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3MICT

Cmanxesuy O. M., Pebom /]. I1. MeTomy ITYIHOTO iHTEIEKTY
JUTS aKyCTHKO-eMICIITHOTO JliarHOCTyBaHHS CcTafiil pyitHyBaHHS (OTIIs7I).
Y. 1: AIropuTMH HEKOHTPOJILOBAHOTO Ta KOHTPOJIEOBAHOTO
MAIITHHOTO HABUAHHS. ......vvenveurrenrereseneeseseseesessesessenessessesessesesseseesesseseasessenesneseenensesenne 5

3a pe3ympTaTaMu aHai3y HAWHOBIMIUX TOCTIKEHb OI[IHEHO MOXIIMBOCTI BHKOPHC-
TaHHs AJTOPUTMIB HEKOHTPOJIHOBAHOTO Ta KOHTPOJILOBAHOTO MAIIMHHOTO HaBYaHHS
JUISl aBTOMATHYHOTO OTIPAIIOBAHHS CUTHAJIIB aKyCTHYHOI eMicii, o0 inenTudikyBatu
Ta JIOKaJi3yBaTH iX Jukepena. [IopiBHSHO TOYHICTH Pe3yJIbTaTiB IS PI3HUX ITiAXOMIB
Ta OKpPECJICHO HAamNpsAMKH ii migBUmieHHs. [liATBep/KEeHO BaXKIMBICTh MOJABIINX
JOCITIDKEHB [UISl afanTaiii Ta onTUMi3alii HOBITHIX METOJMK JJIs PI3HUX MaTepiaiiB
Ta CTPYKTYP.

KnrodoBi cioBa: axycmuuna emicis, mMawunne HEKOHMPONbOBAHE MA KOHMPONbO-
6aHe HasuaHHs, I0eHmuixayis deghexmis.

Cunosaniox B. I1., leanmuwun H. A., [{ioyx A. I. HanpyxeHo-nepopMmoBaHuii
Ta rPAaHUYHUI CTaHU MOIIEPEIHBO HANPYIKEHOTO Tija i3 3aJ1iIKOBaHOIO
TPIIIIITHOFO. ...t ettt enteette et eseeett e bt emteeb e e et emtees e e et emteeaee st emteeae e beenseeneenseenteeneenbeeneeans 15

VY Mexax MeXaHiKd KPHUXKOTO PyHHYBaHHs MaTepiajliB 3 MOYaTKOBHMH HaIPy>KEHHS -
MH PO3IIISTHYTO TIPO0JieMy 3aJ1iKOBYBaHHS TIOCKOI TPIMIMHK 32 JOTIOMOTOIO 1H €KIIIH-
HUX TEXHOJIOTIH. 3a BHKOPHCTaHHS IHTETPAIbHHUX MepeTBOpeHs Dyp’e OTpUMaHO
CUHTYJISIpHI 1HTETpaibHi PIBHAHHA M0A0 QYHKIIH cTpuOKka mepeMimeHb Ha TOBEpX-
HSX 3alOBHEHOI TpimHA. Opep:kaHO TOYHHHA PO3B’S30K BIAMOBIIHOTO PIBHSHHS 3a
SNINITHYHOI TPIIMHY B TUIOIIHHI HOPMAJIHHOTO BipUBY. 3aJMIIKOBY MIIIHICTH TiNa i3
3aJIKOBaHOIO TPIIIMHOIO PO3paxoBYBaJM 3a KpuTepieM IpBiHa. BcraHoneno mapa-
METPH, Bifl IKHX 3aJISKUTH e()EKTUBHICTH BiJTHOBJICHHS MIIHOCTI MONIEPEAHBO HAIPY-
JKCHOT'O Tijia 3 TPIIUHOIO.

KarouoBi cioBa: izsomponue mino, nonepeonbo HaAnpysjicewe mino, 3d1iKO8YEAHHS
MPIWUH, MIYHICMb MAMEPIA).

Bepbosuypkuii FO. B. CtaTucTHYHNI aHaI3 TOCTIPKeHb eJIeKTPOAHNX MaTepialiB
turry La—Mg—Ni st Hikenb-meTanorigpuanux 6arapeit 3a 2000-2024 pokw............ 22



Bukonano cratucTuaHuN aHaiiz gociimkens 3a 2000-2024 poku GiHapHUX Ta Oara-
TOKOMITOHEHTHHX CIUIaBiB Ta CIIOJIYK Ha OCHOBI PiAKICHO3eMENFHIX METaJliB, MarHito
Ta TEePEeXigHUX METalliB — MEePCIeKTUBHUX BOJACHBCOPOMIMHNX MartepialiB, SKi Mic-
TATH CTPYKTYpH ckiany AB,, ABs, AsBs, AsBiy Ta AB,4. [lpoananizoBano 6im3pko 500
HaYKOBHX ITyOJIiKallii, sIKi € y HayKOMETpHYHUX 0a3ax JaHux Tuiy Scopus Ta Web of
Science. binpuricTe HayKOBHX Ipalb 30CEpEeDKEHI Ha JOCTIDKEHHI EJIEKTPOIHHUX
MmarepianiB Ha ocHoBi La—Mg—Ni. Bemuky yBary y AOCHIAHHIBKAX poOOTax
HPUALIEHO PO3po0Li MaTepiaiiB i3 HAWOLIBIIOK PO3PSIHOI0 EMHICTIO Ta HUKIIYHOO
TPUBKICTIO. BayKNIMBUM €JIEMEHTOM TaKUX JOCTIIKEHb TAKOXK € BCTAHOBIICHHS B3a€-
MO3B’SI3Ky MK CKIJIQZIOM, TIPUPOIOI0 KOMIIOHEHTIB Ta CIIOCOOOM OTPUMAaHHS EIIeKT-
POMHUX MaTepialiB Ta iX eIeKTPOXIMIYHIMH BIACTHBOCTAMHU. Uepe3 OaratodazHy
MIPUPOJY OLTBIIOCTI TOCTIIHKCHUX CIUIABIB TaKHWid B3a€MO3B 30K MO’KHA BCTAHOBHTHU
JIUIIE ISl BYy3bKOTO Koja MaTepianiB. HeoOXiTHO BIOCKOHAIUTH ICHYIOYi METOUKU
CHHTE3Y Ul OTPUMaHHs ONHO(pAa3HHUX 3pa3KiB, SKHX € MEHIIe. AHai3 JOCIiKEHb
NOKa3zye IMEeBHUH JUCOaJaHC y BUBUCHHI OKPEMHX EJIEKTPOXIMIYHHX IapaMeTpiB
EJIEKTPOJIHUX MatepiaiiB. binblny yBary ciiJ NpUAIIHTH KIHETUYHUM BIIACTHBOCTSIM
HETaTHBHUX EJICKTPOJIIB, MUKIIIYHIA CTAOUTBHOCTI 32 Pi3HUX PEXUMIB HABAaHTAKEHHS
Ta TEMIIEPaTypH HaBKOJIHUIITHHOTO CEPEIOBUINA.

KuarouoBi cioBa: piokichozemenvhuli meman, MazgHitl, cniasu, 600eHbCOpOYIiHI Ma-
mepianu, eneKmpoxXimMiyHi 61ACMUBOCMi, HiKelb-Memano2iopuoni bamapei.

JIyk’anenxo O. I, I'e030eyvruil B. M., Cmydenm M. M., Cmyodenm O. 3.,

Jlaspuce C. M., Mazona H. 3. TepmoauHaMid4HU aHANI3 peaKiii yTBOpEHHS
XIMIYHHX CITOJIYK IiJl 4ac eNeKTPOAYTOBOr0 HAIMIIIOBAHHS IIOKPHUTTIB
13 TIOPOIITKOBHX JIPOTIB. ...euveeuverreneenseeneeaneensesneessesseessesnsesseensesseensesseensesseensesseensesneensesnes

3a 3MiHOI0 eHeprii ['i60ca BU3HAUEHO TEepPMOAWHAMIUHY HMOBIPHICTH yTBOPEHHS
MPOCTHX CITONYK (OKCHIIB, HITpUAIB, KapOifiB) 31 CKIAIHHUKIB MMOPOIIKOBHUX IPOTIB
IiJ] Yac HANWIIOBAaHHA BIHOBHUX IOKPHTTIB €IEKTPOAYTOBHM MeTomoM. OIiHEHO
MOXKITUBI BTPATH JIETYBAJIbHUX EIIEMEHTIB BHACIIZIOK BUMAPOBYBAHHS y YHCTOMY BHUT-
TS Ta Y CKJIaJli MPOCTUX CIIONYK.

