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Abstract

The free vibration analysis of cantilevered plates and beams
with thickness 5 mm. The lengthwise was fixed 500 mm and the
breadthwise was varied with the geometric ratios of 0.25 up to 20
were analysed by means of the finite element analysis. The
analysis was used to calculate the first 40 natural frequencies
and mode shapes. The mode shape was used to identify the
behaviour of cantilevered beam-like or plate-like. The transition
curve from cantilevered plate-like to cantilevered beam-like

behaviour was found in polynomial form.
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(10,0) 5191.3 10
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Auluudaznydl ihaflizmauminidguauianinazasisoid  tanansaneds

WifinatesdannuFuRuiveIaun1T A1ANNRTIINTIALE (1] nudns didsemal, 2545, mIdwasfaunana. NPNWY:
§ATEIUNIIAHA F901A85F Response Surface Method ¥ FUnANA ST Lﬁﬂgmfu dulaloi.
ez lagansausednavasauniseanyiluzdues 2] Aws@ih aslada, 2548 MIIATEFMAANNATIIITAV0S
ausnRusaonalUil auiin. Semnsuans v, 97 32, adufl 6, wih 755-763.
nadinIudsdudgmautaniinavedingianizd1lugas 3] Ming-Hung Hsu. 2003. Vibration Analysis of Isotropic and
mmﬁﬂmju ﬁﬁm‘iLLﬂiﬁumﬁﬂiuﬂgaﬂﬂﬂwﬁﬂﬂEqi%mﬂ 70 - 210 Orthotropic Plates with Mixed Boundary Conditions. Tamkang
X 109 N/m2 fa Journal of Science and Engineering, Vol. 6,No.4, pp.217-226.
[4] K.Hyde, J.Y.Chang, C.Bacca, J.A.Wickert. 2001. Parameter
f =41.5197 —9481E* x 10~ + 1.7307E Studies for Plane Stress in-Plane Vibration of Rectangular
— 2338 — 0.673E + 290.16 (14) Plates. Journal of Sound and Vibration, Vol.247, No.3,
pp.471-487.
[5] M.Chiba, I. Yoshida. 1996. Free Vibration of a Rectangular

NIUNIUUTHUAI A UFNTANIINAVDITHQLANIEAIAY

W AN IuU IR REIAI R WILEKaNN 2700 - 8030 kg/m® Plate-Beam Coupled System. Journal of sound  and

as Vibration, Vol.194, No.1, pp 49-65.
[6] C.Rajalingham, R.B. Bhat, G.D. Xistria. 1996. Vibration of
_ Rectangular Plates using Plate Characteristic Functions as
f - 56906}/2 * 2893'02 <10 - 007761",0 (15) Shape Functions in the Rayleigh—-Ritz Method. Journal of
+565.39r — 0.159p — 449.31 Sound and Vibration, Vol.193, No.2, pp.497-509.
[7] Zhou Ding. 1995. Natural Frequencies of Elastically
ﬂiz?l,mim_liﬁumqmauﬁ’ﬁﬂ’mnamaﬁ’a@lLﬂ,W’]:@i’]é"@]i’]mu Restrained Rectangular Plates using a set of Static Beam
Wazay Nlmaulsduenaanduiamesan 0.22 - 0.33 fa Functions in the Rayleigh - Ritz Method. Elsevier Science,
Vol.57, No.4, pp.731-735.
f =4791r° + 788.280° + 63.756rv [8] W.Weaver,JR., S.P.Timoshenko, D.H.Young. 1990 Vibration
+ 38.334r — 572.680 — 18.497 1o Problems in Engineering. 5" ed. John Wiley& Sons Inc.

[9] Y.Kobayashi. 2002. Reduced - Order Nonlinear Modal
duanual Equations of Plates Based on the Finite Element Method.
En;Iish Letters http://mech-me.eng.hokudai.ac.jp/~kiriki/Reduce.pdf(accessed
A = Anfinthdavasanu (m?) on May 2005).

a = ANNLNIVDILNWLILREANY (M)
b = AMUNINTDIUNBUILAZAY (M)
D = flexural rigidity of the plate

E = Tugaganudangu (N/m’)

f = fnANATITNTA (rad/sec)

h = ANNRUIVBILHUUIILAZAT (M)
I = moment of inertia of a plane area (m4)
r = 90 NFEIUNILIVA TR

t = AMURUIVDILNULIILAZAY (M)
Greeks

o, = fANAETTINTR (rad/sec)

,32 = dndume (rad)

P = AMUAUILUL (kg/ms)

[04 = a constant depending on the mode
v = AN FIUNITY
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