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1. KoMmnyiekcHU MeTOJ, KOHTPOJIIO TOOIYHMX HETaTUBHUX €(EKTIB IPY 3aCTOCYBaHHI I1J1iBKOYTBOPIOIOUMX

AQHTHUKOPO3iMHUX CIIOJIYK

2. A Comprehensive method for controlling side negative effects caused by the application of film-forming anti-

corrosion compounds

Pedepar:

1. ,HI/ICGPTaLIiH IMPpUCBA4Y€HA ITMTAHHIO p03pO6KI/I KOMIIJIEKCHOI'O METOY KOHTPOJIIO MOGIYHUX HETATUBHUX eCl)eKTiB

IIPY 3aCTOCYBaHHI MJIIBKOYTBOPIOIOYMX aHTUKOPO3ilHUX CIIOYK. BuMoru 3a6e3nedeHHs: aHTUKOPO3iHOTO 3aXUCTY

JIiTaKiB TPAHCMOPTHOI KaTeropii BU3HAYaI0ThCSI HOPMaMM JIbOTHOI TPUAATHOCTI. [l0JaTKOBUM 32C060M
3a6€311e4YeHHs] aHTUKOPO3iTHOTO 3aXMCTY € 3aCTOCYBAHHS I1J1iBKOYTBOPIOIOYMX aHTUKOPO3iHMX crioyK (ITAC).

I[pore, aHani3 OCHIIXEHb IIiBKOYTBOPIOIOYMX aHTUKOPO3iMHUX CIOJIYK BKa3ye Ha HEOOXiIHICTb KOHTPOJIIO



