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KOPO3IHHI TA EJIEKTPOKQPO?.II?IHI MMPOLECHU B KOHCTPYKUIAX
SAJIIBHUYHOI KOJIII I BAXUCT BIJI HUX
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Corrosion and electro-corrosion processes in railway track structures and protection against
them.

Abstract. The report is devoted to the disclosure of the mechanism of leakage currents from
electrified direct current rail tracks, their flow through the structures of the railway track and
buildings, as well as to the justification of methods of their protection against electrocorrosion.
As a result of theoretical studies, coordinated with the results of field surveys, the electric
circuits of the leakage currents from the constant unidirectional electric potential of the POEP,
which occurs during the movement of electric locomotives and electric trains on electrified
direct current railway tracks, have been clarified. Current carriers are installed in the elements
and structures of the track and buildings. It has been found that in reinforced concrete sleepers
and supports of passenger platforms, zones of neutralization and leaching of concrete, cathodic
and anodic zones of reinforcement, in which certain electrochemical and chemical reactions take
place, including corrosive It is proposed to prevent corrosion processes in these zones by
diverting currents with grounded screens-coatings made of electrically conductive compositions
based on mineral binders. The proposed indicator of the effectiveness of these screens-coatings,
which is the degree of reduction of the current strength through the structure. As a result of
experimental studies, it was established that it depends on the share of the contact area of the
steel grounding device with the screen from the area of the screen it self, the corresponding
dependencies and equations were obtained. New methods of protecting track structures and
buildings from electrical corrosion are substantiated, appropriate structural and technological
solutions are developed.

CporogHi 3HayHa YacTHHA CBITOBMX BaHT@XHMX 1 TMACAKUPCHKUX IEPEBE3CHb
3MIHCHIOETBCS 3aTi3HUYHUM TpaHCOpTOM. EnekTpudikoBaHi 3aii3HUYHI JiHI] BBa)KaIOTHCS
HalOUIbIl €KOHOMIYHO e(EeKTHMBHUMHM Ta €KOJOriuHO dYucTUMU. OJHak eneKkTpu(iKoBaHi
3ai3HUYHI JIHIT € JDKepelaMu CTPYMIB BHUTOKY, sSKi PO3TIKAIOTbCA B 3€MJIi, HATIKalOTh Ha
cnopyau Ta OynaiBii. 3HayHa KUIBKICTh 3ai3HWYHMX JIiHINH e’eKTpu(ikoBaHa MOCTIHHUM
cTpymMoM. Binomo, mo mig HOro BIUIMBOM MeETasleBl KOHCTPYKIII 1 apMmarypa 3a1i300€TOHHUX
KOHCTPYKIIA 3a3HaIOTh €NeKTPoKopo3ii. Ane OeToH B 00'eMi KOHCTPYKIIM TakoXX 3a3Ha€
€IEeKTPOKOpO3ii, fKa BIAOYBAETbCS MiJ BIUIMBOM MYJIbCYHOUOTO  OJHOHAIPABICHOTO
enektpuyHoro moteHijany IIOEIl, mo BuUHMKae Tig dYac MPOXOKEHHS TMOI3MIIB
eNeKTpU(IKOBAaHUMH MOCTIHHUM CTPYMOM JUISTHKAMH 3ajli3HUYHOI Komii. Taka eIeKkTpoKopo3is
OETOHY MoJyiAra€ B iHTCHCUBHOMY €JEKTPOMIrpalifHOMY BMJIYTOBYBaHHI BallHa 3 IIEMEHTHOTO
KaMeHI0. PeMOHT MOIIKO/KEHUX KOHCTPYKLIN, HAMpUKIAL, OMNOp MacaKUPChKUX IIaTdopM,
3IHCHIOIOTh, SIK MPAaBHJIO, OIITYKATYPIOBAHHSM, 3aMIHOIO TOLIKOJKEHUX €JIEMEHTIB HOBUMHU
30ipHUMH 200 MOHOJITHHMH, Y TOMY 4YMCIi O€TOHYBaHHSM Yy HE3HIMHIA MeTaneBil omamyOr,
MPOTE 3aXOIB 13 3aXUCTY BIJ €IEKTPOKOPO3ii B OCHOBHOMY He mependayaiots. B YrpIV3T sik
3axiZi  3aXMUCTy  3alpONOHOBAHO  BMKOPHUCTOBYBAaTH  3a3€MJICHI  CKPAHHU-TIOKPUTTS 3
CJIEKTPONPOBIJHUX CUIIKATHUX KOMIIO3ULIM (Ha OCHOBI MOPTJIAHJLEMEHTY, CUJIIKATy HATPil0) 3
rpagiTOBUM MOPOIIKOM SIK HAlOBHIOBaueM. EKCIEpUMMEHTaNbHO BCTAHOBJICHO, IO BOHU
3a0e3MeuyloTh 3HMKEHHSI TYCTMHM CTPyMY: IOKPUTTS Ha OCHOBI MOPTIAHALEMEHTY 3
KOMIUICKCHOK) XIMIYHOK J100aBKOO — Ha 49—66%, Ha OCHOBI CHIIIKATy HATPi0, OTBEPKCHOTO
KpeMmHIA(TpuoM Harpito — Ha 34-60%. Ilpore B winomy npobiaemMu 3anoOiraHHs
CJIGKTPOKOPO3ii OCTaTOYHO HE PO3B'A3aHI HABITh y PO3BHHYTHUX KpaiHaxX, TOMY JOCIiIKCHHS,
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IIPUCBSYEHI PO3KPUTTIO MEXAHI3MIB EJIEKTPOKOPO3li KOHKPETHHX KOHCTPYKLIM Ta CIOCO0IB
3aXHUCTY BiJl HEl, 3AJIMIIAIOTHCS aKTyaJlbHUMHU.

