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PE3FOME. 3a peaxuicro i0HHOTO 0OMiHy CHHTE30BaHO HAaHOYACTUHKH ITHHKY (ocda-
Ty TOBIMMHOIO ~20 NM i HOCTI/PKEHO BIUIMB MPUPOIN PEAKIIHHOTO cepeloBHIIa Ta MomM(i-
KaTopa MoBepxHi Ha ix ¢popmy Ta po3mip. [lokazaHo, MO oNTHMATFHUMHU MO M} iKaTOpaMu
MOBEPXHi € aKpMIOBI MOHOMEpH. MeToIoM eIeKTpOXiMITHOT IMITeJaHCHOT CHIEKTPOCKOIIi A0C-
J/DKEHO TTPOTUKOPO3iiiHy aKTHBHICTE CHHTE30BaHOTO HAHOPO3MIpHOTO IIMHKY (ocdaty B ain-
KiTHHX MMOKPHUBAX Ha aMOMiHi€EBOMY CIUIaBi. Bc TaHOBIEHO, 1110 HAHOPO3MIPHUHN TUHKY (oC -
(dat mae kpami iHri0yBaJbHI BIACTUBOCTI MOPIBHSIHO 3 BiJOMHUM OPTaHIYHO MO A1(]iKOBaHUM
¢ochaTtHUM MIrMEeHTOM i HOTO MOKHA 3aCTOCOBYBATH B JIAKO(apOOBHX IPYHTYBaIbHHX ITOK -
puBax.

PE3IOME. Tlo peaknuu HOHHOTO 0OMEHa CHHTE3UPOBAHBI HAHOYACTHUIIHI IMHKA (oc-
¢ata TommuHON okosio 20 nm. Mceie noBaHO BIMSHHE NPHUPOJBI PEaKIMOHHOM Cpesbl U MO-
JuuKaTopa MOBEPXHOCTH HA MX popMy U pamep. [loka3aHo, 9T0 ONTHMAIEHBIMH MOAU(U-
KaTOpaMH TIOBEPXHOCTH SBIIIOTCS aKPWJIOBEIE MOHOMEPHI. METOOM 3JIEKTPOXMMHUYECKOH
MUMIIETAHCHOW CTIEKTPOCKOINH HCCIIC0BAHE! IPOTHBOKOPPO3NOHHBIE CBOMCTBA CHHTE3HUPO-
BAaHHOTO HAHOPA3MEPHOTO IMHKA (ocdaTa B aJKUAHBIX MOKPHITHAX HA aTFOMHUHIEBOM CILIA-
B€. YCTAaHOBJCHO, YTO HAHOpa3MEpHBIH HOUHKA (ocdaT MMeeT Jydllee HHTHOHMpYIoIIee
JIefiC TBHE TI0 CPABHEHHIO C M3BECTHBIM (DOC(HATHBIM MUIMEHTOM W MOJKET IPUMEHEHSATHCS B
JIAKOKPACOYHBIX IPYHTOBOYHBIX MOKPHITHAX.

SUMMARY. Zinc phosphate nanoplates of the thickness of about 20 nm were synthesized
by ion exchange. The influence of reaction solution content and surface modifier on their
shape and size was studied. It was shown that the optimal surface modifiers are acrylic
mono mers. Anticorrosion activity of the synthesized nano zinc phosphate in alkyd coatings
on aluminum alloys were investigated by electrochemical impedance spectroscopy. It was
proved that nanoscale zinc phosphate has better inhibiting properties compared to the
known zinc phosphate pigment and can be used in paints and primer coatings.

Kwiatkowski L., Grobelny M., Konarski P. Selection of processing parameters for
conversion coatings on high-strength aluminiumalloys by cyclic voltammetry........... 13

PE3IOME. Po3mmpeHo 3acTOCyBaHHSI METOAy JAOCIiHKEHHS 30arauyeHHs MiAaio cria-
BiB cepii AA2000 32 HOTIOMOTOIO HUKIIYHO 1 BOJbTAMIIepoMeTpii y 6opatHOMY Oydepi mic-
7 MOTIepEeTHbOTO BUTPUMYBaHHS 3pas3kiB y 0,6 M posuuni NaCl m1a omiHKM pi3HHX MHO-
Bep XHEBUX 00pOOOK, 30KpeMa JIy>KHOTO OUMIICHHS, OCBITIEHHs, pocdaTyBaHHs, a TAKOXK
HEOPTaHIYHUX Ta OPTaHIYHUX IHTiIOITOpiB KOpo3ii. OCKinpkH BHCOTA MiKa, BU3HA4YEHa 3
BOJIbTAMIIEPOTPAM, € pe3y bTaToM TepeHecenns 3apsay Cu/Cu’ ma nosepxui Al-Cu, BuGip
BiJMOBITHUX PEUYOBHH YU TE€XHOJOTIYHHMX MapaMeTpiB, WO iHTIOYIOTh L0 PEakKilito, MOXKe
3HAWTH 3aCTOCYBaHHA Yy po3poOui abo mMomudikaii TeXHOJOTil MOBEepXHEBOi 0OPOOKH.
Po3p00sieHO KOHKPETH1 TeXHOJIOTTYH1 KPOKH Ui KOMILIEKCHOTO eieKTpodochaTyBaHHsg
cruiaBy AA2017 3 BUKOPHUCTAHHSAM pPe3yJbTaTiB BUBYCHHS BOJbTAMIICPOMETPHUHUX TI€ -
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peximauX mpornecis. [lokaszaHo, mo 9acTkoBe ycyHeHHs Cu 3 moBepxHi, 0e3 BIUMBY Ha il
00’€eMHHI BMICT y CIUIaBi, Halle)eKTUBHIIIE HA CTaAii OCBITICHHS, TOJi SK IHTIOITOpH
Kopo3ii crutaBy A I/Cu Haiikpamie AifoTh Ha cTafii GiHabHOT 0OpOOKH.

PE3FOME. PacmmpeHo TpHMEHEHHE MeETOla WCCIeIOBaHHSA O0O0OTalIeHUs Mepbio
cruaBoB ceprr AA2000 ¢ MOMONIIbIO UKIMYECKON BOJIbTAMIIEPOMETPUH B OopaTHOM Oy-
(depe mocse npeaBapuTeNabHON BbIAepkKH 00pasinos B 0,6 M pactBope NaCl mist onenku
pa3HBIX HOBEP XHOCTHBIX 00pabOTOK, B YaCTHOCTH INEJIOYHOW OYHMCTKH, OCBEUIEHHUs, (doc-
(¢atrpoBaHus, a TaKke HEOPTAHWYIECCKUX M OPTAaHWIECKHX MHTHOMTOPOB Kopposmuu. Iloc-
KOJIBKY BBICOTA ITMKa, OTIPEJie ICHHAs! M3 BOJbTAMIIEPOTPaMM, SIBIICTCS pe3yIbTaTOM Iepe-
Hecenns 3apspa Cu/Cu’ Ha mosepxuocTn Al-CU, BEIGOpP COOTBETCTBYIONIMX BENIECTB HIIA
TeXHOJIOTHIECKU X ITApaMeTPOB, HHTHONPYIOIINX 3Ty PEaKIUI0, MOXKET HA T IIPUMCHEHHE
B pa3paboTke MM MOJM(HKAIMK TEXHOJO THH MMOBEp XHOCTHOH 00paboTku. Pazpabortans
KOHKPETHBIC TEXHOJIO THYECKHE ATk U KOMILIEKCHOTO 3JIeKTpodochaTHpoBaHUs CILIaBa
AA2017 ¢ ucnonp30BaHHEM pPe3yIbTATOB M3y4YEHUS BOJBTAMIIEPOMETPHUECKUX MEPE X0 -
HBIX IponeccoB. [Toka3ano, uto yacTuuHOe ycTpaHeHue CU U3 MOBEp XHOCTH, 0€3 BIIHSH U
Ha ee oObeMHOe coJiepKaHHe B cIjlaBe, Hanbosee 3(p¢eKTMBHO Ha CTaJuM OCBEIICHUS,
TOrJa Kak HMHTHOWMTOpPHI Kopposuu ciuasa Al/Cu mydmie Bcero AeHCTBYIOT Ha CTaaud
(uHanpHOM 00paboTKH.

