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Abstract: Currently, a research of the hull construction technology has been studied for localization of
the mega yachts. FRP (Fiberglass Reinforce Plastic) one of the composite material is mainly consisted
of manufacture yacht's hull. However, the research model will be designed by aluminum alloys
considering the speed of the yacht and the marine environment conditions. Therefore, in this paper, the
soundness diagnosis of structures for the hull of the mega yachts are conducted. There is a wide variety
of excitation source of the whole yacht such as engine in operation, flow of many pipelines and
periodic waves. Among them, the main source is from the excitation source of engine, except marine
environment conditions. In this study, the effect of the engine excitation force in the engine room and
passenger accommodation areas is identified by the finite element analysis. As a result of the analysis,
the thickness reinforcement of the partition wall and the installation of the vibration damper are essential

to reduce the vibration of the upper plate of the engine room.
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Fig. 1 Hull construction plan view

Partition Wall
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| Engine Plate

Engine Mount

Fig. 2 Assembly shape of engine part

Table 1 Propulsion data

Title

Contents

Main engine Type

MTU 12V4000 M93L(2set)

Engine speed

2100 rpm(35 Hz)

No. of cylinders 12
Transmission ZF 2.5:1

No. of propellers Two
No. of blade 4 EA

Table 2 Material constant of aluminum

Part Material Physical Characteristics

Density 2650kg/m*®

Plate 5083  |Elastic modulus| 7.1F+11Pa

(Hull H-321 | Yield Strength| 2.28 £+ 08Pa
body) |Aluminum Ultimate

Strength 3.17E+08Pa

Density 2700kg/m?

T-section Elastic modulus| 6.89F+11Pa

(Support 6061 T6 Yield Strength| 2.76 £+08Pa
rib) Aluminum Ultimate

Strength 3.1E+08Pa




(a) Under fix (b) Partition wall fix

Fig. 3 Constraint

Fig. 4 Engine mount

Table 3 Boundary condition

st 7|2Al A

Case Constraint Load Condition
Case 1 Same phase
EEEE— Under fix
Case 2 Out of phase
Case 3 o Same phase
Partition wall fix
Case 4 Out of phase

(b) Top plate

(c) Partition wall

Fig. 5 Frequency harmonic
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Table 4 Result of modal analysis AAE FRASAS wl, A platest AYolA 7}
A FEFE Bol e RErt YEhd A& gRlst

Gt} Case 12 26.38 Hzo| 7F plate =9} 3.64
Hze| AM e nevt 71 AujAQl A= e
WO, Case 2= 8093 Hz® % plate ZE=9}

Under fix Partition wall fix

Mode
1 3.64 Hz®] A9 BEr) Aujzoz Yyt
3.64 Hz 3345 Hz , [—Engine plate |
H - - Top plate
:: - Partition wall
Mode
20 40 60 80 100
Frequency (Hz)
10.1 Hz 4331 Hz (a) Amplitude

Mode

¥

33.64 Hz 5023 Hz
3.64 Hz 26.37 Hz
(b) Mode
Mode Fig. 6 Result of Case 1
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SN B | EE A

80 100

46 ] 60
Frequency (Hz)
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R 83 2AIMS 1AHI Case 13 Case 29 Fig. 7 Result of Case 2
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Table 5 Result of harmonic response analysis

Case Engine plate | Top plate | Partition wall
Hz |Amp.(m)| Hz |Amp.(m)| Hz | Amp.(m)

Case [60.1| 1.58E-3 [26.4| 6.41E-3 | 3.6 | 2.45E-3
1 |80.9| 1.74E-5 |60.1| 3.4E-4 |27.6| 8.59E-3
Case |15.4| 4.28E-4 |47.6| 3.53E-4 | 3.6 | 4.39E-4
2 [80.9| 4.69E-4 [80.9| 1.12E-3 |81.2| 7.45E-4
Case |50.2| 0.2 |50.2| 5.57E-3 |50.2| 1.89E-4
3 93 | 4.86E-3 |76.3| 2.36E-2 |76.3| 5.97E-5
Case |54.2| 2.7E-3 |54.2| 2.82E-3 |54.2| 1.66E-5
4 |76.3| 2.2E-3 |76.3| 3.31E-2 |76.3| 8.37E-5
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