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Effects of Mount Eccentricity and External Force Eccentricity on the
Vibration Characteristics of Naval Shipboard Equipments Supported by

Elastic Mounts
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A rigid body supported by 4 linear springs has been analyzed, to investigate the effects of eccentricities on the vibration
responses for naval shipboard equipments supported by elastic mounts, Considering mount eccentricity (the location of the
center of spring reaction forces relative to the mass center) and excitation force eccentricity (the location of the center of the
excitation force relative to the mass center), the vibration phenomena have been formulated and discussed, Also, the effects of
the eccentricities have been evaluated and discussed for the elastically mounted naval shipboard equipment, Results show that
the mount eccentricity has little effects on the structure—borne noise above the natural frequency of the system, however the
excitation force eccentricity has significant effects all over the frequency range.

Keywords : Naval shipboard equipments(2PHERIEH]), Structure—borne noise(IH|AS), Vibration response(Fls&H), Mount
eccentricity(OFRE Al Excitation force eccentricity(7|£I12d Al Elastically supported equipments(EHAIX|X|IZH])
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R
{z}=[X]sinwt = {[K] — 2[M]}” {F}sinwt 7) Table 1 Mass and moment of inertia
Mass m 93 kg
H{ml A Z2|o| =t soiEl_ﬂA Al £0 _g._; =ly)
nEdi ATRIO| B9 (1), 144 (8)% olE3l0f S| 7, 1.7196 kg-m’
()2l He, 2 5BE Ckg A (91} go| sl
( ) T {ﬁ} = ( ) = Jy 6.3630 kg-m2
100 0 2z, =Y, Momentum J. 5.6853 kg'm’®
[7],=010—2, 0 =, (8) of inertia Ty Ty 0.0000 kg-m?
001 y,—xz, O —

s I 0.0000 kg-m?
o47IM, (z,, y,, z,) & n#m AZ2lo| Z{Fo|ch Iy oy 0.0000 kg-m?
{z}, :[{%]7 Uy, Tfn}T 0.0.0.0 ©) Table 2 Mount informations

=7 n=>01,2,Q,
nt e a 0.4500 m
Distance
b 0.2750 m
= =L = -0.2950, -0.1375, -0.1960
3. AR BYEERIEH|O] CiEt shA L | @ | cozeo o7 01960
oun @ ( 0.1550, -0.1375, -0.1960 )
locations (©) (-0.2950, 0.1375, —-0.1960 )
3.1 ShAIChAIE| 2 sfAimy (m =
@ ( 0.1550, 0.1375, —0.1960 )
Center of mount
SHACHAF R |= 2t2 S ANSIHIT Al
oAt SIS Fig. 2ot 22 288 EFTEE=oIb. 2 reaction forces (-0.0700, 0.0000, —0.1960 )
2 3 BNZHEE Table 10l Hel8I¥ L, Table 22} Table 3 [m]
ol= shMoll Zesh 2= gE2 Mot siAMtiat 2= k, 7.3561x10* N/m
OREHAOZ Q| o| =Asict 7|xlzd2 oldiz| MEfof
= s, % ., O FHEEL 71 e ol Sm?:e”;s , 7.3561x10* N/m
M E83lE 2R JPYsiNT, et 7|xI(£)2 125
1288 A PSR, v ER(F, Jor =i5io] k. 5.7820x10" N/m
SHAMSIICE 7 [RIZHHAMR e, 2t e, 7t EXEICE EPOiE0I2

Table 3 Acting point of the excitation force

€q, 0.1800 m
e, 0.0000 m
" 720 € 0.0500 m
CABLE CLAND: |
M12b{DIN)
Table 4 Nine models for analysis
ilh — Force(F
‘( puy Mount eccentricity[m] ,(, )
== .L : Model eccentricity[m]
% 3 6-”"11 el’/u ezw 6[/- ey,.v Zp
0 | Al 0 0 0 0 0 0
Fig. 2 Warm water circulation pump A2 0 0 |-0.186| O 0 0
A3 -0.07 0 -0.196 0 0 0
= 9 A= Table 42} 20| 9712| ZHlof C ME
_ TolM = Table 42+ Zo| 9742 | CHal sials = B1 0 0 0 018 0 0
aisid=al, & 2ol ChHet s 2> C3olch AZE2 J|Z
2 Aol gl 0|, BIHS JXIHEACR ¢ Bt ZX) B2 | 0 | 0 |01%j018] 0 | O
Sl mHolnl, CIYS JNABACE ¢ St I} ERY5HE 83 |0.07] O |0196]018] 0 | O
Zdo|ch A B, C RE2 22t MK} 12 ofREHA0| gi= 4 C1 0 0 0 0.18 0 0.05
P, HAl 25 OlREHAICR o O EXfSlE A9, M} 32 0} C2 0 0 |-0.196] 0.18 0 0.05
REHACRZ ¢ 9 O] %IHélE 422 L2 C3 |-0.07| 0 |-0.196| 0.18 0 0.05
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3.2 172l of SiAIBIICE 2t Balo| J|xIdEAl| ) 2 =Al| Rtest

