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Anopetixie O. €., [onincoka I. A., Jliobuax M. O., Hacmacsx C. B. Bruus
SKCIUTyaTaIliiiHo1 Ierpaiailii Marepiany Ha 3aJHITKOBHNA pecypc HaQ)TOMPOBOIIB. ... .. 5

Ha ocHOBi po3po06iieHOro paHilie eHepreTHYHOro IMiAXOMy PO3B’S3aHO 3a1ady IIpo
BU3HAYCHHS 3IMIIKOBOTO pecypcy TpyOn HadTONpOBOMY 3 NMOBEPXHEBOIO ITiBEII-
THYHOIO MIKPOTPILIMHOIO, B Ky IPOHHUKAa€E I'PyHTOBE KOpO3HMBHE cepenosuine. Tpy-
0010 pyXxaeTbcsi TypOyJeHTHHH TOTIK HadTH, KU BUKIMKAE TBOYACTOTHE HABaHTA-
JKeHHS 11 CTIHKM. YBary 30cepe/KeHO Ha MikpojedeKkTax i IiIacTHYHOMY Marepiaii
TpyOH, M0 Aerpajye Mij Yac PO3BUTKY TPIIIMHU, TOMY PO3B’SA30K 3a/1adi 3 JOMOMO-
TOI0 €HEPreTHYHOro IMiAX0AY 3BEJIEHO O HEIiHIHHOro nudepeHIianbHOro piBHIHHS
BiTHOCHO (DYHKIII pO3KPUTTS TpimuHE O ii 30HHU mepenpyiHHyBaHHA 31 3MiHHUMH
KoedimienTamu. PIBHIHHS pa3oM 3 TOYaTKOBOIO i KiHIIEBOIO (BUXiJ TPIIIMHA HA BHYT-
PILIHIO TTOBEPXHIO TPYOH 1 1 po3repMeTH3alisi) yMOBaMH — MaTeMaTHYHA MOJIETb IS
BH3HAUCHHS 3QJIMIIKOBOTO pecypcy Tpyou. PyHKIN0 PO3KPHUTTS TPIIMHY 3HANICHO
HaOJMKEHO 32 pO3pPOOJICHUMH paHillle METOaMH €KBIBaJIEHTHUX HANpy)KEHUX CTaHIB
1 TpaHUYHOI iHTepnoNAIii. OTPUMAaHO 3aJISKHOCTI 3aJHMITKOBOTO Pecypcy Tpyou Had-
TorpoBoay 3i crani X70 3 ypaxyBaHHsAM Jerpanauii 1i Marepiaiy BiJ MOYaTKOBOTO
po3Mipy aedeKTy.

Kawuosi ciaoBa: nagpmonpogio, decpadayis, enepeemuunuil nioxio, 080uacmommue
HABAHMANCENHSA, PYHKYIA POSKPUMMA MPIUYUHU.

Asopcoxuit I. M., FOseposuu P. M., Jluuax O. B., Cemenos I1. O., Bapusooa M. 3.
Amnani3 BiOparliif HOMIKOHKEHOTO MiAIIMITHUKOBOTO By3J1a
T AHOMHOTO MEXAHI3MY TTOPTOBOTO KPAHA.....ccuveeeerreemeeseeneenseeneenseeeeeneenseaseesanseesneens 14

Meroau nepioJUYHO HECTAI[IOHAPHUX BUIIAJKOBUX IPOIECIB BUKOPUCTAHO /sl aHa-
Ji3y BiOpaIliil MOIIKOMKCHOTO MiAIIHITHUKOBOTO By3ja MiAHOMHOTO MeXaHi3My. Jliis
BUSIBJICHHS Ta aHAJII3y IEePiOIMYHOI HECTAllIOHAPHOCTI MEPIIOro Ta APYroro MopsiIKiB
3aCTOCOBAHO METOJ| HalfMEHIIX KBajapariB. Ha ocHOBI 00YHCICHNX mapaMeTpiB, AKi
OIMCYIOTh CTPYKTYPY HEpPioaUIHOI HECTAiOHAPHOCTI, 3p00IEHO BHCHOBOK IIPO THII
nedexry i craii HOro po3BHUTKY.

KuarouoBi ciioBa: nepioouuno necmayionapHi 6unaokosi npoyecu, Giopayitinuil
CUSHAT, MOOYAAYISA, NIOWUNHUKOBULL 8Y30]l, NOUKOONCEHHSL.



Acnini B. I1., Kpeuxoscvka I'. B., byo3z B. I., Cmydeum O. 3. OcobIMBOCTI BTOMHOTO

pyHHYBaHHS CIUIaBY 3 I1aM’ATTIO ()OPMH 3a Pi3HOT YACTOTH HABAHTAXKEHHS...............

HocnimkeHo ocoOIMBOCTI pyiHYBaHHs 3pa3KiB 31 CIUIaBy 3 mam’sTTIO (GOpMH (HITH-
HOITY) 32 MaJOIIMKJIOBOi BTOMH 3 pi3HOIO dacTtoToro HaBaHTaxeHHs (0,1; 1 ta 10 Hz).
[IpoananizoBaHO YaCTOTHI 3aJE€XKHOCTI KUTBKOCTI IMKIIIB A0 PYWHYBAaHHS 3pa3KiB,
MaKCHMAaIIFHOI Ta 3aJUIIKOBOI JedopMartii, BiIIOBIAHO, TIEpe]] Ta MiCIsl pyHHYBaHHS.
BcraHoBneHo, 0 MakCHMalbHE 3HAaYE€HHS AWCHITOBAHOI CHEPTii B IIWKJI HAaBaHTa)KCH-
Hsl 3HWKYEThCS 31 3pocTanHsaM yactotu Bix 0,1 no 10 Hz. ®pakrorpadiyHo BcTaHOB-
JICHO, 110 MEXaHi3M BTOMHOI'O pYHHYBaHHS 3pa3KiB 3aJIC)KUTH BiJ 4YaCTOTH HaBaHTa-
JKeHHsI. 32 BUCOKOI Ha 3J1aMi HITHHOJY TIepeBakalld KJIacH4YHI BTOMHI OOpO3EHKH, Jie-
KOpPOBaHiI BTOPMHHUMH TPILIMHAMH, TO/I K 32 HU3bKOT BUSIBJIEHO OCOOJIMBHIA THIT 00 -
PO3EHKOBOTO penbedy 3 TOYEPTOBOIO 3MIHOKO KPOKY 1 Opi€HTAIi] IJIOMHH 3CYBY, MO
AKHUX BigOyBajocs JOKaIbHE MiAPOCTAHHA TPILMHA B IUKJII HABaHTa)KEHHS. Ix MIOSIBY
MOSICHEHO BJIACTUBMMH HITHHOJIY ()a30BHMH IIEPETBOPEHHSIMH, 3yMOBJICHHMH Iepe-
OyZOBOIO HOTO KPUCTATIYHOI IPaTKU y BEPIIMHI TPIIHA BHACIIIOK 0araTropasoBUX
MPSMUX 1 3BOPOTHUX (ayCTEHIT — MapTEHCHUT —> ayCTEHIT) (a30BUX INEPETBOPEHbD,
BIJINIOBITHO, B MiBIUKJIaX HABAHTAKCHHSI UM PO3BAHTAKCHHS 3pa3KiB.