no6iYHNX HeraTuBHUX eeKTiB ix 3acTocyBaHHs. OCOBIMBY yBary 3acayroByloTh (akTU HETAaTUBHOTO BIUIMBY HA
IOBTOBIUHICTb 3aKJIETIKOBUX 3'€JHAHb, SIKi € YyTJIIMBUMHU [0 Aii HUKJIIYHOrO HaBaHTaXKEHHS i BU3HAYAl0Th PeCypCHi
XapaKTEePUCTUKHU MOBITPSIHUX CyIeH. MeTOl0 LOCIiIpKEHHS € 3a1106iraHHs! HeraTUBHUX I10OIYHUX e(PEKTIB Ipu
3aCTOCYBaHHI IIJIiIBKOYTBOPIOIOYNX aHTMKOPO3IMHUX CIIOJIYK. Y BCTYIIi IOKa3aHa aKTyaJbHICTh AUCEPTALiIHOI
poboTH, cpopMyIbOBaHi MeTa i 3aBOaHHS LOCTIIKEHHs. BUCBIT/IEHO 3B'S130K 3 HAYKOBO-JOCJIIHUMU IPOrpaMamu
Ta po60TaMy, a TAKOXK HAyKOBY HOBU3HY Ta IPaKTUYHE 3HAUE€HHS OTPUMaHUX pe3yJbTatiB. HaBeJeHo BiioMOoCTi po
arpooballilo pe3yJbTaTiB JUCEPTALiiiHOi pOOOTH Ta OCOOUCTUI BHECOK aBTOPA. B repuiomy po3s[iii HaBeieHO OIS,
JliTepaTypu 3a TEMOIO AucepTaliiiHoi poboTtu. [TokaszaHo, 1110 3HaYHAa KiJIbKiCTh pyHHYBaHb KOMIIOHEHTIB JliTaka €
HacJigKoM Koposii i Bromu. [lepioguyHe TexHiuHe 06CIyrOByBaHHS Ta PEMOHT BUSIBJISIIOTh Pi3HOMAHITTS BULIIB
KOpOo3ii Ta NOTpebyI0Th 3HAYHUX MaTepiajbHUX BUTPAT Ha NiATPUMaHHS JIbOTHOI IpyuiaTHocTi. OcobyiuBa yBara
IPUIINSETHCS 3'€AHAHHSIM, 30KpeMa 3aKJIeNKOBUM, sIKi € HaI3BUYAHO YyTJIMBUMU SIK O KOPO3iHOTO CepeoBULIa,
TaK i [1il UMKIiYHOrO HaBaHTaKyBaHHS, KOMOiHaLlisl SKMX HEOZHOPA30BO MIPUBOAMIA IO KATACTPOPIUHNX HACTITKIB.
Po3rysiHyTO 0CO6IMBOCTI BUKOPUCTAHHS I1J1iBKOYTBOPIOIOUUX aHTUKOPO3iiHUX crIoyIyK. Ha OCHOBI poBenieHoro
aHasizy 3po06JieHi BUCHOBKH, CPOPMYIbOBAHO METY i 3a71adi AOCIiIKEHHS. B pyromy po3aiji npencraBieHo
OOI'PYHTOBaHi METOAM Ta METOLVKU €KCIIEPUMEHTAILHUX IOCIIiI>)KeHb. METOLIOJIOTiS HOCIiI>)KEeHHS 3a0e3ednia
[IPaKTUYHY LiHHICTb POOOTHU 3aBASIKY OpieHTallii Ha Ipo6JeMy aHTUKOPO3iMHOIO 3aXUCTY peabHUX KOHCTPYKLIiH
JIiTakiB TPaHCIIOPTHOI KaTeropii. siki J03BOJISIIOTh 3pOOMTH y3arajabHIOIOUi BUCHOBKY IOA0 MOXJIMBOCTI HETaTUBHUX
no6iyHUx edEKTIB Ta ix rnonepemKeHHs . METOAMYHOIO OCOOIMBICTIO JOCTiIKEHHS € BUKOPUCTAHHS IPUCTPOIO J1JIs1
BM3HAYEHHSI CUJI TEPTSI CIIOKOIO B 3aKJIETIKOBUX 3'€JHAHHSX, PO3PO6JIEHOTO B XOi UCEePTaLifiHOTO NOCiIPKEeHHSI.
