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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka MeTomiB ONTHMMI3alii HANPYKEHOro CTaHy IIACTMHOK 3 OTBOpPaMH, SIKi B3a€EMOJIIOTb 3 SKOPCTKUMU ILITAMIAMU i

MPY>KHUMU pebpamu

Ha3sBa po6oTH (aHrJ1)

Development of optimization method of mode of deformation of the plates with holes which interact with rigid punches and
elastic ribs

Pedepar (ykp)

[IpoBemeHe IOCIHIAXEHHS CHOPSIMOBAaHE Ha PpO3BUTOK €(MEKTMBHUX METOMIB [OCTIIKEHHS i onTuMmisanii HanpykeHoO-
Ie(OpMOBAHOr0O CTaHy Ha KOHTYPi YaCTKOBO MiICWJIEHOTO TOHKMMU MPY>KHUMU pe6pamMy KPUBOJIiHIIHOTO OTBOPY HECKiHUEHHO]
MJaCTUHKYA IPYU HOro CUJIOBiMl KOHTAaKTHIiN B3aeMOJii 3 OJHMM ab0 CHCTEMOIO >KOPCTKUX IUTAMIIiB, OOMEXEHUX TJIaAKUMU abo
pPEOPUCTUMU TOBEPXHSIMU. BUKOPHUCTOBYIOUM YMOBY KOHTAKTYBaHHSI MDK MMJIQCTMHKOI i pe6pUCTAM WITaMMOM (LITaMIaMH) Y
BUTJISIA] PiBHOCTI HOPMaJbHUX 3MillleHb KOHTYPHUX TOYOK, [10OYJOBAaHO CUCTEMU CUHTYJISIPHUX iHTerpajabHO-AU(EPEHialbHUX
piBHsIHB 3 sapamu [inb6epTa Ta JorapupMidyHUMU sIAPAMU [J1s1 PO3PAXyHKY KOHTAKTHUX HallpY)KE€Hb IIiJ, IITaMIIOM (LITaMIIAMH) i
B 3OHi l'[i,HCI/IIIeHHH. ,HIIF[ BUIIAAKY CIIPSPKEHHA IJIACTUHKU i mramIiB 3 HYJIbOBUM 3a30pPOM BCTAaHOBJIEHO CTPYKTYypPY LMX
HaIpyXeHb Ha KiHIAX 30H KOHTAaKTy i mifcuieHHsa. PO3BMHYTO METOJ, MEXaHIYHMX KBaJpaTyp Ta KOJIOKallii, IKUM LOCIiIKEHO
BILJIUB HA HANIPY>KEHUI CTaH IJIACTUHKY i MificuyieHb (PisuKo-reoMeTprUYHUX [TapaMeTpiB MiJCUIOBaIbHUX pebep, GopMU OTBOPY,
OpTOTpoii MaTepiany MIACTUHKY, BEJIMYMHY 30HU KOHTAKTY, KiJIbKOCTI IITaMIIiB. BusHayeHo KoedillieHTH iHTEHCUBHOCTI 3yCUiib
Ha TOPLSAX 30H KOHTAKTY i MiJICUJIEHDb Ta MapaMeTPH KOPCTKOCTI KOHTYPY OTBOPY. 3allpONIOHOBAHO HOBUM MiAXiMl 1O BU3HAYEHHS
HaIPYy>K€HO-71e(POPMOBAHOI'O CTaHy Ta MHOro ONTHUMi3allii Ha YaCTKOBO IifCHJIEHOMY KOHTYPi KpPHUBOJIHIIHOTO OTBOpPY
HECKiHYeHHOI TJIACTUHKY MPU 0ro KOHTAKTHIHM B3a€MOii 3 OHUM 200 CUCTEMOIO [VIAAKUX ITAMIIIB IIPY iX MOCa/Ll B IJIACTUHKY
3 JOJATHUM II0YaTKOBUM 3a30pOM. BuOMpaoyn yMOBY KOHTaKTyBaHHS IJIACTUHKY i ITaMIIiB Y BUIVISIZAI PiBHOCTI KPUBUH B 30HI
KOHTAaKTy, MOOY/I0BAaHO CHUCTEMHU CUHTYJISIPHUX iHTerpaspHO-AudepeHLianbHUX PiBHIHD 3 sapamu [inbbepra Ojsi po3paxyHKY
KOHTaKTHHUX HaMpyXeHb Ha KOHTYPi OTBOPY. MeTOZOM MeXaHIYHUX KBaZpaTyp i KOJIOKaLii ZOCHiIKyeTbCS BIUIUB HA HAPY>KEHO-
nedopMoBaHM CTaH Ta MIlHICTh IIACTUHKY (POPMU OTBOPY i 3a30py, (Pi3MKO-TeOMETPUYHUX [TaPAMETPIB MifICHUIIEHb, OPTOTPOITii

