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PE3IOME. Po3paxoBaHO T€OMETPHYHY Ta EJIEKTPOHHY CTPYKTYPH PaMHOJIMiTy —
MPOAYKTY OiocHHTe3y OakTepianbHOro mramy Pseudomonas sp. PS-17 i3 BUkopucTaHHSIM
KBaHTOBO-XiMiuHOro Merony ¢yHkuionana ryctuau (DFT). OtpumaHo KBaHTOBO-XiMi4Hi
napaMeTpH KOMIUIEKCIB paMHOJIMIAY 3 MeTajdaMu (Kaiblii, IMHK, alFOMiHIH, Miflb), 30Kpe-
Ma, TIOBHY €HEpIil0 KOMILIEKCIB, IX TEIUIOTY yTBOPEHHS, €Hepril BUIIOT 3aiHATOI Ta HIKYOT
BITBHOI MOJICKYJIIPHHUX OpOiTaneil, 3HaUCHHs €HEePreTHYHOI IIIIHY, TOTSHIIaN 10HI3alil,
PO3IIOALT aTOMHHX 3apsAiB 32 CXeMOI0 MaJutikeHa Ta iHIIi TOoXiqHi XapakTepucTuki. KpaH-
TOBO-XIMIYHHMH PO3paxyHKaMH IiITBEPIKEHO, [0 KOMIUIEKCHI CIIOIYKH PaMHOIIITY MO-
JKYTh YTBOPIOBATHUCSI BHACTIIOK HOTO B3a€EMOZI] 3 MaJOPO3YUHHUMHU (ochaTaMu KaJbIIiIO

Ta MUHKY 3 OJHOYACHHM BHBLTBHEHHSM y po3unH anionis PO3~ . ITokasaHo, 0 MOIEKYIH

PaMHOJIMIAY MOXKYTb MiJICHIIIOBATH IPOTHKOPO3iiiHUI edekT depe3 MolerieHHs eJIeKTpo-
JMTHYHOI qucouianii Manopo3unHHKX (GocdaTiB KaJbLilo 1 IMHKY Ta 30UIbIICHHS y Cepello-
Bl KoHueHTpauii docdar-ioniB. KpiM 1bOro, BCTaHOBJIEHO MOKIUBICTh YTBOPEHHS
CTIMKHMX KOMIUIEKCIB PaMHOJIIMIY 3 10HAMH AJIOMIHIIO, SIKI MOXYTh OCaJP)KyBaTHCh Ha I10-
BEpXHI METaJliB 0ap’€pHUM OpraHIiYHMM IIApoM, 3armolirardu iX KOpO3iHHOMY pO3UH-
HEHHIO.

PE3FOME. TIpoBeneHb! pacuyeThl FEOMETPUUECKON U AIIEKTPOHHOM CTPYKTYpHI paMHO-
TUnHUga — NpoAyKTa OmocuHTe3a OakTepuanbHOro mramMa Pseudomonas sp. PS-17 ¢ uc-
MOJIb30BaHNEM KBaHTOBO-XMMHYECKOTro Merofa ¢pyHkunonana miotHoctd (DFT). TTomyye-
HBI KBaHTOBO-XHMUYECKHE NapaMeTPhl KOMILIEKCOB PaMHOJUIAIA C METAIIIAMH (KaIbLUi,
IIMHK, aTIOMHHNHN, MEJIb), B YJACTHOCTH, TTOJIHAs SHEPTUSI KOMIUIEKCOB, NX TEIIOTa 00pa3o-
BaHU, SHEPTHHU BBICIIEH 3aHATON M HU3IIEH CBOOOTHON MOJIEKYISAPHBIX OpOHUTaei, 3Haue-
HUE YHEPreTUYECKON IIenH, MOTeHIIMAl HOHU3AIKH, paclipeie/ieHIe aTOMHBIX 3apsiIoB IO
cxemMe MamkeHa M Jpyrue HpPOU3BOJAHBIE XapaKTEPUCTHKH. KBaHTOBO-XMMHYECKUMHU
pacuyeTamMy MOITBEPXKIIEHO, YTO KOMIUIEKCHBIE COSIMHEHHs PaMHOJMITHIA MOTYT o0paso-
BBIBaThCsl 32 CYET €r0 B3aMMOAEHCTBHUS C MAJIOPACTBOPUMBIMH (hochaTaMyl KaabLUs U LHH-

Ka C OHOBPEMEHHBIM OCBOOOXK/ICHHEM B PacTBOp aHHOHOB PO . [Toka3aHO, 4TO MOIEKY-
JIbI PAaMHOJIMIINAA MOTYT YCHJIMBAaTh MPOTHBOKOPPO3HOHHBIN 3((eKT 3a cuer obierdeHus
JJEKTPOJIMTUIECKON AUCCOLMAIH MAJIIOPACTBOPUMBIX (OC(aTOB KaJbIMsA U UHKA U YBe-

JIMYCHUS B CpEAC KOHLUCHTPpAIUU q)Ocq)aT'I/IOHOB. KpOMe TOI'0, YCTAaHOBJICHA BO3MOKHOCTbH
O6p330BaHI/I$I YCTOI\/'I‘{I/IBLIX KOMILJICKCOB paMHOJMIINAA C HOHAMHU AJIFOMUHHA, KOTOPBIC MO-



TYT OCaXIaThCS Ha MMOBEPXHOCTH METAJUIOB OaphEepHBIM OPTaHMYECKUM CIIOEM, IIPEIOTBpa-
1asg UX KOPPO3HOHHOE PACTBOPEHHUE.

SUMMARY. Geometries and electronic structures were calculated for a rhamnolipid as
a main product of biosynthesis of bacilla Pseudomonas sp. PS-17. Calculations were done by
means of the functional density method (DFT). The quantum-chemical parameters for
complexes of rhamnolipid with metals (calcium, zink, aluminium, copper), in particular the
total energy of complexes, their heats of formation, energies of the highest occupied and the
lowest unoccupied orbitals, energy gap, ionization potential, atomic charges distribution by
Mulliken and other characteristics were obtained. The calculations confirmed the possibility
of rhamnolipid complex formation due to its interaction with calcium and zinc phosphates

(weakly soluble), accompanied by free anion PO3~ emergence in the solution. It was shown

that the rhamnolipid molecules increase anticorrosion effect because of the more intensive
electrolytic dissolution of weakly soluble calcium and zinc phosphates with increase of

PO3~ anions. Besides, a possibility of the stable complexes formation was found for

rhamnolipid and aluminum ions, suspended on the metal surface as a barrier organic layer,
which prevented their corrosive dissolution.

Rublova Y. D.,| Obraztsov V. B, and Danilov F. I. Effect of pH on the inhibition

of steel corrosion by modified polyhexamethyleneguanidings..........c.ccocevercncicnne. 18

PE3FOME. Tloka3aHo, 0 MIBUAKICTE KOPO3ii CTali B MPUCYTHOCTI MOJITeKCaMETH-
JICHTyaH|AWHIB 3HIDKYETHCS 31 3pOCTAHHSAM KOHIICHTpAIIii MOJIENEeKTPOIITIB (CYyTTEBIIIE B
KHCIHNX cepefoBuIax). Momudikariis moiireKcaMeTHIeHTyaHIIuHY KapOOKCHIBHIMH 1
(dhochoHOBUMHU TpyHaMu NPU3BOAWTH A0 30UIBIICHHS WOTO iHriOyBaJbHOrO e(eKry, mpu
oMy MoanbikoBaHuii GpochoHOBUMH TpynaMu moiirekcameruinenryaniqua (III'®) npo-
SIBJISIE IOCUTh BUCOKI 1HIOyBallbHI BJIACTHBOCTI 32 KOPO3il CTaJl B JIy)KHOMY CEpeIOBHIIII,
1110 00yMOBJIEHO HOr0 MOMiaM(ONITHUMHU BIaCTUBOCTSMH. [IOpIBHAHHS LIMX pe3yJbTaTiB 3
BiJITIOBITHIUMH 130TepMaMu acopOIlil CBiIYaTh MPO aaCcOpOIiiiHY IPpUPOAY 1HTI0yBaIBHOTO
edekty nomenekrponiTie. [lokazano, mo takuii epext [1I'D moB’s3anuii 3 MoIEILTIO 0JI0-
KyBaHHSA. B iHImIMX BUmagkax BiAOyBaeThCS BIAXWIICHHS BiJ M€l MOJEINI, IO MOXe OyTH
OB’ s13aHO 3 aKTUBAIIHAM 1 KOH()OpMAIIHHUM YHHHUKAMHU.

PE3IOME. TlokazaHo, 4TO CKOPOCTb KOPPO3HM CTajd B MPUCYTCTBUHU IOJUTE€KCaMe-
THWJICHTYaHUMHOB YMEHBIIIACTCSI C POCTOM KOHIIEHTPAINH ITOJINIIEKTPOJIUTOB (B OObIIeH
Mepe B KHCIBIX cpefax). Moanpukanus MoJUTreKCaMeTHICHTyaHHINHA KapOOKCHIbHBIMU
1 (pocoHOBBRIME TPYNTIAMH MPUBOJHUT K YBEIMUEHHUIO €r0 WHTHOmpytomiero 3¢gdexra, mpu
3TOM MOIU(PHUIMPOBAHHBIN (OCHOHOBEIMHU TpymiaMy HoiurekcamermneHryanuaua (I11P)
MPOSIBISIET AOBOJIBHO BBICOKHME MHTMOMPYIOIIME CBOWCTBA IPU KOPPO3UU CTAIU B ILIEIO0Y-
HOM cpelie, YTO 00YCIIOBJICHO ero nosnaM(oJuTHBIME cBoWcTBaMu. CpaBHEHHE ITHX pe-
3yJIbTATOB C COOTBETCTBYIOIIUMH HU30TEPMaMHU afCOPOIMH CBHICTCILCTBYIOT 00 amcop0d-
UOHHOM TPHPOJIe MHIMOUpYIOIEro dQdekra MmoauanekTpoauroB. [lokasaHo, uyTo Takon
a¢pdexr [1I'D cBsizan ¢ MoJebIO OJIOKUPOBKH. B Apyrux cirydasx mpouCXoauT OTKIOHEHHUE
OT 3TOH MOJIENTH, KOTOPOE MOXKET OBITh CBSI3aHO C aKTHBALMOHHBIM M KOH(OPMAIIMOHHBIM
(akTopamu.

SUMMARY. It is shown that the decrease of the corrosion rate of steel in the presence
of polyhexamethyleneguanidine (PG) increases with the concentration of polyelectrolytes.
This effect is more evident in acidic media. The modification of polyelectrolytes by
phosphonic and carboxyl groups leads to the increase in its inhibitory effect, wherein PG
modified by phosphonic groups (PGPh) showes rather high inhibitory properties in steel
corrosion in an alkaline medium because of its polyampholytic properties. Comparison of
these data with the respective adsorption isotherms indicates that the inhibitory effect of
polyelectrolytes is of adsorption character. It is shown that the inhibitory effect of PGPh is
associated with the model of the block. In other cases there is a deviation from this model,
which may be caused by activation and conformational factors.