KarouoBi cioBa: cnias 3 nam’ammio gopmu, Maroyukiosa 6moma, OUCUROBAHA
eHep2isl, Mexamuizm pyuHy8anHs.

Ycoe B. B., Lllkamynax H. M., I[lasnenxo J. B., Tkauyx O. M. AHi30TpoIIisI IPYKHUX

BJIACTHBOCTEH 3pa3kiB 3i criaBy Inconel 718, orpumannx 3D-IpyKOM......cc.ceuveenne..

JocmimkeHo aHi30TpOMito MPYKHAX BIacTUBOCTEH crutaBy Inconel 718, otpumanoro
MeTogoM 3D-npyky (ceneKTHBHE Ja3epHe CITiKaHHS) 3 TOPOIIKIB, 3aIEXKHO Bix HOro
HanpsMKy. OLiHeHO BIUIMB BUXiZAHOI (CTapTOBOI) HOPOMIKOBOI CyMillli Ta HOAAIBLIOT
TepMiuHOT 00poOKH (post-treatment) Ha aHI30TPOTIIIO MPY>KHUX BIACTHBOCTEH CILIaBY.
BusiBieHo, 1110 3anporoHoBaHi BUIM 00pOOJIEHHS TAr0Th MOXKIIMBICTS 11 3HM3uTH. Ha-
BE/ICHO PE3yJIbTaTH TEOPETUYHOTO OLIHIOBAHHS MOJIYJIB IPYXKHOCTI, 3CYBY, Koedirli-
ernra [lyaccoHa Ta iX aHi30TpoIii B TOPU30HTAIHHOMY Ta BEPTUKATHHOMY HAIpsSMKaX
noOy/I0BH 3a MPYKHUMH KOHCTAHTaAMH MOHOKPHCTAJIa Ta XapaKTEePUCTHKAMHU TEKCTY-
PH, BU3HAYEHUMH 3a JIOTIOMOTOI0 JU(pakiiii peHTTeHIBCBKUX MpOMeHiB. Beranosmneno,
0 TEOPETHYHI 3HAYCHHSI BiIXIIFIOTHCS Bil BIMTOBIIHIX SKCIICPHMEHTATBHUX y MEKax
noxuOku 6...10%. 3a pe3ynpraTramMy OLIHKH NpPYXXHUX BJIACTUBOCTEH Ta iX aHi3oTpormil
BIAETHCS MMIIBUIIMTH TOYHICTh PO3PAXYHKY Halpy>KeHO-Ie(hOpPMOBAHOTO CTaHY Ta OITH-
MizyBartu crparerito 3D-npyky cknagHonpodinpHUX Aetaneit 3i ciuaBy Inconel 718.

Korouosi cioBa: orcapomiynuii cnaas, 3D-0pyk, cenekmuere iasepue CRiKauHa, mep-
Miuna 06pobKa, eapsaye i3ocmamuyne NPecy6aHHs, PeHmeeHiecbka Ougpaxyis, no-
JHOCHI ¢hizypu, MOOYIb NPYICHOCMI, AHI30MPONISL.

Aoxcamcoxuni C. B., Kononenko I'. A., I[Tooonvcokuti P. B. MexaHi4Hi BI1aCTUBOCTI

crutaBy Inconel 718, BUTOTOBIICHOTO 32 TEXHOJIOTIEKO BUOIPKOBOTO Ja3¢pHOTO
TUTaBJICHHS 3 AUHAMIYHUM (POKYCYBAHHSM HA MTOBEPXHI HAHECEHHS. ... .veereveerneeeannneen.

TexHosnorist BUOIPKOBOTO J1a3€pHOTO IUIABJICHHS — OJMH 31 Cy4aCHHX METOIIB BHIO-
TOBJICHHSI JIeTaJIell CKJIaJHOT reoMeTpii, sIKi B)KKO BIITBOPUTH B YMOBaX TPaAULIiHO-
ro BupoOHuTBa. [lig yac (okycyBaHHS NMPOMEHs Jiazepa Ha MOBEPXHI IIaTPOpMHU
moOyI0BY BUHHUKAE PO3(POKYyCYyBaHHS 32 HOTO BiIXWIJICHHS Bij IIeHTpa miardopmu. 3a-
Oe3neynTH CTablNBHI TApaMeTpH Ta SKICTh PYKY MOXHA METOJIOM JHHAMIYHOTO (ho-
KyCyBaHH ITiJ1 4ac NMepeMillieHHsI ONTUYHOI CUCTEMH 1o oci Z. EkcriepuMeHT BUKOHA-
HO Ha 3D-npunTepi Alfa-280 (TOB “AJIT Vkpainu), ocHaIlleHOMY BOMa CKaHY-
BaJIBHUMHU CHCTEMaMH 3 OJHOMOJIOBUMH BOJIOKOHHHMH iTepOi€eBUMHM Ja3epamu. Bu-
BYCHO BIUIMB PO3TAIIyBaHHs Ha IIaT(OPMI JOCTIHUX 3pa3KiB 31 ®KAPOMIIIHOTO CIIIa-
By Inconel 718 Ha ix MexaHiuHi BIacTUBOCTI. BcTaHOBIIEHO, 10 pO301XKHOCTI 3HAYEHD
TUMYacOBOT'O OMOPY, BITHOCHUX BHJOBXXEHHS Ta 3BY)KEHHS 3pa3KiB, PO3MILICHUX Yy



KyTax 1aTdopmu, cnanaioTs Big 1 1o 38% uepes 3mimeHHs 061acTi po3oKyCyBaH-
HSl MPOMEHs. PEKOMEHIOBAHO MiJl Yac BHUTOTOBJICHHS PO3TALIOBYBATH BHPOOU SIKO-
Mora OJIKYe 10 0Ci ONTUYHOI CHCTEMH.

Kuro4oBi cioBa: subipkose naszepue niasienus, OuHamiune oKyCy8aHHsa, KOpeKyisi
¢goxycnoi éiocmani, cnnas Inconel 718, mexaniuni enacmusocmi.

T'embapa O. B., Cupomiox A. M., Cos’ax I. M., Canyocak A. I., embapa H. T.,

Tpunenxo M. B. AHamiTHYHA OI[iHKA KOHIICHTPAIii BOJHIO
B JICDEKTHOMY MATEPIAML. .. evvevierreeeeeneeseeesesseesesssesesssenseessenseensesseessesseessesssssssseesnsees

CdopmynrsoBano 3amauy nudysii BogHIO B MeTali 3 mopamu. llopu € macTtkamu s
BOJIHIO, iX BBYKAJIM TOYKOBHMH, PO3MOALICHUMH OJJHOPIIHO MO BChOMY 00’ €My MeTa-
ny. OTprMaHO po3B’3KH 3aaadi 1udy3il B teeKTHOMY Tiii. 30KpeMa, A TIaCTUHU
OJIep’)KaHO BHpPa3W JUIsl BU3HAUCHHS KOHLEHTpaUii SK AuQy3iiHO-pyXOMOro, Tak i
MMACTKOBOTO BOAHIO. TakoX OTPHUMAHO CIIBBITHONIICHHS ISl BU3HAYCHHS KiTBKOCTI
cOpOOBAHOIO BOJAHIO ME(EKTHOIO IJIACTHHOIO B JOBUILHHUI MOMEHT 4Yacy Imin 4ac 1l
HaBOJHIOBaHHS. [IOpIBHSIHO BMICT BOJHIO, COpOOBaHOTO Oe31e(hEeKTHOO MIACTHHOIO i
TUTACTUHOIO 3 OJHOPITHO PO3IMOAUIECHUMH MACTKaMH, Ta BCTAHOBJIEHO Horo 2—3 paso-
BE TIEPEBUILIEHHS B OCTaHHIH.