SUMMARY. A method of recording copper enrichment on AA2000 series alloys by
means of cyclic voltammetry in borate buffer preceded by immersion of the samples in 0.6
M NaCl solution is extended to the assessment of various surface treatments like alkaline
cleaning, desmutting, phosphating and also inorganic and organic corrosion inhibitors.
Since the height of the peak determined from voltammograms results from Cu/Cu™ charge
transfer taking place on Al-Cu surface a selection of adequate substances or technological
parameters inhibiting this reaction may find an application in elaboration or modifying of
surface technology. In this work the particular technological steps of the complex electro-
phosphating process of AA2017 were elaborated using results obtained from voltammetric
transients. It was shown that a partial removal of Cu from the surface without affecting bulk
content was the most effective de-smutting stage while inhibitors of Al/Cu corrosion were
effective in the post-treatment stage.

Sakhnenko M. D., Ovcharenko O. O., Ved M. V., and Ljabuk S. I.
Physicomechanical properties of Cu—Al,0O3 galvanic compositions. .......ccccccecveverencnen, 23

PE3IOME. OnucaHo eJNeKTpoXiMI9HHH MeTo I popMyBaHHS KOMITO3HIIHHUX ITOKPH-
BiB 1 ()OJIBTH Ha OCHOBI MiJli, apMOBaHOi HAHOPO3MIPHUM OKCHIOM aTIOMiHII0. 3aIIpOTIOHO -
BaHO TIAXiJ J0 XiMI4HOTO TUCTIEPTYBaHHS OKCHUIY aIOMIHIIO 3a MPHUHIUIOM “3BEpXy—
BHHU3” 1 CKJaJ €JeKTPOJITy, SKi 3a0e3MedyroTh OepKaHHI KOMIO3HIIHHUX MaTepiaiiB 3
pi3HNM BMicTOM Mo iKyBapHOT (ha3u. BcTaHOBIEHO BIIIMB KOHIEHTpamii okcuay AJmo-
MIHII0 B €JIEKTPOJIiTI Ha () I3MKO-MeXaHIYH1 BIacTHBOCTI apMoBaHOi (ombru. 3adikcoBaHO
i JBUTICHHS MITHOCTI 1 HU3KU IHIMX (PI3UKO-MEXaHIUHUX XapaKTePHCTHK CHHTE30BaHUX
KOMIIO3HUIIIHHU X MaTep 1aiB.

PE3FOME. OnucaH 3IeKTPOXUMUYECKAN MeTo[ (OPMHUPOBAHHUS KOMIIO3HIIMOHHBIX
HOKPHITHH U (OJIBTH HA OCHOBE MEIH, apMHUPOBAHHON HAHOPA3MEPHBIM OKCHIOM aTIOMH-
Hus. IlpemnokeH MOAX0J K XHUMHYECKOMY MIUCIEPTHPOBAHUIO OKCHJA aMIOMHHHUS IO
HOPUHIMITY “CBEPXy—BHHU3~ M COCTaB AJIEKTPOJMTA, KO TOPHIE 0OecrneunBaoT popMHUpPOBaHHE
KOMMO3UIIMOHHBIX MaTepHaloB C Pa3IHUHBIM COJACpXKAaHUEM MOIU(pUIUpPYOmEH ¢asbl.
YcTaHOBNICHO BIMSAHHE KOHIGHTPAIlMM OKCHJA AFOMHUHUS B 3JIEKTPOJMTE Ha (PU3HKO-Me-
XaHHYECKUE CBOWCTBA apMUpPOBaHHO# (oJbru. PesylbTaThl MEXaHHYECKUX WCIIBITAHHU
CBHJETEIbCTBYIOT O IIOBBIIIEHHHM MPOYHOCTA U psfa APYTUX (U3UKO -MEeXaHHIECKUX
CBOMCTB CHHTE 3MPOBAHHBI X KOMIIO3HLIUOHHBIX MaTePHAJIOB.



SUMMARY. Electrochemical method for synthesis of the copper-based composite
coatings and foils reinforced by nanosized alumina is described. The approach and
technique for chemical dispersing of alumina according to the “top—down” principle as well
as the content of electrolyte for the production of composite materials with different
contents of modifying phase are provided. The influence of alumina concentration in the
electrolyte on the physic-mechanic properties of reinforced foil is shown. Results of
mechanical tests indicate the increased strength and other physicomechanical properties of
the synthesized composite materials.

Boichyshyn L. M., Hertsyk O. M., Kovbuz M. O., Kotur B. Ya., and Nosenko V. K.
Corrosion-electroche mical properties of amorphous Fe—Nb-B alloys alloyed
With dySProSium OF tEIDIUIML ..o 29

PE3IOME. 3a XpOHONOTEHLIOMETPUYHUMH BUMIPIOBaHHSMHU 3MiHU BiTbHOTO MOTEH -
Hiajly Ta pe3yJbTaTaMH IUKIIYHOI BOJIbTAMIEPOMETPil e1eKTPOIiB aMOp(HHUX METaIeBUX
craBiB (AMC) FegaNbyBy4(Dy, Tb), v Boguux pozunnax NaCl, NaOH, KOH Busnaueno
OCHOBHI €JIeKTPO XIMI4Hi XapaKTepHCTUKU iX KOpo3iiHOT TpuBKoCTi. HaiiBuiy 3axucHy airo
3abe3neuye jeryBaHHsi AMC TepOieM, 10 3yMOBJICHO HEPO3YHMHHICTIO Ta BUCOKOIO ajre -
3i€10 JI0 TOBEP XH1 PO AYKTiB HOTO OKMCHEHHS.

PE3IOME. Tlo XpOHOMOTEHIIMOMETPUICCKHUM H3MEPEHHUSIM H3MEHEHHs CBOOOJHOTO
MOTEHIMANa W pe3yJibTaTaM IUKINYECKOH BOJIbTAMIICPOMETPUH 3JICKTPOIOB aMOPQHBIX
MeTauinyeckux craBoB (AMC) FegaNb,B14(Dy, Tb), B Boaubix pactBopax NaCl, NaOH,
KOH omnpepaeneHbl OCHOBHBIE 3JIEKTPOXMMHUECKUE XAPAKTEPUCTHKH HX KOPPO3UOHHOU
cToiikocTH. bollee BrICOKOE 3alIMTHOE JEHCTBHE BhI3bIBaeT JermpoBaHue AMC TepOuem,
41O 00YCIIOBJICHO HEPACTBOPUMOCTHIO M BBHICOKOH aare3ueil K MOBEP XHOCTU MPOYKTOB €ro
OKMCJICHHS .

SUMMARY. Using the chronopotentiometric measuring of free potential changes and
the results of cyclic voltammetry of electrodes of the amorphous metallic alloys (AMA)
FegzNbyBy4(Dy, Tb), in aqueous solutions of NaCl, NaOH, KOH the main electrochemical
characteristics of corrosion resistance were determined. The highest protective effect was
recorded for AMA alloyed with terbium, due to insolubility and high adhesion to the
surface of its oxidation products.

Yaskiv O. I., Fedirko V. M., and Kukhar I. S. The influence of oxygen-
containing lead melts on long-term strength of AISI 409L steel at elevated
TEMPEIATUIES ... 34

PE3IOME. [locnimKeHO 3aKOHOMIPHOCTI BIJIMBY PO3IUIABIB CBUHIIO Ta €BTEKTHKH
CBUHEIb—BICMYT Ha AOBrOTPUBAJY MIIHICTh cTami ¢peputHoro kiacy AISI 409L (Fe—11Cr)
B TemneparypaomMy intepBami 500...600°C. BcTtaHOBNEHO, 1[0 BOHH 3HIXKYIOTh OMIPHICTH
TPUBAJIOMY CTATHYHOMY HABAaHTA)KEHHIO CTaJli HOPIBHIHO 3 BaKyyMHUM CepeloBUIEM. 3
HiABUIEHHSAM TeMIIepaTypU HeTaTHBHHUH BIUIMB €BTCKTHKH 3POCTA€ BHACIIJOK KOPO3iHHOT
Jif CBHHIIEBUX PO3IUIABIB, a cCaMe CeNeKTUBHOTO PO3YMHEHHS XPOMY B3IOBXK MEX 3€peH Ta
YTBOPEHHS OKCHIIB Ha OCHOBI 3aJi3a, Ki OKpU XYY IOTHCS i HaBaHTAXXEHH M, LI0 0 JIeT -
Iy pyHHyBaHHS MaTep ialy.

