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Localized Bending Waves in an Elastic Orthotropic Plate
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B pelioTe npMBeacHE PelyARTATHL MCCAENOBAHHA BONPOC CYIIGCTEONAMWA  HSIHONBIX
OEATHIOBARHEIL BOM & OKPECTHOCTH CBODOAROTO KA NPAMOTOTRHON OPTOTPONHOH 0 aCTIHHEN,
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The aim of this work is the theoretical study of bending localized waves in & thin elastic
orihotropic cantifever plate. These waves are spatially non-uniform bending perturbations varying in
time, localized near the vicinity of limiting free serfzce of 2 plite and practically immaterial ouiside
this relatively narrow zone, The first stmdies related to the localized bending waves In elastic plates
were firsl presented in 1] and furthee developed in [2], where for semi-infinite plate the existence of
surface bending waves near the free edge have been shown, For two semi-infinitive plates being in
conditions of clastic contact, & similar problem was investigated in [3],

The dynamic problem is considered for clastic bending propagation waves in
an orthotropic cantilever plate. one edge of which is free from mechanical stresses
and restrictions,

In Cartesian system (x,y), where the plate occupy domain x& [l],a].
yE[L'F,b] the equation for plate middle plane normal displacement W(x,y} can
be cxpressed as [4]
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In (1) I'£=IE}_!§,ﬁ=_}'E';h, k-(E,EZJ'}é[VIEI+2[1—v]v2)6]_.

EE, GV, v, are elastic constants, p is the bulk density of plae material,
and is the thickness of plate. In the case of an isotropic plate one has k=1.
For cantilever plaic the equation (1) is supplemented by the following boundary
conditions:

Free cdge (the bending moment and the generalized transverse force are vanished)
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=0 at B=0 (2)
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Where the following notation are used

" _ViE _ viE,
J.EE JEE,

Liy supporied edges (the displacement and bending moment are vanished)
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W =0; ﬂ-ﬂ al =0; a=afk " (4)
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In(1-4) a time-harmonic plane wave solution be considered

W (e, But) = W, (B)sin( p, ) explicon) (5)
here (0 is the vibration frequency, p, =nnk|""/a

tituting (5) in (2-4) we have the following self-adjoint eigenvalue boundary
roblem for displacement function W, (ﬁ}
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~(2k -v)pIW =0 at B=0 (6)
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W=0; E‘-ﬂal B=bE;"

ion for negative eigenvalues 1 = —|;".,|

FO W =F"(w) (7
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In the case of elongated plate b/a == 1 replacing function

1]1(11 JEk £k —u ) — 1 we can obtain the results of [6).

Based on equation (7) the necessary and sufficient conditions are obtained

regarding localized wave exisience in depend of on anisotropy coefficients k,v.
Itis shown that equation (7) may have only one root that correspond 1o localised
bending wave,

F*(u) = [k _1”'1‘»‘;“'2'I'u)_thf*;',r k= k"’—.u):‘fn =(E,/E,)""bn/a
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