Kawu4ori ciioBa: konyenmpayis 60010, noponodioni oegpexmu, Ougy3itino-pyxomul
800€Hb, NACMKOBULL BOOEHb.

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

MeTtoandHi 0COOTHUBOCTI TOCTIIKCHHS IPOHUKHOCTI BOTHIO
Kpi3b CTAJIEBY MEMOPAHY 3 KHCIIOTO CEPEAOBHILA. .....vvevvrrerrrrrersesseseesersessenseneesseesnnes

Bubpano ckiajg poOOYMX CEepeOBHIN Ui BU3HAUCHHS MapaMeTpiB audy3ii BOIHIO
Kpi3ep memOpany 3i crani 20 meronom JleBanatana—CTaxypchbKOTro: aHOIHY KOMipKy
zamoeHeno 0,2 M pozannom KOH + 10 g/dm? Na,MoOs, a xaromny — 1 M H,SO, +
+ 10 g/dm® (NH,),CS. BcTaHOBJIEHO, 10 3i 30iNBIICHHAM I'yCTUHHE CTPYMYy KaTOJHOI
nonspuzamii Bix 0 mo 2 A/dm* edekTuBHEN KoedimicHT auQy3ii BOTHIO Yepe3 MEM-
Opany 301bIIyETECS y ~ 6 pa3iB. BiH BpaxoBye He JMIIe NEPEHECEHHS BOIHIO KPi3b
MeMOpaHy, a i 3aJI)KHUTh BiJl THITIB ITACTOK Ta TPUBAIOCTI IepeOyBaHHS TaM BOJHIO.
AGcopOr11isi BOJHIO CYTIPOBOJKYETHCS TiIBUILEHHAM Ae()EKTHOCTI CTPYKTYPH METaly,
BHACJIIJIOK YOTO 3MIHIOIOThCS YMOBH #oro nudysii. OniHeHO 3a1eXHICTh TPOHUKHOC-
Ti BOAHIO Yepe3 CTajb BiJl yacy 3a piBHsHHsM Jlamaca 3a pi3HHX HMOBIpDHUX 3HAYEHb
eeKTUBHOr0 KoedinieHTiB Audy3ii Ta KoHIeHTpalil BoaH0. OTpUMaHi eKCIIepUMEH -
TaJbHI pe3yJIbTATH Y3TOKYIOTECS 3 TEOPETHYHHMH PO3PaxyHKaMH.

KurouoBi cioBa: eodnesa nponuxnicms, epexmusnull Koegiyienm ougysii 600HI0,
cmanwv 20, kamooHa NOaAPU3AYIL.

bpoonixoscoxuii €. M., I[lodeypcovra B. A., Jlucynenxo H. O., bpoonixoscvkuii /1. M.,

Honiwxo I. O., Be3oopoaces O. B., Kupuwa A. A., Bacunves O. [].
B cTpykTypH aHOA Ha €IEKTPUYHI BIACTHBOCTI
TBEPIOOKCHITHOT TATTHBHOT KOMIPKH. ... .eveeueeeeeeneeenrenseeeesseesesseesesseensesseansesnsessnseesnses

JlocmimKkeHo BONMBT-aMIEpHI Ta IMIENAHCHI XapaKTePUCTUKH TBEPIOOKCHIHUX IIa-
muBHEX KoMipok (TOIIK) npu 800°C 3anexHO BiJi CTPYKTYpH aHOMA, CICKTPOIITY 1
karona. Bcranoeneno, mo 3a moeqHanHs aHoma 10Sc1CeSZ-NiO 3 enexTpoiiToM
10Sc1CeSZ, 6ap’epuum karogauuM mapom GDC i katogom LSCF-GDC minBuiny-
10ThCs eneKkTpuuHi xapakrepuctuku Takoi TOIIK B 1,4 Ta 2,8 pasa nopiBHSHO 3
TOIIK cucremu 3,5YSZ-NiO/ 8YSZ/LSM—-8YSZ ta cuctemu 10Sc1CeSZ-NiO/
8YSZ/LSM-8YSZ, simnoeizno. Ilpu 1bOMy BHUSBICHO HECYMICHICTH aHOJa
10Sc1CeSZ-NiO Ta enexkrponity 8YSZ, 110 MoB’s3aHO 3 MIrpami€ro Hepio Mmia yac
CIIKaHHsI TIBKOMIPKH.



KuiouoBi ciaoBa: meepoooxcuona naiusHa KOMIpKa, amool, UOHHA NPOBIOHICHb,
NUMOMA NOMYICHICINY, IMNEOAHCHA CNEKMPOMEMmpIisl.

Imbiposuy H. FO., 3sipko O. 1., Kyacuonoscokuti K. . Mopdooris Ta mopyBaTicTh

MOBEPXHi TUTAHOBHX CIUIABIB MICIIs IIA3MO-EJICKTPOJIITHOrO OKCH/YBaHHSI
Y JY)KHOMY CEPEIOBHUIL 3 JUATOMITOM.....c.veremremremteuremteneesensesiensessensessensenseenseesseesueensns

Mopdororist ToBepXHi Ta MOPYBATICTh € BAXINBAMHU (DYHKITIOHAIEHUMH BIIACTHBOC-
TAMH OiOCYMICHHX OKCHIOKEpPaMiYHHX MOKPHUTTIB, CHHTE30BAaHMX HA THTAHOBHUX
CIuIaBax. 3’sCOBAHO IO CKJIaIy €JIEKTPOJITY AJIS IUIa3MO-EIEKTPOIITHOIO OKCHIY-
BaHHS TUTaHOBOTO ciuiaBy Ti—6Al-4V Ha mOpCTKICTH Ta MOpYyBaTicTh CHOPMOBAHUX
MOKpUTTIB. /[0 6a30BOT0 Jy)KHOTO BOJHOTO PO3YMHY HA OCHOBI KaJlif0 Ta KaJbIIIO
TIIPOKCHUJIIB, HATPIIO CUIIIKATy, mipodocdaTy Ta rekcamerodochary T0JaBAIN Kalb-
Iif0 T1IPOKCHIIANIATUT Ta AiaToMiT. [lokazaHo, 10 10JaBaHHS KaIbLiO TiIpOKCHIIaNa-
TUTY cripusie (GOpMyBaHHIO MOPYBAaTIIMX MOKPHUTTIB. BusABIeHO, m0 B pe3ynbTari
MiIBUINEHHS y 4 pa3u KOHIIEHTpAIlii KOMIIOHCHTIB €IIEKTPOIIITY Ta JOAAaBaHHS IiaTo-
Mity (20 g/l) cuHTe3 MOKPUTTIB cTabiMi3yeThCs Ta (OPMYIOTHCSA MOKPHUTTS 3 BUIIOK
mopcrkictio (y 3—4 pasu) Ta nopysarictio (B 1,9 pasa) NopiBHSIHO 3 NOKPUTTSIMHU, CHUH-
TE30BaHUMH B €JIEKTPOJITI O6e3 miaTomiTy. 30UIbIIEHHS YABIYl TPUBAJIOCTI CHHTE3Y y
CepeIOBUILl 3 1IaTOMITOM CIIPUSIE MOAATIBIIOMY MiJBHIICHHIO IIOPCTKOCTI HOKPUTTSL.