PE3IOME. Viccrne noBaHbl 3aKOHOMEPHOCTH BIMSIHUSL PACIUIABOB CBHHLA U 9BTEKTUKU
CBHHEL—-BUCMYT Ha JUIMTENbHYIO NPOYHOCTh cramu ¢epputHoro kiacca AISI 409L
(Fe-11Cr) B temneparypuom untepsaiie 500...600°C. YcTaHOBICHO, YTO OHM CHUKAIOT
COTIPOTHUBIECHUE CTAaJM JUIMTEIbHBIM CTATHYECKUM HATpy3KaM B CPAaBHEHHUH C BaKyyMHOIl
cpernoif. C HOBBIIEHHEM TeMIEpaTyphbl HETaTMBHOE BIMSHHE ?BTEKTUKH BO3pacTacT B
pe3yNbTaTe KOPPO3HOHHOTO BO3ACHCTBHS CBUHIIOBBIX PACIIABOB, 2 IMEHHO CEIEKTHBHOTO



pacTBOpeHHs XpoMa BIOJb TPaHMIl 3epeH W (HOPMHUPOBAHHS OKCHIOB HAa OCHOBE JKelesa,
KOTOpHIE OBICTpEE O XPYITYUBAO TCS 110 I HAIPSHKSHNM, 00 JIerdast pa3pyIIeHHe MaTepHaa.

SUMMARY. The regularities of the influence of lead and lead—bis muth eutectic melts
on the long-term strength of ferritic steel AISI 409L (Fe—11Cr) in the temperature range
500... 600°C were investigated. It was established that lead and eutectic melts reduce the
resistance of steel to static loads as compared to vacuum. The negative impact of the
eutectic increases with temperature rising. One of the reasons of the delayed fracture
resistance of steel under long-term static loading in lead is corrosive activity of lead and
eutectic, namely the selective dissolution of chromium along the grain boundaries and the
formation of iron oxides that embrittle rapidly under loading, facilitating material fracture.

Hredil M. 1. and Toribio J. Corrosion resistance of prestressing steel Wires...........ccccevvveneee. 39

PE3IOME. Xomno iHe BOJOYiHHS LIMPOKO 3aCTOCOBYIOTH JJI HAa JaHHS MIHOCTI MpyT-
KaM MepiTHOT cTami i 3a1i300eTOHHUX BUPOOiB. [IpH 1IbOMY CTalb MIACTHYHO AePOpMY -
€TbCS, 3pOCTAE KIBKICTh Ae(EKTIB, 0 MOXKE 3HU3UTH 11 KOPO3iiHy TPUBKicTh. JloCTimKe -
HO BIUTMB XOJIOJHOTO BOJIOWIHHS Ha €JeKTPO XIMIYHY MOBE JIHKY MEPJiTHOT CTaNi y JIy»KHO -
MY Ta HEHTpaJlbHOMY CepelloBHINAX. 32 yMOB NacHBaIlii moBep xHi B cepenosumti 3 pH 12,5
3MIHY BJIaCTHBOCTEH CTali He 3ad iKCOBaHO. 3HIKCHHS MOJIPHU3ALiHOTO OMOpy, a OTKE,
KOPO3IHHOT TPUBKOCTI CTaJli BHACTIZOK 00pOOKH, CIOCTEepiraiy JIMIIe B OKOJI MOTEHIlia Ty
Kopo3ii y po3uuni NaCl.

PE3IOME. XonomHoe BOJIOYEHHE MIMPOKO MCIOJB3YIOT ISl NPHJIAHUS TPOYHOCTH
MPYTKaM H3 TEePJMTHOW CTaM JUIA KeJIe300€ TOHHBIX U3Jaeid. [Ipy 3TOM cTalb IUIacTH -
qeckd e GopMUpyeTCsi, BO3POCTAET KOJMIECTBO JIEPEKTOB, YTO MOXKET CHU3UTH €€ KOPO -
3HOHHYIO CTOHKOCTh. McciienoBaiy BIMSHUE XOJIO JHOTO BOJIOYEHHUS HA DJICKTPO XUMHUYIEC -
KO€ TIOBEJICH M€ Tep IMTHOM CTajM B LIEJIOYHOW Ta HEUTpaJibHOW cpepax. B ycnoBusix mac-
CHBAIIMH OBEP XHOCTH B cpejie ¢ pH 12,5 n3menenne cBoiicTB cTamm He o6HapykeHo. CHU -
JKEHHE TIOJISI PU3AIMOHHOTO CONPOTHBIICHHUS, & 3HAYHUT, KOPPO3HOHHOW CTOMKOCTH CTajd B
pe3yibrate 00paboTKH, HAOJIOJAMM TOJNHKO BOJIM3HM IOTEHIMAla KOPPO3WH B PacTBOpe
NacCl.

SUMMARY. Cold drawing process is widely used for strengthening of wires made
from pearlitic steels for reinforsed concrete structures. Then the steels undergo plastic
deformation and the amount of defects rises. It could worsen their corrosion resistance. In
this work the effect of cold drawing on the electrochemical behaviour of a pearlitic steel in
alkali and neutral environments is investigated. Under passivation conditions in the en-
vironment with pH 12.5 the changes in the steel properties are not fixed. The decrease in
polarization resistance values and therefore corrosion acceleration as a result of the steel
treatment is observed only in the vicinity of corrosion potential in 3% NaCl solution.

Voloshyn V. A, Zvirko O. I., and Sydor P. Ya. The influence of neutral soil
environment on stress corrosion cracking of pipe Steel .......ccccevvciccrviccee e 44

PE3FOME. JlocaiKeHO BIJIMB PI3HUX €JCKTPOJIITIB (XIOpHI-, CyJIbpaT-, kKapOoHaT-,
¢dbocdar- Ta HiTpaT-HOHIB) HA XapakTepHCTHKU omopy TpyOHOi ctami 17'1C BupaskoBiit
KOpO3ii Ta KOPO3ifHOMY PO3TPICKYBaHHIO y HEHTPaJbHOMY MOJEIPHOMY IPYHTOBOMY ce-
penoBur NS-4. [IpoaHanizoBaHO KOPEJHIIII0 X XapaKTePUCTHK Ta MOYKIMBUN ME XaH i3M
KOPO3IHHOTO PO3TpicKyBaHHSA TpyOHOT CTaliy NOCTIIKEHHX CepeIOBHIIAX.

PE3IOME. ViccnenoBaHO BIMSHHE Pa3iIMYHBIX JJIEKTPOIMTOB (Xximopun-, cyibdart-,
kapOoHat-, pocdaT- ¥ HUTPAT-HOHOB) HAa XaPAaKTCPUCTHKU CONPOTHUBIICHUS TpyOHOH cTam
17T 1C A3BeHHOH KOPPO3UU U KOPPO3UOHHOMY PacCTPECKUBAHUIO B HEMTpalbHOU MOJIEIb-
HOY mouBeHHOU cpene NS-4. [Ipoanamm3upoBaHa KOPPEIMIUS 3 THX XapaKTePUCTHK, a TaK-



e BO3MOYKHBIH MEXaHM3M KOPPO3HMOHHOTO PacTpEeCKUBaHUS TPYOHOH CTamm B MCCIENO-
BaHHBIX Cpe IaX.

SUMMARY. The influence of different electrolytes (chloride, sulphate, carbonate,
phosphate and nitrate ions) on the characteristics of the resistance of 17I" 1C pipeline steel
to pitting corrosion and stress corrosion cracking in the near-neutral pH model soil
environment, NS-4 is investigated. The correlation of these characteristics and also possible
mechanism of stress corrosion cracking of the pipeline steel in studied environments is
analyzed.

