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t is important to use bench test results in the design process of anti—rolling tanks, Traditional bench tester is usually designed
to perform only roll motions about a fixed axis and relatively small so that the viscous effects may not be neglected, Novel
bench tester which could adjust the motion center to realize the coupled motion of sway and roll has been devised and
manufactured therefore, large scaled bench tester could be utilized for designing the passive anti—rolling tanks, The time history
of the reference signal from the rotation sensor of the bench tester have been recorded and processed to determine the phase
angle to derive the Response Amplitude Operator(RAO) of the stabilized ship, The breadth of ART tank model should be large up
to 2 m to diminish viscous scale effect and the vertical position of the tank can be varied with the ship's center of motion, The
periods and the amplitude of roll motion can be varied from 1.5 sec to 5 sec and up to +20° |, respectively, The components of
the tester was expressed in three dimensional digital mockup (DMU) and assembled together in the CAD space, The final
configuration of the bench tester has been determined by confirming the smooth operation of the moving parts without
interference through the animation in CAD space, New analytic logic are introduced for the determination of hydrodynamic
moment and phase difference due to fluid motion in ART and verified through the test, The developed bench tester is believed
to be effective and accurate for the verification of stabilization effect of ART taking into the consideration of the sway effect in

the design stage,

Keywords : Bench tester(#IX|E|AE]), Coupled sway and roll motion(Z$—&SR 944), Passive anti-rolling tanks(=58 ),
Three dimensional digital mockup(3XI&! CIX|E =), Animation(OfL|H|0|A)
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Fig. 1 Newly designed bench tester
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Fig. 5 Link mechanism coupled with sway and roll
motion

Table 1 Motion characteristics of coupled motion

AB BC AC AB/BC a/B
-10 20 10 -1/2 0.5
-5 15 10 -1/3 0.666
2.5 12.5 10 -1/5 0.8
0 10 10 0 1
2.5 7.5 10 1/3 1.33
3.333 | 6.666 10 1/2 1.5
5 5 10 1 2
6.666 | 3.333 10 2 3
75 2.5 10 3 4
33 2o ZI0|2 100 mm 2 ZASIT, 2 7(ofe] 7k
T= Al (3922 FAIEZZ 100 mm x 0.82 x 3.141592 =
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Fig. 22 Snapshot of the test
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M yprer = Mysin(wt+¢€) = My pp— My (7)
= (M, cose sinwt+ M, sine coswt)

— (M " cosep sinwt + M, "sine coswt)

= (M, cose’ — M, cose ) sinwt
+ (

M, sine’— M ,"sine,) coswt

M, = (8)
\/(MA'COSG' — M, cose)? + (M, sine’ — M, cose)?
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e=arct
90 cose’ — M, cose

(9)
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Table 2 Repeatability test results

First Second Third Average
Stabilizing
moment 8.148 8.382 8.382 8.304
(kg-m)
Phase
angle 81.82 81.82 79.53 81.057
(deg)
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