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6epeseHb — KBITEHb

3MICT

Jlobanoes JI. M., [Tawun M. O., Mixooyu O. JI., [Lnvouceruii I1. C., Yonux B. B.,
Kapnos O. M. TligBuiieHHs 0110py BTOMHOMY PyWHYBAaHHIO 3BapHHX 3’ €IHAHBb
KEPOBAHOIO CHHXPOHI3AIIEI0 EIEKTPOIUHAMITHIX JIH. .. eeveevevereieieniereenieienieieieienieans 5

11106 BUKOpPHCTOBYBaTH Cy4acHi 3BapHi TPAHCIIOPTHI KOHCTPYKIIi 31 CIUIaBiB Ha OCHO-
Bi aJIFOMIHI0, CIJTiJ] pO3pOOUTH NEPCIIEKTHUBHI METOAM TIO/IOBKEHHS IX pecypcy, OJHIUM
3 SIKUX € enekTponuHaMivyHa o0podka (EJ1O), sika migBHIIye iX JOBrOBIYHICTH, ONTH -
MI3yI04H HaIpyXeHO-1e(GOopMOBaHHi CTaH y 30HI Mepea0adyyBaHOr0 BTOMHOTO pyi-
HyBaHHA. MIiKponpomecopHIM KepyBaHHIM y ABokaHanbHiH EJIO MoxxHa 301MbIIATH
e(eKTHBHICTE 00POOTICHHS Yepe3 KepoBaHy CHHXPOHI3AII0 CKIATHUKIB €IEKTPO.IH -
HaMIYHUX Ji¥l MOPIBHSIHO 13 OJHOKaHANEHOK. [1i7 yac BTOMHUX BUIIPOOYBaHb JTOCII]I-
HHUX 3BapHUX 3pa3KiB 3 alOMiHi€BOro cruiaBy AMro6 3a ammiityan nukiny 26, = 80...
160 MPa o6unsi EJIO moninmyroTs ix J0OBroBiuHicth N BigmoBigHo y 2,0-2.4 i
2,2-2,7 pasu, monpu Toi (akT, 0 IBOKaHAJIBHA pealli3oBaHa 3a BTPUYI MEHIINX
€HEepPreTHYHUX BUTPAT MPOTH OJAHOKAaHAIBHOI. HacmiikoM YHEMOXITHBICHHS HPOXO0-
JOKEHHS IMIYJIbCHOTO CTPYMY Kpi3b IOCTiAHUI 3pa30ok 3a nBokanaiabHoi EJIO € 3Hu-
skeHHs napamerpa Ny 1,5 pasu npotu EJ1O i3 #oro mpoxomKeHHM, sIKe ITOB’A3aHO 13
BIJICYTHICTIO BIUIUBY €JIEKTPOIMITYJIbCHOTO CKJIQJHUKA, IO IHTCHCU(]IKY€E peraKcariito
3IMIIKOBUX 3BapIOBAJIBHUX HANpYyXXEHb BHACTIJOK €JIEeKTpOoIIacTHYHOCTI. J[Boka-
HanpHa EJIO miBa i MiHIT CIUTaBISHHAS yIBIYi MiABHINYE 3HAYeHHS N IOPIBHSIHO 3 00-
POOJICHHSIM JIUIIIE IIBA, [IO TOSICHIOIOTH PO3MOBCIOKEHHSIM 30HH HANpPYKEHb CTUCKY
Ha JIIHIIO CIUIaBJICHHS, sIKe 3a0e3ledye MEHIINH po3Max LMKIIYHUX Hallpys>KeHb, HiXK
micist EJ1O miBa.

KuarouoBi ciioBa: enexkmpoounamiuna obpooka, enekmpoonuti npucmpiil, 00Ho- i 080-
KAHANbHA CXeMU, 3ATUIUKOBI 36API06AIbHI HANPYICEHHS, ATIOMIHIEGUIL CNaas, 00620-
BIUHICMb, IMIYIILC SNEKMPUUHOZ0 CIMPYMY, AMAIIMYOd YUKTY, GUXPOSE CIPYMU, eleKmpo-
nracmudHul egpexm, naacmuyni oepopmayii, iMnyibcHe elekmpomazHemue noje.

Kepnocerxos A. M., @eoopuyx B. €., Kucna I'. I1., Kosanw B. A., @anvuenxo I0. B.
Brmie ¢opmu iMITyIibeiB 3BaproBalIbHOTO CTPYMY Ha BIIACTHBOCTI 3’ €THAHB
AMFOMIHIEBIX CTITABIB. ... ..ceuteutenteeuteteeutenteentesteenteeseenteesee et emeenseemeesbeentesnseeesnseesnseeenneeans 12

JocnikeHo BIUIMB MapaMeTpiB IMIYJIbCHHUX JKEPEN )KUBJICHHS ITijl Yac 3BapIOBaHHS
IUTABKUM €JIEKTPOJIOM Ha 0COOJIMBOCTI (POPpMYyBaHHS CTPYKTYPH 1 BIACTUBOCTEH 3Bap-
HUX 3’€IHaHb PI3HUX ATIOMIiHIEBUX CIUIABiB. 3MIHICHEHO MOPIBHSUIIBHI OCIHIIHKEHHS