Zin 1. M. and Khlopyk O. P. Alluminium repassivation at the presence of
phosphate and nitrate inhibitors in corrosive enViroNMeNt..........cccoveeernicineneneeeens 48

PE3IOME. JlocnipkeHo e(peKTUBHICTh IHTIOYBaHHS KOpO3ii aOMIHII0 Ha CTaiii pe-
MacuBallii MicJis pyHHYyBaHHS MOBEP XHEBO T OKCHIHO 1 TUTIBKK. BCTaHOBIICHO, 110 J10/1aBaH Hsl
B PO3YHUH KHCJIOTO JOUTy (ochaTHOrO Ta HITPATHOIO IHTIOITOPIB 3MEHINYE PI3HUIIO MIXK
MOTEHI[iaIOM BUTBHOT KOpO3ii MOBEp XHI aMOMIHIIO 1 ii MepeXiJHUM MO TeHI[iaJloM TIiJT Jac
(hopMyBaHHS MACHBHOI IJTIBKU. BHUSBICHO Ta JOBEIEHO IMPOTAKOPO3IMHHI CHHEPTETHYHUMA
edext pochaT-HITPaTHO T KOMIIO3HUIIIT HA MEXaHYHO aKTHBOBAaHIN aFOMiHIEBINA MOBEP XHI.

PE3IOME. ViccnenoBano 3¢ eKTHBHOCTh MHTHOMPOBAHUS KOPPO3WH aFOMHUHHUS Ha
CTaJUH PENacCHBAaIMH IIOCJIE Pa3pyIICHUS TOBEP XHOC THOW IIJICHKH OKHCJIA. YCTaHOBIICHO,
4yT0 70 0aBlIeHHE B PACTBOP KUCIOTO JOXAA (HOCHATHOTO M HUTPATHOTO HHTUOMTOPOB
YMEHBIIAET PAa3HUIy MEXAy MOTCHIHMAJIOM KOPPO3WH ATIOMHHHEBOI IOBEp XHOCTH H €€
TIepexo AHBIM MTOTEHIIH AJIOM B Ipoliecce (opMUPOBAHUS MMACCHBHOM IeHKH. OOHapyXKeH U
JOKa3aH CHHEPTeTHUECKUH aHTUKOPPO3NOHHBIN 3 dekT Gochar-HUTpaTHONH KOMIIOZHUIIHN
Ha MEXaHMYECKU aKTUBUPOBAH HOM aJFOM MHAEBOU MTOBEP XHOC TH.

SUMMARY. The effectiveness of aluminium corrosion inhibition at the repassivation
stage after surface oxide film failure was investigated. A special mini-guillotine with
ceramic non-conductive blade was manufactured for aluminum wire cutting. Corrosion
potential and polarization current were measured by use of the computer operated
potentiostat and three electrode cells. Synthetic acid rain with added inhibitors served as the
corrosion solution.Ilt was established that nitrate and phosphate inhibitors decrease the
difference between corrosion potential of aluminium surface and its transition potential
during passive film formation. The synergistic anticorrosion effect of phosphate/nitrate
composition on mechanically activated aluminumsurface was revealed and proved.

Lenkovskyi T. M. The influence of crack faces friction on fatigue crack growth
resistance of 651" steel under transSverse SNEAT .......cccvvveirerreennce s 53

PE3IOME. locnimkeHo pyiHyBaHHS cTaii 651" 3a MU KIIYHOTO HABaH TaXKCHHS TMOTIC -
PEYHHNM 3CYBOM Ha 0aJIKOBHX 3pa3KaX 3 OOKOBOIO TpimMHOIO. ExcreprMeHTallbHO BH3HA-
YeHO KOoe(iIieHT TepTs OeperiB TPINIMHMA Ha 3pa3Kax 31 CTalli 3 TPOOCTUTHOIO CTPYKTYPOIO
Ta MOOYJOBaHO KIHETHYHI JiarpaMd BTOMHOTO pYWHYBaHHSA. BCTAHOBJICHO BIJIMB Tep TS
OeperiB TpIMUHE HA OUKIIYHY TP IMIMHOCTIHKICTE cTaii 651 3a momepedyHoro 3CyBY UL
TPOOCTUTHOT Ta COPOITHO T CTPYKTYP 3aJICKHO BiJT IIBUAKOCTI POCTY BTOMHOT TPIlllUHH.

PE3FOME. VccnenoBano paspyiueHue ctaid 651" B yClnoBUAX HUKIMYECKOTO Harpy -
JKCHUS TIOMEPEeYHBIM CIBUTOM Ha OaloYHBIX oOpasmax ¢ OOKOBOW TpemnHoil. DKcmepH -
MEHTAJIbHO OmpeeneH ko3¢ QuiuenT tpenns 6eperoB TpENMHb B 00pa3ax u3 CTalld TPO-
OCTHTHOM CTPYKTYPBI M TIOCTPOCHBI KWHE THYECKHE JHUArpPaMMBI YCTAJOCTHOTO Pa3pyIICHNUS .
YCTaHOBNICHO BIMSHHE TPeHUS OEperoB TPEIIMHBI Ha MUKINYECKYI0 TPEIIMHOCTOHKOCTh
ctami 65" B yClIOBHSAX MONEPEYHOTO CIBUTA I TPOOCTUTHOH M COPOMTHOH CTPYKTYp B
3aBUCHMOCTH O T CKOPOCTH POCTa yCTaJIOCTHOH TPEIIN HEI.



SUMMARY. Fracture of 635I" steel under cyclic Mode II loading of I-beam specimens
with an edge crack is investigated. Crack faces friction factor for trostite structure of steel is
experimentally determined and crack growth rate curves are plotted. The influence of crack
faces friction on crack growth resistance of 65I" steel under Mode II fracture for trostite and
sorbite structures versus fatigue crack growth rate is established.

Slobodian Z. V., Mahlatyuk L. A., Kupovych R. B., and Khaburskyi Ya. M.
Compositions based on extracts of oak bark and chips — corrosion
inhibitors of Iow-carbon Steels iN Water ..o 58

PE3FOME. BunineHo 3 KOpH i CTPYXKH TyOa €KCTpakTH Ta CTBOPEHO CHHEPTIdHI
KOMIIO3UII{ Ha X OCHOBI, AIKi 3aXMIIAIOTh CEpeHBOBYIIIEIIEBl CTall BiJ KOPO3ii y BOIi Ha
80...95%. HaitedextuBHimoto € kommosunis THC-4, ska MIiCTUTh HEOPTAaHIYHUNA Ta Op-
TaHIYHUNA cUHepTicTH. ENeKTpoXiMiYHUMHU JOCi[PKEH HSIMU BCTAHOBJICHO, IO ITi/1 BIIJIIBOM
nUX iHTIOITOpiB HA MOBEPXHi cTali GOpMYy€eThCs XeMOcCOpOLiiiHa MIiBKa, BHACTIZIOK YOTO
3pOCTaEe MOJIIpHU3ALifHUN OMip, OMip MEePEeHOCy 3apsay, MiABUIIYETHCSA €Hepris aKTuBalii
KOPO3ii Ta raJbMyrOThCsl 00UIBI eeKTpoaHI peakilii. Po3pobneni kommno3uuii € iHridiTOp-
paMu 3Milranoi Aii Ta epeKTUBHI Y BO IaX CEPEIHBO i TBEPAOCTI.

PE3IOME. TlonyuyeHsl U3 KOPHl U CTPYXKHU Ty0a 3KCTPAKThl U CHHEPTUYECKUE KOM -
MO3MIUH HA UX OCHOBE, KOTOPHIC 3aLUIIAI0T CPEAHCYTIICPOIUCTHIC CTAId OT KOPPO3HUHU B
Bome Ha 80...95%. Camoit 3¢dexmuHOl sBmieTcs xommosunms THUC-4, conepkamas
HEOPTaHMYCCKUA U OPTaHMYCCKHHA CHHEPTUCTBI. DJIEKTPO XUMHUYCCKHMH HCCIIE IOBAHUSIMHU
YCTAaHOBJICHO, YTO IOJ BJIMSIHHAEM JTHX MHTHOWTOPOB Ha TMOBEPXHOCTH CTAJH 00pasyercs
XeMOCOPOIMOHHAs IUICHKA, BCJIEACTBHE YETr0 BO3pACTAacT MOJIPHU3AIOHHOE COTMPOTHBIIE -
HHE, CONMPOTHBICHHE NEPEHOCY 3apsaa, YBEIMIMBACTCS DHEPTUS aKTUBALMH KOPPO3UH H
TOPMO3ATCS 00€ ANeKTpoaHbIe peaknui. PazpaboTaHHEIE KOMITO3UINH SIBJLIIO TCSA MHTHOM-
TOpaM¥ CMEIIaHHOTO JIeWC TBHS, 3¢ (HEKTHBHBI MU B BOJIAX CpEAHEH TBEPAOCTH.