=& S7t g3t ZHE| 371 A (6)ofl olsh ALkt 2t
Table 56,701 DRASHAZIE Helsigich A1, BT, C1 S Table 80l Ha[sict

DHE2 olREHMO| 8P| 2o IRZEES HIMM 6XRE

1

BEOR LiEfICHTable 5). A2, B2, C22H2 OIREHA ¢ Table 8 Equivalent force and moment at C.G.
7hEMEP| 2ol DRE=0IM w2t 0,2 At v 2t 6,2 Model Force [sinwt] Moment [sinwt]
24440| LIERITHTable 6). A3, B3, C3 BU2 OIRERA o S N I N L
of ¢, ol EAll EHaP| mEol DRLEE yotg, W w, AR O LT 010 0 )0
9| OWT‘—P vt 6, % 6,2 ¢dMo| LEKICKTable 7) o1, 82,83 0 1 0 0 0 0.18
' c1,C2, C3| o 1 0 |[-005] o [o.18
Table 5 Natural frequencies and modes of A1, B1, Ci1
Mode No. | 1st | ond | &d | 4h | 5t | 6t (1) FHS el Eel
7, W2 | 6.8272 | 7.0368 | 8.0256 | 8.9523 | 8.9523 | 9.5474 THITIS HHEUZ AT | H21E Fig. 3-501| LELAS
T e R TR e e C}. Fig. 32 SAHZM0IMS| yiat #9l(v )l FEolct DR
’ RS4 2Hol= Folt Yot Lt DRASS 2ot 2 D
S I I S ML I FTiioiolAls DI—rEH:. | 7 |RlfEAll Afiglo] 971X 2
Mot el T MO L7 ] - ol yutst el RF SUsich olze TFmclME B
o, - | - | - | -] - MojeEe| MEIE%%AF 4+ 9D, 7iEfEol Acfzis
Sl | - - -] -] - oAl ARSI 4wt gle Hsp) 8| u2olck
0, - - - - - 1.000 Fig. 4= SHSA0IAMS| ¢, 2o TIZFolct A7t Z&Sk= C
molol Zm # of2} A7 7t ZESHK| 2= At B 22 F, 0t
Table 6 Natural frequencies and modes of A2, B2, C2 ZEEY ezuol ZR5104 € of ol w7t 0,8 FESH=
Mode No. 1st 2nd 3rd It 5th 6th A2, A3, B2, B3 2Ho| AIE &b LIERKACE
£, [H2l | 4.1940 | 5.0547 | 7.9368 | 9.5474 | 12.0014 | 17.1310 Fig. 5= FAISA0IME] ¢, 2| TZo|ct A77H 2E3k= B, C
wal - Toa| - | - |omn| - 2elo| Znt # offz} 177} KBS b= A 2 &, olesH
ve |0.2511| - - _ _ 0.0736 A 6.,11.‘1[0| Z{5t01 el,uoﬂ olsf v 7t 0. & Rk A3 BHO|
we| - - | 10000 | - - - Z1HE 8 HERHSICE Flg. 42t Fig. BollAl 2, ¢ 9t 0, =
Mode I ool = 1 - | - | - |1om0 Y B191( )9t DR IR 2 DRASS HOt 2 DFT
T Tom| -~ [ - ] - OIS DIR ST o2 S22 Bic) Ol2t2 DFHEAoN
3 B R R e e B £ eidoleEe| Amzze RAIZ 4 | hh2olch =5 3
: : ZFojdodofA= o2EHA w20l ZhlsH oMo ofsl FEtE=

Table 7 Natural frequencies and modes of A3, B3, C3 M
Mode No. | st | 2nd | 3d | 4h | s | 6h w0 )\ | T
£, 12l | 41632 | 4.9250 | 8.0268 | 9.4944 | 12.2707 | 17.3540 S\ B1 B2 B3,
P I\ ' r I
ug| - |ozsit|ossr| - [-023] - T \ CL[C2,C3
ve |02s62] - | - Joooss| - [oome T
e 10°
we| - |-013] 1000 - [oos04| - 5
Mode &
6, 1000 - | - [osesa| - 10000 8. 10
6, - [10000|0sss| - |1oo00| - -
o, [-00e9| - | - [toooo| - [-01218 1012
3 3 7[.I_I|XIE HA-' 10-1-: . . ............41 - .........42 -] ..........1.:1 " ........_.....4‘.:1
O o 10 10 10 10 10

Excitation frequency [Hz]

UHFSS lEzo| X85l 4us Fig. 3 v, due to unit 7, at impeller
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