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PE3FOME. TlonaHo CTHCIIHI OTJISAA OCHOBHUX JOCIIDKEHb PI3HUX aCHEKTIB KOPO3ii Ta
KOPO3iiHO-MEeXaHIYHOTO pyHHYBaHHSI METaiB, BUKOHAHUX IepenoBciM y Dizuko-MexaHiy-
Homy iHcTuTyTi iM. . B. Kaprnenka HAH Ykpainu. 30kpema, BCTAHOBJICHO OCHOBHI 3aKO-
HOMIPHOCTI 1 MeXaHi3MU KOPO3iHHOr0 PO3TPICKyBaHH:, KOPO3iiHOI BTOMH, (PpEeTHHT-KOPO-
311 MeTaJIiB 3aJIe)KHO BiJl IX CTPYKTYPH 1 YMOB B3a€EMOJIii 3 KOPO3UBHUM cepenoBuiieM. Ha-
BEJICHO pe3yJIbTaTh BUIPOOYBaHb 3 1HIOITOPHOTrO 3aXMCTy METAJIB, a TAKOXK 3 PO3POOKHU
MeTaJIeBUX 1 HeMeTalleBUX 3aXHCHUX IIOKPHBIB TOLIO.

PE3FOME. llpuBeneH cxXatblif 0030p OCHOBHBIX MCCIEIOBAHUI PasHBIX ACIEKTOB
KOpPpPO3UH M KOPPO3MOHHO-MEXaHHMUYECKOTO Pa3pyLICHUs] METAJJIOB, BHINOIHEHHBIX B Du-
3uKOo-MexaHndeckoM uHctutyTe UM. I'. B. Kapnmenko HAH VYkpaunsl. B uactHocTH, ycra-
HOBJIEHBl OCHOBHBIE 3aKOHOMEPHOCTH M MEXAaHW3MBl KOPPO3HOHHOT'O PpacTPEeCKUBAHUS,
KOPPO3HOHHOH YCTaJOCTH, (PPETTHHI-KOPPO3UH METAJUIOB B 3aBUCHMOCTH OT MX CTPYKTY-
pbl ¥ yCIOBUI B3aUMOJEHCTBUS C KOPPO3WOHHOM cpenoi. IIpuBeneHbl pe3ynapTaThl HC-
CIICIOBaHUH WHTUOUTOPHOHM 3aILUTHl METAJUIOB, a TAKKE pa3pabOTKU METaIIMYECKUX U
HEMETAJUINYECKHX 3aIUTHBIX TOKPBITHH U T. II.

SUMMARY. A brief review of the main investigations of the aspects of corrosion and
corrosion-mechanical fracture of metals, carried our first of all in the Karpenko Physico-
Mechanical Institute NAS Ukraine is presented. In particular, the main regularities and
mechanisms of stress corrosion cracking, corrosion fatigue, fretting-corrosion of metals
depending on their structure and conditions of interaction with corrosion environment are
established. The results of researches on inhibitor protection of metals and also on the
development of metallic and non-metallic protective coatings, etc. are presented.

Andreikiv O. Ye. and Shtayura N. S. Calculation models of fatigue crack growth
in metallic materials under action of force and physicochemical factors.................. 21

PE3FOME. Ha 0cHOBi €HEpreTHIHOTO TiIX01y PO3pO0IIeHI pO3paxyHKOBI MOJIEINI IS
BU3HAYEHHS MEPioay NOKPHTHYHOTO POCTY KOPOTKHX BTOMHHX TPIIIMH Y IPYKHO-ILIAC-
TUYHUX TiJIaX 3a Jii CHIOBHX 1 ()I3WKO-XIMIYHUX YMHHUKIB. Pe3ynbraT MOpiBHSHI 3 BiJO-
MHUMH JITEpaTypHAMH JaHUMH.

PE3FOME. Ha ocHOBE SHEpPreTHYecKoro Imojaxoaa pa3paboTaHbl pacyeTHBIC MOJCTH
JUTSL ONPEJENICHUs] IEPUOa JOKPUTUUECKOTO POCTA KOPOTKUX YCTAJOCTHBIX TPELIUH B YII-



PYro-miaCTUH4eCKUX TElIax 3a ﬂeﬁCTBHH CHJIOBBIX U (bI/I?,I/IKO'XI/IMI/I‘IGCKI/IX q)aKTOpOB. Pe-
3YyJIbTATbl CPABHUMBI C U3BECTHBIMU JIMTCPATYPHBIMU JaAHHBIMU.

SUMMARY. On the basis of energy approach the computational models to determine
the period of short fatigue cracks subcritical growth in elastic-plastic plates under action of
long-term forcer, physical and chemical factors were built. The results were compared with
known in the literature data.

Zin I. M., Karpenko O. V., Pokynbroda T. Ya., Koretska N. I., Tymus M. B.,
Kwiatkowski L., and Korniy S. A. Mild steel corrosion inhibition
by trehalose lipid DIOSUrfACtANtS .........ccoveiiiiiie e 31

PE3FOME. Kopo3iliHO-elIeKTPOXIMIYHIMH Ta KBAHTOBO-XIMIYHUMH METOIAMH JTOCITi-
JOKYBaJIM 1HTIOYBaHHS KOpPO3ii BYIJICHEBOI CTalli TPETANO30JiMiTHOK MOBEPXHEBO-AKTHB-
Hoto peuoBuHOlO (TIIAP). BcranoBieHo, mo BoHa e(eKTHBHO iHriOye KOpO3ilo craii B
CHHTETUYHOMY KHCIIOMY JIOIIi. 32 JOCATHEHHS! KPUTHYHOI KOHI[EHTpAIil MilIeJIOyTBOpPEHHSI
~ 0,3 g/l monasnpire migBHUIIEHHS 11 BMICTY B KOPO3MBHOMY CEPEIOBHIII HE MPU3BOAUTH 110
CYTTEBOr'O 301IBIIEHHSI 3aXUCHOI'0 MPOTHKOPO3iifHOro eexty. MexaHi3M iHriOyBaHHS KO-
posii nonsirae B ancopOuii Monekyn TITAP rinpodinbHuMK KapOOHINBHUMH a0b0 TiApOK-
CWJIBHUMH TpYyNaMH 3a JOHOPHO-aKIENTOPHUM MEXaHI3MOM J0 TMOBEPXHi CTajli 3 YTBO-
penHsiM Oap’epHoi miiBKHM. J{onaTkoBe BBEIEHHS HEBENHMKOI KiIBKOCTI MallOPO3YHHHOTO
uHKY Qocdary y cepenosuie, inricoane TIIAP, icToTHO 3MeHIITye KOPO3ii0 BYIJIEHEBOT
crani. Cryninp ii 3axucty cranoButh 93...96%. KoMnosuiis 3a0e3nedye BULIMI CTYNiHb
3aXKCTy BYIJIENIEBOI CTalli Y CHHTETHYHOMY KHCIOMY JOIIi, HIX 1 OKPeMO B3STi KOMIIO-
HEHTH.

PE3FOME. Kopp0o3uOHHO-3JIEKTPOXUMHYECKIMH U KBAaHTOBO-XUMHUYECKIMH METO/Ia-
MH HCCIEJOBAJIM MHTUOMPOBAHUE KOPPO3MH YITIEPONUCTOH CTalId TPErago30IUINAHBIM
noBepxHOCTHO-akTHBHBIM BemiecTBoM (TIIAB). Ycranosneno, uro TIIAB sddexruBHO
MHTHOUPYET KOPPO3HIO CTAIU B CHHTETHYECKOM KHCIOM Jokae. [Ipu NOCTIKEeHNH KpUTH-
YeCKOW KOHLEHTpaluu muieuiooopasosanust ~ 0,3 ¢/l manbHeiiniee MOBBIICHHE Cozep-
JKaHHEe BEIECTBA B KOPPO3HOHHOH cpele He NMPUBOIUT K CYLIECTBEHHOMY YBEIMYEHHIO
3ammrtHOro 3¢ ¢dexra. MexaHn3M HWHIHOMPOBAHUS KOPPO3MM 3aKIIOYACTCS B ajcopOnuu
Mmonekyn TIIAB ruapoduibHBIMH KapOOHHIBHBIMH WM THAPOKCHIBHBIMH TPYNIIAMH K
MIOBEPXHOCTH YIJIEPOAUCTON CTaH 332 JOHOPHO-aKLETOPHBIM MEXaHU3MOM ¢ 00pa3oBaHuU-
eM OaphepHOH IUIeHKHU. J[ONOMHUTEIbHOE BBEACHNE HEOOMBIIONO KOMNYECTBA MalIOpacTBO-
puMoro 1uHKa (ocdara B cpeny, naruoupoanHyto TIIAB, cyiiecTBeHHO yMeHbIIaeT KOp-
po3suto yraepoauctoi cranu. CTeneHb 3alyThl YIIepOUCTON CTAId HHTHOHPYIOIIEH KOM-
nosunmed cocrasisier 93...96%. Komnosuiums obecrieunBaeT Ooliee BBICOKYIO CTENEHb
3aIIUTHI YIIIEPOJAUCTON CTald B CHHTETHYECKOM KHCIIOM JIOXK[E, HeKEIH €€ KOMIIOHEHTHI,
B3STHIE B OTACIBHOCTH.

SUMMARY. Carbon steel corrosion inhibition by trehalose-lipid surfactant (TL) was
investigated using the electrochemical and quantum-chemical methods. It is found that the
surfactant effectively inhibits steel corrosion in synthetic acid rain. When the critical
micelle concentration ~ 0.3 g/l is reached, further increase of the biosurfactant content in
the corrosive environment does not lead to a significant rise of its protective effect. The
mechanism of corrosion inhibition consists in adsorption of TL molecules by hydrophilic
carbonyl or hydroxyl groups under the donor-acceptor mechanism to the surface of carbon
steel with a barrier film formation. Addition of a small amount of low-soluble zinc
phosphate into corrosion solution, inhibited by the trehalose-lipid surfactant, substantially
reduces the carbon steel corrosion. The degree of protection of carbon steel by the
inhibitory composition is 93...96%. The composition provides a higher degree of the
carbon steel protection in a synthetic acid rain than its components taken separately.



Ledovskykh V. M., Vyshnevska Yu. P., Brazhnyk I. V., and Levchenko S. V.
Thermodynamic approach to purposeful design of synergistic inhibitive
compositions for corrosion protection in aqueous saline medium.............ccceveveeeen. 39

SUMMARY. The protective ability of inhibitors against corrosion of steel in aqueous
saline solutions is ensured under such metal potentials and pH values that according to the
Pourbaix diagram transfer the Fe—H,O system to a thermodynamically stable state of hydrated
oxides of Fe (I11). Under such conditions the binary mixtures of inhibitors of oxidation and
salt passivation form highly efficient synergistic compositions that may provide a full metal
protection. For aqueous saline solutions the isomolar series method is proposed and its
expediency is proved for the purposeful design, investigation and composition optimization
of inhibitive mixtures with synergistic effects. It is shown that the complex-forming process
has a predominant role in the protective mechanism of inhibitive mixtures based on organic
ligands that are capable to form the slightly soluble complexes with metal ions. The highly
efficient inhibitive mixtures for steel protection in aqueous saline solutions based on the
proposed approach are developed.

