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ON EQUATIONS FOR THIN ELASTIC NANOSIZE STRIP
TAKING INTO ACCOUNT NONLOCAL EFFECTS IN THICKNESS DIRECTION
G. I. Mikhasev (Minsk, Belarus)

A plane isotropic elastic strip of thickness h and length [ with a traction-free faces is considered.
It is assumed that € = h/l and £; = a/h are small parameters, where a is the internal characteristic
dimension of the nanosize strip in the thickness direction. Vibrations of the plane strip are governed
by equations
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written in the dimensionless form. Here u,w are the longitudinal and transverse displacements in
the - and z-directions (0 < x < 1,0 < z < 1) respectively, p is the density, fx are the volume forces,

(m)

and o;; are stresses coupled to the macroscopic counterparts 0 by means of relations [1]:
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where £ is the local volume fraction in the Eringen’s two-phase nonlocal theory of elasticity.

Assuming that w ~ ™ u~e73 013 ~ 7! 033 ~ 1 [2], and 2 = ek, where k ~ 1, all required

o0
functions in (1) are expended into series by a small parameter €. In particular, w = ¢4 3 e*W.
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Considering step-by-step the sequence of arising boundary-value problems, we derive the sequence

of partial differential equations for the functions Wi (z, z,t). We detected that the partial differential
equation for Wy(z,t) is the classical beam equation, the differential equation for Wy + e2Wo(z, 2, 1),
taking into account shears, looks like the Timoshenko-Reissner one [2], while a differential equation
for Wy + e2Wa + e3W3(z, 2,t) is a new equation accounting additionally for the nonlocality effect in
the thickness direction.
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JAOITYCTUMBIE BOSMYIIIEHN A OBOBH.[EHHOfI CUCTEMBI JIDHI'®OPIA
B OZIHOM YACTHOM CJIYYAE
9. B. Mycadupos (I'poano, Benapycs)

B [1] usyuena o6o6ménnas cucrema JIsnrdopaa:

T = axr+by+zxz,
y = cx+dy+yz, (1)
z = ez—(a:2+y2—|—22); z,Y,2,a,b,¢c,d, e € R,

rie a, b, c,d, e — nmapaMeTpbl MOJIEIH.

Eciu k npapoii gactu cucrembl (1) 106aBUTBH JI0IYCTUMBIE BO3MYIIEHUsI, T.e. TAKHe JIOIYIIEe-
HUsI, KOTOPbIE HE U3MEHSIIOT oTpazkaoreil dyHkiuu cucrembl (cM. |2, 3]), To MHOTHE KadecTBEHHBIE
CBOIICTBa peIeHnii JOMYCTUMO BO3MYIIEHHONW CHCTEMBI COXPaHSTCsI. TakuMm 00pa3oM, pes3ysIbTaThl

uccse/joBanuii cucreMel (1) MOYKHO HCIIOIB30BATE JIJISE U3Y9EHHsT JIOMYCTUMO BO3MYIIEHHBIX CHCTEM
(. [4, 5).
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