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1. KoMIyiekcHUiT MeTOJ, KOHTPOJIIO TOOGIYHMX HEraTUBHUX e€(EKTiB IpY 3aCTOCYBAHHI I1J1iBKOYTBOPIOIOUNX
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Pedepar:

1. Incepraist npucBsYeHa NUTAHHIO PO3POOKY KOMIIJIEKCHOTO METOy KOHTPOJIIO [I00IYHUX HETaTUBHUX e(EeKTIiB
IIPY 3aCTOCYBaHHI MJIiBKOYTBOPIOIOUMX aHTUKOPO3ilHUX CIIOYK. BuMoru 3a6e3neyeHHs: aHTUKOPO3iIHOTO 3aXUCTY
JIiTaKiB TPAHCIIOPTHOI KaTeropii BU3HAYal0TbCSI HOPMaMU JIbOTHOI IPUAATHOCTI. [JOIaTKOBAM 3aCOO0M
3a6€31e4YeHHs] aHTUKOPO3ilTHOTO 3aXUCTY € 3aCTOCYBAHHS IJ1iBKOYTBOPIOIOYMX aHTUKOPO3iHUX croyK ([TAC).
I[Tpote, aHani3 JoCHiIKeHb ITiBKOYTBOPIOIOYMX aHTUKOPO3iMTHUX CIIOJIYK BKa3ye Ha HEOOXiIHICTb KOHTPOJIIO
no6iYHYX HEraTUBHUX €(eKTiB ix 3acTocyBaHHs. OCOOIMBY yBary 3acayroByloTh (PaKTU HETaTUBHOTO BIIUBY Ha
IOBTOBIUHICTb 3aKJIETIKOBUX 3'€JHAHb, SIKi € YyTJIMBUMHU [0 Aii HUKJIIYHOrO HaBaHTaXKEHHS i BU3HAYAI0Th PEeCypPCHI

XapaKTePUCTUKY MOBITPSIHUX CyIeH. MeTOlo LOCiIpKeHHS € 3a1106iraHHs HeraTUBHUX IT06IYHUX e(eKTiB pu