PE3IOME. Tloka3aHo, 110 3aXUCHY 3JaTHICTH IHTIOITOPIB TiJ 4ac Koposii cram y
BOJIHO-COJIBOBHMX PO3YMHAX 3a0e3Me4eHO0 3a TAKHUX MOTeHIaliB MeTany ta pH cepenopuia,
ski 3a niarpamoto [Typ6e nepeBoasts cuctemy Fe—H;O y TepmoanHaMidyHO TPUBKUI CTaH
rigpatoBanux okcuaiB ¢pepymy (II1). 3a uux ymoB GiHapHi cymimii iHTri0iTOpPiB OKCHUAHOT
i CObOBOI MacuBallili yTBOPIOIOTh BUCOKOE()EKTUBHI CHHEPTIYHI KOMIO3UIIT, sIKi 3JaTHI
3abe3neyyBaTy MOBHUN 3aXHCT MeTany. JlJis BOMHO-COTBOBHUX PO3YHMHIB 3aMPOMOHOBAHO
METOJ 130MOJIIPHHUX cepiii Ta JOBEAECHO MOIIIbHICTh HOr0 3aCTOCYBAHHS VIS IIJICCIpS-
MOBaHOI pO3pOOKH, ONTHUMI3alii CKIaay i JOCITIKEHHS cyMilnel iHridiTopiB 3 edekra-
MU cuHepri3My. Takoxk Mmoka3aHo, 110 KOMIUIEKCOYTBOPEHHS! BiJirpac BU3HAYaJIbHY POJIb
y 3aXMCHOMY MEXaHi3Mi MPU 3aCTOCYBaHHI CyMillleii HA OCHOBI OpraHIYHUX JITaH[IB, SKi
3/1aTHI YTBOPIOBATH MaJIOPO3YMHHI KOMIUIEKCHI CHOJYKH 3 ioHamu MeraniB. Ha ocHoBi
3aIpONOHOBAHUX ITiJXO/AIB PO3pO0JieH] BUCOKOS(PEKTUBHI 1HTIOITOpHI cyMmimi s 3a-
XHCTY CTaJi Y BOAHO-COJIbOBUX PO3UHHAX.

PE3FOME. TlokazaHO, 4TO 3allUTHAs CIIOCOOHOCTh HHTHOMTOPOB MPH KOPPO3UHU
CTaJH B BOJHO-COJIEBBIX PaCTBOpax 00eCHeunBaeTcs NP TaKUX HOTSHIMANIaX MeTaula ’
pH cpensl, koTopseie o auarpamme [1yp0s nepeBoast cucremy Fe—H,O B tepmoamna-
MHYECKH YCTOWYHMBOE COCTOSHHME THAPATHPOBAHHBIX OKcuaoB xemeza (III). B atux
YCIIOBUAX OMHApHBIE CMECH MHTHOMTOPOB OKCHIHOH M COJIEBOH MaccHUBallMU OOpa3yloT
BBICOKO?()()EKTHBHBIE CHHEPIHYECKHE KOMITO3UIUY, KOTOPhIe CIOCOOHBI 00eCcIeYnBaTh
MOJIHYIO 3alUTy MeTanna. [ BOJHO-COJEBBIX PAcTBOPOB NPEAJIOKEH METOJ H30MO-
JISIPHBIX CEpUH M JOKa3aHa 1eJIecOo00pa3HOCTh €ro HCIONb30BaHuUs s LieleHapaBIeH-
HOU pa3pabOTKH, ONTHMHU3ALMH COCTaBa U MCCIIENOBAHUS cMeceil HHTHOUTOpOB ¢ 3¢-
¢dextamu cuHepru3ma. Taxke MOKa3aHO, YTO KOMIUIEKCOOOpa30BaHUE OKAa3BIBAET JOMU-
HUpYIOIlee BIMSHME B 3alIUTHOM MEXaHHM3ME IPU HCIIOJb30BAaHUM CMECEH Ha OCHOBE
OpTaHWYECKUX JUTAHIOB, KOTOpPHIE CIIOCOOHBI OOpPa30BBHIBATH CIA0OpPaCTBOPHUMBIE
KOMIUIEKCHBIE COSMHEHUS ¢ MOHAMH MeTaioB. Ha OCHOBaHMHM NMpeAToXKEHHBIX MMOAXO0-
OB pa3paboTaHbl BHICOKOA()(PEKTUBHBIE MHTHOMPYIOMINE CMECH JUIS 3aIlUTHl CTalld B
BOJHO-COJIEBBIX PACTBOpAXx.

Slobodian Z. V., linytsky Z. M., Mahlatiuk L. A., Kupovych R. B.,
and Semenyuk |. V. The influence of eco-inhibitors on lubricating-cooling
[iQUId COITOSION ACLIVILY ....eevvieiiciiiciie e 48

PE3IOME. JIns miIBUIICHHS CaHITAPHOI OE3IIEYHOCTI MACTHIIEHO-O0X OJIOKYBAIbHUX
pimme (MOP) 3amponoHoBaHO iHTiIOITOPH MPHUPOJHOTO MOX0MHKeHHS — pamHoiinian (PBK),
cypdpakrantu (CPK) Ta excrpaktu pocnuuuOoi cupoBurn (THC). BeranoBmeHo, mo 3a
koHueHTpaii 0,8 g/l Born 3axumaioTs ctanb 20 y 5%-my pozunni MOP Ha 74...77%, Mins
— Ha 44...69%, a ToBapHHii iHribGiTOp Ha OCHOBI aMiHiB 3axumae cranp 20 Ha 96%, ane
CTUMYITIOE Kopo3ito mimi. Bussneno, mo xommo3umnii PEK, CKP ta TUC e inribitopamu



3mimanoi fii. Ctpymu koposii Ha crami 20 Ta Mizai B IX MPUCYTHOCTI KOPEJIOOTH 31 MIBU/I-
KOCTSIMH KOpO3ii, OTpUMaHUMH TPaBIMETPHIHO.

PE3IOME. ]Ins TOBBILICHUS! CAaHUTapHOH O€30MacHOCTH CMa304HO-OXJIaXIAOIINX
xuakocredt (COX) npensyioxkeHsl HHIMOUTOPHI IPUPOAHOTO MTPOUCXOXKACHHST — PaMHOIH-
sl (PBK), cypdpaxranter (CKP) u sxcrpaktsl pacturensHoro cbipbs (TUC). Ycranos-
JIeHO, 4To 1pH KoHueHTpauun 0,8 g/l onn 3amumaror B 5%-om pactBope COX crans 20 Ha
74...77%, Menp — Ha 44...69%, a TOBapHBIII MHTMOWTOP HAa OCHOBE aMHHOB 3alllUIIACT
ctasib 20 B 3TOM pacTBope Ha 96%, HO CTUMYIUPYET KOPPO3UIO0 MeAu. BbIsBiIEHO, YTO
komno3uiuu PBK, CKP u TUC — HHrHOUTOpHI CMENIaHHOTO AeHCTBUA. TOKH KOPPO3UH Ha
cranu 20 ¥ MeIu B UX MPHUCYTCTBUH KOPPETUPYIOT CO CKOPOCTSIMU KOPPO3HH, MOJIydYeH-
HBIMH I'PaBUMETPHYECKH.

SUMMARY. To increase the sanitary safety of lubricating-cooling liquids (LCL), the
use of eco-inhibitors of natural raw materials — ramnolipids (RBC), surfactants (SKR) and
extracts of plant raw materials (TIS) has been proposed. It is established that eco-inhibitors
at a concentration of 0.8 g/l protect the steel 20 in a medium of 5% LCL aqueous solution
by 74...77% and copper by 44...69%. A commercial amine-based inhibitor protects steel
20 in this solution by 96%, but stimulates the copper corrosion. It is shown that composi-
tions of RBC, SKR and TIS are inhibitors of mixed action. The values of the corrosion
currents observed on steel 20 and copper in their presence correlate with the corrosion rate
coefficients obtained gravimetrically.

Khoma M. S., Ratska N. B., Holovey S. A., and Chuchman M. R. Peculiarities
of corrosion and microelectrochemical heterogeneity of steels 45 and V8
in hydrogen sulfide eNVIFONMENT............ccoeiiiiiiec e 52

PE3IOME. TlpoananizoBaHo xapaktep Koposii craieit 45 ta Y8 3i crpykrypamu ¢e-
puTto-miepiiTy (mepinity), copOiTy, TPOOCTUTY 1 MApTEHCUTY B CIPKOBOAHEBOMY CEpE/IOBHU-
1ii. BusiBnieHo, 1110 BHACIIIOK CipKOBOJHEBOI KOPO3ii Ha X moBepxHi GOPMY€EThCS HEPIBHO-
MipHa cynbdioBMicHa IUTiBKa. BCTaHOBIIEHO, IO CTYIIHB JIOKaNi3alii BUPa3oK Ta TJIM-
OVHHI TOKAa3HUKU KOPO3ii 3aJieKaTh BiJl CTPYKTYpH craneil Ta ix mapku. HailiHTeHcuBHile
BUPA3KU PO3BUBAIOTHCS HA TIOBEPXHI CTajel 13 MapTeHCUTHOIO (cTaiib ¥ 8) 1 TPOOCTUTHOIO
(cranmp 45) crpykrypamu. J{ocnipkeHO MIKPOEIEKTPOXIMIUHY TeTepOreHHIiCTh iX IMOBep-
XOHB JIO 1 MiCIIsi CIPKOBOJIHEBOI KOPO3i1 HUISIXOM CKaHYBAaHHS KAILISPHAM 30HIOM y PyXO-
Miii kparuti BogHoro po3unny MEX. BusiBneno, mio s crami 45 i3 TPOOCTUTHOIO CTPYKTY-
POIO BOHA 30LIBIIYETHCS B ~ 7 pa3iB. Y MICISX HAWNTITHOMINX BUPA30K JIOKATIbHI MOTEHIIAIH
HaloipIIi 1 focsraoTs 300 mV.

PE3FOME. Tlpoananu3upoBaH Xapakrep Koppos3uu crajiei 45 m Y8 co cTpykrypamu
(depputo-niepnuTa (mepaura), COpoUTa, TPOOCTHTA U MAPTEHCHUTA B CEPOBOJIOPOIHOM cpe/ie.
BrIsiBIIeHO, UTO BCIIENCTBHE CEPOBONOPOIHOM KOPPO3UH HA HX IIOBEPXHOCTH (GOpMHUpPYETCs
HepaBHOMEpHas CYIb(QHICOIepKanias IICHKa ¢ S3BOOOPa3HBIMH MOBPEXKICHUSAMH. Y CTa-
HOBJIEHO, YTO CTETIEHb JIOKAJTM3ALUH SI3B M MX IIyOMHA 3aBHUCST OT CTPYKTYpHI CTajed u
cozepxanus yriepona. Hanbonee MHTEHCHBHO OHM Pa3BUBAIOTCS HA TOBEPXHOCTAX CTAIIN
Y8 ¢ MapTEHCUTHOM CTPYKTYpOii U cTanmu 45 ¢ TpoocTUTHON. VccrnenoBana MUKPOAIIEKTPO-
XMMHYECKasg TeTePOreHHOCTh MX IMOBEPXHOCTEH 10 M IOCIIE CEPOBOJIOPOAHONW KOPPO3UHU
NIpU CKaHUPOBAHUM KaIWUISIPHBIM 30HIOM B MOJBWKHOW Kamjie BOAHOro pacrsopa MEX.
BrusBiieHo, uro ans cramu 45 ¢ TPOOCTUTHOHM CTPYKTYpOH OHa Bo3pacraer B ~ 7 pa3. B
MecTax Hambosnee TTyOOKMX $3B JIOKAaJbHBIC MOTECHIMANBl YBEIMIUBAIOTCA W JOCTHTAIOT
300 mV.

