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3MICT

Cmanxesuy O. M., Pebom /]. I1. MeTomy ITYIHOTO iHTEIEKTY
JUTS aKyCTHKO-eMICIITHOTO JliarHOCTyBaHHS CcTafiil pyitHyBaHHS (OTIIs7I).
Y. 2: IlITy4ni HEHPOHHI MEPEXKIi Ta TITMOOKE HABYAHHS. ......eenvenreeurenrenreenrennenreeneennennnenne 5

Ha ocHOBI aHani3y HaHOBIIIHX AOCIHIKEHb PO3TIITHYTO MOXKIIHBOCTI BUKOPHCTAHHS
LITYYHUX HEHPOHHHUX MEPEeX Ta METOAIB IIIMOOKOT0 HaBYaHHS IS aBTOMATH3alii Ol -
pamroBaHHsA cuTHaNiB akycTtuaHoi emicii (AE), mo6 ineHTHdiKyBaTn cramii pyHHY-
BaHHSA. [IOpiBHIHO TOYHICTH PE3YNIBTATIB JUIS PI3HUX MIJIXOJIIB Ta BHOKPEMJICHO iX I1e-
peBaru Ta HeJOMIKU. [lepcrieKTMBHUM € BIPOBAPKEHHS y NMpakTuky AE miarHocry-
BaHHS METO/IIB INIMOOKOTO HAaBYAHHSI.

KuarouoBi citoBa: akycmuuna emicis, wmyuna Helponna mepexca, 2iuboKe Haguanns,
320pMKOBA  HEUPOHHA MEpedNCcd, DPeKVPeHmHAd HEeUPOHHA Mepedcd, [Oermuikayis
Odeghexmis.

Anopeiixie O. €., /lonincoka I. A., Jlloouax M. O. KomiiekcHe 3acTOCyBaHHS
METOJly aKyCTHYHO{ eMicii Ta eHepreTUYHOTO MiAXO0AY JUIsl BU3HAYCHHS
3aJIUIIKOBOTO PECYpPCy eIeMEHTa KOHCTPYKIIT 3a [l TpHBAIOro CTaTHYHOTO
HaBaHTAXCHHS, KOPO3ii 1 IETPAAAIIIT MATEPIATIY ...ceuveererrerrietieiienteeneeneeeneeseeeneesaeenaesnees 16

[ToOynoBaHO KOMIUIEKCHHH METOJI 3aCTOCYBaHHs akycTuuHoi eMicii (AE) Ta enepre-
TUYHOT'O MiJXOMy Ul BU3HAYCHHS 3QJIUIIKOBOTO PECYpPCY TOHKOCTIHHUX €JIEMEHTIB
KOHCTPYKIIiH 32 JiT TPUBAJIOTO CTATUYHOI'0 HABAHTA)KEHHS, KOPO3UBHOTO CEPEIOBHUINA
1 excITyaTamiiHoOl Aerpagarii MatepianiB. B 0CHOBY mOKIaJieHO MepIInii 3aKOH Tep-
MOJIWHAMIKH JJIs1 OaJlaHCy €HEepTeTHIHHUX CKJIaTHUKIB i poOOTH 30BHINIHIX CHI, a Ta-
KOXX OallaHC MIBUAKOCTEH iX 3MIHM ISl €JIEMEHTApHOTO CTPUOKA MPOCYBaHHS TPIIIN-
Hy. [IpuiHATO TinoTe3y JNiHIHHOT 3a1€XHOCTI PO3MIpy TUIONII AKTHBHOI TPIIIMHM BiX
KIJIBKOCTI BUAIJIEHUX TIpH 1IboMY imIysibciB AE. 3MiHy B yaci mapameTpiB eKcIlTyara-
iHHOI Jmerpanarii MaTepialy MaTeMaTHYHO 3MOJCIbOBAHO JIHIHHUMHU 3aJICKHOCTS -
MH. 3aqady NMpo BU3HAYCHHS 3AJIMIIKOBOTO PECYpCY TOHKOCTIHHOTO €JeMEHTa KOH-
CTPYKIIii PO3B’S3aHO 3a JIOTIOMOTOI0 €HEPTeTUYHOTO MiAX0Ay 1 3BeIeHO 70 audepeH-
LiaTBHOTO PIBHSHHSA 3 ITOYATKOBOIO 1 KiHIIEBOIO yMOBaMH. B oTpuMaHiii MaTemaTnd-
Hilf 3a[1a9i HEBIiIOMI JIBa MMapaMeTpu — PO3MIp MOYATKOBOI IIOCKOI TPIIIUHY 1 3aBaH-
Ta)KEeHICTh MaTepiany Oins Hei, ski Bu3HaueHo Tak. [Ipunamom AE Bopomosk 3agaHo-
ro gacy (150 h) 3adixcoBano kinbkicTh iMmynbciB AE 1 mBHIKICTD iX paxyHKY, sSKi
TiACTaBICHO Y (OPMYJIH U1l BU3HAYEHHS IUIONI ITOYaTKOBOI TPIIIMHM i apaMeTpa



3aBaHTa)XEHOCTI MaTepiany B i okoumi. [[ms memoHCTpallii 3acToCyBaHHS IBOTO METO-
JIy BUKOH2HO YHCJIOBHH €KCIIEPUMEHT 1 PO3pax0oBaHO 3AUIIKOBUIN Pecypc MIaCTHHU
31 cram X70.

Kuiio4uoBi cjioBa: xopositino-mexanivna mpiwuna, aKycmudua emicisi, eKCcniyama-
yitina dezpadayis mamepiany, 3aIUMKOBUL peCypC, eHepeemUudHULl nioxio.

Kpaseyw B. C., Caspyx M. I1., Onuwxo JI. H., Keacuiox O. I. B hopmu

Ta PO3TalIyBaHHS OPTOTPOITHOTO BKJIIOYEHHS Ha HANPY)KEHUH CTaH
AHI30TPOITHOTO TiJIA 38 MO3JOBKHBOTO 3CYBY ...c.veeverreruerueruenseereeseemeesteneentensensensesensenses

JocmimkeHo HampyXeHHH CTaH HECKIHYCHHOTO aHi30TPOIHOro Tina (MaTpwmi) 3
IJIaJKUM KPUBOJIHITHUM OPTOTPOIIHUM BKIIIOYSHHSM 32 MO3I0BXKHBOTO 3CYBY. [IBO-
BHMIpHY 3a7ady Teopil HMpPy>KHOCTI AT KyCKOBO-OJHOPIAHOTO aHi30TPOITHOTO Tijla
3BE/ICHO 10 CHCTEMH JABOX IIHCHHUX CHHTYJSPHUX IHTETrpaJbHUX PiBHSHb JPYrOro po-
Iy, YUCIIOBI PO3B’SI3KM OTPUMaHO METOJOM KBazapartyp. [lokazaHo BIumB ¢opmu Ta
po3TallyBaHHS OPTOTPOITHOTO BKIJIIOYEHHS Ha HAIPy>KEHWH CTaH KyCKOBO-OJIHODiZ-
HOTO TiJIa JUIsl HU3KH 3HAYCHb NPYKHUX CTAJIMX OPTOTPOIHUX MarepiaiiB MaTPHII Ta
BKJIFOUeHHs. [IpoaHarnizoBaHo 3HaiiieH] PO3MOALIM HAPYKEHb MO3I0BXKHBOTO 3CYBY
Ha MEXI o3Iy MarepialiB Uil pi3HUX T€OMETPUYHUX Ta MEXaHIYHUX MapaMeTpiB
3a1adi.

Kaouosi ciioBa: anmunnocka deghopmayis, anizomponis, opmomponHe 6KIO4eHHs,
KOHYEHMpayis HanpydICeHvb, CUHSYAAPHI THMEeZpanbHi PIGHAHHA.