KawuoBi ciioBa: enekmpodyzoge HAnumosanisi, NOPOUIKOGL Opomu, NOKPUMMSL,
enepeisn I'i06ca, okcuou, Himpuou, Kapoiou, MUCK HACU4eHOi napu.

Hoepeniok I. M., Tpyw B. C., 3adopooicna X. P., Cipak A. A., Kpasuuwun T. M.

da3oBHii CKIIaJI, CTPYKTypa Ta BIACTHBOCTI €JIEKTPOICKPOBUX TTOKPUTTIB
7 I 0 v 1< SRR

OmineHo (a3oBUil CKIIAA, CTPYKTYPY Ta XapakTCPUCTUKA MOIU(IKOBAHOTO MIapy
tutany BT1-0 micnsa enexrpoickposoro neryBanHs (ELJI) Ta fioro xoMOiHyBaHHS 3
OKCHIyBaHHIM Ta a30TyBaHHAM. SIK enekTponHi Marepianu mij yac E1JI Bukopucrano
rpadiToBui, HiKeneBHH Ta MONIOAEHOBUH eneKTpoau. Bu3HaueHO aHTUQPHUKIIKAHI
BJIACTHBOCTI C()OPMOBaHHUX MOKPUTTIB y mapi 3 kepamikoo Al,O; 3a Tepts 6e3 ma-
HIeHHsA. BCTaHOBIEHO MO3UTHMBHHI BIUIMB KOMOIHOBZHOTO OOPOOJICHHS Ha BTOMHY
nIoBropigHicTs THTaHy BT 1-0 32 MalOnyKIOBOTO YHUCTOTO 3THUHY.

KuarouoBi cnoBa: muman BTI1-0, enekmpoickpose ne2yeannsi, gyeieyb, Hikelb, MOLIO-
OeH, Kombinosane 00pobIeH s, OKCUOYB8AHHS, A30MYB8AHHS, MEEPOICMmb, CMPYKmMypd,
Koeghiyicum mepms, BMOMHA 008208IUHICb.

Paoyes I. O., babineyv A. A., Jlenmioeos 1. I1. KepyBauHsa (opMyBaHHIM

CTPYKTYPH METally, HaIUIaBJIICHOTO AyTOBHM METOZOM MOPOIIKOBHMH
TIPOTAM . ...covteueneuennteseetenseseessesensensensenteneenteseeateseeseeuesat et e besaesa et e sensensensenteneeneeneeneesens

JlocmimKeHo KepyBaHHS MPOIUIABJICHHAM, YaCTKOK OCHOBHOTO METaJly B HarlIaBJic-
HOMY, a TaKOX (POPMYBaHHSIM Ta CTPYKTYPOIO METajly, HAILIABICHOTO IyTOBHM METO-
JOM Ha OWIHIPWYHI Ta IUIOCKI NeTalli CaMO3aXWCHHMH TMOPOIIKOBHMH JPOTaMH



II-Ho-25X5®MC niametpom 1,8...2,8 mm. BcTanoBieHo, 110 Ha MPOTUIABJICHHS Ta
YacTKy OCHOBHOI'O METally B HAIUIaBIICHOMY Hal0OUIbIlle BIUIMBAE CTPYM HAILIABJICH-
HS, @ Ha CTaOUIBHICTP MPOIIECY, SIKICTh (hOpMYBaHHS HAIDIABICHOTO METAIy Ta Acdek-
TH y HBOMY — Harpyra Iyrd. 3’siCOBaHO, IO 3a JYTOBOTO HAIUIABJICHHS IMIIHAPHY -
HUX JAeTajiedl BKazaHi BHIIE MOKAa3HUKH 3MIHIOIOTBCS 31 3CYyBOM OCi €JIEKTPOIHOTO
JpoTy (AyTH) 31 3€HITY HAIUIABIIOBAHOI JIETaJl MPOTH HANPSMKY ii oOepTanHs. Busis-
JICHO, 1110, 3MIHIOIOUH PEXXUMH HAIIaBJICHHS, SIKi IPU3BOJATD 10 3HIIKEHHS IIOTOHHOT
€Heprii, MO)KHa KepPyBaTH CTPYKTYPOIO HAIUIABICHOTO METally, 3MEHILIYIOUH ITUPUHY
KPHUCTAJITIB Ta MiJBUIIYIOYX HOTO MIKpPOTBEpAiCTh. BHKOpPHCTOBYIOUH OTpHMaHi pe-
3yIbTaTH, MOKHA 30UIBLIIMTH IPOAYKTUBHICTh HAIUIABJICHHS JICTAJICH, 3MEHLIYIOUH
KUTBKICTh HAIUTaBJICHUX IIApiB.

Ku1io4oBi ciioBa: 0yzoee nannasnenns, HAnIA8IeHUll AUk, 2IUOUHA NPONIABIEHHS,
SKICMb POPMYSaAnHs, CMPYKMYpa Memay, NopowKosul opim.

Mamsiuuyx O. O. DopMyBaHHSI ME30CTPYKTYPHUX KOMITO3HUITiit

Ha OCHOBI TYT'OIUTABKHUX CIIONYK TS AP TEPTI (OTIIAM)...cnveeeeeieneeeieeieeieeieeieeeeennne

BHCBITIIEHO CTBOpEHHS ME30CTPYKTYPHHX KOMIO3HUIH /IS Tap TepTS 3 TBEPAMX
crutaBiB Ha ocHoBi kapOiniB WC ta TiC. IIpogemMoHCTpOBaHO, IO KIIaC Me30eIeMeHTa
BH3HAYaTUME OCOOJMBOCTI CITIKaHHSA Me30KoMmo3umii. ms map TepTs mpuaatHi
ME30KOMITO3MI{ TEepIIoro Ta APYroro KiaciB Ha OCHOBI KapOilliB TYTOILUIAaBKHX
CIIOJIYK, MPUYOMY JUTsl TEpLIOro KJlacy HEOoOXiZHO BHKOPHCTOBYBAaTH TBepaodasHe
CIIKaHH MiJl THCKOM, 100 3amo0irT MIBUIAKOMY pO3IIajay TpaHyj ME30eJIeMEHTIB, a
JUISL IPYTOTO JOCTAaTHBO PiAKo(a3sHOTo cCIiKaHHsS. [IpojeMOHCTpPOBaHO 3aJICKHICTH
TPIIIUHO- Ta 3HOCOTPUBKOCTI BiJi 00’€MHOr0 BMICTY 3B’S3yBaJIbHOTO METaly Ta
rpaHy/ ME30€JICMEHTIB y KOMITO3HINT Ta 1X BILIMB Ha PIBEHb 3aJHIIKOBHX TEPMIYHUX
HalpyXeHb, SAKi € HIKYAMU IIOPIBHAHO 3 OJHOPIIHMMH TBEPIMMH CIUIaBAMH.
Bucsitieno miro sneryBampHHX nomatkiB (Cr;C, ta Mo.C) Ha Me30eneMeHTH Ta
(¢opMyBaHHS ME30CTPYKTypH Tif dYac piakodazHoro cmikanHi. OOIpyHTOBAaHO
HEOOXIiZHICTh BHKOPHCTAHHS HIKEJIECBOrO 3B’S3YBAJBHOIO Ul BUTOTOBIICHHS Map
TepTst Ha ocHoBi Kap6iaiB WC ta TiC mist poOoTH B TypOiHax aTOMHHX PEaKTOPIB.

