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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BararoyHKLioOHaIbHi HAHOCTPYKTYPHI TUTAHOBI CILJIaBU

Ha3sBa po6oTH aHIJIilICbKOIO:

Multifunctional nanostructured titanium alloys

PedepaT ykpaiHCbKOIO:

O6'exT gocimkeHHs. [IpoLiecy iHTEHCUBHOI INIACTUYHOI Jedopmallii MOPOLUKOBUX MaTepianiB. MeTa poboTH.
BusHayeHHS OCHOBHUX (i3NYHMX MEXaHi3MiB iHTEHCUBHOI IJIACTUYHOI JedopMallii TOpoIKOBUX MaTepiaiB
METOJ0M I'BUHTOBOI €KCTpy3ii. MeTog, mocnigKeHHs. TeopeTudHi JOCiIKeHH. MaTeMaTiYHe MOJIeIIOBaHH L.
PesyabTaru. JlociigpkeHO OCHOBHI IIpoLecy, 10 Bifi0yBalOThCSI IPY CIIiKaHHI IOPOLIKOBUX YaCTHHOK HAaBOLHEHOTO
TUTaHy Ta GOPMYBaHHI MACUBHOTO TEXHIYHO YMCTOrO TUTAHY: ()a30Bi IEPETBOPEHHS, 00'€eMHi 3MiHM Ta KiHETUKY
BUIiJIEeHHs] BOLHIO [1pY AerinpyBaHHi. 3aMiHa IOPOIIKOBOTrO TUTAHY Ha rifpuj, TUTaHy 3abe3edye aKTHBALI0
Iny3ifHUX NpoLeciB Ta iHTeHCU(IKye CIiKaHHS 4YaCTUHOK, 3aBJISIKM YOMY J0CSITaeThCs 3HUKEHHS 3aJIMIIKOBO]
NOPUCTOCTI. [IpMYMHOIO LBOTO € BiZHOBJIEHHS IOBEPXHEBUX OKCUHUX IJIIBOK BOGHEM Ta 30iIbIIE€HHS KiJIbKOCTI
nedeKTiB B pe3ysbTaTi 06'eMHUX e(eKTiB (Pa30BUX ePETBOPEHDb. IHTEHCUBHICTD NIPOLECY AETiIpPYBaHHS Ta HOTO
cTagii BU3HavaoThCs WBUAKICTIO nudysii BopHIO B pisHUX ¢azax cuctemu Ti-H. [TokazaHo, 0 CiKaHHSIM
IIOPOMUIKOBOTO TiipUAY TUTAHy MOXJIMBO (POPMYBATU MAJIOIIOPUCTUI TEXHIYHO YUCTUIM TUTAH, SIKUAI B IIOJAJIBIIOMY
Oyne migmaBaTucs iHTeHCUBHIN gedopmanii g mogudikanii 1oro CTpyKTypHUX CTaHiB. JJocaimKeHo mporec
I'BUHTOBOI €KCTPY3ii IOPOIIKOBUX 3aTOTOBOK. PO3IJISIHYTO BIJIUB [1apaMeTpiB MIPoLeCy (IPOTUTUCK, HAIBHICTb
000JIOHKM 3 KOMIIaKTHOTO METaJly, KiJIbKiCTb IIPOXO/iB) Ha PO3IO/iJ IOPUCTOCTI i HAKONUYEHOi fedopmariii
Marepiany TBepzoi (pasu. BcTaHOBIEHO, O HASIBHICTb IPOTUTUCKY JO3BOJISIE 3aMIOOIITH 3pOCTAHHIO TIOPUCTOCTI i
MiIBUIMINATY PiBHOMIPHICTS ii po3nofiny. I3 36inbl1eHHSIM KiJIbKOCTi IPOXOiB BilOyBa€ThCS 3pOCTaHHS LIiJIBHOCTI i
BEJINYMHY HakonuieHoi gedopmarii. OgHOYACHO 3 IUM BiiOyBa€ThCSl BUPIBHIOBAHHS PO3INOiy BJIaCTUBOCTEH 110
06'emy BUpoOy. O60JIOHKA CTBOPIOE OJATKOBE TiAPOCTAaTUYHUI TUCK. Y TOM XKe Yac, HasIBHICTb O00JIOHKU He
3MiHIO€ SIKiICHMI BUAJ PO3IOAiNTy IOPUCTOCTI IO 06'eéMy 3aroTOBKU. [IpoaHasni3oBaHO IPUYMHY i HACTIIKU
BMHUKHEHHS MyJIbTU(QPaAKTAJIbHUX BUXOPIB y IIpoOIieci iIHTEHCHBHOI Iy1IacTUYHOI Jedopmaliii IOPOIIKOBUX i
[IOPUCTUX TIJI METOOM I'BMHTOBOI €KCTPY3ii. [Ioka3aHo, 0 pO3BMHEHMI TIOPOBUI IIPOCTIP Y HEKOMITAKTHUX
3aroTOBKax CIIPUYMHIOE BUHMKHEHHS CaMOIIOIiOHUX BUXOPIiB Ha Pi3HMX MaclITaOHUX PiBHSX. BCTaHOBIIEHO, IO
MyJIbTU(PaKTalbHi BUXPOBI SBULIA TPU IPOCTOMY 3pPYIIEHHI B IPOLI€Ci TBUHTOBOI €KCTPY3ii 00YMOBIIIOIOTD
BiIMiHHOCTI y M€xaHi3Max 3MillHEHHSI KOMIIAKTHUX i HEKOMITAKTHUX MaTepiasliB. 3HauyHO 306ibII€HN, TIOPIBHSHO 3
KOHLIEHTPUYHUMU JIiHisIMUA CTpyMy IIpu AedopMallii KOMIIaKTHUX MaTepiaiiB, iHTerpaabHuil LUIsIX Aedopmaltii
cripusie iHTeHcuikalii mponeciB akoMmogalii YaCTUHOK CyMillli IOPOIMKOBUX KOMIIOHEHTIB. IHTeHCUBHUI
MacCOIepEHOC IPUBOIUTD N0 XiMiYHOI Ta CTPYKTYPHOI FOMOT€HI3allii, 8 TAKOXK yCyBa€e MOPUCTICThb. [I[porHo3He
BHMKOPHUCTaHHSI pe3yJibTaTiB poobiT. Pesysbratt po60TU MOXKYTbh O6YTH BUKOPUCTAHI I1py pOo3po61i TeXHOJIOTi]
OTPUMAaHHSI HOBUX MaTepiaiB 3 IOKPalleHMMHU eKCIUTyaTallilHMMHU XapaKTepUCTUKAMU IJ151 MEOUYHOTO

