Miscnapoona Haykoeo-mexHiuHa KoHgpepenyis
DyHIaMeHTAJbHI Ta NPUKJIAAHI IP00JeMH Cy4YaCHUX TEXHOJIOTi

KOHCTPYKINAX. 3 OorsiAy Ha e(PEeKTHBHICTh Ta JOCTYIHICTh HAa PUHKY YKpaiHW, Yy TOIABIITHX
JOCTIDKEHHAX AoUUIbHO BuKopucToByBaTH Oanku tumy ACTY ta IPE sk nepBicHi Afs CTBOpEHHS
Ta MOJICTIOBaHHS TiepopoBaHUX OaJIOK.
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INIACHUJIEHHSA 3AJIIBOBETOHHUX IIVIMT CTAJIEBUMUA BAJIKAMU
I3 OB’€EJHAHHSAM Y CTAJIE3AJIIBOBETOHHY KOHCTPYKIIIO
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3a1i300€TOHHI TUTUTH € OJHWMH 3 OCHOBHUX €JIEMEHTIB OUIBIIOCTI OyiBenb. Y Tepiof
KHUTTEBOTO IIUKITY BUHUKAE OTpeda B MiJCUIICHHI IUTUT Yepe3 pi3Hi MPUYUHU:
- nedekTy mpu OyaIBHULITBI, HEBIAOBIIHICTh IPOEKTAM;
- HEMIPHUJIATHICTH JJISl IOJIaJIbIIIOTO BUKOPUCTAHHS BHACIHIOK €KCILTyaTallii;
- 3MiHa NPU3HAYEHHS NPUMILIEHb IPU PEKOHCTPYKLIT,
- TIOIIKO/)KCHHS aBapiiHOTO XapaKTepy.
OCHOBHUMH cTIOCOOAMU ITIICHJICHHS 3aJ11300€TOHHUX TUTUT 3TiIHO 3 [1] €:
- MIJCUJICHHS IJTUT LUISIXOM HAPOILEHHS MOMEPEYHOT0 Mepepi3y 3BEpXYy;
- MJICWJICHHS TUTAT NUIIXOM HAPOINEHHS MOMEPEYHOrO Mepepidy 3HHU3Y 13 3aCTOCYBAHHS TOPKPET-
OeToHy;
- YCTaHOBKA JIBOX KOHCOJIbHUX PO3BAaHTAXKYBAIBHHUX OAJIOK 3BEPXY;
- ABEJICHHS METAJIEBUX PO3BAHTAXXYBAIbHHUX OAJIOK 3BEPXY;
- MIJBEJEHHS PO3BAHTAXYBAJBHUX METAJeBUX OalOK 3HU3Y MJs PO3MOAUTY HAaBaHTAKEHHS 1
pO3BaHTaXeHHS IUIHUT (6€3 BKIIOYEHHS B CyMICHY POOOTY);
- 3aCTOCYBaHHS MITIPESHIEIBHUX 3aTSHKOK JIJIS TACHICHHS KOHCTPYKIIIi;
- MiJICUJICHHS JOAATKOBOIO apMaTypoOIO 3aKPIIUICHOI0 HA MOBEPXHI KOHCTPYKIIT 3 BUKOPUCTAHHIM
MOJIIMEPHUX MaTepiajiB;
- MIJCUJICHHS CKJIOBOJIOKHOM, KapOOHOBHMHU CTpiuKaMH ab0 JIMCTOBUM METaJIOM 3aKpIMJICHUMH Ha
MOBEPXHI1 KOHCTPYKIIiil 3 BUKOPUCTAHHSAM IOJIMEPHUX MaTepialiB.

IcHye MOXIUBICTH MOKPAIIUTH CIHOCIO MiJACUICHHS 3ali300€TOHHUX IUIUT IiBEACHHIM
PO3BAaHTAXKYBAJbHUX METAJEBUX OAJOK 3HU3Y HUBIXOM iX 00’€HaHHS B CTaJe3ai300€TOHHY
KOHCTPYKLIO.

Crane3anizoberoHHa 0anka — 11e KOMOIHOBaHUH €JIEMEHT, 110 IEPEBAKHO 3a3HAE /111 3ArMHAHHS
[2]. Bin cknamaeThes 13 3a11300€TOHHOT TUIMTH Ta CTAleBOI OAKH, sIKi 00’ €HAaHI B CyMICHY poOOTYy
3a JIONOMOIOI0 3’€/IHYBaJIbHUX €JIEeMEHTIB. B yKpaiHChKi Ta CBITOBIM NpakTulll Oy/IiIBHHUIITBA
CTasie3ai300€TOHHI OalIki € BIIOMUMHU Ta TMOUIMPEHUMHU KOHCTPYKIISMU, B SIKHX MAaKCUMAaJbHO
€(DEeKTUBHO BHKOPUCTOBYIOTHCSI BJIACTUBOCTI CTai Ta OETOHY Il OJCP)KaHHS ONTHMAaTbHHUX

73



Miscnapoona Haykoso-mexuiuna Kongpepenyis
DyHIaMeHTAJIbHI Ta NPUKJIaAHI IPo0JeMH Cy4YaCHUX TeXHOJIOTii