Aoeesa JI. I., Tynix A. 1O., Kopocux B. M., Cmpoconos /[. B., Kocmin B. A.,

Konopesa O. B. OcoOGmMBOCTI MIKpPOCTPYKTYPH Ta BIaCTHBOCTI ITOPOIIIKIB
AMIOMIHIJIIB 3271132, OTPUMAaHNX METOJIOM ILIa3MOBO-IyTOBOI chepoimmsarii................

JlociipKeHO TIOpOIIKK AIOMIHIIIB 3ali3a, OTPUMAHUX METOJIOM ILIa3MOBO-IYTOBOTO
PO3MIICHHS TIOPOIIKOBOTO CTPYMOIIPOBLAHOTO IPOTY 31 CTAIEBOIO OOOJIOHKOIO 1 allfo-
MiHIEBUM HAIlOBHIOBaYeM. BHIpPOOOBYBaHO y CEpelOBWIINI aproHy Ha YCTaHOBII
“PLAZAR-50-PL-W”. BcTaHOBIEHO, IO Ha BCIX PEKUMax pOOOTH IDIa3MOTPOHA
pO3MHIICHI YacTKH TepeBakHO chepmuHOi dopmu. KimbKicTh HeCEpUIHHUX CTaHO-
BUTH 7...12% y nopomkax ¢pakii —315+200 pum, a B npi6nimmx — 4...5%. OcHOBHH-
MU (azaMu oJiep)KaHUX MaTtepialliB € amoMiniau 3aimi3a FesAl 1 FeAl 3a piznux cmis-
BiJJHOIIEHb. Y BCIX (ppakmisx MOPOUIKIB KiJbKICTh METAIEBOIO CKJIAJHUKA Oiblla,
HIK OKCHIHOTO. BMicT OKCHIIB 3pocTae 3i 3MEHIIICHHAM (DPaKIlii MOPOIIKY 1 3HIKEH-
HSM CHJIM CTPyMy Iu1asMotpona. ITiq yac po3muiieHHs 3a cum cTpymy 220 1 270 Ay
¢paxkii moporky —200+100 um 3adikcoBaHo OibIle ATIOMIHIAIB 1 HAMEHIIIE OKCH-
niB. YV mpibHImmX ¢pakmisx BMICT amfoMiHigiB craHoBuTH 70,38...75,68, a okcumi
3poctae 1o 29,62 wt%. MIKpoTBepIicTh MeTalneBHX 4acTok nopisHioe 3,07..4,59
GPa. OkcuaHi ckinagaroTecs, B ocHoBHOMY, 3 Fes0; 1 Fe,O; i BonoOmiroTh BHUIIONO
MikpoTBepaicTio (5,32...8,15 GPa) 3a Bcix pexumis po3nmieHHs. Onep>kaHi HOPOIIKA
MOXHa peKoMeHayBaTH Juii 3D BHpOOHMLTBA 3a NPSMOrO EHEPreTHYHOTO
HAIUIABJICHHS, 10 SKOro BimHocsATh JjazepHi (DMD — Direct Metal Deposition), a
TaKOX JUIi BUTOTOBJICHHS TOYHHUX 3aroTOBOK 3 MiHIMaJbHAM IIPUIIyCKOM Ha
MEXaHIYHy O0OpoOKy 3a JOMOMOTOK0 METOAIB KOMITAKTYBaHHA Yy TpaHYJbHIl
MeTanmyprii — rapsgoro i3octarngroro npecyBansas (HIP — Hot Isostatic Pressing).

Kiro4oBi ci1oBa: niazmoeo-ody2oee posnuients, Opomosi mamepian, iHmepmemanioni
Gazu, mikpocmpykmypa, Mikpomeepoicmo.



Kupumox €. C., bazniox I'. A., Kupuniox C. @., bonoap A. A., Bapuenxo B. T,

Isanuenxo C. E. Brumus BMicTy (hepoxpoMy y BUXIIHIN MUXTI Ha CTPYKTYPY,
MEXaHIYHI Ta TPHOOJIOTIUHI BIACTHBOCTI CIiedeHoi kKapOimocTai
Ha OCHOBI CHCTEMHU FE—Cr—C. ..ottt

Po3risiHyTo 0c00MMBOCTI CTPYKTYpH, (ha30BOT0 CKIaay, OCHOBHUX (Di3MKO-MEXaHI4-
HUX Ta TPUOOJIOTIYHUX BIIACTUBOCTEW CHEYEHMX KapOimocTrayiedl Ha OCHOBI CHCTEMH
Fe—Cr—C, oTpumaHKX i3 MOpOIIKOBHX CyMilledl 3aJli30—BHCOKOBYIJIeleBuil depo-
XpoM 3 pi3HEM BMicTOM (epoxpomy (25 Ta 40%) y BuXigHIH mUXTi. 30UIbIICHHS
BMiCTy (pepoXpoMy MPH3BEJIO IO POCTY YCaAKH 3pa3KiB I Yac CIIKaHHSA Ta 3MEH-
[ICHHS TIOPYBATOCTI criedeHoro kommosuta 3 7,4 1o 2,2%, a TakoX 0 TiIBHIICHHS
rpaHuIi MiHOCTI Ha 3rUH 3 1100 o 1665 MPa Ta TBepmocrti 3 66 1o 76 HRA, Biarmo-
BiZJHO. 3a pe3ynbTaTaMH PEHTTeHO(A30BOr0O aHaNi3y 31 3aCTOCYyBaHHIM MeToxmy Pir-
BeNbaa y (a3oBOMY CKiIali 000X CIEYCHHMX KOMITO3MTIB BUsBICHO TpH (asu: o-Fe,
aycreHiTHy y-Fe Ta xap6inny (Cr, Fe);C;. Iloka3ano, 110 IiABUIIEHHS BMICTY BHCO-
KOBYyTJIeneBoro gepoxpomy B mmxri 3 25 1o 40% npu3BOAUTH 10 OMITHOTO 3MEH-
HICHHS PO3MIpY 3epeH MaTPHYHOI (pa3u KOMIIO3UTA. 3a pe3yIbTaTaMu TPHOOIOTIYHUX
BUINPOOYBaHb OTPUMAHUX MaTepiajiB BCTAHOBJEHO, IO 3a TePTs 0€3 MacTHUILHOTO
Matepiay o craini [IIX15 koedimienT tepts mapu € B mexax 0,4...0,5 Ta He3HaYHO
BiZIPI3HSIETHCS IS MaTepialiiB pi3HOTO ckiaxy. BogHodac KOMIO3WT, OTpUMaHHH i3
muxTy 3 migsumesnM (40%) BmicroM (epoxpomy, 3abe3mnedye CyTTEBO BHILY 3HOCO-
CcTiHKicTh (Bix 2,2 1o 2,9 pa3a) MOpIBHIHO 31 CIUIaBOM, OTPUMaHUM 3 MHXTH 3 25%
®X800, 3a BCiX KOHTAKTHHUX THUCKIB.

KuarouoBi ciioBa: xapbioocmane, komnosum, CnikaumHs, pepoxpom, 2ycmuHd, Miy-
Hicmb, meepoicmb, 3HOCOCMILKICIb, MIKPOCIPYKmMypa, Koepiyicum mepmsi.