Doroshenko T. F., Lyaschuk S. M., and Shevchenko O. M. Anti-corrosion
properties of 8-0Xyquinoline deriVatiVeS .............ccoeiiriiiiiniie s 24

PE3IOME. J1yis nolyky HOBUX KOMIUIEKCHHX IHTiOITOpIB KMCIOTHOI KOpo3ii cTasnei
3a migxoxoM QSPR y cipuaHiii KHCIIOTI IOCHIPKEHO NMPOTHKOPO3iliHI BIaCTHBOCTI 3pa3KiB
apwicynbGoHOBHX e(ipiB 8-OKCUXIHOJIHY i MOPIBHIHO X €IEKTPOHHI XapaKTEPUCTHKHU 3
JAHUMH KBaHTOBO-XIMIYHMX PO3PaxyHKIB y HamiBemmipuyHoMmy HaOmmxeHHi PM7. Bus-
4yeHo cepito edipiB: HadTamiH-1-1n1-6enzoncynsponar (1), 4-metundenszoncynbdonar (2),
4-gitpobensoncynbpoHaT (3), 2-meTmndoen3oncynshonar (4), Hadramia-1-cynsdonar (5) i,
JUTA 3iCTaBIICHHS, — BUXIIHY cIIONyKy — 8-okcuxinomnid (0). 3pa3ku 31 crani 20 BunpoOyBa-
HO Y MOJICIBHOMY KOPO3HBHOMY CEPENOBHILI IpaBIMETPUYHHM METOIOM 33 TAaKHX YMOB!
0,1 M po3umH cipyaHoi KHCJIOTH, TemIleparypa cepenoBuina 55°C, TpUBAIICTh €KCIICpH-
MmeHty 2,5 h (y BibpauiiiHoMy pexumi), KOHIEHTpailis cyibhonoBux edipis 0,01 mol/l.
BcraHoBneHO TaKy MOCHIJOBHICTH MiJBUIICHHS IMPOTHKOPO3IHHOI aKTHBHOCTI CITONYK:
(0) << (1) << (4) <(2) < (3) <(5), IO TOBHICTIO BiIIOBiTae 3MiHAM MOJIEKYJIIPHOTO 06’ €-
My i1 Bau-mep-BaanbciBcbkoi miomni MmMOBEpXHI MOJIEKYI, PO3paXOBaHUX Y HAOIIMKEHHI
PM7. Ile#t dakT cBiquuTh PO JOMIHYBAaHHS IUX IECKPHUIITOPIB MiJ Yac aHaJi3y BIUIMBY
CTPYKTypH e(dipiB Ha IXHI MPOTUKOPO3iiiHI BIACTUBOCTI. BCTaHOBIIEHO, IO BCi CIIOIYKH €
TAKOXX MOTCHIIHHUMHU (DYHTIIMIAMH, a OT)KE, IX MOKHA BUKOPHUCTATH B KOMILICKCHHUX 1HTi-
OITOPHHUX KOMITO3MILIISX SIK TOJATKU Y 3aXHUCHI JJako(papOHI aHTUKOPO3iliHI TOKPUBH.

PE3FOME. C 11enbp10 TIOMCKA HOBBIX KOMIUICKCHBIX HHTHOMTOPOB KHCJIOTHOH KOPpO-
3UM CTajlel ¢ ucnosib3oBanueM noaxoaa QSPR uccnenoBanbl B CEpHOM KUCIOTE aHTUKOP-
PO3HOHHBIE CBOWCTBAa HEKOTOPHIX 00Pa3LoB apmiICyib()OHOBBIX A3PUPOB 8-OKCHXMHOJIMHA U
MIPOBEJICHBI X KBAaHTOBO-XMMHUYECKHE PACUETHI B TIOIYIMIIMPHYECKOM NpuOmxkeHun PM7.
Wzyuena cepust 3¢upos: HadTanuH-1-nn-6en3oncynsdonar (1), 4-mernnbenszoncynbhonar
(2), 4-uurpobenzoncyibdonar (3), 2-merundensoncynbdponar (4), nHabpramun-1-cyabpoHar
(5), u mus cpaBHEHUS B TeX K€ YCIOBUSAX — HUCXOAHOE coequHeHne — 8-okcuxuaonuH (0).
O6pa3ier u3 cranu 20 UCIBITaHBI B MOJEIBFHON KOPPO3UOHHOU Cpeie TPaBUMETPHUYECKIM
METOAOM TIpH cienyromux ycrnouax: 0,1 M pacTBop cepHOI KHCIOTHL, TeMIepaTypa cpe-
Iel 55°C, amuTenpHOCTh dKcnepuMenTa 2,5 h (B BUOparimoHHOM peXuMe), KOHIICHTPAIUs
cyiab(onoBbix 3dupos 0,01 mol/l. YcraHosieHa cienyromias MOCICAOBATSILHOCTh BO3-
pacTaHusi aHTHKOPPO3HOHHOM akTHBHOCTH coequuenuit: (0) << (1) < (4) < (2) < (3) < (5),
YTO TOJIHOCTHIO COOTBETCTBYET M3MEHEHHMSM MOJIEKYIsipHOro oObeMa u Ban-nep-Baaib-
COBOW IIJIOIIA/IN MTOBEPXHOCTH MOJIEKYJI, PACCYMTAHHBIX B npubmmkenun PM7. Oror dakr
CBHJICTENIBCTBYET O JOMUHUPOBAHHUH 3THX JICCKPUIITOPOB IPH aHAIN3E BIUSHUS CTPYKTYPHI
3(¢UpOB Ha UX AHTHUKOPPO3UMOHHBIE CBOMcTBa. [loka3aHo, YTO BCe COENMHEHUS SIBIISIOTCS
TaKKe TTOTEHIMAIBHBIMU (DYHTHIINIAMH, &, CJICOBATEIBHO, MOTYT MCIIOJIB30BAThCS B KOMII-
JIEKCHBIX MHTHOUTOPHBIX KOMITIO3UIMAX B KadeCTBE JOOABKH B 3AIUTHBIC JIJAKOKPACOYHBIE
AQHTUKOPPO3HOHHBIE ITOKPBITHSI.

SUMMARY. With the aim of search of new complex inhibitors of acid corrosion of
steels within the framework of QSPR approaches in corrosion media of sulfuric acid the
anticorrosive properties of some samples of acrylsulfonyl esters of 8-oxyquinoline are
investigated and is compared with the results of quantum-chemical calculations in
semiempirical approximation of PM7. The following series of esters is studied: naphthalen-
1-yl benzolsulfonate (1), 4-methylbenzolsulfonate (2), 4-nitrobenzolsulfonate (3), 2-
methylbenzolsulfonate (4), naphthalene-1-sulfonate (5) and for comparison in the same
conditions 8-oxyquinoline (0). Tests in model corrosion medium of steel 20 samples were
carried out by a gravimetrical method under the following conditions: 0.1M solution of
sulfuric acid, temperature of medium 55°C, time of experiment — 2.5 h (in vibrating mode),
concentration of sulfonyl esters was 0.01 mol/l. The following series of anticorrosion
activity of compounds is established: (0) << (1) < (4) < (2) < (3) < (5). This series
completely coincides with a series of change of molecular volume and Van-der-Waals areas
of the molecules calculated in PM7 approximation. This fact testifies to a dominance of
these descriptors under analysis of the influence of structure of studied esters on their



anticorrosion properties. It is shown, that all compounds are also potential fungicides and,
thus, can be used in the complex inhibitors composition as the additives in protective paint
anticorrosion coatings.

Ledovskykh V. M., Vyshnevska Yu. P., Brazhnyk I. V., and Levchenko S. V.
Development and optimisation of synergistic mixtures for corrosion
protections of steel in neutral and acidic Media.........c..ccoevvivvivrievienieni e 30

PE3IOME. JlocnipkeHO YMOBU BHHUKHEHHS! CHHEPTIYHHX e(eKTiB y iHri0yBaIbHUX
CyMillIaX JyIsi 3aXUCTY CTaJi BiJl KOPO3il y HEHTPAIbHUX BOIHO-COJBOBUX Ta KUCIHX cepe-
noBuniax. ITokasaHo, IO BHCOKAa MPOTHUKOPO3iliHA €pEeKTHBHICTh Y HEHTPAIBHUX Cepeno-
BHUIIIAX TOCATAETHCS 32 BUKOPUCTAHHS 1HTIOITOPIB 3 PI3HUM MEXaHI3MOM i, sKi 3a0e3medy-
I0Th e(eKTHBHE MMACHBYBAaHHS B IIMPOKOMY Aialla30Hi MOTEHIIaTiB. 3apOIIOHOBAHO MiAXig
JI0 ONTHMi3amii KOMIDIEKCOYTBOPIOBATBHUX CHHEPTIYHNX KOMITO3MIIN I 3aXUCTY CTalli B
KHCIIUX CEePEelOBUILAX, 10 Ja€ 3MOTY MiJIBUIINTH iX e(eKTHBHICTh 4epe3 yJOCKOHAIICHHS
MIKPOCTPYKTYpH (pa3oBoro miapy. IlokaszaHo, 10 METOI i30MOJISIPHUX Cepiil A€ IIMPOKi
MOXIJTMBOCTI JIJIsl BUBUEHHS IIPUPO/IM T YMOB BUHUKHEHHSI CHHEPTIYHUX e(eKTiB.

PE3IOME. ViccnennoBaHO yCIIOBHSI BOSHUKHOBEHHUSI CHHEPTUYECKHX (P (HEKTOB B HHIHU-
OMPYIOIMX CMECSX Ul 3alUTHl CTAIW OT KOPPO3WH B HEHTPAIbHBIX BOJHO-COJEBBIX U
KHCIBIX cpenax. IlokazaHo, 4TO BBICOKasl MPOTHBOKOPPO3HOHHAs 3(p(heKTHBHOCTH B HEM-
TPaNbHBIX Cpeax JOCTUTACTCS MPU UCIIOJIb30BAHMHM HHIMOUTOPOB C PAa3IMYHBIM MEXaHH3-
MOM JCWUCTBUS, KOTOpBIE 00ecnednBaioT 3(p(peKTHBHOE MaCCHBUPOBAaHNE B IMIMPOKOM JHA-
Ma3oHe MOTeHIHManoB. [IpeanokeH MoaXox K ONTUMH3AIMN KOMIUIEKCOOOPa3yIOIUX CH-
HEPTUYECKMX KOMITO3MLUH JUIA 3alUThl CTalH OT KOPPO3MU B KHCIBIX CPeAax, KOTOPBIH
MO3BOJISIET TIOBBICUTh MX 3(QEKTUBHOCTh 3a CUET YCOBEPLICHCTBOBAHUS CTPYKTYpPHI (azo-
Boro ciosd. ITokasaHo, 4To METOA M3OMOJISIPHBIX CEPHUH TaeT HIMPOKHE BO3MOXKHOCTH UL
W3y4YEHUS IPUPO/IBL M YCIOBUI BOSHUKHOBEHHSI CHHEPIUYECKUX () (HEKTOB.

SUMMARY. The required conditions for synergistic effects in inhibitive mixtures for
the protection of steel in neutral aqueous-saline and acidic media have been investigated. It
is shown that high protective efficiency in aqueous-saline solutions is achieved using
inhibitors with a different mechanism of action, that ensure passivation in a wide range of
potentials. The approach to the optimization of the complexing-type inhibitive composi-
tions for the protection in acidic medium that allows us to increase the efficiency through
improvement of the phase layer microstructure has been proposed. It is shown that the
isomolar series method has good capabilities for studying the nature and required
conditions for the synergistic effects.