KOHCTPYKIIIH B IMBIIBHOMY 1 TpaHCMOPTHOMY OymiBHUIITBI. Llg KOMIIO3WTHA KOHCTPYKIIis
BUKOPUCTOBYETHCS B OYyIiBHHUIITBI Oy/1iBENb Ta MOCTIB JaBHO, iCHYe 0arato JOCiiKeHsb i podotu. B
pI3HUX KpaiHax € HOPMATHMBHI JOKYMEHTH I CTaJIe3ali300€TOHHUX KOHCTPYKIiHA. B cyuacHux
HAyYKOBHUX MyOmikamisx [3] aKTHBHO IOCHIIKYIOTh pIi3HOMaHITHI 3’€IHaHHS I 30ipHUX
CTane3aai300€ TOHHUX KOHCTPYKITIH.

Henocnimkenoto € podoTa KOHCTPYKLIN, YTBOPEHHUX MICIS MiICHIICHHS 3/0 TIIUT CTaJeBUMU
Oankamu 3 00’ eqHaHHAM. [HaKIIe KaXKydu — JOCIIHKEHHS CTalIe3a1i300€TOHHUX 0ajJoK YTBOPEHUX
3MIHOIO HANPYKEHOTO CTaHy 3/0 MmiauT (31 3rUHY Ha CTHCK) IIPU MiACHICHHI 0ajaKkaMu i3 BBEICHHSIM
3’€IHYBaJIbHUX CIIEMECHTIB.

[InanyeThCst AOCHIIKEHHS TUIMT MIICUJICHUX MIABEICHHIM PO3BAaHTAXKYBaJIbHUX Oanok Oe3
00’ €THAHHS 1 TUIAT MiICUIICHUX OaykaMu 13 00’ €IHAHHSAM y CTane3ali300€TOHHY KOHCTPYKIIIIO 3a
JIOTIOMOT'OI0 THYYKHUX Ta JKOPCTKUX 3’ €IHYBAJIbHUX €JIEMEHTIB.
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Puc. 1. [lonepeuni nepepi3u KT, MiJCHICHUX OaTKaMHu:
a — TICUJICHHS T1IBEICHHSIM PO3BaHTXKYBaJIbHUX OaJIOK 0€3 00’ €THaHHS;
6 — MIJCUIICHHS MTiABEICHHAM 0aJIOK 13 00’ €JHaHHAM uepe3 THyuKi 3’ €JHYyBaJIbHI €IEMEHTH;
6 — TJICWJICHHS IT1IBEICHHIM 0aJIOK 13 00’ € THAHHAM Yepe3 JKOPCTKI 3’ €THYyBAIbHI €JIEMEHTH.
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Introduction. The long-term operation of vessels can produce corrosion destruction of poorly
protected surfaces, the underwater part of which is in direct contact with the aquatic environment, the
water areas of rivers, seas, and oceans. Corrosion spots appear on the surfaces of ship hulls, which
subsequently cause damage to structures, reducing their strength, tightness, and operational
reliability. The influence of variable temperatures, biological activity, and mechanical friction
decreases the service life of metal structures. Therefore, improving the operational characteristics of
the underwater part of the ship hull is possible through polymer protective coatings. Their use allows
for counteracting the corrosion destruction of the underwater part of the ship hull. At the same time,
improving the characteristics of protective coatings can be achieved by modifying the binder, in
particular, inhibitors, inhibitory pigments, and active fillers [1].

To create protective corrosion-resistant polymer coatings, the epoxy oligomer ED-20 was
chosen as a binder, which was polymerized with the hardener polyethylene polyamine PEPA. To
improve the characteristics of the protective coating, the following were used: fibrous filler (PCB)
with parameters — /= 15...30 mm, d = 20...25 pm.; natural nano filler (NNF) d = 400...600 nm.

The corrosion resistance of the developed coatings was investigated by visual analysis, i.e.,
by the presence of defects on the surface of the samples with “T”-like notches. Experimental studies
of the developed polymer coatings were conducted in a freshwater environment (Dnipro River) at the
Hydrobiological Station of Kherson, Ukraine. The duration of exposure in the river was t = 6552 h at
variable temperatures, namely from -15 °C to +30° C.

Coatings containing different content of ingredients were used, in particular: matrix (oligomer
ED-20: hardener PEPA — 100 pts. wt.: 10 pts. wt.); Composite Material (CM) 1 (binder: a mixture of
polyester-cotton blend (PCB): hardener — 100 : 0,100 : 10); CM 2 (binder: a mixture of polyester-
cotton blend (PCB) : hardener — 100 : 0,50 : 10).

Visual analysis of the surface of the coatings (CM 1 and CM 2) allows us to state that they
have sufficiently high corrosion resistance. Comparative study of permeability indicators in the
freshwater environment (Dnipro River) at the Hydrobiological Station of Kherson does not change
significantly, with and without a "T"-shaped incision. No surface defects were found for CM 1 with
"T"-shaped notches. This indicates the creation of a protective layer against the penetration of
aggressive ions and water molecules to the base, due to the formation of a compacted polymer
structure.

Conclusions. According to the results of comprehensive studies, it has been established that
to protect the underwater part of vessels that is in direct contact with the aquatic environment, it is
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