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YCTOMYUBOCTH HEJIMHEMHO-YIIPYT O
NMUJINHIPUYECKOM TPYBbI
C NOBEPXHOCTHBIMU HAIIPSI)KEHUSIMU
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Annoranus. [IpoGnema ycroitumBocTH paBHOBeCHs Je(GOPMUPYEMbIX Tel MPEACTABISICT 3HAYUTENBHBIN
UHTEPEC KaK C TEOPETUYECKOH, TaK U C IPAKTUYECKOM TOUYKM 3peHus. BceilencTBue pa3BUTHS COBPEMEHHBIX
TEXHOJIOTHH OOJIBIIYIO aKTyaJbHOCTh IPHOOPETAET BOIPOC aHaKM3a YCTOWYMBOCTH NP y4YETE Pa3IMYHBIX
TTOBEPXHOCTHBIX sBJIEHHUNA. HacTosiiast paborta nocesieHa n3y4eHnio onypkaryy paBHOBECHs HEIMHEHHO-YTI-
pyrux TpyO C MOBEPXHOCTHBIMHU HampspkeHHsIMU. B pamkax mozmenu I'eprina — Mepoka pu 0CEBOM pacTshKe-
HHUHM — CKaTHU MCCIIE0BAHO BBITYYMBAHNE IMIHMHAPUYECKON TPyObl, Ha BHEIIHEH 1 BHYTPEHHEH MOBEPXHOCTSIX
KOTOPOH JEHCTBYIOT TIOBEPXHOCTHBIC HampspkeHHA. [Ipu 3ToM mpeamonaraisoch, YTo yOpyrHue CBOWCTBA TPYObI
B 00beMe MOCTOSIHHBI MJIM M3MEHSIOTCSI BIIOJIb pajanyca. Monens [epriuna — Mepyoka ¢ MeXaHHYECKOW TOUKH
3peHHs1 PKBUBAJIEHTHA Je(hOPMHUPYEMOMY Tely, Ha MTOBEPXHOCTH KOTOPOTO NPHKIIeeHa yrnpyras Mmemopana. TeH-
30p NOBEPXHOCTHBIX HANPSIKEHUN MPHU ITOM MOXKET pacCMaTpUBAThCS KaK TEH30p YCHIINH, JeHCTBYIONIUNA B
JaHHON MeMmOpane. [ Mpon3BOJIBHOIO U30TPOITHOTO CKUMAEMOI0 MarepHalia MOJy4eHbl TOYHbIE YPAaBHEHHUS
HEWTPaIbHOTO paBHOBECHS 1 c(hOPMYIMPOBaHA JIMHEAPU30BAHHAS KpaeBast 331a4a, ITyTeM PEIIeHNs] KOTOPOH hc-
CIIe/TyeTCsl yCTOMYMBOCTE OJHOPOIHBIX U HEOJHOPOIHBIX MO TOMIIMHE CTCHKH IMIIMHAPHIESCKUX TPYO ¢ TOBEpX-
HOCTHBIMH HarnpspkeHusiMu. [Tpu 9ToM 1okazaHo, 4To eciu Marepuai TpyObl B 00beMe OHOPOJICH, a yIpyrue
CBOMCTBa BHEIIHEH M BHYTPEHHEH OBEPXHOCTEH 0COOBIM 00pa3oM CBsI3aHBI, TO JUIsl aHAJIN3a €€ yCTOHYNBO-
CTH IOCTaTOYHO PELIUTH YIPOILIECHHYO JIMHEAPU30BAHHYIO KPAeBYIO 3a1a4y.

KuroueBble cJi0Ba: HENWHEHHAs yNPYrocTh, YCTOWYMBOCTH Ae(HOPMHUPYEMBIX TEJ, MOBEPXHOCTHEIC
HanpsHKEHUsI, MojielTb [ epTruHa — Mepioka, HUITHHAPHYCSCKas Tpyoa.

STABILITY OF NONLINEARLY ELASTIC CYLINDRICAL TUBE
WITH SURFACE STRESSES

D.N. Sheydakov!, I.B. Mikhailova'

Abstract. The problem of equilibrium stability for deformable bodies is of major importance both from
theoretical and practical points of view. Due to the development of modern technologies, the problem of stability
analysis while taking into account various surface phenomena becomes relevant. This research is dedicated to
the buckling analysis of nonlinearly elastic tubes with surface stresses. In the framework of Gurtin — Murdoch
model, we have studied the stability of a cylindrical tube under axial tension-compression. It was assumed that
the surface stresses are acting on the external and internal surfaces, and the bulk elastic properties of the tube
are either constant or vary along the radius. From the mechanical point of view, the Gurtin — Murdoch model
is equivalent to a deformable body with glued elastic membrane. In this case, the stress resultant tensor acting
in the membrane can be interpreted as surface stresses. For an arbitrary isotropic compressible material the
exact neutral equilibrium equations are derived and the linearized boundary value problem is formulated: by
solving it, the stability of homogeneous and heterogeneous through the wall thickness cylindrical tubes with
surface stresses is analyzed. It is also shown that if the bulk material of the tube is homogeneous and the elastic
properties of the external and internal surfaces are connected in a special way, then to study its stability it is
enough to consider the simplified linearized boundary value problem.

Keywords: nonlinear elasticity, stability of deformable bodies, surface stresses, Gurtin — Murdoch model,
cylindrical tube.
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