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2. Features of the propagation of cylindrical waves in hyperelastic materials with an internal structure

Pedepar:

1. Incepraiifina po60Ta IpUCBIY€Ha JOCiIKEHHIO [IOIMPEHHS UUJIIHAPUYHUX XBUJIb B TilepPIPY>KHUX
KOMIIO3UTHUX MaTepianax. BuBeieHO HeJliHiNHI XBUJIbOBI PIBHAHHS 1114 Pi3HUX MIPECTABIIEHb IIPY>KHOTO
[IOTEHIIiay, IO BiAIOBIAAIOTL ABOM Pi3HUM MIKPOCTPYKTYPHUM MOZEJSAM KOMITO3UTHUX MaTepiasiB — Momei
eeKTUBHUX NPY>KHUX MOIYJIB i Mozesi nBodasHoi npyxHoi cymimti. OTpUMaHO HabMKeHi po3B’s3KY Ha OCHOBI
dyHKUiN XaHKesIs 7151 pafia/IbHUX [103I0BXHUX UUIHAPUYHYX XBUJIb Ta HA OCHOBI PyHKLIN Beccens as
KPyTWIbHUX LMJIiHIPUYHUX XBUJIb. [IpoBeeHe KOMITIOTEpHE MOJeIIOBaHHS €BOJIOLI] paniaTbHUX HUIHAPUYHUX
XBUJIb | KDYTUJIbHUX IWJIIHAPUYHUX XBUJIb 17151 BUNIAAKIB i30TPONTHUX Ta TPAHCBEPCAIbHO-130TPONTHUX MaTepiasliB.
Ha ocHOBIi pe3ysibTaTiB 11bOro MOZIE€/II0BaHHS IO6YJ0BAaHO ClieHapii pO3BUTKY €BOJIIOLIiI Ta IPOBeieHe TIOPiBHIHHS
Pe3yJbTaTiB IJ1s1 BUIIQAKIB “IIJIOCKA XBUJIS — UMJIIHIPUYHA XBWIS, "UUIHAPAYHA XBUJISL — UAIIHAPUYHA XBUJIS,

OTPMMAaHMX JJ1s NIOTeHLianiB MepHarana ta CiHbIODIHI.



2. The thesis is devoted to studing the propagation of cylindrical waves in hyperelastic composite materials. The
nonlinear wave equations are derived for different representations of the elastic potential, which correspond to
two distinguishing microstructural models of composite materials - the model of effective elastic moduli and the
model of two-phase elastic mixture. The approximate solutions are obtained for the radial cylindrical waves basing
on the Hankel functions and for the torsional cylindrical waves basing on the Bessel functions. The computer
modeling of evolution of both the radial cylindrical waves, and the torsional cylindrical waves is carried out for
cases of isotropic and transversely isotropic materials. On basis of results of modeling, the scenarios of evolution
are constructed and the comparison of obtained for Murnaghan and Signorini potentials results is carried out for

cases "plane wave - cylindrical wave", "cylindrical wave - cylindrical wave".
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