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YIK 393.3
M. M. Tkauyk ®

NMPY>XXHE OCEPEOQHEHHA MATEPIANIB 13 KOMMO3ULIAHOIO
MEPEXEBOIO BY[JOBOIO

Memo0 waaxis MaxCuUMaLbHO20 NPOCYBAHHL NOWUPEHO HA UNAO0K NPYICHO2O0 oceped-
HeHHA Mmameplanis 13 KOMNOo3UYiliHoto mepedcesoto 6y0080t0. ¥ nodanns mikpodegopma-
Yill mepedxci 0as KOWCHOL 31 cKkaadosux YysedeHo oKpemi PO3N00ILU 8eKMOPI8 PO3MsY
AaHoK. Ha ocHO8T YymouHeHOT cmamucmuky Opienmayitl AGHOK Y WAALAL MAKCUMAAb-
1020 NPOCYBAHHA OMPUMAHO HOBE HOPMYAIOBAHHA KIHEMAMULHO2O CNIBBIOHOWEHHSA, U0
No6’A3Y€ Yi MIKPOMEXAHIUHT 3MIHHI 3 MaAKPOCKONIuHo Oeopmayiero mamepiany. 3a-
dauy eu3HaAUeHHSA PIBHOBALU MePeXHCt PO38’A3aHO 30 0ONOMO2010 NPOMINCHOZO OcepedHeHHs
OJegpopmay it ma 8i02yKy AAHOK CNIALHOI NOUAMKO80T Opienmayli. ¥ pesyavmami piaui
cKna0081 mepexnct 3aMIHeHO eK8l8ALeHMHOI0 AaAHKO010. ¥V pamKax 3anponoHosaHol modeni
8CMAHOBAEHO NOCAIO08HUIL Xapakmep ix NOEOHAHHA ma mepedayl 3Ycuad Yy mepedxcl.
IIpoananizosano AKicHi 8I0MIHHOCMI NOBEOTHKU Mmameplanié Pidnoi 6y00su, AKi NOACHIO-
OMBCS 20MEMPUUHUMU MA HIBULHUMU BAACTNUBOCNAMU eALMEHMIB KOMNOZUYIUHOL
mepedicesol MIKPOCMPYKMYpPu.

Katouoei caosa: mepeicesa MmiKPOCMPYKMYPA, NPYHCHA 20MO2eHIZAYLA, UWAAXU MAKCU-
MAABHOZ0 NPOCYBAHHA, MIKPOCHepa.

YNPYIrOE OCPEOHEHME MATEPUANOB C KOMMNO3ULUMNOHHbIM CETEBbIM CTPOEHUEM

Memod nymell maxcumarbHozo NPodsuiceHus PacnpocmpaHer HA CAYUaAll Ynpyzo0zo ocped-
HEHUS MAMEPUAL08 C KOMNOSUYUOHHBLM Cemesbim cmpoerHuem. B npedcmasienue mukpode-
Ppopmayull cemu 0as KaHOOU U3 COCMABAAIOUUX 8600AMCA OMmOeavHble pacnpedeserus 8ex-
mopos pacmsscerus 3genves. Ha ocnose ymounenno cmamucmuku Opuenmayull 36eHbes 8
NYMAL MAKCUMAALLHOZO NPOOBUNCEHUS NOAYUEHA HOBASL POPMYAUPOSKA KUHEMAMULECKO20 CO-
OMHOWLEHUS, C8A3BLBAIOWEZ0 IMU MUKPOMEXAHULECKUE NePeMeHHble C MaKpocKonuueckol Oe-
Popmayuell mamepuana. 3adaua onpedeseHus PaABHOBECUS CEMU PeweHa NPU NOMOWU NPO-
MeAHCYMOUuH020 ocpednenus 0eopmayuil U omrAUKa 38eHbed 00wWell HaUaAbHOU OPUeHMAYUL.
B pesyavmame paziuunble COCMABALIOUUE CEMU 3AMEHEHDL IKBUBALEHMHBLM 36eHOM. B pam-
KX NPedA0HCEHHOU MOOLAU YCMAHOBAEH NOCALO0BAMEAbHDBIT XAPAKMeP UX COUAeHeHUS U Nne-
pedauu ycuaui 8 cemu. IIPoaHaAU3UPOBAHDBL KAUECNBEHHblE PA3AUUUL  NOBLOCHUS
MAMEPUAN08 PAZHOOOPAZHOZ0 CMPOCHUSL, KOMOPHLE O00BACHAIOMCSL 2e0MeMPUUECKUMU U
PusuneckKumu ceoUCMBAMU INLMEHMO8 KOMNOZUYUOHHOU cemesoti MUKPOCMPYKMYPbL.

Katouesvle caosa: cemesas MuUKpoCmpyKmypa, Yynpyzas 20M02eHU3AYUSL, NYMU MAKCUMANb-
H020 npodsucerus, murpocgepa.

ELASTIC HOMOGENIZATION OF MATERIALS WITH COMPOSITE NETWORK STRUCTURE

The method of maximum advancement paths is extended for elastic averaging of materials
with composite network microstructure. Separate distributions of segment elongation vectors
for each of the components are introduced into the representation of the network microdefor-
mation. The statistics of the orientations of the links in the paths of maximum advance is
updated for this case. A new formulation of the kinematic relation is derived on this basis. It
connects these micromechanical variables to the macroscopic deformation of the material.
The equilibrium problem is solved for the metwork by intermediate averaging of the strain
and the response of the links with identical initial orientation. As a result separate compo-
nents of the network are replaced by an equivalent link. Within the framework of the propo-
sed model those links are found to be consecutively connected thus transmitting equal forces
in the network. The qualitative variations of material behaviour due to various composition
are analysed and explained by the geometrical and physical properties of the composite net-
work microstructure.

Keywords: network microstructure, elastic homogenization, maximum advancement paths,
microsphere.

Harm, Trexn. yu-1T «XIII», Xapkis Opnepsrano
05.10.19

™ myk.tkachuk@gmail.com


mailto:myk.tkachuk@gmail.com

