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Hasapuyx 3. T. T'. B. KaprieHko 1 ¢i3UKO-XIMiYHa MEXaHIKA MATEPIAMIB...c..coverververerernreaneenns 5

3sipro O. L., Kpuoicaniscokuii €. 1., Huxugopuun I'. M., Kpeuxoscoka I'. B.
Mertonu oniHIOBaHHS KOPO3iiHO-BOJHEBOI Aerpaamii cranei
HAPTOTAZ0TIPOBOIIB. ....vevveeuverreesrersrensenseessenseessesseesseessenseessessesssesseensessesssessasssesssessnsseensses 7

IIpoananizoBaHo MeXaHi4Hi, CTPYKTypHO-(ppakTorpadidHi Ta e1eKTPOXiMidHI METOAH OIi-
HIOBAaHHs eKCILTyaTalliiHo1 ferpajanii TpyOHUX cTaneil 3 ypaxyBaHHSIM KOPO3ilHO-BOJHE-
BOTO BIUTHBY arpeCHBHHX CepelIOBHIN. MeXaHiuHI METOAM 3aCTOCOBYIOTh HacaMIiepes s
BH3HAUECHHs OMOPY KPUXKOMY PYyHHYBaHHIO, OJHAK ITiJl 4ac OIiHIOBAHHS BaJbI[bOBAaHUX
cTaneif cIIii BpaxoBYBaTH iX MOXIIMBE MIKPOpO3IIapyBaHHS B 0CbOBOMY Hampsmi. [Torme-
pelHE HABOMHIOBAHHS TOCHUJIIOE YYTJIMBICTH MEXaHIYHMX METOIB dYepe3 IMiJBUIICHHS
CXUJIBHOCTI J€TPaZioBaHUX CTajeil 10 BOJHEBOIO PO3TPiCKyBaHHA. 31 CTPYKTYpHHUX UHH-
HUKIB BUUICHO OCOOJIMBY POJIb TEKCTYPH BaJIBIIOBAHHS, a 3 (hpaKTorpadiqHUX — YaCTKH
HHU3bKOCHEPrOEMHOT'0 PYyIHHYBaHHS THILY BiflIapyBaHHS Ta KPi3b3€PEHHOTrO BiaKoly. Mik-
podpakTorpadiuHiIM aHaJIi30M BCTAHOBJIEHO BHECOK HABOJHIOBAHHSA y PO3BUTOK MIKpO-
TOIIIKO/DKEHOCTI CTaji. EJeKTpoXiMidHi METOIU Aal0Th MOXIIUBICTH MPOTHO3YBATH OIIIp
KPUXKOMY PYHHYBaHHIO CTalieil 3a 3MIHOK TOJIAPH3AILIHHOIO OMOpY Ta MOTCHIAy T0-
BEpXHI pyHHYBaHHS, a TAKOX OL[IHUTU CTYIIHb PO3CISIHOI MOIIKOIKEHOCT] Ta CXHIbHICTh
JI0 BOJJHEBOTO PO3TPICKyBaHHS.

KurouoBi ciioBa: cmans, excniyamayitina deepadayis, MiKpOCMpPYKmypd, MexaHiuHi éaa-
cmueocmi, Mikpoghpaxmozpais, enekmpoximis, 600He8e PpO3MPICKYBAHHS.

Hoxmypcoruii B. 1., Xoma M. C., Yyuman M. P., /layxo b. M. Kopo3is
Ta HaBoAHIOBaHHA ctani 171'1C-Y y cipkoBOIHEBHX CepeloBUIAX
PIBHOT KOHIICHTPALIIT. .. eeteneeneentententettettete ettt st sttt sttt et et est et enbeenbeembeebeenaeeneee 15

JocnimpkeHo Kopo3ito, HaBOJHIOBaHHS Ta MeXaHiuHi BiactuBocTi crani 17T'1C-VY y xjo0-
PHIHO-ALIETATHUX PO3YMHAX 3 KOHLIEHTpalieto cipkosoauio 25, 100, 500 ta 1500 mg/dm?>.

3a Ch,s =25 Ta 100 mg/dm’® crams Bponosxk 720 h Koposye 3 cepeTHBOI0 IIBHIKICTIO

~0,5 g/(m*h). ¥ uux po3urHax rpaHuili IUIMHHOCTI Ta MIilIHOCT] 3MiHIOIOTHCS HECYTTEBO,
a BigHOCHE 3BY)XeHHs B ~ 6 Ta 10 pasiB, BignmosigHo. 3a HanpyxeHb 0,8Go, y po3uuHi 3

Ch,s = 100 mg/dm® posrpickyBanHs crani He Binbysaerbes. ITokasaHo, 1O CTamb 3a

Ch,s > 500 mg/dm’ KOpoye 3 YTBOPEHHSM MOBEPXHEBHX iHIL[HOBAHMX BOXHEM TPIlIMH i

HABOJAHIOBAaHHS € OUTBIIMM Maibke y JBa pasu, HiXK 3a MEHIIMX KoHIeHTpauiil. Lle € me-
PELyMOBOIO PO3BUTKY CIPKOBOJHEBOTO KOPO3iHHOTO po3TpickyBaHHsA. CTaTH4HI Ta acH-



METpUYHI HAaBaHTa)KCHHS Ha PiBHI MOporoBux 3HaueHb y po3unHi NACE 30unbiyioTsh

HAaBOJHIOBAHHA cTali y posumbax 3 Ch,s = 100...1500 mg/dm’, sike crae mpakTHUHO
omuakosum Chy = 12,5...14,8 ppm. BpaxoByioun pi3Hy TEHIEHLII0 B PO3BUTKY KOpO3ii

crani B posunni Ch,s = 100 ta 1500 mg/dm?®, 3p061eHo BHCHOBOK, IO Ha PyitHYBaHHS

CTali B IMX CEpelOBUINAX BIUIMBAE HE JIMIIE CTYIIHb HABOAHIOBAHHSI MeTaly, ajie i Mpu-
polia chhopMOBaHMX HA MOBEPXHI CYIb(iiB i IX 3aXHUCHI BIACTUBOCTI.

KuarouoBi cioBa: cipxosodenv, KOpo3is, HABOOHIOBAHHS, HANPYICEHHS, MeXAHIUHI
61ACMUBOCMI, CIPKOBOOHEBe KOPO3iliHe PO3MPICKYBAHHSL.

Kopniu C. A., 3ine I. M., Tumyce M. b., Xnonux O. I1., [lanunax M.-O. M.

Kopoziiiauii 3aXucT BYTIICHEBOI CTalli KOMITO3HIII€I0 Ha OCHOBI
TPUPOTHOTO TTOJTICAXAPHILY ..vvvvreererreesserseessesseessesssesesssessesssenseessesseessesseessesseessesssessensees

BcraHoBieHo, 1110 KCaHTaHOBA KaMellb 1HriOye KOpO3ito BYTJICLIEBOT CTalli B XJIOPH/I0 BMiC-
HOMY CEpeJOBHUIIII UIIXOM ajcopOuiiiHoro Mexanizmy. Kainito HaTpito TapTpaT HiABUIILYE
11 3aXUCHY €(EKTHBHICTh. Pe3ynbTaTh eJIeKTPOXiMiYHOT IMIIEJAaHCHOT CTIEKTPOCKOMIT CBiI-
YaTh MPO YTBOPEHHS 3aXMCHOTO 0ap’€pHOro Liapy Ha CTali B CEpeJOBHILI, IHTI00BaHOMY
KaMeJUIIo 3 TapTpatoM. HaiiOinpire nocmimpkyBaHiil iHTiOITOPHIN crcTeMi BimoBinae i30-
TepMa azacopbuii Jlearmiopa. CTymiHb 3aXHCTy BYTJICHEBOI CTali IHTIOITOPHOIO KOMIIO3H -
L[iEF0 Ha OCHOBI Kameni Ta taptpary nepeBuurye 90%. 3pocTaHHs TPUBKOCTI 10 KOpPO3ii
MeTaly B IHTO0BaHOMY KOMIIO3UIII€X0 CEPEAOBUILI MiNTBEPLKYIOTh PE3YJIbTaTU ONTUYHOT
MIKpOCKOITi1.

KurouoBi ciioBa: xoposis, cmaib, XA0pUOHULL PO3UUH, KCAHMAHOBA KAMeOb, KAII0 HaAm-
Dpito mapmpam, enekmpoxXiMiuna iMneOaHCHA CNEKMPOCKONIs, CIMYNIHb 3AXUCTY.

Cnoboosin 3. B., Maznamiok JI. A., Kynosuu P. b., [layaii I. O. Kopo3iiina

noBeiHKa crai 20, Mifi, JaTyHi Ta aJIOMIHIIO B IHTI00BaHUX
KHACTTOTHHX POZUMHAX ... ve.veerveeresseesseseesesseessesseessesseessesssessessesssesssessesssessesssessesssessssses

TToka3aHoO MOXKITHBICTh BUKOPUCTAHHS €KOOE3MEYHNX PEUOBHH SIK iHTIOITOPIB KOPO3ii cTa-
mi 20, Mifi, TaTyHi Ta amoMiHio B 5% po3unHax XJOPHUAHOI Ta JMMOHHOI KHCIIOT, a caMe:
KCAaHTaHOBY KaMellb, YPOTPOIIiH, EKCTPAKT TyOOBOI CTPYKKH Ta TeXHiUHMH riiunepuH. Ha
OCHOBI E€KCTpakTy IyOOBOT CTPYXKKH, TEXHIUYHOIO TIILEPUHY Ta YPOTPOIHY CTBOpEHA
KOMIIO3UIIi 3 BUPAXEHUM CHHEPIiuHUM €(EeKTOM, sIKa 32 KOHLEHTpalii 2 g/l croBinbHIOE
MBHUIKICTH Kopo3ii craii 20 y 12 pazis. L{g kommo3uist 1octaTHho eeKTuBHA 1 JUT Mifi,
natyHi Ta amomigito He gume y 5% HCI, ane i y 5% numonHil kucnoti. MexaHi3Mm 3a-
XHUCHOT [Ii1 KOMITO3HUIIi1 ancopOLiiHUi 3 ralbMyBaHHAM 000X €IEeKTPOJHUX PeaKiiil.
KuarouoBi cioBa: exobesneuni ineibimopu, excmpaxm 0y0080i CMPYHCKU, MEXHIYHUL
2niyeput, ypomponin, KCaHmaHoea Kameob, NOAAPUAYIUHA Kpued, weuoKicms Kopo3ii,
KOMNPOMICHULL NOMEHYIA, CMPYM KOPO3ii.

