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Transition curve from Plate-Like to
Beam-Like Behavior of Free-Free Beams

and Plates*
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ABSTRACT

This paper deals about Transition curve from Plate-Like to Beam-Like Behavior of Free-Free
Beams and Plates. The uniform cross section area of free-free beams and plates were used in this
work. The finite element program (ANSY'S) was used to analyze the free vibration of free-free beams
and plates to set the natural frequencies and mode shapes. The transition curve from plate-like to
beam-like behavior was obtained and was presented in the polynomial 2™ order equation.

Keywords : Plate-Like Behavior, Beam-Like Behavior, Free-Free Beams and Plates, Natural Frequency,
Free Vibration, Mode Shape
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urwunsBwliilung@nssuasoniuin (Haned, 2549) m3dmTeRannnei Rayleigh-Ritz

Method sniszgndldmdranutsrsumaniiennmiauasiieusasanuiu (Aus@in, 2548)

N3IATZANIING B

ANN13VaINITIAR WY (Equation of motion)

FUMIVBINIAROUAMRTUMIEUFL IR aUTaIA T UAILEAI lUaNNIN (1) lasRansan

muﬁﬁﬂﬁﬁé’@aﬂwLmual“ﬁﬂqwﬁ"uadEuIer-BernouIIi Beam (M. Boltezar, B. Strancar and A.
Kuhelj, 1998), ( G. C. Nihous, 1997), (X. Q. Liu and R. C. Ertekin and H. R. Riggs, 1996), (C. L.
Kirk and S. M. Wiedemann, 2002), (S.P.Timoshenko,1990) uaz'lifianiaiugifian (Shear

deformation) uasanulduaaslilugf1(n)( X. Q. Liu and R. C. Ertekin and H. R. Riggs, 1996)
utrovasannlamnuwald X =0  durndinwald X =L wefwudidngawa dX e
waadlilugun 1(2) die 1engdad 2 vasiiagu (Newton’s second law) fiviafiuudian gazle
FUNNTVBINILARBUNNATOLARUMTEUELLNBUAINYINVEIAH JUNTN (1) Luaunsdniy
NMITWRZLIOUTDIA
oY _ 0% o%Y
AL A VAL ()
oX oX ot

o
1ila
El = anaunssuesnslnea (Flexural rigidity)

E = Young’s modulus (N/m?)
| = Area moment of inertia (m*)

P = aunwiuwiin (kg/md)

A= fudinda (m?)

M = Tuudaa (N.m)

T = mszluuunuiivwwiuny X (N)

Q = usaidion (Shear force) Tumithdauuads (N)
t =178 (Second)
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, =0, 6
dx? | dx® dx ©
X= =0
2 3
d 2/ _0, - d 2/ e 0
dx® | dx dx ]|
HALBREVBIFNNTT (5) fia
y(x) = Acosh(e,x) + Bsinh(e,x) + D cos(a,x) + E sin(e,X) )

a A
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at K = p
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afa; = p*
a,a, = f 9)
af k> =a?

2 2 _ 2
a, +k°=a;
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anvn1sansabedwiz(Characteristic equation)

28°[L— cosh(a,) cos(a,) |+ (af — af)sinh(ey)sin(a,) =0 (10)

aumsfi (10) sansadiowlwaglugiues Stiffness parameter k uazanudliié g law

fnua bt

ad —af =—(k® +3p%?) (11)
FUNIANE ML (10) F9nananin

28°[1— cosh(e, ) cos(a, )] - k? (k* +38*)sinh(e, ) sin(a,) =0 (12)

udtilasannienzianudasen i nseluuuiuny (Free-free beam without axial load)

FUMIANMIMZIUNIEZ (12) naneLil
1—cosh(p;)cos(f;) =0 (13)

minsangdinlnuednivaunivssluuunuldanudunuivassunsi ) azld
fuMIN (7) lndde

y(x) = Alcosh(a,X) + (@?  a2) cos(a,X) |+ B[sinh(a,X) + (a, / a,)sin(a,X)]  (14)
en)
y(x) = Bc, sinh(e;,x) + ¢, cosh(e,X) + ¢, sin(a,X) + ¢, cos(a,X) ] (15)

oAl a & = a A . .
udtilasanndenzinsmanudasei a1z luuuiunn (Free-free beam without axial

load) TFanusuNUsUaIauANTA (13) &uNNTU9 Mode shape (15) 39nanaiilu

Y,() = foosh(3,X) + c0s(6, ) + B(sinh(6, ) + sin(, )} (10
\fesuiszans B da

__ {eosh( B1) - cos( B,) }
2{sinh( B;) —sin( 3,)}

(17)
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f =47.359r% — 46.877r (18)
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