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Iara peecrpamnii: 21-01-2021

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa erany: BcTaHOB/IEHHS 3aKOHOMipHOCTEN (GOPMYBaHHS TBEPAUX aHOJHUX OKCUJIHUX TIOKPUTTIB 3 MiJBUILEHUMU

(dyHKIiOHaNBHMMHY BIACTUBOCTSIMU Ha aJIOMiHI€BUX CIIJIaBax
ITowaTok erany: 01-2020
3akiHueHHs eTany: 12-2020

Bup, 3BiTHOTO JOKyMeHTa: [IpOMDIKHMIT 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: Qizuko-mexaHiuynui inctutyT iMm. I'. B. Kapnienka HanjionanbHoi akagemii Hayk Ykpainu
Kog, €PIIOY /ITIH: 03534506

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu

Appeca: Bys1. HaykoBa, 6yz. 5, M. JIbBiB, JIbBiBCbKa 06J1., 79060, YKkpaiHa

Tenedon: 380322633088

E-mail: pminasu@ipm.lviv.ua

WWW: http: / /www.ipm.lviv.ua

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

Hassa oprasnisanii: Qiznko-mexaniuynui iHctutyt im. I'. B. Kapnienka HanjionanbHoi akagemii Hayk Ykpainu
Kog, €IPTIOY /ITIH: 03534506

Appeca: Bys1. HaykoBa, 6yz. 5, M. JIbBiB, JIbBiBCbKa 0651., 79060, YKpaina

IlizgnopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu

Tenedon: 380322633088

E-mail: pminasu@ipm.lviv.ua
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4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHUKAMY OIOPKETHUX KOIITIB HA mpoBeaeHHst HIIJIKP)
KIIKBK: 6541230

Hanpsm ¢inancyBanHs: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS

J>kepesia piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii o6csr pinaHcyBaHHS 3a 3BiTHMIH eTam: 2377.865 THC. IPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6sieHHs METOIiB CUHTE3y TBEPAUX aHOJIHUX 3HOCOCTIMKUX MapiB Ha KOHCTPYKLINHMX ayIOMiHI€BUX CIIIaBax

Haspa po6oTH (aHrJ1)

Development of synthesis methods for solid anode wear-resistant layers on structural aluminum alloys

Pedepar (yxp)

MopepHi3oBaHO 067alHaHHS, SIK€ YMOXJIMBUJIO IIPOBEAEHHS TPOLECY TBEPAOrO aHOIYBaHHSI ajlOMi-Hi€BUX CIUIaBiB Y
TeMIepaTypHOMY ianasoHi —4...0°C. BUTOTOBJIEHO iMIyJIbCHE [PKEPENIO JKUBJIEHHS, K€ JO3BOJISE IIPOBOAUTU NPOLEC TBEPIOTO
aHOZyBaHHA 3a KiMHATHOI TEMIIEpaTypu Ta CYTTEBO MEHINOi KOHLEHTpallii eJeKTPOJITy. JOCHiIKEHO BIUIMB BOJILT-aMIIEPHUX
XapaKTEPUCTUK NPOLECY TBEPLOTO aHOAYBAHHS, XiMiYHOrO CKJaAy €JIEKTPOJITY Ha CTPYKTypy Ta (a3oBUil CKJAJ, OKCHUILHOTO
apy Ha aJoMiHieBUX CIUIaBax cUCTeMH JieryBaHHs Al-Cu. Jocnigusmy 3MiHy (OpMyBasIbHOI HaNpyrd B MpoLeci aHOOHOI
06poOKM anmoMinieBoro cmiaBy AJI0 BUSIBWIIM, WO 3a MOCTIMHOI I'yCTMHU CTPyMY 5 A B NOYaTKOBMI MOMEHT (POpMy-BajlbHa
Halpyra CWIbHO 3pPOCTa€, 10 OYEBUIHO, MOBSI3aHO 3i 3pOCTaHHSIM TOBLIMHU OKCHUIHOTO Iapy, a micjis 30 XB BOHA CUJIb—HO
3HIKYETBCSI BHACJIIIOK HAKOIIMYEHHS iOHIB a/lOMiHil0 B IOpax OKCUAHOTrO mapy. BctaHoBeHO, o okcugHuil map (Al203 o H20) B
npoteci TBepporo aHonysaHHsl (Hard Anodic Coatings) Ha anoMiHieBUx cIlaBax (POPMYeTbCsl He JMIle iOHaMM KUCHIO, SIKi
YTBOPIOIOTBLCSA TPY PO3KJIAZi BOJOU, @ TAKOK HEUTPAJIbLHMMU aTOMaMU KHUCHIO, SKi YTBODIOIOTHCS MDY PO3KJIAJi IIEPEKUCY BOLHIO
H202 Ta o30ony O3. BCTaHOBJIEHO, MO AOJATOK B €JIEKTPOJIT IJIsi TBEPLOrO aHOAyBaHHA — 20%-uil BogHUI po3unH H2S04,
nepekucy BopaHio (H202), a TakoX HOro IpojyBKa MOBITPSIHO-O30HOBOIO CYMIIIIIIO MiJBUINYE TOBIIUHY Ta MIiKPOTBEPHiCTb

aHO/I0BaHoOro 1apy Ha 50%, 3aBIsIKM 3MEHIIEHHIO KiJIbKOCTi MOJIEKYJI BOIY B OKCUI ayoMiHito BaBidi (Al203 o 1,5 H20).
Pedepar (aHr1)

