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‘Measurement of the Derivatives of Sway, Yaw and Roll Motions

by the Forced Oscillation Technique
by Hitoshi Fujii, Member Takeshi Takahashi, Member

Summary

As a step of improvement of the calculation of lateral motion (sway, yaw and roll) of a ship
in waves, the coefficients of equations of motion were determined by the forced oscillation
technique. Experiments made it possible to know the effects of frequency, advance speed and bilge
keels on ship motions.

The experimental values were compared with the calculated values by the strip method. For
the main terms of sway, yaw or roll, except roll damping term, the results show a fairly good
.agreement.

For the coupling terms of sway-yaw, yaw-roll or roll-sway, there are fair correspondences.

For the prediction of the roll damping term, a proper method of approximation which includes
the effects of viscous damping, advance speed, bilge keels and frequency of motion should be

developed.
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Fig. 1 Forced oscillation dynamometer of the lateral motions (sway, yaw, roll)

OB, RIIBECEEINRA Mo ERCEET A Swaying frame 23H b, o LICEEBHE— 2
—¥$ X0 Sway, Yaw, Roll IO 3HODF + = AD T 5, TRZNDF +» — IR OEEI AT b T
W, Swaying frame DOEFID LI Yaw B3\ Roll OFBEENRD T LN TE D, Sway AF + —#D
LM ARERS BT TH DT, Sway & Yaw H B\ L Sway L Roll Ofifin 15° B EET5 2
ENTED, MBFHEIRDOYy - % T, Yo, V3 REIDOTHTEONE LTEHIIEh L, Lichi2>T Sway
force, Yaw moment Jp ¥ Roll moment (X b0 X EH LTRkDbNIE (Fig 2 £R).

Sway force Y=Y+ Y+ 15
Yaw moment N=Yl,—Y,l,
Roll moment L=1Y,l,

fs¥s, AL Towing rod THIR LTH 5,

3 AMMSIBERRE

B aES) Sway, Yaw, Roll o #BGEB ORI LI NERHER Y, BAY © Strip B LichHh > TR
D5 e ENTE L,
anj+ay tay¥ +a, ¥ +ayd+ap =Y
g+ Qo + Ay + Ay ¥ +ass¥ +an¥ +an+ayd+and=N
a3+ asy +ag ¥ +ags¥ + ag -+ asp+agp=L
1R Sway, 2R Yaw, H 3k Roll 0EBHHERX, v, ¥, ¢ 3 zh X Sway, Yaw, Roll &
¥, Y, N, L iz Fh#h Sway force, Yaw moment, Roll
moment “TH 5,
RECEEOEE ¥, U, ¢ 252 C, TDLEORERN Y,
N, L #53+5HE8EAREC LY, EHHER ORI ay
HEBRINCED D Z ENTE Do T I TEX ZNZEEMOEE)
LT, BEOEHOXEARLE: b2 AN ESY 5 4,
HMEhDHAR X HEENT T2 LRI OT, MEE (A Fig. 2 Forces and levers

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

AHREEC X 3 R AEAMHTBRORBOHMER

133

HE) CEATHIHRRET), HE (A%

Table 1 Characteristics of the tested models
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Fig. 3 Forced rolling test of a container ship
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Fig. 4 Sway main terms
Tanker
Calculated Experinental
D = 0 | Yawing
+ Fn amplitude
‘ ——o-=+ 0.15|¥; = 2°
~ a ~
Qa4 [“jié : virtual mass woment of Qg5 ¢ damping moment coeff. of yaw
inartia of yaw
Fn=2.19 0.08 b
0.15
0.00
0.10
.04 |
1,, : mass moment of inertia of yaw
0.0% [~
0.02 [~
0 L ! 1 L ! 0 1
0 0.2 0.4 .6 )3/\10 o] ).2
w

Fig. 5 Yaw main
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Fig. 6 Roll main terms (1)
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Fig. 7 Roll main terms (2)

(1) Sway F#EH (Fig. 4)
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Fig. 9 Sway-yaw coupling terms
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