3aCTOCYBaHHI IIJIiIBKOYTBOPIOIOYNX aHTMKOPO3IMHUX CIIOJIYK. Y BCTYIII IOKa3aHa aKTyaJIbHICTh AUCEePTALiiiHOI
poboTH, cpopMyIbOBaHI MeTa i 3aBIaHHS LOCTiIKeHHs. BUCBIT/IEHO 3B'130K 3 HAYKOBO-JOCJIIHUMU IIpOrpamMamu
Ta po60TaMy, a TAKOXK HAyKOBY HOBU3HY Ta IPAKTUYHE 3HAUE€HHSI OTPUMaHUX pe3yJibTatiB. HaBegeHo BiioMOCTi Ipo
anpooballilo pe3yJbTaTiB JUCEPTALiHOI pOOOTH Ta OCOOUCTUI BHECOK aBTOPA. B nepuiomy po3[iii HaBeAeHO OrJIsi,
JiTepaTypu 3a TEMOIO JucepTaliiiHoi po6oTu. [TokasaHo, 110 3HA4HA Ki/IbKiCTh PyHHYBaHb KOMIIOHEHTIB JIiTaKa €
HacJigKoM Koposii i Bromu. [lepioguyHe TexHiUHe 00CIyrOBYyBaHHS T2 PEMOHT BUSIBJISIIOTh Pi3HOMAHITTS BUTIIB
KOpOo3ii Ta NOTpebyI0Th 3HAYHUX MaTepiaJlbHUX BUTPAT Ha MiATPUMaHH JIbOTHOI IpyuiaTHocTi. OcobiuBa yBara
MIPULINSIETHCS 3’ €JHAHHIM, 30KpeMa 3aKJIETIKOBUM, 5IKi € HaZI3BUYalHO YyTIIMBUMU SIK [I0 KOPO3iiiHOTO CepeoBUIIa,
TaK i il LMKIIYHOrO HaBaHTaKyBaHHS, KOMOiHallisl SKMX HEOLHOPa30BO MIPUBOAMIA IO KATACTPOPIUHUX HACTITKIB.
Po3rssHyTO 0CO6MBOCTI BUKOPUCTAHHS IJ1iBKOYTBOPIOIOUUX aHTUKOPO3iHUX cIoyyK. Ha OCHOBI IpoBeneHoro
aHali3y 3po06JieHi BUCHOBKM, CPOPMYJIbOBAHO METY i 3a7adi JOCIiIKEHHS. B ipyromy po3aiji npencraBieHo
OOIpYHTOBaHi METOAM Ta METOLMKY €KCIIEPUMEHTAIbHUX [IOCIIiIKeHb. MeTOI0JI0Tis IoCimKeHHs 3abe3neynia
[IPaKTUYHY LiHHICTb POOOTHU 3aBASIKY OpieHTallii Ha Ipo6JIeMy aHTUKOPO3iMHOIO 3aXUCTY peajlbHUX KOHCTPYKLIiH
JIiTaKiB TPAHCIIOPTHOI KaTeropii. sKi J03BOJISIOTh 3pOOMTH y3arajabHIOIUi BUCHOBKY IOA0 MOXJIMBOCTI HETaTUBHUX
No6iyHUX e(EKTIB Ta ix nonepemKeHHs. METOAMYHOIO OCOOIMUBICTIO JOCIIKEHHS € BUKOPUCTAHHS IIPUCTPOIO JJIS1
BM3HAYEHHS CUJI TEPTSI CIIOKOIO B 3aKJIETIKOBUX 3'€JHAHHSX, PO3POOJIEHOTO B XOi AUCepTaLiffHOTO NOCiIPKEeHHSI.
3acTocyBaHHS METOMY CKIHU€HHUX €JIEMEHTIB JO3BOJIWJIO AOCIiIUTH 3B'130K CUJI TEPTS B 3'€JHAHHI 3 HAIIPY>KEHO-
Ie(pOpMOBaHMM CTaHOM B 30Hi (POPMYyBaHHSI BTOMHOI TPilIMHU. B TpeTbOMY PO3[ijli IpeICTaBIe€HO Pe3yIbTaTh
eKCIIepMMEHTAJIbHUX [IOCTIiIKeHb. [IoKkazaHo, mo npoHuKawyda 35aTHicTs [TAC 06yMOBIIIOE iX IONanaHHS B 3a30pU
3aKJIENIKOBUX 3'eJHaHb. BudHayeHo [TAC, MpOHUKHEHHS IKMX B 3230pU 3'€IHAHb ITPU3BOAUTH 1O HETATUBHOTO
BIUJIMBY Ha LIUKJIiYHY JOBrOBIYHICTb, YMOBH, & TAKO>XX OCOOJIMBOCTI TexHoJorii HaneceHHs [TAC, npu sKux ix
3aCTOCYBaHHS [IPU3BOIUTD [0 3MEHIIEHHS [IUKJIIYHOI TOBrOBIYHOCTI 3aKJIETIKOBUX 3'€JHAaHb. [IpecTaBieHo HOBUI
[IPUCKOPEHUN METO]] BUBHAUEHHSI CUJI TEPTS B 3aKJIENIKOBUX 3'€JHAHHSX, OPUTiHAJIBHICTD KOO MiATBEpAKeHa
IaTeHTOM YKpaiHu Ha KOPUCHY Mogeib. [IpoBeieHO CKiHY€HHO-eJIEeMEHTHUI aHasli3 poOOTH 3aKJIEIIKOBOTO
3'eHaHHA B IpucyTHOCTI [TAC, K11 4,03BOJIMB OTPUMATHU BaXXJIMBUI BUCHOBOK: JIOKaJIbHI HAIIPYKE€HHS B 30HI
OTBOPY CYTTEBO 3aJI€KaTh Bifl KOEDillieHTY CTATUYHOTO TEPTS MiX JIMCTaMu OOMMBKY. YeTBepTUIl pO31in MiCTUTD
KOMIIJIEKCHUI METOJ, KOHTPOJIIO I06IYHMX HeraTuBHUX edekTiB 3actocyBanHs [TAC. O6rpyHTOBaHO i
c(pOopMyJIbOBAHO OCHOBHI i 10JaTKOBi KOMIIOHEHTU KOMILJIEKCHOTO MeToAy. HaykoBa HOBU3HA OTPUMAaHUX
pe3ysbTatis: 1. LI7159X0M IPOBEEHHS BTOMHUX BUIIPOOYBaHb JOBeZeHa OOIPYHTOBaHICTh IPUIYILEHHS PO BILJIB
IJ1iBKOYTBOPIOIOYMX aHTUKOPO3IMHUX CIIOJIYK HA BTOMHY JOBTOBIUHICTb. 2. BCTaHOBJIEHO 3B'SI30K XapaKTEepPUCTUK
I71iBKOYTBOPIOIOYMX aHTUKOPO3iMHUX CIIOJYK 3 NOGIYHNMU edeKTaMU iX 3aCTOCyBaHHs. 3. 3aCTOCYBaHHSIM
OPUTiHAJIbHOTO MPUCTPOIO BU3HAYEHO KiJIbKICHO BIIJIUB aHTMKO-PO3iMHUX CIIOJIYK Ha CUJIM CTAaTUYHOTO TE€PTSI MK
eJieMeHTaMH 3aKJIEIIKOBOTO 3'€IHaHHS. 4. 3aCTOCYBaHHSM CKiHU€HHO-€JIeMEeHTHOT'0 aHaJli3y BUBHAYEHO 3B’130K
Koedil[ieHTy CTaTUYHOrO TEPTS MiXK eJleMEeHTaMU 3aKJIeTIKOBOI'O 3'€IHaHHSI i HAIIPY>KEHNM CTaHOM B 30Hi
(opMyBaHHS1 BTOMHO] TPillMHU. 5. PO3p006siIeHO HOBUI KOMILJIEKCHUI METO, KOHTPOJIIO MTOOIYHUX HETAaTUBHUX

