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A Study on the Vibration Charateristics

for Double Mounting Systems of Marine Engine

Min-Oh Jang, Ue-Kan Kim

Abstract

In the present study, the exciting forces of engine and external shocks
offecting to the double resilient mounting systems( 2mass - 12degree of
freedom) was examined, patterns of vibration and evaluation procedure for
force transmission from double resilient mounting to the hull body were also
ostablished.  These results were applied to the analysis of free and forced
vibration for double rubber—type resilient mounting systems of marine diescl
engine.

Besides, the influences of designing parameters on double resilient
mounting systems of marine diesel engine were also examined as a function
of various design parameters, such as locations, angles, dynamic

characteristics and the number of resilient mountings.
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Fig. 2.1 Systems of coordinates for translation and
rotation of rigid body
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Table 3.1 The specifications of marine diesel engine

Bore X Stroke(mm) | 280 x 320 Connection Ratio (A) | 0.25

No. of Cylinder 5 PMI at MCR(bar) 195 L
Tiring order 1- 2= 4- 5- 3| BHP X RPM at MCR| 1375 X 720
Reciprocating mass(kg) | 87.8 Weight(Kg) 20160
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Table 3.2 Natural frequencies and Eigen vectors of the single mounting system

B Fige lues | Eigen V ectors

Mode Agz‘gl)\{\i\ues Xy Y Z 911\ Oy 0z

) - o (Longi)|(Trans) (Vertical)|(Rolling) |(Pitching) [(Yawing)

1 980 | 0.0000] 1.0000] 0.0000 | -0.2153] 00000 | 0.0000 |

2 11041 ] 1.0000; 0.0000 0.0000 OOO’OQ< 01254 | 0.0000 |

3] 155.2 0.0000{ 0.0000} 0.0000 | 0.0000 | NOf.OOOO 1.0000

4 3125 0.0000| 0.0000| 1.0000 | 0.0000 | 0.0000 0.0000

5 3238 -0.1503| 0.0000| 0.0000 | 0.0000 | 1.0000 0.0000
6 334.5 0.0000| 0.1152] 0.0000 | 1.0000| 0.0000 0.0000

(units: Jength'mm, angle:” stiffressMN-m”, damping'MN-sec-m™)

Xy | Xl x| X Y] 1] 9 kil kol ko Cy Cy Cm
1367|593 600 {13601 745 (1100 0 {0.2910.29/2.25 0.00590.00590.0213

lig. 3.1 Coordinates and characteristics of resilient mounting on
the single mounting  system

Table 3.2 Natural frequencies and Bigen vectors of the single mounting system

Iigen values }* - o "]":ig'c'q Nectors 1 i
Mode gy | Ky YL B B TR Y
f ) l (Longi) (Trans) (Vtﬁmcidrl)l(l{ollmg) (Pite 11ng)ﬁ‘(\ awing)
Lo 950,,, i 0()000‘] IOOOO 0.0000 | —02]3%7”700000 1 0.0000
21041 - 0000 OOOOOI” 0.0000 : 10.0000 | 0.1254 l OOO()O
3 155.2 ‘. )()OOO> 0.00001 0,9000,,1 70 0000 | 0.0000 l 1.0000
4 3125 i )()OOO 0.0000] 1.0000 | 0.0000 | 0.0000 4 OOO(}O
5 1 338 1 -0.1503] 0.0000] 0.0000 1 0.0000 | 1.0000. i 0.0000
6 | 3384.5 | 0.0000] 0.1152] 0.0000 | 1.0000 0.0000 | 0.0000
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Fig. 3.2 IForces of the 25th order transmitted from no.l resilient mounting
to the engine bed (engine : normal condition)
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Fig. 3.3 Synthesized forces transmitted from no.1 resilient mounting to
the engine bed (engine : misfiring condition of no.l1 cyl)
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IFig. 3.4 Synthesized forces transmitted from no.l resilient mounting to
the engine bed (engine © misfiring condition of no.l cvl.)
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(units’ lengthmm, angle:” | stiffness:MN m’, damping'MN*scc*m‘l)

