, values of them corresponding to the natural pitching frequency are choosen as the
typical values when discussing the effect of ship forms.

A chart from which additional moment of enertia and damping coefficent of ships having arbitrary
Cb, LIB and d/B can be obtained is proposed in this paper.
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On the Measurement of Added Mass and Added Moment of Inertia for ship Motions.

(Part 5. Heaving motion)
By Seizo Motora. Member

Abstract

A forced oscillation method same as was used in the case of pitching was employed. The effects

of ship forms upon additional mass and damping force are discussed about the values corresponding

to the ship's natural frequency.
It was found that the ratio additional mass to ship's own mass increases when Cb and B/L

increases, that damping coefficent decreases when Cb increases and increases when BIL increases.

Charts of added mass coefficent and damping coefficent same as for pitching motion are also proposed

in this paper.
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