Journal of the Korean Society of Manufacturing Technology Engineers 32:4 (2023) 227~234

https://doi.org/10.7735/ksmte.2023.32.4.227

J. Korean Soc. Manuf. Technol. Eng.
ISSN 2508-5107(Online)

fm Check for updates

AL ME 0|2 HHE MSHHE 2ho| A EEX| e Fetd 45
Mor=e, UE®, SN, weEe, o stE

Validation of a Simple Simulation Test Equipment for Ship Vibration
Reduction using Finite Element Analysis

Anmok Jeong®, Doyoung Kim®, Sungwan Son®, Young-Cheol Park®, Hak-Jun Lee™"

“ Department of Smart Manufacturing R&D System, Korea Institute of Industrial Technology
b R&D Center, RMS Technology
¢ Division of Software, Yonsei University

ARTICLE INFO ABSTRACT
Article history: Technological developments to reduce underwater noise caused by equipment
Recgved 14 June 2023 vibration on ships are essential to improve the operational capability and ensure
Revised 11 August 2023 the survivability of ships. Accordingly, several studies have been carried out to
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reduce the vibrations generated by mounted equipment. In this study, a finite
element model was developed to predict the dynamic characteristics and
Keywords: ) control effects of a simple simulation test equipment designed to simulate the
St.rucu.lre-borne 1.101se operating states of a ship. The predicted results were compared with the
Vlbfatlon reduction experimental results obtained from the fabricated test equipment to verify the
P astve mount . accuracy of the model. The double elastic support model of the test equipment
Finite element analysis was designed using shell elements. The vertical and horizontal stiffnesses of
Active assembly the mount were defined using the Bushing Joint component. The dynamic
characteristics and vibration reduction effects predicted by the active assembly
of the finite element model showed good agreement with those observed from
experiments.
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Fig. 1 Schematic diagram of the equipment supported by double
. resilient mount on the foundation
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Fig. 2 Configuration diagram of simple simulated test equipment
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Fig. 3 Simple simulated test equipment
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Fig. 4 Finite element analysis model

Table 1 Simulation parameter

Parater Value

Vibrator 93.5kg

Upper plate 459 kg
Passive mount stiffness 177,652 N/m
Passive mount damping 463 N/(mv/s)

Q481X HES Fig 49 ZoH, sj4 g 9J3 BE Q
(el 88 AHECISE S0 7 4 .y, 23
Axsl7] ola) =
Q4 (bushing joint component)E %]-835}itt.

WY 4 el g Ao 4

=

)

34 Hz

B: Modal

Total Deformation 15
Type: Total Deformation
Frequency: 33.036 Hz
Unit: m

0.10876 Max
0.096685
0.084606

0.072526

0.060446

0.048367

0.036287

0.024208

0012128

4.8272e-5 Min
B: Modal
Total Deformation 25
Type: Total Deformation

Frequency: 162.71 Hz
Unit: m

163 Hz

0.11838 Max
010523
0.092074
0.078921
0.065768
0.052614
0.039461
0.026308
0013154
7.996e-7 Min

Fig. 5 Mode shape result (34 Hz and 163 Hz)
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Response measurement position
@ : Upper plate

@ : Active assembly top

(3 : Active assembly lower

Z axis

(a) Experimental configuration for dynamic (b) FEM boundary conditions for dynamic
characterization experiments characteristics prediction

Fig. 6 Excitation direction and response measurement position
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Fig. 8 Experimental setup for controllability test
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+Z axis Vibration

‘ Response position |

Fig. 10 Boundary conditions for finite element analysis of control
effects
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Table 2 Comparison of vibration reduction

Reduction
Experimental /
FEM

32.5 / 34.9(dB)
25.9 / 26.1(dB)
15.8 / 16.5(dB)

FEM
Control off / on

Experimental

Control off / on Error

3.1%
1.2%
1.0%

65 Hz
130 Hz
195 Hz

71.1 / 38.6(dB)
59.7 / 33.8(dB)
45.1 / 29.3(dB)

71.5 / 36.6(dB)
60.0 / 33.9(dB)
455/ 29.1(dB)
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