SUMMARY. The extracts oak chip and bark extracts and synergetic compositions on
their base that protect the medium-carbon steels against corrosion in water by 80...95% are
obtained. Composition TIS-4, containing inorganic and organic synergists, is the most
effective inhibitor. It is shown by electrochemical investigation that under the influence of
those inhibitors chemisorption film is formed on the metal surface, which provides an
increase of polarization resistance, transfer charge resistance, activation energy of corrosion
and retarding of both cathode and anode electrode reactions. The developed compositions
are the inhibitors of mixed action and are effective in the medium-hardness water.

Nykyforchyn H. M., Lunarska E., Kyryliv V. I., and Maksymiv O. V. Hydrogen
permeability of surface nano-crystal structures of carbon steel...........ccccoovvenncnenne 67

PE3IOME. JlocnimkeHO BOJHEBY NPOHUKHICTh IOBEPXHEBUX HAHOKPHUCTAIIYHHX
CTPYKTYp, cHOPMOBAaHHX MEXaHOIMITYJIbCHOIO 00OpOOKOI0 Ha cTajii 45 3 BUKOPUCTAHHAM
PIBHHX TEXHOJIOTIYHMUX CEPEIOBHIN. BHUIBJICHO, II0 TAKAM CTPYKTypaM BJIACTHBA ICTOTHO
HIDKYa BOJIHE Ba IPOHHUKH ICTh MOPIBHAHO 3 HEOOPOOJICHO CTAJLIIO, IO BKa3y€ HA YTBOPEH -
HS BEJMKOI KiJIbKOCTI BOJHEBUX MACTOK MiJ 9ac oOpoOKU. 3MI[HEHHI MOBEp XHEBUH IIap
CXIIBHIMIMI TaKOX O PO3BUTKY PO3CISHOI MOMIKOIKEHOCTI ITil YaC HABO IHIOBAHHSA, OJ -
HaK, MOJKe CJIyTyBaTH 0ap’epoM IUII IPOHUKHEHHS BOJHIO B MATPUYHUIA MaTepiall.

PE3FOME. VccnenoBaHa BOJIOPOJHAs NMPOHULIAEMOCTh IOBEP XHOCTHBIX HAHOKPHC-
TAJUTMYECKUX CTPYKTYpP, COOPMHUPOBAHHBIX M€ XaHOMMITYJICHOH 00paboTKOI0 Ha cTaym 45
C HCIOJIb30BAaHUEM PA3MYHBIX TEXHOJOTHYECKUX cpell. BBIABIEHO, 4TO MM CBOMCTBEHHA
CYIIECTBEHHO MEHBINAS BOJOPOAHAs IPOHHWIAEMOCTh B CPAaBHEHHH ¢ HeoOpaboTaHHOM
CTaJBIO, YTO yKa3bIBaeT Ha (POPMHPOBAHUE OOJBIIOTO KOJIMIECTBA BOJIOPOIHBIX JIOBYIIEK B
nporecce 00pabOTKH. YN POUYHEHHBIE MOBEPXHOCTHBIE CJIOM Takke OoJiee CKIOHHBI K
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Pa3BUTHIO paCCCHHHOﬁ MOBPEIKACH HOCTU NIPHU HABO IOPOKUBAHUH, HO TEM HEC MEHEC MOTIYT
CIIy)KUTb 6apLep0M JUIL }IaJTBHCI\/’IIHeFO MMPOHHUKHOBCHHA BOAOPOJa B ManI/I‘IHLII;‘I MaTepHual.

SUMMARY. Hydrogen permeation of surface nanocrystalline structures generated by
mechanical-pulse treatment on 45 steel with the use of different technological environ ments
is investigated. It is shown that such structures are characterized by the essentially lower
hydrogen permeation in comparison with untreated steel thus indicating the creation of a
large quantity of hydrogen traps in the treatment process. The strengthened surface layer is
more sensitive to the development of dissipated damaging during its hydrogenation but still
can serve as a barrier for further permeation of hydrogen in the material matrix.

Rusyn B. P., Torska R. V., and Pokhmurskii A. Yu. Modeling of pitting-like
defects evolution with application of cellular auto mata.........c.cocceevvveeirnncsennecnns 74

PE3FOME. [na cumyisinii po3BUTKY MITHHTIB Ta MITHHTOMOMIOHUX Ne(EeKTiB 3ampo-
MOHOBAaHO BUKOPHUCTaHHA KOMIpKOBUX aBTOMaTiB. Iloka3aHo auHaMmiky pyiHHyBaHHS JOC-
J/DKyBaHUX NUITHOK. 1logaHo MOpiBHANBHUE aHali3 MIBHUAKOCTI MITMHIOBOI KOPO3ii, ska
NpOTIKa€e y pealbHUX YMOBAX Ta B pe3yJbTaTi cUMYJisiii. BcTaHOBJIEHO, IO MOJEIIOBaH HS
3a JIOTIOMOTOK KOMIPKOBHX aBTOMATIB JIA€ MOJKJIMBICTh 13 BUCOKOIO TOYHICTIO BiITBOPIO -
BaTH (i3uKy npouecy kopo3ii y crasi J16T.

PE3IOME. JIns cUMyJSUdU Pa3BUTHA MUTTHHIA W MUTTHHIONO JOOHBIX Je(EKTOB
NIPEVIO )KEHO MHCIIOJIb30BaHUE KIETOYHBIX aBToMaToB. [lokazaHO IMHAMUKY pas3pyLICHHS
UCCIIEAYEeMBbIX YYacTKoB. [IpejacTaBiieH CpaBHUTEJILHBIA aHAJM3 CKOPOCTH HUTTHHTOBOM
KOPPO3UH, KOTOpasi NPOTEKAeT B pPealibHbIX YCIOBUAX U B PE3yJbTaTe CUMYJBILUMU. YcTa-
HOBJIEHO, YTO MOJEJIMPOBAHHE C MOMOILIbIO KIETOYHBIX aBTOMAaTOB JA€T BO3MOJXKHOCTb C
BBICOKOW TOUHOCTHIO BOCIIPOU3BOUTH (PU3UKY Mpoliecca Koppo3uu B cruiase J[16T.

SUMMARY. For simulation of the processes of pitting and pit-like defects evolution it
is proposed to use the cellular automaton. The fracture process dynamics of the studied
areas is shown. The comparative analysis of pitting corrosion speed that occurs in the real
conditions and as a result of simulation is presented. It is found that simulation using
cellular automaton makes it possible to reproduce accurately the physics of the corrosion
process in 116T alloy.

Buket O. I, Linyucheva O. V., Bludenko A. V., and Nagorniy O. V. The influence
of corrosion on the effective resistance of amperometric SENSOrS.......coovvvreveerreneenn: 81

PE3FOME. BcTaHOBICHO, III0 KOPO3is €IeKTPOiB 3 BEHTUJIBHOTO MEeTaly TUTaHy 3Mi-
HIOE CTPYKTYpy MPHUBEACHOTO OMOPY Yepe3 30UIbIIeHHS] BHECKY OMIYHOTO OMOPY MAaCUBHUX
IUTIBOK Ha MeXi MeTaim—po3unH. [lokazaHo, 0 32 YMOB HU3bKO1 KOPO3UBHOI arpeCUBHOCTI
€JIEKTPOJIITy MACUBHI ITIBKM HA THTAHI MOHOTOHHO CTapil0Th, YIIUILHIOIOYHUCH 1 30 UIbIIIY -
109H CBiif omiuHui omip. Ha 1e Bkasye TemmnepaTypHuii koedinieHT HuxXde 1%/°C. ITomip-
Ha i IHTEHCHBHA KOPO3is TUTAHY Y KHCJHX 1 JIy>)KHUX €JIEKTPOJIiTaX CyHIpPOBOHKY€ETHCS TI€ -
piomuuHUM (TIepiox Oinblne TVOKHS) 4epryBaHHAM YIIUIBHEHHS 1 PO3IYIIyBaHHS HaCHBHUX
mapiB. 3a 3arajibHOT TeHACHLIT A0 3017bIICHHS MPHUBEIEHOTO OMOPY CIOCTEpiraiM mepio -
JAYHY 3MIiHY SIK HOro 3HaYeHHs, TakK 1 TeMIepaTypHoro koedimieHta. Y CeHCOPIB 3 BHCO-
KOIO PO3IUILHOIO 3JaTHICTIO 1€ BUKIMKA€E 3HAUYHY 3MiHY IO XUOKM BUM ip I0BaHb 3 MePio JoM
KOJIMBaHb OJIM3bKO OJHOTO-JBOX THXXHIB. 30UIbLICHHS TeMIIEpaTypu CKOPOYY€ Iepion
KOJIMBaHb NMOXUOKM BUMIPIOBAHb i CIIPHSE 3aTy XaHHIO LUX KOJIMBaHb, BUKJIMKAHUX YEPry -
BaHHSIM JIIM ITyBaJbHUX CTaIii CTPYMOYTBOPIOBAJILHOTO Mpoliecy, Ha (GOHI 3pOCTAHHSI
HPUBEJECHOTO ONOPY MACHBHUX IITIBOK THTaHY.