Toepenox I. M., Cassaxin /[. I'., Meavnux X. P., Cmaciox O. O., Oguunnukos O. B.,

Txauenro C. M., Ocunenxo O. O. Kopo3iliHa TPUBKICTb
Y BOOHHX PO3YMHAX XJIOPUIHOI KHCIOTH TUTany BT1-0
Ta craBy BT6, oTpuMaHUX METOOM HOPOIIKOBOT METAITYPT . c..eeveeueeeiieiieeeieeenne

OmineHo kopo3siitHy TpuBkicTe TuTany BT1-0 ta cruiaBy BT6 (Ti—-6Al-4V) 3i 3anumko-
BOIO mopysaTticTio 1, 3 Ta 4%, OTpUMaHHX XOJOZHUM IPECYBaHHAM Ta CIIKaHHIM II0-
POLIKY TiApuAy THTaHy y BakyyMi, y 10-, 20- Ta 30%-ux BOOHUX PO3UMHAX XJOPHIHOL
kucnotd. OnepxaHi pe3yabTaTH MOPIBHSHO 3 JaHUMHU MPO KOPO3iiHY TPUBKICTH Marepia-
JIiB, BUTOTOBJICHUX 32 TPAIUILIHHOIO TEXHOJOTi€0. BHUABIEHO, IO THTaH Ta CIUIAB, OTPH-
MaHi 3a MOPOIIKOBOIO METAIypri€lo, PO3UUHAIOTHCS IIBUJIIE B KOHIEHTPOBAHUX PO3UM-
HaX XJOPUAHOI KUCIOTH, HIK TpaAuLiiiHi. [HTEeHCUBHICTh KOPO31HHOrO PO3UMHEHHS 3pOC-
Ta€ 31 301IBLICHHAM 3aJIMIIKOBOI IOPYBATOCTI CIIEYEHUX MaTepiaiB Ta KOHIEHTpamii XJI0-
punHoi kucinotH. Kopo3siiiHi XxapakTepuCTUKU TUTaHy Ta CIUIABY 31 3aJIMIIKOBOIO IOPYBa-
ticTio 1 Ta 3%, He3aNneKHO BijJl TEXHOJIOT1i BUTOTOBJICHHS, CYTTEBO HE BiJJPI3HAIOTHCS, XO-



Ya TPUBKICTb 0 KOPO3il CIJIaBy Iemio MmiABUIYeThCs. KoposiliHa TPUBKICTH CHEYEHOTO
cmaBy BT6 (Ti—6A1-4V) 3 4% 3anuIikoBoi opyBaToCTi BABIUi BUINA, HDK TUTAHY.
Kuarouosi ciioBa: nopowrosa memanypeis, muma, cnaas Ti—6A1-4V, 3anuwrosa nopysa-
micms, WEUOKICMb KOPO3il, XI0pUOHA KUCIOMA.

Tloxmypcvka I'. B., Cmyoeum M. M., Beceniecoxa I'. I'., 3adopoosicna X. P.,

T8030eyvkuii B. M., FOcvkie B. M. Kopo3iiiHo-eneKTpoXiMidHa TIOBEAIHKA
Yy HEHTpaNbHUX BOJHUX PO3UMHAX JTa3epHO MO (piKoBaHOTO KapOimamu
SiC amoMIHIEBOTO CIIABY 7075 ..viiiieiieieiieieetieieetteie et eteeeesaeeseesaeesaesseensesseeesneenes

BcTaHOBIEHO BIUIMB CTPYKTYPH MOBEPXHEBHX LIAPIB alMIOMiHIEBOTO CIUIABY, OJEPKaHUX
na3epHUM MoJu(pikyBaHHIM yacToukamMu SiC, Ha IX KOPO3iHHO-€JIEeKTPOXIMiUuHY IOBEAIH-
Ky B HEHTpambHHUX BOJHUX cepenoBumiax. s ma3epHoro mMoau(ikyBaHHS MOBEPXHIi
cruaBy 7075 3actocoBaHo mopomok SiC aucnepcnictio 80 pum, TBepaictio 2600 HV i
temrneparypoto miasieHns 2760°C. TTopomiok SiC BayBanu y MOBEpXHEBHH IIap 3pa3KiB,
OIUTABJICHHX JIa3€pOM CTpyMeHeM aprony. [is 30iapIeHHs ITMOWHN MPOHUKHEHHS TBEp -
JMX 4aCTOYOK y NOBEPXHEBI MIapu CIUIaBy Higknajaky nigirpisamu 1o 100 Ta 250°C 6e3mno-
CepeIHbO Tepe]l Ta3epHuM Mou(DiKyBaHHIM. MeTanorpadiuHuM aHaIi30M ITPOKOPOI0Ba-
HOI ITOBEPXHI BCTAHOBJIEHO, 110 Ha BiAIMiHy BiJl HEMOIU(IKOBAHOIO CILJIABY, B SIKOMY IiJ|
BIUIMBOM KOPO3MBHOI'O CEPEJOBHIIA PO3UUHSAIOThCS IIISHKHU, 30araueHi MgZn, (ranbBa-
Homapa Al/MgZn,), MomudikyBaHHs cruiaBy yacTuHkamu SiC ranbpMye 1ed mporec, yro-
BUIBHIOIOUM KOPO3il0, a pO3Mip Ta MIMOUHA JIOKAIBHUX AE(EKTIB CYTTEBO 3MEHILYIOThCS.
ITicns Moaudikanii oueBUIHO BHHUKAE iHIIA TanbpBaHonapa Al/Al4SiC, 1 koposiiiHe pyii-
HYBaHHsI BiJOyBa€ThCsI JIOKAII30BaHO 3 YTBOPCHHSM IITHHTIB Y MICISIX, /1€ € BKIFOUCHHS
ALSiC,. TloTeHIiOAMHAMIYHUMH JOCIHIPKEHHSIMH BCTAHOBJICHO, IO MiMITPIiB MiAKJIQJAKH
1m0 250°C menm edektuBHUit, anix no0 100°C, BHaACHiZOK OLIBIIOrO 00’€MHOTO BMICTY
BKIoueHb AlSiCy, sIKi € IPUUMHOI KOpO3iiHOro pyHHyBaHHS MOJM(DIKOBAHOIO ILapy.
BusBiieHo, 1110 He3BaXao4uM Ha Te, 0 MOAUGIKOBaHUI Iap reTeporeHHUi, Horo Kopo-
3iifHa TPUBKICTB 3pOCTa€e B 2—6 pa3iB 3aJIe)KHO BiJl CEPEIOBUILA.

KuarouoBi ciioBa: amominiceutl cnias, 1asepHo mMoou@ikosani wapu, kapbio Kpemuiio,
KOpO3iliHa mpueKicma.

Kimux A. A., Ipoyenxo B. C., Janunog ®. U., Haenix B., Boua M. Bnius

€JIEKTPOIIOIpPYBaHHS METAJIIB 1 CIUIaBIB Y HU3bKOTEMIIEpaTypHOMY
EBTEKTUYHOMY PO3UMHHUKY Ha IX KOPO3IHHI XAPAKTEPHUCTHKH . ......eververeeneeneeneeneeneenees

IIponeMOHCTPOBaHO, MO EIEKTPOXIMIYHY aHOAHY OOpOOKy cIUIaBiB (HEp»KaBHOI CTai,
Al-Mg cmnaBy i 6pons) B Ethaline (eBTekTuuHil cyMmili XomiH XJIOpUIY 1 €THIECHITIKO-
JII0) MO)KHA BUKOPUCTOBYBATH SIK €()EKTUBHUN METOJ MOJIIMIIEHHS HE TIJIbKK 30BHILIHBO-
To BUTJSAY (301IbIICHHS CTYICHs OJIMCKY 1 3MEHIIECHHS IIOPCTKOCTI MOBEPXHIi) 1 ACIKHX
(i3uKO-MeXaHIYHUX IOKa3HUKIB (301IbLIEHHS MIKPOTBEPAOCTi, 3HOCOCTIHKOCTI TOIUO),
aye ¥ Kopo3iiHOT cTiiikocTi. AHaJ3 CKaHIBHOTO €JIEKTPOHHOTO MIKPOCKOIA TTOKa3aB, 10
enektponuiaipyBants B Ethaline mpuBOaUTh 10 MOMITHOTO 3MEHIICHHS KiTbKOCTI edek-
TiB (HEOJHOPIAHOCTEH, MOAPANMH, AIPOK TOLIO) Ha HOBEpXHI ciaBiB. JloBelneHO, L0
3IJIa/DKYBAHHS TIOBEPXHI 1 3MiHa €JIEMEHTHOTO CKJIaJy TIOBEPXHEBOrO MIapy (3a pe3yJibTa-
tamu EDX anaizy) A ycix npoTecTOBaHUX CIUIABIB MiCIs enekTpononipyBaHHs B Etha-
line BUKIMKAIOTh IOMITHE 3MEHIIEHHS IIBUIKOCTI KOpO3il 3pa3kiB. TakuMm uuHOM, LEeH
HIBUJKUH, JOCTYIHUH, pecypco3depirarounii Ta eKoJIOTiYHO Oe3nmeyHuidl MeTo]; 00poOKu
MOBEPXHi MOXKE CTAaTH MEPCIEKTUBHOIO AIbTEPHATUBOIO HAWMOIIUPEHIIINM TEXHOJIOTisIM
SJISKTPOTIONIPYBaHHs, 0 0a3yIOThCS Ha BUKOPUCTAHHI BUCOKOKOHIICHTPOBAHHX PO3YHHIB
KHCJIOT Ta BUCOKUX TEMIIEPATyP.

