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PE3FOME. JlociimpKkeHO BIUTMB KOPO3iHO-aKTUBHHUX HeMeTaneBux BimoueHb (KAHB)
Ha Kkoposiro crani 38XH3M®A. BussieHo HOBHH iX BuA po3mipoM 2...30 um 3 BMiCTOM
¢dTOpYy, AKMIT CIPUYNHSE aHOMAJIBHO MIBUAKE MOIIKOPKEHHST OypHIIBHUX TPYO 13 1i€i crai.
Taki BKIIFOUCHHS BAKKO IICHTH(IKYBATH 33 TOMTOMOI0I0 MeTajaorpadidHoro anamizy. Bonu
HE BIUIMBAIOTh HA 3arajbHUI XIMIYHUIA CKJIaJ CTalli, XapaKTEPUCTUKU MIIHOCTI Ta ylIapHy
B’SI3KiCTh 3a KiMHAaTHUX Ta noHmkeHuX (—50°C) temmeparyp. 3ampomoHOBaHO HOBHH IiJl-
xig qis BusHaueHHss KAHB y cramsx, skuii mojsrae y JOCIiKEHHI 37aMiB, a He nutidis
3paskiB. Ha BimMiHy BiJ iCHYFOUHMX METO/IIB, BiH A€ MOXKJIUBICTD OI[IHMTH XIMIUYHHUI CKIIa]
Ta KOPEKTHO BIITBOPIOE iX (hopmy.

PE3IOME. ViccnenoBaHo BAMSIHHE KOPPO3UOHHO-AKTUBHBIX HEMETAIIMUECKHUX BKIIIO-
yernii (KAHB) Ha xopposuto cramm 38XH3M®DA. OOHapykeH HOBBHI WX BHJ pazMepoM
2...30 um ¢ comepkanueM (HTopa, KOTOPBIH SBISIETCS MPUUUHON AHOMAIBHO OBICTPOTO T0-
BpEXJeHUSI OypHIBHBIX TPYO M3 3Tol cranu. Takue BKIIOYEHHS TPYIHO HICHTH(GHIUPO-
BaTh C IIOMOIIBIO MeTayutorpaduyeckoro aHainu3a. OHM He BIMAIOT HA OOIIMIA XUMHYECKHI
COCTaB CTaJH, MPOYHOCTh U YJAPHYIO BS3KOCTh NPU KOMHATHBIX M MOHIKeHHBIX (—50°C)
teMieparypax. [Ipemnoxes HoBbll nmoaxon st onpeaenenust KAHB B cramsx, kortopblit
3aKIII0YaeTCsl B MCCIIEIOBaHUM M3JIOMOB 00pa3loB, a He numdos. B ormmume ot cymie-
CTBYIOIIMX, OH ITTO3BOJISIET KOPPEKTHO OLEHUTH Pa3Mephl, INIOTHOCTh, GOPMYy W XHMHUEC-
KM COCTaB BKJIFOUECHUH.

SUMMARY. The effect of corrosion-active non-metallic inclusions (CANI) on the
corrosion of 38XH3M®A steel is investigated. A new type of fluorine-containing inclu-
sions (size 2...30 pum) is found. These CANI cause abnormally rapid damages in drill pipes
of this steel. The identification of such inclusions by metallographic analysis is difficult.
They do not affect the overall chemical composition of the steel, its strength characteristics
and its toughness at room and low temperatures (-50°C). A new approach is proposed to
the determination of CANI in steels to investigate fractures surfaces rather than specimens.
Unlike existing methods, a new approach allows to estimate the size, density, shape and
chemical composition of inclusions.



Nyrkova L. I., Osadchuk S. A., Rybakov A. A., and Melnychuk S. L.
Methodological approach and criterion of the estimation
of pipe steel susceptibility to stress corrosion cracking ...........ccocvevveveeieienenene s 14

PE3FOME. TlpoaHaiizoBaHO 0COOJIMBOCTI KOPO3iiHO-MEXaHIYHOTO PYHHYBaHHS 3pas3-
KiB TpyOHOi cTani Tumy X70 B yMOBax, IO MOJENIOIOTH BIUIMB Pi3HUX KOMOIHAII# cTpec-
KOpPO3iHUX YUHHHKIB. J{JI OIL[iHIOBAaHHA CXHMJIBHOCTI 0 KOPO3iHHOTO pO3TPiCKYBaHHS Bif
HanpyxeHHsa (KPH) 3anpomoroBano 6e3po3mipHuii koedimieHT Ks, 10 JOpiBHIOE BiTHOIICH-
HIO BiTHOCHOTO 3BY)KYBaHHS 3pa3Ka y MOBITPi Ta y po3unHi. BBeneHo kputepiii omiHioBaH-
Hs: ctanb cxwibHa 10 KPH, skmio 3HadenHs koedimnienta Ks mopiBHIoe abo nepeBumye 1,6.

PE3FOME. TlpoaHanu3upoBaHEI OCOOCHHOCTH KOPPO3HOHHO-MEXaHMUECKOTO paspy-
meHus o0pa3oB TpyOHOH cTanu Trna X70 B YCIOBHAX, MOACIHUPYIOUINX BIUSHUE Pa3iiny-
HBIX KOMOMHAIUi CTpecc-KOpPO3NOHHBIX (hakTopoB. JIJisi OLEHKH CKIOHHOCTH K KOPPO3H-
OHHOMY pactpeckuBanuto noxa HampsbkeHneM (KPH) mpennoxxen 6e3pa3mepHsiii Koadhdu-
I[ICHT, PaBHBIA COOTHOIIEHUIO OTHOCUTEIILHOTO CYKEHHs 00pa3lia Ha BO3/yXe U B PacTBO-
pe. Benen kputepuii oneHku: craib ckionHa Kk KPH, ecnu 3nadenue xosdduimenta K
paBHO wiH 6ompie 1,6.

SUMMARY. The peculiarities of the corrosion-mechanical cracking of X70 pipe steel
specimens under conditions that simulate the effect of various combinations of the stress-
corrosion factors are analyzed. To estimate the susceptibility to stress corrosion cracking,
the dimensionless coefficient is proposed. It is equal to the ratio of the relative narrowing of
the sample in air and in the solution. A criterion of assessing is introduced: the steel is sus-
ceptible to stress corrosion cracking if the value of the coefficient Ks is equal to or greater
than 1.6.

Zin 1. M., Pokhmurskii V. 1., Khlopyk O. P., Karpenko O. V., Pokynbroda T. Ya.,
Korniy S. A., and Tymus M. B. Corrosion inhibition of aluminum alloy
in agueous ethylene glycol solution by ramnolipid biocompleX...........cccovcniniennnen, 21

PE3IOME. JlocnimkeHo eeKTHBHICTD IHTIOYBaHHS KOPO3ii aJIlOMIHIEBOTO CILUIaBYy Y
BOJIHO-CTHJICHTTIKOJICBOMY PO3YHMHI €KOJIOTIYHO OE3IEeYHHM PaMHOIIMIIHAM Oi0KOMIUICK-
com (PBK) — mpoaykrom 6Giocunte3y mramy Pseudomonas sp. PS-17. Beranosneno, mo
OiloreHHUIt HTIOITOP Y BOAHO-CTHICHTIIKOJIEBOMY PO3YHHI 3MEHIITYE MIBHKICTE K aHOIHOI,
TaK 1 KaTOJTHOI peakIiil Ta MiJBUIIYE OIip MePEHOCY 3aps Ty 3pa3ka alfOMiHIEBOTO CIIABY B
2,6 pazm, 10 BKa3ye Ha MOXIIMBICTh YTBOPEHHS Ha MeTalli TPHBKOI 3aXMCHOI TUTIBKH BHAC-
JI0K afcopOIlii MOJIEeKys iHriOiTopa Ta YTBOPEHHS KOMIUICKCHHX CIOJYK 3 KaTiOHAMHU
amowmiHito. [Tokazano, mo PBK € edexTrBHUM iHMiOITOPOM KOPO3ii Ha CBIXKOYTBOpEHIH 10-
BEPXHI aJIFOMiHIEBOTO CIUIaBY, IPO 11O CBIYUTH 301IbLICHHS NIBUAKOCTI HOTo pernacusariii.

PE3FOME. Vccnenosana 3¢ GeKTHBHOCTh HHTHOMPOBAHUSI KOPPO3UH ATFOMHUHHEBOTO
CIUTaBa B BOJIHO-OTHJICHIJIMKOJIEBOM PacTBOPE IKOJOTMUYECKH OE30MaCHBIM PaMHOJIUIU/L-
HbIM 6rokomiiekcom (PBK) — npoxykrom Guocunresa mramma Pseudomonas sp. PS-17.
YCTaHOBIIEHO, YTO OMOTEHHBIN MHTHOWTOP B BOJHO-3THIICHIIIMKOJIIEBOM PACTBOPE YMCHB-
IIaeT CKOPOCTh KaK aHOAHOM, TaK W KaTOJHOHM pEeakIiif U MOBHIIIACT CONPOTUBIICHUE TIepe-
HOca 3apsiga o0pasma arfOMUHUEBOTO CIDIaBa B 2,6 pa3a, 4TO YKa3bIBaeT Ha BO3MOXKHOCTh
00pa3oBaHUs Ha MeTallIe 3aIUTHON IUICHKH BCIEACTBUE aICOPOIMH MOJIEKYJ HHTHOUTOpa
1 00pa30oBaHUsI KOMILUICKCHBIX COCIMHEHHUH ¢ KaTHoHaMmu amoMuHus. [Tokazano, yro PBK
sBIsieTcss () (HEKTUBHBIM HHTHOUTOPOM KOPPO3WU HAa CBEKEOOPa30BAaHHON MOBEPXHOCTH
JTIOMUHHEBOTO CITJIaBa, O YE€M CBHUJCTEILCTBYET YBEIHMYECHHE CKOPOCTH peracHBaIK
MeTaJuia.