BUOpAaHUX JDKEpEI JKUBJICHHS Ta OTPUMAHO 3BapHi 3’€THAHHS ATIOMIHIEBHX CILIaBiB
3a ONTHMAaJbHAX PEXKUMIB 3BaplOBaHHI. BukoHaHO MeranorpadidHi TOCTiIHKEHAS Ta
BCTAaHOBJICHO OCOOJHMBOCTI 3HEMIIIHEHHS alFOMIHIEBHX CIUIaBIB Y 30HI TEPMIYHOTO
BIUIMBY IIiJ| J€I0 TEIUla 3BaprOBaJbHOI Ayru. BusiBieHO mnepeBarn BUKOPHCTaHHS
JDKEpeIl 3 PeryJiboBaHOI0 (OPMOIO CTpyMy Uil ()OPMyBaHHsS 3BapHOTO WIBA, HOTO
CTPYKTYPH Ta MEXaHIYHHUX BJIACTUBOCTEH 3BapHUX 3’ €JHAHb.

Kuaro4oBi ciioBa: innyiscHo-0yeose 36aprosanis, niaeKull enekmpoo, ¢opma imnyio-
Ci8 cmpymy, AnOMIHIES] CHAAGU, 36APHI 3 €OHAHHI, 30HA MEPMIYHO20 BNIUBY, MIKDO-
CMPYKMYpa, po3nooil meepoocmi, MEXaHIUHI 1ACMUBOCIL.

Cusonenxo O. M., Tawes I1., Topnaxos A. C., Jlunau €. B., [Ipucmaw M. C.,
Kanoesa M., [{axoeéa B. BB BUCOKOBOIBTHOTO €JIEKTPOPO3PSIIHOTO
00poOICHHS OPOIIKIB Ha BIACTUBOCTI METAIOMATPUYHUX KOMITO3HTIB
CHCTEMH TI—TIC ...ttt

JocnipkeHo BIUIMB PEXUMY BHCOKOBOJIBTHOI €JIEKTPOPO3PsAHOI 0OpOOKH BHXiIHOT
MOPOIIKOBOI HIMXTH Yy Taci Ta €THJIOBOMY CIHPTI Ha CTPYKTYpY, (ha3oBHH CKIaj,
TBEPIICTh, MIKPOTBEPIICTh, 3HOCO- Ta KOPO3ilHY CTIMKICTh METaJIOMaTPUIHUX KOM-
no3uTiB cucteMu Ti—TiC, KOHCONIOBAaHUX METOJOM iCKPOBOTO TUIA3MOBOTO CITIKaH-
Hi1. [Toka3aHo, 10 32 BUKOPHUCTaHHS CIIEKTPOJHOI CUCTEMH THUITY “‘BiCTpSA—IUIOMKHA”
B CEPEOBUIIII racy Ta COUPTY 30iIbIIeHH THTOMOI eHeprii 1o 20 MJ/kg npu3BoauTh
JI0 HAKOIIMYEHHSI BUTHOTO BYTJICLIO, III0 HETaTHBHO BIUIMBAE SIK Ha iCKPOBE MIa3MOBE
CIIKaHHsI, TaK i Ha BIIACTUBOCTI OTPUMAHOTO METAIOMaTPHYHOTO KOMITO3MTA.

Kuaro4oBi ciioBa: ickpose niasmose CRiKanHs, MemaloMampudHull KOMIO3Um, 6Uco-
KOBOILMHULL eIeKMPUYHULL PO3PAO0, HAHOBY2lleYb, eleKMpopo3psaOHe OUCNEP2YBaHHs,
muman, NIAzMa, NaA3MO8i MexHoNI02Ii.

Mamsiiuyk O. O., Anopees I. B., ['namenxo I. O., €gdoxumosa O. B.,
Hasuoenro C. A., Hucap M. O. Texnonoris popMyBaHHsI ME3OCTPYKTYP
y crieueHuX TBepAuX CIIaBax WC—Co Ta WC—Ni.....cccevieieniieieciieieciceieceeve e

Briepiiie npo/ieMOHCTPOBaHO, 110 3BUYaWHUM pPiIKo(a3HUM CIIKaHHSM 3a TeMIepa-
Typ Big 1290 no 1370°C Ta tpuBanocTti i3oTepmiunoi BuTpuMku 10...20 min MoxHa
orpumaru Me3ocTpykrypHuii TBepauii cmiaB WC—Co abo WC—Ni. Tepaicth cruia-
BiB 3 ME30CTPYKTYPOIO 31 3MEHIIEHHSIM BMICTY K0OanbTy Bix 28 no 20 mass% 3pocrae
3 77,5 mo 81 HRA, npu 1150My MIiKpOTBEPIICTh ME30EJIEMEHTIB MOXKE IiIBUIIIUTUCH
Bix 4,76 no 6,3 GPa. Me3zoctpykrypHi ciimaBu WC—Co eeKkTUBHI I TIpHUYHX 1HC-
TPYMEHTIB, ¢ HEOOXiTHI BUCOKiI 3HOCO- Ta YIApOCTIHKICTh i 3HAKO3MIHHICTH HAaBaH-
TakeHs, a criaB WC—Ni — y BaXKKOHABaHTaKEHHX TTapax TepTsl.