Khoma M. S., Holovei S. A., and Ivashkiv V. R. Redox processes on armco-iron
in sulfide containing alkaling Media ...........ccoviriiiiii e 38

PE3FOME. MeToioM NUKIIYHOI BOJIBTaMIIEPOMETPii BHBUSHO OKMICHO-BITHOBHI peak-
il Ha ckiorpadiTi Ta apMKO-3ali3i y cynb(igHUX 1 Ty)XKHUX po3vurHaX. BussieHo, mo 3a
HABOJTHIOBAHHSI €JIEKTPO/Ia MK aHOAHOTO OKMCHEHHS AecOpOOBAaHOTO 3 METaly BOIHIO 30i-
TaeThCs 3 MKOM OKMCHEHHS apMKo-3aiiza 1o Fe(Il). BectanoBneno, mo 3a HasiBHOCTI Ha TO-
BepxHi Tpuomity (FeS) mBuakicts kopo3sii apMro-3aiiza 30unbmryersest Ha ~40%, miputy
(FeS;) 3menmryeThes Maibke BIBidi, a kau3uty (FegSg) 3pocrae B ~3,5 pasu. Cnonyka FeS;
30unbL1ye, FegSg 3HIKYE nepeHanpyry BHIUICHHS BOJHIO Ha apMmko-3amisi, a FeS ii npax-
THUYHO HE 3MIHIOE.

PE3IOME. MeToioM NHMKJIMYECKON BOJHTAMIIEPOMETPUU HM3yYEHBI OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEaKIMU Ha CKIOrpaduTe M apMKo-XKene3e B CyIb(GUIHBIX U 11enod-
HBIX PacTBOpax. BBIABIEHO, UTO MPH HABOAOPOKMBAHUH 3JIEKTPOJA MUK aHOAHOTO OKHC-
JICHUsI JIeCOpOMPOBAHHOTO C METaJlIa BOJOPOJA COBMAAAET C MMKOM OKHCJICHUS apMKO-
xenes3a 1o Fe(I). YcranosneHo, 4to npu Hanuuuu Ha nosepxHoctH Tpuonuta (FeS) cko-
POCTH KOPPO3HMH apMKO-Kelie3a yBenmunBaetcs Ha ~40%, nmupura (FeS;) u kausuta (FegSg)
YMEHBIIIaeTcs B ~2 pa3a, a KaH3WUTa yBenmuuBaercsa B ~3,5 paza. Coenunenue FeS, yBenn-



qnBaeT, FegSg yMeHblIaeT nepeHanpsbkeHue BhIACICHUS BOJOPO/a Ha apMKo-kenese, a FeS
ee He N3MEHSET €ro.

SUMMARY. Using the method of cyclic voltamperometry the redox reactions on
glass-graphite and armco-iron in sulfide and alkaline solutions are studied. It is shown that
under electrode hydrogenation the anode oxidation peak for desorbed hydrogen coincides
with the peak of armco-iron oxidation to Fe(I). It is established that at the presence of
triolite (FeS) on the surface the corrosion rate of armco-iron increases by ~40%, at the
presence of pyrite (FeS,) and cansite (FeySg) it decreases approximately in ~2 times and for
cansite increases in ~3.5 times, respectively. It is shown that FeS, increases an overvoltage
of hydrogen release in armco-iron, FeySg decreases it and FeS does not change it.

Pilyashenko-Novokhatny A. I. Theoretical grounds of probable biochemical
mechanisms which cause activation of microbial corrosion...........cccccevveviieiviiieennens 44

PE3IOME. [locnimkeHo ydacTh OakTepii UKy CIpKH B ITpOIIecax MiJ3eMHOi KOpOo3ii.
ITokazaHno, 110 MeTaboIIi3M X MIKpPOOPIaHi3MiB 3HNKYE €PEKTUBHICTh €JIEKTPOXIMIYHOTIO
3aXUCTy MiJ3€MHHX METaleBUX CIIOPYH NPaKTHYHO OO HyJs. J(OBEAEHO MPOBIOHY POJb
OakTepialbHUX OKMCHIOBAJIBFHO-BITHOBHUX (PEPMEHTIB y IMX MpOIecax, OJHAK IMHUTAHHSI
PO MEXaHi3MHU TpaHCOpMaIlii HearpecHBHOI CIIIIPHOTH TPYHTOBHUX MIKPOOpPTaHI3MIiB y
KOPO3iifHO-aKTHBHI 3aJIMIIAETHCS BIAKPUTHM. TeopeTHYHO y3arajibHEeHo i chopMyIpOBaHO
rinoTesy, sfKa MOSICHIOE MeXaHi3M (opMyBaHHS KOPO3iHO-aKTHBHOTO MIKpOOHOTO yTpymo-
BaHHSL.

PE3IOME. VccrnenoBaHo ydacTue OakTepuid IUKIA Cepbl B MpPOIEccax MOA3EMHOU
Koppo3un. MeTaboIu3M 3TUX MHUKPOOPTaHU3MOB CHIDKACT 3(P(HEKTHBHOCTD AIEKTPOXHMH-
YeCKOW 3alIMTHI MMOJ3EMHBIX METAUINYECKUX COOPYKEHHH MpaKTU4ecK a0 Hyis. Jloka3za-
Ha Be/yllas pojib 0aKTepUaIbHBIX OKUCIMTEILHO-BOCCTAHOBUTENILHBIX ()EPMEHTOB B 3TUX
nporeccax, 0JHaKO BOIPOC O MeXaHM3MaX TpaHC(OpPMaIMK HearpecCUBHOIO COOOIECTBA
MOYBEHHBIX MHUKPOOPTaHU3MOB B KOPPO3MOHHO-aKTUBHOE OCTAaeTCS OTKPBITHIM. TeoperH-
yeckn 00001IeHa 1 chopMyIMpOBaHa TUIIOTE3a, OOBICHSIOMAS MEXaHU3M (OPMHUPOBAHHS
KOPPO3MOHHO-aKTHBHOTO MUKPOOHOTO COOOIIIECTRa.

SUMMARY. Involvement of sulfur cycle bacteria into the processes of the under-
ground corrosion is investigated. The metabolism of these microorganisms decreases the
efficiency of electrochemical protection of underground metal structures almost to zero.
The leading role of bacterial oxidation-reduction enzymes in these processes is proved,
however there is no answer to the question on the mechanisms of transformation of non-
aggressive community of soil microorganisms into corrosion active ones. By the analysis of
the literature data and our previous results the hypothesis to explain the phenomenon of
formation of corrosion active microbial community is theoretically generalized.

Ozigov L. S., Mitrofanov A. S., and Voyevodin V. N. Corrosion of the second-
circuit NPP blocks With WWR-1000.........cccooireieeeieieeseeese e 48

PE3FOME. TlogaHo orsi eKCIEPUMEHTAIBHUX JOCHTIHKEHbh MEXaHi3MIB epo3iiHO-
KOPO3ifHUX MOIIKOKCHb TeII000MiHHOTO oOnamHaHHS Ha eHepro6imokax BBEP-1000.
Mertano3HaBIMMHI METOIaMH BUBUCHO €KCILTyaTaliifHi MOMIKOAN Pi3HUX AUISHOK. Bussiio-
HO, IO XapakTep MOMIKO/HKEHb TOBCTOCTIHHHUX KOHCTPYKIH 3 TEPIITHOI CTami THITY
10FH2M®A 3ymoBieHH# 3a3BHYail BHPA3KOBOIO KOPO3i€I0 BHACTINOK EIEKTPOXiMIYHOT
B3a€MOii MeTally 3 YaCTKaMH IIJIaMy — MPOAYKTaMH KOpo3iifHO-epo3iifHoro 3H0Cy 001as-
HaHHS, BUTOTOBJICHOTO 3 MIiJHUX CIUIaBiB. 3pOOJIEHO BHCHOBOK, IO B YMOBax JIPYroro
KOHTYPY HPOTIKalOTh CKJIaJHI B3a€EMO3aJIeXKHi MMPOLECH KOPO3ilHO-epo3iitHOro 3HOCY, SIKi
3aBEPLUIYIOTHCSI KOPO3iifHUM PO3TPICKYBAaHHSM IIiJl HamnpyXeHHsM. Tomy, mob 3anodirtu
eKCIUTyaTal[i{HAM MOIIKODKEHHSIM, HE0OXi/THO T030yTHCSI KOHCTPYKIT i3 BMICTOM M.

PE3FOME. Cnenan 0030p 9KCIIEpUMEHTATBHBIX HUCCIEIOBAHUA MEXaHU3MOB 3PO3HOH-
HO-KOPPO3HOHHBIX MOBPEKACHUH TermTooOMeHHOT0 000pymoBaHus Ha 3Heprodmokax BBOP-



1000. C moMoIIpio METAITOBETIECKAX METOIOB U3yUEHBI SKCILUTYaTallHOHHBIC TTOBPEXKICHHS
Pa3HBIX yYacTKOB. BBIABIEHO, UTO XapaKTep MOBPEKACHUA TOJICTOCTCHHBIX KOHCTPYKIIMN U3
nepauTHOM ctamy tumia 10T’ H2ZM®A 00yciioBiIeH H3HAYaIbHO SI3BEHHON KOPPO3UEH BCIICICT-
BHE DJIEKTPOXHMHUYECKOTO B3aWMOICHCTBHS MeTalla ¢ YaCTHIAMH [UIaMa — IPOAYKTaMHU
KOPPO3MOHHO-3PO3HOHHOTO M3HOCA OOOpPYIOBaHMWS, M3TOTOBJICHHOTO M3 MEIHBIX CILIABOB.
CraenaH BBIBOJ, YTO B YCJIOBHSIX BTOPOT'O KOHTYpa MPOHMCXOMAT CIOKHBIC B3aUMOCBSI3aHHBIC
MIPOIIECCHI KOPPO3HOHHO-3PO3MOHHOTO U3HOCA 000PYIOBAaHUS, HA KOHEYHON CTAJUN KOTOPBIX
pa3BUBaeTCd KOPPO3MOHHOE PACTPECKMBAHWE MOJA HampshkeHueM. [l TmpeaoTBpalleHus
SKCILTYaTAI[HOHHBIX TOBPESIKICHUHA HEOOXOMUMO YIATUTh MEIBCOACPKAIINE KOHCTPYKIIHH.

SUMMARY. A review of experimental investigation of the mechanisms of erosion-
corrosion damage of heat exchange equipment at the power units of WWER-1000 is
presented. Using metallographic techniques different operational damaged sites are
examined. It is shown that the nature of the damage thick-walled structures made of
pearlitic 10FH2M®A steel is caused initially by pitting corrosion which is induced by
electrochemical interaction of the metal with particles of sludge; these particles are the
products of corrosion-erosion wear of equipment produced of copper alloys. According to
the obtained results it was concluded that in the second-circuit conditions the complex
interdependent processes of corrosion-erosion wear of equipment developed; at the final
stage of these processes the stress corrosion cracking under stresses developed. Therefore,
for the prevention of operational damage of the second circuit equipment it is necessary to
remove the copper-containing construction.