Kuro4oBi ciioBa: niasmo-enrexmponimue oKcuoy8ants, mumanosi Cnideu MeouiHo2o
NPUSHAYEHHS, WOPCMKICMb, NOPYSAMICIb, OIAMOMIm.

Kyckosa H. I, Cusonenxo O. M., I[Ipucmaw M. C., Topnaxog A. C.

VYiinbHeHHs! MaTepiajly HUIIXOM CYMIILEHHS ICKPOBOTO IJIa3MOBOT'O
CHIKaHHS Ta CaMOIOIIUPIOBAHOTO BUCOKOTEMIIEPATYPHOT'O CHHTE3Y
Y CHCTEMI Ti—ALCiiiiiie ettt

Ininianiero caMonomuproBaHoro Bucokoremneparyproro cuaresy (CBC) y cucremi

Al-Ti-C nix yac ickpooro mia3mooro crikants (II[1C) 3pa3kiB orpumMaHo HIUTbHAN
marepiain, skuii mMictutb MAX-¢asu. Po3BuHYyTO mpoCTy peosioriuHy Teopiro s
ormcy cymimenux npoueciB CBC Ta II1C mix gac npecyBanss. BecranoBneno, mo 3a-
JISKHICTh BiTHOCHOI I'YCTHHH MOPOIIKOBOT 3aCHITKH BiJl 9acy MacITabye YMHHHK BiJl-
HOLIECHHSI TUCKY JI0 B’SI3KOCTI HE3MIHHOI OCHOBH Marepiany. OnepikaHo aHaTITHYHI
YacoBi 3aJIGKHOCTI MIBUAKOCTI pyXy IUTyHXKepa 1 BUCOTH 3pa3Ka, a TAKOXK BCTAaHOBJIE-
HO ITPOMIXKOK 4acy JUIs IOCSTHEHHS 3371aHOi BiJTHOCHOI T'yCTHHHU Marepialy CUCTEMH,
3a SIKMMH MO>XHa NPOTHO3YBaTH 1 aHaJi3yBaTH NPECYBaHHS MOPOIIKOBHX CyMilIeit
mix gac ITIC.

KaouoBi caoBa: ickpoge niazmoee cnikaums, YWinoHeHHs, MemMAarOMampuiHuil
KOMNO3UM, CAMONOWUPIOGAHUL BUCOKOMEMNEPAMYPHULL CUHIME3.

Psabyes I. O., Babineyv A. A., Jlenmiozos I. I1., JKoanoe B. O., Psoyes I. I,

Ocun B. B. MeToquku A0CTIKEeHb BIaCTHBOCTEH HAIJIABJICHOTO METaly
Ta iX BUKOPUCTAHHS JUI PO3POOJICHHS MOPOLIKOBUX APOTIB....venrvinreveveeerveereneennennes

CTBOpPEHO Ta YAOCKOHAJIEHO METOAMKH Ta 3Pa3KH JJIsl KOMIUIEKCHOI OIIIHKH EKCILTya-
TaI[IfHAX BIACTUBOCTEH MaTepialliB JJis HAIUIABJICHHS JIETAlCH Ta IHCTPYMEHTIB IUIs
00pOOJICHHST METAJIIB THCKOM. 30KpeMa, yIOCKOHAICHO METOAUKY OIlIHKH 3HOCOTPHB-
KOCTIi HaIUIaBJICHOTO MeTaiy 3a KiMHatHuX (20°C) Ta migsumienux (600°C) Temmepa-
TYyp, @ TAaKOXX HOro TepMidHOT TPUBKOCTI. P0o3po0iaeHo KoHCTpyKIii 3pa3kiB Ta oOpaHo
ONITHMAJIbHI PEXUMH 1X BUIPOO, sSKi IMITYIOTh pealibHi YMOBHM eKcIulyararii. Bera-
HOBJEHO, mo 3 BBeaeHHsIM 0,01% MmikpomonaTkiB Oopy eKcIuTyaTamiiHi BIaCTUBOCTI
HarmapneHnx MetaniB 25X5OMC ta 35B9X3CO momimmyrotecs B 1,2-1,6 pasa.
YnockoHaneHO ckiiaja MUXTH nopomkoBux ApotiB [III-Hno-25X5OMC ta IIII-Hn-
35B9X3C® BBenenusM o Hei miratypu @MI-2, mo mictuts 6op.



Kuro4oBi ciioBa: dyzoge nannasnenus, Haniasienuti memai, MOOUDIKY8aHHs, Memo-
OUKA 00CTIONCEHb, 3HOCO- MA MePMIYHA MPUBKICHb.

Beceniscora I. I, Iloepemox 1. M., IIpocxypusx P. B., Kynpin O. C.

Anresiiina minHicTh mOKpuTTiB TiN, ocamkenux Ha Tutan BT1-0
RT3z 070 Wen 02 e (010 @ 1 (02: 153 014 : OSSR

Hocnimxeno nokpurtst TiN, oTpuMaHi BaKyyMHO-IyTOBUM HalMJICHHSIM Ha TOBEPXHi
TexHiuHO uucroro Tutany BT1-0 Ta tepmoandy3iiHMM HacuueHHsM B aTtMmocdepi
azoty. [ToKpHUTTS OLiIHIOBAJIM 32 TOBIIMHOIO, (ha30BHUM CKIIQJIOM, HIOPCTKICTIO MO-
BEpXHi, MIKPOTBEpPIICTIO Ta aAre3iifHOI0 MinmHIiCTIO. BumpoOyBaHHAMH Ha anresiro
PoxBena BctaHOBIIEHO, 10 TOKPUTTA TiN, HaHECceHi sSK Ha HEOOpPOOIeHM, Tak 1 Ha
TIOTIepeTHBO a30TOBaHMH THUTAH, BIAIIOBINAOTH piBHIO anre3ii HF2, skuit npuitHaTHAI
JUISl KOMEPIIHHOTO BUKOPUCTaHHS Ha BUPOOAX.

KuarouoBi cinoBa: muman BTI-0, saxyymHno-0yeose HanuiewHs, mepmooudysitine
Hacuuenus, nokpumms TiN, aoee3ilina MiyHicmo.

Toomxin [. O., Illeoaw O. O., Haninos C. M., Knouuxin B. B., Haymux O. O.,

Haymux B. B. CTpyKTypa Ta BIaCTUBOCTI JIUTHX JIOMIATOK
31 crutaBy JKC3IK-BI, MonhikoBaHOTO HIKEIIEBO-ITPIEBOIO JITATYPOIO. ......c.veenneee..

