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Abstract

This paper deals with the vibration absorbers of gravitational and centrifugal
pendulum types for vibration controls of ship’s substructures such as radarmasts,
bridgewings and funnels.

The mathematical model of such a vibrating system with an absorber is described as
a 2 degree of freedom system and an efficient formulation for optimum design of the
absorber is presented. For investigation applicability of the two types of the absorbers
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to a structure system, numerical calculations and experiments have been performed
with variation of mass ratios for each type. According to the results of investigations,
the vibration absorber of gravitational type proved to be more useful and efficient than
one of centrifugal pendulum type in a view point of mass ratio. Keyword : Vibration

absorber, mass, damper, spring
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Fig.2.1 Installation position of dynamic vibration absorber in a ship
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Fig.2.2 Calculation model of the vibration absorber
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Fig.3.1 The primary structure of vibration
absorbing test
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b) 2nd mode shape(16.3Hz)
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Fig.3.2 Experimental mode shape of the primary
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Table.3.1 Characteristics of the gravitational
pendulum type vibration absorber

body 450mm X 400mm X SOOmm]
Weight 34.5Kgf
Movable Mass 16.5Kg
Mass center from
. . 197.0mm
supporting point
Mass moving
. 197 ~400mm
distance
trolerabl
controlerable range 197~ 300mm
of mass center
spring constant 5.8N/mm
absorbing frequncy
Sorbing frequncy 48~6.0Hz
range
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Fig.3.6 Mathematical model of gravitational
pendulum type vibration absorber
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pendulum type vibration absorber

220mm X 220mm
body X 230mm
weight 64.20kgf

centrifugal pendulum weight |0.626X4=2512kgf

pendulum arm length 40mm

additional mass 202X 4=8.08kgf

motor serbo motor

absorbing frequency range

2Hz~10Hz
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Fig.3.7 The schematic diagram of the centrifugal pendulum type vibration absorber
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Fig.3.8 Mass and rod of the centrifugal pendulum type vibration absorber

4.BZ7| MSA#H EAS ZAHZME FRAAR] 2ZAmo] Arld
2} spring type 1, spring type 2, spring type3,
41 ZAXXIA BED)9 BXMS spring type 49 FHEGE Bl Hojuh 1 Fof

A g RETEE] DRSS AV AgeE 2
E L spring type 1°]th Figd.1S $lolA nag
= AAA A 2= (spring type 1)& AHE3t] FE2

AGDAN & F sl uist %ol FHAAA
2719 FAe) Moﬂ e 1N v

J
ok

o

N Ae) ANE WETREY LHAES Wl Eof
o Qe DA B0 T He% @ AHld AEFEEA HAse i
A= a7] fslde FHUAA {710 A8 A7)2N AFEES] DAESIHRI 4Hz~6Hz
AR sxRel 2718 448 2R & 2 7FA9E, FEA F0018 1AL ds
o MEsHA] Wske Wel VEFREBMY AELHL
£ dvdMe AxAA 2x3A e szt o et F37)9 FREANS y_oq Z Rolct o
& a9 228 FHUAY %{ 1) 28}, 23, AETF2EY DHNES 572Hz 2N F
7 2XYE FA3E A el HE THAA A3 Agost oF BRAES FY F gl—o] el H
o] & AR AFAEF 0 E AS3Sch =3
Table 4.1 Characteristics of connecting spring
. absorbing frequency "
spring constant(k) 10
range{(Hz) i
SPANE ) 5 aN/mmx 2 4.8Hz~6.0Hz o without absorber
type 1 ] 1:‘
B O s
SPANE | 5 oN/mm X 2 5.0Hz ~6.2Hz 2l
type 2 o i
tspnni 9.3N/mmx 2 5.4Hz~6.6Hz 8
s};[:ng 1 with absorber
20.3N/mmX2 L9.1Hz~12.1H2 L — ,
type 4 ) 45 50 55 g ) 8t

exciting frequencv(Hz)
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