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Abstract

The installation methods of diesel engines in ships would be largely classified into two gro-
ups : one is the direct mounting system fixing engine directly into double bottom of the hull,
and the other is the resilient mounting system having vibration absorbers between engine and
ship body such as rubber plate to prevent shocks or vibration transmission. The direct mount-
ing system is generally used for large - sized low speed diesel engines, because the resilient
mounting system has difficulties in reducing the natural frequency of engine itself under nor-
mal speed. On the contrary, the resilient mounting system is often used for medium or high
speed engines for marine propulsion and generator that have light weight and high revolution
speed. Recently, it is even applied to engines having relatively low speed(300-~400rpm) for fish-
ing boats.

Although many researches for the resilient mounting system have been carried out, many pro-
blems in applying these results directly to marine vessels because most of these have been used
for automobiles. Up to now we have had to depend on the professional foreign company in design
and the supply of parts for the resilient mounting system of marinediesel engines utterly.

In the preseut study, the exciting forces of engines effecting to resilient mounting were exam-
ined, and patterns of vibration and evaluation procedure for force transmission from resilient
mounting to the body of hull were established. Also, these results were applied to the analysis
of free and forced vibration for the rubber - type resilient mounting systems of marine diesel

* B3, #NFFA
*x AP, ARFT
*x x A, FTHLAER

(532)



Adbg ddde] @A A #8 dF 57

engines. Besides, after changing the various design parameters, such as locations, angles,

dynamic characteristics and the number of resilient mountings, the influences on resilient

mounting system were also examined.
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A dAga g8 AAYE 0082 THEo F4 = Table 3.1 The specifications of the main engine

oh B AdEE 0o TtE s A AR No. of Cylinder 16

o #E23 BAYFES YNNI S22 8T | BHP«RPM at MCR 6400 % 1000

A asith g4 d49L 022 wE7 AMN | pMiatMCR 21 6bar

e 7 gdAA e A A AR R e Z}E" A Bore x Stroke 280 x 290mm

A8} Az of o2 735 ek = Hers] & ErmgOrder 1-6-2-4-8-3-7-5

st doth | Bank Angle 60°

T, AA Auhg dzle B9 AlelA) & Connection Ratio(R/L) 0.254

AR A Az A2 L FEA] AR E AL Reciprocating Mass 73 1kg

onz 48 WAYHE ol FE RE A9 2he Total Weight | 35,000kg

Table 3.2 Natural frequencies and vibration modes of resilient mounting system

Natural - Vibration modes ]
NO. frequency X Y Z Ox 3% 02
: CPM (Longi) (Trans) (Vertical) (Rolling) (Pitching) (Yawing)

1 236.2 0.0000 771.0000 0.0000 0.5949 0.0000 0.0401
2 280.8 1.0000 0.0000 0.0668 0.0000 0.3730 0.0000
3 423.5 0.0000 0.@ 7?0000 0.1089 70.0000 1.0000

_-—zi‘*”ﬂﬁ‘ 449.6 -0.1137 | 0. 0000 1.0000 0.0’00*0“ Ai‘ 0.0956 0.0000
5 573.6 -0.4782 0. 0000 0.1801 a)OOO | 1.0000 0.0000

B 6 793.8 0.0000 0.1984 07)(;00 1.0000 0.0000 0.0245
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Table 4.1 Natural frequencies and vibration modes added resilient mountings and(modified stiffness and

damping coefficient of resilient mountings, z

550mm, Angle : 45°)

Natural L Vibrgtvion modes
NO. frequency X Y VA 0, 0y 0.
: CPM (Longi) (Trans) (Vertical) (Rolling) (Pltchmg) (Yawing)

1 169.2 1.0000 0.0000 o 0.0000 0 0000 0.1204 0.0000 R
- 2 2&?4 0.0000 7700(;)0 B 0.0000 R 1.0000 0.0000 0.0000