Marepiasny MJIACTUHKY, BEJIMYMHU 30HA KOHTAKTY i KiJIbKOCTi MITaMIIiB.
Pedepar (aHrI)

The research is aimed at developing effective methods of investigation and optimization of the stress-strain state on a contour
partially reinforced thin elastic ribs curvilinear hole infinite plate for his force contact interaction with one or system rigid
stamp on bounded smooth or ribbed surfaces. Using the condition of contact between the plate and ribbed stamp (stamps) of
equality normal displacement contour points was constructed a systems of singular integral equations with kernels of Hilbert
and logarithmic kernels for calculating the contact stresses under the stamp (stamp) and in the area gain. For the case of
unification plate and stamps with zero-gap was found structure of these stresses at the ends of the contact zones and
reinforcement. Was developed a method of mechanical quadrature and collocation, was investigated the impact on the stressed
state of plates and enhanced physical and geometrical parameters of it amplifying ribs, shape of the hole, orthotropic material,
the contact size, the number of stamp. Found coefficients intensity of effort at the ends of the contact zones and strengthening
and parameters stiffness of the contour holes. Present a new approach to determining the stress-strain state and its
optimization on partially reinforced contour curvilinear hole infinite plate under conditions of contact interaction with one or a
system of smooth stamps at their landing in plate with a positive gap. Using the conditions of contact plate and stamps of equal
curvatures in the contact zone, was constructed a system of singular integral equations with Hilbert kernel to calculate the
contact stresses on the contour of the hole. The by method of mechanical quadrature and collocation on the influence the
stress-strain state and strength form apertures and clearance, physical and geometrical parameters strengthening, orthotropic
material, the contact size and number of stamps.



Inpexc YIK: 53, 539.3

Kopgu Temarnynux pyopux HTI: 29.01
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykiii (ykp): MeTtoau ontuMizallii HalIpy>KeHOTO CTaHy IJIACTUHOK 3 OTBOPAMHY, SIKi B3a€EMOJIIOTh 3 SKOPCTKUMU

HITaMIIaMH i IPY>KHUMU pedpamu

Hassa npoaykuii (anrJi): Development of optimization method of mode of deformation of the plates with holes which interact
with rigid punches and elastic ribs

OuiKyBaHi pe3yJIbTaTH:
T'anysb 3acTocyBaHHS:

Omnuc npogykuii (yKp): B yMoBax y3arajbHEHOTro [IJIOCKOTO HAIIPY>KEHOTO CTaHy PO3IJISHYTO HOBUII KJlaC MillaHUMX KOHTAKTHUX
337124 J1J1 HeCKiHYE€HHOI [IJIACTUHKY 3 KPUBOJIiHIIHIM OTBOPOM, KOHTYP SIKOTO Ha OJHill 4acTHHi B3aeMo]li€ 3 abCOJIIOTHO
JKOPCTKMM LITaMIIOM (CUCTEMOIO LITAMIIIB), a Ha iHIII} - MiZiICUI€HUI TOHKUM IIPY>KHUM PEOPOM (CUCTEMOIO pebep) 3MiHHOI
JKOPCTKOCTi Ha PO3TST (CTUCK). MeTOI0M MeXaHIYHUX KBaJpaTyp i KosloKalii JoCiiKeHo BIIUB (Pi3UKO-T€OMETPUYHUX

napameTpiB pebep Ha pO3MOo/Iia HAPY>KeHb 110 KOHTYPY KpPUBOJIiHITHOTO OTBODY.
ConjianbHO-eKOHOMIYHa cipsimoBaHicTs HTII:

Crapgis 3aBepmenocti HTII: 3git no HIIJIKP

Bruposaaskenns HTII: BuposamxeHo

CTpOKH BIIPOBaZI>KE€HHS. [I0CTIITHO

BupoGHHUK npoAyKuii: PiBHEHCHbKUIL AepsKaBHUI IyMaHITapHUI! YHIBEPCUTET

Cno>xkuBavi npogykuii: HaykoBi ycraHosu HAH Ykpainu, BH3

IlepcneKTHBHI pHHKHU: KOHCTPYKTOPCHKI OI0PO MigIIPUEMCTB MAIIMHOOYAYBaHHS i OyIiBHUIITBA
IIpaBa iHTeeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamu

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJJKP
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