etz Mstal=2 )

Journal of the Society of Naval Architects of Korea

pISSN:1225—1143, Vol. 53, No. 6, pp. 482—493, December 2016
€ISSN:2287-7355, http://dx,doi.org/10.3744/SNAK, 2016,53.6,482

> X1

T O

FITTANEIOR IR

OlSjristm Bufeyst ATt

Torsional Damping Estimation of a Segmented Hull Model with Modal
Coupling

Yooil Kim'"- Sung-Gun Park?
Department of Naval Architecture and Ocean Engineering, INHA University1

DSME R&D Institute, Daewoo Shipbuilding and Marine Engineering, Co,, Ltd.?

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

The identification of modal damping of a segmented hull model with torsional response is difficult task due to the coupling of
modal response, This is because the 1st and 2nd torsional vibration modes are closely spaced in frequency domain leading to
the situation that the modal decomposition is difficult to achieve by simple band—pass filter, Present study applied several
different modal decomposition methods to derive the damping ratio of different modes, The modal decomposition methods
considered in this study are simple band—pass filter, Hilbert vibration decomposition, Wavelet transform and proper orthogonal
decomposition, Coupled free decay signal obtained from the torsional hammering test on a segmented hull model was processed
with four different methods and the derived damping ratios were compared with each other, Discussions also have been made
on the pros and cons of the different methodologies,

Keywords : Damping ratio(Zt4[H|), Band—pass filter(CHEZE), Wavelet transform(¥0 Sl HH2Y), Hilbert vibration decomposition(2
HE ZI=E38H). Proper orthogonal decomposition(&lgf 2 iE25H)
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Table 1 Estimated damping ratio w.r.t.
locations — Bandpass filtering

[%] Section #1 | Section #2 | Section #4
1% mode 5.86 5.37 5.07

2" mode 3.47 3.08 3.38
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Table 2 Estimated damping ratio w.r.t. signal
locations — Wavelet transform

[%] Section #1 | Section #2 | Section #4
1% mode 5.74 5.86 5.81
2" mode 4.78 4.63 4.91
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Table 3 Estimated damping ratio w.r.t. signal
locations — HVD

[%] Section #1 Section #2 | Section #4
1% mode 5.01 5.28 5.57
2" mode 3.79 3.25 2.95
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Fig. 10 Mode mixing of HVD (section #1)
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