JocmimkeHo CTpyKTYpy Ta BIACTHBOCTI pOOOYHX JIOTIATOK, BIUTUTHX 31 KapOMIIHOTO
Hikeneporo cruaBy JKC3JIK-BI, mommdikoBaHOTO HIKEIEBO-ITPIEBOIO JraTyporo
ITH-1, B tTMTOMY Ta CTaHAAPTHO TEPMOOOPOOIEHOMY CTaHaX, a TAKOXK IICIIS TapsTIO0-
ro i3ocratnyHoro npecyBanus (I'II1) Ta nmoganbmoi TepmiuHOi 00poOku. Beranosne-
HO, IO XIMIYHUH CKJIaJ, a TAKOXK MEXaHI4HI Ta YKapOMIIlHI BIACTHBOCTI MaTepiairy
JIOCHTIIHMX JIMTUX JIONATOK AK 0e3, Tak i 3 I'II] 3a10BiibpHI 1 BiANOBIZAIOTE BUMOraM
OCT 1 90126-85. ¥ mnepi ta xBocToBHKY Jonatku 0e3 ['II1 BusiBiIeHO CKymueHHs
YCaIKOBOI ITyXKOCTI Ta OKpeMi Mikpormopu po3MipoM a0 ~ 180 1 117 pum, BiamosinHoO.
Kyt 3runy nocmigaux gonarok micis 'l Ta cranmaptHOi TepMidHOT 00p0oOKH CTaHO-
Buth 105...115° (6e3 tpimun). [Tix gac 'l mpu 1210°C i 3a Tucky 160 MPa mikpo-
MOpH 1 IyXKOCTi, IO HE BHUXOMATH Ha TIOBEPXHIO JeTanell (po3TamoBaHi y
BHYTpILIHIX 00csirax MeTaiy), 3aJIiKOBYIOTbCS. Y CTpykTypi Jomarok micis ['IIT
MIKpOIIOpH MPAaKTUYHO Bi/ICYTHI, 110 CTIpHs€e cTablimi3alii CTpyKTypH Ta BIacTHBOCTEH
Mmarepiany. Po3mip moognHOKUX MIKPOIOpP Y MICISIX 30CepePKeHHs rpy0oi MyXKOCTi
110 Mo pikyBaHHs He niepeBuinye 30 pm.

KuarouoBi cioBa: oswcapomiynuil Hikenesuil cnias, auma IORAMKA, XIMIYHULL CKIAO,
MOOuQhiKyganms, impill, eapsaye i30cmMamuyte nPecy8aHHs, MaKpo- i MIKpOCMPYKY -
pa, MEexXaniuyHi 61acmueocmi.

Cyxayvxuu FO. B., Illenioa M. B., Kopniii C. A. CoHOXIMIYHUH cHHTE3
HAHOYACTHHOK IITHHEIT MNFEOi...iviiiiiiiiiiiiiiciiciieic et 1

COHOXIMIYHHM METOJIOM (CITIBOCAKEHHSI B YJIBTPa3BYKOBOMY ITOJIi) CHHTE30BAaHO
HaHoyacTHHKHM 1mineni MnFe,O,. BeranoBneno, mo nudpakuiiiai niku bperra cun-
TE30BAHOT'0 MPOJYKTY Y3TOJPKYBaIUCh i3 €TANOHHOI Mozeito mmiHeai MnFe,0s, a
cepenHiil po3Mip KpHcTaliTa, po3paxoBanuii 3a piBHsHHsAM [lebas—Illeppepa, crano-
BUB ~7 nm. OTprMaHi HaHOYacTHHKH 1mniHexi MnFe,O,4 BUKOPUCTaHO SIK aKTHBAaTOPH
Kaltito mepcyibdary i 9ac OKHCHIOBAIBHOI JAeTpaamii JHa3snHOBOTO OapBHIKA cad-
paniny T. 3a3HauenHo, oo cTymiHp aerpaxmauii cadpaniny T mopiHioBaB 98,3% 3a
TPUBAJIOCT] NEPEAOBOTO OKMUCHEHHS “‘yibTpa3Byk/MnFe,04/K,S,05” 7200 s i BMicTy
karamizaropa 0,1 g/l, a koncTaHTa mBHAKOCTI — 1,529 - 107 57!,

Ku1040Bi cjioBa: conoximiynuil cunmes, Memoo chni8ocadxiceHHs, YIbmpaseyK, HaHo-
yacmunxu, wninens, MnFe;Oy,.



Konmesa K. I1., Bopmman M. A., lymunceka I'. O., Konmeea I'. €., A60dynina /Ji. P.,

Jlemewro B. M., Tepebinenxo A. B., [Tununenxo A. M., Illeguenko B. B.

MikpoOHa AECTPYKIis I'YaHiJUHOBMICHUX TOMIMEPIB. ....ccuveueeuiarirtirieniieneeesireaeeeeens 108

BuBueHO AecTpyKIIito TyaHi IMHOBMICHUX MOJIMEPIB, a TAKOXK XiMivHi 1 ¢pi3nko-Mexa-
HIYHI BJIACTHBOCTI CHHTE€30BaHMX MaTepialliB 3a BIUIUBY BYIJIEBOIEHbOKUCHIOBAILHUX
6akrepiit (BOB). 3a momomMororo ckaHyBajbHOI €IEKTPOHHOI MIKpPOCKOMII Ha iX I1m0-
BepXHi BUsiBIieHO (opmyBaHHs OiorutiBkn BOB. BceranoBieHo, 1o Taki mosimepu
NPUTHIYYIOTh KaTaJa3Hy 1 JIMONITHYHY aKTUBHICTh y 1,3—3 pa3u mpoTu KOHTPOJIBHO-
TO CEepPemOBHIIA 1 IX AeCTpyKIis He3HauHa (4,4...6,53%). MimHicTh Ha PO3pHUB Ta BiA-
HOCHE BHJIOBKEHHS MaTepiaiiB IMPaKTHIHO He 3MiHIOIOThC 3a 180 days excriepumen-
Ty, IO y3TrOMXKY€EThes 3 pesynbpraramu [Y-Mikpockomii. Meton TepmorpaBiomMeTpuy-
HOTO aHaNi3y 3aCBiUMB, 10 IOYaTKOBA TEMIIepaTypa po3KiIaay AOCIIKYBaHHX MaTe-
piajiB He 3HWXKYBaJlach, TOOTO iX BiacTuBocTi micns BBy BOB He 3minmnuck. [Ipu-
IyCKaJIM, IIO IiJ BIUIMBOM OakTepili Ha MOBEPXHI MOJiMepiB, MOXKIIMBO, BigOyBaach
He3HauHa OiogecTpykiis. OTKe, BUIIPOOYBAHHMI MaTepiall Ha OCHOBI MOJTIypEeTaHy € mep-
CIIEKTHBHHM J|JIs 3aXUCTY PI3HUX KOHCTPYKIIH BiJl O10MOMIKOIKEHb.

KarouoBi cioBa: eyaniounoemicui nonimepu, 0iodecmpyKkyis, 6y2ile800eHbOKUCHIO-
sanvbHi Oaxmepii, epmenmu, [9-mikpockonis, mepmocpagiomempis, MiyHicmsb 00
PO3pU8Y, BIOHOCHE BUOOBIICEHHS.

Cnoboosan 3. B., Maznamiox JI. A., Kynosuu P. b., Pizyn IO. A., IOpxesuu P. M.

[HribyBaHH KOPO3ii BYTIIENEBOI CTaJ B XJIOPHAHO-AIIETATHOMY PO3YHHI

Ta TJIACTOBIH BOAL HITPOTEHBMICHUMH CITOITYKAMI. ......eeueeneeeneeneeeneeneeeneenieeesnreeensneenns 117

['paBiMETpUYHUMH Ta ENEKTPOXIMIYHUMH JOCIIIXKEHHSIMA BCTaHOBJICHO, 11O B XJIO-
PHIHO-alETaTHOMY PO3YMHI 3a IepeMilllyBaHHsS HITPOTE€HBMICHI ypOTpOIIiH, Kapba-
MiJ], OUCTETH 3a KoHIeHTpamii | g/l Ta kommo3utis kapbamizx + IUCTETH MalOTh 33/10-
BiJIbHI 1HTiOyBaJbHI BIACTUBOCTI. Y IUIACTOBIH BOAI ITMCTEIH Ta HOTr0 KOMITO3HMINI 3
YpPOTPOITIIHOM 1 KaMeIIi0 €(QEeKTHBHO TalbMYIOTh IIBHIKICTH KOpo3ii crami. Jloci-
JOKEHI CTIOJYKH € 1HTi0iTopaMu 3MIIMaHOi Jil, OCKUTEKH CITOBUTEHIOIOTH OOH/IBI €JIEKT-
poJIHI peakiii.