Tpembau 1. O., Tpemobau b. O., I'pune O. I, Jlysiceyoruii P. A., bpeuxo B. O.,

3axosopomnuii O. FO., banenxo O. I., Monuanos I'. 1., Pebposa O. M.,

Kabaywxuii O. B. 3acTocyBaHHs TOBHOT'O (J)AKTOPHOT'O €KCIIEPUMEHTY

JUIsl onTuMi3anii Koe(ilieHTa 3aII0BHEHHS Ta TYCTUHH IIUXTH

CaMO3aXUCHOTO IOPOIIKOBOTO JIPOTY ....euvevemrertrvererueresentasensesensesensesensesensenessenessenessenes

OOrpyHTOBaHO HEOOXiTHICTH MOCHIIKEHHS TaKWX XapaKTEPHCTHUK CaMO3aXHCHOTO
MTOPOIITKOBOTO APOTY, sIK KoedimieHT 3anoBHEHHS (Cyr) Ta TycTHHA MUXTH (Po). 3a
JIOTIOMOTOI0 TIOBHOTO (DaKTOPHOTO €KCHEPUMEHTY BHBUCHO BIUIUB BMICTY Tpadiry,
€K30TepPMIYHOTO JIOJIaTKA 1 CITIBBITHOMICHHS HOTO KOMITOHEHTIB Ha IIi XapaKTEePHUCTH -
KM 1 TOOYI0BaHO MaTeMaTUYHi Mojeli. Bu3sHaueHo, mo HanoOimeIry fairo Ha Cyr Mae
BMicT ek3orepMmiuHOro nomarka (Cga) Ta rpadity (Cemphic) Y WUXTI. MakcumaibHi
sHaueHHs Cyr Ta po mocsraroTbes mpu Cea = 20...28 wt%, MnO,/Al = 2..2,8 Ta
Caraphite = 4...6 Wt%.

KarouoBi caoBa: camosaxucuuil nopowkoguil Opim, axmopuuii excnepumeHm,
Koeiyienm 3ano8HeHHs, 2yCMUHA WUXMU, eK30MePMIHUL 000amOK.

Trauyk O. B., I'6030eyvruii B. M., Cmyodenm M. M., 3a0opooicna X. P.,

Kosanvuyk I. B., Iloepeniok 1. M. CTpyKTypHi 0COOIUBOCTI Ta 3HOCOTPUBKICTh
nokputtst TIAIN Ha crumaBi Ti—-6Al-4V, chopMoBaHOro NO€THAHHSIM METOIIB
€JIEKTPO/IyTOBOT0 HAIMIIFOBAHHSI TA A30TYBaHHS 3 Ta30BOT (Pa3H.....eeveeieeieieeieieeen

Hocnimxeno Gpopmysanns nokputts TiAIN Ha cruiaBi Ti—6Al1-4V nnisxoMm moeaHaH-
HSl METO/IIB €JIEKTPOYTOBOTO HAIMIICHHS Ta 'a30BOT0 a30TyBaHHs. BcraHoBiieHO, 0
¢aza TiAIN yTBOpPIOETBCS y TIOKPUTTI IiJI Yac ra30BOr0 a30TyBaHHsI CIUIaBY 31 3a37a-
JIETiAh HAIMJICHUM IIapoM aJTIOMIHIIO Ta TUTaHY. 3 MiABHUICHHSM TEMIIEpaTypH a30-
TyBaHHA Bix 650 mo 850°C ii BMicT 3MeHmIyeTbes. Bussneno, mo mokputts TiAIN
CYTTEBO 301IIBIIyE TTOBEPXHEBY TBEPIICTh cruraBy (mo 12...15 GPa), a y tpubomapi 3
Al,O; 3abe3medye 3HAYHO BHIYy 3HOCOTPHUBKICTh MOPIBHAHO 3 MOKpUTTsIM TiN, a Ta-
KOXX HEOOpOOJIEHUM CIIIaBOM.



Kuarwouosi ciioBa: €/l€Kmp0()y206€ HAnujlernns, cazoee a30my6anns, 3Hocompu61<icrnb.

I'ybenxo C. I. BruinB O0pUIHMX BKIIOUEHb HAa CTPYKTYPY 1 BIIaCTHBOCTI

craini 04X14T3P1® gy 9oXITiB BiIPaI[bOBAHUX MATUBHUX KACET
ATOMHHX CIICKTPOCTAHIIIM. 1. vevvievveierererrietesteesesseeseeseessesseesseeseessesssessesssessesssessesssensenns

JocmimkeHo 0coOIMBOCTI XiMIdHOTO Ta (Pa30BOro CKIaLy, CTPYKTYpH Ta IEPETBO-
peHb y OopumHux BKIFOUeHHsX y ctam 04X14T3P1®, 3 k0l BUTOTOBISIOTH YOXJIU
LIECTUTPAaHHUX TPYO Ul TPaHCHOPTYBaHHSA Ta 30epiraHHs BiAIIPalbOBAaHOI'O sAEp-
HOro nayimBa. BcraHoBieHo, 10 i yac rapstuoi Aedopmarrii BinOyBaroThes Ga3oBi Ta
CTPYKTYpPHI TpaHc(hopMallii: 3MIHIOETbCS CKJIan OOpUIIB BHACTIIOK IEPEPO3MOILTY
€JIEMEHTIB, AMHAMIYHO OUQY3IHHO MOAPIOHIOIOTECS Ta BHIUIAIOTHCSA “‘caTelTiTHI”
YaCTUHKH, OOPHIN PYyWHYIOTBHCA Ta BimOyBaroThCs (ha3oBi mepeTBopeHHs. BussieHo
MOJJIMBICTh CTATHYHOTO AW(Y3iHHOTO MOApiOHEHHS OOPHUIIB 32 BUCOKUX TEMIIEpaTyp
HarpiBy. OOroBOpeHO BIUIMB OOpHIHMX BKJIIOYEHb Ha CTPYKTYpPYy Ta MEXaHI4Hi Biac-
TUBOCTI CTaJi 32 PI3HUX TEMITEpaTyp Aehopmariii.

Kuro4oBi ciioBa: cmans, 60puoni exnouents, oegpopmayis, MexaniyHi 61aCmueocni,
PYUHY8aHH:, Ouy3iline NOOPIOHEHHs, camenimui YacCmMuHKU.

Hempywuneys JI. B., @edopuyk B. €., Muxaiinog JI. B., @anvuenko FO. B.,

Hogomnuneys O. O., Boponin C. O. JlociipkeHHs. MIKPOCTPYKTYPH 3’ €THAHb
QITFOMIHIIO 3 MarHi€M 32 JU(PY3IHHOTO 3BAPIOBAHHS. .......evverveenrerrrensrenseesrenseeseessenseenes

JocmimKkeHo BIDIMB TEMIIEPATypH Ta XIMIYHOTO CKIJIAAY NMPOMDKHHX IIPOIIAPKIB Ha
(hopMyBaHHS CTPYKTYpH 3BapHUX 3’€IHAHB 31 CIUIaBiB anfoMiHito AMr2 Ta MarHito
MAZ2-1. BeranoBneHo, mo mij yac TepMojedopManiiiHoOro UKy 3BaplOBaHHS IpPH
T =400°C mix cruiaBaMy MarHiro 1 aioMigito popmyeTses qudy3iiiHa 30Ha 3aBTOBIL-
k1 ~ 80 um 3 MIKpOTBEpJicTIO B IeHTpabHii yacTuHi 2160 MPa, e i BinOyBaeThes
PO3TpiCKyBaHHs 3BapHOTO 3’€nHAHHS. /)i 3MEHIICHHS IHTCHCUBHOCTI Au(y3idHMX
NPOLIECIB y CTHKY 1 3aI00iraHHs YTBOPEHHIO MIX CIJIABAMU KPUXKHX IHTEPMETATITHUX
(a3 sK Oap’e€pHHUX MPOIIAPKIB BUKOPUCTAHO (OJIBrY 3 HIKETI0 a0 THUTAaHY 3aBTOBIIKH
30 um. VY 3’€IHaHHAX MarHito 3 aJlOMiHIEM, OTPUMAHKUX 3 BUKOPUCTAHHSIM TPOIIAPKY
3 THTaHy, IHTEpMETaNiJHI Maph He yTBOPIOIOTHCA. MeXaHIYHUMH BHIIPOOYBaHHIMHA
3pa3KiB Ha 3THH Ta PO3TAT BCTAHOBIICHO, IO MAKCHMAaJIbHOIO MIIIHICTIO BOJIOIIIOTH
3’eIHaHHA MarHito 3 amoMinieM (op = 138...142 MPa), orpuMaHi 3a BUKOPHUCTAHHS
MIPOIIAPKIB 3 TUTAHY.