SUMMARY. The nature of corrosion of 45 and Y8 steels with ferrite-perlite (perlite),
sorbite, troostite and martensite structures after various thermal treatments in the hydrogen
sulfide environment is analyzed. As a result of hydrogen sulfide corrosion a non-homo-
geneous sulfide-containing film is formed on the steels surface. It is established that loca-
lization of ulcers and their depth depends on the steel structure and carbon content. The
most intensive damages are observed on the steel Y8 with a martensitic structure and on the



steel 45 with a troostite structure. The microelectrochemical heterogeneity of the steel
surface before and after hydrogen sulfide corrosion is investigated by scanning capillary
probe in a moving drop of aqueous MEX solution. After exposure to the hydrogen sulfide
environment a growth of microelectrochemical heterogeneity of the steels surface is
observed. In particular for steel with a troostite structure microelectrochemical heteroge-
neity increases in ~ 7 times. In places of the deepest ulcers on the steels surface, the local
potentials are the largest and reach 300 mV.

Bersirova O. L. and Kublanovsky V. S. Electrolytic nickel-rhenium alloys:
synthesis, structure and COrroSioN ProPErtiesS. .......c.coveieiriiiieieenieree s 57

PE3FOME. Enextponitnuni crmaBu Ni—Re oTpumano 3i cynb(amMaTHOro Ta [HUTpAat-
HOTO €JIEKTPOIITIB 3a IycTuH ctpymy Bia 0,3 10 5,0 A-dm2 ta temneparyp 15 Ta 40°C.
BcTaHOBIEHO KIIBKICHUI CKI1a]| TIOKPUBIB, CTPYKTYPY i MOP(OIIOTito OCajiB 3aJIe)KHO Bif
CKJIaNly €NIEKTPOJIITY Ta pekuMiB eiekTponidy. Ocamu Ni—Re, oTprMaHi 3 IpoOCTOro Cyib-
(damaTHOrO enektpoinity, Mictath 20..60% peHito, a 3 KOMIUIEKCHOI'O ITUTPATHOTO —
5...30% (3a Hu3bKOI KOHIeHTpaii nepeHaty kaiito 0,01 M KReO,) ta 90...92% (3a xoH-
nenrparii 0,02 M KReOy). 3 miIBUICHHSM TeMIIEpaTypH i 9ac CriBOCAPKEHHS 31 CyIlb-
(hamMaTHOTro eNEKTPOJITY BMICT PEHIi0 Y CIUIaBi 3HWKYETHCS, a 3a CIIBOCAKSHHS 3 IIUTPaT-
HOTO PO3YMHY CKJIaJ] 0Caay 3MIHIOEThCS HECYTTEBO. BHSBIIEHO, 1O CTPYKTypa OTPUMAaHUX
CIUIaBIB HAHOKPUCTAJIIYHA, a PO3MIP 3€peH OCaay 3MEHINYEThCsS 31 30UIBIICHHSIM B HUX
YyacTKH peHito. KoposiiiHa TPUBKICTh MOKPHBIB 13 MEHIIIUM BMICTOM PEHIlO B 0Ca/li BHINA, a
HalKpall KOpo3iiHi XapaKTepUCTUKH JEMOHCTPYIOTh ciuiaBH 3 8...10% peHito.

PE3IOME. Dnextponutnieckue cmnaBsl Ni—Re momyueHsl U3 cynb(paMaTHOrO U
LIUTPATHOTO 3JIEKTPOIMTOB MPH IIIOTHOCTAX Toka oT 0,3 10 5,0 A-dm~2 u temneparype 15 u
40°C. YcraHOBIIGHbI KOJWYECTBEHHBIH COCTaB IOKPBITHI, CTPYKTypa W Mopdonorus
OCaJIKOB B 3aBUCHMOCTH OT COCTaBa IEKTPOIHUTA U PEXKUMOB 3nekTponusa. Ocanku Ni—Re,
HOJy4eHHBIE U3 MPOCTOro Cyiab(amMaTHOro »nekTpoiuTa, cogepkar 20...60% peHus, a u3
KOMIUIEKCHOro 1urpaTHoro — 5...30% (mpu HM3KOM KOHIIEHTpaLMH IeppeHaTa Kajus
0,01 M KReOs) u 90...92% (npu xonrenTpanuu 0,02 M KReOy). C moBbIliecHHEM TeMIIe-
paTypsl IpH OCaKACHUHM U3 CyIb()aMaTHOTO 3IEKTPOINTA COACpP)KAaHHWE PEHHs B CILUIaBe
CHIDKAeTCsl, a M3 LUTPATHOTO COCTAaB OCAJKa M3MEHSAETCS HECYLIECTBEHHO. BEIsABIICHO, YTO
CTPYKTypa MOJYYECHHBIX CIUIABOB HAHOKPUCTAJUIMYECKAs, a pa3Mep 3epeH Ocalka YMEHb-
LIAaeTCsI C yBETMYEHUEM B HHUX JOJH peHUs. Koppo3noHHas CTOHKOCTH HOKPHITUII ¢ MEHb-
IIUM COIEp)KaHHEeM PeHHs B ocajake Bhlmre. Jlydmme KOppO3HMOHHBIE CBOWCTBA JEMOHCT-
pupytoT cruassl ¢ 8...10% penust.

SUMMARY. Electrolytic Ni—Re alloys are obtained from sulfamate and citrate
electrolytes at current densities from 0.3 to 5.0 A-dm~ and at temperatures of 15 and 40°C.
The quantitative composition of the coatings, structure and morphology of the obtained
deposits, depending on the composition of the electrolyte and the electrolysis modes, have
been established. The Ni—Re alloys, deposited from a simple sulfamate electrolyte, contain
20...60% rhenium, and from the complex citrate bath 5...30% (for low concentrations of
potassium perrenate 0.01 M KReO,) and 90...92% (at concentration 0.02 M KReQs). The
increase in temperature during electrodeposition from sulfamate electrolyte reduces the
rhenium content in the alloy, and from the citrate only slightly affects the composition of
the deposit. It is found that the structure of the obtained alloys is nanocrystalline, the grain
size of the deposit decreases with an increase in the fraction of rhenium in the alloy.
Corrosion resistance is higher for coatings with less rhenium content in the deposit. The
best corrosion properties are demonstrated by the alloys about 8...10% rhenium.
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PE3FOME. JlociimKeHO 3aXUCHI BIACTUBOCTI MOKpuBY ciutaBoM Co—Mo y 3% NaCl
ta 5% HCI, mo mictars 0; 10; 25; 50; 75 ta 85 mass% Mo. MeTogoM IMIIEeIaHCHOI CIEKT-
pockorii mo0yaoBaHa €KBiBAJIEHTHA CXeMa 1 po3paxoBaHi 1i mapaMeTpd. 3a OTpUMaHHUMU
pe3ynbTaTaMu 3pO0JICHO BHCHOBKH PO KOPO3iMHY TPUBKICTh CIUIABY Y XJIOPHIBMICHHX
cepenopumax. Omep:kaHo iHPOPMAIIIIO MTPO CICMEHTHHUH CKJIaJl IOKPHUBIB 1 BUBYECHO MOP-
¢onorito ix moBepxoHs. BusiBieHo, mo B crutaBi Co-Mo nepeBaskae crionyka Co7Moe.

PE3IOME. UccnenoBaHbl 3allliTHBIE CBOMCTBa MOKphITHS cruiaBamu Co—-Mo B 3%
NaCl u 5% HCI BomssIx pactBopax, comepxarux 0; 10; 25; 50; 75 u 85 mass% Mo. Me-
TOZAOM HWMIIEIaHCHOW CHEKTPOCKONHMU YCTAHOBJIEHA DKBHBAJIICHTHAs CXEMa M PacCUUTaHBI
ee mapaMeTpsl. Ha oCHOBaHMHM MOJY4YEHHBIX PE3yNbTaTOB CETIaHbl BHIBOJIBI O KOPPO3HUOH-
HOM CTOWKOCTH CIUIaBa B XJIOPHACOJEpKAIIMX cpenax. [loaydeHbl naHHbIE 00 IEMEHTHOM
cocTaBe M u3ydeHa Mopdosorus MoBepXHOCTEH MOKPBHITHHA. BhisiBiieHo, 4to B crutaBe Co—
Mo npeobnanaer coenunenne CorMog.

SUMMARY. The protective properties of Co—Mo alloys coating in the 3% NaCl and
5% HCI aqueous solutions containing Mo 0; 10; 25; 50; 75 and 85 mass% are investigated.
The method of impedance spectroscopy is used to determine the equivalent scheme and to
calculate its parameters. Based on the results obtained, the conclusions are drawn on the
corrosion resistance of the alloy in the chloride-containing environments. The obtained data
on the elemental composition of investigated coatings, studied surface morphology. The X-
ray diffraction studies has been presented that show that the Co—-Mo compound is
predominant in the CoyMos compound.

Maizelis A. O. and Bairachnyi B. I. Corrosion of neodynium magnets
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PE3IOME. Tlonano pe3yinbTaTH JOCTIIDKEHHS KOPO3iHHOI MOBEIIHKH piAKiCHO3e-
MENIbHUX HEOJMMOBHX MAarHETiB 3 JOJATKaMH KOOaJbTy 1 JIUCIPO3iI0 B CepeloBUINAX, SIKI
MICTATh 10HM aMOHi0 Ta mipodocdary 1 BiAMOBIJAIOTh KOMILIEKCHHM €JIEKTPOIITaM JUIs
HAHECEeHHsI TallbBaHIYHHUX MOKPHBIB. BUKOpPHCTAHO METOAM LUKIIYHOI Ta JIIHIIHOI BOJBT-
amIepoMeTpii, XpOHOAMIIEPOMETPil, XPOHOMOTEHI[IOMETpii 1 BaroBuid MeToa. Y TOMii-
TaHIHOMY aMOHIHHO-TipodocdaTHOMY pO34MHI MOTEHIal KOpo3il MarHery 3aiiMae mpo-
MDXKHE TIOJIOKEHHST MIDK 3HA4YeHHsIMHU Y mipodocdaTHOMY Ta aMOHIHHOMY pO34YHMHAX, a
CTpPYM KOpO3ii HIDKYMHA. 3a MiUTyroByBaHHS BaroBi BTPATH JETOBAHOTO MAarHeTy, sIKHH Ie-
peOyBae B MONITIraHIHOMY PO3UHHI 0€3 CTpYMY, 3HIKYIOThCs. [TokazaHo, 1o i cTpyMoM
BOHU MiHIMaJIbHI MMOOJU3Y CTAIliOHAPHOTO TMOTEHIany 1 301JIbLIYIOTECS SK 32 aHOJHOTO
PO3YMHEHHSI MarHeTy, Tak i 3a KaTOTHOI Jerpanariii BHACIIIOK BHIUIEHHS BOXHIO. B ymo-
Bax IEPiOAWYHOI 3MIiHM MOTEHIlialy MarfHeTy Oifii MOro CTalioOHapHOrO 3HAYEHHS, SKe
peami3yeTbest i 4ac (OpMyBaHHS MYJIbTHIIAPOBHX TMOKPHUBIB, BAaroBi BTPaTH ICTOTHO
3HUKYIOTBCA 1 cTaHoBIATh 0,42 mg/(cm?-h). TToTeH1ian 1eroBaHOro MarHeTy, 3aHypeHOro
y TONiTIraHAHUA eTeKTpoIiT Wit ocampkens MynbTrmaposux (Cu—Ni)/(Ni—Cu) nmokpusis,
BianoBinae obmnacti moreniiaiis (—0,8...—0,7 V) ocapkeHHs] KOMIIAKTHOrO mapy mimi. I'yc-
THHA CTPYMYy KOHTAKTHOTO OOMiHY BHPOMOBX 1 MIN Maibke JOcsTae CBOr0 MakCHMAIbHOTO
snadenns (0,95 mA/cm?) i npakTuuHo 3aracae uepes 40 min.

