10th International Workshop AMADE, Minsk, Belarus, September 15—17, 2021

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.

k=0
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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ﬂOHyCTI/IMbIe BOSMYIIIEHUA UCKAJIUCh CpeJIn BOSMyHLeHI/IfI BHUJIA:
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7€ Gijk, Tijk, Sijk € R, 1,7, k,n € NU{0}; a(t) — nmpousBosbHast HeNpepBIBHAS CKAJISIPHAsS HEIETHAS
dyHKITHS.

Teopema 1. IIpud = a u b = c = e = 0 ompasicarowan dynkyua cucmemos (1) coenadaem c
ompasicaroweti Gyrryuets cucmemol

T = zla+z)(1+ai(t)) +y(aa(t))),
¥y = yla+2z)(1+a() —z(az(t)), (2)
io= — (@ +y*+22) (T+a(t)),

2de a;(t), i = 1,2 — npouseosvhvle CKAAAPHBIE HENPEPBIGHBLE HEYEMMHBIE HYHKUUL.
YTBep:KIeHne TeOPEeMbI JJOKA3bIBAETCsI C IOMOIIBLIO TeopeMbl 1 [6] mocseoBaTebHOlN IPOBEPKOii

TOXKJIECTBa %%X(t’ x) — 8Xa(t’$)
T

ot Oz

A = 0 mist KaxkJ0ro Bekrop—Muoxkuresst A npu «;(t). B
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PEAKIINS HUXKHEN YEJIIOCTU C YCTAHOBJIEHHBIM
3YBHBIM ITPOTE30M HA OKKJ/IFOBMOHHYIO HATPY3KY
. B. Hazapenko, C. M. Bocakos, II. II. Mymnuk,

C. Il. Py6aukoBuu (Munck, Benapycs)

[Tpu mostHOM OTCyTCTBHMU 3yOOB HUKHEH deaiocTu 3hHEeKTUBHOE BOCCTAHOBJIEHUE YKEBATEIHLHOM
GYHKIINKT BO3MOXKHO C MCIIOJIb30BAHNEM ChEMHBIX [IPOTE30B C (pUKCcAlMell Ha nMILiaHTaTax. B to xe
BpEeMsl, IIPU ITOCTOSIHHOM OKKJIIO3MOHHOI HArpy3Ke MMeeT MECTO BpallaTesIbHOe JBUXKEHHUE IIPOoTe3a,
KOTOPOE MOYKET IPUBECTH K CHUXKEHUIO >KEBATEJIbHON (PYHKIINU M K CYIIECTBEHHOMY BO3/IEHCTBUIO
Ha, CJIU3UCTYIO 000JIOUKY HMKHEH uemocTu. [109ToMy aKTyasbHBIM sIBJASETCS BOIPOC O KOJUYIECTBE
UMILIAHTATOB, KOTOPOE CJIEIYET UCIIOJIb30BATH MIPU YCTAHOBKE MPOTE3a, 9TOOBI 00ECIeInTh HU3KUI
YPOBEHb HAIIPSI2KEHUHT B CJIUBUCTON 000I0UKe 1 KOCTHOHN TKAHU, a TaKKe ylaepxkanue rnporesa. [lernio
HACTOSIIEH PAOOTHI SIBJISETCS OlIPeJIe/IeHIe HAIPS KEHHO-1e(POPMUPOBAHHOTO COCTOSIHUS HIXKHEH de-
JIFOCTH TIPU JIEHCTBUU COCPEIOTOUEHHOM HAIPY3KM Ha OKKJIIO3MOHHYIO TOBEPXHOCTH 3yOHOIO IIpOTe3a,
3aUKCUPOBAHHOIO Ha JIBYX CHEPUUECKUX UMILIAHTATAX.

JL1s1 TOCTpOEHUsT TBEPIOTETBHON MOJIE/IN HUYKHEN JeTIOCTH U 3yDOUYETFOCTHOTO ITPOTE3a UCIIOJIb-
30BAJINCH COOTBETCTBYIOIINE JAHHBIE KOMIIbIoTepHONl ToMorpaduu. O6paboTka JaHHBIX OCYIIECTB-
asiack B nakere Mimics 13 (Materialise, Leuven, Belgium) ¢ yuerom ry6uaroit u KOpTHKAIBHOI
KOCTHON TKaHU, & TaKKe CJIU3UCTON 000s10uku. B cpejiHeM ToJIIUHA CJIM3UCTON OOOJIOUKHU COCTAB-
JideT 3,0 MM. MO,ILG.HI/IpOBaHI/Ie NMILJIaHTAaTOB CO CCbepI/I‘{eCKI/IM CO€eIMHEHNEM BBIIIO/JIHECHO B IIaKeTe





