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Torsional Vibration Suppression of a Container Suspended by a Crane
Using Rotating Disks

Yuichi SATO*, Kazuaki TSUJIOKA,
Mitsuhiro YOSHIDA and Keiichi KATAYAMA

*' Department of Mechanical Engineering, Saitama University,
255 Shimo okubo, Saitama shi, Saitama, 338 8570 Japan

This paper describes a new vibration suppression technique by attaching rotating disks to a
torsionally vibrating body. Wind causes torsional vibrations of a container which is suspended by
a crane. The torsional vibration has a long period of vibration. Therefore, once such vibrations
occur, it requires long time until they are damped to an acceptable level. We show that torsional
vibration is quickly suppressed by a proposed technique. The effects of angular velocities of rotating
disks on vibration suppression are examined.
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Fig. 1 Analytical model

{IG+2(J+m12)}94+4—]]—:7—(a2+b2)9+2J1j/‘=0 M

ZIT, GIBEYORLLRAEN, wiEARDEERA
T, LS ROKEEEIZIEE T4, NIZTAY |1
K7z ) ORFTIREIA /N E VDO TEUIIIC N = (M +
2m)g /4L EZ DI ENTES,

LTI, 20kl YiREDEA AIREE

0, = 4N /hla® +b* @)
IG+2iJ+mlzi

% AV TERTIL S IR
T =w,t 3)
FHWAHI LT A, BTOMHEMHIET=012BnT
6=0,,8"=0 )

ETB. ZIT, gWiE e X B nBEHSERT.
H2BLU3IRT LI, AREAEFESES.
Lo Tl —EEEEE '
Q= @,/ @, ©)
THEZSE 5. BROEEF IR > )IlBTsRAL
NARMOIBERIRD)EBFVTRO L) KRKDEL.
6/8, = acosT +bsint (6)
7L,
a=1 +A{———-—Sin(AT‘ /z)sin('rI +%]

At /2

_sh(Arz/Z)ﬁn(T +_Arz]}
3
2

AT, /2

b= A{— —-——Sm(M' /?')cos(rl + %)

At /2

+m@wnm%ﬁ%?}

At,/2

A‘rl T At

wm T Ar, Tn AT,

o LT T=

Fig.3 Dimensionless angular velocity of a disk
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Fig.5 Calculated angular displacement 6 and torque T versus
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Fig.8 Effect of Q, on residual vibration amplitude a in
equation (23)
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