KuarouoBi ciioBa: meszocmpykmypruil meepouti cnias, CRikanHs, mopyesi YujinoHio-
6aui, napu mepms, 6MOMHA MIYHICMb, 3HOCOMPUBKICMb, MPIWUHOCMIUKICMb, POOO-
ma pyUuHy8aHHs, NPYXHCHA Ma NAACMUYHA Oeopmayii, 3anUuKo8l mepmiyHi Hanpy-
DICEHHSL.

Invuenxo M. I., Pyoenxo O. I., Pocmosa I'. IO., Inbuenrxo O. M., Cumin B. I.

MexaHi4Hi BIaCTUBOCTI IapyBaTix komno3uti Ha ocHOBi C13—Cu i CT3—Ni..........

IMomaHo pe3yapTaTH MEXaHIYHUX BUMPOOYBaHb METAJCBHX IIAPYBATHX KOMIIO3HTIB
(MUIK) Ha ocHoBi C13—Cu i C13—Ni 3a11eHO0 Bif KIIBKOCTI 00’€MHUX YacTOK Hep-
BUHHUX MarepianiB i TepMidHoi 00poOku. [TopiBHSHO TpaHUIll MIIIHOCTI, OTPUMaHOT
EKCIICPUMCHTAILHO Ta PO3Pax0OBaHOI 3a MPaBWIOM cyMilni. [Toka3aHo, 110 MeXaHi4Hi
BJIACTHMBOCTI 3aJIe)KaTh HE TUIbKU BiJl IEPBUHHUX BiacTuBOCcTel kKommoneHTiB MIIIK,
aJle TaKOXX ICTOTHO BiJ TEXHOJIOTIYHWX YMHHHKIB. Ha mimcraBi amamizy 3pobieHO
NPUITYLIIEHHS [P0 3pOCTAalOYMil BIUIMB IEPEXiIHMX 30H Ta MEX 3’€IHaHHA Ha
MexaHigai BrnactuBocTi MIIK. OtpmMaHi ekcriepuMEHTanbHI pe3ylbTaTH MOXKHA
BUKOPHUCTATH JJI1 BU3HAUCHHS IapaMeTpiB TepMOOOpOOKH, sKi 3abe3meyars
HEOOXITHUIA piBeHb MeXaHiYHUX BiactuBocteid MIIIK.

KarouoBi cioBa: wmemanesuil wapysamuii KoMnosum, HAKONUYYBAlbHE HAKemHe
BANLYIOBANHS, BALYIOBAHHS Y 8AKYYMI, MEMOO IHMEHCUBHOI naacmuunoi oegpopma-
yii, mepmiuna 06poOKa, NPABUNO CYMILI, MEXAHIYUHT 61ACMUBOCHII.

baxyn b. M., Kpeuxoscoka I'. B. OOrpyHTyBaHHS MIIIHOCTI KOHCTPYKIIi 3’ € JHAHHS

CTaJIEBOI TOJIOBKH Ta BYIJIEIUIACTUKOBOI HACOCHOT IUTAHT U, ....cveveeereeearreennreenereeenneeens



PosrnsiHyTO 0COGMMBOCTI HAIPyKEHO-IE(POPMOBAHOTO CTaHY TiOPHIHMX HACOCHHX
TaHT (3 BYTJICBOJIOKOHHUM OCEPISM Ta CKIOIUIACTHKOBOIO OOOJOHKOIO) IUIS BUIO-
OyBaHHs HaQTH. 3aNPONOHOBaHA KOHCTPYKLIs 3’€JHAHHS CTAJEBOI FOJOBKH 3 TLIOM
riopumHOi mTaHTH. METOAOM CKIHUCHHHX CIIEMEHTIB MPOAHAi30BaHO HAIPYKCHHS B
3’€/IHaHHI €JIEMEHTIB IUTAHTHU 3a ii HaBaHTaXEHHs 3THHOM Ta PO3TAroM. BcraHosie-
HO, III0 HANpY>KeHHS! BTPUYl HIDKYI 32 TPaHMII0 MiHOCTi. KOHCTPpYKTHBHE pillleHHS
3’€IHaHHS BYTJICIUIACTUKOBHX LITAHT 31 CTAJIEBUMHU TOJIOBKaMH PEKOMEHIOBAHO IS
BUKOPHCTAHHS y BUPOOHHYOMY mporeci HahTogo0yBaHHsL.

KaouoBi caoBa: cibpuona nacocna wimanea, 8y2neniacmukose ocepos Wmanzu,
CKAONNACMUKO8A 0D0JIOHKA WMAH2U, CKIHUEeHHO-eIeMEeHMHUL AHANI3, 32UH, PO3MSe.

JImumpax 1. M., Cupomiok A. M., Moxpuii O. M., Yuanin B. M., Hupynonux O. T,

3sipko O. L., Jlewaxk P. JI. TIOpiBHSIHHS 3aCTOCOBHOCTI PI3HUX METOIIB
HEpYWHIBHOTO KOHTPOJIIO JIJIsI OIIHIOBAaHHS KOHIIEHTPAIIil BOAHIO
07201 (531 (53231 vy 211  FO SO

JocnimkeHo 3MiHy napaMeTpiB pisHUX (i3UYHHX METO/IB HEPYHHIBHOTO KOHTPOIIIO
(OBEpXHEBUX aKyCTHYHHX XBHJIb, MarHeTHOI CTPYKTYPOCKOIIil, €IeKTPOXiMi4HOTO
MMOTEHIlialy) 3aJeXKHO BiJ] KOHIIEHTpamii BOAHIO y BYTJIEIEBiH cTayii B Jiama3oHi
0,4...8,5 ppm. BcTanoBneHo, 10 HAWIYTIMUBIIIIMHU € 3HAYCHHS KOCPIIUTUBHOI CHIIH,
SIKI 3MIHIOBINCH OiMbII HiX Ha 25%. 3anuInKoBa MarHeTHAa iHAYKMISA Ta €NEKTPOXi-
MIYHUI TOTEHIlia]d MOBEpXHI MeTaly — BiOmoBigHO, Ha 23 Ta 20%, TOMy Takox 3a-
CTOCOBHI JIJIs1 OI[IHIOBaHHS BMICTY BOJIHIO Y Wil cTaui. [HII nociimKyBaHi napaMeTpu
MeHII edeKTHBHI. 30KpeMa, IJIOIIa MEeTJIi MarHeTHOTrO TiCTEepe3nucy 3MiHIoBajach
npubnusHo Ha 10%, a MakcuMalibHA MarHeTHa MPOHUKJIMBICTh Ta BiHOCHA IIBHII-
KICTh HOIIMPEHHS TTOBEPXHEBOT aKyCTUYHOI XBUIII — Ha ~ 2%.

KarouoBi cioBa: gyeneyesa cmanb, enekmpoximiyne HABOOHIGAHHS, KOHYEHMpAyisn
600HI0, WBUOKICMb NOWUPEHHSI NOBEPXHEBO! AKYCMUYHOT X8UI, KOePYUMUBHA CUIA,
3AnUMKOBA MASHEMHA THOYKYIs, NA0WA Nemili MAZHEeMHO20 2ICMmepesucy, Makcu-
MAnvbHA MacHemHa NPOHUKHICb, eleKMPOXIMIYHULL NOMEHYIA NOBEPXHI CMAJi.

