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EJEKTPOXIMIUHI ACIIEKTH OIIOPY KOPO3IMHIN BTOMI
TPYBHOI CTAJII 17T'1C

Pesrome. Busueno ennug koHyenmpayii i npupoou anionie Ha Onip KOpO3itUHO-6MOMHOMY PYUHYEAHHIO
mpy6HOI cmaini y 800HUX cepedosuyax. /Jucmunoo8ana 800a iCHOMHO 3MEHULYE Nepioo 3apOO0NCeHHS MPIujUHU
NOPIGHAHO 3 GUNPOOYBAHHSAM Ha nogimpi. Jlo0aganus XA0puo-ioHi@ 00 800U HEeOOHO3HAYHO GNIUBAE HA
obmedcery 006208iuHICmMb 3paskie. 36inbuienns ix konyenmpayii 0o 0,5 2-exe/n smenuye uucio yukiie 0o
PYIUHY8aHHS, aile nooanvuie 36inbuieHHs KOHYyeHmpayii cnpudunse npomunexcHutl ecpexm. Iiosuwenns pH 6oou
6i0 7 00 11 icmomHo npucHiyye azpecusHuil GnNIU8 cepedosuua Ha Oonip GMOMHOMY pyuHyeanuio. lonu
¢ochamie i cunikamie 3meHuLylome azpecugHy Oit0 800U HA ONIP CMANI GMOMHOMY DYUHYBAHHIO, MAKONC
iHeibyouuti  egpexm cunbHiule GupadceHuil 'y 6unaoky cunikamuux iowie. IlodibHa incibyioua 0is
cnocmepizacmvcst npu 000ABAHHI AHIOHI8 OKUCTIO8AYI6 MAKuX, AK Himpumu i xpomimu. Icmomuuii 3axucHuil
epexkm 6y ompumanuil y posuuni kamionie yuuky. Coni yunky 8i0omi K iH2ibimopu Koposii, ane He maki
epexmusni, ax ionu ocghpamic i cunixamis. Ix szaxucma Oin moxce 6ymu noe’szama 3 «dohazosum
0CaddCeHHAM» KAmIoHie 8 pesynvmami adcopoyii Ha nogepxHi cmani i 36 ’A3Y8AHHAM KOPO3IUHO ACPECUBHUX
aocopoyitiHux anioHis.

Knwuoei croea: mpyona cmans, Kopositina 8moma, iHeioimop, ckiao cepedosuiyd, ioH.

V. Voloshyn

ELECTROCHEMICAL ASPECTS OF CORROSION FATIGUE
RESISTANCE OF TUBULAR 17T'1C STEEL

Summary. The effect of different types of electrolytes on the corrosion processes of steel in aqueous
environments is investigated quite enough. However, cyclic stresses, especially in the plastic region, changes not
only kinetics, but the mechanism of the electrode reactions as well and it causes a need to study its effects on the
corrosion-fatigue fracture parameters. An actuality of such investigations is stimulated also because of more
and more pollution of the soils and water reservoir by the chemical active agents and its usage in the technology
of service, preservation and protective of the responsible equipment. The effect of concentration and nature of
anions on the corrosion-fatigue fracture resistance of the pipe steel in the aqueous environments is studied. The
distilled water decreases essentially the period of the crack initiation comparatively to the test on air. The
chloride ions addition to water effects ambiguity on the limited durability of specimens. Increase of its
concentrations up to 0.5 g-eq/l decreases a number of cycles to fracture, but the subsequent concentration
increase causes the opposite effect. Obtained regularity is explained in the frame of conception about the
competitive effect of the aqueous environment components on the electrode processes. Rise of the water pH from
7 to 11 suppresses essentially its aggressive effect on the fatigue fracture resistance at the certain level of
loading. The positive effect of the hydroxide ions is explained by its inhibitor action on the anodic reaction of
iron in the passivation process of deformed surface of steel and intensification of protective properties of the
surface films as well. In addition to phosphate and silicate ions decreases the aggressive effects of water on the
fatigue fracture resistance of steel and the inhibitor effect is more strongly expressed in the case of silicate ions.
The inhibitor effect of phosphate and silicate ions is explained by its modificative action on the surface films as a
result of chemo adsorption interaction of anions with surface films of iron and a rise of environment pH. The
similar inhibitor action is observed at additions of the anions oxidizers nitrites and chromites. Its protective
effect is caused by better characteristic of the steel repassivation in the oxidizer solution. The essential
protective effect was obtained for the solution of zinc cations. The salts of zinc are known as a corrosion
inhibitors, but not so effective as the phosphate and silicate ions and oxidizers. Its protective action can be
connected with “the before phase deposition” of cations in result of adsorption on steel surface and binding
together of the corrosion aggressive adsorptive anions. Evidently, “the before phase deposition” of the zinc
cations is intensified on the deformed surface of steel since its electrode potential is shifted to the negative
direction due to cyclic stresses. It is preferable for juvenal surfaces as places for a reduction of the zinc cations.
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In this case one should expect the additional protective effect due to protective properties of the deposited zinc
and just in places of the potential cracking.
Key words: pipe steel, corrosion fatigue, environment content, ion, inhihbitor.