KuarouoBi cioBa: cneueni meepoi cnaasu WC—Co, WC—-Ni, kapbio eonvgpamy,
2PAanyia, Me30CmpyKmypa, napu mepms.

Hleguenxo O. M., Kynax JI. /1., Kysvmenxo M. M., Komko A. B., @ipcmog C. O.
BB xpemHiIo Ha CTPYKTYPY i TBEpAICTh O10METNIHUX CIUIABIB
Ti—18Nb—4Zr—xSi y TUTOMY CTaHi Ta MICI TAPTYBAHHSM. .c..evevenrenrenrenrenreneereeeeeneennnes

Hocmimkeno nuti 6iomennyni cmaBu Ti—18Nb—4Zr—xSi 3 0,5...1,5 wt.% kpemHir0.
TlapryBamu y Boai pu 900...1200°C 3 BuTpumkoro 5 min i 1 h. Bussneno, mo Harpis
CIUIaBiB MiJ rapTyBaHHS IPU3BOIUTH 10 PO3IMANy HEPiBHOBAXKHHX (a3, BMICT KpeM-
HIIO PO3MONUIAETHCS MK (a3aMHu y TBEpAOMY po3umHi Ta cuiminumamu. OCKiTbKH
Maike BeCh KpPEMHIH 3B’SI3y€ThCS 3 MUPKOHIEM 1 THTAHOM y CHIIIIMIHN, TBEPAICTh BH-
KOPHCTOBYBAaHUX CIUIABIB 3AJIC)KUTH MEPEBAKHO BiJl KIJIBKOCTI OCTaHHIX 1 CTAaHOBHUTH
26...28 HRC, nocsiraroun MaKCUMadbHUX 3HAYCHB JUTS CIUIABIB CBTEKTOIIHOTO CKIIAy
~0,8...1,2 wt.% Si, 1e HaOLIbIIEC BUAIAIOTHCS TUCIIEPCHI CHUTIUAN. 31 30UIbIICHHIM
BMICTY KPEMHIIO y 3a€BTEKTOIJHHX CIIaBaX 3pOCTAIOTh PO3MIPU CHIIILMIIB, & TAKOXK
(hopmyeThCst OinbIa KiITBKICTh -(a3u B JIMTHX, B PE3yNbTaTi YOO iX TBEpPAICTH MO-



MITHO 3HMXKYETBCSL. 32 HU3bKUX TemrepaTyp rapryBanns 900...1000°C eBTekroinHuii
po3Maj 3 BUAUICHHSIM BiTHOCHO KpymHHUX cTa0umhbHUX (T1,Zr);Si cHmiuaiB cupuauHse
magiaasa TBepaocTi < 25 HRC. Ilix gac rapryBanHs jmTex cruiaBiB Ti—18Nb—4Zr—xSi
3a Temneparyp = 1100°C dopMyroThCsS JUCHIEPCHILT CHITILUIM, Yepe3 10 TBEPIICTh
eBTEKTOINHNX cIDTaBiB 30umpHIyeThes A0 38..39 HRC. 3minm mapametpiB o-¢asu
CBif9aTh Npo Te, mo i yac rapryBaHHs Bix 1200°C y pe3ynbraTi pO3YMHEHHS Yac-
TUHY CHITIUAIB KPEMHINA IEPEXOIUTh Y TBEPAUH PO3UNH, IIPH I[HOMY TAaKOK 30UTBIITY -
€THCS KUIBKICTh KPYITHUX CHJIIMIIB HAa MEXaxX 3€peH 1 TBEp/iCTh 3arapTOBaHHUX CIUIA-
BiB 3HMIKYETHCSL.

KarouoBi caoBa: oiomeduuni cnnasu Ti—Nb—Zr-Si, cmpyxmypa, cuniyuou, eapmy-
8aHHS, MEepOiCb.

@inonenxo H. IO., Babauenxo O. 1., Kononenxo I'. A., Cagpponosa O. A. Bruus

BMICTy XIMIYHHUX €JIEMEHTIB Ta Ae()OpMaLiifHOTrO 1 TepMiYHOTO 00OpOOIEHHS
Ha GopMyBaHHS (A30BOTO CKIAIY KOMICHHX CTATCH . ...cvvevvieveereerreireerreireeereeesereeneneens

3nificHeHO MOPIBHSUIBHUH aHali3 (ha30BOr0 CKIaMy JBOX AOCIITHHUX cTaneid: Mapku K
ta K+ (3 10JJaTKOBUM KOMILJICKCHUM JICTYBaHHSIM QIIOMIHIEM, a30TOM Ta TUTAHOM) Ta
BiJIOMOT cTaJli MapKu 2 JUIs 3ali3HHYHUX KoJiic. KOMIUIEKCHE JIeryBaHHS CTaJl alioMi-
HIEM, TUTAHOM Ta a30TOM MPHU3BOAUTH JI0 YTBOPEHHS Micis KpUCTali3alii 1pioGHo3ep-
HHCTIIOI CTPYKTYpH 31 30UIbIIeHOI0 00’ eMHOI0 yacTKor nepiity. ITokazaHo, mo 3a
JIOJATKOBOTO JIETYBAHHS IICIISl KPHCTANi3alii YyTBOPIOIOTHCS OaraTomapoBi BKITFOUYCH -
HS, OKCHIH, HITPUIAW Ta KapOOHITPHUIH, SIKI PO3TAIIOBaHI HA MEXaX 3epeH Ta B Tiji
3epHa nepiity. ['apsda rutactTuyHa gedopMariis Jae 3MOTY 3MEHIIIUTH 00’ €MHY 9acT-
Ky Ta pO3MipH OKCHIIB. BiAIlyck MpH3BOIUTH IO TOTO, MO B CTPYKTYPi 3aUIIAIOTHCS
HITPUAM Ta KapOOHITPHUIM TUTaHY. BUKOPUCTaHHS KOMIUICKCHOTO JICTYBAaHHS CTali
Mapku K+ Ta K crnpuuuHse TiIBHIICHHS MOKA3HUKIB IUIACTHYHOCTI, MIIIHOCTI Ta
TBEPIOCTI TIOPIBHSHO 3 BIACTUBOCTSAMH CTaIl MapKH 2.