PE3FOME. YcTaHOBIEHO, YTO KOPPO3Us JIEKTPOJOB C BEHTUJIBHOTO MeTaJljla THTaHa
U3MEHSCT CTPYKTYypy MPHUBEACHHOTO CONPOTHBIICHHS 32 CUCT yBEJIMYCHUS BKIIaJa OMUYEC -
KOTO CONPOTHBICHUS ITACCUBHBIX IICHOK Ha TpaHUIE MeTaluI—pacTtBop. [lokasaHo, 910 B
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YCIOBHSX HU3KOH KOPPO3HOHHOM arpecCHBHOCTH JJIEKTPOJIMTA [ACCHBHBIC IUICHKH HA TH -
TaHE MOHOTOHHO CTaperoT, YIUIOTHSSCh M yBEIMYMBAs CBOE OMHYECKOE COMpPOTHBIICHUE.
Ha »T10 ykaseiBaeT TemmepaTypHbli koddoumment Hmke 1%/°C. YMepeHHass U HHTCH-
CHBHAsi KOPPO3Hsl THTAHA B KUCJBIX U LICIOYHBIX 3JIEKTPOJIUTAX COMPOBOKAAETCS MEPUO-
JYecKuM (TIepHoJ] OOJIbIIIe HEJE) M ) YepeJIOBAHNEM YIUIOTHEHUS U Pa3pBIXJICHUS TACCHB -
HbIX cyioeB. [Ipu ofuiell TeHJACHIMU K yBEJMYCHHUIO MPHUBEICHHOTO COMPOTUBJICHUS HAD -
JEOJIACTCSl MEPHOJIMYECKOe M3MEHEHHE KaK ero 3HaueHMs, TaK M TeMIepaTypHoro kodd-
¢unuenta. B ceHCOPOB ¢ BBICOKMM paspelleHneM 3TO BbI3BIBAET 3HAUYUTEIILHOE U3MEHEHHE
MOTPEIIHOCTU U3MEPEHUN € MIEPUOJOM OKOJIO OJHOW-IBY X HEJEeJb. YBEIMUEHUE TeMIlepa-
Typbl COKpAaIlaeT Mepuo/]| KojeOaHHi MOTPEIIHOCTH HU3MEPEHHH M CIIOCOOCTBYET 3aTyXa-
HHUIO 3THX KOJIeOaHWii, BBI3BAHHBIX YEPENOBAHHEM JMMHUTHPYIOLUIMX CTaJUi TOKOOOpa-
3yIOIEero mpoiecca, Ha (OHE POCTa MPHUBEICHHOTO CONPOTHUBJCHHS MACCHUBHBIX IUICHOK
TUTAaHA.

SUMMARY. It is found that the corrosion process of titanium electrodes changes the
structure of the effective resistance by increasing the ohmic resistance fraction of passive
film on the metal-solution interface. It is shown that the passive films on titanium are
monotoneously deteriorating, compacting and increasing its ohmic resistance upon
condition of low corrosion of aggressive electrolyte. This is indicated by the temperature
coefficient of less than 1%/°C. Moderate and intense corrosion of titanium in acid and
alkaline electrolytes is accompanied by periodic (period more than a week) alternating
processes of compaction and loosening of passive layers. Under the general increasing
trend of effective resistance the periodic change of this value as well as the temperature
coefficient was observed. It causes a significant change in measurement errors with a
period of about one-two weeks in sensors with high resolution. The temperature increase
reduces the period of oscillation and causes the increase of the processes of oscillation
against background of the effective resistance.

Vynar V. A. Corrosion behavior of BH20 alloy alloyed with graphite, chromium
aNd VaNadium CArDIIES .......cou ettt ettt 87

PE3IOME. JTocnipkeHO KOPO3iliH1 BIAC TABOCTI KOMITO3UIIIHHOIO MaTtepially Ha OCHO -
Bi KapOixy Bosb(dpaMy B HikeNeBiil 3B’s3I, JeroBaHoro rpaditom, kapbimamMu xpomy i
BaHaito. [Toka3aHo, mo 3a BBeAeHHS rpadity 10 ckiaxy kommo3uta BH20 #ioro TpuBKicTh
10 koposii B 3%-my posunni NaCl sumxkyertscsi: 3a nogaBanns 2 i 4% rpadity 30 inmbury-
€ThCS TYCTHHA CTPYMY KOpO3ii BifmoBigHo y 2 i 2,5 pa3u. JleryBaHHsI BHXiTHOTO KOMIIO3H-
Ta kapOizom BaHaniro y kimbkocTi 0,15 Ta 1% migBuirye cTpyMu KOpo3ii, a BBE ICHHSAM Kap -
6imy xpoMy B KimbKkocTi 1% BmaeThCsS 3HU3UTH 1X NPAKTHYHO Ha MOPSAIOK.

PE3FOME. Viccne noBaHbl KOPPO3UOHHBIE CBOKMCTBA KOMIIO3UIIMOHHOTO MaTepuala Ha
OCHOBe KapOupaa BoJb(ppaMa B HHKEJICBOW CBS3KE, JITHPOBAHHOTO rpaduToM, KapOuIaMu
xpoMma u BaHaus. [TokazaHo, 4TO BBeZeHHE rpaduTa B coctaB kommo3uta BH20 cHmxaeT
ero ycroiiumBocTh K KOopposuu B 3%-oMm pactBope NaCl: moGaBnerme 2 u 4% rpadura
YBEJIWYUBAET IUIO THOCTh TOKA KOPPO3UU COOTBETCTBEHHO B 2 M 2,5 pasa. JlermpoBaHue
HCXOJHOTO KOMIIO3UTa KapOumoM BaHamus B koxmdectse 0,15 u 1% moBBIIIaeT TOKH KOP-
po3uu, a BBeJICHUEM KapOuaa xpoMa B KoimuecTBe 1% yaaeTcsi CHU3UTh UX MPAaKTHIEC KU
Ha MOPSIOK.

SUMMARY. The corrosion properties of composite material based on tungsten carbide
on a nickel base, alloyed with graphite, carbides of chromium and vanadium are
investigated. It is shown that the introduction of the graphite in the BH20 composite
reduces its corrosion resistance in 3% NaCl solution: addition of 2 and 4% graphite
increases the corrosion current density respectively in 2 and 2.5 times. Composite alloying
with vanadium carbide in an amount of 0.15 and 1% increases the corrosion currents, and
the introduction of chromium carbide in an amount of 1% can be reduced to almost an
order of magnitude.
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Vorob’iova V. I, Chygyrynets O. E., and Vasylkevych O. I. Mechanismofthe
protective film formation on steel by volatile compounds of extract cake
(o] 1o T=SY=T=T O PTTRTS 91

PE3IOME. TeopeTHdHO OOTPYHTOBAHO 1 €KCIIEPUMEHTAIBHO JOBEJEHO MEXaHi3M YT-
BOPEHHS Ta KOMIIOHEHTHHH CKJIaJ| 3aXHCHOI IJIBKH, c(hOpMOBaHOi Ha MOBEPXHI Mix dac
00p0oOKH cTaji eKCTPAaKTOM MIPOTY piMaKy sK JETKUM iHTiOiTopoM Kopo3ii. MeTo moM ra3zo-
BOI XpOMAaTO-Mac-CIIEKTPOMETpil JNOCHimKkeHa IMHAaMika 3MIiHH KOMIIOHEHTHOTO CKJIaJy
JETKUX CIIOJYK i30MPONaHOIBHOTO0 eKCTpaKTy WpoTy pimaky (ponunu Brassicaceae). Bu-
BYCHO BIUIMB OKPEMHX HOTO KOMIIOHEHTIB Ha KOPO3iiiHy MOBEIIHKY CTaji 3a NMepioaudHOi
KOHZeHcanii BoJord. BcTaHOBIEHO, IO OCHOBHMMHM CKIaJHMKaMH, II0 3a0€3NevyroTh
MPOTHUKOPO3iiiHy e eKTHBHICTh €KCTPAKTY, € ajbJerii, KETOHH Ta IIIKO3UIM. 3alpOnoHO -
BaHa MOJIEJIb CTPYKTYPH 32 XMCHOT IUTIBKH.