Beryn. YMoBu 06e3medHol eKcrutyartarlii MaricTpalbHUX TPYOOIPOBOMIB Ta TEPMiH iX
MPUJIATHOCTI BEIIMKOIO MipOIO 3aJIeXKaTh BiJ TUITY Ta KOPO3iiHOI arpeCUBHOCTI CE€peIOBHUIIIA, 3
SKUM KOHTaKTYIOTh CTiHKH TpyOompoBoay. Bojaouac, sk Bimomo [1, 2], B TpyOompoBo/Ii
MPUCYTHI Pi3HOTO BHJy HAINpY)KEHHS, a BOHU 37aTHI BIUTUBATH HA KIHETHKY 1 MEXaHI3MH
€JIEKTPOJIHUX peakilii [2, 3].

Ha 3apomkeHHs BTOMHHX TpIIIMH Yy CTaIsIX 3a Jil BOAHUX CEPEIOBHII BILIHBAE
IHTEHCHBHICTh IPOIECY PO3YMHEHHS METally Ha TOBEPXHi, a TAKOX 3aXHWCHI BJIACTHBOCTI
MIOBEPXHEBUX IUTIBOK, TOOTO HAsSBHICTh y CEPEJOBHIIN PEYOBUH, 3AaTHUX MOAUQIKyBaTH
icHyroui TUTiBKH a0o (¢GopMyBaTH HOBI TIOBEpXHEBI IUTIBKM B IIpoIeci BTOMHOTO
HaBaHTa)KEHHSI.

Xo4a BILTUB €JIEKTPOIIITIB HA MPOIIeCH KOPOo3ii cTajiel € Jo0pe BUBUCHUM, aKTyaTbHICTh
JIOCITIJKEHb TapaMeTpiB KOPO3iifHO-BTOMHOIO pyHHYBaHHS 3a MPUCYTHOCTI Pi3HUX XiMI4HO
AKTHBHUX CEPEJIOBUII € Ha Yaci, 3BayKar0ud Ha 3a0pYJAHEHICTh IPYHTIB, BOJIOMM, a TaKOX Ha
TEXHOJIOT11 3aXKCTy BIAMOBIIATHHOTO 00JaIHAHHS XIMIYHUMU MeTojamiu [4, 5].

B poGoTti nociipkyBayid BIUIMB KOHIIEHTpAIlii Ta MPUPOJM aHIOHIB Ha omip TpyOHOT
cTai KOpO3iiHO-BTOMHOMY pyWHYBaHHIO y BOJHHUX CEPEOBHUINAX.