The equipment was modernized, which made it possible to carry out the process of hard anodizing of aluminum alloys in the
temperature range of -4 ... 0 ° C. A switching power supply was manufactured, which allows the process of hard anodizing at
room temperature and a significantly lower electrolyte concentration. The influence of the current-voltage characteristics of
the hard anodizing process, the chemical composition of the electrolyte on the structure and phase composition of the oxide
layer on aluminum alloys of the Al-Cu alloying system has been investigated. Having studied the change in the forming voltage
during the anodic treatment of the ADO (1011) aluminum alloy, we found that at a constant current density of 5 A at the initial
moment, the forming voltage strongly increases, obviously, this is associated with an increase in the thickness of the oxide layer,
and after 30 min it decreases strongly due to the accumulation of aluminum ions in the pores of the oxide layer. It was found
that the oxide layer (Al203 o H20) in the process of hard anodizing (Hard Anodic Coatings) on aluminum alloys is formed not only
by oxygen ions, which are formed during the decomposition of water, but also by neutral oxygen atoms, which are formed
during the decomposition of hydrogen peroxide H202 and ozone O3 ... It was found that the addition of a 20% aqueous solution
of H2SO4 hydrogen peroxide (H202) to the electrolyte for solid anodizing, as well as blowing it with an air-ozone mixture,
increases the thickness and microhardness of the anodized layer by 50%, due to a halving of the number of water molecules in
aluminum oxide (Al1203 o 1.5 H20).

Ingexc YIK: 621.793, 621,793,72

Kozu temarnyHux pyopux HTI: 55.22
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykuii (ykp): MeToanyuHi pekomeHallii 1j1s1 CUHTe3y TBepAUX aHOAHUX 11apiB 3 Halepes 3alaHMMU BIaCTUBOCTSIMU Ha

MOBEPXHi KOHCTPYKUINHUX aJIOMiHi€BUX CILJIaBiB.



Hassa npoaykuii (auru): Methodical recommendations for the synthesis of hard anode layers with predetermined properties on
the surface of structural aluminum alloys.

OuikyBaHi pe3yabTaTh: MeTOIN4HI JOKyMEHTH

T'anyss 3acrocyBaHHS: 72.19 JJoC/iI>KeHHS I €EKCTIEPUMEHTAJIbHI PO3POOKM y cdepi iHINX NPUPOJHNYUX i TEXHIYHMX HayK

(MaTepiaso3HaBCTBO)

Onuc npozykuii (ykp): HanpsijpoBaHO peKoMeHalii mo0 CKIIaay Ta peXkuMiB aHOHOTO IIPOLECy /iJis CUHTE3Y 3HOCOCTINKUX
IIOKPUTTIB Ha KOHCTPYKLIMHUX QJIIOMiHI€BUX CIIJIaBaX 3 METOI0 CTBOPEHHS HAYKOBUX OCHOB HM3bKO3aTPATHOI TEXHOJIOTII CUHTE3Y

3HOCO- Ta KOPO3iHOCTIMKUX OKCULHUX [IOKPUTTIB

ConianbHO-eKOHOMIYHa cipsimoBaHicTb HTII: CTBOpEHHsI IPMHIMUIIOBO HOBOI IPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOLIO) AIst

3a6e3Me4eHHs €KCIIOPTHOTO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY, 3MEHILIEHHS 3HOCY O0JIafHaHHS
Cragisa 3aBepmenocti HTII: 3sit o HIIKP

Bnposazykennsa HTII: He BnpoBamkeHO

CTpoKH BIIPOBAZ>KEHHS!

Bupo6Huk npoaykuii: ®isuko-mexaniynmii incturyt HAH Vkpainu

Cnosxuaui npoaykuii: AHTK im. O.K. AHTOHOBS, [TinnipremcTBa aBToM06inbHOI pomMuciioBocTi, IMII «'a3oTepmik»,

ABiapemMoHTHI 3aBozu YKpaiHu, nosirpadivHi mignpremcTsa
IepcnekTuBHI pUHKH: YKpaiHa, Kkpainu €C
IIpaBa iHTeJIeKTyasIbHOI BJIacHOCTI: B YkpaiHi

dopmu Ta ymoBH nepepaui npozykuii: CriinibHi HIJIKP
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8. 3BiTHa JOKyMeHTaNis

KinpkicTs cTOpiHOK B 3BiTi: 80
Moga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aitsiB y 3BiTi: 1
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