PE3IOME. TlpencraBieHbl pe3yiabTaThl WCCIEAOBAHHUS KOPPO3HOHHOTO TOBEACHUS
PEIKO3EMENbHBIX HEOJUMOBBIX MAarHMUTOB ¢ J00aBKaMH KOOalbTa M JUCIIPO3HSA B CPEAax,
COAEpXKAaIMX HMOHBI aMMOHHUS W mHUpodochaTa W COOTBETCTBYIOUIMX KOMIUICKCHBIM
JIEKTPONUTAM JUT HAHECEHHS TaIbBAHNUECKUX MOKPBITHH. VICMONB30BaIl METO/IBI IIUKIIH-
YECKOW U JTMHEWHON BOJBTAMIIEPOMETPUH, XPOHOAMIIEPOMETPHUHU, XPOHOIIOTEHIIMOMETPUH U
BECOBOM Mertoa. B monmmmuranmHoM aMMuakaTHO-HPOoGocaTHOM pacTBOpE MOTEHIIMAI
KOPpPO3MM MAarHuTa 3aHUMAeT MPOMEXKYTOUHOE IMOJIIOKEHHE MEXIy 3HA4EHUSIMH B IHPO-
(docdaTHOM M aMMHAKaTHOM pPacTBOpax, a TOK Koppo3uu Hivke. Ilpm mommenaunBaHnu



BECOBBIE TIOTEPH JIETHPOBAHHOI'O MarHUTa, HAXOJSIIETOCs B MOJWIMTAHIHOM pacTBope Oe3
TOKa, CHIKatoTcs. [lokazaHo, 4TO 1MOJ TOKOM OHM MHMHHMMAaJbHBI BOJM3U CTAllIOHAPHOT'O
TIOTEeHIMAaJIa, YBEINYMBAsICh KaK [P aHOJAHOM PAaCTBOPEHWH MarHUTa, TaK U MPH KaTOIHOW
JieTpa/laliii, BEI3BAHHOW BBIAEIEHHEM BOIOpONa. B yCIOBHUSIX MEpHOANYECKOr0 N3MEHEHUS
TIOTEHIMAJIa MaTHUTa OKOJIO €r0 CTAallMOHAPHOTO 3HAYEHHsI, KOTOPOE peanusyercs npu ¢op-
MHUPOBaHUH MYJIBTHCIOWHBIX TOKPBITHH, BECOBBIE IOTEPU CYIIECTBEHHO CHIKAIOTCS W
coctapisor 0,42 mg/(cm?-h). TloTeHMan JerMpoBAHHOrO MAarHUTa, MOTPYKEHHOTO B T10-
JIMJTMTAHAHBIA SIEKTPONUT s ocaxaeHus MynbTUCIOWHBIX (Cu—Ni)/(Ni—Cu) mokpeITuii
COOTBETCTBYeT obsactu moreHmmanoB (—0,8...—0,7 V) ocaxmeHus KOMIOAKTHOTO CJIOS Me-
qu. [ITOTHOCTh TOKa KOHTAKTHOrO 0OMeHa B TeueHre 1 Min mouTH JoCTHraeT CBOEro Mak-
cumanbHoro 3Hauenus (0,95 mA/cm?) u npakTHYecky 3aTyxaeT uepes 40 min.

SUMMARY. The results of the study of corrosion behavior of rare-earth neodymium
magnets doped with cobalt and dysprosium in media containing ammonium and pyro-
phosphate ions corresponding to complex electrolytes for electrodeposition are presented.
The cyclic and linear voltammetry, chronoamperometry, chronopotentiometry and the
weight methods are used. In a polyligand ammonia-pyrophosphate solution, the potential
for magnet corrosion is in the intermediate position between the values in pyrophosphate
and ammonia solutions, and the corrosion current is lower. The weight loss of the doped
magnet in the polyligand solution without current decreases after alkalization. It is shown
that under current they are minimal at the near stationary potential increasing both in anodic
dissolution of magnet and cathodic degradation causing hy-drogen evolution. Under condi-
tions of the periodic change of magnet potential around its stationary value, which is
realized during the multilayer coating formation, the weight loss is significantly reduced to
0.42 mg/(cm?-h). The potential of a doped magnet immersed in a polyligand electrolyte for
the (Cu-Ni)/(Ni—Cu) multilayer coatings corresponds to the potential region (-0.8...-0.7 V)
of the compact copper layer deposition. The current density of contact exchange during the
first minute almost reaches its maximum value of 0.95 mA/cm? and practically decays after
40 min.

Hertsyk O. M., Pereverzeva T. H., Boichyshyn L. M., Kovbuz M. O.,
and Pandiak N. L. The influence of heat treatment of oligomer coatings
on corrosion resistance and amorphous Al-based alloys...........cccccevevvieeiiee e, 74

PE3IOME. MertofaMu XpOHOIOTEHIIIOMETPIi, BOJBTAMIIEPOMETPI Ta €NeKTPOXiMid-
HOI IMIEIAHCHOI CHEKTPOCKOIT MOCHIKEHO 3aleKHICTh ENEeKTPOXIMIYHUX TMapaMeTpiB
KOpOSff AJTFOMIiHI€BUX aMOp(I)HI/IX CIUIaBiB A|s7,oY5,oNis,o, A|s7,oGd5,oNi8,o, A|87,0Y4,oGd1,oNi8,o,
A|37,oGd5,oNi4,oFE4,o, A|87,0Y4,oGd1,oNi4,oFe4,o Bi[{ TEeMIepaTypu 06p06KI/I Ta HAHECECHHS Ha
TIOBEPXHIO OJIITONEPOKCUIHUX 3aXMCHUX IIapiB. BusiBieHo, mo edekTHBHICTh chopMoBa-
HOTO IIapy BHM3HAYAIOTh CKIIAJ PO3YMHY OJIITOMEPOKCHUIY Ta BMICT PiiKiCHO3EMEIbHUX
JIeTYBaJbHHUX JONATKIB y IUX CIUIaBaX.

PE3IOME. MetonaMu XpOHOITOTEHIIIOMETPHH, BOJBTAMIEPOMETPUH H 3JIEKTPOXH-
MHUYECKOH MMIIEAaHCHOW CHEKTPOCKOINHU HCCIIE0BAHA 3aBUCHMOCTD JJIEKTPOXHMHUYECKIX
mapaMeTpoB KOPPO3MH ATOMHHHEBBIX amMophHbIX cruiaBoB AlgzoYsoNigo, Als7,0GdsoNis,
A|37,0Y4,oGd1,oNi3,o, A|37,oGd5,oNi4,oF84,o y Alg7on4yoGd1,oNi4,oFe4,o OT TEMIIEPATYPBI o6pa60T-
KA M HAaHECEHMS Ha IMOBEPXHOCTh OJIMIONEPOKCHIHBIX 3AIIUTHBIX CIOEB. BBISBIEHO, YTO
3¢ (eKTHBHOCTh CPOPMUPOBAHHOTO CIIOSI 3aBHCUT OT COCTaBa PacTBOPA OJUTONEPOKCHIA U
COAEPXAaHUSI PEIKO3EMENBHBIX JIETHPYIONMX J00aBOK B QJIIOMHHHEBBIX aMOpQHBIX
CIIIaBaXx.

SUMMARY. The dependence of electrochemical parameters of aluminium amorphous
alloys Alg70Ys0Niso, Alg70GdsoNigo, AlsroYs0GdioNigo, Algr0GdsoNisoFeso, Als7oYao
Gd1,0NisoFeso 0N the heat treatment temperature and oligoperoxide protective layers on the
surface was investigated by chronopotentiometry and voltammetry methods, electroche-
mical impedance spectroscopy. It was found that effectiveness of oligoperoxide treatment



dependents on the composition of oligoperoxide solutions and rare earth additives in the
investigated samples.

Student M. M., Pokhmurska H. V., Zadorozhna Kh. R., Veselivska H. H.,
Hvozdetskyi V. M., and Sirak Ya. Ya. Corrosion resistance of VC—FeCr
and VC—FeCrCo coatings obtained by supersonic gas-flame spraying...................... 82

PE3FOME. Jlocnimkeno mokpuBu cucreMu VC—FeCr 3apromrku 100 wm Ha migKia-
i i3 amroMiHieBOro crutaBy /{16, HaHECEHI HAA3BYKOBUM Ta30MOJIYMCHEBUM METOIOM Ha-
mwienas (HVOF — High Velocity Oxygen Fuel Flame Spraying process, mannBo mpormaH—
KUCEHB). [[1s1 MOpIBHSIHHS BUKOPHCTaHO METOJ TJIa3MOBOI0 HAITWJICHHS MTOKPHBIB y JIMHA-
MIYHOMY BaKyyMi, SIKHH 3a0e3rneuye HalBUIy SIKICTh ra30TepMiuyHUX NMOKpuBiB. [Topomku
JUISl HATTWJIEHHSI BUTOTOBJIEHO METO/IOM MEXaHIYHOTO JIE'YBaHHS 13 BUKOPUCTAHHSIM ILIaHe-
TApHOr0 MJIMHA. BUXiTHI KOMIIOHEHTH — MOPOIIKH KapOixy BaHamito, (epoXpoMy Ta CIuia-
BY K00asbTy i3 HikeneM. OIiHEHO KOpO3iifHO-eNeKTPOXiMIUHy BIaCTHBICTh MOKPHBIB Y 3%-
My posunHi NaCl 3a temnepatypu 2020,2°C 1 BusIBICHO, 10 BOHU MalOTh BUCOKY KOpO-
31iHy TPUBKICTB, SIKa KOPEJIOE i3 IXHBOIO IOpYBaTicTiO. JJoBroTprBaia eKcro3uilis 3pa3KiB
i3 mokpuBoM y 3%-My po3uuni NaCl cnpuyuHsie NPOHUKHEHHsI arpECUBHOTO CEpPeIOBHUINA
JI0 MEXKi MOALTY TOKPUB—ITIAKIA/IKA, [0 MOXKE BUKJIMKATH MiIUIIBKOBY KOPO3it0 Ta Bijma-
pyBaHHsI MOKpUBY. BcraHoBieHo, 110 HaiiBHIy KOpO3iiiHY TpHBKiCTh Mae nokpuB VC-—
FeCrCo, nopysaricth sikoro He nepesuiye 0,5%, OTpUMaHUii TJIAa3MOBUM METOZIOM Y JU-
HAMi4HOMY Bakyymi. Moro koposiiiai cTpymu B 2 pasu HIDKYi MOPIBHSAHO 3 THM e IO-
KpHuBOM, oTpumManHuM MerogoM HVOF.