3aCTOCYBaHHSI.

Pedepar aHI1ilICHKOIO:

Object of study. The process of severe plastic deformation of powder materials. The purpose of the work.
Determination of basic physical mechanisms severe plastic deformation of powder materials by screw extrusion.
The method of investigation. Theoretical study. Mathematical modeling. Results. The basic processes that occur
during sintering of powder particles awash with titanium forming massive technically pure titanium, phase
changes, volume changes and kinetics of hydrogen in the dehydrogenation. Replacement titanium powder
titanium hydride provides for activation of diffusion processes and intensifying sintering particles, and thus a
reduction of residual porosity. The reason for this is the restoration of surface oxide films by hydrogen and



increase the number of defects resulting from volume effects of phase transformations. The intensity of the
dehydrogenation process and its stages determined by the rate of diffusion of hydrogen in different phases of
system Ti-H. It is shown that titanium hydride powder sintering may form maloporystyy commercially pure
titanium, which later will be exposed to intense deformation to moditfy its structural conditions. The process of
extrusion screw powder blanks. The influence of process parameters (back pressure, the presence of a compact
metal shell, number of passes) the distribution of porosity and deformation of the material accumulated solid
phase. It was established that the presence of back pressure to prevent the growth of porosity and increase the
uniformity of its distribution. With increasing number of passes there is an increase in density and size of the
accumulated strain. Simultaneously, the alignment occurs by the volume of distribution properties of the product.
The shell creates an additional hydrostatic pressure. At the same time, the availability of high-quality membrane
does not change the type of porosity distribution by volume of the workpiece. The reasons and consequences of
the emergence of multifractal vortices during severe plastic deformation of powder and porous bodies by screw
extrusion. It is shown that developed in the pore space of noncompact workpieces causes the emergence of self-
similar vortex at different levels of scale. Established that the eddy multifractal phenomena in simple shear during
extrusion screw causing differences in the mechanisms strengthening the compact and noncompact materials.
Significantly increased compared with concentric lines in the current strain of compact material integral way
deformation promotes intensification of accommodation particles of powder mixture components. The intensive
mass transfer leads to chemical and structural homogenization and eliminates porosity. Projected use of results of
operations. The results can be used to develop technology for new materials with improved performance for
medical use.
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