Hanunsax M.-O. M., Kopniii C. A. TuriOyBanbHi BIaCTUBOCTI HOHOOOMIHHOTO

MPOTHKOPO3iHHOTO MIrMEHTY Ha OCHOBI IMTPUPOTHOTO MOHTMOPHIIOHITY
JUTS TTAKO(PAPOOBHX TTOKPHTTIB ..veuvenerentesseenteaneeteesteseeneenseeneesseensesneensesneessesneessesneensens

MeronoM pinkodazHoro HOHHOrO 0OMIHY OTPUMAHO €KOJOTIYHO Oe3IeyuHi MPOTHUKO-
pO3iiiHI MIrMeHTH s Jako(papOOBUX MOKPHUTTIB HA OCHOBI IPHPOJHOTO MiHEpaITy
MOHTMOPHJIOHITY, MOIU(IKOBAHOTO KaTiOHAMH IIMHKY. MeTogaMu MOTeHIIOAnHAMIY -
HOI TOJSIpU3aIlii Ta eNEeKTPOXIMIYHOI IMITETaHCHOI CIIEKTPOCKOIIii BCTAHOBJIICHO, IO
Kopo3iifHa TpuBKicTh cruiaBy 16T miIBHIIYETbCA y CEpEeAOBHUINI KHCIOTO IIOMIY 3
JIOAaTKaM{ OJIEPXKAHOTO IIrMEHTy. MeETOMOM CKaHIBHOI €NEeKTPOHHOI MiKpOCKOIIi1
BHUBYEHO Mopdoutorito moBepxHi craBy 16T micis excrio3uuii B iHriOOBaHHUX cepe-
JIOBHII[AX Ta MEXaHI3M 3aXHCHOI Jii MOJM(iKOBAHOTO MOHTMOPHJIOHITY Y KHCIOMY
Jouii. BcTaHOBIEGHO, IO CTYMIHB 3aXHCTY Y TaKOMY CEPEIOBHIINI 32 BUKOPHUCTAHHS
Zn-MOHTMOPWIOHITY JjIst anmoMinieBoro cruaBy J{16T cranoButs Buiie 90%. Otpu-
MaHUH MOIU(IKOBAaHUN MOHTMOPWIOHIT MOXKe OyTH TEPCIEKTHBHUM IIPOTHKOPO-
31ifHAM MrMEHTOM IS 3aXHACHUX JIAKO(PapOOBUX TOKPHUTTIB.

KuarouoBi ciioBa: 1ionoobminni minepanu, OeHMOHIM, MOHMMOPUIOHIM, NPOMUKO-
PO3IUHULL Ni2MeHM, eQeKmMUGHICIb IH2IOVEAHHS, ANIOMIHIEGUL CNIA8, eleKMPOXIMIUHA
iMneoancHa cnekmpoCcKonis.

CHiocnotni I'. B., Hapiscokuii O. E., Criocroni B. JI., Ilynina T. B., Uleiiko C. I1.

Bmmne muroMoi MaraeTHoi cipuitHATIHBOCTI cTani AISIT 304
Ha i OITip MITHHTYBAaHHIO B MOJEIBEHUX OOOPOTHUX BOJAX....veveveerrerererseemresensensennns



JlocmimkeHo BIUIMB XJIOPUIOBMICHOTO CEPENOBHUINA i TUTOMOT MarHeTHOI CIIPUIHSIT-
nuBocTi aycTeHiTHOI ctani AISI 304 Ha ii MITHHTOTPUBKICTE Y MOJEITEHIX 00OPOTHIX
Boxax 3 pH 4 i konnerTpamnieto xaopuaiB 300 i 600 mg/l, sKi 9acTO YTBOPIOIOTHCS IIiJT
HAaKHUIOM a0 0cazoM 3 0OOPOTHOI BOJH Ha TEILIONEpENaBAIBHUX €IEMEHTaX TeIlo-
oOMiHHUKIB. BcranoBneno, mo kpurnuna temneparypa nituarysanus (KTII) crami
HE3HaYHO 3HWXKYEThCA (5...6°C) 31 30UIBIICHHAM MUTOMOI MarHeTHOI CHPUHHSITIIN-
BOCTI aycTeHiTy ¥ Bix 2,23-10% 10 2,31-10® m/kg. Bussneno, mo srme pH cepe-
nosuia Ha KTII crani BiquyTHImmH, HiX napamerpa yo. 3okpema, KTII iHTeHCHBHO
3poctae Ha 10...13°C 3i 30inbirenHsM pH MonenbHUX 000pOTHUX BOJX Bif 4 110 7, a 3a
pH 8 taka x Ta HaBiTh HWX4Ya, HiX 3a pH 4. 3’scoBaHO, IO BiJ 3HAYEHHS Yo CTaI
CYTTEBO 3aJIeXKaTh KOPO3iiHI BTPAaTH METAJIB XpPOMY, HIKENIO 1 3aji3a i3 MITHUHTIB Y
MoJenbHUX 000poTHHX Boaax 3 pH 4 i konueHrpauiero xnopuais 300 i 600 mg/l, mo
3YMOBJICHO pEIacHBAaIli€l0 MeTacTaOUIBHUX HITHHTIB Ha ii TOBEpXHI Ta MEpepo3noIi-
JIOM TYCTHHU CTPYMIB Y CTaOLIbHUX.

KuarouoBi cnoBa: nimuneompugxicms, aycmenim, numoma MdacHemHd CHPUUHAM-
JUBICMb, CMPYKMYPHA 2eMepOo2eHHICING CMaii, CeIeKMUBHEe PO3YUHEHHI Memaiig i3
niMmuHeie, X10puoo8MicHe cepedosuile.

Hecmepog O. A., Onitinuk O. O., Hemanuyk . O. Kopo3iiiHO-BTOMHA MIiIHICTh

eKCILTyaTaIliifHoO IerpaloBaHol CTaNi eIEMEHTIB
MOPCBHKOTO MOPTAITBHOTO KPAHA. ... eeuveevrenreeseanseeseesseaneesseansesseesesseesesseensesseensesseensensesnes

INomano pe3ynpTaTH BUIPOOYBaHb Ha BTOMHY BHTPUBAIICTh HU3BKOBYIJIELIEBOI CTANI
eKCIUTyaToBaHoOTO 33 poku KpaHa. /[ excriepuMeHTiB BHOpPaHO BEPXHIO IMOJIHINIO
KOpOMIICTIA i TIPaBy CTIiHKY KOJIOHH, METaj SKHX BiIPI3HABCH 32 YAApHOIO B’S3KICTIO
TIO3JIOBXHIX JI0 HAIpsMy BaJIBIIOBaHHS 3pa3KiB BiBivi. [1o0ynoBaHO KpHBi BTOMHOI
Ta KOpPO31iHO-BTOMHOI BHUTPHUBAJIOCTI NONEPEYHHMX 3pa3KiB Ta BH3HAYEHO TI'PaHMII
BTOMHOI Ta KOpPO3iHHO-BTOMHOI MII[HOCTI. KOpO3UBHHM cepeoBHUIIEM CIIyTyBaB
3%-uii Boauuit pozurH NaCl, sikuii MoJientoBaB KOHCHCOBaHY Ha IMIOBEPXHI CTaJIeBUX
JeTaneil BoJory (po3muiieHa MOpChbKa Bojia moonu3y y30epexxs). BeranosieHo, 1mo
JUIA CTalli 3 Pi3HUX IUISHOK KpaHa BIAMIHHICTP TPaHHWIb BTOMHOI BHUTPHBAJIOCTI
ctaHoBUTh 15%. KoposuBHe cepemoBmie 3a 4acTOTH HUKIIYHOTO HABaHTAKEHHS
3 Hz nenio 3HU3HUIIO yMOBHY FPaHHUIIO KOPO31HHO-BTOMHOI BUTPUBAIOCTI MOPIBHSHO 3
BTOMHOIO, OJTHaK MPUHIMIIOBO HE 3MIHWJIO HU3bKY UYTJHMBICTh Li€1 XapaKTEPUCTUKU
JUTS OIIIHIOBAHHS CKCILTyaTalllifHOI Jerpanarii Merary. 3po0JIeHO BUCHOBOK IO Iie-
peBaru yiapHoi B’sI3KOCTI ITOPIBHSHO 3 IPAHUIEI0 BTOMHOI BUTPUBAJIOCTI AJIS OLIHIO-
BaHHS TEXHIYHOI'O CTaHy €KCIUTyaTOBAHOTO MPOKATY.

KarouoBi caoBa: cmans, excnayamayitina oezpadayis, yoapna 6 s3KicCmb, 6MOMHA
BUMPUBANICMb, KOPO3IUHA 8MOoMA.