Mertoauku Ta MaTepiaan. BunpoGoByBanu 6amkosi 3pazku 3i ctaii 171'1C 3 6GokoBuM
HAJPi30M IO CXeMi KOHCOJIFHOTO 3THMHY 3a YacTOTH BTOMHOTO HaBaHTaxeHHs 5 [ 3
acuMetpicro R =0,1. 3pasku HaBaHTaXyBanM B eJNeKTpoxiMiumii komipmi mpu 20°C 1o
HanpyxkeHb Ha 10% BUIIUX pPIBHS MOpPOry BTOMM cTaji Ha moBiTpi. [lepiox 3apomxeHHS
TPIIIMHA XapaKTEepPH3yBaJIM KIJTbKICTIO IHUKIIIB HaBaHTaXeHHS N, 3a sKi JIOBXKHHA TPIIIHHA
nocsirana 0,1 Mmm. BunpoGoByBanu y BOAHMX pO3YMHAX PI3HOI KOHIIEHTAIIl €JIEeKTPOJIITIB
NaCl, NazPO,4, NasSi04, NaNO,, K,Cr,07, ZnSO4. KuciioTHiCTh pO3YHHIB MiHSIIH JOOABKOIO
NaOH a6o H;SO4. 3 MeTor0 MmOKpaIeHHsI BiATBOPIOBAHOCTI €KCIIEPUMEHTIB 3pa3oK Iepen
HaBaHTaXCHHSM ITOTICPEHRO KATOJHO IMOJISIPU3YBAIM B POOOUill KOMIpIIl B JUCTHIHOBAHIN
BOJI YIpPOJOBX 15 XB. B 00JIacTi aKTHMBHOTO BHJILICHHS BOJHIO /IS BiJIHOBJICHHS PI3HOTO
BHJIy TIOBEPXHEBHUX ILTIBOK, SIKi CpOpMYBaIIACS TPHU IONEPEIHIN MaroToBIi 3pa3kis. [licms
BOTO HOr0 aHOJIHO AKTHBYBAJIHM IMPH TAaKOMY HOTEHIiami, sSKWi (iKCyBadW B MOYATKOBHIA
MOMEHT KOHTaKTy 3pa3Ka 3 BOJOIO, BOJy 3JIMBAJIH 1 3alOBHIOBAIM KOMIPKY pOOOUYNM
cepenoButieM. [1IBuakicts kopo3ii K BH3Ha4Ya M rpaBiMeTpUYHIM CIIOCOOOM.

PesyabTaTH Ta 00roBOpeHHsi. Y TIOpIBHSHHI 3 BHIPOOYBAaHHSIMHM Ha IOBITpPi
JMCTUIHOBAHA BOJIa 3HAYHO 3MEHIIyE Mepioja 3apojkeHHs TpiumHu. Jlo6aBka 10 BOAM
XJIOPHJI-IOHIB HEOJHO3HAYHO BIUIMBAaE Ha OOMEXEHY JOBrOBIYHICTH 3pa3kiB (puc. 1).
3011bIIeHHS KOHIIEHTpalii X10pua-ioHiB A0 0,5 r-eKB/1 yABIUl 3MEHIIY€E KiJIbKICTh IUKIIIB JI0
3apOJDKEHHST TPINUHKM, OJHAK IOJAJbINe 3pOCTAaHHS KOHIICHTpAIli XJIOPUI-10HIB yiKe
cnpuuuHse 3BOpoTHHUH edekT. IIBuAKICTH KOpO3ii crmodaTKy JeImo 3pocTae, I0csrae
Makcumymy tmipu 0,5 r-ekB/n, a jam pi3ko mangae. lle MoXHa TOSCHUTH KOHKYPEHTHUM
BILTUBOM KOMIIOHEHTIB BOJHOTO CepeJoBHINA Ha eilekTponaHi mpomecd. Jlo 0,5 r-exs/n
XJIOPH/I-IOHHA aKTHBYIOTH aHOJHY peakIlifo 10Hi3aIlii 3alli3a, TOMY MBHIKICTh KOpO3ii 3pocTae,
a 31 30UIbIIEHHSM KOHIIHTpAILlli ralbMYIOThCSI KaTOJHI peakiiii Aenoisipu3anii B pe3yabTari
3MEHIIIEHHS BMICTYy PO3YMHEHOTO KHCHIO y BOJi. BkasaHi sBHINA 3arajioM MiATBEPKYIOTH
BiJIOMI YSIBJICHHS I1[0JI0 BUPIIIAIBHOI POJIi KOPO3IMHUX BIACTHUBOCTEH Yy MpoIieci Omopy craii
KOpo3iifHiit BTOMi. B 00acTi MEHIIMX KOHIEHTpamii Xjaopua-ioHiB (1o 0,5 r-ekB/n) mpwu
HE3HAUHI 3MiHI MBHIKOCTI Kopo3ii (0mm3pko 20%) crocTepiraeThCsl pizKe 3MEHIICHHS
mepioy 1HIMIFOBAaHHS KOPO3iMHO-BTOMHOI TpimmHH (puc. 1). 3a OUIBIUX KOHIEHTpAIii
XJIOpPU/I-10HIB piBEHb IBUAKOCTI KOpPO3il Majae BJBIYi, TOMAI SK MEPioj] 3apOJKEHHS 3pOCTa€e
HE3HAYHO.

