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Vibration Analysis for a Huge Marine Engine
using a Substructure Synthesis Method
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Abstract

This article explains the theory of muitiple mode/physical coordinate synthesis method in order to
analyze the dynamic characteristics for an huge marine engine. The theory leads to make a simulation
code. The natural frequencies obtained from the simulation code is compared to those from a
commercial analysis software, ANSYS. The simulation code is well reviewed .
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Fig. 1 Divisions substructure in

multiple Mode/Physical
coordinate Synthesis
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Fig. 2 Flow chart of multiple
mode/physical coordinate
synthesis method
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Table 1 Material Property

Proerty
Elastic Modulus 210Gpa
Poisson's ratio 0.3
Density 7810kg/m"3

PEITY X 22 3
2925mm
=2 135mm
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4516mm
S 25mm
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Fig. 3 Nodes & FElements of
2D plate in marine engine
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Table 2 Natural Frequency of 2Dplate
in marine engine

| 244S/W(Ansys) MPCSM
s 0175 0175
0 1.393 1.393
A 1.506 1506
& [;Z] 3.939 3.939
4,985 4984
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Table 3 Material Property

Proerty
Elastic Modulus 210Gpa
Poisson’s ratio 0.3
Density 7810kg/m"3
Thickness 0.036m
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Fig. 4 Nodes & Elements of
rectangular cantilever plate
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Fig. 5 Divisions of rectangular
cantilever plate
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Table 4 Natural Frequencies for the
rectangular cantilever plate

AH-8-S/W(Ansys) MMPCSM |
0.235 0.393
a5
A% 1.251 ®
- 1.472 1.490
4004 *
[Hz]
4144 4775
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Table 5 Material Property
Proerty
Elastic Modulus 210Gpa
Poisson’s ratio 0.3
Density 7810kg/m"3
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Fig. 6 Divisions of a huge marine engine
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Table 6 Natural Frequencies of huge
marine engine

A-8&S/W(Ansys) MMPCSM
5329 4992
n
e 5,602 5128
o 5978 *
[g] 6.136 6.510
z 7116 7.083
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