KuarouoBi cnoBa: oughysitine 38apiosanus, antoMinic8ull cnias, MAacHiceuil cnias,
NPOMINCHULL NPOUAPOK, MIKPOCMPYKIMYPA, MEXAHIYUHI 61ACMUBOCHII.

Jlabyp T. M. BB mIBUAKOCTI 3BapIOBaHHS CTUCHYTOIO TYyTOIO

Ha pyWHYBaHHSA 3’ €THAHP 3 ATFOMIiHI€BOTO CIUIABY 1201....c.oiiiiiiiiiieieeeee

JocmimkeHo MexaHi9HI BIaCTUBOCTI Ta 0COOIMBOCTI MIiKpOpense]y 31aMiB 3BapHHUX
3’eHaHb 3 agoMiHieBoro cmiaBy 1201, oTpuMaHHX 3a pi3HUX MIBHIKOCTEH 3BapIO-
BaHHA (24...120 m/h) ctucHyTORO Ayroro. BecraHOBICHO, 0 HaWBHUINA IUIACTUYHICTH
3’€lHaHb 3a MBUAKOCTI 3BapioBaHHs 24 m/h, KOJIM Ha MOBEPXHI 371aMiB (OPMYETHCS
SHEProEMHUH SIMKOBHH Mikpopenbed 1 medopmariitHi rpedeHi. MIlHICTE 3’€THAHD
MIPH [[OMY 3HIXKYETHCS HE3HAYHO.

KuarouoBi cioBa: anrominiesuti cnias, 36apro8aHHsi CIMUCHYMOK 0Y2010 HEeNniasKuM
eneKmpoOoM, WEUOKICIb 38APIOBAHHSA, MIYHICMb, NIACMUYHICIb, MIKDOMEXAHI3M
DPVUHYBAHHSL.



Knuw B. O., muuxosa O. b., Jlyx’auenxo T. B., Ilykac C. A., Jlemuenxo I1. IO.,

Tnaouwescokuii P. €., Benivenxo O. b. OntuMizaiis miatuHo-nanaigie-TiO,-
KOMITO3UTaMHU (PyHKIIIOHAIBHHUX BJIACTHBOCTEH aHOJAHO CHHTE30BAHOTO
JUOKCHILY THTAHY ..veuveuveatentesensensensensentesteneaseeseaseastaseasessessensensessensensenseneeseeseeseesessessessens

[IpoananizoBano Mopdoutorito Ta XiMidHMi ckian komnosutiB TiO, 3 pi3HUM BMic-
TOM HUIIXETHUX METaJliB, CHHTE30BaHUX y (DTOPOBMICHOMY €JIEKTPOJITI HAa OCHOBI
€TWICHIJIIKOMI0. BCTaHOBNIEHO BIUIMB YMOB CHHTE3Y ITOKPHUTTS Ha CTPYKTYPY Ta CTe-
X10METPIil0 OTPUMAHOI'0 OKCHUIHOTO MOKPUTTS. 30KpeMa, Ha OJIep)KaHHX 3 JOIOMOTOI0
CKaHYBaJIbHOI €JIEKTPOHHOI MIKPOCKOIIiT 300paKeHHIX 30epiraeThcs mopyBaTa CTpyK-
Typa IOKPHUTTIB MICJII HAHECEHHsI MapiB MeTaiB. MikpoaHai3 MiATBEPIUB HAsIBHICT
IUTATHHY Ta TaJaifo K Y METaIiuHii (HopMmi, Tak i y BUTIIAII OKCHIY. PEHTTeHiBCEKOIO
mudpakuiero BusBiieHo (aszu aHaraszy TiO,, METATIYHOTO THTaHY, IIATHHHM, MAJIAIII0
Ta OKcuay nananito. BecranosieHo, mo tepmiuna 06podka npu 500°C crpusie 3011b-
LIEHHIO YaCTKH KpHCTaliuHOI (a3u. PeHTreHiBChbKa (HOTOEIEKTPOHHA CHEKTPOCKOIIIs
niareepanita HasBHicTh Ti 2p, O 1s, Pt 4f ra Pd 3d nHa noepxHi. Pesynbratu nocni-
JUKEHBb CJICKTPOXiMIYHHX BiacTUBOCTEH MeTomoM Motra—IlloTTki CBig4aTh, 110 MO-
KPHUTTSA MArOTh A-TUI MPOBIIHOCTI 3 BHCOKOIO KOHIICHTpAIli€0 HOCIiB 3apsay. Ilo-
KPUTTS 3 TUIATHHU cTabiibHe Ticis 9 h poOoTH, TOAl SK IMOCHTIIOBHO HAHECEHI MapH
IUTATHHY Ta MATafilo COPUSIOTH 301BIIEHHIO TEPMiHY CIyXOHM eleKkTpoma Maibke y
24 pazu.

KuouoBi ciaoBa: oiokcuo mumany, wisxemui Memanu, nopyeama cmpykmypd,
mepmiuna 06pooKa, KOpo3ilHa MpUEKicCmb.

Konomniox O. I1., bepesoseywv B. B., 3asaniii I. FO., bopyx I. B., Yekaiino M. B.

I'eHepyBaHHS BOAHIO TiIPOTi30M TiIPUAHAX KOMIIO3UTIB MarHito
3 1oaaTKAMHU ZrNigsAl s TA TPADITY.c.veeveeeieiieieieeierieee sttt eees

PeakTuBHIM KyJTBOBHM IIOMENIOM Y BOIHI CHHTE30BAHO TiIPHUIN KOMIIO3UTIB MarHio
3 pmomatkamu iHTepMmeranminy ZrNigsAlis Ta rpadiry. IlokazaHo, mo nomaBaHHS
ZrNigsAl; s Ta rpadity cKOpodye TPHBATICTh TiAPYBAHHS MArHilo MiJ 9ac IMOMENy y
BoAHI. JIOCHIIPKEHO BIUTHB TpadiTy Ha po3Mip YaCTHHOK KOMITO3HTIB. BeTaHOBICHO
IO IIMX TONATKIB Ta KoHneHTparii MgCl, Ha rifpomi3 rigpuay Martiro.

KurouoBi cnoBa: komnosumu MgH,, epaghim, 2iopud macniro, 800ewsb, 2i0pois.

Xoma M. C., Yyuman M. P., Isawxis B. P., Bacunie X. b., Payvka H. b.

[IpoHMKHICTH BOAHIO Kpi3b CTaNeBI MEMOpaHH i1 4ac Kopo3ii
Y XJIOpUIHO-aLETATHOMY PO3UYHHI 32 BIUIMBY CipKOBOJHIO,

BYTJIEKHCIIOTO TA3y T4 MEXAHITHOT HATIPYTH. c...uveeneeneeeeaneenueeneesseensesseensesseeneesneenseenes 102

JocnipkeHo MPOHMKHICT BOJHIO Kpi3b MeMOpany 31 crani 20 mig yac Koposii y
XJIOPUIHO-AI[ETATHOMY PO34HHI 3a BIuMBY posuuHeHux CO, i H,S ta mexaniuHOi
Hanpyrd. BcraHOBIIEHO, IO Y PO3YMHI, HACHYEHOMY BYIJIEKHCIUM I'a30M, IIPOHHUK-
HICTh Ta eQeKTHBHUH KoedimieHT audy3ii BomHIO HaliMeHIII. 3 J0JaBaHHIM Y pO3-
upH Bix 100 mg/dm’ cipkoBOAHIO TO KOHLEHTpaNii HACHIEHHS MPOHUKHICTH BOIHIO
3pocrae y 1,5-3,2 pasa, mo noB’s3aHO 3 iHTEHCH(]IKAII€I0 KOPO3IHHUX MPOIIECiB HA
BXizHiH noBepxHi. [Ipn oMy edextuBHMi KoedimieHT qudy3ii BOAHIO cTaOUIBHUN.
3a nmpukiazeHoi MexaHiqYHOI HaNpYTrH MiANOBEPXHEBA KOHIICHTpAllis aTOMIB BOJIHIO
Ta WOro MPOHUKHICTH 30UIBIIYIOTHCS] BHACIIIOK 3pOCTaHHs MKaTOMHHUX BifcTaHel y
KpHCTasiuHii rparui. [IpOHUKHICTh BOJHIO Kpi3b CTallb 3aJIXKUTh HacaMIiepes Bin
KOHIIEHTpAIIii CipKOBOJIHIO, SIKa BU3HAYAE IIBHIKOCTI KOPO3ii 1 HABOAHIOBAHHS CTaJi.