Ko4oBi ciioBa: erexmpononipysanus, HUZLKOMEMNEpamypHi emeKmuyHi po3uuHHUKU,
HEPICABHA CMAb, OPOH3A, CNIAE ANIOMIHIIO, KOPO3IUHA CMIUKICTb.



Henacmina T. O., Bedb M. B., Caxuenko M. /1., [Ipockypina B. O., 3w6anosa C. 1.

KoposziiiHa TpUBKICTh KOMITO3UTHHX IIOKPHUTTIB Ha OCHOBI CIUTaBiB KOOATIBTY
3 TYTOITABKAMHE METATAMH........c.vvtuventrentetensetentesensesesestnsestasesessenessensesensesensesesesenseneen

BuBueHO KOpO3iiiHY MOBENIHKY ENCKTPOJITHYHUX KOMITO3HMIIHHMX MOKPHUTTIB HA OCHOBI
MOTPIHUX CIUIaBIB KOOANIBTY B pIi3HHX yMoBax. [IpoaHalli3oBaHO pO3MOJIN METaliB 3a
TOBII[UHOIO TIOKPHUTTIB Ta MOKA3HUKU IIOPCTKOCTI MOBEpXHi. BUsIBIEHO, 1110 B JyXHHUX i
HEUTPaATbHUX CEPEIOBHUIIAX MOTEHIIATN KOPO3il 3MIIlyIOThCSI B HETATUBHOMY HATIPSIMKY
MIPOTH BUMIPIOBAaHHUX Y KHCIOMY CEPEIOBHILI, a TPUBKICTh JJO KOPO3ii CYTTEBO HE 3MiHIO-
eTbesl. Lle MOXKHA MOSCHUTH TUM, IO OKCHAM BOJb(paMy Ta MONiOAEHY, 110 YTBOPIOIOTh-
Csl Ha MOBEPXHI, HECTIHKI B JTy)KHOMY CepeIoBHIIli. BpaxoBywo4H Te, 0 B HEUTPAILHOMY
PO34MHI MPUTIOBEPXHEBUI IIap BHACIHIIOK BiJHOBIECHHS KHUCHIO 3ayXKY€EThCS, a XJIOPHIH
IPOBOKYIOTH JIOKAIbHE PYHHYBaHHS 3aXHMCHOI ITIBKM, MOXXHAa KOHCTAaTyBaTH, LIO JIETy-
BaJIbHI METaIM CHHEPTreTUYHO BILIMBAIOTh HAa NIBUAKICTh KOPO3ii KOMIIO3UTIB. 32 po3paxo-
BaHUMH 3HAYCHHSAMH TIOKa3HUKA TTHOWHY IIBUAKOCTI KOPO3ii PO3TIISIHYTI MOKPUTTS MOJX-
Ha BIMHECTH 10 TPYMH BENIbMU TPUBKUX, a KOMIO3UT Ha OCHOBI ciuaBy CouMosZrs y
HEHTPATLHOMY Ta JIy>KHOMY CEpPEAOBHIIAX — JIO Iy)KE TPUBKHX MaTepiaiiB, IO BiJKpUBAE
MEPCIIEKTHBH IS 1X MOAAIBIIOT0 BUKOPUCTAHHS JJIS 3aXHUCTy B aTPECUBHUX CEPEIOBHIIAX.

Kuarouosi cinoBa: xomnosumme nokpummsi, Ko0aibmogi CHiasu, NOmeHyian Kopo3sii, nu-
OUHHUL NOKAZHUK WBUOKOCTI KOPO3I.

Hupxkosa JI. 1., Ocaouyk C. O., Kosanenxo C. IO., Knumenxo A. B., Jlabyp T. M.

BB TepM0o0Opo0IIeHHS Ha KOPO3iHHY TPUBKICTH 3BapHOTO 3’ €THAHHS
ATFOMIHIEBOTO CIUIABY CUCTEMHU Al-ME—Si—Cl......ccviiviiiiiiiiiicieiececeee e

Hagsezneno pesynpraTh KOMIUIEKCHUX JOCHTIIKEHb BIUIMBY ITOBHOTO IUKITY TEPMIYHOTO 00-
poGuiennst (TO) (rapryBaHHS Ta IITy4YHE CTapiHHSA) Ha KOPO3IK0 Ta KOPO3iHHO-MEXaHIYHY
TPUBKICTh 3BapHOTO 3’€IHAHHS ANIOMIHIEBOTO CIUIaBY cucTemu JeryBanHs Al-Mg—Si—Cu
TOBIIMHOIO 1,2 mm. 3BapHi 3’€JHAHHS OTPUMAaHI HEIJIABKHM €JIEKTPOIOM BUIBHOIO AyTOHO
B CEpEJOBHUIII 3aXMCHOTO a3y aproHy. 3a pe3yJbTaTaMu €JIEKTPOXIMIYHHMX JOCIIIKEHb
BCTaHOBJIEHO, 110 TO crpusie 3HKEHHIO eJEeKTPOXIMIYHOI T€TepOTreHHOCTI MK OCHOBHUM
METAJIOM Ta 3BapHHM IIIBOM, [0 TPU3BOIUTH A0 3MEHIICHHS Pi3HMIII MOTEHIianiB Big 18
10 9 mV ta aHogHOrOo CTpyMy po3unmHeHHs. Kpim Toro, TO He moripuiye CTiHKICTh 10
PO31IAPOBYOY0T KOPO3ii LFOTO 3BAPHOTO 3’€HAHHSA, SKY OIIHIOWTH 3a Oanamu (2-3) y
BuxigHomy ctani Ta 1 micnsg TO. O3Haka po3mapoBy040i KOpo3ii — MOTEMHIHHS TTOBEPXHI
Ta YTBOPEHH: JIOKAIBHUX BiIIIapyBaHb AiameTpoM < 1,5 mm, mioma skux Ha KOXKHill 10-
BepxHi He nepeBuinye 1%. s 0OCHOBHOTO MeTaly CriocTepiraay He3Ha4He MOTIPIICHHS
CTIKOCT1 1O MIKKPUCTANIITHOI KOpO3ii (3011blIeHHs ITTMOMHYU pYyHHYBaHHS MEX 3€pEH Bil
0,84 mo 0,209 mm), ane cepenHs MOWHA MIK3EPEHHOTO PYHHYBaHHS 3BapHOTO 3’ €IHAH-
Hs 3HU3MIacsA HecyTTeBo 3 0,3 1o 0,25 mm. 3arasoM riuOMHAa MIKKPUCTANITHOI KOpo3ii
nicas TO He nepesuiyBana jgomnyctumoro 3HadeHHs (0,35 mm). Brmus TO Ha TpUBKiCTb
JI0 KOPO3iHHO-MEXaHIYHOTO PO3TPICKYBAHHS 3a CTAJIOr0 HABAHTA)XKEHHSI 3a MMOBHOTO 3aHY -
penns B 3%-uii po3unH NaCl HeoTHO3HAYHMIL: A1 OCHOBHOTO METally CIIOCTEepiraiu He-
3HAYHE 3MEHIICHHS Yacy pyHHYBaHHS B CepeIHbOMY Bix 73 mo 66 h, mns 3BapHUX 3’€n-
HaHb — 30imbmeHHs npuoau3Ho 10 35% (Big 20 mo 33 h). Lle minTBepmkye 3MEHIIEHHS
reTepOreHHOCTI 3BapHOro 3’€JHaHHA B 1iioMy. IToka3aHo, 10 3BapHi BUpOOU MiCJIs MOB-
HOTO LUKy TEPMIYHOTO OOpOOJICHHSI XapaKTePU3YIOThCs CTIMKICTIO O MIKKPUCTATITHOT
KOpO3ii Ta KOpPO31MHOTr0 PO3TPICKYBaHHS.

Kurouosi cioBa: arrominiceuii cnaas B-1341T cucmemu Al-Mg—Si—Cu, 36aphne 3’c¢Onam-
H5l, KOPO3IUHA MPUBKICIb, MIHCKPUCIATIIMHA KOPO3is, pO3Waposyodd Koposis, Koposili-
HO-MeXaHiuHi unpoou.

Anonyesa 1O. C., Manvyesa T. B., Kybnanoscokuii B. C. Kopo3iiiHi BIacTHBOCTI

SJIeKTPONITUIHUX MTOKPUTTIB Ha ocHOBI crutaBiB CoW, CoRe Ta CoWRe...................

BcraHoBiIeHO XIMIUHME CKJIafl, BUXiZ 3a CTPYMOM Ta KOpO3ilHI BIaCTHBOCTI OiHApHHX
CoW, CoRe Ta TepHapanx CoWRe cruiaBiB, OTpEMaHHX 3 JBOX THUITIB €JIEKTPOJNITIB: IUT-
patHoro Ta 1urparHo-nipodocdarHoro. BusiBieHo, mo cruiaBu, 0CapKeHi 3 HUTPATHOTO



EJICKTPOJIITY, MICTSTh 3HAYHO Olnbine TyromnaBkux meraiis (51,0 at.% Re Ta 46,2 W + Re)
3a Tiei camoi rycTuHu cTpyMy ocamkenns (10 mA-cm?), Hix 3 uuTpaTHO-TIpodochaTHO-
ro (13,5 Re ta 23,9 at.% W + Re). OcHOBHa mepeBara BUKOPHCTaHHS LIUTPAaTHO-Tipodoc-
(haTHOTO eNEeKTPOJITY — BUCOKHI BUXiJ 32 cTpyMoM (110 85,7%). JlochimKeHHIMH KOPO3ii
B 3,5%-Mmy po3unni NaCl BcTaHOBJIEHO, 110 KOpO3iiiHa TpuBKicTh ciutaBiB CoWRe Buia,
uix CoRe, i cranoButs 3,2 i 2,8 kQ-cm? a1 nuTpaTHOrO enexTpomry Ta 5,4 i 3,6 kQ-cm?
— ans uuTpatHo-nipodocdarnoro. BoHa nop’s3aHa 3 GazoBUM CKIAJOM HOKPUTTIB, 30-
KpeMa, 3 YTBOPEHHSIM TBEPAOTO PO3UMHY peHilo y KobambTi 1 ciutaBy CoRe Ta HaHO-
KPUCTAIIYHOTr0 MOKPUTTS uis ciutaBy CoWRe.