Anopeiixie O. €., /lonincoka I. A., Hacmacax C. B., Jlw6uax M. O. TlommpenHs

TPILMH Y CKJIaJeHUX OIMETaNeBUX IJIACTHHAX 32 BIUIUBY BOJHIO.......ccveeveeeieneeneeneens 1

3anpornoHOBaHO PO3PAXYHKOBY MOJIEINb Il BU3HAYCHHS 3QJIUIIKOBOI JIOBrOBIYHOCTI
CKJIaJICHOT OIMEeTaIeBOI IUIACTHHY 3 MIBHECKIHYCHHUX TUTACTHH 3i cTaineit 15X2MOA i
321 3 npsIMOJIIHIKHOIO TPILIMHOIO, SIKA CTATHYHO PO3TATYETHCS 32 BUCOKOI TemIiepa-
TYpH 1 Jii BOJCHBBMICHOTO CEPEIOBHUINA PIBHOMIPHO PO3IOIIICHUMH 3YCHILISIMU TIep-
mpo Oananc poOOTH 30BHINIHIX CHJI i BUKJIMKAHUX IPU I[bOMY BHYTPIIIHIX SHEPTiH.
Monens peanizoBaHO 4MCIIOBO. [100ym0BaHO 3ayI€KHOCTI 3aJIMIIKOBOI JOBTOBIYHOCTI
IUTACTHHU BiJl PO3MIpy [TOYATKOBOI TPIIMHHU, & TAKOXK BIUIUBY BOJEHBBMICHOTO Cepe-
JIOBHIIIA.

Kuaro4oBi ciioBa: cxradena bimemanesa niacmuHa, 800eHb8MICHe cepedosuuye, 8u-
COKOmMeMnepamypHa nog3yyicms, eHepeemuynull nioxio, Koegiyicum IHMeHCUBHOCH



HanpysiceHv, 30HA nepeopyUHY8aHHs, Nepiod OOKPUMUYHO2O POCHTY 800HEB0-MeXAHIY-
HOI MpiwuHuU.

T'embapa T. B., @ipman B. M., Mapuu B. M. BrunB Garatopa3oBux rigpoyaapis

MOTOKY HAPTH Ha OC3MEUHICTh SKCIUTyaTallil TPYOOIPOBIAHOTO TPAHCIOPTY........... 110

BrkoHaHO CKiHUCHHOEIEMEHTHE MOJICNIIOBAHHS Halpy)KeHO-1e()OPMOBAHOTO CTaHy
JIHIKHOI JUISTHKY TPyOOIIPOBOY 332 HECTAI[IOHAPHOI'O CHIIOBOTO HABaHTAXKEHHS, 1100
BU3HAYUTH il 3aJIMIIKOBY JOBrOBiuHICTh. P03paxoBaHO NOBroBiuHicTh TpyOM 3i craii
X60 HahTOMPOBOAY 3 BHYTPILIHBOI MMOBEPXHEBOIO TPIIIMHOK 3a TYypOYJIEHTHOIrO
MoToKy HadTH i rigpoynapiB. BeraHoBIIeHO, IO TiAPOYAApH 3HIKYIOTH 3aJHIIIKOBY
JOBTOBIYHICT TpyOHM Maibke BIBiUi, MOPIBHIHO 3 JAMiHapHUM MOTOKOM. Tomy ix
B)XINBO BPaxOBYBaTH, IMI00 TapaHTyBaTH Oe3MEeKy eKCIUTyaTarlii TpyOOIpoOBiIHOTO
TPAHCIIOPTY.

KurouoBi ciioBa: uagmonpogio, nosepxnesa mpiwjuna, HanpysceHo-oedopmosanuli
cmau, mypoyieHmHul nomix Hagmu, 2iopoyoapu, 3arumKko8a 008208iuHicms, besne-
Ka, mpybonpogioHutl mpancnopm.

I'ybenxo C. I, Ilapycos E. B. EBomionis HeMeTalneBuX BKIIOYEHb

38 Fapsiu0TO BATBLIEOBAHHS CTATICH. .....eerureriieriiieiiieniteeieesieeeteesitesateesieesteesbeesnreenieeeas 115

HocmimkeHo ocobauBOCTI TpaHchopMamii pi3sHUX THUIIB HEMETAJIeBUX BKIIOYEHB, a
TaKOX IX pYHHYBaHHS 3a raps4oro BaJbLIOBAaHHS JIICTOBHX CTaleil Ta OyHTOBOTO
NPOKaTy 3aJIeKHO BiJ] TEMIEPATYPHHUX Ta CHJIOBHX pexuMiB. [TokasaHo, mio BiaMiH-
HICTH MapaMeTpiB TEXHOJOTIYHUX MPOLECIB rapsyoi nedopmarii 00yMOBIIOE BiIMiH-
HOCTI (POPMO3MIHHM Ta IEPEPO3NOLTY BKIIOYEHb Y CTaJIeBii MaTpHIli, a TAKOXK KOHKY -
PEHTHHX SIBHILL, SIKi iX CYHNpOBOJUKYIOTH (KOHTaKTHOT'O TEpPTS Ta NPOKOB3YBaHHS Ha
MeXax BKIIOUYCHHSI—MaTpuIl). [IpoaHaiizoBaHO 0cOOIMBOCTI (hi3MKO-XIMIYHOT MeXa-
HIKM HEMETaJIeBUX BKIIIOUEHb y CTAJIX 3@ FApA40ro BaJIbIIOBAaHHS.

Kniouogi cnosa: cmans, 2apsie 6anvyto8anHs, Hememanesi 6KI0YeH s, TUCTHOBUL md

OyHmosull npoxamu, MidCQasHi Medici 6KIOYeHHI—Mampuys, Oe@exmu, naacmuy-
Hicmb, PYUHYEAHH.

Hlax6aszoe A. O., Hlupoxos B. B., Yemepbyx O. IO., Bacunie X. b., I'aciii O. b.,
Menvuuxosg O. B., Finoyc O. B. OuiHKa CIpaIfoBaHHS KOHTaKTHUX
TTOBEPXOHb KYJIaUKiB Ta POJIHKIB IPECOBUX MPUBITHIX MEXaHI3MiB

38 [UKITTYHOTO HABAHTAMKEHHM ..ot et eeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeeeeeeeeeaees 124

HaBeneHO MeTOJMKY aHAITHYHOIO PO3PAxXyHKY CIPALOBAHHS CJIEMEHTIB CHIOBHX
MEXaHi3MiB TEXHOJIOTIYHOr0 OOJagHAHHS. BCTaHOBIEHO HaWMEHINE CIPAIFOBAHHS
KOHTaKTHUX KYJIQUKiB 1 POJIMKIB IIPUBO/Y HATUCKHOI IUTMTH TIOCKOLITAHIIOBAIEHOTO
npeca 3a 3aKOHY MepioAndHOro pyxy “CuHYCOInHEe NPHIIBUALICHHS (CUMETpUYHA Ta-
xorpama)”, ke JUIsl KyJladka CTaHOBUTb h; = 7,9-107° m, a juist ponuka hy = 7,72-10* m.

KaouoBi cioBa: cunosi mexaunizmu, 3aKon nepioouyHo2o0 pyxXy, HIAOCKOWMAHYIO-
BANIbHULL Npec, eKCHePUMEHMANbHE MA AHANIMUYHI OOCTIONCEHHSL.