e(eKTiB 3aCTOCYBaHHS IJIiBKOYTBOPIOIOYMX aHTUKOPO3iTHUX 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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IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHuil yHiBepcuTteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMM iHCTUTYT imMeHi Irops Cikopcpkoro”
Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicekui, 6yg. 37, Kuis, 03056, Ykpaina



dopma By1acHoCTI:
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

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

2. Anatolii Kornienko

KBasigikamnis: k. t. u., gou,, c.H.c., 05.02.04
InenTudgikarop ORCID ID: 0000-0002-7108-3152
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [lepkaBHe HEKOMEPLiHE MiANPUEMCTBO "JlepKaBHMi

yHiBepcuteT "KuiBCbKUN aBialliiHWi iIHCTUTYT"

Kopg 3a €IPIIOY: 45853942

Micue3HaxoaKeHHS: npocrl. ['ysapa Jlio6omupa, 1, Kuis, 03058, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlyk'ssnoB IlaBno Bosmogumuposud

2. Pavlo Lukianov

KBasigikanis: . ¢.-m. u., c.n.c., 01.02.05
InenTudikarop ORCID ID: 0000-0002-5043-6182
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI OCOOM: [lepkaBHe HEKOMEPLiHE MiANPUEMCTBO "JlepKaBHuMi1

yHiBepcuTeT "KuiBCbKUM aBialliiHui iHCTUTYT"

Kopg 3a €IPIIOY: 45853942

Micue3Haxoa>KeHHsI: npocr. ['ysapa Jlio6omupa, 1, Kuis, 03058, Vkpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
Biacue IlpizBuie Im's I1o-6aTbKOBI Muanakanos Pynosnb¢ I'eopriiiosuy

TOJIOBH paju



Biacue IIpizBume Im's [10-6aTbKOBI Mmuanakanos Pynonb¢ I'eopriiioiy
TOJIOBYIOYOTO Ha 3acCiiaHHi
BiznoBigasbHUH 3a MiATOTOBKY Hopxenko OneHa AHzIpiiBHa

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