Kniouosi cnosa: xopo3sis, kobanem,80nv@dpam, penit, enekmpoocaddicenis, cnias.

Bacunves I. C., I'epacumenxo 0. C. IlinBuiieHHs eeKTUBHOCTI pOOOTH

IIaCTUHYAaTUuX Tel'IJ'IOO6MiHHI/IKiB 34 BUKOpUCTaHHA
YIBTPA3BYKOBOT BIOPAIIIT......cvievierieeeieiiieteseteteestesteessesseessesseessesseesessseesssesessseesssessssnes

JlocnikeHo BILUIMB yJIbTPa3ByKOBOI BiOpallil Ha JOKallbHY KOPO3it0 Ta OCaPKEHHS Kap0o-
HATHUX OcaiB Ha moBepxHi ctaii AISI 304 3a TeriooOminy. ITokaszaHo, 110 3a yIbTpasBy -
koBo1 BiOpauii 3 gactororo 27 kHz i notyskHicTio 9 W BraeThCs 3CyHYTH MOTEHIIial aKTH-
Banii Ha 0,22 V B aHoauuit 0ik 10 0,42 V/SCIE. 3anponoHoBaHO MeXaHi3M pernacuBariii
MITHHTIB T TI€0 yIBTPa3ByKOBOI BiOpallii, 0 MOJIATae y BUIIyYEHHI TPOIYKTIB KOPO3ii
HAaJl 30HaMU HITUHTY Yepe3 HOriplieHHs X aaresii 1o BiOpyroudoi noBepxHi. BcranosneHo,
10 MpPUKJIaJaHHs YJIBTPa3ByKOBOI BiOpallii 10 MOBEpXHI i3 mapoM KapOOHATHOTO OCaay
Jlae 3MOT'y MiJIBUIINTH Koe(ilieHT Temonepenayi y 3,8 pasy, a 3a yIbTpa3ByKy IOTYKHi-
cTi0 190 W BraeThcs nonepeuTH 0caKeHHs HAKUILY Ha YHCTIiH NOBEpXHi TEII000MiHY.

KuarouoBi cioBa: uepoicasna cmanb, nimuneo6a Koposis, YibmpaszeyK, NAACHMUHYAMUL
menio0OMIHHUK.

Koponvos B. I1., 'ibanenxo O. M., Koponvos I1. B. Metoau ynpaBiiHHsI

KOPO3iIfHOIO 3aXHIICHICTIO CTATEBUX KOHCTPYKIIH IPOMHUCIOBUX 00’ €KTIB...............

IIpoananizoBaHo iHHOBALilHI acleKTU (GOPMYBaHHS 1 PO3BUTKY KOPO3iHHOI 3aXUIIEHOCTI.
3amporoHOBaHO PU3HK-OPIEHTOBAHHUH IIJXiJA J0 MOJOJIAHHS HEBH3HAUEHOCTI IMapaMeTpiB
KOPO3ilHOT 3aXMIIEHOCTi KOHCTPYKIIiH 1 CIOpyA 3riHO 3 BUMOI'aMH PO3ropTaHHs (QYHKIIT
sxocti QFD. BcTaHOBIEHO HOMEHKIIATYPY, TOKA3HUKH 1 METOAU off-line Ta on-line KoHTpoO-
nto (OIIHKM BiANOBIHOCTI) BU3HAYAILHUX MapaMeTpiB KOPO3iHHOTO CTaHy KOHCTPYKIIIH
Ta IX 3aXMCHUX MOKPUTTIB. J0BEAEHO, 1110 MpoLeypa IPUHHATTS i KOHTPOJIIO 30ajlaHCcoBa-
HUX pillleHb TIPOTUKOPO31HHOTO 3aXHCTy CIPHSE TIEPEXOLy BiJl BUTPATHOTO JI0 iHHOBAITiHi-
HOTO YIPAaBJIiHHS PECYpCco30epeKEHHSIM 1 TEXHOJIOTIYHOO OE3MEKOI0 MPOMHCIIOBUX 00’ €KTIB.

KurouoBi ciioBa: xoposiiina Hebe3neka, UHAUANbHI NAPAMEmMpU KOPO3IHO20 CMAHY,
KOpO3IliHA 3aXUleHiCMb, OYIHIOBAHHS BIONOGIOHOCMI, SPAHUYHI CMAHU, [HHOBAYIUHUL
nomenyian, pusuK-opieHmMosanull nioxio, 30a1aHCO8AHI NOKAZHUKU, Pecypco30epelcens,
NPOMUCTO8T 00 KM

3osyna I'. I, Kynmuu O. I, Mepyano I. I1., Ma3zyp A. C. Onep>xanHs

nmopyBaroro 6imerany Cu/Ag rajpBaHIYHHUM 3aMIIICHHIM
BHELUHKOBAHOT JIATYHI ..vveveeuvieveeseeseeseesaesseesesseessesseessesssessesssessesssessesssessesssessessssesnnnes

Hocnipkeno oxepxkanHsa Oimerany Cu/Ag-HaHo 1is BigHOBIeHHS CO, Ha KaTaliTHUYHO
AKTHBHOMY KaTOJi 3a cxeMolo: ()OpMyBaHHS MOPYBATOI Mifli aHOJHUM 3HEIUHKYBaHHIM
craBy Cu—Zn y poszuuni H,SO.; ocamkeHHS HAaHOCTPYKTYp cpibiia TajbBaHIYHUM 3aMi-
mienHsaM. [Tokazano, mo Ha moBepxHi HaHomopysaroi miai y 0,01 M AgNO; y nomi yib-
TPa3BYKy OCa/DKYHOThCS HaHOPO3MIpHi AeHApUTHI ¢popmyBanHs (70...100 nm). Beranos-
JIEHO, 11I0 OCHOBHUM YMHHHMKOM BILUIUBY Ha MOP(OJIOTi0 BiIHOBJIEHOTO Cpibia Ha MOpyBa-
Till MiJli € TPUBAIICTH TaJIbBAaHIUHOTO 3aMirieHHs. [Toka3aHo, 110 eJIEKTPOIH 3 TIOPYBATO
noBepxHero Cu/Ag-HaHO XapaKTepU3YIOThCS CYTTEBO BUILOIO KATAITHYHOIO aKTUBHICTIO
HOPIBHSHO 3 JIATYHHOIO (DOJIBIOIO Ta IIOPYBATOIO MiJIIO.

Kuiro4oBi ciioBa: anoone sneyunkysants 1amyni, HAHONOPY8ama Miob, 2alb6aHIUHe 3aMi-
wenns, HaHOCMPYKMyposanue cpiono.



Jlonavax M. M., Xpywux X. I., [Jnicmpan B. B., botiyuwun JI. M., Pewwemnsax O. B.

Kopozsiiina TpuBkicTh aMmoppHHUX MeTaneBux ciiasiB Coz7Sii 1Bz
JUTS @JICKTPOJIB BUALICHHS BOJHIO 3 JIY)KHHX POSUHHIB. ...c.vevevenivenirenieeeeerenenesneneenes

Koposiiitny TpuBkicTs amopdHoro crutaBy (AMC) Ha OCHOBI KOOANBTy JTOCHIKEHO METO-
JOM IMKJIiYHOI BosbTammnepomerpii (BA) y BogHoMy cepemopnmii 1 M KOH 3a pizHux
temrneparyp — Big 293 mo 333 K. BcraHoBieHO, 1110 BHACHIZOK I’ ITUKPATHOT MUKITIYHOT
nossipu3alii enekrpoais y mexax —1,5...+0,5 V moreHuian kopo3ii 3MilllyeTbCsI B KaTOJ-
Huii 6ik, a B po3unHax 3 TeMmneparyporo 313...333 K naOyBae Mail’ke 0HAKOBHX 3HaYEHb.
I'yctuna xoposiiiHoro ctpymy AMC 30inblIyeThess y BICIM pa3iB i3 IMMiJBUILECHHIM
Temmeparypu po3unny no 313 K. Koposziitha Tpuskicte AMC, 110 BUKOPHCTOBYIOTbH Y
peaxiiii BUIICHHS BOJIHIO, 3pOCTAE, HA 10 BKa3yIOTh 3HAYCHHS TYCTUHH CTPYMY, sIKi B/IBi-
4l HWXKYi, HDK y BUXITHHUX CIUIaBiB. Po3paxoBaHa eHepris akTUBAIlil KOpo3il CTAaHOBHUTH
18,65 ta 17,86 kJ/mol mis mepmioro Ta m’sToro UMKIiB Ha BA-KpuBii, m0 BKazye Ha
TUQY3iliHYy B3aEMOIIIO TIIPOKCHIILHUX HOHIB 3 MoBepxHeto enekrpoaa AMC. OGuucieHo
€Heprilo akTUBalil yTBOPEHHs CIONYK Ha noBepxHi AMC. BeranoBiieHo, 10 XeMocop6o-
BaHwmit kommiekc [Co — O — H,0]uis hopMyeThes i3 BAiBIUI OLTBIIIOI0 €HEPrielo aKTHBAI,
HI)XK IacHBAaIliifHI IIapH.

KuarouoBi cioBa: amop@ui memanesi cniasu, Koposis, eneplis akxmueayii, nacusayis
Nno6epxHi.

Jledoscorux B. M., Buwnescwvra FO. I1., bpaxcnuxk 1. B., Jlesuenxo C. B.

