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ABSTRACT

The underwater radiated noise can be reduced by decreasing the structure borne noise of the on-

board equipment. Therefore, the structure borne noise of the onborad installed equipment is strongly

restricted by ROK navy with MIL-Std 740-2. Usually, the vibration transmissibility from the equip-

ment to the hull of the ship is dependent on its mount characteristics. Even though the double mount

structure is proper to apply for ship board application rather than single mount, it is not widely ap-

plied due to the weight and volume resriction of the ship. Therefore, in this research, the base using

sandwitch panel which can act as double mount structure is suggested and its noise reduction capacity

is verified with analytic calculation as well as experiment.
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Fig. 1 Test setup to estimate exciting force at the center
of the gravity of the pump assembly
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Fig. 2 Estimated force and moment at C.0.G of the

pump assembly
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Fig. 3 Single mount structure with sandwitch panel
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Fig. 4 General double mount structure

(a) Single mount

(b) Single mount with sandwitch panel

Fig.5 FEM model of the pump base using sand-
witch panel
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ASSEMBLY @

PART NO. PART NAME MATERIAL
1 MOTOR STEEL
2 PUMP RUBBER
3 BASE STEEL
4 RB PLATE STEEL
5 RUBBER BLOCK RUBBER
6 BOLT PLATE STEEL
7 SHOCK MOUNT RUBBER

Fig. 7 Design of the jet fuel transfer pump

Fig. 8 Rubber block for the sandwitch panel
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Acc. above
mount

(b) Accelerometer installation

Fig. 9 Test setup for the structure borne noise test

Impact vertica

7.5kg Weigl i
RubberBlock

Floor

Fig. 10 Test setup to measure the stiffness of the
rubber block

Table 1 Natural frequency and stiffness of the rubber
block according to the its hardness

Hardness | Natural frequency[Hz] Stiffness[N/m]
40 34.0 747 280
60 69.2 3090216
70 86.2 4786 561




HyungSuk Han et al.;

Development of the Anti-vibration Base for the Onboard Equipment of the Naval Vessel using ...

-

~(c)9F Zom AnlEXx)et |
Fig. 11(d)s} 2t 7]
] ]/\,] X]F/‘]:J,]_ U]VOE tﬂ
AZrariom A
ﬁ}ﬂ %okt} Fig. 110149 2
AR Al 9k 100 Hz ©)oll A, 60°
z o1, 70°¢] 7% °F 400 Hz ©]
1 53t AA S7He A58 &
= 729 2% 4298 144
T

. 34

o
S5
P
32
W

" “ﬂ
iﬂ >

UHEJ tﬂ

o
-

>, O Mo AT ot 1R iz [ 1o o

g n o
°© O

o o, @

BN

Lo

™ fr o

W

S e g

o E %

ox
2,
2
>
off
i)

Jul
[e)
RS
=
RUS

el 7RE Fukge el
Avtpel 22F a4 g

=
B 3%l Ao o af U5t

4.3 YH| =g AlEED

Fig 123 =914 HdS 489S o) vkeE 4
Ao AL 1%—7;3?%01E} IALE vHEE
b wolz Afolo] Ag¥l MESA] sfde] mFEY
AEE 405, 600 % 70°% WAEA ASEAC
Fig. 11914 el =3tnte} o] 407 A 2758 48
Al 607K 707 A A Al B a5k G ol
A 2 Aol B A B & 5 Al

AR LFAEE 4002 AA & 49 63 Hzol
A 125Hz AT 999 gl Sk AdE
7], ol SR dde] Sk aF RS
402 A8 A Mol af ATt ATt
Aol AT web TRl o3 JE Ut

On the Base
rrrrrrrrr Above Mount
Below Mount

o

0.01
1E-3
1E-4
1E-5
1E-6
1E-7
1E-8
1E-9
1E-10
1E-11
1E-12

FRF of Acc. vs. unit force[mlsle]

T T
10 100 1000

Frequency[Hz]

(a) Hardness 40

On the Base
"""""" Above Mount
Below Mount

0.01
1E-3
1E-4
1E-5
1E-6
1E-7
1E-8
1E-9
1E-10
1E-11
1E-12

FRF of Acc. vs. unit force[m/sZ/N]

T T
10 100 1000

Frequency[Hz]

(b) Hardness 60

On the Base
rrrrrrrrr Above Mount
Below Mount

o

0.01
1E-3
1E-4
1E-5
1E-6
1E-7
1E-8
1E-9
1E-10
1E-11
1E-12

FRF of Acc. vs. unit iorce[m/sle]

T T
10 100 1000

Frequency[Hz]

(c) Hardness 70

10° 5
. Hardness 40
10° o -—--Hardness 70
rrrrrrrrr Hardness 70
10° o
—_ 10"
%
:-?. 10° o
10" o
107 o

T T
10 100 1000

Frequency[Hz]

(d) Vibration of the transmissibility according
to the hardness of rubber material

Fig. 11 Estimated transmissibility of the vibration
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