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KBaJpaTHIX KOMIPOK. YMOBa (3) BUKTIOUAETECA 32 TOMOMOIOK MeTody ITpadHIX (hyHKIII
3 BUKOPUCTAHHAM INTpadHIX 106ABOK BUIY

N

1. 4
?( q(x1,)A%; — 2Qq) ©
r=1
(8)

ObMmexenna (4) v BUIIIAO HEPIBHOCTEIl 3aTOBONBHAIOTHCS NPH 3aCTOCYBaHHI METOIa

JTOKAIBHHX Bapiariii. OTpiMaHiil po3moalI 3yCIilib q(x1) 6es 3aCTOCYBaHHA cTablmizaropa
Ta OTPHMAHHIT PO3B’ 30K PEryIAPI30BAHOL 3214l TOKA3VIOTh, O PETYILPI3AILA M030aBIIe
O3B 30K BII OCIIIALLLL, XapaKTepHNUX I HecTIHKIX 2a1at.

AHATITHYHINA TA YHCEJIbHAN AHAJII3 MIKPOTPINIMHHA B3TOBK
KOPCTKO 3AKPIHIIEHOI'O KPAIO TOHKOI HAKJTAJIKH

O.M. Knenkor!, B.B. To6oxa?

1 Tninposcokuii depacagHull 2papHO-eKOHOMIUH U YHIgepCUnem
2MIninposcokuil Hauionanonuii ynieepcumem imeni Onecsa Fonuapa

PosrmsiHeMo IUIOCKY 3a1ady Ul MIKPOTPIIHHI [o<5 , JIKA PO3TAINIOBAHA B3JIOBK
JKOPCTKO 3aKPiILIEHOro Kpamo < — 0 130TPOITHOTO, NIHIHO HPY/KHOTO, HEeCKIHICHOTO IIapy
(Toukoi Hakmamkm) TOBMMHH # . TpimMHA BBAKAETHCS BUAKPHTOK 3 PIBHOMIDHIIM
BHYTPIIIHIM THcKoM £0 Ha ii TOBepXHIO.

3aCTOCOBVIOUH [0 piBHAHB JliMe IHTerpanbHi mnepeTBopeHHA Dypbe OTPHMYEMO
HACTYIIHY CHCTEMY anrvanan IHTETPATBHIX PIBHAHB APYTOTO POy 3 AapaMu Tiy Korm

]f—dﬁng\xw[[ My (x.8) £y (8)+ My (x2) £y (2) e =0
ey 3 (1)
1F A4, 7 ?
v (x)+=| —d + [ [ My (m2) £ () + My (x2) £, () e =+ =2
Tt 2 @8 )
3 I0JATKOBHMIT YMOBAMII
] A
I_,f’l(f.;d.c=0 Ifi (£)de=0
> o ) 3)
a"t’(xfo] a](x;D:l
Sl == g = S
e 2 S Ha ~PEX =D _ gepimomi dyHKuii,
1+ x -1
A= y= o
e ®+1 & _gomcranTa Mycxenimeini.

Po3p’sa30k cuctemu (1)-(3) 3maiimeHo 3a domomororo KBaapaTvpHoi dopmynn I'ayca-
UeOnmepa 3 BHKOPHICTAHHAM IPOIEAYPH KOIOKAmii IO By3naM MHOrodrleHa YeGmmiepa
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apyroro pomy. UncenpHa LTIOCTPaIlA OLEPXKaHOTO PO3B’A3KY MPOBENEHA T MIKPOTPIIIIIHII
TMOBKITHOIO 2 MKM TIPH TOBUTIHAX HAKTAmKN B miamazoni 0,6 MM mo 10 mxm. Kpim Toro