MexaHi3M CIIiIBHOI 1ii OKHCHIOBAIBHUX Ta COJLOBUX ITACHBATOPIB
Y OIHAPHUX THTIOYBATBHUX CYMIIIIAX ... veeveerrereeseerseessesseessesseesesssessenssessesssesssesssseensses

JlocnimpKeHo 3aKOHOMIPHOCTI CITIIBHOT J1iT JOAATKIB, SKI XapaKTepHU3YIOThCS PI3HUM MeXa-
HI3MOM 1HTI0yBaJbHOT i1, U1 3aXKMCTY CTali Y BOJHO-COJIBLOBUX CepeloBHIax. BuBueHo
14 iHTIOITOPHUX CyMIIei 3a Pi3HUX CHIBBITHOIICHb KOHIEHTpaIiil. OTprMaHi pe3ynbTa-
TH 3aXHUCHOT €()EeKTUBHOCTI Ta CIPUYHHEHUX MOP(OJIOTIYHUX 1 CTPYKTYPHHUX 3MiH MTOBEPX-
Hi MeTally iHTepPIPETOBaHO 3 TOYKH 30py B3a€MOJii OKpeMHX iHriOyBalbHUX YHMHHUKIB.
Po3rnsHyTO pi3Hi BuaM iX B3aeMOAil, sKi MOXYTb CIPUYUHITU CUHEPreTUYHI Ta aHTaro-
HicTnyHi epexTn. HaBeneHo cxemaTHuHe MoJaHHs e()eKTIB B3aEMHOTO HAKJIQJAAaHHS 1HTi-
OyBaJIbHMX MeXaHi3MiB. TeopeTH4yHa MOJIelNb, siKa BiZJOOpakae CHUIbHY Jit0 OKPEMHUX 0-
JATKIB y 0araTOKOMIOHEHTHHUX IHTIOITOPHUX CHCTEMax, JOJAaTKOBO PO3ILIMPEHA Ta BIO-
CKOHaJIeHa.

KurouoBi cioBa: koposis, cmanw, iHeiOY8anbHi cymiui, 3axucm memanie, i30MONAPHI
cepii, echekmu HAKIAOAHHS MEXAHIZMIB.

Hepeau T. O., Cyxomaun I'. []. MeToau niABUIICHHS KOPO3iHOT TPHBKOCTI

TpyO 3 HU3BKOJICTOBAHUX CTaTCH I HA)TOTra30BUIO00YBHOT TANTY31. ceevveeeieeeeveeniee

Po3po0neH0 KOMIUIEKCHY TEXHOJIOTiI0 BHUTOTOBIECHHS HAa(TOra3oBHX TPYO MiJBHIIEHOI
KOPO3ilHOI TPUBKOCTI, IKa MICTUTh KOHTPOJIbOBAHE BaJbLIOBAaHHS TPyOHOI 3arOTOBKU 3i
crani 06X1-Y 3 perynboBaHHM BMICTOM XIMIYHHX €JIEMEHTIB 1 TepMiuHe 0OpOOJICHHS —
rapTyBaHHS 1 MOJABIHHMIA KOPOTKOYACHHA BUCOKHI BiJITyCK 3a TEMIIEPaTyp, MAaKCUMAIbHO
HaOMDKEHHX N0 TeMIlepaTyph (a3oBOro o—»y NEpeTBOpEHHs cTaii. BcraHoBmeHo, mo
TpyOH 3 1i€l cTaii MawTh APIOHO3EPHHUCTY (PEepHUTO-TIEPIITHY CTPYKTYpPY 3 BHUCOKUM (10
23%) BMICTOM cIlellialbHUX HU3bKOEHEPTETUUHUX MEX O—CL 1 0—Y; MiJBUIIEHY KOPO3iiiHy
TPUBKICTH IiJ] 9ac BUIPOOYBaHb 3pa3KiB y XJIOPHIHOMY 1 MOJETEHOMY XJIOPHIHO-AIeTaT-
HOMY pO3YMHAX; HE CXWJIbHI JI0 HaBOJHIOBAaHHA 3a KarojHoi momspusauii y 1N H,SO4 +
+ 1,5 g/l CS(NH,),, a Takox TpHUBKi 10 Cyib(hiAHOIO KOPO31HHOro pO3TPiCKyBaHHS Hil
HanpyxeHHsM (CKPH) i BogHeBOTro po3TpicKyBaHHS MOpPIBHAHO 3 TpyOamu 3i crami 20.
BusBneno, mo tepmiuHe 0OpOOJICHHS 3a ONpalbOBAHOK TEXHOJIOTIEI MiJBUIILYE TPUB-
kicte mpot CKPH (o > 0,85 69,) 1 modminiye MexaHiuHI BJIaCTHBOCTI TpyO 10 Kiacy
MirHOCTI X 56 3a cTaHAapTOM aMepuKaHCchKoro HagtoBoro iHcTuTyTy API SL.

Kro4oBi ciioBa: nusbronecosana cmanv, mpyou, mexHono2is, 3epHOSpaHuiHe KOHCmpYio-
BaHHSA, mepMiuHa 06pOOKA, MIKPOCMPYKMYPA, CREeYIanbHi MediCi 3epeH, KOpOo3siiHa mpue-
Kicmb, MeXauiuHi 1acmueocmi.



Binuii O. JI., Toucanec-Canuec X., Anexanopo oe Jleon Tomec K. Brnus
30BHIIIHBOTO €JIEKTPOMArHETHOTO MOJIS HA KOPO3iiiHY BTOMY

3BapHUX 3’ €JHAHB AYTUICKCHOI HEPIKaBHOT CTAMl 2205, .. .ccuiiiieeieiieiieeiieeee e 105

HymnexcHa HepxkasHa ctanb 2205 (JHC) — e cruias 3 22% Cr i 5% Ni. Cranei Mikpo-
CTPYKTYypU — MaTpuLs 3 BMicToM d-eputy i3 OLIK cTpykTyporo i3 BKpalaeHHAMH I'pa-
HeLeHTPOBaHOI KyOi4HOI IpaTku 3 g-aycTeHiToM y cmiBBignomenni 50:50. JHC Buko-
PHUCTOBYIOTh Y IIPOMHUCIIOBOCTI 3aBJISIKM BUCOKIM MeXaHIuHiil MIITHOCTI Ta KOPO3iiHIH CTiii-
KOCTI, Kpalliif, HiX y ()epUTHHX a00 ayCTCHITHUX HEp)KaBHUX cTasiX. I1ix 9ac 3BaproBaH-
Hsl IHAyKyBaJIM eJICKTPOMAarHeTHY B3a€EMOJII0 HU3bKOI IHTEHCHBHOCTI, 3aCTOCOBYIOYH OCHOBI
30BHilHI enekrpomartetHi mons 0; 3 1 12 mT. BukoHaHO MIKpOCTPYKTYpPHHH aHaii3 Ta
OLIIHKY JIOKQJII30BaHOT KOPO31iHOT CTIMKOCTI B yMOBax MITTUHTOBOI KOpo3ii. CTIHKICTB 110
3apOJKEHHS Ta POCTY TPIIIMH TAKOXK OI[IHIOBAIH B MAaJIOLUKIOBOMY PEXHMi BHIIPOOY -
BaHb Ha KOPO3iifHy BTOMY JUISl CIIOCTEPEKCHHS 3a MOBEAIHKOI0 KOPOTKOi TpimuHH. Bera-
HOBIICHO, 1[0 €JICKTPOMArHeTHa B3a€MOJis HU3bKOI iHTeHcHBHOCTI (3 mT) nominmrye jo-
KaJli30BaHy KOpO3iliHy CTiliKicTh, ane 3a 12 mT nmokpallieHHsI He CIIOCTEpiraay MOpiBHSHO
13 0 mT. CrilikicTb 10 3apOJKEHHS TPIIIUH 1 B’A3KIiCTh PyHHYBaHHS TaKOX MOCHIIIOBATIUCS
i/l 9ac 3aCTOCYBaHHS 30BHIIIHIX €IEKTPOMAarHETHHUX MOJIiB 3aBAOBXKH 3 mT uepe3 Mou-
(ikanito MiIKpOCTPYKTYpHOI €BOJIIOLI] 3@ TEIJIOBOIO LIUKITY 3BapIOBAHHS.

KuarouoBi ciioBa: xopositina émoma, OynjiekcHa cmanb, KoeqQiyieHm iHmeHCU8HOCmi Ha-
npysicens, CmilKicms 00 pyUHYBaAHHS.

Honympenxo M. C., Mapywax I1. O., biwyax P. T., Anopycax V. b., ba6ii A. B.
JliarHoCTyBaHHS MOBEPXHI KOPO3iHHO MOMIKOKEHUX

cynedarpenykyBanbHIME OakTepismu ctanei 20 Ta 17T 1C-Y. oo 110

Po3BunyTO Meronu nadoparopHoi aedekromerpii 610KOPOJOBAHMX MIKPOIUISHOK KOHCT-
PYKUIIHUX cTalell Ha OCHOBI KUNBKICHOTO aHAi3y 3MIiHHM iX mopcTkocTi. BcraHoBmeHO
BIUIMB CYyJIb()aTBiJHOBIIOBAIBHUAX OaKTepiil Ha MIKpOTeOMETpito penbedy 3pa3kKiB 3i cra-
neit 17T1C-Y rta 20. BusiBieHo, mo 6akTepil HAKOMUYYIOTHCS Y MIKpO3anaJnHaX Peibe-
¢y, 0 3yMOBIIIO€ YTBOPEHHS CJIN3Y Ta HPOAYKTIB iX )KUTTEAISUIBHOCTI HA IUX JIUISHKAX, 3
NoJanbIIuM (HOpMyBaHHAM OI1OTUTIBKM Ha MOBEpXHi 3pa3kiB. Ll MinsSHKM mignaroThes Hai-
OinpIIOMY KOPO3ilfHOMY BIIMBY i3 YTBOpPEHHSAM HiTUHIiB. Biokoposis 30inblrye mopct-
KIiCTh MOBEPXHI AOCIHIKEHHUX CTajel y 4,5 pa3is, 0 B MOJAIBIIOMY JOKANi3y€ KOHICHT-
palliro Hanpy>KeHb Ha WX JUISTHKAX.

KuarouoBi ciioBa: 6iokoposis, ananiz npogirocpam, 0iacHOCMY8aHHs, KOHYEHMpayis
HAnNpYJiCeHb.