259



BICHUK TEPHOIIJIbCbKOIO HALIIOHAJIBHOIO TEXHIYHOIO YHIBEPCUTETY. Ne3 (71) 2013

100 — : : : : : : 13
90 - 12
80 - .\ .

] [ 10

(7)) 70- _g

3 60 -8

S 60 N

s — lewQ

S 40 (5 3

o ] [ )

~— =

> 30 - -4

= ] —T13
20 - [

. [ 2
0 T T T T T T T -0
0 0,05 05 35

CC:_,g'eq/I

Pucynoxk 1. liarpama xopensuii Mixk [BUAKICTIO Kopo3ii K y BogHUX po3unHax 1, KinbKicTio HukiiB N
JI0 3apOKEHHA BTOMHOT TPILMHM 2, Ta KOHLEHTPALIIEIO XJIOPUI-iOHIB

Figure 1. Correlation between the rate of corrosion K in aqueous solutions 1, the number of cycles N to
before the fatigue crack origin 2, and the concentration of chloride ions

MaOyTb 11e OB’ s13aHO 13 3aKOHOMIPHOCTSIMH JTUHAMIYHOI PiIBHOBAru Mix (popMyBaHHSIM
3aXWCHUX ITOBEPXHEBHX ILTIBOK Ha JIe(hOpMOBaHiil MMOBEPXHI Ta HECTAIlIOHAPHUMH ITPOIIecaMu
PO3UMHEHHS 3ajli3a. Y BOJHMX CepeIOBHUINAX Ha MOBEPXHI cTaii (GopMyIOThCs TAPOKCHIHI Ta
OKCH/THI TIJTIBKH, 3aXUCHI BIACTUBOCTI SIKUX TIPSIMO TTOB’sI3aH1 3 YMICTOM PO3YHHEHOTO KHCHIO.
B o6macti MeHIMX KOHIEHTpalill XJOPUI-I0HIB € MOPIBHSIHO BHINA KOHIIEHTpALlis KUCHIO,
NP TOMY IIBHIKICTE KOpO3il B CTaIllOHAPHHX YMOBaX 3MIiHIOEThCSA cabo, a 3aXHCHI
BIIACTHBOCTI ITIBOK 30€piratoThCsi HaBiTh 3a Pi3HOT KOHIIEHTpAIlli arpeCUBHUX aHIOHIB XJIOPY.
[Ipore xmopuia-ioHH iHTEHCH(IKYIOTh aHOIHI peakIlii PO3YMHEHHS MeTaly i, SK OaymMo
JiarpaM#, 10 piBHS KoHIeHTpaiii 0,5 r-ekB/1 11e 3Ha4HO BIUTMBAE HA IMBHAKICTD 3apPOJKEHHS
TpimuHy. [Ipu KoHIEeHTpallil XJT0pua-i0HIB 3,5 r-eKB/JI BMICT KHUCHIO 3MEHIIYETHCS B 5 pasiB,
MpA  MHOMY 3HIJKYIOTBCS 3aXHWCHI BJIACTUBOCTI TOBEPXHEBHX IUTBOK, a 3HAYUTH
iHTeHCUIKYIOThCSI KOpO3iliHi mporecu. KpiM Toro, moBepxHeBi IUTIBKM 3 HE3aJOBIIbHUMHU
3aXMCHUMH BIIACTUBOCTSMH HE 3a0e3MeUyIOTh JIOKaJIi3allil mpoIiecy pO3UnHEeHHS MeTaly, IIo,
BiJIIIOBIJTHO, YTPYHIOE 3aPO/I’KEHHSI BTOMHOT TPIIIUHU.

