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BOZHOTO TPAHCIIOPTY
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water transport

Pedepar:

1. Excristyaratliss BOGHOTO TPAaHCIIOPTY IOB’s13aHa i3 3MiHOI0 pOO04MX XapaKTEPUCTHK TOBEPXOHb
METaJIOKOHCTPYKIiH Ha SIKi BIJIMBAIOTh 30BHIlIHI Ta MexaHi4yHi ¢pakropu. I1if BIIMBOM BOJIOTOTO MOBITPSI
3MIHIOETBCS XiIMIYHUAN CKJIaJ, METAJIEBUX KOHCTPYKIiM TPAHCIOPTY, WO NPU3BOIUTD O YTBOPEHHS KOPO3ii.
BHac1ifok KOpo3ifHOro pyiHYBaHHS 3MEHIIYETbCS MEXaHiUHa MIlJHICTb [leTasiell Ta KOHCTPYKLiN TPaHCIIOPTY.
[Nepioguyna 3MiHa X0JIOOHOI i TEIJIOI IOPU POKY NIPU3BOAUTD [0 3MiHM PO3MipiB POOOYMX AETajel, arperaTiB i
IIPUCTPOIB, pyHHYIOTbCS 3'€JHAHHS, BUHUKAIOTh Jedopmarii. [Tpu nigBuineHHi TeMriepaTypy 3HUKYIOThCS MesKa
MILIHOCTI i MOZ1yJIb IPYKHOCTiI METaJIOKOHCTPYKLiii, IPUCKOPIOETHCS CTAPiHHSI, BUHUKAE Hebe3eka YTBOPEHHS
TPilllMH, K y 3aXMCHUX [TIOKPUTTIB, TaK i 6€3M0CcepeiHbO Y IeTasx 3acobiB TpaHcnopty. [Ipu 3HaYHUX
HABAaHTAXEHHSIX, [0 BUHUKAIOTh Y IETaJISIX 3aC00iB TPAHCIIOPTY i MOPiBHSIHO HU3BKUX TEMIIEPATYPax YTBOPIOIOTHCS

TOYKOBI Ta JIiHilHI JedekTu KpucraniyHoi pewiTku. Lle y cBOlo yepry BIJIMBAa€E HA TEPMIH eKCIyaTallii CyJHOBUX