Kocmin B. A., Jlabyp T. M., Tapanosa T. I". O1iHIOBaHHS BIIACTHBOCTEH CILIABY

B9611c 32 yMOB, sIKi MOJIETIOIOTH TEPMIYHUI MK 3BAPIOBAHHS IIJIABJICHHSM.d......... 130

BcraHoBIeHO 3a51€KHICTh YaCTKH Ta pO3MipiB BKIIIOUYEHB iHTEpMETaTiJHIX (a3 Ha Oc-
HOBI Zr i Sc, AKi 3MiHIOIOTBCS 32 HarpiBaHHS i Yac 3BapIOBaHHSA, 3MOJEIIEOBAHOTO
Ha 3pa3Kax BUCOKOMIIIHOTO aJIOMIHIEBOTO CIUIaBy Mapku B961ic cucremu neryBaHHs
Al-Zn—-Mg—Cu. CriporHo3oBaHO iX BIUIMB Ha IapaMeTpH B’SI3KOCTI pyHHYBaHHS Y
MeTai Ha JIiHii CIJIaBJIeHHS Ta 30HU TEPMIYHOTO BIUIMBY 3’€/HaHb. Bu3HaueHo, 110
LIBHJKICT OXOJIOJPKEHHS! 3pasKiB BH3Ha4a€e po3Mipu i (opMy IHTEpMETaiIHUX
BKJIFOYEHb, PO3TALIOBAHMX B3J0BX MEX 3€peH. Y TBOPEHHS IPyOUX BKIIIOYEHb Pi3HOT



MIPOTSDKHOCTI, einconoAiOnnx abo GIM3BKHUX 10 chepr 3yMOBIIOE BIATIOBIAHUN Me-
XaHi3M pyHHYBaHHS.

KuiiouoBi cjioBa: anominiesuii cnias, Mooeno8anusa Yukiy 38apio6aHus, 30Ha mep-
MIYHO20 8NAUBY, MIKDOCMPYKMYPA, MEXAHIYHI 1ACMUBOCHI.

Haninos C. M., Teomxkin /1. O., I[ledaw O. O., Haymux O. O., Haymux B. B.
Kommrekcae MmoangikyBanas xapoMinHoro cruiay JKC3 JIK-BI itpiem

TA KAPOOHITPHIOM TUTAHY -....eenveeneerneeneesneauesseeseeseenseeneasseenseeseensesseensesneessesnsessesnsessens 137

JlocmimkeHo 3pasku, BIIIUTI 31 sxapominHoro Hikeneroro criary JKC3JIK-BI, kom-
IUIEKCHO MOAM(IKOBAHOTO iTPieM Ta KapOOHITPHIOM THUTaHY B Pi3HUX KOMOIHAIisX,
micis rapstaoro izocratuaHoro npecyBanHs (I'IIT) ta moganemoi Tepmidaoi 06poOKH.
KommiekcHO Moan(ikyBamu, 0MTHOYaCHO BUKOPUCTOBYIOUH iTpili Ta Hepiil. BeranoB-
JICHO, IO XIMIYHUHA cKIax (3 ypaxyBaHHSM KUIBKOCTI ITPif0), a TaKOXXK MEXaHI4HI Ta
JKapOMIIIHI BIACTUBOCTI JIMTUX 3pa3KiB BCIX BapiaHTIB BimmoBimaroTh Bumoram OCT
1.90.126-85, 3a BUHATKOM yAapHOI B’SI3KOCTi 3pa3KiB 0e3 KapOOHITpUIY THTaHy, sKa
Maiie BIBIYl HWKYa 32 BUCYHYTY PO3POOHHUKOM JJIsl BiIIOBIIAILHUX JIUTHX aBialiii-
HHUX BHPOOIB, a TAKOXK JUIA 3pa3KiB 3 KapOoHITpuAoM TuTaHy. Haiikpammii Momudiky-
BaJIbHUN €(eKT oJIepKaHO 3a KOMIUIEKCHOTo Moau(ikyBanHs crutaBy 3 0,075% kap-
OoHiTpUAY THTaHy. B iHIIMX BapiaHTax BUSABJICHO OTPYOIHHS CTPYKTYpPH, a IUIA 3pa3-
KiB 63 HBOTO — € 1 OIUIABJICHHS €BTEKTUYHOI (Y-y)'-(a3m, mo, HMOBIpHO, i BUKIH-
KaJio 3HIDKEHHS ynmapHoi B’s3kocTi. B pesymprati ['II1 Mikponopu i myXKocTi, mo He
BUXOJSITHh Ha TIOBEPXHIO eTajel (po3TaloBaHi y BHyTPIMIHIX 00csArax MeTaity), 3aii-
KOBYIOTbCS, IO CITPUsIE CTa0UTI3alii CTPYKTYpH Ta BIACTUBOCTEH MaTepiaiy.
KarouoBi cioBa: dwcapomiynuii Hikeneguil cnias, Jumuli 3pazox, XiMiuHUuil cKuao,
MOOUGIKy8ants, impiil, KapOOHIMpUO Mumady, 2apsade i30CMAMuyHe NPeCy8aHHs,
MAKpo- 1 MIKpOCMPYKMYpA, MeXaHiuHi 81acmugocmi, YOapHA 6 s3Kicmb, mpuedand
MIYHICMb.
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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. 1: Algorithms of unsupervised and supervised machine learning..............c.cceceeceene. 5

Based on the analysis of the latest studies, the possibilities of using unsupervised and
supervised machine learning algorithms for automating the processing of acoustic
emission signals to identify and localize their sources are considered. The accuracy of
the results for different approaches is compared and directions for its improvement
are described. The importance of further research regarding the adaptation and
optimization of the latest techniques for various materials and structures is confirmed.

Keywords: acoustic emission, machine unsupervised and supervised learning, identi-
fication of defects.

Sylovanyuk V. P., Ivantyshyn N. A., and Didukh A. I. Stressed-strain
and limit states of a prestressed body with a healed crack .............cccocoiiiiiiiinne. 15

The problem of healing a plane crack using injection technology is considered within
the framework of brittle fracture mechanics of materials with initial stresses. With the
use of integral Fourier transforms, singular integral equations are obtained with
respect to the functions of displacements jump on the surfaces of the filled crack. The
exact solution of the corresponding equation in the case of an elliptical crack in the
normal opening displacement plane is obtained. The residual strength of the body
with a healed crack is calculated according to the Irwin criterion. The parameters on
which the effectiveness of restoring the strength of a prestressed body with a crack
depends, were established.

Keywords: isotropic body, prestressed body, crack healing, material strength.

Verbovytskyy Yu. V. Statistical analysis of research of La-Mg—Ni-based electrode
materials for nickel-metal hydride batteries for the years 2000-2024................c........ 22

The research results for the years 2000-2024 of binary and multicomponent alloys
and compounds based on rare earth metals, magnesium, and transition metals — pro-
mising hydrogen sorption materials with compositions like AB,, ABs;, A,B;, AsB,
and AB, are analyzed. About 500 scientific publications and citation database like
Scopus or Web of Science were analyzed. Research was focused on electrode mate-



rials based on La—Mg—Ni alloys. Much attention was paid to the development of ma-
terials with the highest discharge capacity and cyclic durability. Another important
aspect is establishing the relationship between the composition, the nature of the com-
ponents, the method of obtaining electrode materials, and their electrochemical pro-
perties. Due to the multiphase nature of most studied alloys, this relationship can only
be established for a narrow range of materials. It is necessary to improve synthesis
methods to obtain single-phase samples, which are currently uncommon. An analysis
of the research reveals an imbalance in the study of individual electrochemical para-
meters of electrode materials. More interest should be paid to the kinetic properties of
negative electrodes, their cyclic stability under different load modes and ambient
temperatures.

Keywords: rare earth metal, magnesium, alloys, hydrogen sorption materials,
electrochemical properties, nickel-metal hydride batteries.

Luk’yanenko A. G., Hvozdetskyi V. M., Student M. M., Student O. Z., Lavrys S. M.,
and Mazola N. Z. Thermodynamic analysis of the reactions of chemical
compounds formation during electric arc spraying of powder wire coatings...............

The thermodynamic probability of the formation of simple compounds (oxides, nitrides,
carbides) from the components of cored wires during deposition of restorative coatings
by the arc sprayed method was considered based on the change in Gibbs energy. The
possible loss of doping elements due to evaporation in their pure form and in the
composition of simple compounds was estimated.

Keywords: arc spraying, cored wires, coating, Gibbs energy, oxides, nitrides,
carbides, saturated vapor pressure.

Pohrelyuk I. M., Trush V. S., Zadorozhna Kh. R., Sirak Ya. Ya., and Kravchyshyn T. M.
Phase composition, structure and properties of electrospark coatings on titanium......

