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Metoto maHoi poboTH € mOOymOBa aroCTEPiOPHOTO OMiHIOBada MOXHOOK
Hetimana[ 1] anpokcumariit Mmetony o-FEM. a-FEM € xomb0iHamieto CTaHIapTHOTO
METOIy CKIHUEHHUX €JIEMCHTIB Ta NS-SFEM (node-
basedsmoothedfiniteelementmethod) 3 mapamerpom o, mo Ta€ 3MOTy OTPHUMATH
BEPXHIO Ta HIKHIO MEXI TOYHOTO PO3B’S3Ky /i 3agadi TPYKHOCTI B
€HEepreTUYHI HOPMI IIJIIXOM BiANOBITHOTO BHOOPY mapameTpy of2].

Posrnsgaerscst KBajipaTHa TUIACTHHKA 3 IIEHTPATBHUM KBaJPATHHM OTBOPOM
piBHOMIpHO HaBaHTaxeHa Mo HiBOoMy Kparo TuckoM g = 0.1 H/M® Ta KOpcTKO
3aKpilUIeHA B3JIOBX HIDKHBOTO, pemTa pedep IUIMTH BUTBHI BiJl HABaHTAXKCHb.
Marepian nauti — amomiliid. [Ipumyckaerbes, mo pedpo OTBOPY Mae€ JTOBXKHUHY
b =0.5 m, 30BHimHE pedpo wmtna = 1 M. B turonmni x; 0x, KOHCTpYyKILis 3aiimae
obmacte N=0,/02, , nme No={x=0,x)1<x,x,<2} i 0,=
{x = (g, x): |, — 1.5 < 0.5, i =1,2}.

[puxmag pe3yapTaTiB At po3B 13Ky 3 3915 enementiB 1 0=0.5:

Pucynox 1. MaxcumanoHi 20106HI HANPYHCEHHSA MA HOPMATIZ08AHUL MOOYb
nepemiujeHv
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Element.wise Neumann Error - Alpha-FEM
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Pucynox 2. Po3nodin oyinku noxudxu no eiemenmax

[loOynoBanunit ouintoBau HeliMana JeMOHCTpYE BHMCOKY YYTJIMBICTH JIO
JOKIBHUX OCOOJMBOCTEH TONS HalpyXeHb, 30KpeMa MOOIH3y BHYTPIIIHIX
BEpIIMH OTBOPY, J€ CIOCTEPIraloThCs CHMHIYIApHOCTI Tumy 1~ /2. Bimmoinmi
3HAYEHHS OLIHIOBaYa 3pOCTAIOTh y IIMX 30HAaX, IO Y3rOJKYETHCS 3 OUiKyBaHHIMHU
Ta BKa3y€ Ha KOPCKTHY JIOKAJI3aI[il0 30H MaKCUMalibHOi MOXuOKH. OTpumaHi
pe3ysbTaTh CBiAYaTh MPO MOSKJIMBICTE BHKOPUCTaHHS 1MOOYJOBAaHOTO OLHIOBaYa
JUISL aBTOMATH30BAHOTO 3TYLICHHS CITKH.

IIponemMoHCTpOBaHO Ta MpOaHaNi30BaHO poOOTY armOCTEPiOPHOTO OIliHIOBada
moxuboK ampokcuMmaniii Hefimana mns pi3HUX 3HaYeHb O Ta MOPIBHAHO 3i
CTaHJApPTHUM METOJIOM CKIHYEHHUX €JICMEHTIB.
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A POSTERIORI ERROR ESTIMATOR FOR ¢-FEM APPROXIMATIONS

In this work, an a posteriori error estimator of Neumann type is developed for the o-FEM
method, which combines the classical finite element method with the node-based smoothed
finite element method (NS-SFEM). By tuning the parameter o, upper and lower bounds of
the exact solution in the energy norm can be obtained, allowing better error control in
numerical simulations. The considered benchmark problem is a square aluminum plate with
a central square hole, subjected to uniform pressure on the left edge and fixed along the
bottom. The proposed error estimator successfully detects regions of high stress gradients
and singularities near re-entrant corners, providing a reliable basis for future adaptive
mesh refinement.
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