Petelguzov I. A., Ishchenko N. 1., and Slabospytska O. O. The influence of surface
treatment of tubes for fuel from zirconium Zr1Nb and E110 alloys ........ccccceevennnee 54

PE3FOME. locnimkeHa KOpo3iifHa TPUBKICTH Y BOJI 3pa3KiB TpyO I 3aXUCHUX 000-
JIOHOK TBEJIB 3 NUPKOHIeBUX KambuieTepMmiunoro ZrINb (panime KTL[-110) i E110, sxwii
BUKOPHCTOBYIOTh y cydacHuX peakropax BBEP-1000 i BBEP-440, crasiB. BunpoOyBaH-
HSl BUKOHAHI Y BOJi, ONMM3BKIN 3a ToMilIkamu 10 ckiiaxy Boau temtonociss BBEP, 3a po6o-
4oi Temmeparypu moBepxHi 000s0HOK TBemiB (350°C). BusBiaeHo, mo Ha MOYaTKy OKHC-
HEHH1 3pa3KiB YIIPOIOBXK JESKOTO 4acy OIUCYE 3aKOHOMIPHICTh, OJIM3bKa 10 KyOi4HOT, ane
3 TIEBHOTO MOMEHTY OKHMCHEHHs (“‘TiepesioM”) MPHUIIBUALIYETHCA 3a CTEIICHEBUM 3aKOHOM,
110 HabIMKaeThes A0 JiHiliHOrO. [IpoaHanizoBaHO BIUIMB KOHIIEHTpalii JOMILIKH KHUCHIO,
crnoco6iB 00poOKM TOBEpXHI 3pa3KiB TpyO Ha KOPO3il0 i KOPO3iiHY TPHBKICThH CIIIaBiB.
BcranoBneHo, 110 crutaBu IUPKOHio 3 HioOieM (1 mass% Nb)—-E110 i ekcriepuMeHTanbHUHA
Zr1Nb, po3pobiienuii B YKpaiHi, 31aTHi 30epiraTd BUCOKY KOpPO3iiHY TPHBKICTh 1 3aXHCHI
BJIACTHBOCTI BIIPO/IOBK HE MEHILIC CEMH MAJMBHUX PEaKTOPHHUX KaMIIaHii.

PE3IOME. ViccnenoBaHa AnMUTENbHAs KOPPO3WOHHAsI CTOMKOCTH B BOJE 0OpasiioB
TpyO IJIsl 3AIUTHBIX O0OJIOYEK TBIJIOB M3 LIMPKOHHMEBBIX KajbuuerepMuueckoro ZrlNb
(panee KTI-110) u D110, nmpumeHsieMoro B COBpeMEHHBIX peakTopax BBOIP-1000 u
BBOP-440, crinaBoB. VcnibiTaHus poBeeHBI B BOJE, aHAJOTUYHOM IO JI0OaBKaM K cocTa-
By TemioHocurenss BBOP, mpu pabouell Temmneparype NMOBEPXHOCTH O0OJIOYEK TBAIIOB
(350°C). BrisiBieHO, 4TO B Ha4yaje OKHCIEHHE 00pa3loB B T€UEHHE HEKOTOPOro BPEMEHU
OTIMCHIBAET 3aKOHOMEPHOCTH, OJIM3Kast K KyOMYecKo#, HO ¢ KaKoro-To MOMEHTa Habiro/a-
eTcsl YCKOpEeHHOe OKHcieHHe (“TiepesioM”) IO CTEIeHHOMY 3aKOHY, MPUOIIDKAIOMEMycst K
nuHEeitHOMYy. MccienoBanbl KHHETHKA KOPPO3WH, CTPYKTYpa OKCHIHOM IUICHKHM M CIIJIaBa
nmocie 50000 h ncnwitanns. OOCYXISHO BIUSHHE KOHIEHTPAIMH IPHUMECH KHCIOpOoAa H
croco0oB 00pabOTKK MOBEPXHOCTH 00pa3loB TPyO Ha MPOILECCH KOPPO3UH U JITHTEIBHYIO
KOPPO3HMOHHYIO CTOWKOCTb CIUIABOB. YCTAHOBIJICHO, YTO CIUIaBBl LUPKOHHSA C HUOOMEM
(1 mass% Nb)-3110 u skcriepumenTanbhbii ZrINb, paspabotanHsiii B YKpanHe, cnocob-
HBI COXPAHATh KOPPO3HOHHYIO CTOHKOCTh M 3aIlUTHHIE CBOMCTBAa HE MEHEE CEMHU TOIUIMB-
HBIX PEAKTOPHBIX KaMITaHHH.

SUMMARY. Long-term corrosion resistance in water of the pipes samples for protect-
ting fuels shell from calciumthermal Zr1Nb alloy (previous KTLI-110) and E110, applicable



in fuels elements of acting reactor WWER-1000 were investigated. Tests were carried out
in water close by composition to water coolant of the WWER at a working temperature of
the fuel shell in the reactor 350°C. It is found that at the beginning the initial process of the
sample oxidation is in the course of time described by regularity close to cubic or parabolic,
but then there exists uneven increase to the velocities of oxidation, which is hereinafter
described by the linear law of oxidation. In the given work corrosion tests under 350°C up
to 50000 h were continued, corrosion kinetics and structure of oxide film and alloy after
tests of such duration were investigated. The results of the long-term oxidation of the alloys
were analyzed; the influence of oxygen admixture in alloy on the process of the oxidation
was discussed. It is established that Zr alloys with niobium (1 mass% Nb)-E110 and expe-
rimental Zr1Nb, developed in Ukraine, are capable of preserving high corrosion-resistance
and protective properties not less than for seven fuel reactor campaigns.

Hredil M. I. and Toribio J. Susceptibility of prestressing steel wires to hydrogen
assisted cracking in alkali medium simulating concrete pore solution..............c.ccc.... 61

PE3IOME. [TocnigkeHO 3aKOHOMIpPHOCTI MEXaHIYHOI OBEAIHKN apMaTypHUX TPYTKIB
3 TIEPIITHOI CTajl, 3MIIHEHUX XOJIOJHUM BOJIOYIHHSM, 32 iX TOBUIBHOTO PO3TATY Yy JTY)KHO-
My CEpEIOBHII, SIKE MOJICIIOE PiUHY B mopax 0eToHy. CXHMIBHICTH CTalli IO BOJAHEBOTO
OKPHXYCHHS TPOSBISETHCS 32 HABOJHIOBAHHS il Yac HAaBaHTAXCHHS IPH HOTEHLiasi
Hwkue —1,1 V. 3a inTeHcudikamii KaToqHOI MONSApH3allii MaKCHMadbHE HANPYKEHHS [0
pyHHYBaHHS, a TAKO)K BUIIOBXKEHHS 3pa3KiB 3HWKYIOTHCS, CYTTEBILIE 32 HUXKYOI IIBUIIKOCTI
nepopmyBanss. [IpoananizoBano ¢pakrorpadidai BiIMIHHOCTI 37aMiB 3pa3KiB Ha MOBITpPi
Ta B CEPEIOBHII 3a HAaBOJHIOBAHHS i OOTOBOPEHO BIUIMB HA IX PYHHYBaHHSA NMOBEPXHEBHX
ne(eKTiB.

PE3IOME. VccrnenoBaHbl 3aKOHOMEPHOCTH MEXAHUYECKOTO MOBEIEHHS apMaTypHBIX
MPYTKOB U3 MEPJIUTHOMN CTAJH, YIPOYHEHHBIX XOJIOAHBIM BOJIOYEHHEM, IIPU UX MEIJICHHOM
pacTSKEHUU B LIETIOYHOM cpesie, KOTopas MOJEIUPYET JKUAKOCTh B nopax OeroHa. Ilon-
BEP)KEHHOCTh CTaJIM BOJOPOAHOMY OXPYIMUMBAHHUIO MPOSBISETCS IIPU HABOJOPOKHBAHUU B
npoliecce HarpyKeHusi Ipu noTeHimane Hiwke —1,1 V. MakcuMansHOe HampspKeHHe 10
paspylIeHus, a TaKkKe yUIMHEHHE 00pa3loB, CHIKAIOTCS NpH Oojiee NHTEHCHBHOM KaTo[-
HOHM MOJISIpU3aLluy, CyIIECTBEHHee IpH Oojiee HU3KOM ckopoctu nedopmuposanus. I1po-
aHAJIM3UPOBaHbl (hpakTorpapuyIecKue OTIMYHS MOBEPXHOCTEH M37I0MOB 00pa3loB HA BO3-
IyXe ¥ B cpelie NP HaBOJOPOXXHMBAHUM M PACCMOTPEHO BIMSHUE HA MX pa3pylIeHHUE I10-
BEPXHOCTHBIX JI€(EKTOB.

SUMMARY. Susceptibility to hydrogen assisted cracking of cold drawn pearlitic steel
wires used as a concrete reinforcement is studied in an alkali environment modelling pore
liquid in concrete. Prestressing steel is established to become susceptible to hydrogen
embrittlement under potentials —1.1 V (SCE). The maximum fracture load as well as
elongation to fracture decrease with cathodic potential increment, the effect is more notable
under slow strain rate. Fracture mechanism in aggressive medium differs from that in air.
The role of surface defects in the environment assisted cracking is discussed.

Kushmyruk A. 1., Linyucheva O. V., Kosohin O. V., Miroshnychenko J. S.,
and Kushmyruk T. S. Electrochemical behavior of porous titanium
structures in phosphoric acid with the addition of copper (IT) i0NS .....coocvrvieriirienne 66

PE3IOME. BusBieHo, 1110 TUTaH y KHCIUX (ochaTHUX po3UMHAX 0OMEKEHO KOpPO3iii-
HOTPUBKHUI. BHBUEHO eNeKTPOXiMiIUHY ITOBEIIHKY IOPHCTHX IPECOBAaHUX THUTAHOBUX
CTPYKTYp v (docdaTHiil KHCIOTI 32 MPUCYTHOCTI 10HIB BAXKKUX METaNiB. MeToJaMu BOIO-
MOMeETpii, HUKIIYHOI BOJBTAMIIEPOMETPIi Ta MOTEHIIOMETPil AOCTIHKEHO eJNEKTPOXiMivHi
HPOLECH HA MIOBEPXHi HOPHCTOr0 TUTAHOBOI'O EJIEKTPOJa B pO34nHaX (HOCHOPHOT KHCIOTH.
BcTaHOBIICHO, 1110 TiCiIs BBEJCHHS OBEPXHEBO-aKTUBHUX OPraHIYHUX CIIOJNYK, IO MIiCTSATbH
CyIb(pyp- Ta HITPOTEHOBMICHI TPYITH, MOXKHA JIAIIE HEHAIOBIO BiATEPMiHYBATH ITOYATOK
KOpO3ii, M0 CBITYUTH Tpo HeeeKTHBHICTh OpraHiuYHUX iHTiIOITOpIB KOpo3il THTaHy. Sk



ed)eKTHBHHIT iHMiGITOP IS TOPHCTHX THTAHOBUX CTPYKTYP MOXKYTh BUCTymaTH iorm Cu®’.
OxpiM ONOKyBaJIbHOTO e(EeKTy, Milb, IO YTBOpWJIA CaMOCTiHHY (a3, MOXke BiirpaBaTu
POJIb KaTOIHOI IPHCAIKH, TaK K IepeHanpyra BUIUICHHS BOJHIO Ha Hil 3HAYHO HIDKYA,
HK Ha THTaHi, IO TOJIETIIYE Tepedir KaTOXHOTO MPOIecy i MPU3BOAWUTH 10 3MIIMICHHS
MOTEHI[ialTy KOpOo3iifHOI Mapy B 30Hy IacHBAaIlil TUTaHY.

