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yHiBepcuTeT YKpainu "KuiBCbKUM MOITEXHIYHMI IHCTUTYT iMeHi Irops Cikopepkoro”. Kuis, 2021. lucepTauiiiHa
po60Ta NPUCBSIYE€HA OTPUMAHHIO [TOKPUTTIB 3 PO3raly’)kK€HOI0 TIOBEPXHEIO IIPU BUKOPUCTAHHI iMITyJIbCHOTO PO3psay
B CXpEelIeHUX €JIEKTPOMAarHiTHUX M0JIs1X. PO3IJISIHYTO BIVIMB iMITYJIbCHOTO PEXXUMY TEPMOIOHHOTO OCA/I)KEHHS Ha
BJIACTMBOCTI NOKPUTTIB. [I0Ka3aHO KOMIUIEKCHUH MiIXif, 1O PO3POOKM TEXHOJIOTIYHUX IMITYJIbCHUX MOZYJISITOPIB,
DOCIIIKEHH IX B CKJIai CUCTEMU TeHepallii I171a3MH Ta IIPOLECY TPAHCIIOPTYBaHHS PEYOBUHHU, & TAKOXK
IOCJiI)KeHHI yTBOPEHUX NOKPUTTiB. [IpeficTaBieHo crocié OTpuMaHHs pO3BUHYTOI IOBEPXHI Ha ayllOMiHieBiN
($oJsib3i nifg yac iMIyIbCHOTO IOHHO-I1JIA3MOBOT'O OCAPKEHHS aJIIOMIHiI0 B cepeloBullli KUCHIO. Bu3HaueHo
3a1eXKHICTb MOp@oJIorii MOKpUTTS 3 KoHAeHcaty Al O Bifi BilHOIEHHS TUCKY KMCHIO y BaKyyMHill Kamepi 1o
mBuKocTi ocagkenHs (PO2/VK ). 3a3HavyeHo, 10 IUTOMa EMHICTb IOKPUTTS 3 KOHAeHcaTy Al O, sika
BHMKOPHCTOBYBaJIaCh SIK Mipa PO3rajyy>ke€HOCTi 11oBepxHi, Bifi PO2 /Vk Mae ekcTpemanbHull XapakTep i carae 150
MK® /cM2 (pu 1poMy AJ1s r1anxoi amominieBoi ¢posbru nuroma emHicts CO = 0,6 Mk® /cm2) aiig PO2 /Vk o 2,1010 1
[TaoxB /MKM. Po3risinyTo po3psia MPC, mkepesioM KuBJeHHS sIKoi € po3pobaenuit TIM. 3a gornomoroto giarpam
[TIOKa3aHO Ta IIPOAHaJi30BaHO PO3BUTOK Ta iCHYBaHHS iMITyJIbCHOTO MAarHETPOHHOTO PO3PAAY 3 MiATOTOBYNM
PO3psLioM Ta 6e3 Hboro. EkcriepuMeHTabHO IPOJEMOHCTPOBAHO BIIUB iMITyJIbCHOTO PO3Psily Ha CTPYKTYPY
nOKpUTTSL. [IpecTaBIeH] eJIEKTPUYHI CXEMHU Ta IX MOJIEJli 3 MOJEJISIMUA KOMYTYIounx eaeMeHTiB TIM. Pospo6ka
IMITyJIbCHUX MOAYJIATOPIB, TOCIIKEHHS iX B CKJIaJi CUCTEM IMITyJIbCHOI reHepalii rasMu nigyac ocagykeHHs, a
TaKOX JIOCJIiIKEHHS] OTPMMaHUX [TIOKPUTTIB [103BOJISE ONTMMI3yBaTH cXeMU Ta pexxumu pobotu TIM i kpaie
3pO3yMiTU NpOoLEeCH, SIKi BiOyBaIOTHCS IIPU IIEPEHOCI pEYOBUHY Ha 00'€KT HANWJIEHHS B TEXHOJIOTIUHINM KaMepi Ta Ha
IIOBEPXHi CTBOPEHHS IIOKPUTTS, 11€, B CBOIO Yepry, ae MOKJIMUBICTb KEPYBATU CTPYKTYPOIO IIOKPUTTSL, 110 OYJI0
IIPOJIEMOHCTPOBAHO B pO6OTi. Kill04OBi C/10Ba: IOKPUTTS 3 PO3raly’KEHOIO [IOBEPXHEIO, IMITyJIbCHUI PO3PS], B
CXPELIEHUX MOJISIX, IMITyJIbCHUI MOJYJIITOP, iOHHO-IIJIa3MOBE OCA/I)KEHHSI, TEPMOIOHHE OCaI)KE€HHS, iIMITyJIbCHE

MarHeTpOHHE PO3IUJIEHHS, €JIEKTPOHHO-IIPOMEHEBE BUIIAPOBYBaHHS, TMTOMA €EMHICTb KOHAEHCATOPHOI (QOJIBIU.

2. Sidorenko S.B. "Pulsed discharge in crossed fields for obtaining coatings with a voluminous surface" - Qualifying
scientific work on the manuscript. Ph.D. thesis on speciality for candidate’s degree of technical science 05.27.02
"Vacuum, plasma and quantum electronics”. National Technical University of Ukraine "Igor Sikorsky Kyiv
Polytechnic Institute”, Kyiv, 2021 The dissertation is devoted to obtaining coatings with a voluminous surface using
a pulsed discharge in crossed electromagnetic fields. The influence of the pulsed regime of thermoionic deposition
on the properties of coatings is considered. The complex way to the development of technological pulse
modulators (TPM), their study as part of a plasma generation system and the substance transport process, and the
study of the received coatings are shown. A method for obtaining a voluminous surface on an aluminum foil during
pulsed ion-plasma deposition of aluminum in an oxygen environment is presented. The dependence of the
morphology of the Al O condensate coating from the ratio of oxygen pressure in the vacuum chamber to the
deposition rate (PO2/Vc) was determined. It is noted that the specific capacitance of the Al O condensate coating,
which was used as a measure of the surface voluminousness, has an extreme character from PO2 /Vc and reaches
150 uF/cm2 (while for smooth aluminum foil, the specific capacitance CO = 0.6 pF/cm2) for PO2 /Vc 02,1010 1
Paomin. /pm. The discharge of the magnetron sputtering system, the power source of which is the designed TPM
was considered. Using diagrams, the development and existence of a pulsed magnetron discharge with and
without a preparatory discharge are shown and analyzed. The effect of a pulsed discharge on the coating structure
has been experimentally demonstrated. Electric circuits and their models with models of TPM switching elements
are presented. The development of pulse modulators, their study as part of systems for pulsed plasma generation
during deposition, as well as the study of the obtained coatings, allows to optimize the schemes and operating
modes of the TPM and to better understand the processes that occur when a substance is transferred to the
deposition object in the technological chamber and on the surface of the coating being created, this, in turn, makes



it possible to control the structure of the coating, which was demonstrated in the work. Keywords: coating with
voluminous surface, pulse discharge in crossed fields, pulse modulator, ion-assisted deposition, thermoionic
deposition, pulsed magnetron sputtering, electron-beam evaporation, specific capacity of capacitor foil.
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