Cunosanrwk B. I1., Ieanmuwun H. A. 3anikoByBaHHS TPIIIUH 3CYBY

B QHIB0TPOITHIX TITTAX. .1uveveeuresrenserseensenssensesssenseessessesssessesssessesssessesssessesssesssseesnsessnnes 118

OTpuMaHO PO3B’S3KH IUIOCKOT 3a7adi Teopii NPy HOCTI aHI30TPOIIHUX TiNl 3 TPIIMHAMU
HOIEPEYHOro 3CYBY, “3aliKOBAaHUMU™ 32 iH €KLIHHUMH TEXHOJOTIMH, SIKY 3BEICHO IO
PO3B’s3yBaHHS CHHTYJISIPHHUX IHTErpo-AudepeHIliaibHUX PIBHSIHb BIIHOCHO MEPEMIllCHb
HOBEPXOHb TPIUIMHH. PO3IISIHYTO BUMAAKHU NPYXKHUX 1 B’SI3KO-TIPY)KHHX 3allOBHIOBAYIB
TpitmuH. OLiHEHO TPaHUYHO-PIBHOBOKHHUHN CTaH TiJ i3 3aJiIKOBAaHHMH TPIIMHAMH 32 €Hep-
TEeTUYHUM KPUTEPIEM.

KuaiouoBi caoBa: 3anixosysamns mpiwum, awizomponHe minio, MIiYyHiCmb, NPYAHCHICMb,
8 A3KO-NPYACHICTD.

I'nomxa O. A. Po3nonin neryBajabHUX €NEMEHTIB y Kap0inax >kapoMillHUX

HIKEJIEBUX CIUIABIB 32 PIBHOBICHOT KPHCTAMIZAIIIT. .ecvveveereerererrerieesesieesereesneeeeneenenes 124

BuBueHo crienudiky po3noiny JeryBalbHUX €IEMEHTIB y BTOPHHHUX KapOigax y Oararto-
xoMnoHeHTHi# cuctemi Ni-13,5Cr—5Co-3,4A1-4,8Ti-7,3W-0,8M0-0,015B-0,12C. Me-
tomoMm CALPHAD 3Mo/e/150BaHO TepMOJAWHAMIYHI MPOLIECH KpucTatizailii. Pe3ynbrati
PO3paxyHKiB XIMIYHOTO CKJIaay KapOi/liB MOPIBHSHO 3 EKCIIEPUMEHTAIBHUMH, OTPUMAHH-
MH METOJIOM €JIEKTPOHHOI Mikpockomii 3a gonomororo Mikpockona PEM-1061 3i cucte-



MO EHEpPrOAMUCIEPCIHHOrO PEHTICHOCIIEKTPAIBHOTO MiKpoaHaui3y. JlocmiiKeHo BIUIMB
JIeryBaJIbHUX €JIEMEHTIB Ha TeMIIepaTypy BU/LJIEHHS BTOPUHHHUX KapOiaiB.

KuarouoBi caoBa: nusapui scapomiymi Hikenegi cnuasu, cucmema ne2y8aHHs, Memoo
CALPHAD, cmpykmypa, ckiad kapoiois.

Jlenxoscoxuil T. M., Isanuyokuti A. JI., Moavkos FO. B., [{ypacina 3. A.,
Kynux B. B., Tpocmanuun A. M., Hluwxoscokuu P. O. AHani3 MeTojoM
CKiHYCHHUX CIIEMEHTIB HaMpyKeHO-1e(hOpMOBAHOTO CTaHY 3paszKa

BpiIKMaHa 38 OCBOBOTO POBTATY ...cveeverreerenseensenseesessensesseessesssessesssessesssessesssensessnn 132

CTBOpEHO CKIHYEHHO-EIEMEHTHY TPUBUMIPHY MOJeENb 3pa3ka bpimxmana mas mocmi-
JDKCHHSI FIOT0 HPY>KHO-IUIACTHYHOTO Ae(OpMyBaHHS 3a PO3TATY. BCTaHOBIICHO PO3MOIIT
HaNpYXXEeHb y MOMEPEYHOMY Tepepi3i poOovol yaCTHHH 3pa3Ka Ul HMIMPOKOTO Aiana3oHy
HaBaHTaxeHb. [TokazaHo, 110 Ha eTarli NPY>KHOTO Je(hOPMYBaHHS HAIPYKEHHS B CEPEIUHI
3pa3Ka MeHII, HiK Ha HOro MOBEpXHi, a Ha eTarl NPYKHO-TUIACTHYHOTO, HABMAKH — 011k -
ri. J{st 3paska 3i cram 40X BCTaHOBICHO 3YCHIUIS PO3TATY, 32 SIKOTO HOPMAaJIbHI HArpy-
JKEHHS B fOr0 NmonepevyHoMy nepepisi OHaKOBI.

KuarouoBi cioBa: spazox Bpidocmana, memoo CKiHYEHHUX eNeMeHmi8, NPYICHO-HIAC-
muuna degpopmayis, cmanv 40X, icmuHHi HANPYIHCEHHS.
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Methods for assessing corrosion hydrogen degradation
Of 011-2aS PIPIENES STELLS....c.vitieiieiieiieiiet ettt e 7

Mechanical, structural-fractographic and electrochemical methods for assessing the opera-
tional degradation of pipeline steels taking into account the corrosion-hydrogen effect of
aggressive environments are analyzed. Mechanical methods are used primarily to deter-
mine the resistance to brittle fracture, however their possible microdelamination in the
axial direction should be taken into account when evaluating rolled steels. Prior hydroge-
nation increases the sensitivity of mechanical methods by increasing the susceptibility of
degraded steels to hydrogen assisted cracking. Among structural factors, the special role of
the rolling texture is highlighted, and among structural-fractographic ones — the determi-
nation of the fraction of low-energy fracture, as delamination and transgranular cleavage.
The contribution of hydrogenation into the development of steel microdamaging can be
identified by microfractographic analysis. Electrochemical methods enable predicting the
resistance to brittle fracture of steels by changes in polarization resistance and surface
fracture potential, as well as assessing the degree of dissipated damaging and susceptibi-
lity to hydrogen assisted cracking.

Keywords: steel, operational degradation, microstructure, mechanical properties, micro-
fractography, electrochemistry, hydrogen assisted cracking.
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Corrosion and hydrogenation of 17T'1C-VY steel in hydrogen sulfide media
of different CONCENIIATIONS. ..........ccueeieeie et e e e e e e e ennes 15

Corrosion, hydrogenation and mechanical properties of 17T'1C-V steel in chloride-acetate
solutions with hydrogen sulfide concentration of 25, 100, 500 and 1500 mg/dm? are

studied. At Ch,s= 25 and 100 mg/dm? the steel corrodes for 720 h at an average speed

of ~ 0.5 g/(m*h). In these solutions the yield and strength limits change insignificantly and
the relative narrowing changes in 6 and 10 times, respectively. At stresses 0.8G, in a

solution with Ch,s = 100 mg/dm® steel cracking does not occur. It is shown that corrosion

of steel at Ch,s > 500 mg/dm’ occurs with the formation of surface hydrogen-initiated

cracks and hydrogenation is almost twice as large as that at lower concentrations. This is a
prerequisite for the development of hydrogen sulfide corrosion cracking. Constant and



asymmetric loads at the threshold values in the NACE solution increase steel hydrogena-
tion in solutions with Ci,s = 100...1500 mg/dm®, which becomes almost the same Chiy =
=12.5...14.8 ppm. Considering the different tendency in the development of steel corro-
sion in the solution Ch,s = 100 and 1500 mg/dm’, it is concluded that the steel fracture in

these solutions is affected not only by the degree of metal hydrogenation, but also by the
nature of sulfides formed on the surface and their protective properties.

Keywords: hydrogen sulfide, corrosion, hydrogenation, stress, mechanical properties,
hydrogen sulfide stress cracking.
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Corrosion protection of carbon steel by composition based

on natural polysaccharide. ...........cocovieiiiiiiiie e 23

Xanthan gum inhibits corrosion of carbon steel in a chloride-containing medium by an
adsorption mechanism. Potassium sodium tartrate enhances the protective effectiveness of
xanthan gum. The results of electrochemical impedance spectroscopy indicate the forma-
tion of the protective barrier layer on steel in an environment inhibited with the composi-
tion of gum with tartrate. The most suitable for the investigated inhibitory system is the
Langmuir adsorption isotherm. The degree of protection of the carbon steel by the gum
and tartrate-based inhibitory composition exceeds 90%. The increase in corrosion resis-
tance of the metal in the inhibited composition of the medium is confirmed by optical
microscopy data.

Keywords: corrosion, steel, chloride solution, xanthan gum, potassium sodium tartrate,
electrochemical impedance spectroscopy, protection degree.
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Corrosion behavior of 20 steel, copper, brass and aluminum
in inhibited acid SOIULIONS. .....cc.ecviiiieiiririiier e

The possibility of using environmental friendly substances as corrosion inhibitors of 20
steel, copper, brass and aluminum in solutions of 5% chloride and citric acids is shown:
xanthan gum, urotropin, oak shavings extract and technical glycerin. On the basis of an
extract of oak shavings, technical glycerin and urotropin, a composition has been deve-
loped with a pronounced synergistic effect, which slows down the corrosion rate of 20
steel in 12 times at a concentration of 2 g/l. This composition is quite effective in relation
to copper, brass and aluminum not only in 5% HCI, but also in 5% citric acid. The
mechanism of the composition protective action is adsorptive with inhibition of both
electrode reactions.

Keywords: eco-friendly inhibitors, oak extract, technical glycerine, urotropin, xanthan
gum, polarization curve, corrosion rate, compromise potential, corrosion current.
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Tkachenko S. M., and Osypenko O. O. Corrosion resistance of c.p. titanium

and Ti—6A1-4YV alloy prepared by powder metallurgy in aqueous solutions

Of hydrochloric aCid........c.eeiiiiiiiiieie e e e

Corrosion resistance of c.p. titanium and Ti—6A1-4V titanium alloy with the residual poro-
sity of 1, 3 and 4% prepared by cold pressing and sintering of titanium hydride powder in
a vacuum was estimated in 10; 20 and 30% aqueous solutions of hydrochloric acid. The
given results were compared with corrosion resistance of c.p. titanium and alloy prepared
by traditional technology. It is shown that c.p. titanium and alloy, prepared by powder me-
tallurgy method, dissolves faster in concentrated solutions of hydrochloric acid than the
ones prepared by traditional technology. The intensity of corrosion dissolution increases
with increasing residual porosity of sintered materials and concentration of hydrochloric
acid. The corrosion characteristics of c.p. titanium and Ti—-6Al-4V alloy with a residual
porosity of 1 and 3%, regardless of preparation technology, do not differ significantly,
although there is a tendency to increase the corrosion resistance of the alloy compared to



c.p. titanium. The corrosion resistance of sintered Ti-6Al-4V alloy with 4% residual poro-
sity is twice as high as c.p. titanium.