Mertoro nocnixeHHs 0yno oOpaHO YTOUHEHUH MEXaH13M MPOTIKaHHS KOPO31MHUX CTPYMIB
Yyepe3 KOHCTPYKIIT 3aIi3HUYHOT KOJIT 1 CIIOPY/ Ta HOBI CIIOCOOU X 3aXMCTY BiJ] €IEKTPOKOPO3ii.
Jnist mocsiTHEHHSI METH BHKOHAHO: HATYPHI OOCTE)KEHHS YINIKOKEHUX KOHCTPYKIIN Ta CHOPYIL;
TEOpPETUYHE JOCHIUKEHHS MEXaHi3My MpOTIKaHHA CTPYMYy BHUTOKY Kpi3b OETOH, apMaTypy,
IPYHT, aHaJi3 KOPO3IMHMUX peakiliii Ha TPaHMIIX MiX HHUMHU; €KCIIEPUMEHTaIbH1 JAOCITIIKEHHS
e(EeKTUBHOCTI 3a36MJIEHUX E€KpaHiB; OOIPYHTYBaHHS KOHCTPYKTHUBHO-TEXHOJOTIYHUX PIIIEHb Ta
Oprafi3alifHUX 3axOJiB 13 3aXUCTy KOHCTPYKLIH Ta CHOpPYJ BiJ €JIEKTPOKOPO3il i3
3aCTOCYBAHHSIM €JIEKTPOIIPOBIIHUX KOMIIO3UIIIN.

B pesynbTaTi mpoBeeHUX TEOPETHYHUX JOCTiKEHb 1 HATypHUX OOCTEXKEHb YTOUHEHI
enekTpuyHi Kosia ctpymiB BuToky Bix IIOEII, mo BuHUKae mij 4ac MPOXOIKEHHS PyXOMOTO
CKIaay eneKTpu(iKOBaHUMU TOCTIHHUM CTPYMOM 3ali3HHYHUMH KOJissMH. B 1ux komax
HOCISIMH CTPyMY €: y pelKaX, CTaJeBHX JeTaliiX CKpIIUIeHb, apMaTypl — EJIEeKTPOHH e ; Y
MIOPOBOMY EJIEKTPOJITI OETOHY Ta IUTIBKAaX BOJOTH HAa MOBEPXHSIX KOHCTPYKIINA Ta 130JIFOFOYUX
netaneii — karionn Ca®  Ta amionn OH , y 6anacri Ta rpynTi — kationn Na_ ta K.

