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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTuyHHUX PyOpHK: 30.19.15

Tema gucepranii:
1. KoHTakTHi 3a7a4i pyxy Ae(opMiBHUX Tijl y3OBX TBEPAMUX [I0BEPXOHb

2. Contact problems of motion of deformable bodies along hard surfaces

Pedepar:

1. O6'eKT mocCiIKeHHs - KBa3iCTaTU4HMIA IPOLEC PYXY NPYXHUX TiJl Y3[0BX TBEPIAUX IIOBEPXOHb, 1[0 I'PYHTYETHCS
Ha MeXaHi3Max 34erieHHs. MeTa JOCiIKeHHs - IOCTAaHOBKAa HOBOTO KJIaCy KOHTAaKTHUX 33/1a4 PyxXy AedOopMiBHUX
TiJ1 y34,OBX TBEPAUX I0OBEPXOHb, CTBOPEHHSI €(PEKTUBHUX METO/IiB UACJIOBOTO PO3B'SI3aHHS, JOCJIiIKEHHS
0Cco6MBOCTEN PyXy. MeTonu NOCIiIKEeHHS -anapar BapialiliHuX HEPIBHOCTEN i3 3aCTOCYBaHHSIM METOLY
CKiHYEHHUX €JIEMEeHTIB i MeTOZiB MaTeMaTUYHOrO ITporpamyBaHHs. OTpuMaHo QOPMYIIOBAaHHS 33134l y BUIJISI A
BapialiiHOI HEPIBHOCTI Ta y BUIJIAI €KCTPEMAJIbHOI BapialiitHoi 3a7adi. JloBefeHa eKBiBaJIEHTHICTD LIUX
(dopmyoBaHb. [ToKa3aHo, 10 PO3B'SI30K BapialliiHUX 33724 € y3araJbHEHNM PO3B'SI3KOM 3371a4i y TOYaTKOBIN
(nudepeHuianbHiil) nocTaHOBLi. OGIPYHTOBAHA €QMHICTb PO3B'SI3Ky BapialiiiHoOi 3a7a4i. 3 BUKOPUCTaHHSIM METOLY

CKiHYEHHUX €JIEMEeHTIiB Ta MEeTOJy II0CJIiJOBHOI BEpXHbOI pesiakcallii po3po6JieHo i peasizoBaHO 064K CIIOBAIbHUM



anroputm. [IpoBeeHO YK CII0BE NOCIIIKEHHS PYXY TiJl y3[4,0BK TOPU30OHTAJILHUX i BEPTUKAJIbHUX IIOBEPXOHD, &
TaKOX Y3[0BX [I0BEPXOHb 3 HEPIBHOCTAMU. HayKoBa HOBM3HA: PO3TJITHYTO HOBUH KJIaC KOHTAKTHUX 3371a4 PyXy
IIPY>KHUX TiJl y3[IOBX TBEPIYX [IOBEPXOHB; yIiepiie cOPMYJIbOBaHI YMOBU B3a€MOJIii pyXOMOTO Tija i3 IOBEPXHEIO ¥
BUTIJISIZIi HEPIBHOCTEMN, SIKi BPAXOBYIOTh HEBU3HAYEHICTD AiJITHOK KOHTAKTY, AiJITHOK 34EIIJIEHH, & TAKOX
0OMEXXEeHICTb KOHTAKTHUX HalpyKEHb; yIeplle OTpPMMaHa BapialliiiHa IOCTaHOBKA 33a4i pyXy NPYKHUX TiJl y310BX
MOBEPXHi Ta po3pobIeHa METOH0JIOTiSI YUCIOBOTO PO3B'sI3aHHS; BUKOHAHO OOYMCIIOBAIbHUM €KCIIEpUMEHT Ta
OTPMMAaHi HOBI HayKOBi aHi 3 MOJEJIIOBAHHS KBa3iCTATUYHOTO PYXY IPYKHUX Tijl Y3IOBXK Pi3HOrO BUIY IIOBEPXOHb.

Cdepa 3acTocyBaHHS: MAlIMHOOYAyBaHHS, 6ioMexaHiKa, HaBYaIbHUI IIPOLIEC.

2. The object of research is the quasistatic process of elastic bodies motion along the hard surfaces based on
coupling concept. The purpose of the study is to formulate the new contact problems of deformable bodies motion
along the hard surfaces, to create an effective numerical method, and to investigate the features of the motion.
The research methods are the variational inequality approach combining with finite element method and the
mathematical programming algorithms. The formulations of the problem under the form of a variational inequality
and under the form of the extremal variational problem were obtained. An equivalence of these formulations was
proved. Also, it is proved that the solution of variational problem is equivalent to the solution of the problem in the
initial (differential) statement. The uniqueness of the variational problem solution was proved. The numerical
algorithm was developed with using the finite element method and method of successive over-relaxation. The
numerical investigation of bodies motion along horizontal and vertical surfaces and along surfaces with
roughnesses was carried out. Scientific novelty. The new class of contact problems of elastic bodies motion along
hard surfaces was considered. For the first time, the conditions of interaction between the body and the motion
surface in the form of the inequalities that consider uncertainty of contact and coupling areas and limitation of the
contact stress were formulated. For the first time, the variational formulations of the problem of the elastic bodies
motion along the surface were received and proved. The numerical method was developed and new scientific data
on modeling of the quasistatic motion of elastic bodies along different surfaces were obtained after computing
experiment. The areas of application are mechanical engineering, biomechanics, and the learning process.
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