KarouoBi cinoBa: xoznicna cmanw, ne2ysants, MikpoCmpykmypa, 2apsaye niacmuyme
Oepopmysanis, Hememanesi 6KIOUEHHS.

Llenioa M. B., Kyumuii O. 1., Cyxayvxuii FO. B., I'onoguyx M. A. Monudikartist

MOPYBATOr0 KPEMHII0 HAHOYACTHHKAMH NaJa/[if0 METOIOM
COHOTATBEBAHIYHOTO BAMIIIIEHHSL. .....vveeeeeeeeeereeeeseeeeeseeesenseeeenseeesesseessnsessenseeesnsseessseessns

HaBeneno pesynbratu pociipkeHb Mo udikaliii mopyBaToro KpeMHil0 HaHOYAaCTHH-
kamu nanafito (PANPs) coHoranpBaHiYHMM 3aMiIIEHHSIM y (IFOOPHIIOBMICHUX M-
MeTHIICYJIb()OKCUIHNX PO3UMHAX. BCTaHOBIIEHO, 1110 BIPOJOBXK T'albBaHIYHOTO 3aMi-
nIeHHs GopMyrOThCs CPeporoaiOHI HAHOYACTHHKY METaIy, PIBHOMIPHO PO3IMOALICHI
Ha TIOBEpXHi 1mop. BusiBiieHo, 110 3 TiABHAIIICHHSAM TPHUBAJIOCTI MPOIIECY HAHOYACTHHKU
TaaJiro arJIoMEepPyIOTh 3 YTBOPEHHSM TOHKO] IDTIBKH Ha IOPYBATOMY KPEMHIIO.

KuiiouoBi cioBa: nopysamutl kpemuiil, 2anvb8aniyne 3amiujenHs, Yibmpaszeyx.

Jlaspuce C. M., Iloepeniok 1. M. 3anexHiCTh MOBEPXHEBOTO 3MIIIHEHHS THTAHOBOTO

crutaBy BT22 Bix pexxumy a30TyBaHHS, CyMIIIEHOTO 3 TEPMIYHIUM OOPOOIICHHSM. . ...

JocnipkeHo BIUIMB 4acoBOi €KCIO3HUIIIT ITi]] Yac a30TyBaHHS, CyMIIIEHOTO 31 3MIIIHIO-
BaIbHUM TepMiuHM 00pobnerHsaM (3TO), Ha moBepxHeBe 3MilHEHHS IBO(A3HOTO
tutaHoBoro cmiasy BT22 (Ti-5A1-5Mo—-5V—-1,5Cr—1Fe). BcranosieHo, 1110 3 TpuBa-
JICTIO eKCIIO3UIIi1 Ha MepIii, ApyTii un Ha o0maBox craxiax 3TO Ha moBepxHi dop-
MyeThes nBodasauid Hitpunuuii map (Ti:N Ta TiN), a TakoX OZHOYACHO 3POCTAIOTH
IHTEHCHUBHICTh HITPUAOYTBOPEHHS, IIOBEPXHEBA MIKPOTBEPAICTh Ta INIMOMHA 3MIITHE-
Horo mrapy (mo 8,5 GPa Ta 30 pm, BigmoBigHO).

KuarouoBi caoBa: dgogpasnuii mumarnosuil cniag, mepmiuHe 00poONeHHS, a30my-
BAHMS, THIICEHEPISl NOGEPXHI, NOBEPXHEBE 3IMIYHEHHS.



Maxcumie O. B., Kupunie B. 1., Yaiikoscokuti b. I1., binaw FO. I1., Kynux FO. O.,
Kypuam 1. M. HacuyeHHs] HAHOCTPYKTYpOBaHOTO 1Iapy BYIJIELIEM
3a IIOBEPXHEBOTO MEXAHOIMITYIIBCHOTO OOPOOTIEHHS CTATCH . ....cvevereveeeenreereenieenneen

BupueHO BIUMB pexuMiB Mig 4ac (GOpMyBaHHS HAHOKPHUCTAIIYHOI CTPYKTYPH MeXa-
HOIMITYJTECHOIO 0OpOOKOI0 Ha ii HaCHUYEHHS BYTJIEIIEM 31 CHEHiaTbHOTO TEXHOJIOTId-
Horo cepenoBuma. [TokasaHo, MO 3MiLHIOBAIBHUIT iIHCTPYMEHT 3 THTAHOBOTO CILIABY
MONINITYEe YMOBH HACHYCHHS, a 3 IPHUCKOPEHHSM HOTO0 MOAavi Ta 3MEHIICHHSM LIBH -
KOCTI IepeMinieHHs] 00po0IIIOBaHOT MMOBEPXHI IiJIBUIYETHCS KOHLIEHTPALS BYTJICIIIO
y TIOBEpXHEBHX IIapax craji. Byriens po3MiltyeTbes 31e0LIBIIOT0 Ha MEXaxX 3€peH,
10 NPU3BOJUTH O IIJBHIICHHS MIKPOTBEPJOCTI Ta 3HOCOCTIHKOCTI MOBEPXHEBOI
HAHOCTPYKTYPH.