KaouoBi cinoBa: nponuxnicms 600HI0, cmanb, MemOpand, cipkoB0OeHbs, 8VeieKUCIUL
2a3, MexaHiuna Hanpyea.



Tepyux O. M., €3epcvra O. A., Hocenxo B. K., I'agpunax H. M., Ilanosax H. JI.
EnexrpoxiMiuHi mapameTpu KoOaJbTOBHX aMOP(HUX CIUIaBiB

Y arpeCUBHHX CEPCIOBHINAX PIZHOT IIPHPOIIH. .. .evverreerrerrenrenseessenseesesseessesssessessensens 108

Pi3HEMH eNeKTPOXiMIYHIMH METOJAaMH JOCIIIKEHO KOPO3iHY TPUBKICTh KOHTAKT-
HOI Ta 30BHIIIHBOI IIOBEPXOHb CTPIYOK aMOP(HUX METaJIeBUX CIUIABIB HA OCHOBI KO-
6aJ'II:Ty C072,0Fes,oSi11,oB12,o, C073,2Fe4,3Mn0,5Si5,3B16,7, C073,3(Fe, Ni, MO,
Mn)s 7(Sio2Bog)21 y Bomaux pozunnax HCl, NaCl ra NaOH. BcranoBneHo HalHMKYY
KOpO3iiiHy TpuBKicTh ciuiaBy Co70FesSiiioBi2e ¥ BCIX TOCTIIKYBaHUX arpeCHBHUX
cepenoBumax. Yactkona 3amina Co ta Fe Ha Mn, a Takox Ni, Mo jemo ii miaBumiye
BHACHIOK (DOpMyBaHHS IITHPHAX OKCHIHUX IIapiB HA TIOBEPXHI.

KuarouoBi ciioBa: xobanwmosi amopgui cniasu, KOpositiHa MpUeKicmov, eieKmpo-
XIMIYHI XapaKmepucmuKu.

Kupunis B. 1., Maxcumie O. B., 3¢ipxo O. I, Llioc b. P., Kupunieé A. b. KoposiiiHo-
BTOMHA BUTPHUBAIICTH CTali 45 MiciIst MOBEPXHEBOTO HAHOCTPYKTYPYBaHHS

MEXaHOIMITYJIECHOIO OOPOOKOIO B PI3HUX CEPEIHOBUIIIAK. .....veemeereeenrerneeneeaseeeeeneaneens 115

Hocnimxeno BB texHonoriynoro cepenosuiia (TC) min yac ¢popMyBaHHS HaHO-
kpuctamiunoi crpyktypu (HKC) Ha HOpMamizoBaHii ByrieneBiii crami 45 mexaHo-
iMyscHOIO 00poOKoro (MIO) Ha mapamerpu HKC Tta omip BToMHOMY Ta KOpO3iiHO-
BTOMHOMY pyHHYyBaHHIO ¥ 3%-My po3unHi NaCl. Ha 3pa3kax oTpuMaHO MOBEpXHEBHI
map 3 ¢pepurHo-aycreHitHoro HKC ta posmipom 3epna deputy 14 i 23 nm micis MIO
B MiHCpaIBHIA OJHBI Ta MOBITPi, BIAMOBiAHO. BcTaHOBIEGHO, 10 BTOMHA BHTPHBA-
nicth cran 3 HKC cytreBo BuIa, Hixk 0e3 MOBEPXHEBO 00POOIICHOTO MIapy, Ta MpaK-
TUYHO He 3ayexuth Big tuny TC mig yac MIO. HaiiBunum omopom Kopo3iiHiii BToMi
BoJiozie cranb 3 noBepxHeBoro HKC, copmoBanoro MIO B onuBi. OTpuMaHi pe3yiib-
TaTH MPOAHATI30BaHO 3 ypaxyBaHHIM xapaktepucTuk HKC, MikpoTBepIoCTi 3MilHe-
HOTO IIapy, PO3MOALTY B HbOMY 3aJHIIKOBHX HANPYXXEHb Ta XIMIYHHX E€JIEMEHTIB
(H, N, C ta O).

KuawouoBi cinoBa: nanoxpucmaniuna cmpyxmypa, cepeonbogyieyeéa cmaib, 6momd,
KOPO3IliHA 8MOMA, 3ATUUKOB] HANPYHCEHHA.

Kpeuxoscvka I'. B., @eooposuu A. T., Koneii b. B., Muxaiinox B. B. Brmus
MTO3AIIEHTPOBOTO PO3TATY Ha KOPO31HHO-BTOMHY BHTPHBAIIICTh

S ETeT0 103207 040 11 21 < ) (U 121

HacocHi mTaHru eKCIUIyaTyloTh Y CKJIQJHHX YMOBAX, COPHYMHEHUX II€I0 BHCOKHX
3HaKO-3MiHHUX HaBaHTAKEHb Ta KOPO3MBHO-aKTHBHHUX TEXHOJOTIYHHX CEPEIOBHILI Yy
CBepUIOBMHAX. HaikopcTKili yMOBH HaBaHTa)KCHHsI HACOCHHX LUTAHT MOB’A3YIOTh 3
MO3AIIEHTPOBUM pO3TSroM. [ IpOrHo3yBaHHS pOOOTO3MATHOCTI E€KCIUTyaTOBaHHX
HAaCOCHUX LITAHI 3alpOIIOHOBAHO IMITALIITHO-PO3PaXyHKOBE MOJIEIIOBAHHS HAIpy-
JKEHb, SIKi BHHUKaTUMYTh Y HUX 32 peaJbHUX eKcIulyaraliiHux ymoB. Excriepumen-
TaJIbHO MOKa3aHo, 1110 32 I03alleHTPOBOrO PO3TATY IUTAHT IX YTOMHA BUTPHBATICThH
3HW)KYEThCS, & BTOMHI XapaKTepucTUKu mtaHr 3i craigeid 20H2M ta 15SH3MA micns
5 pOKiB eKcInTyaTallii CTaf0Th MPAaKTUIHO OJHAKOBI.

KuarouoBi ciioBa: nacocna wmanea, Hanpysicents, HanpysiceHo-0eh)opmMosanuti Cma,
8MoMa, no3ayeHmposuti po3mse.