s | X1 x| X3 Xl Yl Y2 YL, ai| k,y ky ko Cy Cq Cm

© " 11357[593] 6001 1360 | 745/ 745! 790 0 [1.285]1.285]2.2510.016/0.016/0.0213

';)}., X Xz Xy X« | Zy)| Z2 73| @2 ky ky /em% ci | cu cu_

) 1367|593 |60011360{1100] 25! O 0 [1.28511.285]2.250.016/0016]0.0213

Fig. 4.2 Coordinates and charactertstics of resilient mounting on

the double mounting system
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encies and igen vectors of the double mounting system

’ Ty _ Eigen Vectors ‘
ooy, lsigen values [N Ty i ! 72N 8y O
Modc (CPVD \ 9 1 Yo ‘ 7 E 0. 8 2y E 0.,
; ¢ (Longi), (lrans) |(Vertical) n(l(ollmg i(i)ll( hing) | (Yawing)
| 1957 0.00¢ X) ', 1.0000 00000 ’r -0.511 0.0000 P 0.0000
00000 | 02000 1 0.0000 | -0.25 77_ 00000 0.0000
) . C 100001 00000 1 0.0000 | 00000 | 04343 | 0.0000
ST T 102599 ] 00000 0.0000 | 00000 | 02196 | 0.0000
v 0937 | 0.0000 | 0.0000 + 1.0000 0.0000 7(].0()()0 l 0.0000
i Al_ - ! 0()()()0_ 7() 0000 | 0.5056 0.0000 | 0.0000 | 0()()()
o o | 0000 000007 | 00000 00000 100000 | 10000
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Ilig. 4.3 Synthesized forces transmitted from no.l resilient mounting
to the engine bed (engine : misfiring condition of no.l c¢yl.)
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(units” Jength:mm, angle:® | stiffnessMN m”', damping'MN sec-m")

x| X | xa] Xl Y| Y2l vs3|ai| ki kg | ko | ¢ Cq ca
1367{593 6001360 7451745] 790] 0 11.28511.2851225]0.016{0.016(0.0213
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I'uro 4.2 Coordinates and characteristics of restlient mounting on

the double mounting system
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Table 4.1 Natural frequencies and Idigen vectors of the double mounting system

Eigen Vectors

| . q B . .
o Bigen values 1N 5P 7 b0 1 AN
Mode ey e 5, 1 6, 6l
N . (Longi); (Trans) ((Vertical) (R()llmg {(Pitching) | . (Yawing)
| 3 1957 r , O))()I ()O()() . () 0000 05111 0.0000 ¢ 0.0000
' 0()(.)(' , () )()OO 5 ()000 —() 2577 _! 0. OO()( E0.0000
s s - 10000 | 0.0000 | 00000 | 00000 | 04343 | 0.0000
B ' | 0.2599 | 0.0000_ __0~90”LQ____ 00000 | 02196 | 0.0000
) 9437 \‘ 0.0000 1 0.0000 1 1.0000 | 00000 | 00000 | _() 0000
T 0000 00000, ] 05056 00000 | 00000 | 0.0000
4 208 0 0.0000 ; 0.0000 | 0.0000 0.0000 | 00000 | 1.0000
T 00000 | Q 0000 | 00000 | 00000 | 00000 | 05009
e Y76 ] ! -0, D168 1 0.0000 | 0.0000 | 00000 | 1.0000 | 0.0000
Y ‘ 2 ;708433 1 0.0000 | 0.0000 0.0000 | 05061 | 0.0000
6 ams ,{ 0.0000 | 0285 | 0.0000 | LOOO | 00000 | 00000
3 ' L 0.0000 ] 0.7368 | 0.0000 04749 | 0.0000 0.0000
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Fig. 4.3 Synthesized forces transmitted from no.l resilient mounting
to the engine bed (engine : misfiring condition of no.l cyl.)
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