PE3IOME. ViccnenoBanbl okpbiTsi cucteMbl VC—FeCr tonmuHon 100 pm Ha moa-
JIOXKKE U3 alOMHHHEBOro ciuiasa /{16, HaHeceHHbIE ¢ MOMOILBIO CBEPX3BYKOBOTO Ia30-
mwiamenHoro meroga Hamsiienus (HVOF — High Velocity Oxygen Fuel Flame Spraying
process, TOIUIMBO MPONaH—KUCIopo). [y cpaBHEHHUS UCTIONB30BAIM METOJ IJIa3MEHHOTO
HaIbUICHHUS TTOKPBHITHH B JWHAMHUYECKOM BaKyyMme, 0OeCIeYHBaIOIIMil BhIcOUakiiiee Kaye-
CTBO Ta30TEPMHUYECKUX MOKPBHITHH. [IOpOIIKK Al HANbUIEHWsS WM3TOTABIMBAIM METOIOM
MEXaHUYECKOTr0 JIETMPOBAHUsSI C HCHONB30BAHUEM IIJIAaHETapHOW MeNbHMLBL. VIcxonHble
KOMITOHEHTBI — MOPOILKU KapOuaa BaHaaus, peppoxpoMa M CIUIaBa KoOajabTa C HUKEIIEM.
OueHeHBl KOPPO3MOHHO-3JIEKTPOXUMUYECKHE CBOMCTBA MOKPHITHH B 3%-0M pacTBOpe
NaCl npu temnepatype 2010,2°C u BBISBICHO, YTO ITOKPHITHS 00JIaJIAI0T BHICOKOH KOPPO-
3UOHHOW CTOMKOCTBIO, KOTOpasi KOPPEIUPYET € UX MOPUCTOCTHIO. JlONroBpeMeHHas 3KCIo-
3unus 00pas3loB ¢ MOKpEITHEM B 3%-oM pactBope NaCl mprBOOUT K NPOHUKHOBEHHIO ar-
PECCUBHOM cpepl K IpaHuUIle paszieia MOKPHITHE—TI0UI0XKKA, YTO MOXKET BbI3BAaTh MOAILIE-
HOYHYIO KOPPO3HUIO U OTCIOEHHE IOKPBITUS. YCTaHOBJIEHO, YTO CaMasi BHICOKAs KOPpPO3H-
oHHas croiikocTh y nmokpbiTusi VC—FeCrCo, nopucrocts Kotoporo He mpesbimaer 0,5%,
TMIOJTY4EHHOT 0 IJIa3MEHHBIM METOIOM B JMHAMHUYECKOM BakyyMme. Ero KOppo3MOHHBIE TOKU
B 2 pa3a HIKE 0 CPABHEHHIO C TEM K€ MOKPBITHEM, NomydeHHbIM MeTogoM HVOF.

SUMMARY. The VC-FeCr coatings with a thickness of 100 um were deposited on a
substrate of D16 aluminum alloy using a supersonic gas-flame spraying method (HVOF —
High Velocity Oxygen Fuel Flame Spraying process, fuel propane—oxygen). For compa-
rison, the method of plasma spraying of coatings in a dynamic vacuum was used, which
ensured the highest quality of the gas-thermal coatings. Powders for spraying were obtained
by mechanical alloying using a planetary mill. The initial components for this were carbide
powders of vanadium, ferrochrome and cobalt-nickel alloy. Corrosion-electrochemical
properties of the coatings were evaluated in a 3% NaCl solution at a temperature of
20+0.2°C. Coatings hade high corrosion resistance, that correlated with their porosity. A
long-term exposure of the coated samples in the 3% NaCl solution lead to the penetration of
the aggressive medium to the coating-substrate interface, which could cause sub-film
corrosion and delamination of the coating. It was established that the highest corrosion
resistance was observed for the VC—FeCrCo coating, the porosity of which did not exceed



0.5%, obtained by the plasma method in a dynamic vacuum. Its corrosion currents were 2-
fold lower compared to the same coating produced by the HVOF method.

Tkachuk O. V., Pohrelyuk I. M., Proskurnyak R. V., Guspiel J., Beltowska-
Lehman E., and Morgiel J. Electrochemical behaviour of Ti-6Al-4V alloy
in Ringer’s solution after OXYNItration ............ccccovieiiiniinienie e 88

SUMMARY. Corrosion behaviour of nitrided and oxynitrided Ti—-6Al-4V alloy in the
Ringer’s solution (simulated body fluid) at a temperature of 37°C was investigated. It was
determined that corrosion resistance of the alloy in both cases was improved: the corrosion
current density decreased, polarization resistance increased and corrosion potential became
nabler.

PE3IOME. JlocnimkeHo KOpO3iiHy MOBEAIHKY a30TOBAHOTO Ta OKCHHITPOBAHOTO TH-
taHoBoro cmiaBy Ti—6Al-4V y poszuuni Pinrepa 3a temnepatypu 37°C, sikuii Mopenioe
TKaHWHHY PiJMHY JIIOACBKOro opranizMy. BcTaHoBieHO, 1m0 B 000X BHIAIKax IiJBHIILY-
€THCS KOPO3iiiHa TPUBKICTh CIUIaBY: T'YCTHHA CTPYMY KOpO3ii 3HWKYEThCS, MONSIpHU3aLi HHUH
OITip 3pocTae, a MOTEHIA KOPO3il YIIIIXETHIOEThC.

PE3IOME. ViccnenoBaHO KOPPO3MOHHOE TOBEIEHHE a30TUPOBAHHOIO M OKCHHHUTPH-
poBaHHOrO THTaHOBOro ciiaBa Ti—6Al-4V B pacteope Punrepa mpu temmepatype 37°C,
KOTOPBI MOJIEIUPYET TKAHEBYIO JKUJIKOCTh YEIOBEYECKOr0 OpraHu3Ma. Y CTaHOBJIEHO, YTO
B 00€UX CIlydasx MOBBINIAETCS KOPPO3MOHHAsI CTOMKOCTh CILIaBa: INIOTHOCTh TOKa KOPPO-
3UM CHIKAETCSl, TIOJIIPU3AIIOHHOE COMPOTUBIICHUE YBEIUYHMBAETCS, a TIOTEHIIMANl KOppO-
3UM 00JTArOPAYKUBACTCS.

Tepla T. L., Duriagina Z. A., and Kulyk V. V. Effect of the disinfectant solution
on corrosion resistance of dental INStrUMENT ............ooovvviiiiieiii e, 92

PE3FOME. OnineHo KOpO3iiiHy TPUBKICTh ayCTEHITHOI cTani Tumy Immunity Steel, 3
SIKO1 BUTOTOBJISIIM CTOMATOJIOTTYHUNA IHCTpYMEHT. J[yisi BIATBOPEHHS YMOB BIUIMBY JI€31H-
(ikyBaJbHOTO CEpellOBHUINA, 3pa3KH JOCHTIPKYBAHOIO MaTepiany Clio4aTKy BUTPUMYBAIH y
BOJIONPOBIJIHIN BOJ 32 KIMHATHOI TEMIIEpaTypH, a MOTIM Yy Je3iH(iKyBalbHOMY BOIHOMY
po3unni Desco Bohrerbad. Beranosiero, 1o 36iabieHHsT BUTPUMKH cTasi Immunity Steel
y po3unHi Desco Bohrerbad inTencudikye kopo3iiiHi mporecH.

PE3IOME. OueneHa KOppO3WOHHAsI CTOMKOCTh ayCTEHHTHOM cTanu Tuma Immunity
Steel, U3 KOTOPOI W3rOTaBJIMBAIN CTOMATOJIOIMYECKUH UHCTpyMeHT. JlJisi BOCIpoU3Bee-
HUSI YCIIOBUI BO3/ICHCTBUS JIe3MHGHUIUPYIOLIEeH cpelibl, 00pa3iibl HCCIeyeMOro MaTepraa
CHayaja yJep>KHUBaJ B BOJOIPOBOJHOM BOJE NMpH KOMHATHOW TeMIeparype, a 3aTeM B
Je3uHpuIupyoneM BogHoM pactBope Desco Bohrerbad. YcranoBneHo, uto yBenuueHue
BbIIep kKU cranu Immunity Steel B pactBope Desco Bohrerbad unrencudunupyer xoppo-
3MOHHBIC ITPOLIECCHI.

SUMMARY. Corrosion resistance of austenitic steel of the Immunity Steel type, from
which the dental instrument was made, was estimated. To reproduce the conditions of
exposure to the disinfecting medium, the samples of the test material were first retained in
tap water at room temperature and then in Desco Bohrerbad disinfected aqueous solution. It
was established that an increase in exposure of Immunity Steel in Desco Bohrerbad solution
intensified the corrosion processes.

Fedirko V. M., Kukhar 1. S., and Melnyk Kh. R. The influence of phase-structural
state of chromium steels on their corrosion behaviour in lead melts .............cccuvvveee. 96

PE3IOME. JlocnimkeHo BIDMB (ha30BO-CTPYKTYpHOTO cTaHy aycreHiTHux (Fe—18Cr)
ta pepurHnx (Fe—11Cr) crameit Ha KOpo3iliHy MOBEAIHKY B PO3ILIaBi CBHHITIO 3 HU3BKOIO
KOHIIEHTpAIi€l0 po3urHeHoro kucHio (Ciops = 2-107°...107 mass%). BunpoGysanus Bu-
koHaHo mpu 550°C. BusHaueHo, mo (epuTHa CTamb KOPO3IHHOTPHUBKIIIA TMPOTH ayCTEHIT-



Hoi. Kopo3ist cynpoBOIKYETECSI PO3UMHEHHSIM MEX 3€pEeH Ta NMPOHMKHEHHSM pPO3IUIaBy B
rITUOMHY MaTepiaiy 3 OHOYaCHUM PO3YHHEHHSM JieTyBanbHUX erxeMenTiB (Cr, Ni, Mn).

PE3IOME. VccnenoBano BiusiHUE (ha30BO-CTPYKTYPHOTO COCTOSHHS aYCTEHHUTHBIX
(Fe-18Cr) u deppurubix (Fe—11Cr) crajneii Ha KOpPpPO3MOHHOE MOBEAEHHE B pacCIlIaBe
CBMHIIA C HHM3KOH KOHIEHTpaluell pactBopeHHoro kuciopona (Ciops = 2:107°...107
mass%). WcnbiTanust nposeneno npu 550°C. YcraHoBieHo, 4To QeppHTHas craib Oolee
KOPPO3MOHHO-CTOMKasl, HEXENU aycTeHuTHas. Koppo3usi conpoBoXKaaeTcss pacTBOPEHUEM
TpaHHMI] 3epeH U NMPOHMKHOBEHHEM paciulaBa BIUIyOb MarepHaja ¢ OJHOBPEMEHHBIM pac-
TBOpEHHEM Jierupyromux smnemenToB Cr, Ni, Mn.

SUMMARY. The influence of the phase-structural state of austenitic (Fe-18Cr) and
ferritic (Fe—11Cr) steels on the corrosion behaviour in lead melts with low concentration of
dissolved oxygen (Ciopp =2-:107...107 mass%) was investigated. The tests were carried
out at of 550°C. It was determined that ferritic steel is characterized by better corrosion
resistance compared to austenitic one. The corrosion process is accompanied by
decomposition of the grain boundaries and penetration of the melt deep into the material
with the simultaneous dissolution of the alloying elements Cr, Ni, Mn.

