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Abstract

In order to reduce the vibration and noise of the ship, this paper studies the influence of different
materials on the vibration and noise reduction performance of the ship. The numerical calculation
models under low frequency and high frequency are designed respectively. The vibration and noise
analysis is carried out on different positions of the hull and the ships of different materials are car-
ried out, hoping to provide some reference for reducing ship noise.
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Table 1. Main parameters

1. TESHK

MK Loa 11.57 m
B AIRES Lop 10.0 m
5 B 3.4 m
AR D 1.7 m
BitnzK d 0.85 m
Jh & 1R FR 0.375 m
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Figure 1. Overall finite element model of the hull structure
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Table 2. Performance parameters of composite hull materials
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20 20 0.19 4.14 1800 0.02

Table 3. Mechanical properties of steel
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Figure 2. Connections between various statistical energy units
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Figure 3. The position of the ship’s excitation force
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Figure 4. Schematic diagram of hull high-frequency excitation load application position
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Figure 5. Schematic diagram of measuring points. (a) Schematic diagram of point 1; (b) Schematic diagram of point 2
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Figure 6. Calculation result of low frequency vibration response
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Figure 7. Calculation result of high frequency vibration response

B 7. ESREhIR T AR

DOI: 10.12677/0jav.2020.81002 13 RS


https://doi.org/10.12677/ojav.2020.81002

B &

3.2. AEIM BAERRRBIR S BE 4

R B RES R R A I 8, 19 R, ORI BES SR A7E 105 Hz, A LR
SRR R MRS — WA R IR B IR 27E 44.7 Hz.

U, Magnitude

4+ttt ++
©=NUAGITINO!

Y X Step Step-1 »
‘\L de 7: Value™= 4375.8 Freq = 10.528 (cycles/time)
Prlmary Var: U, Magnitude
Deformed Var: U Deformation Scale Factor: +1.100e+00

Figure 8. First-order vibration mode of a steel ship

&l 8. MAR—MRENRTS

U, Magnitude

+

+4 4+t bt
NO~NWHAGTIOCIN0©
OO~ SO0~

Y X Step Step-1 .
\L- Mode 74: Value = 2.59918E+05 Freq = 81.141 (cycles/time)
Primary Var: U, Magnitude

Deformed Var: U Deformation Scale Factor: +1.100e+00

Figure 9. Torsional vibration mode of steel ship main hull
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Figure 10. Comparison of average hull vibration levels (20~500 Hz)
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Figure 11. Comparison of average hull vibration levels (20~500 Hz)
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