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Optimal Design Method of Dynamic Vibration Absorber to Reduce
Resonant Vibration Response of Ship Local Structure

Hyuk Kwon'?+Daeseung Cho"'

Dept, of Naval Architecture and Ocean Engineering, Pusan National University'

Samsung Heavy Industries Co., Ltd.’

This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License(http://creativecommons, org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited,

Ship local structure sometimes experiences severe vibration due to the resonance with an excitation force generated by the propulsion

system, In that case, the installation of dynamic vibration absorber such as Tuned Mass Damper (TMD) on the structure can be considered

as an effective alternative countermeasure to reduce the troublesome vibration if structural modification or change of excitation frequencies

is difficult, Meanwhile, the conventional optimal design method of TMD premises the target structure exposed on an excitation force

without the constraint of its magnitude and frequency range, However, the frequencies of major ship excitation forces due to propulsion

system are normally bounded and its magnitude is varied according to its operation speed, Hence, the optimal design of TMD to reduce

the resonant vibration of ship local structure should be differently approached compared with the conventional ones, For the purpose,

this paper proposes an optimal design method of TMD considering maximum frequency and magnitude variation of a target harmonic

excitation component, It is done by both lowering the resonant response at the 1st natural frequency and locating the 2nd natural

frequency over maximum excitation frequency for the idealized 2 degree of freedom system consisted of the structure and the TMD,

For the validation of the proposed method, a numerical design case of TMD for a ship local structure exposed on resonant vibration

due to a propeller excitation force is introduced and its performance is compared with the conventionally designed one,

Keywords : Vibration(£I=), Resonance(Z%!), Dynamic vibration absorber(S=%17]), Optimum design(Z[&! A47)), Ship local structure(Ad2k
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Table 2 Designed dynamic vibration absorbers by the
proposed and the conventional methods

Item Applied method
Proposed | Conventional
Mass m, (kg) 224.79 224.79
Stiffness &, (kN/m) 302.79 321.67
Structural damping ratio ~, 0.04 0.04
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Fig. 5 Vibratory response of substructure with and without

dynamic vibration absorber
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mast platform top
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