Sachanova Yu. ., Yermolenko I. Yu., Ved M. V., Sakhnenko M. D., Nenastina T. O.,
and Yar-Mukhamedova G. Sh. The influence of refractory components content
on corrosion resistance of ternary iron- and cobalt-based alloys ............cccccooeenen 100

PE3IOME. JlocnipKkeHOo BILUTMB KOHIIEHTPAIIi KOMIIOHEHTIB LIATPATHUX EJIEKTPOIITIB Ha
octHoBi Fe (III) Ta pexxuMiB enexTpoiizy Ha CKJaj] NOKPUBIB TepHapHUMU ciuiaBamMu Fe—Co—
Mo, Fe-Co-W i Fe-Mo-W. Busineno, 1o TepHapHi cruiaBu pOpMYIOThCS 32 MEXaHI3MOM
KOHKYPEHTHOT'O BIJIHOBJICHHS KOOaJbTy 1 Bob(pamy (MomibaeHy) 3 3amizoM. 3i 30LblIeH-
HSIM KOHIEHTpALlii JiraHjay NOKPUBU 30aradyroThCsl TYroIlJIaBKUM KOMIIOHEHTOM, OJHAK, 3
HIIBUILICHHSIM T'YCTUHH CTPYMY 3a(iKCOBaHO 3BOPOTHY TEHEHIIiI0. BcTaHOBIEHO, IO iM-
NYJILCHUN €NIEKTPOIIi3 MiJBUILYe e(EeKTUBHICTH MPOLECY 1 CIPUSE 3POCTAHHIO BHXONIY 3a
crpymoM 10 70...75 %. Meronom CEM Ta peHTI€HOCHEKTPalIbHUM MiKpOAaHATi30M BH-
SIBJICHO BIUIMB NPUPOAU Ta BMICTY TYrOIUIABKMX KOMIOHEHTIB Ha MOP(]OJIOrii0 TOKPHUBIB.
[IpoanainizoBaHo BIUIMB CKJIay TEPHAPHHUX ITOKPUBIB Ha IX KOPO3idHY TPHUBKICTh Yy cepe-
JIOBHII[AX Pi3HOI KHCIIOTHOCTI Ta KaTaJITU4HY aKTHBHICTh B €IEKTPOXIMIUHIN peakiii BU-
JIJIEHHST BOJIHIO. MeToiaMH MOJISIpU3aIiitHOrO OMopy 1 CHEKTPOCKOMIi eNeKTPOAHOro iM-
NeIaHCy BCTAHOBJICHO, MIO KOPO3ifiHa TPUBKICTh MOKPUBIB Ha 1,3—2,0 mopsaku BUIA, Hik
MaTepiajiy MmiJKIajkd. Br3HaueHo 3aJeXHICTh NPUPOIM TaJbMyBaHHsS KOpO3il BiI CKIamy
ENEKTPONITHYHHX CILIABIB.

PE3FOME. ViccnienoBaHO BIHSHHE KOHLEHTPAIIMA KOMIIOHEHTOB ITUTPATHBIX 3JIEKT-
ponutoB Ha ocHoBe Fe(Ill) u pexkxuMoB 3eKTpoiM3a Ha COCTAaB MOKPHITHH TepHAPHBIMHU
ciaBamu Fe—Co-Mo, Fe—Co-W u Fe—-Mo-W. BbisiBiieHO, 4TO 3TH CIUIaBbl (JOPMHUPYIOTCS
M0 MEXaHW3MYy KOHKYPEHTHOI'O BOCCTaHOBJIEHHS KoOaybTa M Bolb(hpama (MoOmuOaeHa) C
xene3oM. C yBelTMUeHHEM KOHLIEHTPALUK JIMTaHAa TOKPHITHS 000rallaioTCs TYrOMIaBKH-
MU KOMITOHEHTaMH, OJJHAKO, C POCTOM IIOTHOCTH TOKa HaOutofaeTcss oOpaTHasi TCHICHIHS.
Y CTaHOBIIEHO, YTO MUMITYJIbCHBIM 3JIEKTPONN3 MOBBIMIAET 3(PeKTHBHOCTH MpoLecca u CIIo-
cobcTByeT BeIxoxay 1o Toky 10 70... 75%. Merogom COM 1 peHTTeHOCHIEKTPATLHOTO MHK-
poaHanHM3a BBISBICHO BIHMSHHE NPUPOJBI U COAEPXKAHWS TYrOIUIABKMX KOMIIOHEHTOB Ha
MOp(hOIOTHIO TOKPHITHIA. [IpoaHanmn3npoBaHO BO3JECHUCTBHE COCTaBA TEPHAPHBIX MOKPBHITHIT
Ha MX KOPPO3HMOHHYIO CTOMKOCTHh B CPEIax Pa3MUYHOM KHUCIOTHOCTH M KAaTAIUTHYECKYIO
aKTHBHOCTH B AJICKTPOXMMHYECKON PEAKIMH BBIIEICHUS BOAOpoaa. Merogamu mossipusa-
LIMOHHOTO CONPOTHUBIICHHUS U CIIEKTPOCKOIUH IEKTPOAHOTO MMIIEIAHCA OOHAPYXKEHO, 9TO
KOPPO3HOHHAS CTOMKOCTh MOKphITUH Ha 1,3—2,0 mopsiaka BhIIIE, YeM MaTepHaia ITOIOK-
K{. YCTaHOBJIEHA 3aBHCHMOCTh HPHPOABI TOPMOXKEHHS KOPPO3HOHHOTO Mpoliecca OT COoc-
TaBa 3JIEKTPOIUTHIECKHUX CILIABOB.

SUMMARY. The effect of the citrate electrolytes based on Fe(lll) components
concentration and electrolysis regimes on the composition of the Fe-Co-Mo, Fe-Co-W



and Fe—-Mo-W coatings is investigated. It is shown that the formation of ternary alloys
takes place according to the mechanism of the competitive reduction of cobalt and tungsten
(molybdenum) with iron. With increasing concentration of ligand, the coating is enriched
with a refractory component; however, with increasing current density there is a reverse
trend. The application of pulse electrolysis helps to increase the rate of the process and the
increase the current efficiency by 70...75%. The effect of nature and content of refractory
components on the morphology of the deposits was determined by the method of SEM and
X-ray microanalysis. The influence of the ternary coatings composition on their corrosion
resistance in media of different acidity and catalytic activity in the electrochemical reaction
of hydrogen evolution is analyzed. The methods of polarization resistance and spectroscopy
of electrode impedance have established that the corrosion resistance of the coatings is
1.3...2.0 orders of magnitude higher than the parameters of the substrate material.
Dependence of the corrosion process retardation nature on the composition of electrolytic
alloys is determined.

Nyrkova L. I., Melnychuk S. L., Osadchuk S. O., and Rybakov A. O. Stress-corrosion
cracking of X70 pipe steel at a potential approximated to the maximum
Protection POLENTIAL............eoiiiiiiiie s 110

PE3FOME. Metoaom nedopmMariii 3 MOBIIBHOK IIBHIAKICTIO JOCTIIKEHO CXMILHICTD
Tpy6Hoi crani X70 no xopo3siitHoro po3rpickyBanus mij Hanpyxkennsm (KPH). Jlist nporo
BUKOpUCTaHO KoedilieHT Ks, skuil JAOpIBHIOBAaB CIiBBIJHOLICHHIO 3HAa4Y€Hb BiJHOCHOI'O
3BY)KEHHSI 3pa3Ka y MOBITpi 1 po3unHi. BusiBiieHO, 10 Y MOICIEHOMY IPYHTOBOMY €JIEKTPO-
JITI 32 MOTEHIIaTy KOpo3ii 3pa3ku pyHHYIOThCS MBHIIIE, HIXK y MOBITpi. 3HaYeHHs Koedi-
nienta Ks 3Haxomsatbest y Mexax Big 1,02 o 1,24, o xapakTepusye craib K He CXUIIbHY
no KPH 3a uux ymoB. 3i 3MilieHHsM Bij noteHiiany kopo3sii no —1,0 V 3akoHomipHOCTI
KOPO3iiHO-MEXaHIYHOTO PYHHYBaHHS 3MIHIOIOThCS: 3pa3KH PO3PUBAIOTHCS 33 Maike Mak-
CHMAJIBHOTO HAIIPY)KEHHS, JUISTHKH B SI3KOr0 pyWHYBaHHS 3HAYHO KOPOTIII, HIK 32 TOTEH-
iasy Kopo3ii, XxapakTep pyHHYBaHHS 3MIHIOEThCS Bijl B’I3KOT0 10 KPUXKOIO 3 B’SI3KHUM JI0-
snomoM. 3HaueHHs koeditienTa Ks 3HaxomsaTbes y Mexax Bin 1,65 no 2,15, To06T0 32 Takux
YMOB CTajb nHposiBisie cxuibHicTh 10 KPH. ITinTBepmxkeHo, mio MexaHIuHI HampyXeHHs,
KOPO3MBHO-arpecHBHE CEPEelOBHUILE Ta 3aXWUCHHUH IOTEHILiaJl € OCHOBHUMH YMHHHKAaMH, a
IHII — JOAATKOBUMH, SIKi ITICHIIFOIOTH a00 IOCIa0II00Th BIUIMB OCHOBHHUX, HE 3MIHIOIOUH
MeXaHi3M Mporecy.

PE3IOME. Mertonom aedopMalii ¢ MEIUIEHHOW CKOPOCTBIO HCCIIEIOBaHA CKJIOH-
HOCTB TpyOHOI ctamu X70 K KOppO3UOHHOMY pacTpecKuBaHM0 1o HamnpspkeHneM (KPH).
st aToro uccnenoBan ko3¢ duineHT Ks, paBHbI COOTHOIICHUIO 3HAYCHUI OTHOCHUTENb-
HOTO Cy)KeHHUsI o0paslia Ha BO3/LyXe H B pacTBope. BBIABIEHO, YTO B MOJEIEHOM I'PYHTOBOM
9JIEKTPOJIUTE MPU MOTEHIUAJIe KOPPO3UH 00pasLbl pa3pymaroTcs ObICTpee, YeM B BO3IYXeE.
3naueHust kodpduipenta Ks Haxomsates B npegenax ot 1,02 go 1,24, uyto xapakrepuszyer
ctasb Kak ckiIoHHYI0 K KPH B aTux ycnosusix. I[Ipu cMmemennu ot noTeHnyana KOppo3uu K
—1,0 V 3aKOHOMEpHOCTH KOPPO3HOHHO-MEXaHUIECKOTO pa3pyIICHUS M3MEHSIOTCS: 00pas3-
(bl pa3pyIIAINCH TIPH MOYTH MAaKCUMAJIBHOM Harpy3ke, y9acTKH BSI3KOTO pa3pylIeHHs 3Ha-
YUTEITFHO KOPOUE, YeM IIPU MOTEHIMAIE KOPPO3HH, XapaKTep paspyIlIeHUs W3MEHSICS OT
BSI3KOTO K XPYIIKOMY C BSI3KHM JOJIOMOM. 3HaueHHs kodddurmenta Ks Haxoawanch B
mpenenax ot 1,65 mo 2,15, T.e. mpu Takux ycnoBusax ctanmb X70 MposBIsLIa CKIOHHOCTH K
KPH. YcraHoBieHO, YTO MEXaHUYECKHE HANPSKEHUS, KOPPO3UOHHO-arpecCUBHasl cpena u
3aIUTHBIA TOTEHNIHAJ SIBISIOTCS OCHOBHBIMH (DaKTOpaMHM, a BCE OCTAJbHBIC — JIOMOJIHU-
TENEHBIMH, KOTOPBIE YCHIIMBAIOT WM OCJIAOJSIOT BIMSIHAE OCHOBHBIX, HE MEHSS MEXaHU3-
Ma Tporecca.

SUMMARY. The effect of the stress-corrosion factors on the susceptibility of the X70
pipe steel to stress corrosion cracking (SCC), using the slow strain rate deformation
method, was investigated. The susceptibility of steel to SCC was estimated by the
coefficient, which is equal to the ratio of the relative narrowing of the specimen in air to the
relative narrowing in the solution. It was shown that at corrosion potential X70 steel



specimens failed faster in the model soil electrolyte (NS4) than in the air. The values of the
Ks coefficient were in the range from 1.02 to 1.24, which characterized the X70 steel as not
susceptible to SCC under those conditions. When shifting the potential from the corrosion
potential to —1.0 V, the changing in regularities of corrosion-mechanical behaviour was
noted: the sample rupture occurred almost at maximum stress, the area of tensile fracture
was much shorter than at corrosion potential, the nature of the fracture varied from ductile
to brittle with a ductile fracture. The values of the coefficient Ks were within the range from
1.65 to 2.15, so under such conditions the X70 steel was susceptible to SCC. The investi-
gation results confirmed that mechanical stress, corrosive environment and protective po-
tential were the main factors, others were additional which increased or decreased the
influence of the main factors without changing the process mechanism.