KaiouoBi ciioBa: nosepxnesa nanocmpykmypa, pexcumu 00podienHs, mexHono2iuHe
cepedosuye, gyeneysb, MIKpOmeepoicmy, 3HOCOCMIUKICb.

Ocmaw O. I1., Yeninw P. B., Abonixina O. B., Cemeneys O. 1., 3nosa B. A.,
Tonosamiok I0. B. BB qOMIIIOK 3ai1i3a 1 KpEMHIIO Ha eKCIUTyaTaniiHy
nerpanarniro ciotaBiB cucTeM Al-Cu—Mg i Al-Zn—-Mg—Cu.......ccooviviiniiiniiieeeeene

JocnimkeHo MiKpo- i HAHOCTPYKTYpY Ta (hi3MKO-MeXaHI4HI XapaKTEpPUCTHKU aJTOMi-
HieBux crutaiB J{164T, B95nuT1 i B9SnuT2 (3akopioHHMX aHAJIOTIB CIUIaBiB 2524-
T3, 7475-T6 1 7475-T761, BinnoBiAHO) y BUXIJHOMY CTaHi Ta MiCJsl MOJEIBHOI Jie-
rpagamii, sfKa iMiTye BIUIMB IX JOBIOTPWBANOl eKCIUTyaramii. 3a OTpUMaHUMHU
XapaKTEPUCTHKAMU MIIIHOCTI Gys 1 Oyrs, TUIACTUYHOCTI O, mopora BTOMH AKip,
OUKITYHOI B’A3KocTi  pyHHyBaHHS AKy 1 THTOMOI eIEKTPONPOBITHOCTI ©
BCTaHOBJICHO, III0 32 ITiIBUIIEHHS YHCTOTH IHX CIUIABiB 32 AOMIIIKaMU KpeMHiro (10
0,08...0,18 wt.%) i 3amiza (o 0,2...0,23 wt.%) BigcyTHs iX Aerpajaris 3a TPUBAIOI
Qi1 TeMIepaTypHO-CHIIOBUX YHHHUKIB, SIKi IMITYIOTh BIUTHB €KCIUTyaTalliiiHAX.

KuarouoBi cioBa: anrominiesi cnnasu, decpadayis, Mikpocmpykmypa, gizuko-mexa-
HIYHI 61ACMUBOCTI.

3sipxo O. 1., Huxugpopuun I'. M., Lupynonuk O. T., Borowun B. A., Benepuniok O. 1.
ExcrumyarariitHa gerpaaariiss KOHCTPYKIIIIHAX cTaeit
32 1X [UKTIYHOTO HABAHTAMKEHHSL. ......oeeevveeeeereeeeseeeeteeeeeseeeeeseessnseseesssessensesssnseeeeseeseens

[IpoanamnizoBaHO OCOOJMBOCTI OIIHIOBAaHHS EKCIUTyaTalliifHOl aerpaaariii KOHCTPYK-
LifHMX cTaJlel B yMOBax iX IIMKJIIYHOTO HaBaHTaXKeHHS. B3sfTo 0 yBarm aBoctaiii-
HICTh BOTO TIPOIIECY, SIKa IOJIATae y JOMIHYBaHHI CIIOYaTKy Ne(pOpMAaLiiHOTO ITHK-
JYHOTO 3MILHEHHS 3 TOAAIBIINM IHTEHCHBHUM PO3BHTKOM PO3CisIHOT B 00’€Mi MeTa-
Jy MIKpOIIOIIKO/PKEHOCTi. PO3MEKOBaHO BIUIMB EKCILIyaTal[iHHOIO LUKJIIYHOrO Ha-
BaHTa)XEHHS CTaJiel Ha KOMIUIEKC BOXJIMBUX VIS iX poOOTO34aTHOCTI 0a30BUX MeXa-
HIYHHMX BJIACTUBOCTEH Ta Ha HIMPOKHUH CIIEKTP XapaKTEpPUCTUK BTOMHOI MilHOCTI. Y
NepIIOMY BHINAJIKY L€ XapaKTePUCTHKH OIOPY KPHUXKOMY PYHHYBaHHIO, 30KpeMa,
yaapHa B’SI3KiCTh Ta TPIMMHOCTIHKICTh, Y IPYTOMY — BTOMHOMY PYHHYBaHHIO, BU3HA -
YeHi Ha IIIaJKUX 3pa3kax Ta 3pa3kax 3 Tpil[MHAMH. PO3MIISTHYTO BIUIMB KOPO3HUBHO-
HaBOJHIOBAIILHUX CEPEOBHIL Ha IHTEHCUBHICTh €KCILTyaTalidHol nerpanaunii cranei
3a IX IMKJIIYHOTO HAaBaHTaKEHHSI.