Kuro4oBi cioBa: exonociuno 6esneuni in2ibimopu, cmyninb 3axucmy, CUHep2izm.

Maciox A. C., Binuii JI. M., I'vmeneyvruii I1. B., Jlesuyvkuii B. €., ['ymeneyvxuii T. B.

CTpyKkTypa Ta BIACTHBOCTI MOJIIECTEPHUX KOMIIO3HTIB

3 TIOJIIMEPCHITIKATHAM MOJH(PIKATOPOM. ... .evererenrerererereresensenseessenseesesseessesseenseseenes 123

JlocmipkeHo BIUTMB METAJOBMICHHX IOJIIMEPCHITIKATHUX MOJIM(DIKaTOPiB HA 3aKOHO-
MIPHOCTI TBEpIHEHHS Ta BIACTUBOCTI IIONIECTEPHUX KOMIO3WTIB. BcraHOBICHO
BIUIMB KOHIICHTpAIil Ta cIIoco0y BBeIeHHS MoaudikaTopa (IMOMiBIHIIOBOTO CITUPTY 1
HOMIBIHUIIMIPOJIIIOHY) Ta NPUPOIM METaly Ha XapaKTEpPUCTHKY HOBEPXHI MeTajo-
BMIiCHUX IMOJIMEPCUITIKATHUX MaTepianiB. BUsBICHO, IO i Yac OAepiKaHHS TaKHX
MarepiajliB BUHUKAIOTh MKMOJICKYJISIPHI B3a€MOJIiT aKTUBHHUX CHJIIKATHUX Ta (QYHK-
LIHUX TPYI BUCOKOMOJIEKYJIIPHOT'O KOMIIOHEHTA.

KuarouoBi cinoBa: modugpixamop, nonisiHinnipoaiooH, meepoHeHHsl, MidCMONIeKYISAPHA
63a€MOQisl, CMPYKMypa, CHeKMpPOCKONIYHI OOCHIONCEHHS, NOALeCMePHi KOMNo3uyii,
CUNIKAMHI HANOBHIO6AYI.

HALLUI BTPATH
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Andreikiv O. Ye., Dolinska I. Ya., Liubchak M. O., and Nastasiak S.V.
The influence of operational degradation of material on residual life
OF 01l PIPEIINES......eneiniiiiiieieiictc ettt ettt ettt e et 5

On the basis of the energy approach previously developed by the authors, the problem
of determining the residual life of an oil pipeline pipe with a surface semi-elliptical
microcrack, into which the soil corrosive medium penetrates, is solved. A turbulent
flow of oil moves along such a pipe, which causes two-frequency loading of its wall.
Since micro-defects and the plastic material of the pipe, which degrades during crack
propagation, are considered, the solution of the problem using the energy approach is
reduced to a nonlinear differential equation with respect to the crack opening function
near its pre-fracture zone with variable coefficients. The equation together with the
initial and final conditions (crack opening on the inner surface of the pipe and its
depressurization) is a mathematical model for determining the residual life of the
pipe. The crack opening function is found approximately using the method of
equivalent stress states and the limit interpolation method developed earlier by the
authors. The dependences of the residual life of the oil pipeline pipe made of X70
steel, taking into account the degradation of its material, were obtained.

Keywords: oil pipeline, degradation, energy approach, two-frequency loading, crack
opening function.

Javorskyj I. M., Yuzefovych R. M., Lychak O. V., Semenov P. O.,
and Varyvoda M. Z. Vibration analysis of the damaged bearing unit
of the port crane lifting MechaniSM...........cccoocieviiiiiiiiineee e 14

The methods of periodically non-stationary random processes were used to analyze
the vibrations of the damaged bearing unit of the lifting mechanism. To identify and
analyze periodical nonstationarity of the first and second orders the least squares
method was used. On the basis of the calculated parameters, which describe the
structure of periodical nonstationarity, a conclusion about the type of defect and its
development was made.

Keywords: periodically non-stationary random processes, vibration signal,
modulation, bearing unit, damage.



lasnii V. P., Krechkovska H. V., Budz V. 1., and Student O. Z. Peculiarities

of fatigue fracture of shape memory alloy at different load frequency........................

The features of fracture of shape memory alloy samples (nitinol) under low-cycle fati-
gue with different load frequencies (0.1; 1 and 10 Hz) were investigated. The frequency
dependences of such indicators as the number of cycles before the fracture of samples,
the maximum and residual deformation before and after their fracture, respectively,
were analyzed. It was established that the maximum value of the dissipated energy in
the load cycle decreases with an increase of frequency from 0.1 to 10 Hz. It is shown
fractographically that the mechanism of fatigue failure of specimens depends on the
frequency of loading. At high frequency at the nitinol fracture surface classical fatigue
striations decorated with secondary cracks dominated. While at low frequency, a
special type of striated relief was found with alternating changes in the striation
spacing and the orientation of shear planes, in which a local crack growth occurred in
the loading cycle. Their appearance is explained by phase transformations inherent in
nitinol, due to the rearrangement of its crystal lattice at the crack tip with multiple
direct and reverse phase transformations (austenite — — martensite — austenite)
occurring in half-cycles of loading and unloading of samples, respectively.

Keywords: shape memory alloys, low-cycle fatigue, dissipated energy, fracture
mechanism.

Usov V. V., Shkatuliak N. M., Pavlenko D. V., and Tkachuk O. M. Anisotropy

of elastic properties of Inconel 718 alloy specimens obtained by 3D printing.............

The anisotropy of the elastic properties of Inconel 718 alloy produced by 3D printing
(selective laser sintering) from powders was studied depending on the direction of 3D
printing. The influence of the initial powder mixture and the subsequent heat treat-
ment (post-printing treatment) on the anisotropy of the elastic properties of the alloy
was evaluated. It is shown that the proposed treatments can reduce the anisotropy of
the elastic properties of the alloy. The results of theoretical estimation of the elastic
and shear moduli, Poisson’s ratio, and their anisotropy in the horizontal and vertical
directions of 3D printing are presented, using elastic constants of the single crystal
and texture characteristics determined by X-ray diffraction. It is shown that the
obtained theoretical values deviate from the corresponding experimental ones by
6...10%. The results of estimating elastic properties and their anisotropy can be used
to improve the accuracy of calculating the stress-strain state and optimize the strategy
of 3D printing complex parts from Inconel 718 alloy.

Keywords: heat-resistant alloy, 3D printing, selective laser sintering, heat treatment,
hot isostatic pressing, X-ray diffraction, pole figures, modulus of elasticity, anisotropy.