PE3IOME. YCTaHOBJICHO, YTO THTaH B (POCHOPHOKUCIIBIX paCTBOPaX MMEET OTPAHH-
YEHHYIO KOPPO3MOHHYIO YCTOHUYMBOCTh. M3ydeHO 3JeKTPOXUMHYECKOE MOBEICHHE TTIOPHUC-
TBIX MPECCOBAHHBIX TUTAHOBBIX CTPYKTYpP B (POCHOPHON KHCIOTE B MPUCYTCTBUH HOHOB
TSKEIIbIX METAJIJIOB. MeTO[laMI/I BOJIIOMOMCTpPUH, L[I/IKJ'IH‘ICCKOFI BOJIbTAaMIICPOMETPHUU U 110~
TEHIIMOMETPHUHU HCCIICIOBAHBI 3JICKTPOXUMHUYECKUE MTPOIIECCHl HA MTOBEPXHOCTH TOPUCTOTO
TUTAHOBOTO DJIEKTPOJa B pacTBopax (hochOopHOI KUCIOTHL. Y CTaHOBJIEHO, YTO I1OCJIE BBE-
JICHUS TIOBEPXHOCTHO-aKTUBHBIX OPraHWYeCKUX COEIMHEHHH, BKIIOYAIOIUX CEpO- U a30T-
coZIeprKallyie TPYIITBI, MOXHO JIMIIb HE3HAYUTEIFHO OTCPOYMTH Hadyaslo KOPPO3HOHHOTO
nporecca, 4To CBUICTEIbCTBYET 0 HEd()(HEKTUBHOCTH OPraHUYECKUX HHTHOHTOPOB KOPPO-
3uM THTaHa. B xauectBe 3()()eKTUBHOIO HHTHOMTOpPA ISl HOPUCTBIX THTAHOBBIX CTPYKTYP
MoryT BeicTymath nonsl Cu?’. Kpome 6rokupyromero sddexra, Menb, 0bpasyromas ca-
MOCTOSTEIBbHYIO (pa3y, MOXKET BBICTYNATh B POJIM KaTOAHOHM mpucanku. [lepeHanpshxeHne
BBIICJICHUS BOZOPOAA Ha MEAU 3HAYMTENHHO HIDKE, YeM Ha TUTaHe, 4To obJierdaeTt mpoTe-
KaHHe KaTOJHOTO Ipoliecca U IPUBOJHUT K CMEIICHUIO IIOTEHIMAIa KOPPO3SHOHHON Haphl B
30HY IIaCCHBaLlUM THTaHA.

SUMMARY. Previous studies have shown that titanium in phosphoric acid solutions
has a limited corrosion resistance. The aim of the investigation is to study the electroche-
mical behavior of the molded porous titanium structures in the phosphoric acid in the
presence of heavy metal ions. By volumetric and potentiometric methods and cyclic
voltammetry the electrochemical processes on the surface of porous titanium electrode in
solutions of phosphoric acid are investigated. Addition of surface-active organic
compounds containing sulfur and nitrogen-containing group helps only slightly to delay the
onset of corrosion process, which indicates the low efficiency of organic corrosion
inhibitors of titanium. It was found that Cu®*-ions can be an effective inhibitor for porous
titanium structures. The copper, forming an independent phase, can act as a cathode
additive in addition to blocking effect. Hydrogen evolution overpotential for copper is
significantly lower, than on titanium, which facilitates the flow of the cathode process and
leads to a shift in the potential corrosion couple to the passivation zone of titanium.

Sakhnenko M. D., Ved M. V., Yermolenko I. Yu., Hapon Yu. K., and Koziar M. O.
Functional electrolytic coatings of multicomponent alloys — design,
SYNENESIS, TAGNOSLICS ...ttt 71

PE3FOME. Ha npuxiani OiHapHUX i TEpHApPHUX CIUIABIB MPOAHANIi30BaHI METOIOJIO-
TiYHI MiIXOIU A0 CENEeKIil JeryBalbHUX KOMITOHEHTIB, ONTHMI3allii mapaMeTpiB eIeKTpo-
CHHTE3y 1 IIPOTHO3YBaHHS BJIACTUBOCTEH. BCTaHOBJIEHO BIUIMB €HEPreTHYHHUX HapaMeTpiB
eJIEKTPOJIi3y Ha (a30Buil ckiiax i MOp(OJIOTito MOBEPXHI TalbBaHIYHUX CIUIABIB TPiaau 3a-
Ji3a (3a1i30, HiKelb, KOOAIBT) 3 TYrOIUIABKUMH METajaMd — BOJb(GPaMOM, MOJIOICHOM 1
upkoHieM. [TogaHo pe3ynbTaTH TECTyBaHHS CHHTE30BaHMX MOKPHBIB 3aJI€KHO Bij iX mpu-
3HAYCHHS, a TAKOXK OIIHCHO YMHHUKU CHHEPri3My, 0OYMOBJICHI B3aEMHOKO JI€I0 JICTYBAJIb-
HUX eneMeHTiB. [IpoaHalli3oBaHO BIUIMB CKJIaJy MOKPHUBIB Ha iX KOpPO3iHHY TPHUBKICTH Y
CepelloBUINAX Pi3HOI KMCIOTHOCTI T2 BHOKPEMJICHO POJIb KOJKHOTO JIETYBaIBHOTO eJIeMEHTa
i Mop¢ororii moBepxHi. OOrpyHTOBaHO peKOMEH/aMii 10 BUKOPHCTaHHS BKa3aHUX MaTepia-
JIB Y pi3HHX Tally3sX IPOMHCIOBOCTI.

PE3FOME. Ha npuMepe OMHApHBIX M TEPHAPHBIX CILIABOB IPOAHAIN3HPOBAHBI METO-
JIOJIOTUYECKHE TTOIXOABI K CENEKIINU JIETHPYIOINX KOMIIOHEHTOB, ONTHMHU3AalNN TapaMeT-
POB BIIEKTPOCHHTE3a M MPOTHO3UPOBAHUIO CBOWCTB. Y CTAHOBJICHO BIMSHHE 3HEPreTHYEC-
KHX [TapaMeTpOB IEKTPon3a Ha (a30Bblii cOCTaB U MOP(HOIOTUIO TIOBEPXHOCTH T'albBaHHU-
YECKUX CIUIABOB TPUAIbI JKeie3a (PKeae30, HUKEIb, KOOAIbT) C TYTOIIABKUMH METAJUIAMH —



BOJIb()paMOM, MOJIUOZCHOM U LUpKOHUEM. [IpuBeieHbI pe3yNbTaThl TECTUPOBAHHUS CHHTE-
3MPOBAHHBIX IOKPHITUI B 3aBHCUMOCTH OT UX HAa3HAYEHMS, a TAKXKE OLIEHEHBI (haKTOPHI
CHHEpru3Ma, 0OyCIIOBIICHHBIE B3aMMHBIM BJIMSHUEM JIETHPYIOIIUX 3JeMeHToB. IIpoananu-
3UPOBAHO BIMSHUE COCTaBa MOKPBITUI HA UX KOPPO3UOHHYIO CTOMKOCTB B CPENax pa3iind-
HOHN KHCJIIOTHOCTH M OTMEUYECHA POJIb KaXXJOTO M3 JIETHPYIONINX JIEMEHTOB M Mopdonorun
noBepxHocTH. OGOCHOBaHBI PEKOMEHJALNH 10 UCIIOJIb30BAHUIO YKAa3aHHBIX MaTEpPHaIOB B
Pa3NUYHBIX OTPACISIX MPOMBIIUIEHHOCTH.

SUMMARY. Methodological principles of alloying components selection, optimiza-
tion of electrolysis parameters as well as prediction of the properties are analyzed using the
example of double and triple alloys. The list of the main external factors that affect the
composition, structure and determine the properties of multicomponent alloys is provided.
Their role in the formation of metal deposits is analyzed. The contribution of energy
electrolysis parameters into phase composition and surface morphology of the alloys
formed by iron triad (iron, nickel, cobalt) with refractory metals — tungsten, molybdenum
and zirconium are established. The results of the testing of the synthesized coatings,
depending on their application and synergy factors caused by mutual influence of alloying
elements are presented. The influence of coatings composition on their corrosion resistance
in environments of varying acidity is analyzed and the role of individual alloying com-
ponents and surface morphology is shown. Recommendations for the use of such materials
in various industries are grounded.

Kublanovsky V. S., Nikitenko V. M., and Globa N. I. Electrochemical deposition
of functional corrosion-resistant with tin-nickel alloy coatings............ccccoceeviiinnienns 77

PE3FOME. 3anporioHOBaHO ONTHUMAaIbHHUNA CKJIAI MOJLTIraHIHOTO aMOHIHHO-XIOPHI-
HO-()TOPHIHOTO EJIEKTPOJIITY Ta PEKUM EIEKTPOJi3y UIA OTPUMaHHS (PYHKI[IOHATBHUX
MOKPUBIB CITABOM OJIOBO—HIKeNh. HaWNmepCHeKTHBHININM Yy MIKpPOEIEKTPOHIIl 3aMiCTh
30JI0TOTO € TIOKPHUB CIUTABOM OJIOBO—HIKeNb 3 BMicTOM 65 mMass% omosa i 35 mass% uixe-
nro. Taki HOKPUTTSI MPUAATHI JI0 MAsHHS 3 BUKOPUCTAHHSAM HU3bKOTEMIIEPATYPHUX IIPHUIIOIB
i (UIFOCIB, MO HE MICTATh KHCIIOT, Ta [0 TOYKOBOT'O YJIbTPA3BYKOBOIO 3BaproBaHHsA. MeTo-
JlaMU TIOTEHII0IMHAMIYHOI'O Ta TaJlbBaHOCTAaTHYHOTO LUKIIyBaHHS SIK aHOIU JITiH-10HHHUX
aKyMYJISITOPIB JIOCIIJDKEHO EJEKTPOJIITUYHI 0caau CIUIaBiB OJIOBO—HIKeNb. BusBieHo, mo
0cajiaM, OTPUMaHHUM 3 JIY’)KHOTO TapTpaTHO-TPUIOHATHOTO €JIEKTPOIITY, Ha MEPIINX IHK-
Jax MpUTaMaHHA BHCOKA MUTOMa eMHICTh 10 700 MA-h/g, sika min 4ac UUKIyBaHHS 3HIKY-
erbes 10 500 mA-h/g. Onepxani criaBu 0e3 MeXaHIYHOTO pPyHHYBaHHS 3a0€3NEUYIOTh
BHCOKY I'YCTHHY 3apsITHO-PO3PSTHOTO CTPYMY.

