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MaTeMaTuuecKkoe MOJETHPOBAHIEe U OMOMEXaHUKA B COBPEMEHHOM VHHBEDCHUTETE.
Tezucnr nokaamoB X BeepoceniicKoi nKogbI-ceMUHapa, moc. JdusnoMopcekoe, 25— 30
Mag 2015 r., Poctos-na-/lony, U3nareanctso KOxHOro dhenepalbHOr0 YHUBEPCUTETA,
2015, 145 c.

COOpHUK CONEPIKUT TE3UCH JTOKJIAIOB, MpeIcTaBIeHHble Ha X Beepoccuiickyio
nrkoIy-ceMuHap «MareMaTndeckoe MOTETUPOBAHUE U OMOMEXAHUKA B COBPEMEHHOM
VHUBEPCHUTETE ».

OcHOBHO# TETBIO NMTKOJIBI-CEMUHAPA, ABIIETCA 0OCYZKICHUE COBPEMEHHBIX HATPaB-
JICHU U TEHICHIINH HAY IHBIX UCCJeTOBAaHUH B 00JIACTH MATEMATHIECKOTO MOIETUPOBA-
Hus 1eOpPMUPOBAHUS HOBBIX MATEPHAJIOB U €T0 TPUMEHEHUH K aKTVAJILHBIM 33, Ja9aM
MEXaHUKH U 6uoMeXaHuku. OOCYKIAIOTCS PE3VIBTATEI MOIECTUPOBAHUS TeT U3 (pu3n-
YECKH U TE€OMETPUYECKH HEJIUHEHHLIX MATE€PUATIOB, TPOOIEMBI BBLIYHCIUTETLHON Me-
XaHUKH (METOIH KOHEUHBIX W TPAHUYHBIX HIEMEHTOB), MACHTUMDUKAIMN TapaMeTpoB
JUTST MATEPHATIOB €O CJOKHBIME (DU3HKO-MEXAaHHUIECKUME CBOHCTBAMU (HOPHCTOCTD,
HETHHEHHOCT, HEOTHOPOIHOCTL, MUKPOCTPYKTYPa, Mhe309hMheKT), 3aJaun MOIe H-
poBaHusd, (HYHKIMOHUPOBAHUS U POCTA PATUIHLIX OHOJOTHICCKUX TKAHEH W CHCTEM
(KOCTHAS M MBINIEYHAS TKAHU, TKAHDB KPOBEHOCHBIX COCY/IOR), 3aJIaUN THIPOTUHAMUKH
KPOBOOOpAITEHU S, MOTECJIUPOBAHIE U ONTUMU3AIUS UMILTAHTAHTOB.

BazkupivMu acnekTaMu pabOTBI MIKOJILI ABISIOTCS U3YYEHUE BOMPOCOB HHTETDAITUN
9TUX HaAIpPaBJEHUN ¢ MPOIMECCOM COBPEMEHHOTO KIACCHYECKOTO €CTECTBEHHOHAYYHOTO
U UHKEHEPHOTO OOpPa30BAHUS, aHATN3 BAUSHUS MEKTUCIUILTMHAPHBIX UCCIETOBAHMH
Ha (POPMUPOBAHUE COBPEMEHHOTO VUEHOTO, OOCYZKICHUE COBPEMEHHBIX METOIOB U TEX-
HOJIOTHH TPENoTaBaHus TeXHUICCKUX U €CTECTBEHHOHAYYHBIX TUCITUILINH, (POPMUPO-
BaHUE HOBLIX VUEOHLIX KYDPCOB M CHEMUATU3AINN B paMKaxX 0OCYKIAeMBIX Ha, NTKOJIE-
CeMUHAPE HAYYHBIX HANPABICHU, TPUOOITEHHE MOJIOIBIX UCCIETOBATEICH K MOIETH-
POBAHUIO HOBBIX OOBLEKTOB.

Ikoma-cemunap mocesamiena 100-metuo HOxuoTO (henepanbHOTO YHUBEPCHUTETA
u 85-n1eTuio JOHCKOTO TOCYIAPCTBEHHOTO TEXHUIECKOTO VHUBEPCUTETA.

X Beepoccutickas wongepenuyusa «Mamemamusecrkoe MoOIeAuposarue U OUOMETA-
HUKG 8 cospementom yrnusepcumemes (noc. JJusnomopceroe, 25—30 maa 2015 2.) noo-

deporcana Poccutickum dondom gyndamernmanvrux uccaedosanut, npoexm N 15-01-
20475
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Modern composite materials have promising perspectives for an application in
many industrial sectors such as aerospace, automotive and electronics industries.
Their technical data could be estimated by using conventional fracture methods or
nondestructive technique. In the case of high costs of advanced composites, their
experimental testing with conventional fracture methods looks as less effective due to
the destructive nature of such experiments. On these reasons different nondestructive
techniques have been adapted or developed for a characterisation of advanced
composite material properties. There are static approach using three-point-bending
test and two dynamic methods, namely, impulse excitation method and inverse
technique based on vibration tests.

Tree-point-bending test and impulse excitation method use beam-like specimens
for a characterisation of the elastic material properties. Tree-point-bending test allows
the determination of Young’s modulus of the material in the longitudinal direction of
specimen which is calculated in terms of the measured centre deflection, applied load
and geometry of a beam with a rectangular cross section. The advantage of method
is its nondestructive nature under static load.To keep this approach nondestructive,
only the elastic behavior of composite beams is allowed.

Vibration test based on the impulse excitation is adapted for a determination of
the elastic properties of small beam samples. This method originally developed for
the testing of heavy concrete specimens can be applied for a lightweight structure
providing the non-contact vibration excitation and sensing, so that no additional
mass will corrupt the resonance frequencies. Beam like specimens used in this method
have specific resonances that are determined by the frequency equation. In order to
compute the elastic properties, it is necessary to establish dimensions, density and
experimental fundamental frequencies in bending and twisting of the beam with free-
free boundary conditions. The proposed method appears to be effective approach for
the characterisation of mechanical properties of composite materials. Only two beams
cutted along principal directions of panels and one vibration test for each beam are
required to determine two longitudinal Young’s moduli and in-plane shear modulus.

The basic idea of the inverse technique based on vibration tests of plate-like
specimens is that simple mathematical models (response surfaces) are determined only
by the finite element solutions in the reference points of the plan of experiments. The
identification parameters are obtainedminimising the error functional, which describes
a difference between the measured and numerically calculated parameters of structural
responses.It is necessary to note that the developed inverse technique does not require
special shape of samples and their time consuming preparation process.

The present techniques have been successfully applied for a characterisation of the
orthotropic elastic material properties of laminated composites.



