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A Study on Vibration Power Flow of 2-Dimension Structure Travelling from the Source

Y. H. Noh, D. Y. Kim, D. K. Hong, Y. S. Kwon(Mech. Eng. Dept., Dong-A Univ.),
C. W. Ahn, G. J. Han(Mech. & Ind. Syst. Eng. Div., Dong-A Univ.)

ABSTRACT

To control the vibration and sound of structure, it is important to analyze the dynamic action of structure. And
through those analysis, the vibration source and the flow path is understood. To grasp that, when the two-dimension
plate structure is shaken by a harmonic point excitation with the natural frequency using the finite element method,
this paper presents the relation between vibration power flow and mode shape. As those results present to vector

flow, the vibration power flow is visualized.
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Table 1 Mechanical properties of plate

Mechanical property Description

$S400
o [kg/mm’] 7.959¢-9
E [MPa] 204,080
v 0.33

Table 2 Dimensions of structure

Item list Description(mm)
Length of structure 500
Width of structure 250
Thickness of structure 1
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: transverse shear forces

: bending moments

: membrane forces

(9}
M. .M,
M,,, M, : twisting moment about x and y
Nyy
N,, : membrane shear forces

v; 1 local translational velocities in direction ¢

¥; : local rotational velocities about axis ¢
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Fig. 2(a) Moments of plate element
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Fig. 2(b) Membrane and shear forces of plate element
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Table 3 Natural frequency of plate

Mode Natural frequency(Hz)
1st bending mode 3.37
Ist twisting mode 14.32
2nd bending mode 21.12
2nd twisting mode 46.91

Fig. 3 1st bending mode shape of plate
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Fig. 7 Vector flow of vibration power flow in Ist
bending mode shape
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Fig. 8 Vector flow of vibration power flow in Ist
twisting mode shape
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Fig. 9 Vector flow of vibration power flow in 2nd
bending mode shape

Fig. 10 Vector flow of vibration power flow in 2nd
twisting mode shape
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