IeTajieil Ta METaJIOKOHCTPYKLii. ToMy, OHMM i3 HAIIPSIMKIB 3a6€3M€4€HHs HaJiTHOCTI METaJIOKOHCTPYKLM i
IeTaseil 3acobiB TPaHCIIOPTY € po3po6Ka HOBUX KOMITO3UTHUX MaTepiaiis (KM) i 3aXx1CHUX TOKPUTTIB Ha iX OCHOBI
i3 IPOrHO30BAaHMMH BJIACTUBOCTSIMU, 10 JO3BOJIUTD IiABUIIUTH TEPMIH €KCILJIyaTalil B yMOBaX BILJIUBY arpECUBHUX
30BHIIlIHIX i MexaHiYHUX PakTOpiB. MeTa po6OTH — JOCTIAUTHU BIACTUBOCTI KOMITO3UTIB, 110 MICTSITh OpraHiuHi
pisHOAMCIIEPCHI HATIOBHIOBAYi, Ta BCTAHOBUTU 3aKOHOMIPHOCTI BIUIMBY LIMX IHTPEII€HTIB HAa aKTUBALIiIO IIPOLECIB
CTPYKTYpOYTBOPEHHS Ipu GOPMYyBaHHI KOPO3iHOCTINKUX €IIOKCUKOMIIO3UTHUX 3aXMCHUX ITOKPUTTIB. HaykoBa
HOBU3HA poboTu: 1. Biepie po3po6ieHO HAyKOBO-TEXHOJIOTIYHI MPUHLMANY (POPMYBaHHSI aPMOBAaHNUX KOMIIO3UTHUX
Marepialis, sIKi BpaxOBYIOTb 3B'13KM MiXK KDUTUYHUM BMiCTOM BOJIOKHMCTOrO HamoBHIoBayva (q = 0,25...0,75 mac.4.) y
€IIOKCUIHUX KOMOII3UTAX, iX CTPYKTYPOIO i BJIACTUBOCTSIMY, 110 3a6e31edye CUHEePreTUYHU eeKT y MiABULeHHi ¥
1,7 pasiB [10Ka3HUKIB aAre3iiHMX XapaKTepUCTHUK i 3MEHIIEHHS TEPMiYHOTO KoedillieHTY JIiHiIMHOTO PO3IMPEHHS Y
2,7...3,9 pasiB 1J1s1 NOKPUTTIB (QPYHKIIOHAJILHOTO IPU3HAYEHHS. 2. BCTAaHOBJIEHO 3aKOHOMIPHOCTI BILJIMBY BMICTY
BOJIOKHMCTOTO HamnoBHIOBayva (q = 0,50...0,75 Mac.4.) Ha BIaCTUBOCTi KOMIIO3UTIB, 110 3a0e3Ievye CIIPSMOBAHY 3MiHY
CTPYKTYypH IoJliMepy (Tepexif, 3 B'I3K0-KPUXKOI 10 B'SI3KOi) 32 PaXyHOK YILIiJIbHEHHS, 0OMEXXEHHSI PyXJIUBOCTI i
Ie(popMyBaHHS KiHETUUHHUX €JIEMEHTIB I10JliMepy Ta IPUBOJUTH 0 30inbmeHHs y 1,3...1,8 pa3u MmexaHiuHOI
MinHoCTi. 3. IOCIigKEeHO TEPMOCTIMKICTh HAHOKOMITO3UTHUX MaTepiaiB i BCTAaHOBJIEHO, 10 MAaKCUMAJIbBHUM
3HAUYEHHSIM TeMIIepaTypu ekzoedekTty — 545 K xapakTepuayioThCsl MaTepiany, HalloBHEHI HAHOAUCIIEPCHUM
KOHJIEHCOBaHUM ByrjeleM 3a BMmicTy q = 0,05 Mac.4. 3 BUKOPUCTaHHSM Cy4YaCHUX METO/IB focaimkeHHs (Y-, ITA-,
TT'A-anazni3) i po3paxyHKy HalJIMIIKOBOI TEIJIOBOI €Heprii 3a MeTOAUKOI0 bpoiio 06rpyHTOBAaHO MExXaHi3M
IiIBUIIEHHS TEPMOCTIMKOCTI, 110 TI0JISIra€ B yTBOPEHHI KApOOHI30BaHOT0 LIApy Ha [IOBEPXHi MOJIIMEPY, KU
00Me>Kye IOCTYIl OKUCIII0Baya B 06’'eM MaTepiay, i TUM caMUM IIpUTHIYY€e YTBOPEHHS BiJIbHUX PaiuKaliB, 10
nepepbaydae OYaToK IPOLECY AECTPYKLil KOMIIO3UTY. 4. 3 BUKOPUCTAHHSIM METO/iB MaTEeMAaTUYHOI CTaTUCTUKHU
ONITMi30BaHO BMIiCT HaHO- i BOJIOKHUCTHUX 6i06€3neYHIX 106aBOK (BOJIOKHMCTHIA HarloBHIOBaY — q = 0,50 Mac.4. +
HAaHOHAIOBHIOBAY POCJIMHHOTIO NOX0mkeHHs — q = 0,075 mac.4.) y enokcugHomy 3Bs13yBadi EJ1-20 (q = 100 mac.u.),
110 3a6e3Ievye 36iblIeHHs KilbKOCTi npopearopaHux enokcugHux C-O-C (o = 1045 cm-1), a Takosxk CH i CH3 (o =
2962 cm-1) rpym B CTPYKTYPi NOJIMEPY i IPUBOAUTD 10 MiABUILEHHS riApO(POOHOCTI, CTIMKOCTI O OKUCJIEHHS Ta
3menye B 1,8...2,0 pa3y 3Ha4YEHHS NIOKa3HMKA IPOHUKHOCTI aHTUKOPO3iMHOTO NMOKPUTTA. [lapanenbHo poBeseHo
KOMIIJIEKCHI JOCJIiI)KEHHS BIACTUBOCTEH i CTPYKTYPY KOMIIO3UTHUX MaTepiasiB, HAIOBHEHNX HAHOHAIIOBHIOBAYEM
pocauHHoro noxomkeHHs (400...600 HM). [TokazaHo, 1[0 MAaKCMMabHUM 3HAYEHHSIM afre3iiiHoi MillHOCTI rpu
Bigpusi (33,6 MIIa), 3cysi (11,2 MIIa) i MiHiMaZbHUM 3HAYEHHSIM 3aIMIIKOBUX HanpyxeHs (0,80...0,88 MIla)
XapaKTepU3yIThCS MaTepiany, o MiCTATh B06aBKy 3a BMicTy q = 0,075...0,100 mac.u. [IpoBeieHO KOMILJIEKCHI
IOCTiIKeHHs Pi3uKo-MeXaHIUHUX BJIaCTUBOCTEH, 32 pe3yJIbTaTaMU SIKUX BCTAHOBJIEHO ONTUMAaJIbHUM BMIiCT
HAIOBHIOBAYa Y PeaKTOIJIACTUYHINM MaTpuLli, skuil ctaHoBUTH g = 0,075...0,100 mac.u. [TonimepHi maTepianu, 10
MICTATb ONTUMAaJIbHMI BMICT HAHOHAIIOBHIOBAYa XapaKTEPU3YIOTLCA KOMIIJIEKCOM ITOJIMNIIEHNX BIACTUBOCTEH,
30KpeMa: pyWHiBHI HanIpyKeHHs npu 3ruHi - 102,9...118,7 MIla, mogyse npyxHocrti — 3,0...3,2 ['Tla. MeTogom
MaTeMaTU4HOrO IIJIaHYBAaHHS €KCIIEPUMEHTY BCTAHOBJIEHO ONTHMMAJIbHUM BMICT JBOX HAIlOBHIOBAUiB (BOJIOKHUCTOTO
i HAaHOAMCIIEPCHOT0) y MOJIMEPHOMY 3B's13yBadi. Lle 03B0JINIIO OTPUMATH MOJIIMEPHI TIOKPUTTS 3 KOMIIJIEKCOM
MOJINIIEHNX MEXaHIYHUX BJIACTUBOCTEN: PYUHIBHI HAIIPy>K€HHS NpuU 3TUHI - 122,2 MIla, momysnp npyxHocTi — E = 4,6
['Tla. [Ins po3umupeHHs 06J1aCTi BUKOPUCTaHHS pO3PO6IEHUX MaTepiasliB TPOBeIeHO KOMITIEKCHI JOCTiIKeHHSI