3acTocyBaHHS METOMY CKIHU€HHUX €JIEMEHTIB JJO3BOJIWJIO AOCIiIUTH 3B'130K CUJI TEPTS B 3'€JHAHHI 3 HAIIPy>KEHO-
Ie(pOpMOBaHUM CTaHOM B 30Hi (POPMyBaHHS BTOMHOI TPilIMHU. B TpeTbOMy pO3[iji IpeCTaBIe€HO Pe3yIbTaTU
€KCIIepUMEHTAJIbHUX JOCTiIKeHb. [Ioka3aHo, o NpoHuKaJa 31aTHicTb [TAC 06yMOBIIIOE iX MONaaHHS B 3a30pU
3aKJIENIKOBUX 3'€iHaHb. BuzHaueHo [TAC, IpOHMKHEHHS SIKUX B 3a30PU 3'€JHAHb IPU3BOAUTH IO HETAaTUBHOTO
BIUJIMBY Ha LIUKJIIYHY JOBrOBIYHICTb, YMOBH, & TAKOXX OCOOJIMBOCTI TexHoJorii HaHeceHHs [TAC, rpu sKux ix
3aCTOCYBaHHS [IPU3BOAUTD [0 3MEHIIEHHS LIMKJIIYHOI JOBrOBIYHOCTI 3aKJIETIKOBUX 3'€JHaHb. [IpeicTaBlIeHO HOBUM
IIPUCKOPEHUN METO]] BUBHAUEHHSI CUJI TEPTS B 3aKJIENIKOBUX 3’ €JHAHHSX, OPUTiHAIBHICTD SIKOTO MiATBEPAKEeHA
naTeHToM YKpaiHu Ha KOpUCHY MogeJib. [IpoBeieHO CKiHYeHHO-eJIeMeHTHUI aHasli3 po60TH 3aKJIEIIKOBOTO
3'eHaHHA B IpucyTHOCTI [TAC, SKuii J03BOJIMB OTPUMATH BXXJIMBUI BUCHOBOK: JIOKaJIbHI HAaIIPyKE€HHS B 30HI
OTBOPY CYTT€BO 3aJI€KaTh BiJl KOe(PiLlieHTy CTaTUYHOrO TEPTS MK JIMCTAMU OOMIUBKU. YeTBEPTUN PO3[ia MiCTUTh
KOMIIJIEKCHUI METOJ, KOHTPOJIIO M0OIYHUX HeraTuBHUX edekTiB 3actocyBanHs [TAC. O6rpyHTOBaHO i
cpOopMyIbOBAHO OCHOBHI i 10JaTKOBi KOMIIOHEHTU KOMILJIEKCHOTO MeToAly. HaykoBa HOBU3HA OTPUMAaHUX
pesyabTartis: 1. lI115X0M IPOBEAEHHSI BTOMHUX BUIIPOOYBaHb JOBEJEHA OOI'PYHTOBAHICTb IPUIIYILEHHS PO BILJIUB
IJTIBKOYTBOPIOIOUMX aHTUKOPO3iHMX CIIOJIYK Ha BTOMHY JJOBTOBiYHICTb. 2. BCTAaHOBJIEHO 3B'SI30K XapaKTE€PUCTUK
I71iBKOYTBOPIOIOYMX aHTUKOPO3iMHUX CIIOJYK 3 NOGIYHNMU edeKTaMU iX 3acToCyBaHHs. 3. 3aCTOCYBaHHSIM
OPUTiHAJIbHOTO MIPHUCTPOIO BU3HAYEHO KiJIbKICHO BIIJIMB @HTMKO-PO3iMHUX CIIOJIYK Ha CUJIU CTAaTUYHOTO TE€PTSI MK
€JIEeMEHTaMU 3aKJIETIKOBOTO 3'eJHaHHSI. 4. 3aCTOCYBaHHSM CKiHY€HHO-€JIEMEHTHOTO aHaJIi3y BU3HAUYEHO 3B'$130K
Koedil[ieHTy CTAaTUYHOrO TePTS MiXK eJIeMeHTaMU 3aKJIETIKOBOTO 3'€IHAHHS i HAIIPY>)KEHNM CTaHOM B 30Hi
(opMyBaHHS BTOMHO] TPilllHU. 5. PO3p06sieHO HOBUI KOMIIJIEKCHUI METO, KOHTPOJIIO MOOIYHUX HETaTUBHUX