Calan-Canche D., Garcia-Hernandez R., Dzib-Pérez L., Bilyy O.,
and Gonzalez-Sanchez J. Susceptibility to absorption of atomic hydrogen
in API 5L X60 steels with unconventional heat treatment ............cccoccvvieninenenen, 116

SUMMARY. Electrochemical behavior of APl 5L X60 steel was analyzed in the as-
received state and after non-conventional quenching (heated at 1050°C for 30 min and
quenched in water) by potentiodynamic polarization and electrochemical impedance spec-
troscopy in the standard NS4 solution. Samples were potentiostatically hydrogenated for
different time in the NS4 solution and the concentration of sub-surface absorbed hydrogen
was evaluated by electrochemical oxidation. The heat treated samples absorbed less
subsurface hydrogen compared with the base metal due to the presence of more reversible
traps in the bainite and acicular ferrite phases. The kinetics of the hydrogen formation was
monitored by recording the current which is directly related with the surface changes that
occur in the samples tested. The standard deviation of the current in the heat treated steel
samples showed the lower values compared to the base metal, which indicates differences
in the catalytic activity between the two metallurgical conditions.

PE3IOME. TlpoananizoBaHo enekTpoxiMiuny noBeainky cram API 5L X60 y Buxin-
HOMY cTaHi Ta micis raptyBanHst (Harpi g0 1050°C ympomosxk 30 min i OXOJNIO/PKEHHS Y
BOJIi) METO/IOM IIOTEHIIIOIMHAMIYHOI MOISAPHU3aLii 1 CIIEKTPOCKOIIIT eJIEKTPOXIMIYHOrO iM-
NelaHcy B CTaHAapTHOMY po3urHi NS4. 3pa3ki HaBOJHIOBAIM 3a JIOMOMOTO MOTEHIIIO-
crata B po3unHi NS4, KOHIEHTpAIi0 MOTJTUHYTOTO MiJIMOBEPXHEBOTO BOIHIO OLIIHIOBAIIH,
3aCTOCOBYIOUH €JIEKTPOXIMIYHE OKHMCHEHHs. BHSBMIM, IO 3pa3Kd Micis TePMIYHOI 00-
poOku abCOpOYIOTHCS MM BOJHEM MEHIIE, HIXK Y BHXIJIHOMY CTaHi, IO 3yMOBJIICHO OiJb-
IO KUTBKICTIO PEBEPCUBHUX MACTOK Ha OCHHITOBUX Ta alMKYIApHUX (HepuToBHX (haszax.
Kinernky ¢hopMyBaHHS BOIHIO KOHTPOJIIOBAJIH, PEECTPYIOUH CTPYM, SIKMi Oe3mocepeaHbo
OB’ s13aHui 31 3MiHaMu 1moBepxHi. CTaHIApTHE BIAXWJICHHS 3HAYCHHsI CTPyMY B rapToBa-
HUX 3pa3kax BKa3aJlo Ha HIDKYI HOro 3HAUSHHs MPOTH BHUXIIHOTO METaNly, a OTXKE, Ha BiJl-
MiHHOCTI KaTaJIITHYHO! aKTHBHOCTI ABOX METAaTypTiHIX CTaHiB.

PE3IOME. TlpoaHanu3upoBaHo 31ekTpoxuMudeckoe noseaenune craau APl 5L X60 B
HCXOMHOM COCTOSHMHM M TIOcie 3akanuBanus (HarpeB g0 1050°C B Tewenne 30 min u ox-
JaXIEHHE B BOJE) METOAOM IOTCHIMOAMHAMHWYECKON IOJIIPU3ALMN W CIIEKTPOCKOIUHU
ANEKTPOXUMHUUYECKOr0 MMIeanca B craHmapTHoM pactBope NS4. OOpasisl HaBOIOPOXKH-
BaJIM C IIOMOIIBIO ITOTEHIOCTaTa B pacTBope NS4, KOHIIEHTpaUMio MOTJIOMEHHOTO MOJ-
TIOBEPXHOCTHOTO BOJIOPOZA OLEHUBAIH, MPUMEHSS AIICKTPOXUMHUIECKOE OKHCICHHE. BbI-
SIBIJTH, 9TO OOpaslbl IMOCTE TePMHUYECKOW 00pabOoTKH abcopOUPYIOTCS 3THM BOJOPOIOM
MEHbIIIE, YeM B HCXOJHOM COCTOSIHHH, BCIEJICTBHE OONBINEro KOIMYECTBA PEBEPCHBHBIX
JIOBYIIEK Ha OCHHUTOBHMX W alMKYIAPHBIX (eppuTHBIX (pazax. Kuuernky dopmupoBanms
BOJIOPOZIa KOHTPOJIMPOBAIIH, PETUCTPUPYSI TOK, KOTOPHIH HEMOCPEACTBEHHO CBS3aH C M3-
MEHEHHMSAMH TOoBepXHOCTH. CTaHAApPTHOE OTKJIOHEHNE 3HAUCHUH TOKA B 3aKaJCHHBIX 00pa3-
I1aX CBHIETEIBCTBYET O OOJiee HU3KUX 3HAYCHHUSX IO CPABHEHHUIO C MICXOIHBIM METAJIOM,
a, CJIEIOBATENbHO, O PA3IMYMH KaTaJUTHYECKOW AKTHBHOCTH JIBYX METAJTypTHYECKHX
COCTOSTHUIA.


https://www.multitran.ru/c/m.exe?t=1598897_1_2&s1=%E7%E0%EA%EE%ED%EE%EC%E5%F0%ED%EE%F1%F2%FC%20%EF%EE%E2%E5%E4%E5%ED%E8%FF
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PE3IOME. BecraHoBiieHO cnieudiky BIUIMBY HaBoaHIOBaHHs Ni—Ti crjiaBy 3 mam’siT-
TIO (popMH Ha HOrO CXWIBHICTH 10 NeOpMyBaHHS 3 BHKOPHCTaHHIM MeTanorpadiyHux,
ENIEKTPOXIMIYHMX Ta MEXaHIYHHUX JOCTiKeHb. Ha KpuBHUX po3Tary 3paskis 3i criaBy Ni—Ti
y MOYaTKOBOMY CTaHi BHJIUIEHO TpH AinsHKH. [lepma 3 HUX niHiiHA, 0OyMOBJIEHa TPYX-
HOIO JlepopMalliero CIulaBy 3 BHXIJHOIO CTPYKTYpPOIO ayCTEHiTy; Apyra — HeNiHiiiHa, Io-
B’s13aHa 3 TICEBJIONPYKHUMHU CTPYKTYPHHMH IEPETBOPEHHSIMHU BHXIJIHOI CTPYKTYpH aycTe-
HITY B MapTCHCUT; a TPETs — JIiHIiHA, BUKJIUKaHA MIPYKHOI0 JIe(OopMaIli€ro MapTCHCUTY, 10
yTBOpHBCs mij 4yac nedopmanii aycrenity. Ilicias HaBomHroBanHs craBy Ni—Ti nceBro-
npyXHa TpaHchopMallisi CTPYKTYPH PO3IIOYMHAETHCS 38 HIKYOrO HANpYyKEHHs, HiK Oe3
HaBOJHIOBaHHA. B oMy BHIIa/IKy 3pa3ku pyWHYIOTBCS ITICIIsl 3aBEPIICHHS TakKoi TpaHC-
(dopmarii i 3a CyTTEBO MEHIIOI IUIACTUYHOCT] MOPIBHAHO 3 HEHABOJIHEHUM cIuiaBoM. [1pu-
MYIIEHO, IO 32 EIEKTPOJTITUYHOrO HABOIHIOBAHHS Ha MOBEpXHi crutaBy Ni—T1 BUHHMKAIOTh
YMOBH JUISl YTBOPEHHS IIapy IyXe KPUXKOI TiApHIHOI (ha3u, TOBIIMHY SIKOTO BU3HAUYAE HE
CTPYM IIiJl YaCc HaBOJHIOBAHHSI, @ TPUBAIIICTH MPOIIECY.

PE3IOME. YcranoBnena crnenuduka BiausHUS HaBojopokuBanusi Ni—Ti crmaBa c
NaMAThio (POPMBI HA €ro CKJIOHHOCTh K Je(opMaluy ¢ MCHONb30BaHUEM MeTajuiorpagu-
YECKUX, JIEKTPOXUMHYECKUX W MEXAHHYECKHX HCCIeloBaHui. Ha KpUBBIX pacTshkeHHs
06pasnoB u3 cmwiaBa Ni—Ti B HCXOMHOM COCTOSHHM BBIACTHINA TPH ydactka. [lepBblil u3
HHUX — JIMHEWHbIN, 00yCIIOBIIEHHBIN yrnpyrod aedopmanuell cruiaBa ¢ UCXOIHOW CTPYKTY-
pO¥ aycTeHWTa; BTOPOM Y4acTOK, CBS3aHHBIH C TICEBIOYNPYTUMH CTPYKTYPHBIMU TpeBpa-
LICHUSMHU HUCXOJHOM CTPYKTYpbl ayCTEHHWTa B MApPTEHCUT; a TPETUW — JIMHEHHBIH, IOJY-
YeHHBIH NpH ynpyrod nedopmanuy MapTEeHCHTa, 00pa3oBaBLIErocs BO BpeMs IedopMu-
poBaHusi aycrenurta. Ilocine naBomopoxkuBanus ciutaBa Ni—Ti mceBmoynpyras tpancdop-
Manys CTPYKTYpbl HAUMHAETCS ¢ 0oJiee HU3KOro HANpsHKEHUs, yeM 0e3 HaBOZOPOXKUBAHMS.
B sToMm cimydae oOpasipl pa3pymaioTcs B KOHIIE IepuoAa TpaHC(HOopMalMy U NP 3HAYH-
TEJIbHO MEHBILEH IIIACTUYHOCTH IO CPABHEHHUIO C HEHaBOAOPOXKEHHBIM ciutaBoM. [Ipenmo-
JIOXKHITH, 9TO IPH DIEKTPOIUTHIECKOM HABOJOPOKMBAHMK Ha moBepxHocTH ciutaBa Ni—Ti
BO3HHUKAIOT YCIOBHS JUIs 00pPa30BaHMs OYEHb XPYIKOH THAPUIHON (a3bl, U ee TONLIMHA He
3aBUCUT OT TOKa, UCIIONB3YEeMOro IpH HaBOAOPOKUBAHUH, HO OIpENessieTcsi ero MpoJoi-
KHUTENBHOCTBIO.

SUMMARY. Metallographic, electrochemical and mechanical investigations were
carried out to study the effect of hydrogenation on the tendency of the Ni-Ti alloy with
shape memory to deformation. Three sections were revealed on the tension loading curves
of the nickel-titanium alloy specimens in the initial state. The first of theme is the linear
section due to elastic deformation of the alloy with initial austenite structure; the second
one is a nonlinear section associated with pseudo-elastic structural transformations of the
original austenite structure to a martensite one; and the third one is the linear section
obtained under elastic deformation of the martensite formed during austenite deformation
process. After nitinol alloy hydrogenetion the pseudo-elastic structural transformation
begins at a somewhat lower stress than without hydrogenation. In this case the specimens
are brittle damaged at the end of the transformation period and at a significantly lower
plasticity, compared to the non-hydrogenated alloy. It was assumed that electrolytic hydro-
genation of the nitinol alloy promoted the formation of a very brittle hydride phase on the
surface of the Ti-type inclusions revealed in the alloy structure in the virgin state. Its
thickness does not depend on the current used during hydrogenation, but is determined by
its duration.



