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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 53.39

Tema guceprauii:
1. KepyBaHHS KOHCOJIizalieo Mopouikis i redpopmariifiHO0 06pOOKOI0 MOPUCTUX HaMiBabpUKaTiB METOZaAMU

KOMII'FOTEPHOI'O MOJIEJIIOBAHHS HA OCHOBI T€OPii INIACTUYHOCTI IOPUCTHUX TiJl

2. Control of powder consolidation and forming of porous blanks by computer modeling of plastic behavior of
porous bodies

Pedepar:

1. Po3po6sieHo meTonu (popMyBaHHS MeXaHIUHUX i CIIy>KO0BUX BJIaCTUBOCTEN IIOPOIIKOBUX BUPOOIB IIPU iXHbOMY
VILIiJIbHEHH] 11 fepopMyBaHHI Ha OCHOBi KEPYBaHHS PO3IOJiJIOM HaKONMYEHUX Jedopmaliill i IOpruCTOCTi.
TeopeTUYHO OOGI'PYHTOBAHO Ta 3alIPOIIOHOBAHO y3arajbHEHY MOJEJIb HE3BOPOTHOI NOBEIiHKM AUCIIEPCHUX
cepenoBuI Iif, 1i€l0 30BHIIIHPOTO HABAHTKEHHS Ta NlepOPMYBaHHSI. 3alIPOIIOHOBAHA MO/IEJIb BPAaXOBYeE, TIOPSI 3
IIOPUCTICTIO, HAKONIMYEHOI0 Jedopmaliiero marepiany TBephoi $asu, YyTIUBICTIO YaCTOK OPOIIKY [0 3YeIlyIeHHS,
TaKOX i 3JaTHICTh MaTepiasly 4acToOK 10 fedpopMyBaHHs. Po3po61eHO METOIUKY CKIHUEHHO - €JIEMEHTHOTO
MOJIE€JIIOBAHH4, 110 BUKOPUCTOBYE 3a3HAYEHY MOZEJb MIJIACTUYHOTO Ae(dOPMYBaHHS IOPOLUIKOBO - IOPUCTUX

cepenoBul. [y JOCTiIKEHHSI [IPOLeCiB IIpeCcyBaHHs OiIOPUCTUX ITIOPOIIKOBUX MaTepiasliB 3alIpOIIOHOBAHO



KOMOIHOBaHMI METO/ MOZEJIIOBAHHS, 10 TOETHY€E OCOBIMBOCTI METOIiB CKiIHUEHUX 1 JUCKPETHUX €JIEMEHTIB.
PosrnsnayTo npouecu gedopmaniiiHoi 06poOKY MOPOIIKIB Ta IOPUCTUX HalliB(pabpUKaTiB: IpeCcyBaHHS [TOPOLIKIB,
IITaMITyBaHHS Ta €KCTPY3is IOPUCTUX 3arOTOBOK, CXeMU Ae(POpMyBaHHS, 10 XapaKTepU3yI0TbCs 3HAUHUMU
nedopmauisimu 3cyBy.CPOPMYIbOBAHO SIKiCHE IOSICHEHHSI MOKJIMBOCTEN YTBOPEHHS PO3MIAPYBa/IbHUX LIJIMH MPU
IIpeCYBaHHi OPOIIKiB, BUBYE€HI OCOOJIMBOCTI IIPeCyBaHHS 6ilIOPUCTUX i 6araTOKOMIIOHEHTHUX [TOPOIIKOBUX
crucTteM.BCTaHOBIEHO MOXJIUBICTh 3HAUHOTO 3HMKEHHS pOO0YMX 3yCUJIb, & TAKOXX BUPIBHIOBAHHS PO3NOLITY
I'YCTMHU 32 YMOB [IPECYBAHHS B JKOPCTKIiM MaTpulli 3a paXyHOK IITY4YHOI akTUBALlii pafiiaibHOI TeYil IOPOLIKY IIP1
OCbOBOMY HaBaHT&KEHHi. BCTaHOBJIEHO, IO CXEMU HAaBAaHTAXEHHS, NIOB'S13aHi i3 3HAYHUMU 3CYBHUMU
medopmariisiMmy, MOKYTh 6YTH 3aCTOCOBAHI i 1151 TOPOIIKOBUX MaTepiajiB 32 yMOB BUKOPUCTAHHS LOJATKOBUX
3aX0/1iB 3 METOIO 3aI106iraHHs po3IylleHHs.Pe3yipTaT poOOTH BUKOPUCTAaHI IPYU PO3pOOLi HU3KU TEXHOJIOTIYHUX

IIPOLIECIB OJlepKaHHs OPOLIKOBUX BUPOOIB.

2. Thesis is devoted to the development of new approaches for the control of mechanical and other service
characteristics of powder-based components during their pressing and forming by control of porosity and
accumulated strain volume distributions. The main method of investigation is computer modeling of pressing and
forming based on continuum rheological model of plasticity of porous bodies and numerical finite element
approach. New model of plastic deformation of porous bodies has been put forward in the Thesis and numerical
finite element approach for its implementation has been developed. The model takes into account the degree of
powder deformability. For the modeling of consolidation of bi-porous and multi-components powder systems,
new numerical approach combining finite-element and discrete modeling has been developed. Thesis is aimed at
analysis of powder pressing, die forming, forging and extrusion of porous blanks with special attention on forming
methods using intense shear loading. Qualitative explanation of pressing crack development in rigid dies has been
proposed and analysis of radial flow during different types of pressing has been carried out. Special features of
pressing of bi-porous and multi-component powder systems have been investigated. In this case powder behavior
is modeled on the two structure levels: the level of powder particles and the macroscopic level of powder body.
Results of the Thesis found industrial applications in the development of new powder consolidation technological
processes.
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