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XBUJIEBOJAX

2. Non-linear anharmonic effects at normal elastic waves propagation in a cylindrical waveguides

Pedepar:

1. Ha nincTaBi mogesni reomeTpruyHO Ta Qi3UYHO HeJiHiIHOro AedopMyBaHHS, 110 6a3yeTbCs Ha TEOPii CKiHYeHUX
Iedopmaliil Ta npefcTaBeHHi IPY>KHOTO NOoTeHLjany y popMi MypHaraHna, CTBOpeHi TeOpeTUYHI METOY [J1s
QHAJITUKO-YMCJIOBOTO JOCTIIKEHHS HeJliHITHMX aHrapMOHIUHMX €(EeKTiB re-HepPYyBaHHS APYTUX FapMOHIK IIPU
PO3IIOBCIOJIKEHHI OCECHMETPUYHNX HOPMAJIbHUX IIPY>KHUX XBUJIb Y BUJIOBXXEHUX [TPOCTOPOBUX i30TPOIHUX
LMJIIHAPUYHUX Tillax KPyroBOTro Mepepisy 3 BiJIbHOIO a60 KOP-CTKO 3aKPillJIEHOI0 O6i4HOI0 [IOBEPXHEIO, BUSIBJIEHHS Ta
y3arajbHEHHS HU3KU NPOBIIHUX 3aKOHOMIPHOCTEN B KIHEMAaTUYHUX BJIACTUBOCTAX HEJIIHIMHUX APYTUX FapMOHIK
17151 BIIOKPEMJIEHMX MOHOXPOMAaTUYHMX HOPMAJIbHUX MPY>KHUX XBUJIb i IIap B3a€MOJiI0UNX HOPMaJIbHUX XBUJIb
KPYTUJILHOTO i [TO3[I0BXXHbO-3CYBHOI'0 TUILY. 3 BUKOPUCTaHHSIM METOJy MaJIOro NapaMeTpy y PO3IJIslyBaHUX
BUIAaJKax cpOpMYJIbOBaHi KpaioBi 3a7jadi NEepIIOro (JIiHiHOrO0) i APYyroro HabJIVDKEHHS Ta i3 3aCTOCYBaHHSIM
CTBOPEHOTO y C€peJOBUIII KOMII'IOTEPHO] anredpu CrelianizoBaHOro alrOpuTMy No6yJ0BaHO aHAIITUYHI popmMu

PO3B'SI3KiB JO-CJIIPKyBaHUX HEOLHOPITHUX KPalOBUX 33/1a4 APYroro HabJIMKEeHHs 3 BUBHAaY€HHSI HOPMOBAHUX KOM~



IJIEKCHUX (QYHKII XBUJIEBUX NIE€PEMILIEHD [J151 HEJIIHIMHUX APYTUX TAPMOHIK B aHTaDMOHIYHNX 30y-PEHHSX.
JocmimKeHi aMIIIiTyIHO-4aCTOTHI 3aJI€’KHOCT] KiHeMaTUYHUX XapaKTePUCTHUK, 3aKOHOMIpHO-CTi TpaHcdopMaliii
$OopM 17151 IPYrUX TaPMOHIK MOHOXPOMAaTUYHUX HOPMaJIbHUX XBUJIb, @ TAKOXX aM-TLJIITyIHO-4aCTOTHi 3aJI€KHOCTI
1151 KIHEMaTUYHUX XapaKTePUCTUK HeJiHITHUX BUMKUX FapMOHIK KOMOIHAILiIHOTO TUITY B XBUJIEBOAAX PO3IJISTHYTUX
kiacis. [IpoananiszoBaHi Ta y3arajbHEHi OKpeMi IPOBiIHI €(PEKTH BIUIMBY Ha 3a3HAY€HI XapaKTEPUCTUKU TUILY
rPaHUYHUX YMOB i (pi3MKO-MexaHIYHUX BJIACTMBOCTEN MaTepiasiB LWIiHIPIB, AUCIEPCIMHUX BIaCTUBOCTEN
JIHIMHUX rapMOHIK /151 MOHOXPO-MaTUYHUX XBWJIb Ta IJIs1 [1ap XBUJIb, B3A€EMOJIisl SIKMX aHaJIi3y€eThCs.

2. The problem of determination of small nonlinear effects in normal elastic waves is considered. It consists in a
generation of the nonlinear second harmonics of normal axially symmetric elastic waves of torsion and
longitudinal-shear type in an isotropic cylindrical body's circular section with free or rigid lateral surface. The
model of geometrical and physical nonlinear deformation of isotropic elastic media is used. In the examined cases
the boundary problems of the first (linear) and second (for deter-mination of normalized complex functions of
intensity of nonlinear second harmonics normal torsion and longitudinal-shear waves) approximations are
formulated and investigated with the use of theory of finite deformations and representation of Murnaghan elastic
potential with square and cubic compo-nents on deformations. Solving is based on the method of small parameter.
The analytical form of solu-tions of the researched heterogeneous boundary problems is build with application of
specialized algo-rithm that is created in the environment of computer algebra. Series of principal amplitude-
frequency dependences for normalized characteristics of intensity wave displacements in elastic waves of the se-
cond harmonics is investigated. General effects of influence of type of boundary conditions on ampli-tudes of the
second harmonics for monochromatic normal waves and on the indexes of nonlinear an-harmonic interaction of

normal waves from one or different modes of corresponding dispersion spec-trums are generalized and described.
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