Prikhna T. O., Podhurska V. Ya., Ostash O. P., Vasyliv B. D., Sverdun V. B.,
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PE3IOME. JlocnimkeHo TprOOIOTiuHI BIACTHBOCTI MaTepiajiB ISl elIeKTPOKOHTAKT-
HOI BCTaBKH IaHTorpada TpamBas y napi 3 MiJyito Mapkd M1 KOHTaKTHOTO IPOBOJY CHIIO-
Boi eNeKTpu4HOi Mepexi. KannunaTHUMH MaTepiajgaMu BCTaBKM OyJIM KOMIIO3MTH Ha OC-
HOBI MAX-da3 TizAlIC,, (Ti, Nb);AIC, ta Ti2AlC, a takoxk TiC ta Al,Os. Hait6inbiioro
3HOCOTPUBKICTIO BOJIOJIITM KOMIIO3UTH 3 BMicToM 85...95% MAX-dasu crpykrypHOi MO-
mudikanii 312. Ix 3n0c micas 5 km musxy 3a koHTakTHOro Hampyxkerss 0,25 MPa (o
BIJINOBiJa€ yMOBaM eKcInTyarallii) BusBuBcs y 20 pa3iB MEHIIMM, HIXK aJIFOMiHI€BOTO CILIa-
BY, SIKMI 3aCTOCOBYIOTH JJIsl BUTOTOBJIEHHSI BCTaBOK MaHTOrpadiB B YKpaiHi. 3HOCOTpHB-
KicTh Mimi M1 Takox 3anmexana Bia (a3oBOro Ckjiany maTepialy BCTaBKH: Y KOHTaKTi 3
KoMmo3uTaMu Ha ocHoBi 95% TisAlIC; + 5% TiC a6o 85% (Ti, Nb)sAIC; + 10% TiC + 5%
Al>Os3 BoHa y 4-5 pa3iB BHIIa, HI)K Y KOHTAKTI 3 aTIOMiHIEBUM CILTABOM.

PE3IOME. ViccnenoBaHbl TpUOOJIOrMYECKUE CBOMCTBA MAaTEpUAJIOB JUISI JIEKTPOKOH-
TaKTHOW BCTaBKHM MaHTorpada TpamBas B mape ¢ Meabto Mapku M1 KOHTakTHOro mpoBoja
CUIIOBOH 3J'IeKTpH‘-leCKOI>i CCTU. KaH}]I/II[aTHbIMI/I MaTepuajlaMu BCTaBKH 6I>IJ'II/I KOMIIO3HUThI
Ha ocHoBe MAX-(a3 TizAlC,, (Ti, Nb)sAIC; u Ti2AIC, a taxxke TiC u Al,Os. Han6oss-
IIYI0 U3HOCOCTOMKOCTh MMEH KOMITO3HTHI ¢ comepkanueM 85...95% MAX-¢a3sl cTpyk-
TypHoii Moxudukanuu 312. Mx m3Hoc mocne 5 km myTH mpH KOHTaKTHOM HAaIpsHKEHHH
0,25 MPa (41O COOTBETCTBYET YCJIOBHUSM DKCILTyaTalluM) okaszalyicsi MeHblie B 20 pa3, yem
AJTIOMUHHUEBOI'0 CIuiaBa, MPUMEHACMOI0 IJIs1 U3TrOTOBJICHUA BCTAaBOK HaHTOFpad)OB B Yk-
pauHe. HM3HococTolikocTs Meau M1 Tarke 3aBucena oT (a30BOro cocraBa MaTepuaia
BCTaBKHM: B KOHTakTe ¢ Komro3utamu Ha ocHoBe 95% TisAIC; + 5% TiC wim 85%
(Ti, Nb)sAIC, + 10% TiC + 5% Al,O3 ona B 4-5 pa3 BblIllie, HEXKEITH B KOHTAKTE C aJFOMH-
HHEBBIM CIIIABOM.

SUMMARY. The tribological properties of the materials for a slide plate of the tram
pantograph in pair with the material (copper grade M1) of the mains power grid are
investigated. As candidate materials for pantograph slide plate composites based on the
MAX phases of TisAIC,, (Ti, Nb)sAIC; and Ti,AlC, as well as TiC and Al,O; were studied.
The highest wear resistance was observed for composites with a content of 85...95% of the
MAX phase of the structural modification 312. The wear of these materials after 5 km of
the path at a contact stress of 0.25 MPa (which corresponded to the operating conditions)
turned out to be 20 times less in comparison with the aluminum alloy used in Ukraine for
the pantograph slide plate. The durability of grade M1copper also depended on the phase
composition of the slide plate material: in pair with composites based on 95% TisAIC; +
5% TiC or 85% (Ti, Nb)sAIC, + 10% TiC + 5% Al,Os, it was 4-5 times higher than in
contact with the aluminum alloy.

Gerasymenko Yu. S., Vasylieva S. M., and Novosad 4. A. The influence
of ultrasound on anti-corrosion properties of carbonate scale
during its thermal formation.............ccccveiiii i 137

PE3FOME. JlocnimkeHo TepMiuHe (OpMYyBaHHS KapOOHATHOTO HAKHITY HA MOBEPXHI
CTaJli Ta BIUTUB YJIBTPa3BYKY Ha HOTO CTPYKTYPY 3a JOMOMOTOIO JABOX Pi3HHX IiIXOIIB A0
BBEJICHHS YIIBTPa3BYKOBOI €HEprii B 30HY HAKUIIOYTBOPEHHS: KPi3b BOMY Ta Kpi3h METall.
BcranoBieHo, 1m0 iepeiaBaHHs YABTPA3BYKOBOI €HEPrii Kpi3h MeTan Ja€ 3MOry popMyBa-
TH 3aXHMCHUM IIap HAKHITY 3 JIMIINMHU OJIOKYBaJTbHHMH BIaCTUBOCTSIMU. Hakum Ha craneBii
ITOBEPXHI, YTBOPEHUH B PEXMMI IMAPOBOTO KOTJIA 3 OJHOYACHOI O0POOKOIO YIIBTPa3BYKOM
yrpomo:k 50 h, € cyrinsHUM, MIKPOKPHUCTAIYHAM Ta IyXe IIBHAM. Po3Mipi KpHcTamIiB
HE TMepeBUINyITh 2...3 um, HUIBHICTh mapy — 2,55 g/cm3, 10 HAOJIMKAETHCA 10 IIIIh-
HOCTI Kanbuuty — 2,71 g/cm?, Toni sik 6€3 ynbTpa3ByKy BoHa cTaHOBUTH 1,7 g/cm® 3 posmi-
pamu kpucrainis 30...40 pm. IToka3aHo, 10 A7 TAaKOTO MIapy MIBHAKICTH KOpO3ii cTaii He



NEpeBUILYE HOPMATHUBHE 3HAYCHHA 0,05 mm/year, a TeIvlornepeaada BiH MCTally 10 BOAU
MPAKTUYHO HC IMOPYIIYETHCA BHaCJ'Ii,HOK BHCOKO1L HIiJ'II)HOCTi Ta MaJioi TOBIIUHU HaKUITY.

PE3FOME. ViccnenoBaHBI TPOIECCH TEPMHYECKOTO (GOpMHUPOBaHUS KapOOHATHON
HaKHIM Ha ITOBEPXHOCTH CTAJIH U BIUSHUE YAbTPa3ByKa Ha €€ CTPYKTYPY C MOMOIIBIO JBYX
pa3HBIX MOAXOIOB K BBEACHHIO YIHTPAa3BYKOBOM SHEPTrUHM B 30HY HAKHIIEOOpa30BaHMS:
CKBO3b BOIY M CKBO3b METaJUl. YCTaHOBIJICHO, YTO Iepenava YIbTPa3BYKOBOH 3HEPTHU
CKBO3b METaJUI MO3BOJSIET (POPMHPOBATH 3AIMMTHBIA CIOW HAKWUMK C JIyYIIUMU OJIOKH-
pytommmu cBoiictBamu. Ciiolf HaKHMITK Ha CTaJbHOW IOBEPXHOCTH, OOpa3OBaHHBIN B pe-
KMME MapoBOr0 KOTJa C OJHOBPEMEHHOW 00paboTKol yiabTpa3sBykoM B TedeHue S50 h,
SIBJISIETCSl CIUTOLIHBIM, MUKPOKPHCTAJUIMYECKHUM M OY€Hb IJIOTHBIM. Pa3zmepsl KpHCTayLIoOB
HE MpeBBINAOT 2...3 Um, TIOTHOCTh crosi — 2,55 g/cm® u npubnmskaeTcs K MIOTHOCTH
kaneluTa — 2,71 g/cm?®, Torna kak 6e3 ynbTpasByka oHa cocTapiseT 1,7 g/cm® ¢ pazmepamu
kpuctamioB 30...40 pm. Iloka3aHo, 4TO I TAKOrO CJIOA CKOPOCTh KOPPO3MM CTaiM He
npeBblIaeT HopMaThBHOe 3HadeHne 0,05 mm/year, a Temyonepenaya OT MeTania K BOAe
NPaKTHYECKH HE HAPYIIAETCsl BCIEACTBHE BBICOKOW TNIOTHOCTH M MaJION TOJIIMHBI HAKUIIH.

SUMMARY. The processes of thermal formation of carbonate scale on the steel
surface and the influence of ultrasound on the scale structure was investigated using two
different approaches to the introduction of ultrasonic energy into the scaling zone: through
water and through the metal. It was established that transfer of ultrasonic energy through
the metal enabled formation of a protective scale layer with better blocking properties. The
scale layer on the steel surface formed under a steam boiler mode and concurrent
ultrasound exposure within 50 h was continuous, microcrystalline and very dense. The
crystal sizes did not exceed 2...3 pm, the layer density reached 2.55 g/cm?®, which was
close to the density of mineral calcite — 2.71 g/cm3, whereas without ultrasound the density
was 1.7 g/lcm® with crystals dimensions of 30...40 um. It was shown that for such a layer
the corrosion rate of steel did not exceed the normative rate of 0.05 mm/year, and heat
transfer from the metal to water was practically not impaired owing to the high density and
low thickness of the scale layer.
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PE3IOME. Ha ocHOBI 4MCIIOBOTO pO3B’sI3yBaHHs KpailoBUX 3amad Teopil Maiux
MPY)KHO-TUTACTUYHUX JedopMaiiil s JHIKHO 3MIIHIOBAHOTO MaTepiany 3 ypaxyBaHHIM
PO3BaHTaKCHHS 3’SICOBAHO BIUIMB KOHICHTPATOPIB HANpPYXEHb (KBaIPAaTHOrO OTBOPY,
po3pi3y abo abCOIIOTHO KOPCTKOTO BKIIFOUEHHS) B IUIACTHHI Ha 1i MIIHICTh 32 OIHOBICHOTO
po3Tsry.

PE3IOME. Ha oCHOBaHHMH YHCIIEHHOT'O PEIICHUSI KPAaeBhIX 3a/1a4 TEOPHUH MAJBIX YII-
PYro-IUTaCTUYECKUX AedOopMalUi Ui JTMHEHHO YIPOUYHSIONMIErOCsl MaTepuaga C yIeToM
pa3rpy3KH HCCIIEOBAHO BIHMSHUE KOHIIEHTPATOPOB HANPSKEHUH (KBaApaTHOE OTBEPCTHE,
paspe3 b0 abCOMIOTHO JKECTKOE BKIIIOYCHHE) B TUIACTHHE HA €€ TIPOYHOCTH IPH OTHOOC-
HOM pacTsDKEHHH.

SUMMARY. The influence of the stress concentrators (a square hole, a cut and a rigid
inclusion) on the plates strength under uniaxial tension was investigated on the base of the
numerical solution of the boundary problems of the small elastoplastic deformations theory
for linear strengthening material, taking into account its unloading.
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