BRakanock, mo ¥ =03 E=2,6107%/ s’ o= 107" /v’ . CIif 3a3HAUATH, MO A
TOBIIHI HAKIAAKH OUIBINOI 5 MKM pe3yiabTard PO3KPUTTH TPIUNMHI (JAKTHYHO He
BLIPI3HAIOTLCA Bl BIAMOBITHUX Pe3YIBTATIB JUIA MIBIUIONINHY, a JUISI TOBOIMHN MeHIo1 0,6
MKM PO3KPHTTS TPIMUHH CTAIOTE GIM3LKIMII IO MOMKIINBOI TPAHIII BUKOPICTAHHS TIHIHHOT
Teopll TpyXHOCTI. Ha OCHOBI oJepkaHNX pe3ylbTaTIRE NPOBeJeHMI aHam3? HeoOX1THOCTI
BpaxyBaHHA B3aeMOIi GepeTik TPINTITHI 13-3a TORepXHeRoTo edekTy [1].

Jns BUOAOKY TOHKOI HAKIAIKH CKIHYCHHOI JOBXKHHU, HI0 KOHTAKIVE 3 IIPYKHOK
OCHOBOIO CKIHUCHHIX pO3MIpIB aHATI3 IPOBEICHO 3a JOMOMOTOI) METOAY CKIHUCHIX
eneMeHTIR. OTpHMaH]l PO3MOIITH HANPY/KEeHb, PO3KPUTTSA TPIINIIHN Ta MBIAKOCTI 3BITEHEHHA
eHeprii g pI3HHX MEXaHIYHIX XapaKTepHCTUK CKIAJIOBHX OiMarepialny, iX pi3HHOX
FeOMETPHYHIX XApaKTepHCTUK 1 PI3HHX HABaHTakeHb. JIId BHIAIKY, KO JKOPCTKICTH
OCHOBH Ha0araTo OLIBINA JKOPCTKOCTI HAKIAAKHU, a ii JOBXKHHA Habarato OLIbINA JTOBIKITHH
TPIMIMHA TPOBEISHO MOPIBHAHHA AHAMITHYHNX 1 UNCENBHHX PE3VABTATIB 1 OTpUMaHe iX
XOpOILe V3TO/KeHHA. AHAMTUYHEM Ta YHCEIbHIM METOJAMI IPOAHATIZ0BAHO TAKOXK 3MIHA
(opMH PO3KPUTTS TPIMIHM 31 3MIHOIO JTOBKIHH HAKTAJKI Ta ii TOBIIHIL, a TaKoXK Bapialii
MBHAKOCT] 3BUIBHEHHA CHEpPIil B 3aIe/KHOCTI BLI 3MIHH TOBIONHH HAKTIAIKI. BrseieHo
CYTTEBHIT PICT OCTAHHBEOTO (JAKTOPY TIPH IMEHTIIEHH] ii TOBIIITHIL

1. Jianlin Liu, Runm Wu, and Re Xia. Surface effects at the nanoscale based on Gurtin’s
theory: a review. J Mech Behav Mater 2014; 23(5-6): 141-151

IDENTIFICATION OF MOMENTS OF INERTIA OF A RIGID BODY
N.V. Zhogoleva, V.F. Shcherbak
Institute of Applied Mathematics and Mechanics NAS of Ukraine, Slavyansk, Ukraine

The problem of inertial characteristics identification. The problem of experimentally
determining the inertia tensor of a body of arbitrary shape is a technically complex task. At
the same time, these quantities are included in the laws of motion of mechanical objects and
in many situations may change during the movement. All this makes relevant methods for
determining inertial parameters based on the results of measuring output signals in real time.

This report examines the model problem of determining the main moments of inertia of a
rigid body with a fixed point from information about its angular velocity. The solution is
carried out using the synthesis of invariant relations i extended phase space. The method of
invariant relations was developed in analytical mechanics [1] and consists of obtaining
additional equations connecting the components of a mathematical model. Its modification in
control theory makes it possible to form finite relations for determining unknowns in inverse
control problems [2].

We will consider a model of a free rigid body rotating around its center of mass. It is required
to determine the main central moments of inertia [1, [, /3 based on the results of measuring the

angular velocity vector w=(w1,m2,m3). Let us infroduce dimensionless parameters
I —1I3 Is -1 L -1
ay = ——, a; = it T
3

I, I,
Then Euler's equations, written in the main axes, take the form

o