PE3IOME. TlpeasioxkeH ONTUMAaJIbHBIA COCTaB MOJMJIMTAHAHOTO aMOHUIHO-XJIOPUI-
HO-()TOPHIHOTO 3JEKTPOIHTA U PEKUM DICKTPOIU3a U1 MONyYeHHUS (PYHKIIMOHATBHBIX
TTOKPBITHH CIUIABOM OJIOBO—HHUKeNb. Hamboee mepcieKTHBHEIM B MUKPORJICKTPOHHUKE B3a-
MEH 30JI0TOTO TOKPBITHS SBISIETCS CIUIAB OJIOBO—HHKEIH C colepkanueM 65 mass% osioBa
n 35 mass% nHukens. [lomydeHHBIE MOKPHITHSA MPUTOJHBI K MMalKe MPH HCIOJIB30BAHUU
HU3KOTEMIIEPATYPHBIX MPUIIOEB M OECKUCIOTHBIX (DIIOCOB, a Takke K TOYEUHOH yIbTpa-
3BYKOBOW cCBapke. MeToJlaMu MOTEHIIMOAMHAMHYECKOTO W TallbBAHOCTATHUYECKOTO IUK-
JUPOBaHUs B KayecTBE aHOJOB JIMTUH-MOHHBIX aKKYMYJATOPOB HCCIIEJIOBAHbI 3JIEKTPO-
JIUTUYECKHE OCAJIKU CIIJIABOB OJIOBO—HUKEIb. BBISIBIEHO, UTO OCallKH, MOJTYYEHHBIE U3 Tap-
TPaTHO-TPUJIOHATHOTO DJIEKTPOJIUTA, HA MEPBBIX LUKIAX XapaKTEepPU3YIOTCS BBICOKOM
ynenbpHO# emkocThio 10 700 mA-h/g, koTopast B ganpHelmem cHikaercs 1o 500 mA-h/g.
CraBbl OIOBO—HHKEJh CIIOCOOHBI, HE pa3pymiasich, 00ECIeYUBaTh BBICOKHE IUIOTHOCTH
3apsTHO-Pa3pPSIHOTO TOKA.

SUMMARY. The optimal composition of a polyligand ammonium-chloride-fluoride
electrolyte and electrolysis conditions for the deposition of functional tin—nickel alloy
coatings is developed. The tin—nickel alloy with a tin content of 65 wt.% and a nickel
content of 35 wt.% are the most promising in microelectronics in case of using it instead of
gold coating. It is shown that the obtained coatings are suitable for soldering using the low-



temperature solders and acid-free fluxes and for ultrasonic spot welding. Electrodeposits of
tin—nickel alloys as anodes of lithium ion batteries are investigated by potentiodynamic and
galvanostatic cycling methods. It is shown that deposits obtained from an alkaline tartrate-
trilonate electrolyte are characterized in the first cycles by a high specific capacity of up to
700 mA-h/g, which decreases to 500 mA-h/g during cycling. The tin—nickel alloys ensure
high charge-discharge current densities without mechanical fracture.

Pokhmurska H. V., Student M. M., Dziubyk A. R., Voitovych A. A., and Khlopyk O. P.
Corrosion resistance of vibration weld metal of Fe—Cr—B cored Wires.............ccuc...... 83

PE3IOME. BuB4yeHO KOpO3iliHY TPHUBKICTh NOKPHBIB, OTPUMAaHHX 3a JOIIOMOI'OI0 Ha-
TUTABJICHHS TiJ mapoM Quiocy. HaruaBneHudd MeTan ofep’kaHO 3 IOPOLIKOBUX JPOTIiB
(ITd) ua ocuoBi Fe mapku [1]] X10P4I'2C. 3a pesynpraramu (pa3oBoro aHaiizy BUSBICHO,
0 HaIIaBIICHUA MeTall CKiIagaeThest 3 MaTpuli FeCr ta TBepmoro po3unny 6opunis Fe,B i
(FeCr)B, mo miaTBepkeHO 3a JOMOMOTOI0 CHEKTpaIbHOrO aHamizy. IlokaszaHo, M0 BHUKO-
pHCTaHHS TOPU3OHTAILHOI BiOpaii 3a amrutityan 300 wm NpU3BOAMTH A0 AMCHEPTyBaHHS
a3 Gopuzis (FeCr)B, (Fe,B) 10 2...5 pm% mo migBHIIye 3HOCOTPHBKICTH HAILIABICHOIO
MeTay 3a abpa3sMBHOTO 3HOILITyBaHHS. BTpara Macu 3a 3HONIYBaHHS 3aKpiIUICHHM i He3a-
KpimieHuM abpa3nBOM 3MEHIIyeThes y 2—2,5 pa3u. BeraHoBneHO, 10 HaruTaBIEHHS MiX
niero BiOparii HETaTWBHO BIUTMBAE HA KOPO3iifHy TPUBKiCTh MeTany, orpumaHoro 3 I1]]
X10P4I"2C, ocKinbKH 301TBIIYETHCS YaCTKa KATOMHUX BKITFOUCHb.

PE3FOME. ViccnenoBaHa KOPPO3MOHHAs! CTOMKOCTH MOKPBHITHS, TONYYEHHOTO C II0-
MOILBIO HAILIaBKH 0] cinoeM (iroca. HannaBiaeHHbIH MeTall OIy4YeH ¢ HCIIOIb30BaHUEM
nopoiukoBbix poBoiiok (I1IT) Ha ocHoBe Fe mapku I1I1 X10P41"2C. Tlo pe3ynbratam da3zo-
BOTO aHAJIM3a BBISIBUIIM, YTO HAIUIABICHHBIA MeTaJul COCTOUT U3 Matpullbl FeCr u TBeproro
pactBopa 0opunoB Fe,B u (FeCr)B, 4To moATBEpKICHO ¢ OMOIIBIO CIIEKTPAILHOIO aHa-
nu3a. Vcronb3oBaHrWe TOPU3OHTAIBHOM BuOparuu mpu ammuiutyiae 300 um mpuUBOAUT K
mucnieprupoBanmio $az 6opunos (FeCr)B, (Fe,B) 10 2..5 pM?, 9TO MOBHIMIACT H3HOCO-
CTOMKOCTh HaIUIaBJIEHHOTO0 MeTajlla IpH abpa3uBHOM H3HOce. [loTeps Macchl pu M3HOCE
3aKperyIeHHBIM ¥ He3aKperIeHHbIM abpa3uBoM yMmeHbInaercst B 2—2,5 pa3a. Y CTaHOBJICHO,
YTO HAIUIaBJICHWE I0J] BO3/ICHCTBHEM BHOpAIMN OTPHLATEILHO BIMSET Ha KOPPO3HOHHYIO
cToiikocTh MeTauia, nonydeHHoro c¢ IIJI X10P4T2C, mockonbKy yBEIMUUBAETCS A0S
KaTOAHBIX BKIIIOUCHHH.

SUMMARY. Corrosion resistance of coatings deposited by submerged arc welding
method is presented. The deposited layers have been formed using the Fe based cored wires
(CW) of grade CW 10B4Mn2Si. Phase analysis results showed that the coating layer con-
sisted of a matrix of FeCr and solid solution of borides Fe,B, (FeCr)B, that was confirmed
by the spectral analysis. The use of horizontal vibration amplitude at 300 um during sur-
facing leads to the dispersed phase of (FeCr)B, (Fe,B) to 2..5 pm? which increases the
abrasive wear resistance of deposited metal. Weight loss is reduced in 2-2.5 times under
wear at fixed and not fixed abrasive. It is established that the surfacing under vibration nega-
tively affects the corrosion resistance of the weld metal obtained from CW Cr10B4Mn2Si
due to increasing number of cathode particles.

Pohrelyuk I. M., Ovchynnykov O. V., Skrebtsov A. A., Shvachko H. S.,
Proskurniak R. V., and Lavrys S. M. Corrosion properties
of titanium obtained by powder metallurgy method...........ccoceoiiiiiiiiiiniinens 88

PE3FOME. JlocmiKeHO MIBUAKICTH KOPO3ii THTaHy, OTPUMAHOTO METOJOM IOPOII-
KOBO{ MeTayprii, y BOZTHHX PO3YMHAX HEOPTaHIYHUX KHUCIOT. BecTaHoBIEHO, M0 micis K0-
JIaBaHHsI T1IPUAY THTaHY Y BHXIJIHY MOPOUIKOBY CYMIlll 3pOCTa€ LIUIBHICTh MaTepiany i
3MEHIIYEThCS (DPaKTHYHA IUION[A KOHTAKTY 3 arpeCUBHUM CEPEJIOBHUILEM, & OTXKE, MiABHIILY-
€TbCS KOpO3iiiHa TpuBKiCTh. OMHAK HE BHSBICHO YITKOTO B3a€MO3B’S3KYy MK BMiCTOM
TiIpUAy TUTaHy y BUXIJHIH ITOPOLIKOBIM CyMillli Ta HIBHIKICTIO KOPO3ii KOMIAKTOBaHOTO
Marepiainy.



PE3IOME. WccnenoBana CKOPOCTh KOPPO3WU THUTaHA, MOJYYEHHOTO METOJOM IIO-
POIIKOBOM METa/TypTi, B BOJHBIX PACTBOPAaX HEOPTaHWYCCKUX KHCIOT. YCTaHOBICHO,
YTO TOCNe A0OaBICHHUA THAPHUIA TUTaHa B MCXOTHYIO HOPOIIKOBYIO CMECH ITOBBIIIACTCS
TUIOTHOCTh MaTepHalia U yMEHBINaeTcst (pakThdeckas IUIOIMAAb KOHTAaKTa C arpeCCHBHOM
CpeIoH, a CIeoBaTeNbHO, YIydIIaeTcss KOPPO3NOHHAs CTOIKoCcTh. OqHAKO HE 0OHAPYKEHO
YETKOM B3aUMOCBSI3U MEX]IY COAEpP)KAaHMEM T'MAPUAA TUTaHa B HUCXOIHOM IOPOIIKOBOMH
CMECH B CKOPOCTHIO KOPPO3UX KOMIIAKTUPOBAHHOTO MaTepHaa.

SUMMARY. Corrosion rate of the titanium obtained by powder metallurgy method in
aqueous solutions of inorganic acids was studied. It was established that the addition of
titanium hydride to the starting powder mixture can effectively increase the density of the
material and reduce the actual contact area with aggressive environment, and thus, improve
corrosion resistance. However, a clear relationship between the content of titanium hydride
in the initial powder mixture and the corrosion rate of the synthesized material was not
found.
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PE3IOME. 3anponoHOBaHO METO/I OLIHKH CTIMKOCTI IPOJYKTIB KOPO3il LIMPKOHIIO B
po3IuIaBax pi3HOro cKjianay. B 0CHOBY IbOTO METOy MOKJIAJICHO aHalli3 3aJIeKHOCTI PiBHO-
B)XHOT'O MOTEHIiaJly HIUPKOHIEBOTO EJIEKTPO/Ia BiJl BUXiAHOI KOHIIEHTpamii HOro CHoJykK i3
CTyIMeHEM OKHCHEHHs 4+. BUsBICHO, 110 Y BCiX JOCIIKEHUX CHCTEMaX B PIBHOBA3i 3 LHUP-
KOHIEM 3HAXOJATHCS MOTO CIONYKH i3 CTYIIEHEM OKHCHEHHS 2+, MPUYOMY iXHs CTiHKiCTb 3a-
JISKUTH BiJl CKJIaay PO3IUIABY Ta 3MEHIIYEThCA y Takii mocmigoBHocTi: (NaBr—KBr) > KBr >
> KCI > > (LiCI-KCl). BcraHoBiieHo, 1110, KpiM CIIOJIYK IUPKOHIIO i3 CTYIIEHEM OKHCHEHHS
2+, B JOCHIKEHUX CHCTEMaX MPHCYTHI HOTo CIOJYKH 3 iHIIMMH CTYNECHSMH OKHCHEHHS,
CTIHKICTh SIKMX y OpoMifHUX po3iuiaBax 3MeHInyethest Tak: Zr(1l) (NaBr—KBr) > Zr(1V) (NaBr—
KBr) > Zr(Il) (KBr) > Zr(IV) (KBr). ¥ XJ0puaHUX pO3IjaBax CHOCTEPIraiy iHIIY MOCIi-
nosricte: Zr(Il) (KC1) > Zr(1V) (KC1) > Zr(Il) (LiCI-KC1). B posmrasi LiCI-KCl cepen
MPOAYKTIB KOpO3il mpucyTHi# mniTiii. Po3paxoBaHO TepMOOMHAMIYHI XapaKTEPUCTHKH
(AH i AS) piBHOBar mpoAyKTiB KOPO3il UPKOHIIO 3 TOCIIPKEHUMH PO3ILIABAMH.