[locuieHHs 3aXWUCHHUX BIACTUBOCTEH MOBEPXHEBUX IUTIBOK MOXKHA CIOCTEpirar,
nigsumytoun pH Bogu Bix 7 mo 11. BogHowac TiipoKCHA-10HM MO3UTUBHO BIUIMBAIOTH HA
mpoliec pernacHBarii JeopMOBaHOI IMOBEPXHI CTaji, IO 3YMOBIIOE CYTTEBE 3MCHIICHHS
HIBUJIKOCTI KOpo3il cTali y cTamioHapHOMYy cTaHi (puc. 2). Maif>ke BABiUi 3MEHIIy€e MEpioj
HIIIFOBaHHS KOPO31HHO-BTOMHOI TpiIMHK 3HMKeHHS pH Bix 7 10 5, mpu mpoMmy 3HAYHO
3pocTae MBHUAKICTh KOPOo3il y cTanioHapHOMY cTaHi. OCTaHHE BKa3zye Ha BiJCYTHICTH MPSMO
MIPOITOPIIHHOT KOpEJSIii MK 3pOCTAaHHSAM IMBUIKOCTI KOpO3il Ta 3MEHINCHHSIM MEepiory
3apOJIKEHHS KOPO31HHO-BTOMHOT TPIIIIMHH.
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Pucynoxk 2. Jliarpama KOpemnsiiii Mix KibKicTio KT N 10 3apoKeHHS BTOMHOI TpiluHA 1,
mBuAKicTIo kopo3il K y BogHnx po3unnax 2 Ta piBHem pH

Figure 2. Correlation between the number of cycles N to before the fatigue crack origin 1,
the rate of corrosion K in aqueous solutions 2, and the level of pH

OCKiTbKM B KHCIIOMY CEpEIOBHUII TOBEPXHEBI IUTIBKM MAarOTh HHU3bKI 3aXUCHI
BIIACTUBOCTI, TO Ha ()OHI BUCOKOI aKTUBHOCTI aHOJIHOTO TPOIIECY CIIiJI OUiKyBaTH 3aTyXaHHS
BBy pH Ha 3apokeHHs KOpO3iMHO-BTOMHOI TPIIIMHHA MO MEXaHI3MYy JIOKaJIbHOTO
aHOJHOTO po3unHEeHHs. OKpiM IHOTO0, 31 3HWKEHHSM pH MOCHITIOETHCSI HABOJHIOBAHHSI CTali,
K€ MOXKE CIPHYMHUTH TOCUJICHHS HEraTMBHOTO BIUIUBY CEepeJOBHUINA Ha Omip cTali
KOPO3ifHO-BTOMHOMY PYWHYBAHHIO IT0 MEXaHI3My BOJHEBOTO OKPHUXUYCHHSI.

Ha omip crami BTOMHOMY pYyHHYBaHHIO CyTT€BO BIUIMBaEe jobOaBka Qocdar- Ta
cumikaT-ioHiB B KoHIeHTparii 0,05 r-eks/i1. BoHa cyTTE€BO 3MEHIIy€e arpeCUBHUMN BILTHB BOJIH,
IIpU [IOMY Y BHIIQJIKy CHTIKAT-10HIB 1HTOyI0unii eeKT BUpakeHUH CUIIbHIIIE.
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Pucynok 3. 3aneXxHiCTb KiIBKOCTI IMKITIB 10 3apOIKEeHHS KOpo3iiiHO-BTOMHOT TpimmHu N y craii
17T'1C Big cepenosumia. JluctmisoBaHa Boaa (1) Ta BomHi po3unan docdaris, 0,05 r-exs/n (2),
curikaris, 0,05 r-exs/n (3), HiTputis, 0,005 r-exs/n (4), HiTpuTis, 0,05 r-exB/1 (5), xpomaris, 0,05 r-
ekB/n (6), ioHiB LIMHKY, 0,05 r-eks/n (7)