SUMMARY. The efficiency of corrosion inhibition of aluminum alloy in aqueous
ethylene glycol solution by environment friendly ramnolipid biocomplex (RBC) which is a
product of biosynthesis of strain Pseudomonas sp. PS-17 is investigated. It is established
that the biogenic inhibitor in aqueous ethylene glycol solution reduces the rate of both
anode and cathode reactions and increases the charge transfer resistance of the aluminum
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alloy sample in 2.6 times, thus indicating the development of the adsorption film. The
formation of a complex compound between aluminium ions and rhamnolipid on the alloy
anodic sites might be also possible. It is shown that RBC is an effective corrosion inhibitor
in the solution on freshly formed surface of the aluminum alloy, as evidenced by a repassa-
tion rate increase.

Slobodian Z. V., Mahlatiuk L. A., Kupovych R. B., Koretska N. I, and Zin Ya. I.
The influence of trehalose lipid culture fluid supernatant on steel 20
and aluminium corrosion in chloride SOIULIONS .........ccovviiiieneie e, 27

PE3IOME. TlokazaHo, 1110 CYIIepHATAHT KyJIbTypalbHOI pignHn Tperaiozomninixy (CKPT)
— TPOAYKTY XUTTEMSUTBHOCTI Gaktepiit R.erythropolis Au-1, mie mpoTrkopo3iiiHo Ha cTaih
20 ta amominiii y cepenosuiii 0,1% NaCl i mogenpHOMy po3uuHi miacToBoi Boau. B mia-
na3oHi Temreparyp 25...50°C CKPT 3amxkye mBuakicts kopo3sii crami 20 y 6,2—4,3 pasy, a
amoMiniro y 2-3,8 pasu y 0,1% NaCl ta y 2,9-1,5 pasu i y 3,1-3,2 pa3u y MonenbHOMY
po3umHi BinnoBiaHo st craii 20 Ta anroMiHito. BeTaHOBIEHO, 1110 iHTIOITOPHI BIACTHBOCTI
CKPT 3yMmoBJeHI HOro rajabMIBHOIO Ji€l0 Ha OOWIBI €JICKTPOIHI peakilii BHACTIIOK aj-
copO1ii Ha MOBEPXHI METaNy.

PE3FOME. Tloka3zaHo, 9TO CyNEepHATaHT KyJIbTYPaJIbHOM >KUIKOCTH TPETato30JuIuIa
(CKKT) — mpoaykra xu3HeaesTenpHocTH Oaktepuii R.erythropolis Au-1, umeer npoTuso-
KOppo3HoHHOE AeiicTBre Ha ctanb 20 u amomunnii B cpene 0,1% NaCl u monensHOTO pac-
TBOpa MIacToBoil BoJbl. B auamazone temmneparyp 25...50°C CKXT noHuxkaeTr CKOpocTh
Kopposuu ctanu 20 B 6,2—4,3 pa3a, a amromuaus B 2—3,8 pasza B 0,1% NaCl, a Takxke B 2,9—
1,5 pa3a u B 3,1-3,2 pa3a B MOAEIBHOM PacTBOPE COOTBETCTBEHHO AJis cTanu 20 U anoMu-
HUA. Y CTaHOBIIEHO, 4T0 HHrHONTOpHBIE cBoticTBa CKIKT 00yCiioBIeHBI €ro criocOOHOCTEIO
TOPMO3HUTH 00€ 3JIEKTPOIHBIC PEAKIINH BCICACTBHE aCOPONNH Ha TOBEPXHOCTH METalIa.

SUMMARY. It is shown that the trehalose lipid culture fluid supernatant (TLS), pro-
duced by R.erythropolis Au-1 bacteria, exhibits anticorrosive effect on steel 20 and alumi-
num in 0.1% NaCl solution and model solution of strata water. In the temperature range of
25...50°C TLS reduces corrosion rate of steel 20 in 6.2—4.3 times and aluminum in 2-3.8
times in 0.1% NaCl and in 2.9-1.5 times and in 3.1-3.2 times in the model solution for
steel 20 and aluminum, respectively. It has been established that the inhibitory properties of
TLS are caused by its effect on both electrode reactions due to adsorption on the metal
surface.

Ostash O. P., Podhurska V. Ya., Vasyliv B. D., Kulak L. D., Kuzmenko M. M.,
and Fisk A. E. Strength and corrosion-fatigue crack growth resistance
of Ti—-Nb—Zr-Si alloys of biomedical application ..............cccocevveeviiiiiiccr e, 34

PE3FOME. JlocnikeHO BIUIMB XIMIYHOTO CKJIaIy Ta TEPMOMEXaHIYHOI 1 TepMidHOI
00poOOK Ha KOHCTPYKIIIIHY MIIHICTB, SIKy BH3HAYAaIOTh XapaKTEPUCTHKH MIITHOCTI 1 IHK-
JYHOT TPIIMHOCTIHKOCTI, @ TaKoXX KOpO3iiHI 1 KOpPO3iHHO-BTOMHI BJIACTHBOCTI CIIJIaBiB
cucteM Ti—Nb-Si i Ti—-Nb—2Zr-Si, sii mopiBHIHO 3i BCTAHOBICHUMH JUTS ITAPOKOBKHUBAHO-
ro cmiaBy cuctemu Ti—Al-V GiomennuHoro mpusHaueHHs. BusBIeHO, 110 32 YMOBH Ha-
JUIHOTO KOHTPOJIIO MOSIBH 1 PO3BUTKY MEXaHIYHUX Ae(eKTiB (yTOMHHUX TPILUH) Y BUpobax
3i crutaBy Ti—18,7Nb—1,0Si BiH € anprepHaTuBoio cruiasy Ti—6A-4V.

PE3FOME. ViccnenoBaHO BIUSHUE XHMHYECKOTO COCTaBa, TEPMOMEXaHWUYECKOH W
TEepMHYECKOH 00padOTOK Ha KOHCTPYKIMOHHYIO IPOYHOCTh, KOTOPYIO ONPEACISAIOT XapaK-
TEPUCTUKH MTPOYHOCTU M IIUKINYECKOH TPEIMHOCTOWKOCTH, a TaK)Ke€ KOPPO3HOHHBIE U KOP-
PO3HOHHO-yCTaNOCTHBIe cBoiicTBa cmuaBoB cucteM Ti—Nb-Si u Ti—-Nb-Zr-Si, xoropsie
CpPaBHEHBI C YCTaHOBIJICHHBIMHU JUISl YaCTO MCIONB3yeMoro cruiaBa cucreMbl Ti—Al-V 6uo-
MEIUIIMHCKOTO Ha3HaueHHs. [10ka3aHo, YTO P HAACKHOM KOHTPOJIC 3 TIOSBIICHUEM U pa3-
BUTHEM MEXaHHUYECKUX Je(PeKTOB (YCTaTOCTHBIX TPEIINH) B m3menusx cruias Ti—18,7Nb—
1,0Si sBstetcst anpTepHatnBoii crutaBa Ti—6Al-4V (ELI).



SUMMARY. The influence of chemical composition and thermomechanical and ther-
mal treatments on the structural strength, determined by the characteristics of strength and
cyclic crack growth resistance, as well as the corrosion and corrosion-fatigue properties of
Ti—Nb-Si alloys and Ti—Nb—Zr-Si alloys are investigated. These characteristics are compared
to those determined for a widely used Ti—Al-V alloy of biomedical application. It is shown
that under reliable control of the appearance and development of mechanical defects (fati-
gue cracks) in products the Ti—18.7Nb-1.0Si alloy is an alternative to the Ti-6Al-4V alloy.

Uschapovskyi D. Yu., Byk M. V., Linyucheva O. V., Frolenkova S. V.,
Redko R. M., and Yakubenko V. V. Corrosion resistance of bright nickel
€0Aatings iN aCELIC ACIA VAPOT ......ccvvieiierieiee et se ettt ste et e sresnenne e 42

PE3IOME. JlocnimkeHo KOpO3iiiHy MOBENIHKY OJMCKYyYUX HIKEJIEBHX HOKPHBIB y Ta-
pax KoHIeHTpoBaHOi ouToBoi Kuciotd. Ocamy i3 BmictoMm cipku 0,25 wt.% onepkaHo 3
€JIEKTPOJITY GJIMCKYHYOro HiKeIIoBaHHs 3 jojaaBannam 5 g/dm? caxapuny. Bussieno, mo ix
MOTEHINamK 3MiHI0IThCT B Mexkax —0,02...—0,01 V. BcraHoBneHo, 110 i Yac €KCIIOHY-
BaHHs HIKEJIEBUX OCAJliB Yy Mapax OITOBOI KHUCIOTH KUIBKICTh CIPKHM Ha MOBEPXHI METaIy
TMOCTYNOBO 3pocTae Ta gocsrae 3,32 wt.%. [i koHueHTpallisi y TIBKOBUX MPOAYKTaX KOPO-
3i{ YOPHOTO KOJIBOPY, SIKI YTBOPIOIOTHCS MICJIsL JOOM EKCIIOHYBAaHHS B IIMX Mapax, CTAHO-
BUTH ~22 at.% 1 3a CKJ1aj0M BiAMOBiAa€ Cybhiqy HIKEITIO.

PE3FOME. ViccnenoBaHO KOPPO3HOHHOE TOBENCHIE ONECTSAMINX HUKEICBBIX MOKPHI-
THH B Mapax KOHIICHTPUPOBAaHHOH yKcycHOU kucnoTel. Ocanku ¢ 0,25 Wt.% cepsr momyda-
JIM W3 DJIEKTPOIMTA OGIECTAMEr0 HUKENMPOBaHHUs ¢ nobasieHueM 5 g/dm?® caxapuna. Bei-
SBJICHO, YTO B 3THX YCIOBHSIX MX IOTEHIHAJBI M3MEHsA0TCS B npenenax —0,02...-0,01 V.
YcTaHOBIEHO, YTO B IPOLEcCe HKCIIOHUPOBAHMUS HUKEIEBBIX OCAJKOB B Mapax yKCYCHOU
KHCJIOTHI KOJIMYECTBO CEPhbl Ha MOBEPXHOCTH MeTajlla IOCTENEHHO BO3pacTaeT U JOCTUraeT
3,32 wt.%. Ee xoHIeHTpalMs B INICHOYHBIX MPOJYKTaX KOPPO3UU YEPHOTO [BETA, KOTOPHIE
00pa3yIoTCs Mociie CyTOK 3KCIIOHUPOBAHUS B IapaX YKCYCHOW KHUCIIOTHI, COCTABIISIET OKOJIO
22 at.% u 1o cocTaBy COOTBETCTBYET CYIb(PUITY HUKEIIS.