PE3IOME. TlpennoxxeH METOJ OLIEHKH YCTOMYHMBOCTH MPOAYKTOB KOPPO3UHU LIHUPKO-
HUS B paciulaBaX pasHOTo COCTaBa. B OCHOBY 3TOro MeToa IOJI0KEH aHaIN3 3aBUCHMOCTH
PAaBHOBECHOTO ITOTEHLMANa [UPKOHUEBOTO SJIEKTPOAA OT HCXOAHON KOHLEHTPAIMU ero
COCIMHEHUH CO CTEeTeHbI0 OKucIeHus 4+. OOHapyKEHO, YTO BO BCEX MCCIICAOBAHHBIX CHC-
TeMaxX B PAaBHOBECHU C LUPKOHHEM HAXOIATCA €ro COSIUHEHHS CO CTENCHBIO OKUCIECHHS
2+, IpuYeM MX YCTOWYMBOCTbH 3aBHCHT OT COCTaBa PacIllaBa M YMEHbBLIACTCS B TAKOH IOC-
nenosarenprocTr: (NaBr-KBr) > > KBr > KCI > (LiCI-KCIl). Ycranosneno, 4ro, Kpome
COE/IMHEHUI LIMPKOHMSI CO CTENIEHBIO OKHCIICHUs 2+, B MCCIICIOBAaHHBIX CUCTEMaX HPUCYT-
CTBYIOT €r0 COCIHHEHHUS] C IPYTHMH CTEICHSIMH OKHCIICHHUS, YCTOHYMBOCTH KOTOPBIX B
O6pomuanbix pacruiaBax ymensmaercs tak: Zr(Il) (NaBr-KBr) > Zr(1V) (NaBr-KBr) >
> Zr(11) (KBr) > Zr(IV) (KBr). B xiopuHbix paciuiaBax HaOJIHOJadd HHYHO OCICA0BA-
tensHOCTE: Zr(Il) (KCI) > Zr(IV) (KCl) > Zr(II) (LiCI-KCl). B pacmnase LiCI-KCI B
NPOAYKTAaX KOPPO3UH MPHCYTCTBYET JUTHH. PaccuuTaHbl TEpPMOIMHAMHYECKHE XapakTe-
puctuku (AH u AS) paBHOBecHil MPOAYKTOB KOPPO3MH LHMPKOHHS C HCCIEAOBAHHBIMH
pacIiaBamu.

SUMMARY. A method for the assessment of the stability of the zirconium corrosion
products in halide melts of different composition is proposed. The proposed method is
based on the analysis of the dependence of zirconium electrode equilibrium potential on the
initial concentration of its compounds in the oxidation state 4+. It is found that zirconium
compounds in oxidation state of 2+ are in equilibrium with zirconium in all investigated
systems, in this case their stability depends on the composition of the melt and decreases in
the following order: (NaBr-KBr) > KCI > KBr > (LiCI-KCI). There are zirconium
compounds in other oxidation states besides zirconium compounds in oxidation state 2+ in
the investigated systems. The stability of these compounds decreases in the following order:



Zr(11) (NaBr-KBr) > Zr(1V) (NaBr-KBr) > Zr(1l) (KBr) > Zr(1V) (KBr). In chloride melts
there is another sequence: Zr(ll) (KCI) > Zr(IV) (KCI) > Zr(ll) (LiCI-KCI). Lithium is
present in corrosion products in the LiCI-KCI melt. The thermodynamic characteristics
(AH and AS) of the equilibrium of corrosion products with zirconium in the investigated
melts are calculated.
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PE3IOME. Chopmynb0oBaHO MareMaTU4Hy MOJENb JJIsl JOCHTIDKEHHS PYHHYBaHHS
TOHKOCTIHHUX €JIEMEHTIB KOHCTPYKIIH 3 TPIIIMHAMHM il €0 JOBrOTPUBAINX CTATHYHUX
HaBaHTAXXEHb 1 KOPO3MBHO-arPECHBHUX CEPEAOBHI. B il OCHOBI — eHepreTH4Hui miaxiz, a
TakoX igei MexaHiku pylHHyBaHHA. OTpUMaHO PIBHSHHS ISl BUBYEHHS KIHETHKHU POCTY
KOpPO3iifHO-MEXaHIYHUX TPIIIHH, SIKE Pa30M 3 OYATKOBOKO i KiHIIEBOK YMOBAaMH YTBOPIOE
MaTeMaTUYHy MOJEINb JUIsl BU3HAUCHHS Tepiofy iX JOKPHTHYHOTO POCTY y METAJIECBUX Ma-
Tepiagax. Bu3HaueHO BIUIMB KOPO3WBHO-KHCIOIO CEPElOBHUINA HA ITOBTOBIYHICTH TOHKO-
CTiHHOT ITACTHHY 3 TpimuHOK 3i cTam 20 (amanor 3axaqi Ipiddirca) 3a aii craTnuaMX Ha-
BaHTAXKCHb 1 BUCOKOTEMIepaTypHoi moB3ydocTi. [1o0ymoBaHO 3aeXHICTh JOBTOBIYHOCTI
TUTACTHHHM BiJl IIOYaTKOBOTO PO3Mipy Ie(eKTy y KOPO3HUBHOMY CEPEIOBHIII i MOBITpi. Bu-
SIBJICHO, 1110 KOPO3WBHE CEPEIOBUIIE 301IIbIITY€E MIBUAKICTH MOMUPEHHS TPIIIMHA MTOB3Y4O0C-
Ti, 110 IPU3BOIMTH J0 3MCHIIICHHS JOBIOBIYHOCTI CIEMCHTIB KOHCTPYKITIH.

PE3IOME. CopmynupoBaHa MaTeMaTHuecKasi MOJIEIb [UIsl UCCIIEIOBaHUS pa3pylie-
HHUA TOHKOCTCHHBIX 3JICMCHTOB KOHCprKHHﬁ C TpCUIMHAMM IOJ ZleﬁCTBPIeM JIINTCIBbHBIX
CTaTUYECKUX HArpy30K U KOPPO3MOHHO-aIPECCUBHBIX cpell. B ee ocHOBe — sHepreTuyeckuit
MOJXOJ, a TaKXKe UACU MEXaHUKU pa3pyuieHus. [lomydeHo ypaBHeHuUe A7 U3ydeHUs] KUHE-
TUKU POCTa KOPPO3MOHHO-MEXAaHUYECKUX TPEILIUH, KOTOPOE BMECTE C HAYAIbHBIM U KO-
HEYHBIM YCJIOBUSIMH O0pa3yeT MaTeMaTH4ecKyl0 MOZENb Ul ONpeAeNeHHs Neproaa Mx
JOKPUTHYECKOTO POCTa B METAJUIMUECKMX Marepuanax. OIpeaeneHo BIHSHUE KOPPO3H-
OHHO-KHCJIOW Cpelibl Ha I0JITOBEYHOCTh TOHKOCTEHHOM IJIACTHUHBI C TPEIMHOMN U3 cTanu 20
(ananor 3agaun ['puddurca) mpu Bo3meHCTBHN CTATHYSCKUX HATPY30K M BEICOKOTEMIIEpa-
TypHOH mon3ydectH. [locTpoeHa 3aBHCHMOCTD JIOJITOBEYHOCTH IUIACTHHBI OT HAYaJIbHOTO
pasMmepa nedexTa B KOPPO3UOHHOU cpelie U Bo3ayxe. BEIABIEHO, 4YTO KOPPO3HOHHAS cpena
IMMOBBIIIACT CKOPOCTH PACHpPOCTPAaHCHUA TPCIIUHBI MMOJI3Y4YECTH, YTO MPUBOAUT K YMCHBIIC-
HUIO JI0JITOBEYHOCTH 3JIEMEHTOB KOHCTPYKIUIL.

SUMMARY. The mathematical model for investigation of the fracture processes of the
thin-walled construction elements with cracks under the action of long-term static loadings
and corrosive aggressive environments is formulated. The energy approach and also the
main ideas of fracture mechanics are used as the model basis. Equation has been obtained
for description of corrosive-mechanical crack growth kinetics. This equation together with
the initial and final conditions forms a mathematical model for determination of the period
of corrosive-mechanical crack subcritical growth in the metallic materials. On the basis of it
the influence of corrosive environments on the life time of a thin-walled plate of steel 20
with a crack (analog of the Griffith problem) under static loads and high-temperature creep
are determined. The dependence of the plate life time on the initial defect size in corrosive
environment and in air is graphically constructed. It is shown that corrosive environment
increases the rate of the creep crack propagation, which leads to a decrease in the
construction elements life time.
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PE3FOME. 3acTocoBaHO METOJ MOJSPU3AIHOTO OMOPY A KOPO3iHHOTO MOHITO-
PHHTY y BOJHHUX TEXHOTEHHHX CEpelOBHIIax. PO3LMIMPEHO YSBIEHHS MPO BIUIMB HA TOY-
HICTh BU3HAYEHHS MOJISIPU3AIITHOTO OMOPY €IEKTPOIHOI €MHOCTI Ta €IEKTPOXIMIYHHX I1e-
PETBOPEHb y MIapi MPOAYKTIB KOpO3il. Pe3yapTaTh TEOPETHUYHUX HANPAIFOBAHb JIATIH B



OCHOBY CTBOPEHHS BITUM3HSIHUX 3aCO0IB KOPO3iHOrO MOHITOpHHTY. ONKCaHO YKpaiHChKi
KOpo3uMeTpu: JabopaTopHUil BochMuKaHanmpHUA P5126, mopratuBamit IK-4m i cramio-
HapHuit IK-4c. 3acTocyBaHHS KOPO3HMETpIB Ja€ MOJMJIMBICTh BUKOHYBATH HETIEPEPBHUM
MOHITOPHHT KOpPO3iifHOTO CTaHy TPYOOIPOBOIIB, ONMEPAaTHBHO BXKMBATH 3aXOIIB HMPUTHKO-
PO3iIHOTO 3aXWCTy, BU3HAYaTH pecypc poOoTH oOMagHaHHS Ta 3AIMCHIOBATH CBOE€YACHI
PEMOHTHI POOOTH.

