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VIK 534.1
I". M. 3paxeBcbkuit'™ B. ®. 3paxeBcbka’

MOAENOBAHHA AEPEKTIB TOYKOBMMU OCOBJIMBOCTAMA
NMPU TAPMOHIYHUX KOJIMBAHHAX MPYXHOIO CTPUXHA

Hocaifxiceno 2apMOHIUHT KOAUBAHHA ATHIUHO NPYHCHO20 CMPUNCHA CKIHUEHHOT 008 -
HUHU 3 HEOOHOPIOHOCMAMU MAAUX PO3MIPIE 13 PIZHUMU XAPAKMEPUCTUKAMU
(NPYIHCHT, 8'A3KO NPYHCHE, NAACTIUYUHE, HeOOHOPIOHT), AKI ONUCAHO ATHIUHUMU PI6-
HAHHAMU cmaHy. [Tobydosaro mamemamuuny modeas, LKA 8PAX08Y € BNAUE MAKUL
OJegexmia 3a 00ONOMO2010 PO3IMAULYBAHHA 8 YeHmpi 06.aacmi HeoOHOPIOHOCME MOoU-
K080%7 0c06AUBOCMI HeCKIHUeHH020 Nopadky. Ha yill ocnosi cghopmyavosano xpaiio-
8y 3adauy 0as OuPepenylianbH020 PIBHAHHA 3 2iNePCUHLYALPHOIO NPABOIO UACTNU-
HO10, P038’A30K KO € eKaigareHMHUM PO38’A3KY 8uxXiOH0T 3adaui. Pozpobaero npo-
4edyYpy BU3HAUEHHA KOePiyieHmi8 2inepPCcuHayLipHO20 PAdY 3 MOUKO0BUM HOCIEM,
wo modearoe Oehexm. Bona rpynmyemucs Ha Po3sUHeHHI 8 HecKiHueHHi padu 3a
MAAUM NAPAMEMPOM 13 KOLPIYLEHMAMU, AKT € 2INePCUHLYAAPHUMU Y3A2ANDBHEHUMU
dynryiamu. 3anpononosany memoouxry 3acmoco8aHO OAsl PO38’A3AHHA NMPAMOTL
3a0a4i, AKa NOAAAE Y BUSHAUECHHT YACTOM MA POPM BAACHUL KOAUBAHD CTNPUNCHA
13 3adanumu rapaxmepucmukxamu Oeexmis, ma obepHenoi 3adaui wodo eusHa-
YeHHA THMESPALbHUX Xapakmepucmukr Oeghexmnocmi cmpudichs npu 8i0omux 3cy-
84X UACMOM 8AACHUX KOAUBAHDL. 3ANPONOHO8aAHUYU NI0XI0 nepedbauae pekypernmHue
D038’ A3AHHA KPAU0BUX 3a0al, Wo 0AE MONCAUBICTD ONUCY OedfeKMHOCTNI CTNPUNCHS
31 3a0aHO10 MOUHICTIO.

Kat0uo06i caosa: KoAUBAHHA CMPUINCHS, HEOOHOPIOHOCMIE, MOUK08A 0COOAUBICTb, 0OePHe -
Ha Kpaiosa 3adaua.

SIMULATION OF DEFECTS WITHPOINT SINGULARITIES IN AN ELASTIC ROD UNDER
HARMONIC OSCILLATIONS

Harmonic oscillations are analyzed in a linearly elastic rod of a finite length with
small-scale inhomogeneities with dissimilar properties (elastic, viscoelastic, plastic, in-
homogeneous), which are governed by the linear constitutive equations. A mathematical
model is constructed to encounter the effect of such defects through the use of point
singularities of the infinite order located in the center of an inhomogeneity. The
boundary value problem is formulated on this basis for a differential equation with a
hypersingular right-hand side, the solution of which is equivalent to the one of the
original problem. A procedure for constructing the coefficients of a hypersingular series
with a point carrier simulating a defect is developed. It is based on the decomposition
into infinite series by a small parameter with coefficients, which are represented by
hypersingular generalized functions. The proposed technique is used for solving both a
direct problem, which implies the determination of frequencies and forms of the
eigenvibrations of the rod with given properties of the inhomogeneities, and an inverse
problem concerned with the determination of the integral characteristics of the
defectiveness of the rod under the known frequency shifts of the eigenvibrations. The
suggested approach implies the recursive solving of the boundary value problems which
allows for the prediction of defectiveness within the required accuracy.

Key words: rod oscillations, inhomogeneities, point singularity, inverse boundary value
problem.
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