Kunro4doBi ciioBa: cmans, excniyamayiina oecpaoayis, yukniune HAGAHMAICEHHS, Me-
XaHiuHI 61ACMU0Ccmi, KOpO3iUHO-6MOMHUL PICH MPIWUHU, B0OHe8e PO3MPICKYEAHHSL.

Ckanvevruti B. P., Makees B. @., Cmanxesuu O. M., I'ynvogcokuti A. P.,
I'yuvoecwra P. 1., Kupmanos O. C. OIiHIOBaHHS CTIHKOCTI
JI0 PYHHYBaHHSI MaTepialliB 0a3UCIB 3HIMHUX TPOTE3IB......ccveererreerenreernrreennreenseeenenes

OmuiHeHO MIIHICTh HAa PO3PUB PI3HUX THIIB MaTepiaiiB 0a3uciB 3HIMHHX MPOTE3iB 3
BUKOPHUCTaHHAM akycTuuHOi eMicii (AE). BuBueHo ocobmmBocTi pydHYBaHHS ITOIi-



MepiB 3a Iii HaBaHTAKEHHS pO3TAry. Ha OCHOBI eHepreTHYHOTO KPHUTEPiro ineHTudi-
KyBaHHS TUIIIB PyHHYBaHHS 3a CHTHAJIaMU AE BCTaHOBJIGHO YacTKy KPHXKOTO pPyHHY-
BaHHS B KO)KHOMY MaTepiaii. [loka3aHO BIUTMB pi3HUX MatepiaiiB Mg ¢iHImHOT 00-
poOKM Ha SIKICTh MOBEpPXHI Oa3UCHUX IOJIMEpiB. 3a aHaJi30M pe3yJbTaTiB J0CHi-
JUKEHb 3pOOJICHO pEeKOMEHalii 00 BUKOPUCTaHHS HOBHMX EACTUYHHUX MOJIMEpiB
CTOMATOJIOTIYHOTO TIPHU3HAYCHHS.

Kuaro4uoBi cioBa: snivuuti npomes, 6asuchutll nonimep, MiyHicms, aKyCmMu4Hd emicis,
seligiiem-nepemsoperts, 00pooKa NoGepxHi.

Aoamuyx M. I1., Bopoodit M. B., Cmpuoicano B. O., Hckoseyw 3. C., Cxaxyn C. A.

[{ukitiuHa MOB3Y4iCTh TPYO 3a 0J0YHOr0 HABAHTAXKEHHS BHYTPIIIHIM THCKOM............

ExcnepuMeHTanbHO AOCTIIKEHO OCOOMUBOCTI AeOpPMyBaHHS HPSMOJIHIHHOTO Cer-
MeHTa Tpyoonposoxy [y 200 3i crami 20 3a OUKIIYHOTO HABAaHTAXXCHHS BHYTPIIIHIM
TUCKOM. BunpoOyBaHHS BUKOHAHO Ha ITHEBMOTiIPaBIIYHOMY CTCHIII 32 HaOIMKCHUX
JI0 TIJIOCKO-HAIPYXXEHOTO CTaHy YMOB, 3 PEECTPALIIEI0 KOJIOBUX Ta OCHOBHX MPYKHO-
IUIACTHYHUX Jedopmartiii. [IporpaMmoro mociipkeHb nependaueHo OJIOYHE IUKITIYHE
HAaBaHTAXXEHHs TPyOHU 31 3MIHHOIO aMILTITYJI0I0, ajie 3 MOCTIMHUM y LUK CepeIHIM
HarpyxeHHsM. OTprMaHo niarpamu JeopMyBaHHs, CIPHYHHEHOTO LUKIIYHOKO MO-
B3YYICTIO (paT4yeTHHTOM) TPYyOH B KOJIOBOMY i ockoBOMY Hampsmax micis 100 cycles
Yy KO)KHOMY 3 TPbOX OJIOKiB HaBaHTa)KCHHA. BCTaHOBIEHO, IO 31 301IBIIEHHSIM aM-
TUTITYJ]d HaBaHTaXXEHHs (MOPIBHSIHO 31 3aCTOCOBaHMM Yy IIONEPEAHBOMY OJIOIi) TO-
CHJIOETBCS €(EKT LUKIIYHOI MOB3y4OCTi, a BHACIIJOK ITIOBEPHEHHS 10 HIKYOTO
PiBHSI HABaHTAXXEHHSI LIeH €EeKT HiBEITIOETHCS.

KuarouoBi cnoBa: yuxniuna nossyuicme (pamuemune), oegpopmysanHs mpyd 6Hym-
PiwHiM MUCKOM, KOA08I [ 0cbo8i Oedhopmayii, 6IOUHA cXeMa YUKAIUHUX HABAHMA-
JiceHb.