SUMMARY. The corrosion behavior of bright nickel coatings in concentrated acetic
acid vapor is studied. Deposits with sulfur content of 0.25 wt.% are obtained from a bright
nickel electrolyte with addition of 5 g/dm? of saccharin, while their potentials in acetic acid
vapor vary within the range —0.02...-0.01 V. It is shown that in the process of exposure of
the investigated nickel deposits in acetic acid vapors, the amount of sulfur on the metal surface
gradually increases and reaches 3.32 wt.%. It is established that the sulfur content in black
corrosion products film, which is formed after one-day exposure to acetic acid vapor, is
about 22 at.% and corresponds to the nickel sulfide.

Smirnov A. 4., Shepil T. E., Kozin V. Yu., Bjezhenko A. A., Rutkovska K. S.,
and Pilipenko A. I. Corrosion resistance of structural materials
IN TUNQGSTALE SOIULIONS ..ottt 49

PE3FOME. BcTaHOBIICHO, 110 KOPO3iifHYy aKTHBHICTh BOJIb()PAMATHHX PO3YMHIB 00Y-
MOBJIIOIOTh (PTOPHI-HOHM 1 3arajibHa JIy)KHICTh. BU3HAUEHO ONTHUMAaJIBHUI PEXKUM 3BaplO-
BaHHS BYIJICIIEBHUX, XPOMHUCTHX Ta XPOMOHIKEJIEBUX CTalleil. Y BUXiZHOMY BOJIb(pamMaTHO-
My PO3YHHI MaKCHMAJbHY IIBUAKICTH KOPO3ii 3aiKkCOBaHO JUIA 3pa3KiB BYTJIENEBOI CTaii
BCr3cn 3i 3BapHUME mBaMU. ENEKTPOXIMIYHUME HOCIHIPKEHHSIMH BHUSIBICHO, IO Y BUXIJI-
HOMY PO34MHI 115l CTallb 32 KIMHATHOI TEMIIEpaTypH KOPOJY€E y TaCHBHOMY CTaHi, a 3 MiJBU-
IIEHHSAM TeMIepaTypHu abo KOHIIEHTpallii KOMIIOHEHTIB 0 3HaYeHb, SIKi BiANOBIIAIOTH yIa-
peHOMY pPO3YHMHY, — B aKTHBHOMY. XPOMHCTI Ta XpOMOHiKeneBi crami Mapok 08X13,
08X22H6T i 12X18H10T 36epiratoTh MacHBHUN CTaH SIK Y BUXiTHOMY, TaK i B yIapeHOMY
po3unnax. [Taponitu mapox [TIOH-A, ITOH-b, [IOH-B i ryma TMKI] ximMi4HO TpUBKi, TO-
My NPHUIATHI [l BATOTOBJICHHS NPOKIIAIOK y BuxigHoMy posunHi NaWOs.

PE3IOME. Tloka3zaHO, 9TO KOPPO3MOHHYIO aKTHBHOCTH YHAapEHHBIX BOJb(PaMaTHBIX
pPacTBOpPOB 00YCIOBINBAIOT (DTOPU-MOHBI M OOIIas IMEJIOYHOCTh. Y CTAHOBJICH ONTHMAIb-



HBIIl PEXKHUM CBapKH yIIIEPOJIUCTBIX, XPOMUCTHIX U XPOMOHHUKEJEBBIX cTalieid. B mcxomHom
BOJIb(ppaMaTHOM PacTBOpE MaKCHMAaIbHYIO CKOPOCTh KOPPO3WH 3a()MKCHPOBAHO Ui 00-
pasLoB O CBapHBIM LIBOM U3 yriiepoauctoi ctanu BCt3cn. DneKTpoXuMUYeCKUMH Hccie-
JIOBAaHMSIMH BBLIBIICHO, YTO B HCXOJHOM PacTBOpE 3Ta CTalb IIPU KOMHATHOI Temmeparype
KOppOIUpYeT B NMACCHBHOM COCTOSIHMH, a C IIOBBIIICHHEM TEMIEpaTyphl pPacTBOpa WU
KOHIICHTPAIIN KOMIIOHCHTOB JIO 3HAUY€HHH, COOTBETCTBYIOIINX YIAPEHHOMY PacTBOpY, — B
aKTUBHOM. XpOMHUCTHIe u XpoMmoHHKeneBsie ctamu 08X13, 08X22H6T u 12X18H10T co-
XPaHAIOT MACCHBHOE COCTOSHME KAaK B MCXOJHOM, TaK M B YMapeHHOM pactBopax. Ilapo-
uHuTH Mapok [TIOH-A, [TIOH-b, ITOH-B u pesnny TMKII] M0XHO HCITOIB30BATD IS M3TO-
TOBIICHHSI TIPOKJIAIOK B HCXOAHOM pactBope NaWO,, Tak Kak OHH 00JIafal0T XHUMAYECKOH
CTOMKOCTBIO.

SUMMARY. It is established that the corrosion activity of tungsten solutions is condi-
tioned by availability of fluoride ions and by total alkalinity. Metallographic study of
welded joints allows us to establish the optimal mode for the carbon, chromium and nickel-
chromium steels welding. Corrosion tests of steel specimens with the welded joints show
that carbon steel BCt3cn demonstrates a maximum corrosion rate in the initial solution.
Electrochemical studies show that the BCt3cm steel immersed into the initial solution cor-
rodes at room temperature in its passive state. A rise in the solution temperature or an in-
crease in the components concentration to the values corresponding to those of evaporated
solution cause the steel corrosion in the active state. Chromium and nickel-chromium steels
08X13, 08X22H6T and 12X18HI10T maintain their passive state both in the initial and in
the evaporated solution. Due to its chemical stability PON-A, PON-B, PON-V paronite and
the TMKS rubber can be used for the gaskets manufacture intended for the work in the
initial Na;WOy solution.

Lobach K. V., Sayenko S. Yu., Shkuropatenko V. A., Voyevodin V. M., Zykova A. V.,
Zuyok V. A., Bykov A. A., Tovazhnyanskyy L. L., and Chunyayev O. M.
Corrosion stability of SiC-based ceramics in hydrothermal conditions....................... 56

PE3FOME. JlocmimKeHO MOXIIUBICTD MiBUIICHHS KOPO3iHHOI TPUBKOCTI KepaMiKH Ha
ocHOBI kapOiny kpemHiro (SiC) B yMOBaX BHCOKOTEMIIEPATYPHOTO Mapy, SAKi BiIMOBIIAIOTH
HOPMaTHBHHM yMOBaM €KCILUTyaTauii OOOJIOHKH JUIs IMajkBa BOJOBOASHHUX €HEPreTHYHUX
peakropis (BBEP-1000). ®opmyBanu ta cmikaiu 3pa3ku SiC 3/6e3 noxatkiB Cr i Si meTo-
JIOM BHCOKOIIBUKICHOTO TapsI0To MpecyBaHHsS B TpadiToBiii mpec-hopMi y Bakyymi. Ko-
po3iitHi BunpoOyBaHHs 37ilicHeHO 3a Temreparypu 350°C ta Tucky 16,8 MPa, Bupomosxk
1000 h y BomHOMY cepeoBHIL, sSiKe BUKOPUCTOBYIOTH B TemioHocii BBEP-1000. di3uko-
MeXaHi4YHi XapakTepucThku kepamiku SiC 1o Ta micis BUIpoOyBaHb MPOAaHATI30BaHO Me-
TOJJAMU PEHTIeHIBChKOT AM(PaKIil, CKaHyBaJbHOI EIEKTPOHHOT MIKPOCKOII, eHeproauc-
NepCiiHOI PEHTreHIBChKOT CIIEKTPOCKOIIl, BHMIPSHO TBEPHICTh Ha MIKPOTBEpAOMETpI
[IMT-3. BcraHoBiieHO, 110 JeryBaHHs KapOily KpeMHII0 XpOMOM HaiiCHIIbHIIE MiIBUILY€E
HOoro Kopo3iiiHy TPHUBKICTh, HE CIIPUUMHSIOUH 3HIDKSHHS MIKPOTBEPJOCTI Ta TPILMHOCTIH-
KOCTI.

PE3IOME. VccnenoBaHo BO3MOXKHOCTD MOBBILIEHHUS KOPPO3UOHHOM CTOMKOCTH Kepa-
MHKH Ha OcHOBe kapOmpma kpemHHs (SiC) B yCIOBHAX BBICOKOTEMIEPATYPHOTO Iapa, KOTO-
pbIe COOTBETCTBYIOT HOPMAaTHBHBIM YCIOBHSM 3KCIUTyaTallny 0OOJIOUYKH JJIsl TOTUINBA BOJIO-
BOJISIHBIX 3Heprerruyeckux peakropoB (BBOP-1000). dopmupoBanu u criekanu o0Opasibl
SiC c/6e3 no6aBox Cr 1 Si METOJJOM BBICOKOCKOPOCTHOTO T'OPSIYEro IPEecCcOoBaHUs B rpadu-
TOBOH Tmpecc-popme B Bakyyme. Koppo3noHHBIE HCIBITAHUS OCYIIECTBIICHO MPH TeMIIEpa-
type 350°C u naBnenus 16,8 MPa, B reuenne 1000 h B BogHOI cpene, KOTOPYIO HCIIONB3Y-
10T B TemioHocuTene peakropa BBOP-1000. ®du3nko-MexaHHUECKHEe XapaKTEPUCTUKH Ke-
pamuku SiC 710 ¥ mOCHe MCIBITAaHUH MTPOaHAIM3UPOBAHBI METOJAMH PEHTTEHOBCKOHN In(-
PaKLUK, CKAHUPYIOLIEH 3IEKTPOHHOW MUKPOCKOIMH, SJHEPTOJAUCIIEPCUOHHON PEHTI€HOBCKOM
CIIEKTPOCKOITNH, U3MEPEHA KECTKOCTh Ha MUKpoTBepaomerpe [IMT-3. VcraHoBneHo, 4TO
JIETUPOBaHKUE KapOuaa KPEMHHS XPOMOM CHIIBHO ITOBBIIIAET €r0 KOPPO3HOHHYIO CTOHKOCTE,
HE BBI3BIBAsI CHIDKEHHUS] MUKPOTBEPIOCTH U TPEITHHOCTOWKOCTH.



