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An Experimental Study on the Dynamic Characteristics of Onboard Machinery with
Resilient Mounts

Kuk-Su Kim" and Su—-Hyun Choi”
Noise and Vibration R & D Team, Daewoo Shipbuilding and Marine Engineering Co., LTD.”
Abstract

This study is performed to evaluate and design the dynamic characteristics of the
onboard machinery with resilient mounts. To avoid resonance with onboard machinery
and external force, it is necessary to calculate natural frequencies of the resilient mounting
system more accurately. Natural frequencies of on board machinery are determined by
rigid body properties{mass, moment of inertia, center of mass) of machinery and stiffness
of mounts. But it is very difficult to calculate rigid body properties theoretically. And
stiffness properties of rubber mounts vary with dynamic displacement, pre load, frequency
and temperature, and so on.

In this study, we have identified rigid body properties using experimental modal analysis
and estimated dynamic stiffness of rubber mount for onboard machinery using measured
vibration response during seatrial. We measured displacement excitation through deck
under mounts and evaluated relationship between modes of resilient mounting system and
main excitation sources of a ship.

¥ Keywords : Vibration(& S), Resilient Mount(Et 202 E), System |dentification(AlAE R H)
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Table 1 Modal parameters of diesel generator at
virtual center of gravity

Mode Ist | 20| 39 | 4® 50 6"

X -0.07 1 [-0.06|-0.48 1 -0.03

Y 1 0.005( 0.03 ] 0.69 | -0.04 | 0.70

Z 0.07 |0.039] 1 0.05| 0.08 [-0.16

0 « -0.66 |-0.02]-0.01]-0.25| -0.03 1

0y 0.01 10.51110.02 |0.02| -0.5 {-0.05

0, -0.02 [0.008{-0.00] 1 0.05 |-0.12

Natural

freq. (Hz) 42 |596| 7.8 |825| 10.5 | 15.5

Table 2 Structural parameters of diesel generator
by experimental modal analysis

Parameter Unit Value
L kg m” 22071
Iy kg m’ 118469
I kg m® 116452
Ly kg m° -6594
I, kg m* -9182
L kg m° -16529
Ky Ky N /m 1.06E+07
K, N /m 1.13E+07
Xa M -0.17
Yg M 0.079
Zg M 0.278
Table 3 Comparison of natural frequencies

between modal test and mathematical model
(Unit : Hz)

Mode 1t | 2™ | 3¢ | 4™ | 5th | 6th

Modal test | 4.16 | 5.96 1 7.80 | 8.25 [10.54] 15.5

Mathematic

408 |5.82]8.16|8.37110.62| 15.6
al model

Error 2% 2% 5% 2% 1% 1%

dal test — mathematiaal mod:
(Note) error:lmo ai test — mathematial mo el]xlOO%

modal test
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Fig. 3 Measurement location of diesel generator
on sea trial

Fig. 4 Vertical acceleration level on mount of
diesel generator at position 1 on sea trial

Table 4 Natural frequencies by mathematical
model and measurement during main engine run
down (Unit: Hz)

Mode IR e B L T I
Measurem 7.36 | 82 [10.28

ent

Math. | 5 75 1 532 | 7.36 | 8.18 |10.28]14.72

model
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