Cmawyx M. I. MikpOTpIllIMHA HA TIPOJIOBKEHHI SIIPA TUCHOKAIIT. .e.vvevveeerereeereseeereeeneenns

3a po3B’sA3KOM 3aadi Teopil Ipy>KHOCTI AJIS KpaoBOi UCIOKAIii 3 TOPOKHUHOIO Ha
i Mpo/IOBKEHI BU3HAYCHO HANpPYXKEHO-Ie(pOPMOBAHUH CTaH Y TBEPIOMY KpHCTalid-
HoMy Tii. IToposkHHHY 3MO/IETEOBAHO MIKPOTpPIiMMHOK. Oep)KaHo CITiBBIJHOIICHHS
JUISl pO3paxyHKy €Hepril Tija 3 Takol MiKpOTpIilIMHOIO mij THckoMm. HaBeneHo reo-
METPUYHI TapaMEeTPH TPIIUHONOIIOHOT TUCIOKAIHHOT TOPOKHUHHU Ta TOBKUHH PiB-
HOBQ)XHOI  HEpiBHOBaXXHOI TpilMHU. BKa3aHO KPUTHUYHHMNA THCK, 38 SIKOTO CTapTye
TPII[MHA HAa MPOJOBXKCHHI AMCIOKAIHHOrO medekty. Takok i Takoi TPIIIMHU
po3paxoBaHO Koe(illi€eHTH iIHTEHCHBHOCTI HANPy KEHb.

KuiiouoBi cioBa: mexanixa pytHysauHs, MiKpompiwuna, 6HympiliHit mMucK, enepeis
0ehopMy8anms, NOBEPXHesa enepeis, KoepiyicHm iHMeHCUSHOCTI HaANPYHCeHb.

Hlax6azoe A. O., [llupoxos B. B., Ayiox P. A., Onsanuwen T. B., Menvnukog O. B.

O1iHIOBaHHA HANPYXKEHb i Yac MPaBKH MUTi(YBaTbHOTO KpyTa
AITMABHUM THCTPYMEHTOM. ......eeueetteneenutentesseeteaseenteeseeseeseenseeneenseeneesseeanneeesnseesneeensnes |

Ha ocHOBI MOIe/TFOBaHHS HAMPYKCHb PO3TIITHYTO TEXHOJOTIYHI YMOBH 3a0€3MeUeHHS
pi3ayibHUX BIACTHBOCTEH 1LTI(QyBaJbHUX KPYTiB 32 YOPHOBOTO 1 YMCTOBOro HUII(Y-
BaHHS MiJ Yac iX MpaBK{ aJIMa3HUM IHCTPYMEHTOM METOIOM TOYiHHA. TeopeTHIHO
MIPOAHAJII30BaHO CHJIOBY B3a€MOJIII0 KpHCTala aiMasa 3 abpa3uBHUM 3€PHOM 31 BCTa-
HOBJICHHSIM HaNpyXeHb Y KOHTaKTHil cucTeMi aOpasWBHE 3€pHO—KPHCTAT ajMasa.
CTBOpPEHO MOJEIN SKBIBAJICHTHHX HANPY)KEHb 32 TEOPI€H0 MaKCHMAIBHUX HOPMAJb-
HHUX HanpyXeHb. PO3IISHYTO TEOPETHYHI acleKTH MOJETIOBAaHHsS Harpy)XeHb B
ylapHiii cucremi abpa3vBHE 3€pHO—KpHCTaJl ajMa3a i3 BpaxyBaHHSIM KOHTaKTHOI
MIITHOCTI MaTepiary 3epHa.

KarouoBi ciioBa: modenrosarnns, winipysanns, winighysanvhuii Kpye, KpUCman aimasa,
npaska Kpyaa, HanpysHCeHHs.



Kopwniii C. A., 3ino I. M., Jlanunax M.-O. M., Xnonux O. I1., layxo b. M. TariOyBanHus

KOpO3ii HU3HKOJIETOBAHOI CTalli KOMITO3UIIITHUM ITIrMEHTOM

HA OCHOBI IICONTITY Ta MOHOKATBIIH POCKHATY ..ccuveveeneerieiietieieeiieieenceneee e eeeeee e 109

JocmimkeHo 3aXMCHI BIACTUBOCTI KOMITO3UIIIHHOTO MPOTHKOPO3iHHOTO MIrMEHTY Ha
OCHOBI CHHTETHYHOT'O [IEOJITY Ta MOHOKAJBIIH (ocdaTy, 0epKaHOTO MEXaHOXIMid-
HUM CHHTE30M, Ha MOBEPXHI HU3bKoOJeroBaHoi ByrieneBoi crami 09I'2C. Beranosie-
HO, IIO MiCIsI MEXaHIYHOTO AMCIEPryBaHHS MIrMEHTY B KyJbOBOMY MIIMHI BITPOZIOBXK
1 h 3a mBuAKocTi obepraHHs noMonbHoro nuiinapa 200 rpm 30epiraeTbest Kpucra-
JiYHA CTPYKTypa LEOJITy 3 YaCTKOBHM yTBOPEHHIM y HboMY amopdHoi da3u. Ha oc-
HOBI PEHTTCHOCTPYKTYPHHX JIOCII/DKEHb 3pOOJIEHO MPHIYLIeHHs, IO IIiJ Yac
cuHTe3y  (Qocdarn  IHTEPKATOT, Yy  HAHOMOpHU  IleomiTy.  Meromamu
MTOTEHITIOAMHAMIYHO]T MOIApH3allii Ta iMIIEJaHCHOI CIEKTPOCKOII1 BHUBUEHO KOPO3iiHY
TpuBKicTh ctamni y 0,1% pozunni NaCl Ta y BUTSDKKax CHHTE30BaHUX IEONITIB Pi3HOTO
CKJany. BusBieHO, II0 CHHTE30BaHWIA MIrMEHT IMPOSBISE IHTIOYBAIBHY Iif0 IO
KOpo3ii cTami, a #oro e(eKkTHBHICTh MaKCHMallbHa 32 MAacOBOTO CITiBBiTHOIICHHS
HeoJsliTHOro Ta (ocarHoro KOMHOHEeHTIB 1:3. MeTonoM eIeKTpOHHOI MIKPOCKOMIl
3aikcoBaHO (HOpPMyBaHHS 3aXHMCHOI IUTIBKM Ha ITOBEPXHI CTall Iicis BUTPHUMKH B
IHr100BaHUX CepeIoBHINAX, MOPGOJIOTisl Ta CKIIAI AKOI 3aJIe)KaTh B/l CITiBBIIHOIICHHS
KOMITOHCHTIB IITMEHTY 1 sIKa CKIANAEThCs 31 c1abopo3unHHUX (PocdariB Kanbllio Ta
3amisa.