Figure 3. Dependence of the number of cycles N before the emergence of corrosion-fatigue crack in
steel 17T°'1C of the environment. Distilled water (1) and aqueous solutions of phosphates, 0,05 g-eq /1 (2),
silicates, 0,05 g-eq /1 (3), nitrites, 0,005 g-eq /1 (4), nitrites, 0,05 g-eq /1 (5), chromates,
0,05 g-eq /1 (6), zinc ions, 0,05 g-eq /1 (7)

Takuii epeKT MOXKHA TOSICHHTH IHTIOYIOUMM BILTUBOM ¢ocdar- Ta CHIIIKaT-iOHIB Ha
MOBEPXHEBI TUIIBKU B Pe3yJIbTaTi XeMOCOPOIIITHOT B3aEMO/Iii caMUX aHIOHIB 3 MMOBEPXHEBUMU
aTOMaMH 3aj1i3a, a TaKOX I IBUIIEeHHsM pH cepemoBuina.

3 [1olaBaHHSIM AaHIOHIB-OKMCIIIOBAauiB, a caMe HITpaTiB, HITPUTIB Ta XpOMATiB
CIIOCTEpIraeThes MoAi0Ha cuTyalisl. 3a iX MPUCYTHOCTI Y PO3YMHAX CHOCTEPIrac€ThCs Kparuit
edexT penacupanii ctanmi. OJHAK OKHCIIOBAYi 3MIIyIOTh €JIEKTPOJHUH MOTEHIIan cTalll B
aHOJHY 00JacTh 1 Yy BHUNAJAKY pYHHYBaHHS 3aXHCHUX IUNBOK Y XOJI IHKJIIYHOTO
HaBaHTAKEHHS CTUMYJIOIOTh HECTAIllOHApHUHM Mpollec OKHCIEHHs 3alli3a Ha IOBEHUIbHUX
TUTSTHKaX Je(OpMOBaHOI TIOBEPXHi, KOJIM TOBEpXHEBa KOHIICHTpAIliS OKHCIIOBAdiB e HE
JocTaTHA Uil 3abe3nedyeHHss e(eKTUBHOro 3axucty. Llum sBUIIEM MOXKHA MOSICHUTH
HasBHICTh KPUTHYHUX 3HAYEHb KOHIICHTpAIlil, HHXKYE SIKUX CIIOCTEPIracThes 1X HEraTUBHUMA
BILTUB Ha OIip cTaji BTOMHOMY pYHHYBaHHIO.

Coumi muHKY BijJioMi sIK 1HTiIOITOpH KOpO3ii, OJHaK He Taki eeKTHBHi, K docdar- Ta
CHJIIKAaT-10HU YM OKUCIIIOBAyi, MPOTE€ OTPUMAHO CYTTEBHM 3aXHUCHHUH e(peKT B PO34UMHI 10HIB
mmHEKy (puc. 3). IX 3axucHy jifo MOXHa I10B’13yBaTH acOpOIli€Io Ha TOBEPXHI cTajli KaTioHiB
IUHKY <«10(a30BUM OCa/DKEHHSIM», a TaKoX 3B’S3yBaHHSAM KOPO31HHO-arpeCUBHUX
afgcopOboBanux aHioHiB [6]. IlomiOHe sBuWme xapakTepHe HaBITh IS OLIBII
€JIeKTPOHETaTUBHUX METaJIB, HAMPUKIIA] 10HIB MarHiro i aloMiHifo. MalyTh Take OCaKEeHHS
IIUHKY Pi3KO IHTEHCU(IKYEThCS Ha JAeGOpMOBaHIM TOBEPXHI CTalli, €ICKTPOIHHNA IMOTEHITIAT
SIKOi B pe3ynbTaTi i MUKIIYHUX HANpy>KeHb 3MIIyeThes Y Bia eMHMM Oik. Ha 1oBeHITBHUX
JSTHKaX €JeKTPOTHUHN TMOTEHIaT CIIBMIPHUANA 3 TOTEHIAJIOM BiJHOBJIICHHS IMHKY, TOMY
KaTiOHW IIMHKY MOXKYTh BITHOBIIIOBATHCS Ha TMOBEPXHI MeTaly, a JOJATKOBHI 3aXHCHUU
e(eKT BiI0yBaTUMETHCS 3a PaXyHOK MPOTEKTOPHHUX BIACTHBOCTEH 0CAHPKEHOTO ITUHKY.
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BucnoBkn. BrumB koHmentpauii xiopua-ioHiB Ta pH Ha 3apopkeHHS KOpo3iiHO-
BTOMHOI TPIIIMHA B TPYOHIN CTasli MiATBEPDKYE 3AICKHICTH OMOPY KOPO3idHOI BTOMH BiJ
KOpO3iiHUX BiacTuBOCTed ctaneil. OpHak cimiji OpaTH 10 yBarm OCOOJMBOCTI JWHAMIYHOL
pIBHOBarm HECTAIIOHAPHUX IMPOIECIB PO3YMHEHHS 3ajiza 1 (OpMyBaHHS 3aXHCHUX
MOBEpXHEBUX IUTBOK Ha jAedopMoBaHiii TOBEepXHI s OOIPYHTYBaHHsS KOPEJSMil Mix
3pOCTaHHSM IMBUIKOCTI KOPO3il Ta 3MEHINEHHSAM IIepioay iHIIIIOBaHHS KOPO31HHO-BTOMHOI
TPILIUHH.