PE3IOME. Teopetnuecku 00OCHOBAaH U D KCIEPUMEHTAILHO J0Ka3aH MEXaHU3M 00 -
pa3oBaHUs U KOMIIOHEHTHBIA COCTAB 3aIUTHON MJIEHKH, C(POPMUPOBAHHON HA MOBEPXHOC-
TH TipU 00paboTKe CTAJM HIKCTPAKTOM IIPOTa parca Kak JeTy4YUM HHIHOMTOPOM KOPPO3HH.
MeToioM Tra30BOH XpOMaTo-Macc-CIEKTPOMETPUU HCCIE0BaHA IUHAMUKA H3MEHEHUS
KOMIIOHEHTHOTO COCTaBa JIETy4HMX COEIUHEHUH M30MPONAaHOIBHOIO SKCTPaKTa MIPOTA pam-
ca (cemeiictBa Brassicaceae). M3y4yeHo BIMSIHHE OTHC/IBHBIX €r0 KOMIIOHEHTOB Ha KOP-
PO3HOHHOE MOBEJICHUE CTAJIM NMPHU NEPUOIUIECKON KOHEHCALUH BIaru. YCTAHOBJEHO, YTO
OCHOBHBIMU KOMIIOHEHTaMH, 00€CIIECYHBAIOIMMHU POTUBOKOPPO3ZHOHHY0 3¢ () eKTHBHOCTS,
ABJIAIOTCS allb JETUIbI, KETOHBI U MIMKO3u bl [Ipennoixkena Molenb CTPYKTypBl 3allMTHOM
TUICHKH .

SUMMARY. The mechanisms of the protective film formation on the surface of steel
and film composition under inhibitor protection are proved theoretically and experimentally.
The dynamics of change of the volatile components of 2-propanol extract cake oil rapeseed
are studied by gas chromatography-mass spectrometry and IR-spectroscopy methods. It i
established that the main components of 2-propanol extract cake oil rapeseed, providing
corrosion performance of plant extracts, are aldehydes, ketones and glycosides The
influence of individual components on corrosion behavior of steel in simulated atmospheric
water is investigated. The model of the protective film structure is proposed for the fist
time.

Balitskii O. I. and Chmiel J. Resistance against cavitation-erosion and fatigue
fracture of sheet ship DUildiNg STEEIS ........cvveriec s 101

PE3IOME. PexoMeHnzoBaHO MikpojieroBany Oopom ctaims SSAB Domex, sika mae
MiJBUIIEHUH OMip KOPO3iHO-epO3iiHOMY PYHHYBaHHIO Ta MaJOLUKJIOBIH BTOMi, 3aMiCTh
icHytouoi 18Mn2 y BOJHOMY TPaHCHOPTI Ta B €JEMEHTaxX TiIPOTEXHIYHUX CHOPYJ, IO
HiJaI0 ThCsI BIUTHBY CHIIbHUX MOTOKIB Boau. 30Kpema, B comuax Koprta, mpuBoaax ctepHa,
JacTHHAX KOPIIYCIB P IYHUX CYJEH, IKi 0COOJMBO Iy TIIMBI J0 €pO3il.

PE3FOME. MuxkposierupoBanHyto 6opoM ctaib SSAB Domex, o0nafaromnyo moBbl-
MICHHOH MAaJIONMKIOBOM JOJTOBEYHOCTHIO, PEKOMEHIOBaHO BMecTO cTaii 18Mn2 B aJe -
MEHTaX THIPO T XHUYCCKUX CTPOCHHUH, KOTOPBIC IMOABEPTAIOTCS BIHMSHUIO CHJIBHBIX I10TO -
KOB Bojbl. B wacTHOocTH, B corulax KopTa, mpuBomax pyis, 4acTIX KOPIYCOB PEYHBIX
CYyJIOB, KO TOPBIE 0COOCHHO YYBCTBUTEIIHHBI K 9PO3HH.

SUMMARY. Boron-microalloyed steel SSAB Domex with increased low-cycle dura-
bility is proposed to be used instead of 18Mn2 steel in hydrotechnical elements of
structures, subjected to the flow water effect, in particular in Cort inlets, rudder drive, parts
of the river ships, which are especially sensitive to erosion.
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Goliakevych A. A., Orlov L. M., Pokhmurska H. V., Student M. M., Chervinska N. R.,
and Khylko O. V. The influence of phase composition of deposited layers of
hydrocylinder rods on their 10Cal COrrOSION .......couvuveeeirieinereeee e 104

PE3IOME. BcTaHOBIIEHO BIJKMB (pa30BOro Ckiajay HaIIaBJICHUX i3 MOPOIIKOBUX JIPO -
TiB MITOKIB TiAPOUMIIIHAPIB Ha iX JOKaldbHY KOpo3ilo. BuBYeHO KOPO3iiHY TPHBKICTH Ham -
naBieHuX mwapiB y 3%-my posuuni NaCl 3a kimHaTHOI TemMmepatypu, a TaKoX BIUTHB iX
(a3oBOro ckJady Ha xapakTep KOPO3iHMX MOIIKOJA. BHABICHO, IO HAIIABICHHM MIapaM
i3 MOPOIIKOBHX APOTIB i3 BMicTOM xpomy 14...20 mass.% BrmacTuBa CHJIbHA JIOKAaJbHA
CTPIUKOBa KOPO3isi, IHTEHCUBHICTh KO 3aIe)KUTh Bil (a30BOTO CKiaay Imapy. 3adikcopa-
HO, 10 31 30UTbIICHHAM Yy CTIPYKTypi IIapy (GpepuTy MiIBHIIYEThCA KOPO3iiiHa TPHBKICTh
ayCTEHITHOT MaTpHILi.

PE3IOME. YcTtaHoBieHO BJMsHHE ()a30BOTO COCTaBa HAIJIABJICHHBIX U3 MOPOIIKOBHI X
IIPOBOJIOK IITOKOB F'MIAPOLMJMHAPOB Ha UX JIOKAJbHYIO0 KOPpo3uto. V3yueHo KOppO3HOH-
HYIO CTOWKOCTh HAaIlJIABJICHHBIX cJIoeB B 3% -oM pactBope NaCl mpu xoMHaTHO# Temmepa-
Type, a Takke BIMsAHKE (a30BOTO COCTaBa CIOEB Ha XapaKTep KOPPO3HOHHBIX ITOBPEXKIE -
HUH. BBIABICHO, YTO CJOSM W3 MOPOIIKOBBIX MPOBOJIOK ¢ conepxanueM 14...20 mass.%
XpOMa CBOWMCTBEHHA CHJIbHAs JIOKaJbHAs JICHTOUYHAas KOPPO3Us, HHTEHCUBHOCTh KOTOPO
3aBHCHT OT (ha30BOTO COCTaBa cJOs. 3a(UKCHPOBAaHO, YTO C YBEIMYCHHEM B CTPYKType
HAIUIABJICHHOTO CJIOS ()eppHTa  TOBHIMIACTCS KOPPO3HOHHAS CTOMKOCTH ayCTCHHTHOH
MaTpUIIBL.

SUMMARY. Corrosion resistance of the deposited layers obtained by fusing automatic
flux of cored wire in 3% NaCl aqueous solution is investigated. To select the optimal
composition of the cored wire for deposition of the rods of hydraulic cylinders for mining
equipment the cored wires with a chromium content of 14...20 mass.% and with addition of
nickel, molybdenum, vanadium, niobium, manganese and silicon are used. It is shown that
localized corrosion is typical for deposited layers and corrosion damages are arranged with
typically line-like orientation. It is also shown that with the increase of the deposited layer
of ferrite in structure the corrosion resistance of austenite matrix increases.