SUMMARY. The possibility to improve corrosion resistance of silicon carbide cera-
mics (SiC) in the conditions of high-temperature vapor that correspond to standard opera-
tion conditions of WWER-1000 reactor shell is investigated. Formation and sintering of
SiC samples with/without additives of Cr and Si is carried out by high- speed hot pressing
in a graphite mold in vacuum. Corrosion tests are carried out at a temperature of 350°C and
a pressure of 16.8 MPa for 1000 h in medium used in a coolant of the WWER-1000 reactor.
The physico-mechanical characteristics of SiC ceramics before and after tests are analyzed
by X-ray diffraction, scanning electron microscopy, energy dispersive X-ray spectrometry,
and the measurements of hardness are performed on the microhardness tester MHT-3. It is
established that silicon carbide alloying with chromium additives gives the highest level of
corrosion resistance, the microhardness and crack growth resistance being not decreased.

Kryzhanivskyi Ye. I., Polutrenko M. S., Maruschak P. O., and Zakiyev 1. M.
Biocorrosion and localization of degradation processes on main gas
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PE3IOME. BusiBiieHO OCHOBHI 3aKOHOMIPHOCTI BIUIMBY CYJb(aTBiJHOBIIIOBAILHUX
Oakrepiii Ha Oiokoposito crami 17'1C-Y. Y3aranbHeHO MeXaHi3MHU Jerpajauii MoBepxHi
cTajiell MeToJIoM TonorpagiuHOro aHaizy, MIKpOIHICHTYBaHHS Ta ()PaKTOAiarHOCTYBaHHSI.
3anponoHOBaHO iHTI0ITOPH 0i0KOPO3ii Ta OOTPYHTOBAHO €PEKTHBHICTH iX 3aCTOCYBAHHS.

PE3FOME. YcTaHOBIICHBI OCHOBHBEIC 3aKOHOMEPHOCTH BIUSHHS CYIb(aTpeayupy-
fommx OakTepuil Ha 3aKOHOMepHOCTH Onoxoppo3uu cranu 17T1C-Y. OneHeHsl MeXaHu3-
MBI JIeTPaJaliy IOBEPXHOCTH CTAINM METOAOM TOHOrpaduieckoro aHaansa, MHKPOHUHJCH-
THUPOBaHUA U (PaKTOAHArHOCTHKH. [IpensnoxeHsl HHrHONTOPbI OGHOKOPPO3UH M 00OCHOBA-
Ha 3Q(PEKTUBHOCTb UX UCIIOIH30BAHMS.

SUMMARY. The main regularities of the influence of sulfate-reducing bacteria on the
regularities of biocorrosion of 17T'1C-V steel are established. The mechanisms of degradation
of the steel surface by the method of topographic analysis, microindentation and fractographic
analysis are evaluated. Inhibitors of biocorrosion are proposed and the effectiveness of their use
is grounded.

Karakurkchi H. V., Sakhnenko M. D., Ved M. V., Zyubanova S. I,
and Stepanova 7. I. Corrosion and physicomechanical properties of coatings
on AK12M2MgN alloy, formed by plasma-electrolytic oxidizing.........c.ccccevvevennnne. 74

PE3FOME. 3anpornoHoBaHO e(peKTHBHI pekuMHU (HOpMyBaHHS KOHBEPCIHHHX TTOKPH-
BiB 3MIIIaHUMH OKCHIAMH TLIa3MOBO-CIEKTPONITHYHIM okcuayBaHHsM (I[IEQ) amromiHie-
BUX CIDIaBIB y mipodochaTHUX 1 Ty)KHUX €NeKTPoIiTaX. BcTaHOBIEHO, IO 31 3MIHOKO KOH-
[EHTpaIlii KOMIIOHEHTIB enekTpoiity Ta mapamerpiB [IEO (ryctunm cTpymy Ta dacy o0-
pOOKH) (GOPMYIOTHCSI OKCHIHI MOKPUBH, II0 CKIAMAIOTHCS 3 MaTepialy METaJeBOI MaTPHIIi
Ta OKCHJIB MEPEeXiTHUX METaNiB Pi3HUX CKJIaay Ta Mopdoorii, ski 04iKyBaHO BIUIMBAIOTh
Ha X QyHKLIOHAJbHI BIACTUBOCTI. 3MilllaHi OKCHUIHI TOKPHUBH, copmoBaHi B pexumi [TEO,
MarTh MIKpOIJIOOYJSIPHY CTPYKTYPY i 3MEHIIEHHH PO3Mip KOHIJIOMEpaTiB, IiJBUIIEHY
MIKpOTBEp/iCTh, KOPO3iiHO Ta 3HOCOTPHUBKI. BpaxoByrouu MiKpOIrJIOOYJISIpHY CTPYKTYPY
MOBEPXHI Ta CKJIaJ] OKCHIHHUX MOKpUBIB Al | AlO3-MnOy i Al | Al;O3-CoOy, MOXHa OUiKY-
BaTH, 110 OTPUMaHi Martepiajy BUABIATUMYTh KaTaTiTHYHY AKTUBHICTb B OKHCHO-BiTHOB-
HHX PEaKIisiX 32 y4acTio KUCHIO, 30KpeMa, y poOOUHX Mpoliecax y ABUI'YHAaX BHYTPILIHBOTO
3TOPSHHSL.

PE3IOME. Tlpemnoxensl 3Q(dexkTHBHBIE PeXUMBI (POPMUPOBAHHUS KOHBEPCHOHHBIX
MOKPBITHIT CMEMIAHHBIMH OKCHIAMH IUIA3MEHHO-3JIEKTPOJIMTHYECKUM OKCHIMPOBAHUEM
(II30) amrOMHUHHUEBBIX CILIABOB B MUPOQPOCPATHBIX U MIETOUHBIX 3JEKTPOIUTAX. Y CTAHOB-
JICHO, YTO C M3MEHEHHEM KOHIICHTpAalWK KOMIIOHEHTOB 3JIEKTPOJIHTa U mapameTpoB 1120
(TITOTHOCTH TOKA M BpEMEHH 00pabOoTKH) (GOPMHUPYIOTCS OKCUIHBIEC TIOKPHITHS, COCTOSIINE
13 MaTepuaja MeTAUTMYECKOW MaTPHUIBl M OKCHJOB MEPEXOIHBIX METAJUIOB Pa3IMYHBIX CO-
cTaBa ¥ MOP(OJIOTHH, KOTOPHIE OKHAAEMO BIHSIOT Ha (QYHKIMOHAIBHBIE CBOHCTBAa. CMe-



IIaHHBIE OKCHJHBIE TOKPHITUS, chopMUpoBaHHEIE B pexume [120, uMeroT MHKpOriooy-
JSIPHYIO CTPYKTYPY M MEHBIIMH pa3Mep KOHIJIOMEPATOB, MOBBIIICHHYIO MHUKPOTBEPOCTH,
KOPPO3HUOHHYIO U W3HOCOCTOMKOCTh. YUHTBIBask MHUKPOIJIOOYISIPHYIO CTPYKTYpYy IOBEpX-
HOCTH M COCTaB OKCHJHBIX MOKPHITHH Al | Al;03-MnOy u Al | Al;03:CoOyx, MOXKHO OXKH-
JaTh, YTO MOJTYYCHHbBIE MaTepPHalIbl OYAYT NPOSBIATH KATATUTHIECKYIO aKTHBHOCTD B OKHUC-
JIMTEIbHO-BOCCTAHOBHUTEBHBIX PEAKIMAX C y4aCTHEM KHCIOPOIa, B YaCTHOCTH, pabodmx
Hporeccax B JBUIaTEIIX BHYTPEHHETO CTOPaHHUS.

SUMMARY. The effective regimes of the formation of the mixed oxides conversion
coatings by plasma-electrolytic oxidizing (PEO) of the aluminum alloys in pyrophosphate
and alkaline electrolytes are proposed. It is established that variation in the concentration of
the electrolyte components and PEO parameters (current density and treatment time) pro-
vides the formation of oxide coatings consisting of the basic matrix materials and the tran-
sition metal oxides of different composition and morphology that are expected to affect
their functional properties. Mixed oxide coatings formed in a PEO mode characterized by
microglobular structure with reducing the conglomerate size have an increased micro-
hardness, corrosion and wear resistance. Considering microglobular structure of the surface
and composition of oxide coatings Al | Al,03-MnOy and Al | Al,03-CoOy it can be expected
that the obtained materials will exhibit catalytic activity in redox reactions involving
oxygen, in particular, in working processes in internal combustion engines.

Boichyshyn L. M., Hertsyk O. M., Lopachak M. M., Kovbuz M. O., Hula T. H.,
and Pandiak N. L. Electrochemical features of triple amorphous alloys
based on iron and cobalt in alkaling SOIULIONS .........c.covvieiiiiiiie e 84

PE3IOME. JlocnijkeHo eNeKTPOXIMIiYHy HOBEIIHKY aMOp(GHHUX METAIEBHX CIUIABIB
(AMC) na ocHoBi Fe ta Co: FegSicB1s, C07,Si1sB1o Ta FegaNb,B1s y myxHHX po3unnax
pisHoi KoHueHTpamii. OxcuaHuii 3axucHuii 1map FegSigBis-enexTpona mopiBHAHO 3
Co07,Si18B10 Mae Hmkunit mpotukopo3siiiuuii 3axuct. Knacrepu Hiobir0 y crutasi FegsNbyBis
€ peakUiifHO 34aTHUMHU, L0 BHKJIMKA€E LIBHJKY IIOYaTKOBY B3aeMoJii0 enekTpona 3 1 M
BOJIHUM po3urnHOM KOH, sika CIIOBUIBHIOETECS 32 TPUBAIOTO KOHTAKTY 3 HOHAMH €JIeKTPO-
mity. CrnaBam FegoSisB14 Ta FegsNbyB14 BnacTiBa cxoxa enexktpoximiyna moBeainka y 1 ta
5 M Bomaux po3unHax KOH 3a mukimigHO1 mossipu3aiii 3pasKiB y arpeCHBHOMY CepeIOBH-
mri. EmexrpoxiMivni BmactuBocti AMC-eneKTpo/1iB BHACTIOK 5-KpaTHOTO CKaHYBaHHS I10-
TEHIIiaJTy 3aJIe)KaTh BiJl KOHIICHTPALii eIEeKTPOIIITY.

