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Pedepar:

1. PO60Ty NpHCBSIYEHO BCTAHOBJIEHHIO 3aKOHOMIPHOCTE! BIJIMBY YMOB BAKYYMHOT'O OCA/I)KEHHSI METAJIIB B
IIPUCYTHOCTI [Iapy rajIoreHifiB Jy>KHUX METaJliB Ha XapaKTEPUCTUKU MiKPOCTPYKTYpU KOHIEHCATIB Ta po3pooLi Ha
11ill OCHOBI METO/IiB OflepP>KaHHsI IOPUCTHX Ta HEKOHCOJIiIOBaHUX (IIOPOIIKOBUX) MaTepiasiB PyHKLiOHAIbHOTO
npusHayeHHs. Ha OCHOBI IPOBENEHUX JOCIIIKEHD XaPAKTEPUCTUK MIKPDOCTPYKTYPU KOHI,EHCATIB METAJIIB IIpH iX
O HOYaCHOMY OCAJI’)KE€HHI 3 rajloreHiaMu JIy>KHUX MEeTaliB B 3aJIEXKHOCTI Bill TEMIIEpaTypy MiIKIa4KY,
CIiBBiJHOLIEHHS NTAPOBUX MOTOKIB Ta MBUAKOCTI OCaI )KEHHS BCTAHOBJIEHO, 1O MDY CIiBBiHOLIEHHSX [1aDOBUX
IIOTOKIB CiZib/MeTajn MeHINX, Hix 0,5 i TemMnepaTypax HifKiIaaKy BULMX, HDK TeMIlepaTypa IJ1aBjleHHs COJli,
(OpPMYIOTBCSI KOHIEHCATH METAJTy 3 IOPUCTOIO CTPYKTYPOIO. Y BUNAAKY METAJIB, SIKi He MAIOTh NOJIIMOPQHUX
[IEPETBOPEHD, XaPAKTEPUCTUKHU ITIOPUCTOI CTPYKTYPY KOHIIEHCATIB Mal0Th HEMOHOTOHHY 3aJIEKHICTb Bif]

TEeMIIepaTypH MiJKIAgKW, 2 METaJIX 3 OJIMOPPHUMY NT€PETBOPEHHSIMU ~ MOHOTOHHY 3aJI€KHICTb. 3aIIPOIIOHOBAHO



METO[, OJlep>KaHHs MaTepiaiB 3 KOHTPOJIbOBAaHUMU XapaKTEPUCTUKAMU IIOPUCTOI CTPYKTYPU (TUTIOM IIOPUCTOCTI
(3axpuTa yu Binkpura), GopMoIO I10p, CEpeiHiM PO3MIPOM Ta 3arajbHOIO TOPUCTICTIO), SIKUM MOXKe OyTH
BMKOPHUCTaHO IIPY BUTOTOBJIEHH] MaTepiasiB [jis iMIIJIaHTATIB (HallpyUKJal, CTEHTY) 260 MOro OKPUTTS, 1110
3abe3nedye NOIJIMHAHHS HEOOXiIHOTO 06'eMy (papMaKoJIOTiYHOTO MIPenapary Ta Moro NOCTYIOBUI BUXif, B
GiosioriyHe cepenoBule, IKUH ITOKpallye NpoLec iX yKUBISHHA. [IoKka3aHo, o Py CHiBBiIHOIMEHH] NapoBuX
IIOTOKIB Cifib/MeTan 6ibmux, Hixk 0,5, i TemnepaTypax MigKaagKyd HUXKYKX, HK TeMIlepaTypa IJIaBJeHHs CoJli Ta
MeTaJly, MO>KHa (POpPMYyBATH iHKAIICYJIbOBAaHUI B COJIbOBil MaTpHlli IOPOLIOK METasly 3 MaJIOlo JUCIIEPCielo po3MipiB
YaCTMHOK HAaHOPO3MIpPHOTro MacumTaby CTiMKMX 0 arjioMepalii Ta B3aeMOlii 3 0TOUyI0YMM CEPEeIOBUIIEM.
3anporoHOBaHO METO, BUTOTOBJIEHHS HAHOPO3MiPHUX MOPOLIKIB METAJIIB Ta iX CMOJYK, 3IaTHUX J0

IIOBrOTPUBAJIOTrO 36€piraHHs B aTMOC(EPHUX YMOBAX.

2. The work is devoted to establishing the features of the influence of the conditions of vacuum deposition of
metals in the presence of alkali metal halogenides on microstructural features of the condensates and
development on their basis of methods to produce porous and unconsolidated (powderlike) materials for
functional purposes. Proceeding from the conducted investigations of microstructural characteristics of metal
condensates at their simultaneous deposition with alkali metal halogenides, depending on substrate temperature,
ratio of vapour flows and deposition rate, it was established that metal condensates with a porous structure form
at the ratio of salt/vapour flows smaller than 0/5 and substrate temperature above that of salt melting. In the case
of metals, which have no polymorphous transformations, the characteristics of the porous structure of the
condensates have a non-monotonic dependence on substrate temperature, and metals with polymorphous
transformations have a monotonic dependence. A method is proposed to produce materials with controllable
characteristics of the porous structure (type of porosity (closed or open), pore shape, average size and total
porosity). Such a method can be used in producing materials for implants (for instance, a stent), or their coatings,
the porous structure of which can ensure absorption of the necessary volume of pharmacological preparation, and
its gradual release into the biological environment, thus improving the process of their implantation. It is shown
that at the ratio of salt/metal vapour flows greater than 0.5 and substrate temperature lower than that of salt and
metal melting, it is possible to form encapsulated into the salt matrix metal powder with a small dispersion of
dimensions of nano-scale particles resistant to agglomeration and interaction with the environment. A method is
proposed of producing nano-sized powders of metals and their compounds, allowing their long-term storage
under atmospheric conditions.
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