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Vibration control device using rotation of liquid

by

Yutaka YOSHITAKE*, Kazunari INAGAKI**, Akira ABE**, and Shuhei KAJIHARA****

The authors have been researching vibration control devices using Hula-Hoops. In this study, from

the viewpoints of energy saving and cost of the device, the vibration control devices using the rotation

phenomenon of liquid instead of Hula-Hoops is investigated. The results obtained from the

experiments and the numerical calculations are summarized as follows. (1) Depending on the diameter

of the cylindrical container, there are differences in the frequency and its range of the water rotation

phenomenon. (2) The smaller the diameter, the wider the rotation region of the liquid. (3) The angle

when the fluid climbs up the wall of container is also affected by the container shape. (4) When the

fluid is 100% alcohol, the rotational resistance is small and the vibration control effect is large.

Key words : Nonlinear vibration, Vibration control device, Forced vibration, Hula-Hoop, Rotation of

water.

1. #E

Ny VT REFREBO —DIINT T OB
\CHS L BENEATEE VIR H 50, B BT E X
BERAMEBEBAEETDAREERDL LD, HEEDH
XEBIRBARAET 2 REEORNWT T 7 — T OIE
HOFREZFA LCHIREELZREL, RRR ED
il 8 8 o0 il 4R 20, s IR B oo iR S L7z
—%, 77 7—7EHOHREEX, 77— D
BWENRKRENWL T T T—=F LT NRNT A E WAL
WCEIET D Z ENRE L Db &0, TUVAME—X
EHAWESAICEHIBEOZO O 2L X — N Q8 L
B, FIT, AR ELa A OBENDL, 7T T —
TR S SR VIR O EERE S & v 72l
REBEIZOWTHRIT 5. 1ER»LIEEOR A 7Bl G
EFHOWEHIREESS 208, TOREBHLLONA

SRR 12 A 20 HZ 3

* VAT AL (Division of System Science)

h3 ¥ HEHE () (Toyota Motor Corporation)

ny v ZBEEFALEHREEECHS V. 2y
VU TBREFA LI HIIREE X, BEOPRITHKEKE
AN D T2 72 0 THREE RIS S FEF 1T B 7R ] 48 2
ThH Y, WS E AW HIREE IR T, EER
Koazxh, AvFFrraax b bIEK<ImMmAs
ENTED. £z, BRBOKE S EABETHREDOEE
REEPRE-STL B2 0DV, &FELEED~
DF a—=2T7H LT VN, Zandhnd L fiEg
BN bt WnWHIXRALHBH. 22T, HLWEHIE
EEE LT, Ay v VBROEFIRSHMRZ B 2
b D IRBN EER TR AT DRIk o RIEEE S 10 VR H
W R IREE O FTREME A a3 5. ElERLE LT
HRAERSBERWT, BEROKRE IXKEEEZD L
T, MRIRDOEERH LN E U 5 IRENEEE 2 17 5 2623
L e bz, B UTZEHRELG A U CTHIR DS AT RE D R

WA T H I (Department of Advanced Engineering)

=JFIEM (BR)  (Mitsui Engineering and Shipbuilding Corporation)



5. WEOEEHRLGIC X D HEIEZRIE, RIERE
92 2 TAGOMEICEY EADAKEIZKEL
KETDHEBEZALNLDDT, RIKOFEELEZER DK
LWV o T IRIER I B L T O ER L Y RET 21T

-

2.

2. KOBEERICET 2 ERER

KB ERBL R % AL U 2 IR BN AR A, KIS AEERD
BERICE > TRAED. KOBEREG %F A L%z
BRAEAT 5 -0k, 77 7 =7 ERAWHIE & R
TROEAREDE LV EWIEES R CEMATS Z Licn
LDT, ZOEBTREEESR G4 LR ITE R b0
F, FOHEBEDRIZIIT AT REDHDEVD
BA»L, HEKEOKOEY LR ORENEEIC
o T b, £oT, AL LMADEFHOKEX I
MUT, KESCEBOBEROMEIZL Y REBTOKD

HENZ LD XD RIENDDH D0 EHNDRREITVL,

ZTOBEMEELDD.

2.1 BHEFORKDESR

RIRD A vy o 7B 5O EAREHIE Housner (2
IofmAnoX()TREINLID, Z0AR Y VT
BN AT DR A B 2725 2 IREVGFEH IS W

£10 . . . -
N ® sloshing
Q ® rotating
8k A sloshing and rotating |
lsloshjng frq.(3.87Hz)
O
| (4.52H2)
4P AL 5
1(6.12Hz)
by -
1 1 1 1 1
03 4 5 6 7 8 9

f (Hz)

Fig.1 Water behavior(Experiment, Cylindrical container)
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Fig.2 Water behavior(Experiment, Oval container)

(a) Cylindrical container, D =6cm, f=4.2Hz

(b) Oval container, D =6cm, f=3.9Hz

Fig.3 Rise angle in water rotating
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Fig.6 Resonance curve (water, h/D=0.4)
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Fig.7 Resonance curve (water, //D=0.65)
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Fig.8 Resonance curve (alcohol, 4/D=0.4)
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