Keywords: powder metallurgy, c.p. titanium, Ti—6A1-4V alloy, residual porosity, corro-
sion rate, hydrochloric acid.

Pokhmurska H. V., Student M. M., Veselivska H. H., Zadorozhna Kh. R.,

Gvozdetskii V. M., and Yuskiv V. M. Corrosion-electrochemical behaviour
of SiC laser modified 7075 aluminium alloy in neutral aqueous solutions..................

The influence of the structure of the aluminum alloy surface layers formed by laser modi-
fication with silicon carbides on their corrosion-electrochemical properties in neutral
aqueous media was established. The modification-reinforcement of the allot surfaces was
carried out both at room temperature and under heating the specimens to 100 or 250°C.
The surface was strengthened by the laser melting of the alloy surface layers with the
introduction of SiC disperse powders. For laser surface reinforcement of the 7075 alloy, a
SiC powder of 80 um dispersion, hardness of 2600 HV and a melting point of 2760°C was
used. By metallographic analysis of the corroded surface, it was found that, unlike the
unmodified alloy, in which under the corrosive medium influence, sections enriched with
MgZn, (A/MgZn, galvanic couple) were dissolved, the modification of 7075 alloy with
SiC particles inhibited their dissolution, reducing corrosion, and the size and the depth of
local defects significantly decreased. After the modification, another Al/Al1,SiC4 galvanic
pair obviously appeared and localized corrosion proceeded through the formation of pit-
tings in places where AliSiC, inclusions were present. By potentiodynamic studies, it was
found that heating the substrate to 250°C was less efficient than to 100°C. It was revealed
that, although the modified layer was heterogeneous, its corrosion resistance increased by
2-6 times depending on the medium.

Keywords: aluminium alloy, laser modified layers, silicon carbide, corrosion resistance.

Kityk A. A., Protsenko V. S., Danilov F. 1., Pavlik V., and Boca M. Effect

of electropolishing of metals and alloys in a deep eutectic solvent
on their corrosion CharaCteriStiCS........cuveireirieirieirieieteeeereeereete ettt eveenens

It was shown that electrochemical anodic treatment of alloys (stainless steels, Al-Mg alloy
and bronzes) in Ethaline (eutectic mixture of choline chloride and ethylene glycol) can be
used as effective method for improving not only the surface appearance (to increase gloss
and reduce roughness) and some physicomechanical properties (to increase microhardness,
wear resistance, etc.), but also corrosion resistance. SEM analysis showed that electropo-
lishing in Ethaline resulted in a noticeable decrease in the amount of defects (inhomoge-
neities, scratches, holes, etc.) on the surfaces of alloys. It was proved that smoothing the
surface and changing the composition of the surface layer (established by EDX) for all
tested alloys after electropolishing in Ethaline led to a noticeable decrease in the corrosion
rates of samples. Thus, this fast, affordable, resource-saving and environmentally friendly
method of surface treatment can be a promising alternative to the most common electropo-
lishing technologies based on using high concentrated acidic solutions and high temperatures.

Keywords: electropolishing, deep eutectic solvents, stainless steel, bronze, aluminium
alloy, corrosion resistance.

Nenastina T. O., Ved M. V., Sakhnenko M. D., Proskurina V. O., and Zubanova S. I.

Corrosion resistance of composite coatings based on cobalt alloys
With 1efractory MEtalS........coiiiiiiiiie e

The corrosion behaviors of electrolytic composite coatings based on ternary cobalt alloys
under different conditions are studied. The distribution of metals by coating thickness and
surface roughness indices are analyzed. The results show that in alkaline and neutral envi-
ronments, corrosion potentials are shifted in the negative direction relative to those measu-
red in an acidic environment, and corrosion resistance does not change significantly. This
can be explained by the fact that the oxides of tungsten and molybdenum formed on the
surface are not stable in an alkaline environment. Considering the fact that in the neutral



solution there is alkalization of the near-surface layer due to the reduction of oxygen, and
chlorides provoke local fracture of the protective film, it can be stated that alloying metals
have a synergistic effect on the composites corrosion rate. The calculated values of the
corrosion depth index allow considering the coatings in the group of very stable ones, and
the composite based on CossMos3Zr; alloy in neutral and alkaline environment belongs to
very stable materials, which opens prospects for their further use for protection in aggres-
sive environments.

Keywords: composite coating, cobalt alloys, corrosion potential, depth indicator of cor-
rosion rate.

Nyrkova L. I, Osadchyk S. O., Kovalenko S. Yu., Klymenko A. V., and Labur T. M.

The influence of heat treatment on corrosion resistance of the welded joint
of the AI-Mg—Si—Cu aluminum alloy..........ccccerierirrieriieieniieiene e sree e

The results of complex studies of completel cycle heat treatment (HT) effect, (quenching
and artificial aging), on the corrosion and corrosion-mechanical resistance of welded joints
of the AI-Mg—Si—Cu aluminum alloy of a thickness of 1.2 mm is presented. Welded joints
were prepared by a non-fusion electrode using a free arc method in the environment of the
protective gas argon. By the results of electrochemical studies it has been found that HT
promotes decreasing of electrochemical heterogeneity between the base metal and the
weld, resulting in the reduction of open circuit potential difference from 18 to 9 mV, and
anodic dissolution currents. In addition, HT does not deteriorate the resistance to exfolia-
tion corrosion of this welded joint, which is estimated by the grade (2-3) in the initial state
and grade 1 after HT. The evidence of exfoliation corrosion was surface darkening and
local delaminations formation with a diameter not more than 1.5 mm, the area of which on
each surface does not exceed 1%. Insignificant deterioration of the resistance against inter-
granular corrosion was observed for the base metal (increasing the breaking depth along
the grain boundaries from 0.84 mm to 0.209 mm), but the average depth of the grain boun-
daries of the welded joint decreased slightly from 0.3 mm to 0.25 mm. In general, the
depth of intergranular corrosion after HT did not exceed the permissible value (0.35 mm).
The effect of HT on the resistance of the corrosion-mechanical cracking under constant
load in fully immersion into 3% NaCl solution was ambiguous: for the base metal slight
reduction of failure time in average from 73 to 66 h was noticed, and for welded joints —
an increase in failure time up to about 35% (from 20 to 33 h). This confirms the reduction
of heterogeneity of the welded joint in general. Comparative studies revealed that the cor-
rosion-mechanical resistance of welded products after full cycle of HT as a whole would
be determined by the resistance against intercrystaline corrosion and corrosion cracking.

Keywords: aluminum alloy of the Al-Mg—Si—Cu system, welded joint, corrosion resis-
tance, intercrystaline corrosion, exfoliating corrosion, corrosion-mechanical tests.

Yapontseva Yu. S., Maltseva T. V., and Kublanovsky V. S. Corrosion properties

of electrolytic coatings based on CoW, CoRe and CoWRe alloys.........ccecvevenieeennnen.

Chemical composition, current efficiency, and corrosion properties of CoW, CoRe binary
alloys, and CoWRe ternary alloys obtained from two types of electrolytes: citrate and
citrate-pyrophosphate are shown. It is found that alloys that are deposited from a citrate
electrolyte contain significantly more refractory metals (51.0 at.% Re and 46.2 W + Re) at
the same deposition current density (10 mA cm™) than alloys that are deposited from a
citrate pyrophosphate electrolyte (13.5 at.% Re and 23.9 at.% W + Re). The main advan-
tage of using citrate-pyrophosphate electrolyte is its high current efficiency (up to 85.7%).
Corrosion studies in a solution of 3.5% NaCl show that the corrosion resistance of CoWRe
alloys is higher than that of CoRe and is 3.2 and 2.8 kQ-cm” for citrate electrolyte and 5.4
and 3.6 kQ-cm? for citrate pyrophosphate electrolyte, respectively. The corrosion resis-
tance of coatings deposited from citrate-pyrophosphate electrolyte is related to their phase
composition, namely, the formation of a solid solution of rhenium in cobalt for CoRe alloy
and the formation of a nanocrystalline coating for CoWRe alloy.

Keywords: corrosion, cobalt, tungsten, rhenium, electrodeposition, alloy.



Vasyliev G. S. and Herasymenko Yu. S. Improvement of plate heat exchangers

performance with application of ultrasonic vibration..........cc.cecceeeveverirenenenenenneenn 71

The influence of ultrasonic vibration on local corrosion and carbonate scaling on the sur-
face of AISI 304 stainless steel in heat exchanging conditions is investigated. It is shown
that the application of ultrasonic vibration of 27 kHz frequency and 9 W power causes the
shift of activation potential on 0.22 V to the anodic side from 0.20 to 0.42 V/SCIE. The
mechanism of pitting repassivation under the influence of ultrasonic vibration is proposed.
It consists in corrosion products removal over the pit regions due to their adhesion reduc-
tion to the vibrated surface. It is established, that the application of ultrasonic vibration to
the scaled surface allows us to increase the heat transfer coefficient in 3.8 times. The ap-
plication of ultrasound with the power of 190 W allows us to prevent any scale deposition
on the clean heat exchange surface.

Keywords: stainless steel, pitting corrosion, ultrasound, plate heat-exchanger.

Korolov V. P., Gibalenko O. M., and Korolov P. V. Methods for controlling

corrosion protection of industrial facilities steel constructions............cceecveevveerveennnenn.