CTPYKTYpHU PO3POOIEHNX KOMIIO3UTIB i CTIMKOCTI 4O BIIJIMBY Pi3HMX arpeCUBHUX CEPEJOBUIII,

2. The dissertation on competition of a scientific degree of the Doctor of Philosophy on a specialty 132 Materials
science. — Kherson State Marine Academy of the Ukraine’s Ministry of Education and Science, Kherson, 2023.
During the operation of transport, in particular water transport, the destruction of working surfaces and
mechanisms under the influence of the environment and mechanical factors is an urgent problem. As a result of
corrosive destruction, the mechanical strength of transport parts and structures decreases. The periodic change
of cold and warm seasons leads to changes in the dimensions of working parts, units and devices, joints are
destroyed, and deformations occur. Point and line defects of the crystal lattice are formed with significant loads
occurring in the parts of the means of transport and relatively low temperatures. During resonance, significant
mechanical stresses develop, causing various damages and destruction of parts and metal structures. Vibration



leads to the growth of deformations and cracks, that is, it contributes to the accumulation of local defects, the
occurrence of fatigue phenomena. This, in turn, affects the service life of ship parts and metal structures.
Therefore, one of the directions for ensuring the reliability of metal structures and parts of transport means is the
development of new composite materials (CM) and protective coatings based on them with predictable properties,
which will increase the service life under the influence of aggressive external and mechanical influences At the
same time, complex studies of the properties and structure of composite materials filled with plant-derived
nanofillers (400...600 nm) are conducted. Sufficiently high values of adhesive strength (33.6 MPa), at shear (11.2
MPa) and residual stresses (0.80...0.88 MPa) are characterized by materials containing the additive with a content
of g = 0.075...0.100 pts. wt. Based on the conducted physical and mechanical properties, the optimal content of
nanofiller in the polymers was determined - q = 0.075...0.100 pts. wt. Such composites are characterized by the
following mechanical properties: destructive stress during bending - 102.9...118.7 MPa, modulus of elasticity - E =
3.0...3.2 GPa. Using the method of mathematical planning of the experiment, the optimal content of two fillers
(fibrous and nanodispersed) in the polymer binder was determined. This made it possible to obtain polymer
coatings with a complex of improved mechanical properties: destructive stress during bending - 122.2 MPa,
modulus of elasticity - 4.6 GPa. In order to expand the area of use of the developed materials, complex studies of
the structure of the developed composites and resistance to the influence of various aggressive environments are
conducted.
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VIII. 3ak1104Hi BiZOMOCTI
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