PE3IOME. TlpuMeHeH MeTO/| MOJISIPU3allMOHHOTO COMTPOTUBIICHHUS! JJI1 KOPPO3HOHHO-
T0 MOHUTOPHUHTA B BOJHBIX TEXHOTCHHBIX cpenax. PacupeHo mpejcTaBieHue O BIUSHUU
Ha TOYHOCTBH OINPEAENCHUS MOJSPU3ALMOHHOTO COMPOTHUBIICHUS 3JIEKTPOJIHON €MKOCTH U
3JIEKTPOXUMHUECKUX MPEBPAIICHUI B ClIO€ MPOILYKTOB KOppo3uu. Pe3ynbTaTsl TeopeTryec-
KHX HapaOOTOK JICTJIH B OCHOBY CO3JIaHHsSI OTEYECTBCHHBIX CPEICTB KOPPOSHOHHOTO MOHH-
TopuHTa. ONMHCaHBl YKPAaWHCKUE KOPPO3UMETPHI: Ta00paTOPHEIH BOChMHUKaHAIBHEI P5126,
noptatuBHbl UK-4n1 u cranmonapusii UK-4c. [IpuMeHnenne Koppo3uMeTpOB MO3BOJISET
BBITTOJTHATE HETIPEPHIBHBI MOHUTOPHHT KOPPO3HMOHHOTO COCTOSHHS TPYOOIPOBOJOB, OIle-
pPaTHBHO MPHHUMATH MEPHI MPOTUBOKOPPO3UOHHON 3aIUTHI, ONPENENATh pecypc paboTHI
000pyIOBaHUS U MTPOBOIUTH CBOCBPEMEHHBIC PEMOHTHBIE PAOOTHI.

SUMMARY. The application of polarization resistance technique for corrosion moni-
toring in technogenic water media is discussed. The main contributions include an
expanded understanding of the impact of non-linearity of polarization curve on the
accuracy of the polarization resistance measurement, the influence of the nature of double
electric layer, the electrode capacitance influence and electrochemical transformations in
the layer of corrosion products. The results of theoretical developments formed the basis for
design of new generation corrosion monitoring instrument. The Ukrainian corrometers: the
laboratory automatic 8-channel corrometer P5126 and industrial portable IK-4n and
stationary IK-4c corrometers are discussed. Use of corrometers allows us to carry out
continuous corrosion monitoring of pipelines, promptly the take action of corrosion
protection, determine the lifetime of the equipment and perform the replacement of the
worn components.

Dzhala R. M., Verbenets B. Ya., Melnyk M. I., Mytsyk A. B., Savula R. S.,
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PE3IOME. Tloka3aHo, mo MeToJ] 0e3KOHTaKTHUX BuMipioBanb cTpymy (BBC) mae
3MOTY OIEPaTHBHO KOHTPOJIOBATH CTaH 3aXMCTY BiJl KOpO3il Ha PI3HHUX JUISHKAX IiITeM-
Hux TpyoonposoxiB (I1T), oriHroBaTu cTaH i BUsBISATH notkomkeHHs 3ol [1T. Meron
OJTHOYACHOTO0 BUMIPIOBAHHS IMOCTIMHOI 1 3MIHHOI €JIeKTPUYHOI HAIPyrH Ja€ MOKJIUBICTh
BU3HAYATH NOJSPHU3ALIMHUI MOTeHLIaN (3 BIWIYYCHHSM OMIYHOTO CKJIAJHUKA), SIKUH BBa-
JKA€ETHCSI TOJIOBHUM KPHUTEPIEM ISl KOHTPOJIO ENEKTPOXIMIYHOTO 3aXHCTY METajly Bij KO-
po3ii B eneKkTporpoBiqHOMY cepenoBuili. Peanizaris nporo merony B amaparypi BIIII 3a-
Ge3redye MOKIIMBICTD 3HAXOANUTH MOIIKO/DKEHHS 130711111 SIK Ha 3MIHHOMY CTpyMi (MeToJ
[Tipcona), Tax i 3a pi3HMIIECIO NOTEHIIiaIiB HA TOBEPXHI I'PYHTY (rpanieHTHHH MeTox). Buko-
pucranHs B cTtBopeHiil amaparypi BBC-K monyns GPS 3abesnedye aBromMaTHdyHe BH3HA-
YeHHS reorpapivHuX KOOPIMHAT i Yacy BUMIpIOBaHHS cTpymy Ta riaubunu I1T, mo 3Ha9HO
ToJIeTIIrye 0OpoOKy 1 TOKyMEHTYBAaHHS pe3yiabTaTiB 00CTE)KEHB, 30KpeMa, ITiJ] 9ac BU3HA-
YeHHS TYCTHHH CTPyMY, HOTO BHTpPAT 1 MEPEXiTHOTO OMopy “Tpybda—3emis”’ Ha Pi3HUX Mi-
nsgakax [IT. BBC pazom 3 BIIII 10o3BonsA0TE BU3HAYATH PO3IOALUIN TYCTHH CTPYMY KaTo.I-
HOTO 3aXHCTY, MUTOMHUX OIOPIB I'PYHTY HaBKOJO TPYOM Ta 3aXMCHOI i30JsMii Ha Pi3HUX
ninsakax IIT.

PE3FOME. Tloka3aHo, 4T0 MeTOJl OECKOHTaKTHBIX u3MepeHuit Tokos (BUT) nmo3posns-
€T OIlepaTUBHO KOHTPOJIUPOBATH COCTOSHUE 3AIIUTHI OT KOPPO3UU Ha Pa3IHUHBIX Y4acTKaX
noazeMHbIx TpyoonpoBoaos (I1T), oneHMBAaTH COCTOSHUE W BBISBIISATH ITOBPEXKIECHHS U30-
msamuu IIT. Meton oAHOBPEMEHHOTO M3MEPEHUsS MOCTOSHHOTO M IEPEMEHHOrO AJIEKTPHU-
YECKOrO HampsKEHUsS MO3BOJISET ONPEACNIUTh MOJIIPU3ALMOHHBIN MOTEHIMAN (UCKIHoYas



OMMYECKYIO COCTABJISIONIYIO), KOTOPBI CUNTACTCS TIABHBIM KPUTEPUEM KOHTPOJIS HJIEKT-
POXMMHYECKOH 3alINTHl MeTala OT KOPPO3HHU B AIIEKTPONPOBOAAIIEH cpene. Peanmzanms
sToro merona B anmaparype BIIII oGecrieunBaeT BO3MOXKHOCTh HaXOJHUTh TOBPEKACHHS
M30JBIINH, KaK Ha ITepeMEeHHOM Toke (MeTof [InpcoHa), Tak 1 Mo pa3HHIE TOTEHIINAIOB Ha
MOBEPXHOCTH TOYBHI (TPalueHTHBIH MeTox). Vcmoip3oBaHME B CO3MAaHHOHM ammapaType
BBC-K monyns GPS obecrieunBaeT aBTOMAaTHYECKOE OIpEAETCHHE TreorpaduIeckux Ko-
OpAMHAT M BpEeMEHU M3MepeHus Toka u rinyouns! I1T, uro 3HaunTensHO obnerdaer obpa-
0OTKY ¥ JOKYMCHTHPOBAHHE PE3yJIbTaTOB 00CICIOBAHUH, B YACTHOCTH, [IPH OIMPEACICHHH
TUIOTHOCTH TOKA, €r0 PacX00B U HEPEXOAHOTO COIPOTHUBIICHHUS “‘Tpyba—3emMiis” Ha pasiny-
HbIX ydactkax [IT. BUT Bmecrte ¢ BIIII no3Boss0T onpenensars pacupeneieHusl miIoTHOC-
TE TOKa KaTOAHOW 3alllUThI, YJEJIbHBIX CONPOTHUBIIEHHH IOYBBI, OKpyXarouei Tpyoy, u
3alIUTHOW U30JIAUM Ha pa3HbIX ydacTkax IIT.

SUMMARY. The method of non-contact measuring of currents (CMC) allows a quick
inspection and monitoring of the state of corrosion protection on different branches of
underground pipelines (UGP), assessment of the state and detection of damages of the UGP
insulation. The method of simultaneous measurement of DC and AC electrical voltages
allows to obtain the value of polarization potential (with the removal of ohmic component),
which is considered to be the main criterion of control of electrochemical protection of
metal against corrosion in the electroconductive environment. The implementation of this
method in the device for measuring polarization potential (MPP) provides an opportunity to
use MPP in detection of the damaged UGP insulation both at alternating current (Pearson’s
method) and by the potential difference (gradient method) on the surface of the soil. The
use in the created device BBC-K of GPS modulus provides automatic fixing of geographi-
cal coordinates and time of current measuring and the UGP depth, which greatly facilitates
the processing and documentation of the inspection results. The coordinates define the
distance between current measurements. It is necessary for computing the current density,
its losses, and transition resistance “pipe—ground” in different parts of the UGP. CMC
together with MPP enable us to determine the density of cathodic protection current
distributions, the resistivity of the soil surrounding the pipe, and the resistivity of the pro-
tective insulation on different sections of the UGP.

Pochapskyy Ye. P., Klym B. P., Rudak M. O., Melnyk N. P., and Kaniuk Yu. I.
Application of magnetoelastic acoustic emission for investigation
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PE3FOME. ExciepiMEHTAIIbHO TOCTIIKCHO BIUIMB CIPKOBOJHIO HAa CHTHAIH MarHe-
TonpyxHOi aKkycTiuuHoi emicii (MAE). BuBueHO Aif0 CipKOBOJHEBOTO CEpeOBHINA Ha Ta-
pamerpu curnany MAE mepemardedenux 3paskiB craueit 15 i 2 micinst 173 h Butpumkn y
HBOMY 32 KIMHATHOI Temmeparypd. JlerpasoBaHa CTpPyKTypa Marepially 3yMOBIIOE 3HH-
JKeHHs1 pyximBocTi He 180-rpagycHHX ITOMEHHHX CTiHOK, OCKUIBKH 3pOCTa€ KiIBbKICTh
HEHTPIiB X 3aKpiIuIeHH, 1, SIK HACTIJOK, 3MEHIIYEThCA cyMa aMInIiTyx curHaiiB MAE y
MOLITKO/KEHUX 3pa3Kax.

PE3FOME. DKCUepUMEHTalbHO HCCIEIOBAHO BIHMSHHE CEPOBOJOPOJA HA CHUTHAJBI
MarHuroakyctuueckoi smuccuun (MAD). M3yueHo neicTBUE CEpOBOJOPOIHON cpeabl Ha
napaMeTpsl curaaia MAD nepeMarHu4eHHbIX 00pa3ioB craneit 15 u 2 mocie 173 h BoI-
JIEP’)KKM B HEM mpu KOMHATHOW Temriieparype. JlerpagupoBaHHasi CTpyKTypa MaTepuaia
MPUBOAUT K CHUKCHHUIO MOABIKHOCTH He 180-TpamyCcHBIX TOMEHHBIX CTEHOK, BCIICACTBUE
poCTa KOJIMYECTBA LIEHTPOB UX 3aKPEIJICHUS, U K YMEHBUICHUIO CYMMBbI aMILTUTYJ] CUTHA-
0B MAD B MOBpEXICHHBIX 00pa3nax.

SUMMARY. An experimental investigation of the effect of hydrogen sulphide on the
magneto-acoustic emission (MAE) signals was conducted. The samples of the steels 15 and
2 after holding 173 h in a hydrogen sulphide environment at a room temperature were
investigated. As a result of the specimens re-magnetization the effect of hydrogen sulphides
damage on the MAE signal parameters was found. The decrease of the MAE amplitudes



sum in a damaged specimen could be explained by the degradation of the material structure
that set conditions for reducing the mobility of the non-180° domain walls due to the
increasing number of the pinning centres.
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