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Abstract

Most of the naval shipboard equipments strongly require isolation devices to keep their
performance and durability from severe noise and vibration loading. The rubber mount is
well-known as one of most effective way to isolate major equipments from noise and
vibration. The performance of the rubber mount is determined by characteristics of shock
stiffness and vibration stiffness and the frequency range of interest is up to several Kilo Hz
in navy vessels. In this study, an vibration experiment method for the rubber mount has
been developed as a foundation work for assessing dynamic stiffness up to high frequency.
Also experiments for a typical rubber mount has been carried out and the results has been
discussed.
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Fig. 1 View of the test mount
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Table 1 Characteristics of the test mount
loaded by 45.4 kg Mass

Natural Frequency 5.96 Hz

Stiffness at 5.96 Hz 6.37X10* N/m

Damping Ratio at 5.96 Hz 0.0031
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Fig. 2 Schematic diagram for the test setup
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Fig. 5 Measured acceleration of the mass at
4 |ocations as shown in Fig. 3
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Fig. 6 Measured acceleration of base at 4
locations as shown in Fig. 3
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Fig. 8 Acceleration of the top plate due to
unit excitation force at the top

20, Analysist
4 2Xlot=0l, Ol=
base% E%’ AEES XS0 28t F&k0|

£ °2I0IBHCE E&F AISZ U2 oA ‘I’_P t J_JIRP
e 2& & LX6HH, 5.96Hz8 RS+

Fig. 80IA 2™ %%‘OI Z A0l &= =t
Jb 20l=dl, 01H2 2R EHUA LIEHLKE
&D| F=U==(Absorber frequency)i/\-l, o2
Z Fig. 40IMel S0 220l 2ol 280 TS
b 201 HAH=ICE

[0 [[IOI| 1>

o
ro
e
rx
Joi

sl ==& Xl 46 & X 2 & 2009 4E



Ol8 g, M8, 3, 234, |2
L [BAL H (1)
fabi % W =308.6 Hz

OIIM, EQ AS 2O QIFERSI4S SN0
Ct.

43 s HEE

Fig. 40llAl top platedil Uiet MHREM=ZFH

OI2EE S0t Higez dMEL 8l(F,)
F... 9 2002 [120 20| & 4+ UCk
E) = En,ount = Fe - E’od_ mAtop (2)

Fig. 42| oHA2H0 et ASHEES 1K=

TH 2E= oialst 2t M Fig. 90 LIEHN
QUCH Fig 49 220IAM =0 ZI2K(M)O! top

| 80|
plate Z2(m)0l &™& S2LO0|C DNROREQ
HAIX Z=Ctd It

2, 100 Hz 3% M=

t g =
XOIDF gicelt, DIz 245 2 IH0IE 22!
t

: : ; —— Analysis by Model Fig.4
| | | —— i
we koo ‘ An:s\ly5|s‘ by 1‘D.O.‘F quel
| |
= | |
E | |
E |
10° e
1 1 1 1 1 1 1 1 1
40 100 200 300 400 500 600 700 800 900 1000
8 |
® 0
S22
o 4 | | | | | 1 1 1

1
0 100 200 300 400 ﬁ'?? 600 700 800 900 1000
Z.

Fig. 9 Transmitted force through the mount
due to unit excitation force at top

Journal of SNAK, Vol. 46, No. 2, April 2009

169

Fig. 100l= H== 7.9 A, 29E Fig. 4]
DYs 012510 ASHYES AFE ZIOIC
Fig. 99} HIDSIH 221 100Hz BENKIS &
ZIBIIE, DFEOIZ 242 FE2 HI=siCie
oLt 1 FJIIA 2 X0IS HOILk H=0)
ZMOIMC M2 ATes(ALR) Bl
224(5149)0] Z=&=20| =0{0F 5H=Cl, Fig 1001
K AT2I2{0] ZH202 LIEILCH T2IA, 2
IR0 A RIAIBH AEIIE 100 Hz 0IGH0lIAIS
SESIXIL 1O 0lAC ZMANAs A2E &

olCt.

0¥ KA e

—— Transmissibility
— Real part

—— Imaginary Part
0 100 200 300 400 500 600 700 800 900 1000

100 200 300 400 [E|3_|O(]) 600 700 800 900 1000
Z]

Fig. 10 Estimated Transmissibility from
measured £, and A,,

5 22

2 0N SRE DREMOIRES] D
HAl FESHS AsNOZ Mmetsh| St I
ZOID2 MEEK U A o

TKHzIHA ASAIES ==
E8 20 100 Hz 3SHKle R8s 230t
Ch

= AF0IAM HIAlR ZHH2 IR ZE0A
o] JIBEEE AI=oiH HEhls 8= AEHeR
HAGHH ol 20122, A"ADE AKX
D0 AWM= 1/100 B9 NYES IF
oHHl &EGH = Old= =01 8lCh [etA



HOILF base IR0l HEGIC

i
e
4
2.
x
é
=
g
[l
o
S
i

X
o
MELZ st=tstu=sg2lsl Hetus A7 X

0l 2t A,

uatd

» Chung, J.H., Kim, BH., Kwak, J.S., Jeong, J.A.
and Lee, H.Y., 2004, "An Experiment Study on
the Characteristics of Rubber Mount for Naval
Shipboard  Application,"  Proceedings of the
Annual Spring Meeting, SNAK, pp. 402-409.

« Kim, B.H., Chung, J.H., Chung, J.A., Kwak,
JS., Bae, JW. and Km, J.S., 2004,
"Development of the rubber mounts for naval

shipboard application and the  optimal
shock/vibration isolation design  system  for
equipments,” Journal of KSNVE, Vol. 5, No. 1,
pp. 381-386.

» Lee, HY. and Park, J.Y., 1995, "A Study on the
Compensation of Transducer Effects for the
Measurement of Vibration with an Impedance
Head," Journal of KSNVE, Vol. 5, No. 1, pp.
117-122.

a2
o
B
>
Jon

A&

o

¥g nL02E WS O

o

i)l

e

i

MIL-M-17508F, 1990, "Mounts, Resilient: Types
B6E100, 6E150, 7E450, 6E900, 6E2000, 5E3500,
B6E1008B, 6E15088, 7E450BB and 6E9008B".

MIL-STD-740-2, 1986, "Military Standard;
Structure borne Vibratory Acceleration
Measurements and Acceptance Criteria  of

Shipboard Equipment".

Moon, S.J., Ji, Y.J., Yoon, J.S., Choi, S.B.,
Lee, H.Y., Kim, J.H. and Jung, W.J., 2008, "A
Study on Development of an Active Hybrid Mount
for Naval ships," Journal of the Society of
Naval Architects of Korea, Vol. 45, No. 3, pp.
288-295.

Nho, I.S., Kim, JM. and Kwak, J.S., 2008,
"Non-linear Large Deformation Analysis of Elastic
Rubber Mount," Journal of the Society of Naval
Architects of Korea, Vol. 45, No. 2, pp.
186-191.

<KZHFAHE> <EBW >

3 =28 M 46 @ M 2 S 20094 43