Adzhamskyi S. V., Kononenko G. A., and Podolskyi R. V. Mechanical properties

of Inconel 718 alloy produced by selective laser melting technology
with dynamic focusing on the application SUrface..........c.cceevveeieriieierincieneseee e

The technology of selective laser melting is one of the modern methods of manufac-
turing parts of complex geometry, which are difficult to reproduce in the conditions of
traditional production. When focusing the laser beam on the surface of the construction
platform, there is a problem of defocusing the laser beam when it deviates from the
center of the platform. One of the ways to ensure stable parameters and print quality
is the method of dynamic focusing when moving the optical system along the Z axis.
The experiment was performed on an Alfa-280 3D printer (ALT Ukraine LLC),
equipped with two scanning systems with single-mode fiber ytterbium lasers. The
influence of the location on the platform of test samples made of heat-resistant alloy
Inconel 718 on the features of mechanical properties was studied. It was established
that the mechanical properties (temporal resistance, relative elongation, relative
narrowing) of samples located in the corners of the platform had differences in values



from 1 to 38% due to the displacement of the beam defocusing area. When manufac-
turing products, it is recommended to place them as close as possible to the axis of the
optical system.

Keywords: selective laser melting, dynamic focusing, focal length correction, Inconel
718 alloy, mechanical properties.

Hembara O. V., Syrotyuk A. M., Soviak 1. M., Sapuzhak Ya. I., Hembara N. T,

and Hrynenko M. V. Analytical estimation of hydrogen concentration
in a defective Material.........c.ccooveirieinieiniiicireeee e

The problem of hydrogen diffusion in a metal with pores is formulated. Pores are sources
of absorption (traps) of hydrogen. Traps were considered to be point-like, distributed
uniformly over the entire volume of the metal. Solutions to the problem of diffusion
in a defective body have been obtained. In particular, expressions for determining the
concentration of both diffusion-moving and trapped hydrogen are obtained for the
plate. We also obtained a ratio for determining the amount of hydrogen sorbed by a
defective plate at an arbitrary moment of time during its hydrogenation. The amount
of hydrogen sorbed by a defect-free plate and a plate with uniformly distributed traps
was compared. A 2—3 time excess of hydrogen content in the defective plate compared
to the defect-free plate was established.

Keywords: hydrogen concentration, void-like defects, diffusible hydrogen, trapped
hydrogen.

Khoma M. S., Ivashkiv V. R., Chuchman M. R., Ratska N. B., and Vasyliv Kh. B.

Methodological features of the study of hydrogen permeability
through a steel membrane from an acidic environment.............ccceeeeeereerieneeneneennen.

The composition of the working environments was chosen for determining the para-
meters of hydrogen diffusion through a steel 20 membrane by the Dewanathan—Sta-
hurskii method: the anodic cell was filled with a solution of 0.2 M KOH + 10 g/dm’?
Na,MoOs, and the cathodic cell was filled with a solution of 1 M H,SO4 +10 g/dm®
(NH,),CS. It is shown, that the effective diffusion coefficient of hydrogen through a
membrane made of steel 20 increases by ~ 6 times with an increase in the current
density of the cathodic polarization from 0 to 2 A/dm?. The effective diffusion
coefficient takes into account not only the transfer of hydrogen through the membra-
ne, but also depends on the types of traps and the duration of hydrogen's stay in them.
Absorption of hydrogen is accompanied by an increase in the defectiveness of the
metal structure, which changes the conditions of hydrogen diffusion. The dependence
of hydrogen permeability through steel on time was evaluated using the Laplace equa-
tion for different probable values of the effective diffusion coefficient and hydrogen
concentration. The obtained experimental results agree with theoretical calculations.

Keywords: hydrogen permeability, effective diffusion coefficient for hydrogen, steel
20, cathodic polarization.

Brodnikovskyi Ye. M., Podhurska V. Ya., Lysunenko N. O., Brodnikovskyi D. M.,

Polishko I. O., Bezdorozhev O. V., Kyrysha A. A., and Vasylyev O. D.
The influence of the anode structure on the electrical properties
of @ 50lid 0Xide fUEl CElL........ccciririiriiiiiieee e

The volt-ampere and impedance characteristics of solid oxide fuel cells (SOFC) at
800°C were studied depending on the structure of the anode, electrolyte, and cathode.
The combination of the 10Sc1CeSZ—NiO anode with the 10Sc1CeSZ electrolyte, the
GDC barrier cathode layer, and the LSCF—GDC cathode leads to a 1.4-fold increase
in the electrical properties of this SOFC compared to the SOFC of the 3.5YSZ-NiO /
8YSZ / LSM—-8YSZ system and 2.8 times compared to the SOFC of the 10Sc1CeSZ—



NiO / 8YSZ / LSM-8YSZ system. At the same time, we revealed the incompatibility
of the 10Sc1CeSZ-NiO anode and the 8YSZ electrolyte, which is associated with
cerium migration during sintering of the half-cell.

Keywords: solid oxide fuel cell, anode, ion conductivity, specific power, impedance
spectrometry.

Imbirovych N. Yu., Zvirko O. L, and Kurzydlowski K. J. Morphology and porosity

of titanium alloys surface after plasma-electrolytic oxidation
in an alkaline environment with diatomite............cecveeeeriiiienirceriee e

Surface morphology and porosity are important functional properties of biocompatible
oxide ceramic coatings synthesized on titanium alloys. The effect of the composition
of the electrolyte for the plasma-electrolytic oxidation of the Ti—6Al-4V titanium
alloy on the roughness and porosity of the formed coatings is clarified. Calcium hyd-
roxylapatite and diatomite were added to the basic alkaline aqueous solution based on
potassium and calcium hydroxides, sodium silicate, pyrophosphate and hexametho-
phosphate. It is shown that the addition of calcium hydroxylapatite contributes to the
formation of coatings with higher porosity. It is found that as a result of a 4-time
increase in the concentration of electrolyte components and the addition of diatomite
(20 g/1), the coating synthesis is stabilized and coatings with higher roughness (in 3—4
times) and porosity (in 1.9 times) are formed compared to coatings, synthesized in an
electrolyte without diatomite. Doubling the duration of synthesis in an environment
with diatomite contributes to a further increase in the coating roughness.

Keywords: plasma-electrolytic oxidation, medical titanium alloys, roughness,
porosity, diatomite.

Kuskova N. I, Syzonenko O. M., Prystash M. S., and Torpakov A. S.

Compacting of material by combining spark plasma sintering
and self-expanding high temperature synthesis in Ti—Al-C system..........c.cccceeueeeueee.

Initiation of self-expanding high-temperature synthesis (SHS) in Al-Ti—C system in
the process of spark plasma sintering (SPS) of specimens allows obtaining a material
with high density, which contains MAX-phases. A simple rheological theory has been
developed, which can describe SHS and SPS processes under certain conditions.
Within the framework of this model, the processes of pressing and extrusion at
uniaxial pressure are considered. It is shown that the dependence of relative density of
powder miture on time is scaled by the factor of the ratio of pressure to toughness of
the invariant base of the material. Analytical time dependences of the plunger speed
and sample height, as well as the time required to achieve the specified value of the
relative density of the Al-Ti—C material, which allows us to predict and analyze the
compression of powder mixtures in the IPS process are obtained.

Keywords: spark plasma sintering, seals, metal-matrix composite, self-expanding
high-temperature synthesis.

Ryabtsev I. O., Babinets A. A., Lentugov I. P., Zdanov V. O., Ryabtsev I. I,

and Osin V. V. Methods of investigation of the properties of deposited
metal and their use for the development of flux-cored Wires ..........cccoevvevvverieeernneenne.