The innovative aspects of the formation and development of corrosion protectability is
analyzed as an important element of the state technical and economic policy in the field of
quality and safety of industrial facilities. A risk-based approach is proposed to overcome
the uncertainty of parameters of corrosion protectability of structures and installations ac-
cording to the requirements of the quality function deployment (QFD). The nomenclature,
indices and methods of the off-line and on-line monitoring (conformity assessment) of the
determinative parameters of the corrosion state of structures and their protective coatings
are stablished. It is proved that the procedure of making and checking the balanced deci-
sions of corrosion protection promotes switch from the costly to innovative management
of resource saving and technological safety of industrial enterprises.

Keywords: corrosion hazard, determinative parameters of the corrosion state, corrosion

protectability, conformity assessment, limit states, innovative potential, risk-based
approach, balanced indices, resource saving, industrial facilities.

Zozulya G. I,Kuntyi O. I, Mertsalo 1. P., and Mazur A. S. Obtaining of porous

bimetal Cu/Ag by galvanic substitution of galvanized brass............c.ccocevereneriecinncnne

Obtaining of Cu/Ag-nano bimetal for CO; reduction at the catalytically active cathode is
studied according to the scheme: the formation of porous copper by selective anodic de-
zincification of Cu—Zn alloy in H,SO, solution; deposition of silver nanostructures by gal-
vanic replacement. It is shown that nanosized dendritic formation of silver (70...100 nm)
are deposited on the surface of nanoporous copper in 0.01 M AgNO; in the ultrasound
field. It is established that the main factor of the influence on the morphology of reduced
silver on porous copper is the duration of the galvanic replacement. It is shown that elec-
trodes with a porous Cu/Ag-nano surface are characterized by significantly higher cataly-
tic activity compared to brass foil and porous copper.

Keywords: anodic dezincification of brass, nanoporous copper, galvanic replacement,
nanostructured silver.

Lopachak M. M., Khrushchyk Kh. I., Dnistryan V. V., Boichyshyn L. M.,

and Reshetnyak O. V. Corrosion resistance of amorphous metal alloys
Co7;S111B1» as electrodes of hydrogen evolution from alkaline solutions.....................

The corrosion resistance of cobalt-based amorphous alloy (AMA) was investigated by
cyclic voltammetry (VA). Investigations were carried out in an aqueous medium of 1 M
KOH at different temperatures from 293 to 333 K. It was shown that due to the five-fold
cyclic polarization of the electrodes within the potentials —1.5...40.5 V, the corrosion po-
tential shifts to the cathodic side, and in solutions temperature of 313...333 K acquires
almost identical values. The corrosion current of the AMA increases eightfold with in-



creasing the temperature of the solution to 313 K. The corrosion resistance of the AMA
used in the hydrogen evolution reaction increases, as indicated by current density values
that are two times lower than those of unused alloys. The corrosion activation energy is
calculated to be 18.65 and 17.86 kJ/mol for the 1 and 5 cycles of the VA curve, respect -
tively. Such values indicate the diffusion-controlled interaction of hydroxyl ions with the
surface of the AMA. The activation energy of the formation of compounds on the AMC
surface is calculated. It is shown that the formation of the chemisorbed complex [Co—O—H>0].4s
occurs with twice the activation energy than the formation of passivation layers.

Keywords: amorphous metallic alloys, corrosion, activation energy, passivation of the
surface.

Ledovskykh V. M., Vyshnevska Yu. P., Brazhnyk I. V., and Levchenko S. V.
Mechanism of the oxidative and salt passivators coaction within binary
INNTDITIVE MIXEUTES. ... ceneeiteeieitieieeitet ettt sttt sttt sb et e e sat e s s 93

The regularities of joint action of the additives that are characterized by a different inhibi-
tion mechanism for the protection of mild steel in aqueous saline media have been investi-
gated. Total 14 inhibitive mixtures have been studied at different concentration ratio and
the obtained results on the protective efficiency and produced morphological and structu-
ral changes of the metal surface have been interpreted in regard to a coaction of individual
inhibitive factors. Different kinds of interaction that may result in synergistic and antago-
nistic effects have been discussed. The schematic representation of the inhibitor mecha-
nism aliasing effects has been presented and the theoretical model that reflects the joint
action of individual additives within multicomponent inhibitive systems has been further
extended and refined.

Keywords: corrosion, mild steel, inhibitive mixtures, metal protection, isomolar series,
coaction, mechanism aliasing effects.

Dergach T. O. and Sukhomlin G. D. Methods of improving corrosion resistance
of tubes made of low-alloy steels for the gas-and-oil producing industry.................... 99

The complex technology of production of oil and gas tubes of high corrosion resistance is
developed, which includes controlled rolling of tubular billet of selected low-alloy 06X1-Y
steel with regulated content of chemical elements; heat treatment — quenching and double
short-term high tempering at temperatures as close as possible to the phase o—y-trans-
formations of steel. It has been established that the obtained tubes made of 06X1-V steel
are characterized by fine-grained ferrite-pearlite structure with high content (up to 23%) of
special low-energy boundaries of a—o and o—y; high corrosion resistance when tested for
samples in chloride and model chloride-acetate solutions; reduced tendency to hydroge-
nation during cathodic polarization in the solution of 1N H,SO4 + 1.5 g/l CS (NH,), and
increased resistance against SSCC and HR — compared to 20 steel tubes. It is shown that
heat treatment according to the developed technology increases resistance to SSCC (G, >
> 0.85 0¢2) and improves mechanical properties of tubes to the strength grade X 56 according
to standard of American Petroleum Institute API SL.

Keywords: low-alloy steel, tubes, technology, grain boundary engineering, heat treatment,
microstructure, special grain boundary, corrosion resistance, mechanical properties.

Bilyy O. L., Gonzalez-Sanchez J., and De Leon Gomez C. Effect of external electro-
magnetic field on corrosion fatigue of duplex stainless steel 2205 welded joints......105

Duplex stainless steel 2205 (DSS) is an alloy containing 22% of Cr and 5% of Ni. The
steel microstructure is a matrix of d-ferrite BCC with g-austenite FCC grain islands in a
50:50 ratio. DSS is used in industry due to its high mechanical strength and corrosion
resistance, that are better than of ferritic or austenitic stainless steels. During the welding
process an electromagnetic interaction of low intensity was induced by applying axial
external electromagnetic fields of 0; 3 and 12 mT. Microstructural characterization and the
assessment of localized corrosion resistance in terms of pitting corrosion were conducted.
Resistance to nucleation and growth of cracks was also evaluated in the low-cycle regime



of corrosion fatigue test to observe the short crack behaviour. The electromagnetic inter -
action of low intensity (3 mT) was found to improve the localized corrosion resistance but
the 12 mT one showed no improvement in this aspect, in comparison to 0 mT. The resistances
to crack initiation and fracture toughness were also improved with the application of the

3 mT external electromagnetic fields due to the modification of the microstructural evolu-
tion during thermal cycle involved in the welding process.

Keywords: corrosion fatigue, duplex steel, stress intensity factor, fracture resistance.

Polutrenko M. S., Marushchak P. O., Bishchak R. T., Andrusyak U. B.,
and Babii A. V. Diagnostic of the surface of 20 and 17T'1C-V steels
corrosion damaged by sulfate reducing bacteria............ccoocerereierircienieereeeeeee 110

The methods of laboratory diffrometry of biocorroded microregions of structural steels based
on quantitative analysis of their roughness variation are developed. The influence of sulfate-
reducing bacteria on the morphology of the relief of 17T'1C-VY and 20 steel specimens is
established. It is revealed that bacteria accumulate in the microdepressions of the relief,
which leads to the formation of mucus and their metabolic products in these areas, followed
by the formation of a biofilm on the surface of the samples. These areas are subjected to
the most corrosive effects with pitting formation. It is revealed that biocorrosion increases
the surface roughness of the studied steels up to 4.5 times, which subsequently leads to
localization of stress concentration in these areas.

Keywords: biocorrosion, analysis of profilograms, diagnostics, stress concentration.

Sylovaniuk V. P. and Ivantyshyn N. A. Healing of shear cracks in anisotropic bodies....... 118

Solutions to the plane problem of the theory of elasticity of anisotropic bodies with trans-
verse shear cracks that are “damage-healed” by injection technologies are obtained. This
problem is reduced to the solution of singular integro-differential equations with respect to
the displacements of crack surfaces. The cases of elastic and viscoelastic crack fillers are
considered. The limiting equilibrium states of bodies with damage-healed cracks
according to the energy criterion are estimated.

Keywords: crack healing, anisotropic body, strength, elasticity, viscoelasticity.

Glotka O. A. Distribution of alloying elements in carbides
of refractory nickel alloys of equiaxial crystallization.............ccccevereereiernieenenennne. 124

The specific feature of the distribution of alloying elements in the secondary carbides in
the multicomponent system Ni—13.5Cr —5Co-3.4A1-4.8Ti-7.3W-0.8M0-0.015B-0.12C has
been studied. The CALPHAD method is used to simulate the thermodynamic processes of
crystallization. The results of thermodynamic calculations of the chemical composition of
carbides are compared with the experimental ones obtained by electron microscopy using
an REM-106I microscope with a system of energy-dispersive X-ray spectral microana-
lysis. The influence of alloying elements on the precipitation temperature of the secondary
carbides is investigated.

Keywords: cast nickel superalloys, alloying system, CALPHAD method, structure, com-
position of carbides.

Lenkovskyi T. M., Ivanytskyi Ya. L., Molkov Yu. V., Duriagina Z. A.,
Kulyk V. V., Trostianchyn A. M., and Shyshkovskyi R. O. Analysis
of the stress-strain state of the Bridgman specimen by the finite
elements method under axial teNSION. ... ...cceriiiiiiieiiiierieee e 132

A three-dimensional finite element model of the Bridgman specimen for elastoplastic tensile
deformation study is built. The stress distribution in the cross-section of the specimen
working area for a wide load range is established. It is shown that in the elastic deformation
conditions, the stresses inside the specimen are lower than near its surface, and vice versa, in
the case of elastoplastic deformation, stresses are higher. For a specimen made of 40X steel,
the tensile force at which the normal stresses in the cross-section are uniform was calculated.
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