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EXCITACAO EXTERNA
INERCIA

RIGIDEZ
AMORTECIMENTO




Equacao do movimento:
eq. diferencial ordinaria linear de segunda ordem

Derivadas de uma Unica

Sem produtos

funcao (x) de uma o
entre x, x e X

variavel independente (t)

mx + cx + kx = F(t)

AMORTECIMENTO RIGIDEZ FORCA EXTERNA
(DISSIPACAO) (RESTAURACAO) (EXCITACAO)
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Fig. 8 Typical variance spectrum of waves, showing approximation by a
finite sum of components
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Figure 2.2: Curve of Intact Statical Stability

angle of heel (degrees)
Figure 2.1: Heeled Ship due to an external moment




Inércia equivalente

Pinion, mass moment of inertia J,
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Rack, mass m —>X




Inércia equivalente

Pulley, mass moment of
inertia J,
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Cylinder, mass m,
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Inércia adicional “

NO VACUO



Inércia adicional “

F=mx+m,x

' F=(m+my)Xx

massa adicional

NA AGUA




Inércia adicional “

F=(m+my)Xx

Depende da
geometria do corpo e
do movimento




Coeficiente de massa adicional




Table 4.3 e

Added-Mass Coefficients for Various Two-Dimensional Bodies.

my,: 7pa? mpb? 0
Myy:  Tpa? Tpa? Tpa*
Mmeg: 0O smo(a? — b?)? swoat
—*' 2a
b
a
a
2a
my:  7pla? + (b% — a?)?/b?] Tpa® 4.754 pa®
Myy:  TPA* mpa® 4.754 pa?
me: * 2oat 0.725 pa*

A e
N |

*For the finned circle the added moment of inertia is given by the formula

[Newman, 1977]
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Figure 6.10: Added Mass Coefficients of Ellipsoids



Matriz de massa adicional

m, m, m, m, Mg; me ‘
m,, m,, m,, mMm,, N, M,
ms, My, My, MMy, My, My,
mg = pvl, =
m,, m,, m, m, M, M,y
m m., m., m. m m
i o - . = i Figure 1.1: Tehe Six Degrees of Freedeom (6DOF)
_’7761 Mgy, Mgy Mg, Mg Mg, |
1. Surge 4. Roll
2. Sway 5. Pitch

3. Heave 6. Yaw
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(@ +m)x + bx 4+ cx = Fysin wt.




Amortecimento seco (de Coulomb)

* Forca de amortecimento é constante, independe da velocidade.
* Exemplo: atrito seco entre duas pecas sdlidas (sem lubrificante).



Amortecimento vIiscoso

Surface area of plate = A
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Viscous _vy ~—— F (damping force)
hoofluid—p 1 ““h
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Amortecimento histerético

Stress (force)

Hysteresis
loop

/

A

Loading

Unloading

> Strain

Area

/ (displacement)

Stress (o)

Energy
expended (ABD)

Energy
recovered (BCD)

> Strain (&)

(b)



Exemplo: pistao
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Amortecimento: radiacao de onda




Amortecimento: arrasto hidrodinamico




Amortecimento equivalente

Parallel dampers: ¢,

Series dampers: — =
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Figure 4.3: Effects of terms in the Equation of Motion (EOM) (Figure 3.4 in reference 2)
