Methods and samples have been developed and improved for comprehensive evaluation
of the operational properties of materials for hardening parts and tools for pressure
metal processing. In particular, the method for assessing the wear resistance of depo-
sited metal at room (20°C) and elevated (600°C) temperatures, as well as the thermal
stability of deposited metal, is improved. Designs of samples and optimal test modes,
which simulate their real operating conditions, are selected. It is established that the
introduction of the boron microadditives in the amount of 0.01% leads to an increase in
the service properties of the deposited 25X5OMC and 35B9X3C® steels in 1.2-1.6



times. According to these results, the composition of the flux-cored III-Hu-25X50OMC
and IM1-Hn-35B9X3C® wires was improved due to the addition of FMI-2 ligature
containing boron.

Keywords: arc surfacing, deposited metal, modification, test methods, wear and
thermal resistance.

Veselivska H. H., Pohrelyuk I. M., Proskurnyak R. V., and Kuprin O. S.

Adhesion strength of TiN coatings deposited on VT1-0 titanium
with different surface CONdItionS............ccoeueeveiiieinieineicccrc e

The TiN coating obtained by vacuum-arc spraying on the surface of commercially
pure VTI-0 titanium and thermodiffusion saturation in a nitrogen atmosphere was
studied. The coating was evaluated by thickness, phase composition, surface roughness,
its microhardness and adhesive strength. Rockwell adhesion tests showed that the TiN
coatings applied to both untreated and pre-nitrided titanium meet HF2 adhesion level
acceptable for commercial use on products.

Keywords: fitanium VTI-0, vacuum-arc spraying, thermodiffusion saturation, TiN
coating, adhesive strength.

Tomkin D. O., Pedash O. O., Danilov S. M., Klochikhin V. V., Naumyk O. O.,

and Naumyk V. V. Structure and properties of cast blades
made of )KC3JIK-BI alloy modified with nickel-yttrium ligature.............c.cccverveeneennee.

The structure and properties of the working cast blade of the heat-resistant 2KC3JIK-
BI nickel alloy, modified with nickel-yttrium ligature ITH-1, in the cast and standard
heat-treated states, as well as after hot isostatic pressing (HIP) and subsequent heat
treatment, were studied. It was established that the chemical composition, as well as
the mechanical and heat-resistant properties of the material of the experimental cast
blades, both without and after the HIP, are satisfactory and meet the requirements of
standard OST 1 90126-85. In the feather and shank of the blade without HIP, an
accumulation of shrinkage friability and microporosity up to ~ 180 and 117 pum,
respectively, were found. The bending angle of the experimental blades after the HIP
and standard heat treatment is 105...115° (without the formation of cracks). In the
process of HIP at a temperature of 1210°C and a pressure of 160 MPa micropores and
coarse particles that do not reach the surface of the parts (located in the internal
volumes of the metal) are healed. Micropores are practically absent in the structure of
the examined blades after HIP, which contributes to the stabilization of the structure
and properties of the material. The size of the single micropores present after the HIP,
detected in the places of coarse debris concentration before the HIP operation, does
not exceed 30 pm.

Keywords: heat-resistant nickel alloy, cast blade, chemical composition, modification,
yitrium, hot isostatic pressing, macro- and microstructure, mechanical properties.

Sukhatskiy Yu. V., Shepida M. V., and Korniy S. A. Sonochemical synthesis

of MnFe;Oy spinel nanoparticles..........cooeereriereriereeieseeeeeee e |

MnFe,O, spinel nanoparticles were synthesized by the sonochemical method (co-
precipitation in an ultrasonic field). The Bragg diffraction peaks of the synthesized
product agreed with the MnFe,O. spinel reference model, and the average MnFe,O.
crystallite size, calculated using the Debye—Scherrer equation, and was ~7 nm. The
obtained MnFeO, spinel nanoparticles were used as potassium persulfate activators
during the oxidative degradation of the diazine dye safranin T. The degradation degree
of safranin T for the duration of the advanced oxidation “ultrasound/MnFe;04/K>S,05”
of 7200 s and a catalyst loading of 0.1 g/l was equal to 98.3%, and the rate constant
was 1.529 - 107 s7".



Keywords: sonochemical synthesis, co-precipitation method, ultrasound, nano-
particles, spinel, MnFe;O,.

Kopteva Zh. P., Vortman M. Ya., lutynska G. O., Kopteva G. E., Abdulina D. R.,
Lemeshko V. M., Terebilenko A. V., Pylypenko A. M., and Shevchenko V. V.
Microbial destruction of guanidine containing polymers..........c.ccoccverereneneeneeneens 108

The fracture of guanidine-containing polymers and the chemical and physicomechani-
cal properties of the synthesized materials under the influence of hydrocarbon-oxi-
dizing bacteria (HOB) were studied. Scanning electron microscopy revealed the for-
mation of a HOB biofilm on the surface of the studied materials. Such polymers
inhibited catalase and lipolytic activity in 1.3-3 times compared to the environment
under control. According to the obtained data, the fracture of guanidinium polymers
was insignificant (4.4...6.53%). The physicomechanical properties of the materials —
tensile strength and relative elongation practically did not change during 180 days of
the experiment. These results are consistent with the results of IR microscopy. The
method of thermogravimetric analysis showed that for the two studied materials the
initial temperature of decomposition did not decrease and their properties after expo-
sure to the HOB did not change. It is can be assumed that under the influence of
bacteria on the surfaces of these polymers, minor surface biodegradation may have
occurred. Therefore, the tested polyurethane-based material is promising for pro-
tecting various structures against biodamage.

Keywords: guanidine-containing polymers, biodegradation, hydrocarbon-oxidizing
bacteria, enzymes, IR microscopy, thermogravimetry, tensile strength, relative elon-
gation.

Slobodyan Z. V., Mahlatiuk L. A., Kupovych R. B., Risun Yu. Ya.,
and Yurkevych R. M. Corrosion inhibition of carbon steel in chloride-acetate
solution and in stratal water by nitrogen-containing compounds...............cccccueeeneenn. 117

Gravimetric and electrochemical studies established that nitrogen-containing urotropin,
urea, cysteine of concentrations 1 g/l and the composition of urea + cysteine exhibit
satisfactory inhibitory properties in a chloride-acetate solution upon mixing. In stratal
water, cysteine and its compositions with urotropin and gum effectively inhibit the
rate of steel corrosion. The studied compounds are inhibitors of mixed action, since
they retard electrode reactions.

Keywords: environmentally safe corrosion inhibitors, degree of protection,
synergism.

Masiuk A. S., Bilyi L. M., Humenetskyi P. V., Levytskyi V. Ye., and Humenetskyi T. V.
Structure and properties of polyester composites with polymer silicate modifier.....123

The effect of metal-containing polymer silicate modifiers on the regularities of
hardening and properties of polyester composites was studied. The effect of the nature,
concentration, and method of introduction of the modifier component (polyvinyl
alcohol and polyvinylpyrrolidone) and the nature of the metal on the surface
characteristics of metal-containing polymer silicate materials was determined. It was
found that intermolecular interactions of active silicate and functional groups of the
high-molecular component occur during such materials production.

Keywords: modifier, polyvinylpyrrolidone, hardening, intermolecular interaction,
structure, spectroscopic studies, polyester compositions, silicate fillers.
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