PE3FOME. VccnenoBaHO SIIEKTPOXMMHUYECKOE MOBEACHHE aMOP(HBIX METaTHYeC-
kux cmaBoB (AMC) na ocHoBe Fe u Co: FegoSigB1a, C072Si1gB1o u FegaNb2B14 B 1miemou-
HBIX PACTBOpax Pa3jin4HON KoHIeHTpaimu. OKCUIHBIN 3amuTHBIA cioi FegoSigBis-amext-
pona o cpaBHeHHIO ¢ Co72Si18B10 MIMeEeT MEHBIITYIO POTHBOKOPPO3MOHHYIO 3amuTy. Kiac-
Tepbl HHOOHS B ciutaBe FegaNDyBis sSBISIFOTCS peakiiMmoHHO CIOCOOHBIMH, YTO BBI3BIBACT
ObIcTpOe HavaIbHOE B3auMojieicTBHe 3nekTpoaa ¢ 1 M BomabsiM pactBopom KOH, kotopoe
NpH JUTMTEIEHOM KOHTAKTe ¢ MOHAMHU dJiekTponuta 3amemisercs. CrmaBam FegoSicBis u
FessNb2B14 CBOCTBEHHO CXOKee AEKTPOXHUMHUUYECKoe moBeneHue B 1 1 5 M BOAHBIX pac-
tBopax KOH mpu mukmIngeckoi moispu3anuy o0pasloB B arpecCHBHON cpene. DIIeKTpo-
xumuueckue csorctBa AMC-351eKTpoJI0B B PE3YJIbTATE 5S-KPAaTHOIO CKAaHWPOBAHUS MOTEH-
I[Maja 3aBUCAT OT KOHIEHTPALIMHN 3JI€TPOJIUTA.

SUMMARY. The electrochemical behavior of amorphous alloys based on Fe and Co:
FegoSieB14, C072Si1gB1o and FessNb2B14 in alkaline solutions of different concentration is
investigated. The oxide layer of the FegSisB14-electrode compared to Co72Si1sB1o has less
anti-corrosion protection. Niobium clusters in the FegaNb2B14 alloy are very reactive, which
cause a rapid initial interaction of the electrode with the 1 M KOH aqueous solution. Inter-
action after prolonged contact with the electrolyte ions slows down. The FegoSigB14 and
FessNb2B14 alloys have a similar electrochemical behavior in the 1 M and 5 M KOH aqueous
solutions after cyclic polarization in an aggressive environment. The electrochemical pro-



perties of amorphous electrodes after five potential scanning cycles depend on the electro-
lyte concentration.

Kuskov Yu. M., Zhdanov V. A, Riabtsev I. O., Student M. M., and Veselivska H. H.
Ways of improvement of corrosion resistance of coating deposited
under flux with high-chromium cored WIre ..........ccccvovveveieiinie s 90

PE3FOME. 3anpomoHOBaHO KOpPO3iffHY TPUBKICTh ITOKPHBY, HAIUIABICHOTO Mij IIa-
poM ¢rocy mopommkoBiM aporom [ITI-Hn-30X20MH, migsumuTu 3MiHOIO criocoOy mia-
TOTOBKH HOTO IIMXTH, BBEACHHAM MOIU(DIKyBAIBHUX NOAATKIB O HEl Ta yJIBETPa3BYKOBOIO
yIapHOIO 00pOOKOI0 HAIUIABJICHOI IMOBEpxXHi. BCTaHOBICHO, IO HA II0 XapaKTEPUCTUKY
BiJUYTHIIIIE BIUTMBAIOTH IIMXTOBI MaTepialy B MIOPOIIKOBOMY IPOTi, mignaHi padiHyBaHHIO
EJIEKTPOIIIAKOBUM IeperuiaBoM. Ormip Kopo3ii 30iblIye HeBeIrKa KUIbKICTh 1Tpito, BBEe-
HOTO B MIUXTY. YJIbTpPa3ByKoBa 0OpoOKa HalIaBJIeHOI MOBEPXHI MOXKE MOJNIMIIUTH KOPO-
31i{Hy TPUBKICTh METAJy, aJie JUIs IIbOTO MOTPiOHI T0JATKOBI JOCIIIKEHHSI.

PE3FOME. TlpeanoxeHo KOPPO3UOHHYIO CTOMKOCTh MOKPBITHSA, HAIJIABIEHHOTO IO
¢mocom nopouikoBo# mpososiokoi [MI1-Hn-30X20MH, noBblaer, n3MeHsisi croco0 noj-
TOTOBKH €€ IIHMXTHI, BBOJS MOANGHUIMPYIOMNX T00aBOK M yJIbTPa3ByKOBOW yIapHOH oOpa-
60TKOM HaIIaBICHHOI MTOBEPXHOCTH. Y CTAHOBIICHO, YTO HA €r0 KOPPO3HOHHYIO CTOMKOCTh
Hanbosee CyIIeCTBEHHO BIMSET COAEPKaHUE IINXTOBBIX MaTepHalioB B MOPOIIKOBOH IpoO-
BOJIOKE, TIOABEPTHYThIE padHHUPYIOMEMY 3JIEKTPOIIIaKOBOMY IeperniaBy. IloBbimaer co-
MPOTHBJICHHE KOPPO3MM HEOOJBIIOE KONMYECTBO HTTpHA. YIbTpa3ByKoBas oOpaboTka Ha-
TUIABJICHHOW TOBEPXHOCTH MOJXKET YIYYIINTh KOPPO3HOHHYIO CTOHKOCTh MeTaija, HO A
3TOTO HY’>KHBI JOTIOJHUTENIBHBIC HCCIIEIOBAHHS.

SUMMARY. The possibility of increasing the corrosion resistance of a metal deposited
under flux with cored wire TIII-Hn-30X20MH is investigated by changing the method of
preparing its charge, introducing modifying additives and ultrasonic shock treatment of the
weld surface. It is established that the use of charge materials, subjected to refining
electroslag remelting, in the charge of the flux-cored wire has the greatest influence on the
corrosion resistance of the metal. The introduction of a small amount of yttrium into the
mixture increases corrosion resistance. Ultrasonic treatment of the weld surface may be a
promising way to improve the corrosion resistance of the metal, but this technique of
external influence on the weld surface of the product requires additional research.

Mertsalo I. P., Mazur A. S., Kuntyi O. I., and Zozulya G. 1. Electrochemical
obtaining of argentum polyacrylate solution as a precursor
for preparation of Silver NANOPAITICIES ..........cooviiiiiiiec e 96

PE3FOME. MeTo0M IMKIIIYHOT BOJIBTAMIICPOMETPIi JOCHIHKEHO aHOIHE PO3UYHUHEH-
Hs cpibna B po3unHi Hatpito nosiakpunary (NaPA). BuBueHo BrumB koHueHrtpauii NaPA,
TemrepaTypy Ta pH po3uuHy Ha elIeKTPOXiMIuHI XapaKTepUCTHKH cpibia 3a Horo mojspu-
3amii y po3uni. [Tokasano, o 3a £ =0,3...1 V ctpymMu po3unHeHHSs cpibia CyTTEBO 3pOC-
TAIOTh 31 30UTBIICHHAM KOHIICHTpalii mojiakpuiaty. BeraHoBneHO nudy3iiHAN XapakTep
aHoJHMX CTpyMiB 3a Temmepatyp 20...50°C. 3’scoBaHo, 10 3a KaTOJHOI MOJISApPH3ALil
(E = 0,15 V) BinOyBaeThCsl BiJIHOBJICHHS HOHIB apreHTYMY 3 YTBOPEHHSM HAHOYACTHHOK
(7...10 nm). 3anpONOHOBaHO BUKOPHCTOBYBATH aHOJHE POYMHEHHS Cpibia IUIs ofiepiKaH-
HSl PO3YMHIB IMOJIIaKPUJIATHUX KOMIUIEKCIB apreHTyMy — HPEKypcopiB CHHTE3Y CTadii3o-
BaHMX HAHOYACTHUHOK cpibuia.

PE3FOME. MeToaoM LUKIMYECKON BOJNBTaMIEPOMETPUU UCCIIEA0BAHO aHOJHOE pac-
TBOpeHHE cepebpa B pacTBope HaTpus nmosmakpuiara (NaPA). M3ydeHo BiIMssHEE KOHIIGHT-
paruu NaPA, temmepatypsl 1 pH pacTBopa Ha 3JIEKTPOXUMHYECKHUE XapaKTEPUCTHKHU Ce-
pebpa mpu ero nonspuszanyu B pactope. [lokazano, uyto npu £ = 0,3...1 V Toku pabcTBO-
peHns cepebpa CyIIeCTBEHHO BO3PACTAIOT C YBEIWYCHHEM KOHIICHTPAINMH MOJMaKpHUIaTa.
YcranoiieHo Audy3HBIA XapakTep aHOTHBIX TOKOB mpu Temreparypax 20...50°C. Berisic-
HEHO, YTO MpH KaTogHOW moJisapu3anuu (£ = 0,15 V) mporucxoauT BOCCTAaHOBIEHHE NOHOB



cepebpa ¢ obpaszoBanmeM Hanowactull (7...10 nm). [IpennoxeHO HCIIONB30BaTh aHOIHOE
pacTBopeHHe cepebpa i TOTYUICHUS PACTBOPOB MOJHAKPUIIATHBIX KOMIUIEKCOB AJ — mpe-
KypCOPOB CHHTE3a CTA0OMIN3NPOBAHHBIX HAHOYACTHII cepedpa.