e(eKTiB 3aCTOCYBaHHS IJIIBKOYTBOPIOIOYMX aHTUKOPO3ilHUX CIIOJIYK.

2. The work is devoted to the development of a comprehensive method for the controlling negative side effects
caused by the applying corrosion preventive compounds. Requirements for anti-corrosion protection of transport
category aircraft are determined by airworthiness standards. An additional means of providing anti-corrosion
protection is the use Corrosion Preventive Compounds ( CPC). At the same time analysis of some results points out
the necessity to control negative side effects of their application, special attention must be drawn to the negative
impact on riveted joins, which are sensitive to cyclical loading and thus define lifetime of aircraft. The aim of the
research is prevention of negative side effects caused by the application of film forming anticorrosion compounds.
The introduction describes the actuality of the dissertation, formulates aim and objectives of the work. The links
with research programs and works, as well as scientific novelty and practical value of the results obtained is



shown. Information about the approval of the dissertation work results and personal contribution of the author is
provided. The first chapter deals with the review of the literature on the theme of the dissertation work.
Significant number of aircraft components failures occurs due to the corrosion and fatigue. Special attention is
paid to structural connections, in particular riveted joints, which are highly sensitive to both the corrosive
environment and the action of cyclic loading, the combination of which often leads to catastrophic consequences.
The peculiarities of the use of corrosion preventive compounds are considered. On the basis of conducted
analysis, conclusions were made; the aim and objectives of the research were formulated. The second chapter
deals with substantiated methods and techniques of experimental researches. Methodology of the research
provided practical value of the work due to the heading on the problem of protection against corrosion for real
structures of the planes of transport category. A methodological feature of research is application of the device
developed along the process of dissertation research for estimation of the static friction forces in riveted joints.
Application of the Finite Elements Methods provided the assessment of the relation between the friction forces in
the riveted joint with stress-strain state in the area of fatigue crack nucleation. In third chapter results of the
experiments are presented. It is shown that penetration property of the CPC defines their penetration into the
gaps of riveted joints. Corrosion preventive compounds, which are being penetrated into the gaps of the joints,
cause negative influence on fatigue life were found. Technology of treatment which leads to the reduction of the
fatigue life was determined as well. New method for accelerated estimation of friction forces in riveted joints
confirmed by the Patent of Ukraine on Utility Model. The following aspects have been studied: influence of the
protective film thickness in the gap of the riveted joint on the friction forces; influence of the duration of the time
interval between the treatment and loading of the structure; influence of the rivets squeezing force on the friction
force. Finite elements analysis of the riveted joint work at the presence of protective compounds provided
important conclusion: local stresses in the hole for rivet area depends on static friction between sheets. The fourth
chapter describes the comprehensive method for the control of side negative effect caused by application of
corrosion preventive compounds. Primary and additional components of the comprehensive method are
substantiated and formulated. The scientific novelty of the results: 1. The assumption about influence of corrosion
preventive compounds on fatigue life has been substantiated. 2. The relation of the corrosion preventive
compounds characteristics and side effects of their application was found. 3. By application of original device, the
influence of the corrosion preventive compounds on the static friction between the elements of riveted joint has
been assessed. 4. By application of Finite Elements Analysis, the relation of static friction coefficient and stress
state at the area of fatigue crack initiation was found. 5. The new complex method for the control of side negative
effects caused by application of corrosion preventive compounds has been developed.
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InenTudikarop ORCHID ID: 0000-0003-0373-2832

JoparkoBa iHdpopmamnist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcuTeT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: YHIBEPCUTETCHKUI

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KopHieHko AHatosiii OeKCaHIPOBUY

2. Anatolii Kornienko

KBasigikanis: k. r. u., mou,, c.H.c., 05.02.04
InenTudikarop ORCHID ID: 0000-0002-7108-3152
JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI OCOOH: JlepkaBHE HEKOMEPLIHE MiAPUEMCTBO "Jlep>KaBHUI

yHiBepcuteT "KuiBCbKUN aBialiiHW iHCTUTYT"

Kopg 3a €IPIIOY: 45853942

Micue3HaxoaKeHHS: npocrl. ['ysapa Jliobomupa, 1, Kuis, 03058, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu
Inentudikarop ROR:

CeKTop HayKH:. YHIBEPCUTETCHKUIL

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. Jlyk'ssnos I1aBno Bosogumuposud

2. Pavlo Lukianov

KBasigikanis: k. ¢.-m. 1., c.n.c., 01.02.05
InenTudikarop ORCHID ID: 0000-0002-5043-6182
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHe HEKOMEDLiIHE TiANPUEMCTBO "JlepKaBHMi

yHiBepcuTeT "KuiBCbKUM aBialliiHW iHCTUTYT"
Kopg 3a €IPIIOY: 45853942
Micue3HaxoaKeHHS: npoct. I'y3apa Jllo6omupa, 1, Kuis, 03058, Ykpaina

dopma ByacHOCTI: [lepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VIII. 3akar04Hi BimoMocTi
Biacue IIpizBuie Im's [10-6aTbKOBI Muanakanos Pynosbg l'eopriiiosny

TrOJIOBH pagu

Bnacwue IpizBume Im's [1o-6aTbKOBI Mmuanakanos Pynonb¢ T'eopritiosiy

rOJIOBYIOYOrO Ha 3aCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Hopxenko Onena AHzIpiiBHa

00JIIKOBHX JJOKYMEHTIB

PeecTparop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 32 PEECTpalLilo HayKoBoOi IOpuenko TeTsHa AHaToiiBHA

OisSIIBHOCTI