The phase composition, structure and characteristics of the modified BT1-0 titanium
layer after electrospark alloying (ESA) and its combination with oxidation and
nitriding were evaluated. Graphite, nickel, and molybdenum electrodes were used as
electrode materials during ESA. The anti-friction properties of the formed coatings
paired with ALLO; ceramics under friction without lubrication were evaluated. The
positive effect of combined processing on the fatigue life of BT1-0 titanium under
low-cycle pure bending is shown.

Keywords: titanium BTI-0, electrospark alloying, carbon, nickel, molybdenum,
combined treatment, oxidation, nitriding, hardness, structure, coefficient of friction,

fatigue life.

Ryabtsev I. O., Babinets A. A., and Lentyuhov I. P. Control of the formation
of metal structure surfaced with flux-cored Wires.........ccocuvveeiiiiiiiiiveeeieeiieiieeeeeeeeeans

Control of fusion penetration, the fraction of the base metal in the deposited material,
as well as the formation and structure of the metal deposited by the arc method on
cylindrical and flat parts with self-shielding powder-coated wires IT/[-Ho-25X5®MC
@ 1.8...2.8 mm were experimentally studied. It was established that the welding cur-
rent has the greatest influence on the fusion penetration and the fraction of the base
metal in the deposited material, and the arc voltage affects the stability of the process,
the quality of the deposited metal formation and the presence of defects in it. At the
same time, during arc welding of cylindrical parts, the above indicators change with
the shift of the axis of the electrode wire (arc) from the zenith of the cylindrical part
that is being welded, against the direction of its rotation. It is shown that by changing
the deposition modes, which lead to a decrease in the linear energy, it is possible to
control the structure of the deposited metal, by decreasing the width of the crystallites
and increasing its microhardness. The use of the results obtained in this work made it



possible to increase the productivity of the welded parts by reducing the number of
welded layers.

Keywords: arc surfacing, deposited bead, fusion penetration depth, forming quality,
metal structure, flux-cored wire.

Matviichuk O. O. Formation of mesostructure compositions based on refractory
compounds for friction couples (A TEVIEW).......cevuiriererierieieeeeeetie e

The creation of mesostructural compositions for friction pairs made of cemented
carbide based on WC and TiC carbides is presented. The class of mesoelement will
determine the features of sintering of the mesocomposition. For friction pairs, meso-
compositions of the first and second classes based on carbides of refractory compounds
are suitable, and for mesocompositions of the first class, solid-phase sintering under
pressure must be used to prevent rapid decay of the granules of mesoelements, and for
mesocompositions of the second class, liquid-phase sintering is sufficient. The depen-
dence of the crack growth resistance and wear resistance on the volume content of
binder metal and mesoelement granules in the composition and their influence on the
level of residual thermal stresses, which are lower compared to homogeneous hard
alloys, is demonstrated. The influence of alloying elements such as Cr;C, and Mo,C
on mesoelements and mesostructure formation during liquid phase sintering is high-
lighted. The necessity of using a nickel binder for the manufacture of friction pairs
based on WC and TiC carbides for operation in nuclear reactor turbines is substantiated.

Keywords: mesostructure cemented carbide, sintering, face seals, friction pairs,
fatigue strength wear and crack grows resistance, work of fracture, elastic and plastic
deformation, thermal residual stresses.

llchenko M. I., Rudenko O. G., Rostova G. Yu., lichenko O. M., and Sytin V. 1.
Mechanical properties of layered composites based on St3—Cu and St3—Ni...............

The results tests of metal layered composites (MLC) based on Ct3—Cu and Ct3-Ni
steels, depending on the number of volume fractions of original materials and heat
treatment mode are proposed. The values of the experimental ultimate tensile strength
are compared with the ultimate tensile strength calculated according to the mixture
rule. It is shown that the mechanical properties depend not only on the original properties
of the MLC components, but also significantly depend on technological factors.
Based on the analysis performed, an assumption was made about the influence of the
transition area of the joint boundaries on the mechanical properties of MLC. The
obtained experimental data can be used to determine the heat treatment parameters,
which will provide the required level of MLC mechanical properties.

Keywords: metal layered composite, accumulative roll bonding process, vacuum roll
bonding, severe plastic deformation, heat treatment, mixture rule, mechanical
properties.

Bakun B. M. and Krechkovska H. V. Justification of the structural strength

of a connection of a steel head and a carbon-plastic pump rod..........cccceverineriicnnennene

The peculiarities of the stress-strain state of hybrid sucker rods (with a carbon fiber
core and a fiberglass shell) for oil production are considered. The design of the
connection of the steel head with the body of the hybrid rod was proposed. The finite
element method was used to analyze the stress in the rod elements connection under
bending and tensile loading. It was established that the stresses are three times lower
than the ultimate strength. The structural design of carbon-plastic rods connection
with steel heads is recommended for use in the oil production process.

Keywords: hybrid pump rod, carbon-plastic core of the rod, fiberglass shell of the
rod, finite element analysis, tension, bending.



Dmytrakh I. M., Syrotyuk A. M., Mokryi O. M., Uchanin V. M., Tsyrulnyk O. T.,

Zvirko O. L, and Leshchak R. L. Comparison of applicability of different
non-destructive test methods for assessing hydrogen concentration

10 CATDON STECL.......eeiiiieiieeeee ettt st

The change in the values of the parameters of different physical nondestructive testing
methods (surface acoustic waves, magnetic structuroscopy, and electrochemical
potential) was studied depending on the concentration of hydrogen in carbon steel in
the range of 0.4...8.5 ppm. It was established that the most sensitive are the values of
the coercive force, which changed by more than 25%. The values of the residual
magnetic induction and the electrochemical potential of the metal surface changed by
23% and 20%, respectively, making them also applicable for assessing the hydrogen
content in this steel. Other investigated parameters showed lower efficiency and their
change was: for the area of the magnetic hysteresis loop of about 10%, and for the
maximum magnetic permeability and the relative change in the velocity of
propagation of the surface acoustic wave — approximately 2%.

Keywords: carbon steel, electrochemical hydrogen charging, hydrogen concentra-
tion, surface acoustic wave propagation velocity, coercive force, residual magnetic
induction, magnetic hysteresis loop area, maximum magnetic permeability, electro-
chemical potential of the steel surface.

Danyliak M.-O. M. and Korniy S. A. Inhibitory properties of an ion-exchange

anti-corrosion pigment based on the natural montmorillonite
TOI PAINE COALINES....cuvievieiieiieiieriieieete st ettt et e st e e esaesteebeesbesseenseessesseensenssenseens

Environment-friendly anti-corrosion pigments for paint coatings based on the natural
montmorillonite mineral modified with zinc cations were obtained by the liquid phase
ion exchange method. It was established by the methods of potentiodynamic polariza-
tion and electrochemical impedance spectroscopy that the corrosion resistance of alu-
minium alloy increases in the acid rain environment with obtained pigment. The sur-
face morphology of the JI16T aluminium alloy after immersion in inhibited environ-
ments and the protective mechanism of modified montmorillonite in acid rain were
studied using scanning electron microscopy. It was established that the protection
degree in such an environment with Zn-montmorillonite for aluminium alloy is above
90%. The obtained modified montmorillonite can be a promising anti-corrosion
pigment for protective paint coatings.

Keywords: ion-exchange minerals, bentonite, montmorillonite, anti-corrosion pig-
ment, inhibition efficiency, aluminium alloy, electrochemical impedance spectroscopy.

Snizhnoi G. V., Narivs ’kyi O. E., Snizhnoi V. L., Pulina T. V., and Sheiko S. P.