SUMMARY. Anodic dissolution of silver in sodium polyacrylate (NaPA) solution is
investigated by cyclic voltammetry. The effect of NaPA concentration, temperature and pH
of the solution on the electrochemical characteristics of silver by its polarization in solution
is studied. It is shown that at E = 0.3...1 V, the dissolution currents of silver increase
significantly with increasing polyacrylate concentration. The diffusive character of anode
currents at temperatures of 20...50°C is established. It is found that cathodic polarization
(E =0.15 V) results in the recovery of argentum ions with nanoparticle formation (7...10 nm). It
is proposed to use anodic dissolution of silver to obtain solutions of polyacrylate complexes
of argentum — precursors for the synthesis of stabilized silver nanoparticles.

Chaikovskyi B. P., Kyryliv V. I., Dutka V. R., Tsizh B. R., Maksymiv O. V.,
Mykychak B. M., and Sydor P. Ya. The influence of temperature
and loading frequency on contact fatigue of 20XH3A and IIIX15 steels
under aggressive media €ffECt..........ccooiiiiiiciice 103

PE3FOME. JlocmimKeHO BIUIUB TEMIIEpaTypH poOOYOro CepeloBHINA Ta YaCTOTH Ha-
BaHTa)XEHHS Ha KOHTakTHY BToMy ctaneif 20XH3A i IIIX15 B onusi Ta 3%-My BomHOMY
pozumHi NaCl. ITokazaHo, mo 3i 30i7bLIEHHSM YacTOTH HAaBaHTA)XKEHb KOHTaKTHA BTOMA
cranei miguinyetscst B 3%-my BopHOMy po3umHi NaCl i He 3MiHIOETbCS B ONHMBI, a 3i
3pOCTaHHSIM TEMIIEpaTypu — 3HHXKYeThCS B 3%-My BomHOMy po3umHi NaCl Ta maibke He
3MiHIOEThCSE B onuBi. [loka3zaHo, 110 Taka MOBEMiHKA AOCIIXKYBaHHUX CTajeil 3yMOBIICHA
JIEF0 KOMIIOHEHTIB POOOYHX CEPEOBHUII Ta iX KOHICHTPAIIEID Y MOBEPXHEBHX IIapax Mij
9Jac BUIPOOYBAHb.

PE3FOME. VlccienoBaHO BIUSTHUE TEMIIEPAaTyphl U 9aCTOTHI HATPYKEHUS Ha KOHTAKT-
Hyto ycranocth craneit 20XH3A u IIX15 B macie u 3%-om BogHoM pactBope NaCl. I1o-
Ka3aHo, YTO C YBEJIIMYCHHEM YacCTOThl HArpyKEeHHs] KOHTAKTHAs YCTAJIOCTh CTaJlel MoB3IIa-
etcst B 3%-oM BomHOM pactBope NaCl u He u3MeHseTcs B Maclie, a C pOCTOM TeMIepaTyphl
— cHmkaercs B 3%-oM BomHOM pactBope NaCl u moutn He m3MeHseTcs B Macie. [loka3aHo,
YTO HA 3TH 3aBUCHUMOCTH BJIHSIOT JIEMEHTHI Pa0OYUX Cpell U MX KOHIICHTPALUS B TIOBEPX-
HOCTHBIX CJIOSIX BO BpeMsI HCIIBITAHHH.

SUMMARY. The influence of temperature of the working medium and the loading
frequency on contact fatigue of 20XH3A and IIX15 steels in oil and 3% NaCl water
solution is studied. It is shown that with increase of the frequency the contact fatigue of
steels increases in 3% NaCl water solution and does not change in oil while with tempe-
rature increase — decreases in 3% NaCl water solution and almost does not change in oil. It
is also shown that such behavior of studied steels is due to action of the components of the
working media and theirs concentration in the near-surface layers in testing.

Ivaskevych L. M. The influence of alloying with cobalt and hafnium
on hydrogen resistance of refractory nickel alloy...........cccocovvevieiiice 109

PE3FOME. JlocnimkeHo BIUTHB JeryBaHHs koOaimsToM (13,0 1 18,5 mass%) ta raduiem
(0,310,7 mass%) Ha BoHEBE OKPHXUCHHS Ta COJIbOBY KOPO3il0 JINTOTO HIKEJIEBOTO CILIABY,
sk MictuTh (mass%) 0,08 C; 21,3 Cr; 2,4 Al; 2,8 Ti; 0,5 Nb; 0,015 B; 0,005 Zr. 3a xim-
HaTHOI TeMIeparypH i THCKY BOAHIO 35 MPa BH3Hau€HO XapaKTEpPHUCTHKH KOPOTKOYACHOT
MIITHOCTI Ta IJTACTUYHOCTI i KUIBKICTh IUKIIB 10 pyHHYBaHHS. TPHUBKICTH O BUCOKOTEMIIE-
patypHoOi KOpO3ii OIIHIOBAJIM Micisi BATPUMKH y coisiHii cyminn 0,25 NaCl + 0,75 Na,SO
npu 1073 K. BeranoBneHo, 1m0 ragHii cyTTEBO MiABUIY€e KOPO3iiHY Ta BOJHEBY TPUBKICTh
cruiaBy. BusiBJI€HO onTHUMaibHE MOEJHAHHS MII[HOCTI, INIACTUYHOCTI, MAJIOLUKIIOBOT JIOB-
TOBIYHOCTI, BOJIHEBOI Ta KOPO3iHHOI TPUBKOCTI y cruiasi i3 18,5% xobanbty i 0,7% radHiro.

PE3IOME. ViccnenoBaHo BIUsHHE JerupoBanus kobansToM (13,0 u 18,5%) u raduu-
em (0,3 u 0,7%) Ha BOJOPOAHOE OXPYIUYMBAHHUE U COJIEBYIO KOPPO3HUIO JINTOTO HUKEJIEBOTO



cruiaBa, cogepskariero (mass%) 0,08 C; 21,3 Cr; 2,4 Al; 2,8 Ti; 0,5 Nb; 0,015 B; 0,005 Zr.
IIpu xoMHaTHOH TeMmmnepaType U AaBleHHH Bojopoaa 35 MPa onpeneneHsl xapakTepucTu-
KH KpaTKOBPEMEHHOM MPOYHOCTH M IUIACTUYHOCTH U KOJIMYECTBO IIUKIIOB JIO pa3pyIlIeHUs.
VYcToiuMBOCTE K BBICOKOTEMIIEPATYpHOH KOPPO3UHU OLIEHUBAIH I10CJIE BBIACPKKU B COJISA-
Hoit cmecu 0,25 NaCl + 0,75 Na»SO4 ipu 1073 K. YcranoBneHo, 9to 106aBku rapHUA Cy-
IIECTBEHHO IIOBBIIAIOT KOPPO3HOHHYIO M BOJOPOAHYIO IMPOYHOCTH CIUIaBa. BBIABIECHO
ONTHMAJIFHOE COYETAaHHWE IPOYHOCTH, IUTACTHIHOCTH, MAJOLMKIOBOH JOJITOBEYHOCTH,
BOJIOPOAHON M KOPPO3HOHHOM CTOHKOCTH B crutase ¢ 18,5% kobanbTa 1 0,7% radHus.

SUMMARY. The influence of allowing with cobalt (13.0 and 18.5%) and hafnium (0.3
and 0.7%) on hydrogen embrittlement and salt corrosion of cast nickel alloy containing
(mass%) 0.08 C; 21.3 Cr; 2.4 Al; 2.8 Ti; 0.5 Nb; 0.015 V; 0.005 Zr is investigated. At room
temperature and pressure of hydrogen at 35 MPa, characteristics of short-term strength and
ductility and a number of cycles before fracture are determined. Resistance to high-tempe-
rature corrosion is evaluated after exposure to a salt mixture of 0.25 NaCl + 0.75 Na,SO. at
1073 K. It is found that hafnium additives significantly increase the corrosion and hydrogen
resistance of the alloy. The optimum combination of strength, plasticity, low-cycle durabili-
ty of hydrogen and corrosion resistance in the alloy with 18.5% cobalt and 0.7% hafnium is
found.

Lukyanenko O. H., Pohreliuk I. M., Kravchyshyn T. M., and Trush V. S.
The influence of initial structure on BT22 titanium alloy nitriding ...........ccccceevvenee. 115

PE3FOME. JlocmimkeHO a30TyBaHHS THTaHOBOTO cruiaBy BT22 pi3Horo BuXigHOTO
CTPYKTYpHOTO cTaHy (rpy0o- Ta apiOHO3epeHHa CTpyKTypa) 3a Temmeparyp 750, 800 ta
850°C, TpuBanocTi BUTpUMKH 10 8 h Ta Tucky asory 10° Pa. ITokaszaHo, W0 BHXifHHMI
CTPYKTYPHHUH CTaH CIUIABY BIUTUBAE HA KIHCTHKY B3a€MOJIi 3 a30TOM, PiCT 3MIIIHEHOI MPH-
MOBEPXHEBOI 30HU, ()OPMYBAHHS Ta BJACTHBOCTI IIOBEPXHEBOT HITPUIHOT IJTIBKH.

PE3FOME. VccnenoBaHo a30THpOBaHHE TUTaHOBoro criaBa BT22 pasHoro ucxon-
HOTO CTPYKTYPHOTO COCTOSIHUS (KPYTIHO- M MEJIKO3EpeHHAs CTPYKTYypa) MPU TeMIeparypax
750, 800 u 850°C, mpoAOIKUTENEHOCTH BRIACPIKKH 10 8 h 1 qaBneHnn a3ora 10° Pa. Ioka-
3aHO, YTO MCXOJTHOE CTPYKTYPHOE COCTOSTHHE CIUIABA BIMSIET HA KHHETHKY B3aUMOJCHCTBHS
C a30TOM, POCT YHPOYHEHHOH NpPHUIIOBEPXHOCTHOM 30HBI, ()OPMUPOBAHNE U CBOMCTBA MO-
BEPXHOCTHOM HUTPUAHOMN IUICHKH.