Tumyco M. b., 3ine 1. M., Kopniti C. A. InriOyBaHHs KOpO3il aJrOMiHIEBOTO
CIUTaBY B XJIOPUOBMICHOMY CEPEIOBHII KOMIIO3HIIIEIO

Ha OCHOBI JEKCTPHHY Ta HATPIIO 130ACKOPOATY ... eeveeeienirriieriieieeiiesieenieeeeseee e 129

MerogamMu €JIEeKTPOXIMIYHOT IMIIEZJAHCHOT CIIEKTPOCKOIii, €IEeKTPOHHOI CKaHIBHOI
MIKPOCKOIMIi Ta €HEeProAMCICPCIHHOIO PEHTTEHIBCHKOIO aHaNi3y MOCIIIKEHO iHTI-



OyBaHHS KOpO3ii alFOMIHIEBOTO CIUIaBY B HEHTpalbHOMY XJIOPHIOBMICHOMY cepe-
JTOBHIIII KOMIIO3HIII€I0, sIKa MiCTHJIA PiBHI MacOBi KiJIBKOCTi IEKCTPUHY Ta HATPIIO 130-
ackopbary. BcTaHOBIICHO 3pocTaHHs npuOin3HO y 20 pasiB onopy mepeHocy 3apsny
ATIOMIHIEBOTO CIDIABY BHACHIIOK 3aXHMCHOI Aii iHTiOITOpHOI KOMITO3UIIIT 3a i OonTH-
MasibHOI KoHIeHTpanii. Ha moBepxHi Mertanmy B iHriOOBaHOMY pO3UMHI BHUSIBICHO
LIIJIbHY aacopOLiiiHy opraHiyHy MiiBKy. CTymiHb 3aXHCTy METaJIy BijJ KOpO3ii JeKcT-
puH-i30ackopOaTHO kKommosuiiero mnepesuinye 90%. I[Ipaktuynuii edext goci-
JOKEHHS TIOJISITA€ B MOXKJIMBOCTI OTPUMAHHS S€KOJIOTIYHO Oe3edHol iHri0iTOpHOT KOM-
MO3MIIi Ha OCHOBI BiTHOBHOI POCIMHHOI CHPOBHHH ISl 3aXHCTy Bill KOpO3il KOHCT-
PYKIIiif 3 afOMiHI€BUX CIIABIB.

KmrouoBi cioBa: dexcmpun, Hampiti  i30ackopbam,  iH2IOY8aHHS — KOpO3ii,
anominiesui cnias, eNleKmpoxXimiuna imneoancua CNeKmpoCKonis,
eHepeoOUCNEePCItiHULL PEHMEeHIBCOKULL AHA3, CIMYNIHb 3AXUCTY.

Cmeyuwun M. C., Cmeyuwuna H. M., Mawoseyv H. C., 300penxo /]. B.,
Lenenrwox M. I, Ocwvxie B. M. Kopo3iitHO-MeXxaHi9HE 3HONTYBaHHS

Kap00a30TOBAHUX CTANICH Y JTY’)KHOMY CEPEIHOBHIIL. .. .c.vveurererrenrreneererseeseenserensenneens 137

Jocmimkeno BIIMB OE3BOJHEBOTO a30TyBaHHA Ta KapO0a30TyBaHHS B TIIIOUOMY
pO3psizi 3 aBBTOHOMHHUMH XapaKTePHCTUKAMH TIPOIeCy Ha CTPYKTYPY 1 (pazoBuit ckmazm,
eJIEKTPOXiIMiYHI Ta TPHOOJOTIUHI BIACTUBOCTI KOHCTPYKIIMHUX cTanell. BcTaHoBie-
HO, III0 JJOAABAaHHS HPOIIAHy O aproHO-a30THOI Ia30BOi CyMillli MiIBHUILYE IX KOPO-
31i{HO-MEXaHIYHY 3HOCOCTIHKICTh y 4—18 pa3iB.

Kuaio4oBi cioBa: azomysanus, KOHCmMpYKyilHi cmani, 3H0COCMIUKICMb, Koepiyichm
mepmsi.
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Stankevych O. M. and Rebot D. P. Methods of artificial intelligence
for acoustic emission diagnostics of fracture stages (A review).
P. 2: Artificial neural network and deep learning............ccoevveeveieeviieceeiceeneeie e 5

Based on the analysis of the latest studies, the possibilities of using artificial neural
networks and deep learning algorithms for automating the processing of acoustic
emission (AE) signals to identify fracture stages are considered. The accuracy of the
results for different approaches is compared and their advantages and disadvantages
are highlighted. Deep learning methods have broad prospects for implementation in
practice of AE diagnostics.

Keywords: acoustic emission, artificial neural network, deep learning, convolution
neural network, recurrent neural network, identification of defects.

Andpreikiv O. Ye., Dolinska I. Ya., and Liubchak M. O. Complex application

of the method of acoustic emission and energy approach to determine

the residual life of a structure under effect of long-term static load,

corrosion and material degradation............cccceceverirenirinenencceccee e 16
A comprehensive method of applying acoustic emission (AE) and the previously
developed energy approach to determine the residual lifetime of thin-walled structural
elements under conditions of long-term static load, corrosive environment effect and
operational degradation of materials is developed. The method is based on the first
law of thermodynamics of the balance of energy components and the work of external
forces, as well as their rates of change for an elementary jump of crack propagation.
The hypothesis of a linear relationship between the size of the area of the active crack
and the number of acoustic emission pulses released at the same time is assumed. The
change in the characteristics of the oil and gas pipeline material during its operational
degradation is mathematically modeled by a linear dependence on time. The above-
formulated problem of determining the residual lifetime of a thin-walled structural
element was solved using the energy approach and reduced to a differential equation
with initial and final conditions. In the mathematical problem obtained in this way, two
parameters are unknown: the size of the initial plane crack and the loading parameter
of the material near it. These parameters were determined as follows. With the help of
the AE device, during the given time (150 hours), the number of AE pulses and the
rate of their counting were recorded. These values were introduced into the
established formulas for determining, the area of the initial crack and the parameter of



loading of the material in its vicinity. To demonstrate the application of this complex
method, a numerical experiment was performed and the residual life of a X70 steel
plate was determined.

Keywords: corrosion-mechanical crack, acoustic emission, operational degradation
of material, residual lifetime, energy approach.

Kravets V. S., Savruk M. P., Onyshko L. Yo., and Kvasniuk O. I. The influence

of the shape and location of orthotropic inclusion on the stress state
of an anisotropic body under longitudinal shear.............cccccceoeiiiiinininininncncneen

The stress state of an infinite anisotropic body (matrix) with a smooth curvilinear
orthotropic inclusion under longitudinal shear was studied. The two-dimensional
problem of the theory of elasticity for a piecewise homogeneous anisotropic body is
reduced to a system of two real singular integral equations of the second kind, the
numerical solutions of which are obtained by the quadrature method. The influence of
the shape and location of the orthotropic inclusion on the stress state of a piecewise
homogeneous body for a some series of values of elastic constant orthotropic mate-
rials of the matrix and inclusion is defined. The found distributions of longitudinal
shear stresses at the interface of materials for various geometric and mechanical
parameters of the problem were analyzed.

Keywords: antiplane deformation, anisotropy, orthotropic inclusions, stress concen-
tration, singular integral equations.

Adeeva L. I., Tunik A. Yu., Korzhyk V. M., Strohonov D. V., Kostin V. A.,

and Konoreva O. V. Peculiarities of the microstructure and properties of iron
aluminide powders obtained by the method of plasma-arc spheroidization.................

Iron aluminide powders obtained by the method of plasma-arc spraying of a flux-
cored conductive wire with a steel shell and an aluminium filler were investigated.
The experiments were carried out in an argon environment on the “PLAZAR-50-PL-
W installation. It was established that at all operation modes of the plasma torch, the
sputtered particles are mostly spherical in shape. The number of particles of non-
spherical shape is 7...12% in powders of the —315+200 um fraction and in smaller
fractions it is equal to 4...5%. The main phases of the obtained materials are Fe;Al and
FeAl iron aluminides in various ratios. In all powder fractions the amount of the metal
component is greater than of the oxide component. The number of oxides increases
with a decrease in the powder fraction and a decrease in the plasma torch current.
Under spraying at a current of 220 and 270 A in the powder fraction —200 + 100 pum, a
larger amount of aluminides 83.88 and 86.30 and the lowest content of oxides up to
10...18% was recorded. In smaller powder fractions the content of aluminides is
70.38...75.68, and the amount of the oxide component increases to 29.62 wt%. The
microhardness of metal particles is 3.07...4.59 GPa. Oxide particles consist mainly of
Fe;0; and Fe,O; iron oxides and have a higher microhardness of 5.32...8.15 GPa
under all spraying modes. The obtained powders can be recommended in 3D
production for the direct energy deposition method, which includes laser deposition
processes (DMD — Direct Metal Deposition). These materials can be used in the pro-
duction of precise workpieces with a minimum allowance for mechanical processing
using compaction methods in granular metallurgy — hot isostatic pressing (HIP).