YTOUHEHO MeEXaHI3M NpPOTIKAHHS CTPYMIB dYepe3 KOHCTpyKWii komii 1 cmopyd. Y
3amizo0eToHHuX mmanax dvepe3 BIUIMB IIOEIl yTBOPIOIOTBCS 30HH, Y SIKHUX MPOTIKAIOTh
BIJINOBIAH1 peaKlii: MiJ BEpXHbOIO TPAHHIO IINAIM — 30HA JTy)XHOCUIIKaTHOI peakuii ASR (y
BUMAJKy MiABUIICHOTO BMICTy JYI B IIEMEHTI Ta peakUiiHO-3JaTHUX 3allOBHIOBadiB); Ha
apMatypi Oinis TOpIIB ILINal — KaToAHA 30HA, Y SKIM BiAOYBa€ThCS €NEKTPOXIMIYHE YTBOPECHHS
a”iioHiB OH ; Ha apMaTypi B CepeJUHI IIMalud — aHOJHA 30HA, y AKiM BiOYBa€TbCcs aHOJHE
PO3UMHEHHS 3ali3a 1 YTBOPEHHS MOTo TiAPOKCUAIB — 1pKi; HAa HIDKHIM TpaHl mmaad — 30Ha
BUJYTOBYBAaHHS, 3 SKOi y 0anmacT i IPYHT CTIKalOTh KaTiOHHU Ca**, Na*. V 3a1i306eTOHHIX
KOHCTPYKIIISIX BUCOKHMX MAaCaXUPChKUX MMIATPOPM YTBOPIOIOTHCA 30HHU, Y SKUX MPOTIKAIOTh
peakiiii: 30Ha HeuTpamizaiii 0eToHy — KapOOHi3allis 3 YTBOPEHHSIM KapOOHATIB; KaTOJAHA Ta
AHOJHA 30HH apMaTypH; 30HA BIIYTOBYBaHHS OCTOHY — BHHeceHHs KatiomiB Ca’ Ta ix
KapOoHizaiiss Ha moBepxHi. Kopo3ziiHMM mpoiiecaM B IUX 30HaX MOXKHA 3amoOIrTé IMLISXOM
YCYHEHHSI E€NEeKTPUYHOTO CTPyMY Kpi3hb KOHCTPYKI[FO, Yy T.4. IIJISXOM HOTO BiJABEICHHS
3a3eMJICHUMHU €KPaHAMHU-TIOKPUTTSIMHU 13 CICKTPONPOBIIHUX KOMIO3HUIIH.

3anponoHOBaHUM  TMOKa3HUK  €(QEKTUBHOCTI  3a3eMJICHHX  EKpaHiB-MOKPUTTIB 3
€JIEKTPOIIPOBITHUX KOMIIO3UIIH Ha OCHOBI MIHEpPAJIbHUX B'SKYUYHX, IO € CTYNEHEM 3HMKEHHS
CHJIM CTPYMY uepe3 KOHCTPYKIIito. B pe3ynpTaTi ekcriepuMeHTalIbHUX JOCHTIIKEHb BCTAaHOBJICHO,
IO BiH 3@JIEXKHUTh Bl YAaCTKH IUIONII KOHTAKTY CTaJE€BOrO 3a3eMJIIOBaya 3 €KpPaHOM Bij IUIOIII
camoro ekpany. /[is exkpaHiB 13 KOMIO3UIIA HA OCHOBI MOPTJIAH/IIEMEHTY Ta CUJIIKATy HATPitO
ONTUMANBFHUN MOoKa3HUK ePekTuBHOCTI 0,89 1 0,57 mocsraeThes y pasi miei gactku 6,7 1 5,7 %,
BIJIIIOBITHO.

OOrpyHTOBaHO HOBI CIIOCOOM 3aXMCTy KOHCTPYKLIM Kodii i cmopys Bil eIeKTpOKOpo3ii,
pO3pO0JEHO BIAMOBIHI KOHCTPYKTUBHO-TEXHOJIOTIUHI pimeHHs. J[ns 3ami300€TOHHUX IImmant
3aMpPOTIOHOBAHO YCYHYTH BHUCTYIl apMaTypd 3 TOPIIB Ta YIAIITYyBaTH Ha HUX JIBOIIAPOBUI
3aXUCHUM IIap 13 KOMIIO3ULIA Ha OCHOBI MOPTIAHALIEMEHTY: MEPIIUN map — i3 KOMMIO3MIIT
MIPOHUKHOI Jii, sIKa YIIbHUTH OETOH, APYrHMM — 13 eJIEeKTPOINPOBITHOI KOMITO3MIIII, sKa
3a0€3MeYuTh BIJIBEJACHHS CTPYMY BHUTOKY BiJ mmand. s 3ami300eTOHHUX 1 OETOHHUX OMOp
BUCOKHMX MMAaCaXMPCbKUX IUIATGOPM  3arlporOHOBAHMM 3aXMCT 3a3HAYCHUMHM CKpaHaMU-
HNOKPUTTSIMH, & TAKOX MOPSAOK BUOOPY 3aXOIB 3 IX PEMOHTY Ta 3aXHCTY 3aJICKHO BiJ CTYICHS
MOLIKOJIKCHHS.
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