SUMMARY. The nitriding of the BT22 titanium alloy of different initial structural
state (coarse-grained and fine-grained structure) is studied at temperatures of 750, 800 and
850°C, exposure time up to 8 h at a nitrogen pressure of 10° Pa. It is shown that the initial
structural state of these alloys has an influence on the kinetics of interaction with nitrogen,
growth of the strengthened near-surface zone, formation and properties of the surface
nitride film.

Malyshev V. V., Shakhnin D. B., Gab A. I., Kublanovsky V. S., and Schuster J.
Synthesis of chromium silicides in ionic MeltS...........cccoce v 122

PE3FOME. [Jocnimkeno Oe3cTpymoBe mudysiiiHe HACHYCHHS, METalOTEPMidHE Bif-
HOBJICHHS Ta €JICKTPOXIMIYHY HOBEAIHKY XpOM- i CHIIIIIIEBMICHAX PO3ILIABIB Ta BCTAHOBIIC-
HO YMOBH CHHTE3Y CHJIIIIUJIIB XpOMY Y BHUTJISI/I TOKPHUBIB i BUCOKOIUCIICPCHUX MOPOIIKIB.
[TokazaHo, 1m0 JNIMITYBaJbHOIO cTaji€ro Au]y3iifHOr0 HacHYEeHHS XpOMYy, MOJIOJEHY i
BOJb(paMy CHIIILIEM Y XJIOPUAHO-PTOPUAHHMX pPO3IUIABax € JUQy3is aTOMIB CHIILIIO B
TBepAiil dasi. Ilix gac Ge3cTpymMoBOTO MepeHeceHHs cuiimito Ha metanu VIB rpymm Ha ix
MOBEpXHI (POPMYIOTHCS CHIIIUAHI MOKPUBH. OTPUMAHO MOPOIIKH CHIIUAIB CIIIEHAM
BigHOBJIEeHHAM xnopuay xpomy (III) ta dTopcmmikaty HaTpi0 MeTaJeBHMH HaTpieM abo
MmarHiem. [ligibpaHo ymMOBH Ofep:KaHHS IOPOIIKIB CHIIIIUAIB XPOMY €JIEKTPOJIi30M XJIO-
PUIHO-OTOPUIHUX PO3IUIABIB, SKi MICTATH (PTOPCHIIIKAT Ta XpOMAaT Kamifo. TpHUBKiCTh OT-
PUMAaHUX MTOPOIIKIB CHIIILIUAIB O OKUCHEHHS 3yMOBJICHA YTBOPEHHSAM Ha IXHill MOBEpXHI
mapy OKCHAY KPEMHIIO.



PE3IOME. VccnenoBano OGectokoBoe AUG(Y3MOHHOE HACHIMIEHHE, METaJUIOTEPMHU-
4EeCKOE BOCCTAHOBJICHUE M AJIEKTPOXHMHUUECKOE TIOBEJICHHE XPOM- M KPEMHHUICOIePIKAIINX
pacIulaBOB U YCTAaHOBJICHO YCJIOBHS CHHTE3a CHIIMLMIOB XpOMa B BHJE IOKPBITHH M BHICO-
KOJIUCTIEPCHBIX MopolkoB. [TokazaHo, yTo nmuMuTHpyromei cragueit quddysunonHoro Ha-
CBILICHHUS XpOMa, MOJINO/IeHa U BOJIb(ppaMa KPEMHHEM B XJIOPUIHO-()TOPUIHBIX pacIuiaBax
spisieTcs nuddy3us aToMoB KpeMHHS B TBeproi (aze. Bo BpeMsi 6ecTOKOBOTO IepeHoca
KpeMHHUs Ha MeTautel VIB rpynmel Ha nX HOBEpXHOCTH (GOPMHUPYIOTCS CHIIMLUAHBIC I10-
KkpeiTHs. CoBMECTHBIM BoccTaHoBieHHeM xjopunaa xpoma (l1) n ¢ropcunmkara Hatpus
METaJUTMYeCKIMH HATPHEM WJIM MarHHeM IONy4YeHbl IOPOIIKH CHIIMIUIOB. IlomoOpaHbl
YCIIOBHS IOJIy4EHHSI NOPOLIKOB CHJIMLIUIOB XPOMa JJICKTPOJIM30M XJIOPUAHO-(PTOPHIAHBIX
pacIuiaBoB, coJepKaIuX (TOPCUIMKAT U XpPOMaT Kajus. Y CTOMYMBOCTH IOJYYEHHBIX I10-
POIIKOB CHJIMIMJOB K OKHCIICHHIO O0OYCIIOBJICHa 00pa30BaHWEM Ha MX IOBEPXHOCTH CIIOS
OKCHU/Ia KPEMHHSI.

SUMMARY. Currentless diffusion saturation, metallothermic reduction and electroche-
mical behaviour of chromium- and silicon-containing melts are investigated. The synthesis
conditions for obtaining chromium silicides in the form of superfine powders and coatings
is investigated. It is shown that the limiting stage of the diffusion saturation of chromium,
molybdenum, and tungsten by silicon in chloride-fluoride melts is diffusion of silicon
atoms in a solid phase. During the currentless transfer of silicon to the VIB group metals,
silicide coatings are formed on their surfaces. The combined reduction of chromium chlo-
ride (111) and sodium fluorosilicate by metallic sodium or magnesium produces silicide
powders. The conditions for obtaining chromium silicides powders by electrolysis of
chloride-fluoride melts containing fluorosilicate and potassium chromate are selected. The
resistance of the resulting silicide powders to oxidation is due to the formation of a silicon
oxide layer on their surface.

Suberlyak O. V., Baran N. M., Melnyk Yu. Ya., Grytsenko O. M.,
and Yaculchak G. V. The influence of polyvinylpyrrolidone molecular
weight on the physicomechanical properties of composite polyamide
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PE3FOME. BcTaHOBIIEHO 3aKOHOMIPHOCTI OAEpKaHHS KOMITO3HIIHHUX MOJTIMEPHUX
TiApOTeNeBUX MeMOpaH Ha OCHOBI PIAKOCTYKTYPOBAHUX KOTONIMEPIB 2-TiqpOKCieTHIMEeTa-
Kpuiary 3 nomiBiHummipomigonom (I1BI), sxi Moau¢ikoBaHI TOHKUM IIApOM CyMilli Tojia-
Migy-6 (ITA-6) 3 IIBII metomom mudy3iifHOTO OcakeHHs 3 popMiaTHOTO po3unHy. Joci-
JOKEHO 3aJICKHICTh (HI3MKO-MEXaHIYHUX BJIIACTHBOCTCH OJCPIKAHUX KOMIIO3HMIIIHHHX MEM-
Opan Big mMonekyssipHoi Macu [1BII six B cTpyKTypi KonosiMepy, Tak i B MoaudikyBabHil
CyMillli, a TaKOXK Bij 3HaueHHs ancopOuii cymimi [TA-6 3 I[IBI1 BuXiqHUMU TifpOTENIsIMH.
[TokazaHo, 1110 MILHICTH TipOreJeBuX MeMOpaH 3pocTae 31 30UIbIICHHSIM MOJICKYJISPHOT
macu [IBII y crpykrypi mMarpuni rigporento i ii 3MeHIIeHHSIM y (OpMiaTHOMY PO34HHI
ITA-6-TIBII.

PE3IOME. YcTaHOBIEHBI 3aKOHOMEPHOCTH MOJYyYEHHUS! KOMIIO3ULIMOHHBIX MOJIUMEp-
HBIX THIPOTEJIEBBIX MEMOpaH Ha OCHOBE peOKOCMPYKMYPUPOBAHHBIX COTIONIMMEPOB 2-THI-
POKCHSTHIMETaKpuiaTa ¢ nosmBuHWIIUpponunonoM (IIBII), MoxudumpoBaHHEIX TOH-
KM cioeM cMmecu nonuamuna-6 (ITA-6) ¢ IIBII meromom muddy3Horo ocaxxaeHus u3 Gpop-
MHATHOTO pacTBopa. MccnenoBansl (PU3NKO-MEXaHHUECKHE CBOWCTBA MOJYYEHHBIX KOMIIO-
3UIMOHHBIX MEMOpaH B 3aBUCHUMOCTH OT MoJeKyJsipHoi Maccel [IBII kak B cTpykType KO-
MmoJIMMepa, Tak ¥ B MOAUPHUITUPYIOIEH cMecH, a Takxke oT aacopomuu cmecu [TA-6 ¢ TIBIT
BBIXOJHBIMH ruaporensmMu. [lokazaHo, 9TO MPOYHOCTH THAPOTEIEBEIX MEMOpaH BO3pacTaeT
C yBEeJIMYEHUEM MOJEKyIsspHOU Macchl [IBII B cTpykType MaTpulibl TUAPOTENs U €€ YMEHb-
ieHueM B popmuarHoM pactBope I[1A-6-TIBII.

SUMMARY. The regularities of formation of composite polymeric hydrogel mem-
branes based on 2-hydroxyethyl methacrylate (HEMA) and polyvinylpyrrolidone (PVP)
liquid structured copolymers, modified with a thin layer of polyamide-6 (PA-6) and PVP
mixture by the method of diffusion deposition from formic solution, are established. The



physical and mechanical properties of the obtained composite membranes depending on the
PVP molecular weight in copolymer structure and in modifying solution, as well as a degree
of PA-6 and PVP mixture absorption by initial hydrogels, are investigated. It is shown that
the strength of hydrogel membranes increases with the PVP molecular weight increase in
the structure of hydrogel matrix and with its decrease in the PA-6-PVP formiate solution.