Keywords: plasma-arc spraying, wire materials, intermetallic phases, microstructure,
microhardness.



Kyryliuk Ye. S., Bagliuk G. A., Kyryliuk S. F., Bondar A. A., Varchenko V. T.,

and Ivanchenko S. E. The effect of ferrochrome content in the initial
charge on the structure, mechanical and tribotechnical properties
of Fe—Cr—C sintered carbide Steel..........oocuevuiriirieiiiiieieeiee e

Peculiarities of the structure, phase composition, basic physicomechanical and tribo-
logical properties of sintered high chromium Fe—Cr—C alloys, produced from powder
mixtures of iron—high-carbon ferrochrome with different ferrochrome content (25 and
40%) in the initial charge are presented. The increase in the ferrochrome content in
the charge led to increase in the shrinkage of the samples during sintering and,
accordingly, a decrease in the porosity of the sintered composite from 7.4 to 2.2% as
well as an increase in the bending ultimate strength from 1100 to 1665 MPa and
hardness from 66 to 76 HRA, respectively. According to the results of X-ray phase
analysis using the Rietveld method, three phases was found in the phase composition
of both sintered composites: a-Fe, austenitic y-Fe phase and carbide phase
(Cr, Fe),Cs. It is shown that increase in the content of high-carbon ferrochrome in the
charge from 25 to 40% leads to a noticeable decrease in the size of the matrix phase
grains of the composite. The results of tribological tests of the produced materials,
show that during dry friction on IIIX15 steel, the friction coefficient is within 0.4...0.5
and differs slightly for materials of different composition. At the same time, the
composite produced from the charge with an increased (40%) content of ferrochrome
provides significantly higher wear resistance (from 2.2 to 2.9 times) compared to the
alloy obtained from the charge with 25% ®X800 for all contact pressures.

Keywords: high chromium Fe—Cr—C alloy, composite, sintering, ferrochrome, densi-
ty, strength, hardness, wear resistance, microstructure, friction coefficient.

Trembach I. O., Trembach B. O., Grin A. G., Luzhetskyy R. Ya., Brechko V. A.,

Zakovorotniy A. Yu., Balenko O. 1., Molchanov H. I., Rebrova O. M.,

and Kabatskyi O. V. Application of a complete factorial experiment

to optimize the filling factor and charge density of the self-shielding

TIUX-COTEA WITE ...ttt ettt st s st e e e et et sseeneeens

The necessity to study such characteristics of self-shielding flux-cored wire as the
filling rate (Cyr) and core filler density (p.) is grounded. The influence of the exo-
thermic addition content, exothermic addition components ratio, graphite content on
the filling rate (Cyr) and filler density (py) was studied using Fractional Factorial
Design, the mathematical models are built. It is shown that the content of exothermic
addition (Cga) and graphite (Cempnie) in the charge has the greatest influence on the
filling rate (Cwr). Maximum values Cyr and density p. are obtained with the fol-
lowing characteristics: Cga = 20...28 wt%, MnO»/Al = 2...2.8 and Ciraphit. = 4...6 Wt%.

Keywords: self-shielded flux-cored wire, factorial design, filling rate, core filler
density, exothermic addition.

Tkachuk O. V., Hvozdetskyi V. M., Student M. M., Zadorozhna Kh. R.,

Kovalchuk I V., and Pohrelyuk I. M. Structural features and wear resistance
of the TiAIN coating formed on the Ti-6Al-4V alloy by combining
electric arc spraying and gas nitriding methods............cccoecveriiecieniecieniceseee e

The formation of the TiAIN coating on Ti—6Al-4V alloy by combination of the arc
spraying and gas nitriding methods was investigated. It was established that the
TiAIN phase is formed in the coating during gas nitriding of the titanium alloy with a
pre-sprayed layer of aluminum and titanium. By increasing nitriding temperature from
650 to 850°C, the content of the TiAIN phase decreased. The TiAIN coating signifi-
cantly increases the surface hardness of the alloy (up to 12...15 GPa), and in a tribo-pair
with ALO; provides significantly higher wear resistance compared to the TiN coating
and untreated alloy.
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Gubenko S. I. The influence of boride inclusions on the structure and properties
of 04X14T3P1 steel intended for covers of spent fuel cassettes
of NUCIEAr POWET PLANES.......eovieiieiieiieiieceie ettt ss e eae b ees 68

The features of the chemical and phase composition, structure and transformations in
boride inclusions in 04X14T3P1® steel used for the manufacture of hexagonal pipe
covers for transportation and storage of spent nuclear fuel are studied. It is shown that
in the process of hot deformation the phase and structural transformations occur: a
change in the composition of borides due to the redistribution of elements, dynamic
diffusion fragmentation and release of “satellite” particles, fracture of borides, boride
phase transformation. The possibility of static diffusion sputtering of borides at high
heating temperatures is demonstrated. The influence of boride inclusions on the
structure and mechanical properties of the steel at various deformation temperatures is
discussed.

Keywords: steel, boride inclusions, deformation, mechanical properties, fracture,
diffusion sputtering, satellite particles.

Petrushynets L. V., Fedorchuk V. Ye., Mikhailov L. V., Falchenko Iu. V.,
Novomlynets O. O., and Voronin S. O. Investigation of the microstructure
of aluminum and magnesium joints during diffusion welding............cccccocevenerenenncn. 76

The influence of temperature and chemical composition of intermediate layers on the
formation of welded joints structure made of AMg2 aluminum and MA2-1 magnesi-
um alloys is investigated. It is found that during thermo-deformation welding cycle at
T = 400°C, a diffusion zone with a thickness of ~ 80 um is formed between magne-
sium and aluminum alloys, with a microhardness in the central part of 2160 MPa,
where the cracking occurs. To reduce the intensity of diffusion processes at the inter-
face and prevent the formation of brittle intermetallic phases between the alloys,
nickel or titanium foil with a thickness of 30 um was used as a barrier layer. In the
magnesium-aluminum joints obtained using a titanium foil layer, intermetallic layers
do not form. Mechanical bending and tensile tests showed that the strongest magne-
sium-aluminum joints (6 = 138...142 MPa) were obtained when using titanium layers.

Keywords: diffusion welding, aluminum alloy, magnesium alloy, intermediate layer,
microstructure, mechanical properties.

Labur T. M. The influence of constricted arc welding speed on the fracture
of 1201 aluminium alloy JOINES. ....eeoueeuieiiieiieiieieete e 82

Mechanical properties and features of fracture microrelief in welded joints of 1201
aluminium alloy, produced by constricted arc welding at different speeds (24...
120 m/h) were studied. When welding at the speed of 24 m/h, the joint ductility is the
highest, and energy-intensive pit microrelief and deformation ridges are formed on
the fracture surface. The strength of joints in this case slightly decreases, but their
ductility increases.

Keywords: aluminium alloy, arc welding with a non-fusible electrode, welding speed,
strength, plasticity, fracture micromechanism.

