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An Analysis and Visualization System for Ship Structural Intensity
Using a General Purpose FEA Program
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Abstract

The structural intensity analysis, which calculates vibration energy flow from vibratory
velocity and internal force of a structure, can give information on sources' power, dominant
transmission path and sink of vibration energy. In this study, we present a system for
structural intensity analysis and visualization to apply for ar]ti—vibration design of ship
structures. The system calculates structural intensity from the results of forced vibration
analysis and visualize the intensity using a general purpose finite element analysis program
MSC/Nastran and its pre~ and post—processor program. To demonstrate the analysis and
visualization capability of the presented system, we show and discuss the results of
structural intensity analysis for a cross—stiffened plate and a 70,500 DWT crude oil tanker
MKeywords:  Structural  intensity(RISCQIEIAIE]), Finite element analysis(R8tR48A),
3-Dimensional visualization(3Xt2 JtAISH), Ship structure(& & 2X)
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Intensity /ftilte

3

Plate //sub title 1

Intensity //sub title 2

6271 4 /lelement id, type

-496E-04 .248E-03 .000E+00 //vector resuit

Fig. 2 Sample of the element results file

KEYLOC =0
TYPE = vector
COLUMN =1, 2,3
PRI = Sample
SEC = Intensity
CTYPE = elem
TYPE =END

Fig. 3 Sample of the template file

[MSC/Patran | _Finite Element Model |
UF”ename_bdf @ rrrcrnnnnanisinssennarnnasans :

(MSC/Nastran ] Forced Vibration Analysis |

Filename.f06 (internal force & disp.)

In—house Structural Intensity 4
Program Analysis
Filename.els & Intensity.res_tmpl
(patran results file
[MSC/Patran | 3D Visualization

Fig. 4 Procedure for the structural intensity
analysis and its visualization
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Table 1 Material properties, exciting force
and point damping impedance

Young's modulus 2.1 % 10 U\
Mass density 7800 fg/md
Poisson's ratio 0.3

Modal loss factor 0.001

Exciting force 100 N
Damping impedance 50 N-gim
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Fig. 6 Time averaged structural intensity of
the cross—stiffened plate at 100 g
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Table 2 Main particulars and loading
condition of the crude oil tanker

Length O.A. abt. 228.00 4,
Length B.P. 219.00 4,
Breadth mid. 32.24 4,
Draft scant. 13.80 4
Displacement 84.505.9 4y,
M/E Type HSD-MAN B&W 8S60MC
MCR 16,680 BHP x 105.00 RPM
No. of propeller
blades 4EA
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Fig. 7 Mode shape of the coupled
vertical-longitudinal vibration (8.469 rg)
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Fig. 8 Time averaged structural intensity of the crude oil tanker excited at 8.469 gz



