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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. ®i3uko-MexaHivHi 3acafy CKIAJHUX CXeM OOPOOKM TUCKOM Ta BiOpaliliHUX [IPOLIECIB B TEXHOJIOTiSIX OPMYBAHHS

MOPOIIKOBUX BUPOOIB

2. Physical and mechanical aspects of powder pressure part forming technology under complex loading schemes
and vibration

Pedepar:

1. MeTa - BupilleHHs BaKJIMBOI HAyKOBO-NIPUKJIALHOI IPO6JIEMH B rajly3i HOPOLIKOBOI METAYPrii - CTBOPEHHS
HOBUX Ta BIOCKOHAJIEHHS! iCHYIOUMX TE€XHOJIOTi!l OTPUMAaHHS TIOPOIIKOBUX BUPOOIB 3 MiABUIIEHUMU MEXaHIYHUMU Ta
(YHKLiOHAJIbHMMU BJIACTUBOCTSIMU Ha IiICTaBi €KCIIEPUMEHTAIbHOTO OOIPYHTYBaHHS KOHIEILii HE3BOPOTHOTO
Ie(opMyBaHHS [IOPOLIKOBUX MaTepiasiB MpH iX CKIaIHOMY HaBaHTAKE€HHI i BUKOPUCTaHHSI KOMIT'FOTEPHO-
iMiTalliHUX MOJeJIeN AJ151 ONITUMI3allil IPOLIECiB YIIiIbBHEHHS B yMOBaX OCbOBOTO HaBaHTAXEHHSI, pajliaIbHO-
isoctatnyHoro Ta BibpauiiiHoro rnpecyBaHHs. O0'eKT - IPOLIECH XOJIOHOTO YIIiIIbHEHHS Ta BiOpalliiiHOro
IIpecyBaHHs IOPOUIKOBUX MaTepiasliB. MeToau - eKCIIEpUMEHTAIbHI POOOTH i3 AOCiI)KEHHS BIIJIMBY CXEM Ta
icTopii gedopmyBaHHS Ha ME€XaHiYHi XapaKTePUCTUKU IOPUCTHUX TiJl IPOBEEH] Ha TiIPOCTAaTUYHIN YCTaHOBLI

OpUTiHaJIbHOI KOHCTPYKLIi 3 HE3aJIeXKHUM PETyJII0BaHHSM Ta peeCTpalii€lo BCiX CUIOBUX i AedopMallifHIX



napameTpiB. MaTUMaTUYHO-CTATUCTUYHA 06POOKA pe3ysbTaTiB eKCIIePUMEHTY 3 iMoBipHicTO 0,95. BusHaueHo
dhopmy I0BepxHi HaBaHTaKEHHSI Ta ii eBOJIIOL10/1J1s Pi3HUX MIJISXiB Je@opMyBaHHS. s ClleYeHUX TOPUCTUX
METaJliB IOBEPXHS HaBaHTaKE€HHs! y IIPOCTOPi TOJIOBHUX HANIPY>KEHb SBJIsIE COOOIO €J1iNoin 3MilleHni 1o
rigpoctratuyHi oci. 17151 He3B's13aHMX MOPOILKiB IOBEPXHS HABAHTAXEHHS Bifnosinae mogesi Cam-Clay, xo4a 4eHTp
[IOBEPXHi 3CYHYTHH Yy HalIPSIMKYy BCe6iuHOro cTUCHEeHHSsI. Po3po6JieHi Ta peasnizoBaHi KOMII IOTOPHO-iMiTalilHi
MOZeJIi 3aCUIIKY MTOPOLIKY Y IpecOpMHU JOBiILHOI POPMU 3 BUKOPUCTAHHSM [OPU30HTAJIbHUX, BEPTUKAJIBHUX Ta
KOoMOiHOBaHMX KoJyMBaHb. Ha nifcTasi Mozesi 3arrporloHOBaHO 06JIaIHAHHS Ta TPOrpaMHe 3a6€311e4YEHHS METOY
Bi6pawuitHOro (pOpMyBaHHS 3arOTOBOK 3 BUKOPUCTAHHSIM BiOPOMOZYJIiB 3 06'€MHUM CIIOCOOOM 30YIPKEHHS KOJIMBaHb
i po60YMM OpraHoM Ha MiATUCHEHUX MPYXKHUX 000JIOHKAX. BcTaHOBIEHO, 110 0CO6IMBO e(PEeKTUBHUM € METO]
BibponpecyBaHHs 3 CIipaIbHO-3BOPOTHOIO (POPMOIO KOJIMBAaHb MaTpuLi. Po3pobsieHa TexHosIoris yTuizanii
mTipyBaNbHUX UJIAMIB MiAIIMITHUKOBOrO BUPOOHUIITBA, SKa BiIPi3HIETHCS Bifl KJIACUYHOI CXEMU TUM, IO
MeTasieBui nopomok crani IIX15 mics marHiTHOI cenapauii mizsisrae 1ogaTkOBOMY OOKOYYBaHHIO, TOPiOHEHHIO
Ta BiIHOBJIIOBAJIbHOMY BiinasieHH!0. HOBU3HA Ta [IpaKTUYHA HAlPaBJEHHICTh pOoOOTH MiATBepKeHa NaTeHTaMU Ta

BIIPOBAPKEHHSIM Pe3YJIbTaTiB AOCHIIPKEHDb Y BUPOOHUTBO(JIYA3, JIT13). (AUB. IPOLOBXEHHS)

2. Objective of the work is solving of the important scientific-applied problem of powder metallurgy on elaboration
new and perfection of existent technologies powder detail production. The details have improved mechanical and
functional properties. It achieves on the basis of experimental conception of irreversible deformation of powder
materials at complex loading paths and use of computer-simulation models for optimization of compression
processes under conditions of the axial loading, radial hydrostatical and vibration pressing. The Object is a process
of cold compaction and vibration pressing of powder materials. Methods. Experimental works from research of
influencing of schemes and history of deforming paths mechanical properties of porous bodies are had been
performed with high-pressure installation of original construction with independent adjustment and registration
of all power and deformation parameters. Mathematical and statistical treatment experiment results are
performed with the probability of 0.95. . The form of yield surface and it transformation under different loading
paths had been established. For the sintered porous metals the yield surface is an ellipsoid displaced toward
negative stresses on hydrostatical axes. For powders surface of loading paths had been described under the Cam -
Clay model with displaced surface centre towards negative mean stress. Computer modeling methods of filing up
of powder in a form of different shapes had been elaborated. The equipment and method software of the vibration
forming is offered with the use of vibrations units with the by a volume method of excitation of vibrations and
working parts on loaded shells. It is set, that the method of vibration pressing with the spatial form of matrix is
especially effective. The developed technology of utilization of grinder wastes of bearing production, which differs
from classic schemes because that metallic powder 1IIX15 after magnetic separation is billet to additional rolling,
cracking and renewable annealing. A novelty and practical orientation of the work proved by patents and research
results using in production (JIyA3, JIT13).
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