3 11 370.3 0.1582 0 0006 o 0.6(;60 0.0000 1.0000 0.0000

4 378.1 71%600 i 0 0000 7T 1.0000 7(7)7.000() 0.0000 0.6000 a

5 378.1 | 0.0000 1 0000 0. 0000 0.0000 0.0000 ‘ O.OOQOWT

6 384.0 ‘ 0.0000 0.0000 0.0000 | 0.0000 0.0000 k 1.0000

(540)



Autg qAddRe] @YAAA A #E A7 65

7

i=3
[=]
<
el
Qg !
gt . ook Iy Senhs \ |
&y - Nt g i
8L M I N
2 foL I
/ } / v Ell
=S | /
=1V S .
ST : S AN . gt
A e A
3 N ’ U T E!
L LA e . ER
o ! - o et M "é“‘ -
b i ] T
i
. :\g_sg‘_.‘ e = 1
100 200 300 400 500 700 800 900 1000 1100
ENGINE SPEED (rpm)

Fig. 4.3 Synthesized forces transmitted to the
foundation through No.l1 resilient mount-
ing
(Engine : Normal & misfiring condition of A

row No.1 cylinder)

(kp=kq=0.49, x= - 424, z= - 550, a=45)

2 1& 53t AgsH e 489S 99 g84dx
2] Al 2} v wated YEbd Aol

ol 2o A & 4 9l ulel o] a9 %*61
AAA LY 23 5o AHUSAF B
ZAME Aol Zrdld o, 600rpm E’-z} o))
Mz Zvreke] Aee Zoot 74kl

4.2 @efe| ERYX|X| Ao BtYXIXIE F
7t2 dxE F
Fig. 44= defo] &dxx HA A4xx £
=08 WF37l 5tod Xgko 2 —424mm 9
Aol A E FILR 3ol A 79, 4
AE7t AfA gl viAE FE ALY Ao
ol

FeEARAE Y F

(=]
<
[l
S e el
B Ty, el
28 [y
o]
>
=
[ 5wl5
o
g 3wl
& et L] 5wl
<) o Poing,
32
=¥ s 300
<o | 2wA
z3 szzz:
. L

0 30 90
ANGLE (DEG)

Fig. 4.4 Variation of natural frequencnes by fitting
angle of mountings

(x= -424)
(=3
<o
o — 1
« * 00000 % quaao X, i
[ 2 Yy annss Y,
=3 L b ewrr 7, |
S - Do ® |
Y] ; ! ‘ N ‘3: P
o | A LN |
Sy foal TR
= s - g !
=) H Vv A PR 25 S
g LJ , i \‘\ i o V’%H\ 1
o | X L - e R
[S2=31 - s R g ..
£2 4, - S
v a P X e g
. .~ & ‘M‘/i 3 i
o 4 o g .
2 - 5 |
Il 5 i
:‘

) S D O & SN G G o S

100 200 300 400 500 600 700 800 900 1000 1100
ENGINE SPEED {rpm)

Fig. 4.5 Synthesized forces transmitted to the
foundation through No.1 resilient mount-
ing
(Engine : Normal & misfiring condition of A

row No.1 cylinder)
(x= 424, a=0)

Table 4.2 Natural frequencies and vibration modes(Added resilint mountings, Angle : 0°)

Natural Vibration modes
NO. frequency X I Y VA 6, 6y 0:
: CPM (Longi) (Trans) (Vertical) (Rolling) (Pitching) (Yawing)
1 2659 0.0000 1.0000 0.0000 -0.5987 0.0000 0.0000
2 302.1 1.0000 0.0000 0.0000 0.0000 0.4350 0.0000
3 442.4 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000
4 505.3 0.0000 0.0000 1.0000 0.0000 0.0000 0.0000
5 604.7 -0.5718 0.0000 0.0000 0.0000 1.0000 0.0000
6 882.6 0.0000 0.1984 0.0000 1.0000 0.0000 0.0000
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