Knysh V. O., Shmychkova O. B., Luk’yanenko T. V., Pukas S. Ya.,
Demchenko P. Yu., Gladyshevskii R. Ye., and Velichenko A. B.
Optimization of platinum-palladium-TiO, by composites of functional
properties of anodic synthesized titanium dioXide.........ccoccvereierierciiniieniienie e 86

A detailed analysis of the morphology and chemical composition of TiO, composites
with varying noble metal content, synthesized in a fluoride-containing ethylene gly-
col-based electrolyte, is presented. The study demonstrates how the synthesis conditions



of the coating affect the structure and stoichiometry of the resulting oxide coating.
SEM images show that the porous structure of the coatings is preserved after the de-
position of metal layers. EDS analysis confirmed the presence of platinum in metallic
form and palladium in both metallic and oxide forms. X-ray diffraction revealed the
presence of anatase TiO,, metallic titanium, platinum, palladium, and palladium oxide
phases. Thermal treatment at 500°C was shown to increase the crystalline phase fraction.
XPS spectroscopy confirmed the presence of Ti 2p, O 1s, Pt 4f, and Pd 3d on the
surface. Electrochemical properties studied using the Mott—Schottky method indicated
that the coatings exhibit n-type conductivity with a high carrier concentration. The
platinum coating remained stable after 9 h of operation, while sequentially deposited
layers of platinum and palladium extended the electrode lifetime in almost 24 times.

Keywords: fitanium dioxide, noble metals, porous structure, thermal treatment,
corrosion stability.

Kononiuk O. P., Berezovets V. V., Zavalii I. Yu., Borukh I. V., and Chekailo M. V.
Hydrogen generation by hydrolysis of magnesium hydride composites
with additions of ZrNigsAl s and graphite..........c.ccoveroieiirienieieeeeeeeee e

Hydrides of magnesium composites with additions of intermetalide ZrNiosAl;s and
graphite were synthesized by reactive ball milling in hydrogen. It is shown that the
duration of hydrogenation of magnesium after addition of ZrNigsAl, s and graphite is
reduced. The influence of graphite on the particle size of composites was investigated.
The effect of these additions and MgCl, concentration on the hydrolysis of
magnesium hydride was established.

Keywords: MgH, composites, graphite, magnesium hydride, hydrogen, hydrolysis.
Khoma M. S., Chuchman M. R., Ivashkiv V. R., Vasyliv Kh. B., and Ratska N. B.

Hydrogen permeability through steel membranes during corrosion
in chloride-acetate solution under the influence of hydrogen sulphide,

carbon dioxide and mechanicCal StIESS...........ovvviviivueeeeieeeeeeee e 102

Hydrogen permeability through a steel 20 membrane during corrosion in a chloride-
acetate solution under the influence of dissolved CO; and H,S and mechanical stress
was investigated. It was established that the permeability and effective diffusion
coefficient of hydrogen are the lowest in a solution saturated with carbon dioxide.
Adding hydrogen sulfide to the solution at a concentration from 100 mg/dm’ to
saturation leads to an increase in the permeability of hydrogen through the membrane
from 1.5 to 3.2 times, which is associated with the intensification of corrosion and
hydrogenation of the charging surface. At the same time, the effective hydrogen
diffusion coefficient is stable. The applied mechanical stress increases the subsurface
concentration and permeability of hydrogen atoms in the metal. The penetration of
hydrogen depends, first of all, on the hydrogen sulfide concentration in the solution,
which determines the corrosion and hydrogenation rates of the steel.

Keywords: hydrogen permeability, steel, membrane, hydrogen sulfide, carbon
dioxide, mechanical stress.

Hertsyk O. M., Yezerska O. A., Nosenko V. K., Havryliak N. M., and Pandiak N. L.
Electrochemical parameters of cobalt amorphous alloys in aggressive

enVIroNMENtS Of VATTOUS NATUIE. .. ....eeiiiiieeiieeieiieieeeeeeeeeeeeeeeeeeeeeeeeeereeeeeesenaeeeeeseennes 108

The corrosion resistance of contact and outer surfaces of strips of amorphous metal
alloys based on cobalt CozoFesoSiioBiz2e, Com2FessMnosSisiBiss, Cozs(Fe, Ni, Mo,
Mn)s 7 (Sio.2Bos)21 in aqueous solutions of HCI, NaCl and NaOH was investigated. The
ConoFesoSiioBio alloy has the lowest corrosion resistance in all investigated
aggressive environments. Partial replacement of Co and Fe by Mn, as well as Ni, Mo
slightly increases the corrosion resistance of the material due to the formation of
dense oxide layers on the surface.
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Kyryliv V. I, Maksymiv O. V., Zvirko O. L, Tsizh B. R., and Kyryliv Ya. B.
Corrosion fatigue endurance of steel 45 after surface nanostructuring
by mechanical pulse treatment in different environments...........ccccocevenerenenceiennens 115

The influence of the technological environment (TE) during the formation of a
nanocrystalline structure (NCS) on the normalized carbon steel 45 by mechanical
pulse treatment (MPT) on the parameters of the NCS and resistance to multicycle
fatigue and corrosion-fatigue failure in a 3% NaCl aqueous solution was investigated.
On the specimens, a surface layer with a ferritic-austenitic NCS and a ferrite grain
size of 14 and 23 nm was obtained after MPT in mineral oil and air, respectively. It
was established that the fatigue endurance of steel with NCS is significantly higher
than that without a surface treated layer, and practically does not depend on the type
of applied TE during MPT. The highest resistance to corrosion fatigue is characterized
by steel with a surface NCS formed by MPT in oil. The obtained results were analyzed
taking into account the NCS characteristics, the microhardness of the strengthened
layer, the distribution of residual stresses and chemical elements (H, N, C and O).

Keywords: nanocrystalline structure, medium carbon steel, fatigue, corrosion
fatigue, residual stresses.

Krechkovska H. V., Fedorovych Ya. T., Kopei B. V., and Mykhailiuk V. V. The effect
of eccentric tension on the corrosion-fatigue resistance of pump rods....................... 121

Complex operating conditions of sucker rods in wells are caused by the action of high
alternate loads and corrosive-active technological environments. The most severe load
conditions of sucker rods are associated with eccentric tension. In order to predict the
performance of operated sucker rods, simulation and calculation modeling of the
stresses which will occur in them under real operating conditions is proposed. It is
experimentally demonstrate that under eccentric tension of rods, their fatigue life
decreases, and the fatigue characteristics of rods made of 20H2M and 15H3MA steels
become practically the same after their 5 years of operation.

Keywords: sucker rod, stress, stress-strain state, fatigue, eccentric tension.

Tymus M. B., Zin I. M., and Korniy S. A. Corrision inhibition of an aluminum
alloy in a chloride-containing environment by a composition

based on dextrin and SOdium 1SOASCOIDALE. ..........eeieivieuuiiiiiiiiieiieee e 129

Using the methods of electrochemical impedance spectroscopy, scanning electron
microscopy, and energy dispersive X-ray analysis, the corrosion inhibition of
aluminum alloy in a neutral chloride-containing environment with a composition
containing equal weight amounts of dextrin and sodium isoascorbate was investi-
gated. An approximately 20-time increase in the charge transfer resistance of the
aluminum alloy due to the protective effect of the inhibitory composition at its
optimal concentration was established. A dense adsorption organic film was found on
the surface of the metal in the inhibited solution. The degree of metal corrosion
protection by the dextrin-isoascorbate composition exceeds 90%. The practical effect
of the research is the possibility of obtaining an environment friendly inhibitory
composition based on renewable plant materials for corrosion protection of aluminum
alloy constructions.

Keywords: dextrin, sodium isoascorbate, corrosion inhibition, aluminium alloy,
electrochemical impedance spectroscopy, energy dispersive X-ray analysis, degree of
protection.



Stechyshyn M. S., Stechyshyna N. M., Mashovets N. S., Zdorenko D. V.,
Tsepenyuk M. 1., and Yuskiv V. M. Corrosion-mechanical wear
of carbonitrided steel in an alkaline enVIroNMENt.............cccveeevueeievueeeerneeeeeeeeereeens 137

The influence of hydrogen-free nitriding in a glow discharge with autonomous
process characteristics on the structure and phase composition, electrochemical and
tribological characteristics of structural steels was investigated. It was established that
the addition of propane to the argon-nitrogen gas mixture increased their corrosion
and mechanical wear resistance in 4-18 times.

Keywords: nitriding, structural steels, wear resistance, coefficient of friction.
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