Beenenus ¢ocdarip, CHIiKaTiB Ta OKHCIIIOBAYIB, SIKI MPUTHIYYIOTH aHOJHY PEaKIIIo
PO3UMHEHHS Ta IOKPAIlyloTh 3aXWCHI BIIACTUBOCTI MOBEPXHEBUX IUIIBOK, 3a0e3medye
iHTiOyIOUMi BIUIMB Ha KOPO3IMHO-BTOMHE pydHYBaHHS TpyOHOT cTami. OpHak s
OKHCITIOBAaYiB XapaKT€pHAa HAasBHICTb KPUTUYHHMX 3HAUY€Hb KOHIIEHTpAIlill, HUXKUYE SKUX
CIIOCTEPITAETHCS X HETaTHBHUM BILTUB Ha OITIp CTajIl KOPO3iiHHO-BTOMHOMY PYHHYBaHHIO.

Kartionn nuHKY COpPUYMHSIOTH MO3UTUBHUN BIUIMB HA KOPO31HHO-BTOMHE PYHHYBaHHS
TpyOHOI cTali y BOJHMX PO3YMHAX. IX «10(hazoBe ocakeHHS» B Pe3ybTaTi ajncopOIii Ha
MOBEpXHI CTaji 3B’sI3y€ KOpO3ifHO-arpecuBHiI a7copOOBaHI aHIOHH, a TaKOX CIYrye
MPOTEKTOPHUM 3aXUCTOM Yy MICIIX TOTEHIIHHOTO TPIIMWHOYTBOPEHHS Yepe3 BiTHOBICHHS
LUHKY Ha IOBEHUTbHUX AUISTHKAX Je(GopMOBaHOT OBEPXHI.

Conclusions. Influence of the concentration of chloride ions and pH on the emergence
of corrosion-fatigue cracks in steel pipe confirms the dependence of the corrosion fatigue
resistance on the corrosion properties of steels. However, one should take into account the
dynamic equilibrium of non-stationary processes of dissolution of iron and the formation of
protective surface films on strained surfaces to study the correlation between the increase and
decrease the corrosion initiation period of corrosion-fatigue cracks.

Addition of phosphates, silicates and oxidants, that suppresses anodic reaction of
solution and improves the protective properties of surface films, provides an inhibitory effect
on the corrosion-fatigue fracture of pipe steel. However, oxidants are characterized by critical
values of concentrations, below which there is a negative impact on their resistance to steel
corrosion-fatigue fracture.

Cations of zinc cause a positive effect on the corrosion-fatigue fracture of the pipe steel
in aqueous solutions. Their “pre-faze deposition” as a result of adsorption on the surface of
steel binds corrosion-aggressive adsorbed anions, and also serves as a sacrificial protection in
areas of potential cracking due to the recovery of zinc on juvenile sections of the deformed
surface.
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