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A Study on Vibration Intensity of Laminated Composite Plate

J. Seo, D. Y. Kim, D. K. Hong(Mech. Eng. Dept., Dong-A Univ.), S. C. Choi(Mechanical Design Div.,
Changwon Collage), C. W. Ahn, G. J. Han(Mech. & Ind. Syst. Eng. Div., Dong-A Univ.)

ABSTRACT

In this study, to grasp the effect of vibration intensity for the laminated composite plate, the two-dimension plate
was shaken by a harmonic point excitation with the natural frequency using the finite element method. As the result,

it shows that the vibration intensity according to the change of angle-ply is various and it flows to the direction of

length rather than width in the plate. Also this paper represents those results to the vector flow.
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Table 1 Mechanical properties of plate

Mechanical property

Description

T300 carbon fiber prepreg

o [kg/mm’] 1.480e-9

E, [MPa] 106,200

E, [MPa)] 6,860

G2 [MPa] 3,570

Vi2 0.33

Table 2 Dimensions of structure
Itern list Description(mm)

Length of structure 500
Width of structure 250

Thickness of structure
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Fig. 2 Laminated composite construction
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Q. Qyz : transverse shear forces

M., M,, : bending moments

M,,, M, : twisting moment about x and y
N,,, N,, : membrane forces

N,,, N, : membrane shear forces

v; : local translational velocities in direction ¢

9, : local rotational velocities about axis
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Fig. 3(a) Moments of plate element
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Fig. 3(b) Membrane and shear forces of plate element
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Table 3 Natural frequency of plate according to angle-ply

Natrual frequency(Hz)
Angle-ply Ist | 2nd | 3rd | 4th
bending | twisting ; bending | twisting
[0°T20s 5.48 9.61 34.24 39.00
(079007 4.26 883 | 2668 | 34.54
[45°]a0s 1.96 10.52 13.19 29.16
-——[450/_450 10T 2.57 15.36 18.37 45.18
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Fig. 8 Vector flow of vibration intensity in Ist bending
mode shape[0°s
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Fig. 9 Vector flow of vibration intensity in 1st bending
mode shape[0°/90°] ot

Fig. 10 Vector flow of vibration intensity in 1st bending
mode shape{45°z0s

NN N ~ NN Y
R RRSEEEE ORISR ~ 1=
s s ], o -f - NN ANSNE
27an o o ] - - sIcISIN S s -
«
NEEREEEE BNEOaNYEE
[N I S [ Rt e e e ST R
/ pt ERE Jedele s P I -
70444 jofsfelr e de |2
N 7 v A=
- clelrlr i i~
111999 - Fr - -

Fig. 11 Vector fiow of vibration intensity in 1st bending
mode shape[45%-45] o1

5. 48

CFRP BHS% 4378
WAE] @ s —r"go}?\ii
2e 22e AN

2. CFRP i‘&’-‘# e AFUAANEE HM S
Az HFZhe] Wl wel AFAAAE &
chokstA vEle RS 4 & did

3. CFRP B E¥o| HZE7Zto] [0 3%,
A 239 Hu AFAEAE e et FAL
g HElY B3ES JIAE AE U F YU

4. CFRP SHHZHNAY HFHe] 552
Py yH] BEHTE Yooz HE 5 F o
435t

HOEH

—

. Leissa, A. W., "The Free Vibration of Rectangular
Plates,"” Journal of Sound and Vibration, Vol. 31, pp.
257-293, 1973

2. Young, D., "Vibration of Rectangular Plates by the
Ritz Method," Transactions of the ASME, Journal of
Applied Mechanics, Vol. 17, pp. 48-453, 1950

3. Pavi , G., "Measurement of Structure Borne Wave
Intensity, Part I :Formulation of the Method,"
Journal of Sound and Vibration, Vol. 49, No. 2, pp.
221-230, 1976.

4. Noiseux, D. U., "Measurement of Power Flow in
Uniform Beams and Plates," Journal of the
Acoustical Society of America, Vol. 47, No. 1, pp.
238-247, 1970.

5. D. J. Nefske and S. H. Sung., "Power Flow Finite
Element Analysis of Dynamic Systems : Basic
Theory and Application to Beams,” ASME, Vol.
111, pp. 94-100, 1989.

6. S. A. Hambric.,, "Power Flow and Mechanical

Intensity Calculations in Structural Finite Element

Analysis," ASME, Vol. 112, pp. 542-549, 1990.

- 895 -