Influence of the specific magnetic susceptibility of AISI 304 steel

on its pitting resistance in model circulating Waters ..........cc.ecvvererienerenenenenienennens 92

The influence of the parameters of the chloride-containing media and the specific
magnetic susceptibility of AISI 304 steel on its pitting resistance in model circulating
waters with pH 4 and chloride concentration of 300 and 600 mg/l is investigated.
Chlorides are often found under scale or precipitate from circulating water on the heat
transfer elements of heat exchangers made of this steel. It was established that the
critical temperature of pitting (CTP) of AISI 304 steel slightly (5...6°C) decreases
with an increase in its specific mathe media pH on the CTP of AISI 304 steel is
greater than of the parameter yo. Also, it was established that CTP increases inten-
sively by (10...13°C) when the pH of model circulating waters increases from 4 to 7,
and with pH 8 it is the same and even lower than with pH 4. It is found that corrosion
losses of chromium, nickel and iron from pittings in model circulating waters with
pH 4 and chloride concentration of 300 and 600 mg/l significantly depend on y, of



steel, which is caused by the repassivation of metastable pittings on its surface and the
redistribution of current density in stable ones.

Keywords: pitting resistance, austenite, specific magnetic susceptibility, structural
heterogeneity of steel, selective dissolution of metals from pitting, chloride-containing
media.

Nesterov O. A., Oliynyk O. O., and Demianchuk D. O. Corrosion-fatigue strength

of operation degraded steel elements of marine portal crane............ccceceeveeeieeneennenn.

The results of tests on the fatigue life of low-carbon steel for 33 years of operation of
the gantry crane are presented. For the experiments the upper shelf of the rocker arm
and the right wall of the column were chosen, the metal of which differed twice in the
level of impact toughness of the longitudinal specimens to the rolling direction. Fati-
gue and corrosion-fatigue strength curves of transversal specimens were constructed
with determination of the fatigue and corrosion-fatigue ultimate strength. The corrosive
medium was a 3% NaCl aqueous solution, which simulated moisture condensed on the
surface of steel parts caused by seawater spray near the coast. It was established that
for two states of steel the difference in the fatigue ultimate strength is 15%. The cor-
rosive environment at loading frequencies of 3 Hz slightly reduced the corrosion-fa-
tigue ultimate strength compared to fatigue ultimate strength, but fundamentally did
not change the low sensitivity of this characteristic for evaluating the operational de-
gradation of metal. A conclusion was made about the advantages of impact toughness
compared to the fatigue ultimate strength for evaluating the technical state of the
operated rolled products.

Keywords: steel, operational degradation, impact toughness, fatigue strength, corro-
sion fatigue.

Andreikiv O. Ye., Dolinska I. Ya., Nastasiak S. V., and Liubchak M. O. Propagation

of cracks in composite bimetallic plates under hydrogen effect............c.ccoeevrrerennnnne. 105

A computational model is proposed to determine the residual life of a composite
bimetallic plate made of semi-infinite plates of 15X2M®A and 321 steels with a
rectilinear crack. The plate is statically tensioned at a high temperature and under the
influence of a hydrogen-containing environment by uniformly distributed forces
perpendicular to the line of its placement. The model is based on the energy approach
about the balance of external forces and the resulting internal energies. This model is
implemented numerically. Graphical dependences of the change in the residual
service life of a plate on the size of the initial crack and the influence of a hydrogen-
containing environment were constructed.

Keywords: composite bimetallic plate, hydrogen-containing environment, high-
temperature creep, energy approach, stress intensity factor, prefracture zone, period
of subcritical growth of a hydrogen-mechanical crack.

Hembara T. V., Firman V. M., and Marych V. M. Influence of multiple hydro-

shocks of oil flow on safe operation of pipeline transport...........c.ccceevevveveriercnnenne. 1

Finite element modeling of the stress-strain state of the linear section of the pipeline
under non-stationary force load was carried out to determine its residual life.
Calculations were made for a pipe made of X60 steel of an oil pipeline with an internal
surface crack under turbulent oil flow and hydraulic shock. It was established that
hydraulic shocks reduce the residual life of the pipe in almost 2 times compared to
laminar oil flow. Therefore, they must be taken into account to guarantee the reliable
operation of pipeline transport.

Keywords: oil pipeline, surface crack, stress-strain state, turbulent flow of oil,
hydraulic shock, residual life, security, pipeline transport.



Gubenko S. I. and Parusov E. V. Evolution of nonmetallic inclusions

during hot rolling Of StEELS........ccuirieriiiee e e 115

Peculiarities of the transformation of non-metallic inclusions of various types, as well
as their fracture during hot rolling of sheet steels and wire rod products, depending on
the temperature and force regimes along the entire route of pressure treatment, were
studied. It is shown that the differences in the parameters of technological processes
of hot deformation determines the differences in the processes of shape change and
redistribution of inclusions in the steel matrix, as well as competing phenomena
which accompany them (contact friction and slipping at the inclusion-matrix
boundaries). The processes which determine the peculiarities of the physicochemical
mechanics of the non-metallic inclusions in steels during hot rolling are discussed.

Keywords: steel, hot rolling, non-metallic inclusions, sheet and wire rod rollings,
inclusion-matrix interphase boundaries, defects, plasticity, destruction.

Shahbazov Ya. O., Shyrokov V. V., Cheterbukh O. Yu., Vasyliv Kh. B., Hasii O. B.,
Melnykov O. V., and Bilous O. V. Assessment of wear of contact surfaces

of cams and rollers of press drive mechanisms under cyclic loading......................... 124

The method of analytical calculation of the elements wear in power mechanisms of
technological equipment is presented. It was established that the lowest wear of the
contact cams and rollers of the pressure plate drive of the flat punching press is
observed during the periodic movement “Sinusoidal acceleration (symmetric tacho-
gram)” and is for the cam 4; = 7.9-10° m and for the roller 4, = 7.72:10~ m.

Keywords: power mechanisms, the law of periodic motion, flat punching press, expe-
rimental and analytical studies.

Kostin V. A., Labur T. M., and Taranova T. G. Assessment of B9611c alloy

properties under conditions simulating a thermal cycle of fusion welding................ 130

Dependence of the fraction and the size of inclusions of intermetallic phases based on
Zr and Sc, which change during heating under welding, with the Al-Zn—-Mg—Cu
alloying system simulated on samples of the high-strength B96¢cs aluminum alloy was
established. Their influence on the fracture toughness parameters during crack
initiation and propagation in the metal at the fusion line and the heat-affected zone of
the joints was shown. It was determined that the cooling rate of the samples specified
the size and shape of intermetallic inclusions located along the grain boundaries. The
formation of coarse phase inclusions of various lengths, elliptical or ellipse or sphere-
like, causes the appropriate mechanism of alloy fracture.

Keywords: aluminum alloy, modeling of a welding cycle, heat-affected zone, micro-
structure, mechanical properties.

Danilov S. M., Tomkin D. O., Pedash O. O., Naumyk O. O., and Naumyk V. V.
Complex modification of heat-resistant XKC3 1K-BI alloy with yttrium

and titanium CarbONItIIAC. ......ccvviieuviiiiiiiecec et 137

Samples cast from heat-resistant nickel JKC3/IK-BI alloy, complex modified with
yttrium and titanium carbonitride in various combinations, after hot isostatic pressing
(HIP) and subsequent heat treatment, were investigated. For comparison, complex
modification was performed with the simultaneous use of yttrium and cerium. It was
established that the chemical composition (taking into account the presence of yttrium
in the alloys), as well as the mechanical and heat-resistant properties of the cast
samples meet the requirements of OST 1.90.126-85, with the exception of the impact
ductility of the samples without titanium carbonitride, which is almost twice lower
than the additional requirements put forward by the developer for responsible aircraft
castings, and also for the samples with titanium carbonitride. The best modifying



effect was obtained with the complex modified alloy with 0.075% titanium carbonit-
ride. In other options, there is a coarsening of the structure, and for the samples
without titanium carbonitride, melting of the eutectic (y-y)'-phase is also observed,
which probably contributs to the reduction of impact toughness. As a result of HIP,
micropores and loosening which do not reach the surface of the parts (located in the
internal volumes of the metal) are healed, which contributes to the stabilization of the
material structure and properties.

Keywords: heat-resistant nickel alloy, cast sample, chemical composition, modifica-
tion, yttrium, titanium carbonitride, hot isostatic pressing, macro- and microstructu-
re, mechanical properties, impact toughness, long-term strength.
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