Ivanytskyi Ya. L., Hembara O. V., Shtayura S. T, Kun’P. S., and Kostiv R. B.
Evaluation of hydrogen influence on mechanical properties of 40X steel .................. 111

PE3IOME. 3anponoHOBaHO TEOPETHUKO-EKCIEPUMEHTAIBHUN MiAXia I KiJbKICHOT
OI[IHKK BIUTMBY BOJHIO Ha MeXaHidHi BaacTuBocTi cTam 40X. ExcriepuMeHTabHO BU3HA -
YEHO XapaKTePHCTHKH MIIHOCTI Ta IJIACTAYHOCTI 1 MOOYIOBaHO aHANITHYHI 3aJeKHOCTI
TPaHUI TEKy9OCTi, ICTHHHUX HaNpy>XeHb Ta BIAHOCHOTO 3BYXeHHs cTaii 40X Big KOH -
IEHTpAIlii B Hild BOJHIO.

PE3IOME. TlpenyioxkeH TEOPETUKO-IKCIIEPUMEHTAJBHBIN MOAXOMA s KOJMYECTBEH-
HOH OLIGHKM BJIMSIHUS BOJOpOJa Ha MexaHuueckue cBoiictBa ctamu 40X. DkcnepuMmeH-
TaJbHO YCTAHOBJIEHB! XapaKTEPUCTUKU MPOUYHOCTU U IUIACTUYHOCTU, a TaKK€ MOCTPOEHBI
aHAJIM THYECKUE 3aBUCHMOCTH TIpeiesia TeKy4eCTH, HCTUHHBIX HANPSDHKCHUH M O THOCHTEIb -
HOTO cyxeHus ctam 40X OT KOHIIEHTpalluu B HEM BOJIOPO Ja.

SUMMARY. The theoretical and experimental approach to evaluation of the influence of
hydrogen on the mechanical properties of steek was proposed. Characteristics of strength and
plasticity were experimentally established. Analytical dependences of yield stress, true
fracture stresses and relative narrowing of 40X steel on the concentration of hydrogen in the
metal were built.

Onyshko L. Yo., Senyuk M. M., and Onyshko O. Ye. Dynamic stress concentration
factors in a plane with a circular hole under action of impact
NONAXISY MMELIICAL I0AAS .........cvviiicircc s 116



PE3IOME. Mo ikoBaHIM METOJIOM CKIHYCHHUX P I3HHI[b 32 YaCOM Ta METOIOM Psi-
niB dyp’e 3a Ky TOBOIO KOOPAMHATOIO PO3B’SI3aHO IJIOCKY AMHAMIYHY 3a7aqy Teopii mpyx-
HOCTI TIPO Jif0 HEOCECHMETPHIHHX Y JAPHUX 3YCHIb Ha KPalo KOJOBOTO OTBOPY y HE CKIH-
YeHHIN miomuHi. Po3paxoBaHO KOHIIEHTpAI[il0 HANPY>KEHb Ha OTBOPI 3aJIe)KHO BiJ 4acy 3a
pidaEX KoedimienTiB IlyaccoHa Ta mapameTpiB HaBaHTaXKeHHS. BcTaHOBIEHO, IO Aif0 30-
Cepe/DKCHNX CHJI Ha OTBOP1 MOXHA 3MOJICIIOBATH MapaboJiTHO PO3MOIIICHIMH 3a Ky TO-
BOIO KOOPJMHATOIO 3y CHILIIMH.

PE3FOME. MomunupoBaHHEIM METOJOM KOHEYHBIX Pa3HOCTEH IO BPEMEHH U Me-
To0M psiioB Dypbe MO YyIIOBOHW KOOPAUMHATE PEllleHa IUIOCKAs 3aJa4a TEOPHUU YIPYTOCTU
0 JeHCTBUM HEOCECHMMETPHYHBIX YAAPHBIX YCHIIMI Ha Kpalo KPyTOBOTO OTBEpCTUS B Oec-
KOHEUYHOU IUIOCKOCTU. PaccuuTaHa KOHLEHTpalMs HaIpsDKEHUH Ha OTBEPCTUU B 3aBUCH -
MOCTH OT BPEMEHHU AN pa3mMuHBIX K03} dumuentos [lyaccona u reoMeTpuuecKux mnapa-
MeTpoB HarpyxeHusd. [loka3aHo, 4T0 AEHCTBUE COCPENOTOYEHHOW CHJbI MOXKHO CMOJENU-
poBaTh NapabOIMIECKH pacIpeie IeHHBIMU Y CHIIH IMU.

SUMMARY. Using the modified finite difference method with respect to time and the
Fourier series method with respect to angular variable the plane elastic theory problem on
the action of nonaxisymmetrical impact forces at the circular hole boundary in an infinite
plane is solved. The stress concentration at the hole depending on time for different
Poisson’s ratios and geometrical parameters of the loading is calculated. The action of
concentrated force can be simulated by parabolic distributed forces.

Mytsyk B. H., Demianyshyn N. M., and Kost’ Ya. P. Signs of elasto-optic
coefficients in lowW-Symmetry Materials ... 122

PE3FOME. [Ina kpuctaiiB Boib(ppamaty Kampiiro CaWO, Ha OCHOBI II’€300NTHYHUX
Tim 1 OpykHUX Cpp KOCQILIEHTIB 3aI0BHEHO MATPHLIO MPYKHOONTHUYHUX KOHCTAHT Pin Ta
pO3paxoBaHO TMOXUOKM iX BH3HAYCHHS. BUSBICHO €MIipHUYHY 3aKOHOMIPHICTH: 3HAKU
M°€30- 1 MPYKHOONTUIHU X KOe(]IlliEHTIB 3 OJJHAKOBUMHU iHaeKcaMu 30iraroThesi. [lokasaHo,
IO I 3aKOHOMIPHICTh CIpaBeIMBa TAKOX IS IHIIMX HU3bKOCHMETPUYHUX KPHUCTAIIB,
SIKi BITHOCSATB CS1 IO PI3HUX KJIACIB CUMETP ii. 3a Ha#0 UTh UM U MPYKHOONTHIHUMH KOediIli-
€HTaMH BOJb(QpaMaT KajbIlil0 MepeBaXkac JesKi BiJoMi aKyCTOONTHYHI MaTepiaji, TOMY
HEePCICKTUBHUM JIJI1 32C TOCYBAaHHS B aKyCTOOTITHIHH X IPHCTPOSIX.

PE3IOME. 1ns kpuctauioB BoJibpamara kanpiuss CaW O4 Ha OCHOBE MbE30OT TH-
YECKHX My ¥ yNpyTux Cpp k03¢ QHIHEHTOB 3aMI0JHEHO MATPHILy YIPYTOONTHIECKAX KOHC -
TaHT Pj, ¥ PACCYUTAHBI IIOTPEITHOCTH WX onpexaeneHus. OOHapyKeHa IMITUPHIECKas 3aK0 -
HOMEPHOCTH: 3HAKH €30~ ¥ YIPYTOONTHYECKHX K03 PUINEHTOB ¢ OMHAKOBEIMH HH JICK -
camu coBmamaroT. [lokasaHo, 94TO 3Ta 3aKOHOMEPHOCTh CIPABEMBA M UI1 APYTHX HU3KO-
CHUMM €TPUYHBIX KPHUCTAJIJIOB, OTHOCSIINXCS K Pa3HBIM KilaccaM cUMMeTpud. Ilo BemmdauHe
YHOPYTOONTHYIECKHX KO3 PHUIMEHTOB BOIb(GpamMaT KaJbIUsI MPEBOCXOUT HEKO TOPBIE H3-
BECTHBIC aKyCTOONTHIECKHE MATE PHAIBI, IOITOMY SBIICTCS EPCHEKTUBHBIM UL IPHUMEHE -
HUS B Ky CTOONTHYECKI X YCTPOICTBaX.

SUMMARY. Matrix of elasto-optic constants p;, is filled and an error of their
determination is calculated for calcium tungstate CaW Oy crystals based on piezo-optic miy
and elastic Cp,, coefficients. The empirical regularity is found: signs of piezo- and elasto-
optic coefficients with the same indices coincide. It is shown that this regularity is true for
other low-symmetric crystals which belong to different symmetry classes. Calcium
tungstate dominates over some known acousto-optic materials by the largest values of
elasto-optic coefficients and therefore it is prospective for application in acousto-optical
devices.
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