Kozachok O. P. Contact of an elastic body and a rigid base with pits,
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PE3FOME. locnimkeHo 0e3puKIiitHIN KOHTAKT MPYKHOTO MIBIPOCTOPY Ta TEKCTY-
poBaHO{ KBa3ieMiNTHYHIMU BUIMKaMH KOPCTKOT OCHOBH 3a HASIBHOCTI HECTHUCIIHBOI PiANHH,
10 HE 3MOYYy€E MOBEPXHI T, Y MIKIIOBEpXHEBUX IMpOCBiTax. [l mi€l0 MOBEpXHEBOTO Ha-
TATY pinuHa GOPMY€E MICTKH Yy CEPEAHIX YaCTHHAX MPOCBITIB, @ HA KPasX MICTUTBCS I'a3, IO
nepeOyBae mmija craiauM TuckoM. [lepenas THCKIB y pinuHi i rasi onucye popmyna Jlamnaca.
CdopmyniboBaHy KOHTaKTHY 3ajady 3BEJICHO O CHHIYJSIPHOTO IHTErpajbHOTO DPiBHSHHS
BITHOCHO IOXIZHOT /11 BUCOTH MIXKITIOBEPXHEBUX TPOCBITIB Ta TPAHCIICHACHTHOTO PiBHSIH-
HS JUIsl LIMPUHH PiTMHHOTO MicTKa. [TpoaHanizoBaHo 3a1eKHOCTI IUPHHU PIAUMHHOTO MICT-
Ka, KOHTaKTHOTO THCKY, OpPMH IPOCBITIB, KOHTAKTHUX 30JIMKEHHS Ta MOJATINBOCTI ITiB-
HPOCTOPY BiJl HOBEPXHEBOTO HATATY PiAMHHU Ta NPUKIAJCHOTO HABAaHTaKCHHSL.

PE3FOME. ViccnenoBan 0e3()pUKIMOHHBIN KOHTAaKT YIPYToro MOIXYHIPOCTPAHCTBA U
TEKCTYpPHPOBAHHOW KBa3MAJUIMIITHYECKUMI BBIEMKaMH KECTKOH OCHOBBI NPH HAJIWYHU He-
C)KMUMAEMOH XUIKOCTH, HE CMAYMBAIONIEH MOBEPXHOCTH TEJ, B MEKIIOBEPXHOCTHBIX 3a30-
pax. [lox meficTBHEM MOBEPXHOCTHOTO HATSHKEHHS KHUIKOCTHh (POPMHUPYET MOCTHKH B Cpel-
HHUX YacTsIX 3a30pOB, a Ha Kpasx IOJ MOCTOSHHBIM JaBICHUEM conepxkurcs ras. Ilepenan
JaBIE€HUH B JKMJKOCTH U rase omuceiBaeT ¢opmyina Jlamiaca. ChopmynupoBaHHas KOH-
TaKkTHas 3ajada CBeJeHa K CHHTYISIPHOMY HHTErpajlbHOMY YPaBHEHHIO OTHOCHUTEIHHO
MIPOU3BOTHOMN AJIS BBICOTHI MEKIIOBEPXHOCTHBIX 3a30POB U TPAHCLIEHACHTHOMY YPaBHEHHIO
JUIA IIMPUHBI XKUJIKOCTHOTO MOcTHKA. IIpoaHamn3npoBaHbl 3aBUCUMOCTH IIUPUHBI JKUAKO-
CTHOT'O MOCTHKa, KOHTaKTHOTO AaBJeHHs, GOpMBI 3a30pOB, KOHTAKTHBIX COJIMIXKCHUS U TO-
JATIMBOCTH ITOJIYIPOCTPAHCTBA OT MPWJIOKEHHON HATPY3KH U TIOBEPXHOCTHOTO HATSDKCHHUS
KHUJKOCTH.

SUMMARY. The frictionless contact between an elastic half-space and an textured
quasielliptical grooves of a rigid base in the presence of a non-wetting liquid that does not
wet the bodies surface in the interface gaps is investigated. Under the influence of its sur-
face tension the liquid forms bridges in the middle parts of the gaps, while at the edges
there is a gas that is under constant pressure. The pressure drop in the liquid and gas is
described by the Laplace formula. The formulated contact problem is reduced to a singular
integral equation (SIE) for a derivative of a height of the interface gaps, and the transcen-
dental equation for the width of the liquid bridge. The dependences of the width of the
liquid bridge, the contact pressure, the shape of the gaps, the average normal displacement
and contact compliance of the half-space on the applied load and the surface tension of the
liquid are analyzed.

Yasnii V. P., Nykyforchyn H. M., Student O. Z., and Svirska L. M. Fractographic
peculiarities of fatigue fracture of nitinol alloy ..........c.cccco o, 148

PE3IOME. PosrnsHyTo Makpo- Ta MikpodpakrorpadiuHi 0coOIMBOCTI MeXaHi3My
3apOJUKEHHS Ta MOIINPEHHST BTOMHUX TPIIUH Y CIIJIaBi HITHHOJ 3a Horo BUIpoO B obsacTi
MaJIONMKIIOBOT BTOMH. [IpoaHanizoBaHO MOXIMBUH BIUIHB CTPYKTYpPHO-(a30BUX HEPETBO-
PEHb, CIIPUYMHEHUX HUKIIYHUM Ae(OopMyBaHHSAM HITHHONTY, Ha (pakTorpadidai ocodim-
BOCTI BTOMHOTO pyiHyBaHHs. Tak, y MeXax OKpeMHX 3epeH (Hacammepe] Ha paHHIX eTa-
max pyHHYBaHHS) CIIOCTEpIraJd MPaKTUYHO MapajesibHi Kpi3bKpHUCTaNidHi (paceTKu KpHux-
KHX BIJIKOJIIB, PO3TAIOBaHI y MPAKTHYHO B3a€MONEPIEHINKYJSIPHUX TUIOLIMHAX B3I0BXK
BCi€T TOBKMHH KPUCTAJIIB MapTEHCUTY. Y 30HI CTaOIIBHOTO POCTY BTOMHOI TPIIlIMHHU PiJKO,
ajie BUSIBIISUIM O3HAKU JPiOHMX BTOMHHMX OOpPO3EHOK, 13 KPOKOM, SIKMH NMPHUOJIM3HO BiAIOBI-
JaB MIBUAKOCTI pocty Tpimmuu 8-107 m/cycle. 3pobaeno npumymeHns, mo aedopmaiiine



MEPETBOPCHHS ayCTCHITY B MAPTCHCHT MOXE CIIOTBOPIOBATH TAKOXK KIacHIHHMU aedopma-
iftHUNA MeXaHi3M (OopMyBaHHS BTOMHHUX OOpO3CHOK. Y 30HI 3JIaMiB 3 HEKOHTPOJIHOBAHUM
pPOCTOM TPIIIMHU TEPEBAXKAIN CJICMECHTH B’S3KOr0 SMKOBOTO peibedy, XapaKTepHOTO
3J1aMaM 3pa3KiB, 3pYHHOBAHUX aKTHBHUM HABAHTA)KCHHSIM.

PE3FOME. PaccMOTpeHBI Makpo- M MUKpodpakTorpaduieckne 0COOCHHOCTH MeXa-
HH3Ma 3apOJKICHUS Ta PACIPOCTPAHEHHs YCTAIOCTHBIX TPELIMH B CIIABE HUTUHOII IIPH €TI0
UCIBITAaHHUAX B 00JIACTH MaJIOLUKIOBOH ycTanocTu. [IpoaHanu3upoBaHO BO3ZMOXKHOE BIIHSS-
HHE CTPYKTYPHO-()a30BBIX NPEBPAIICHNUH, BBI3BAHHBIX LUKIMYECKUM Ae(hOPMHPOBAHUEM
HUTHHOJA, Ha (pakTorpadudeckne 0COOCHHOCTH YCTAJIOCTHOTO pa3pymeHus. Tak, B mpe-
JIeNlaX OTACNBHBIX 3epeH (MPEeUMYIIeCTBEHHO Ha paHHHUX dTarax pa3pylIeHHs) HAOIOIaIn
NPaKTHYECKU IMapajuleNbHble TPaHCKPHCTAJUIMUECKHE (ACeTKH XPYIKHX CKOJIOB, pa3me-
IICHHBIX B MPAaKTHYECKH B3aMMHO MNEPHEHAMKYJSPHBIX IIOCKOCTAX BJIOJb BCEH JIMHBI
KPHCTAJUIOB MapTEHCHTa. B 30He CTaOMIBHOIO pOCTa yCTAJOCTHOW TPELIMHBI PEIKO, HO
BBISIBJISJIM TIPU3HAKKA MEJIKHX YCTAJIOCTHBIX OOPO3J0K, LIar KOTOPBIX NPUOIU3UTEIBHO CO-
OTBETCTBOBAN CKOpOCTH pocta Tpemmubl 8-107 m/cycle. Crnenano NpeamnonoKeHue, 4To
JnedopmanmoHHOe TpeBpallleHne ayCTeHUTa B MAPTEHCUT MOXKET TaK)Ke UCKaXKaTh KIIacCH-
4ecKuil ne)OpMalOHHBIH MeXaHU3M (POPMHUPOBAHHS YCTAJIOCTHBIX 00po30K. B 30HE M3-
JIOMOB C HEKOHTPOJIUPYEMBIM POCTOM TPELIWHBEI JOMHHUPOBAIH JIEMEHTHI BSI3KOTO SIMOY-
HOTO pelbeda, XapaKTepHOro H3JI0MaM 00paslioB, Pa3pyIICHHBIX aKTHBHBIM HAIPY)KCHUEM.

SUMMARY. Macro- and microfractography features of the mechanism of initiation
and propagation of fatigue cracks in the nitinol alloy after its testing on low-cycle fatigue
are considered. A possible influence of the structural-phase transformations caused by
cyclic deformation of nitinol on the fractogray features of fatigue fracture is analyzed.
Thus, the practically parallel transcrystalline facets of brittle cleavages located practically
in inter-perpendicular planes along the overall length of martensite crystals are observed
within the boundaries of separate grains (foremost at the early stages of fracture initiation).
Rarely the signs of shallow fatigue striations are found in the area of stable fatigue crack
growth with a spacing which approximately corresponds to the crack growth rate 8-107
m/cycle. Suggestion is done, that deformation transformation of austenite into martensite
can also distort the classic deformation mechanism of fatigue striation formation. In the
fracture area with an uncontrolled crack growth the elements of ductile dimple relief
dominated, what is typical of the fracture surface of specimens fractured by active tension.
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