KuiouoBi ciioBa: xoposis, cmans, npomuKkopo3itiHutl niemenm, yeonim, MOHOKANbYil
Gocgam, nomenyioOUHaAMiuHa NOJAPUZAYIS, eLeKMPOXIMIUHA IMREOAHCHA CNEeKMpO-
CKONisl, CKAHIBHA eleKMPOHHA MIKPOCKONIs, PeHM2eHOCMPYKMYPHI O0CIONCEHHSL.

Jlewax P. JI., babiii A. B., bapna P. A., ba6iii M. B., ['ipax P. C., Cupomiok A. M.

Kopos3iitHa TprBKiCTh TOKPUTTS KapKaca IMTaHTH CilTbChKOTOCTIONAPCHKOTO

10102080) 50034 T2 L TS 116

HaBeneHno pesyibraTv iMIEHJAHCHHX BHUIPOOYBaHb 3aXHCHOTO IMOKPHTTS Kapkaca
LITaHTH ClILCHKOTOCIIOAAPCHKOTO OOIPHCKyBada TEPMOIUIACTHYHUMHI MOPOLIKOBHMH
(apbamu B ymMOBax BUPOOHHUIITBA, SIKi MIATBEPIKYIOTH HOTO BUCOKY AKICTh Ta IOBTO-
BigHicTE. [IpoTe BHACHIZOK MEXaHIYHHX IMONIKO/KCHb, MIPOHUKHEHHS PIAKUX PO0O-
YUX CEPEIOBHII UM XiMIYHOI TECTPYKIii B MOKPUTTI MOXKYTh YTBOPIOBATHCH HACKPI3-
Hi gedexTH, Yepe3 110 JOCTYI BOJH, KHCHIO Ta KOPO3iHHO-aKTHBHUX HOHIB JI0 METa-
JIeBOI TOBEPXHI CYTTEBO IIOJIETHIYETHCA. Y MICII MOLIKO/KECHHS PO3BHBATHMETHCS
JIOKaJIbHA KOpO3isl, a 0ap’€pHi BIaCTUBOCTI MOKPHUTTS MOTIPUIYIOTHCSL.

KarouoBi ciioBa: nopowkose nokpumms, pioki poboui cepedosuud, iMneHOAHCHI
BUNPOOYBAHHS, EMHICMb NOKPUMMSL, KOPO3IUHA MPUBKICIb, WMAH208I 0ONPUCKYBAYI.

Cmeuuwun M. C., Ckuba M. €., Cmevuwuna H. M., Mapmuniox A. B. KoposiiiHo-
MEXaHIYHE 3HOITYBAHHS a30TOBAHUX CTAICH Y KACIUX CEPEAOBHUIIAX......cvveerereennne. 121

HaBeneno pesympTaTé AOCHIIKEHHS KOpO3iHO-MexaHiuHOro 3HOmyBanHi (KM3)
3MII[HEHUX a30TYBaHHSM Yy 0€3BOJHEBOMY CEPEJOBHILI 1 He3MilHeHHX craneit 20; 45;
40X; 38X2MIOA Tta ciporo yaByny CU20 y kucnomy mozensHOMYy cepenosuii. ITo-
Oy/10BaHO 3aJIeKHOCTI IHTEHCHBHOCTI 3HOIIYBaHHsI, KoedillieHTa TePTs BiJl TUCKY i
yac (PUKIIHHOrO KOHTaKTy Ta IMIBUAKOCTI KOB3aHHsA. OTpUMaHO pe3ylbTaTH Ipo
3MiHY CHIBBiZHOIIEHHS KOPO3IMHOTO i MEXaHIYHOTO YWHHHKIB PyHHYBaHHS Iia 4ac
KM3 3anexxno Big nux mapameTpiB. PesynpraTté BHIIpOOYyBaHB MOSICHEHO y MeXKax
(hi3uKO-XiMIYHOT MEXaHIKM MaTepiaiB.

Kawu4oBi cioBa: koposiiino-mexaniune 3HOULY8aHHs, 0€3600He6e A30MYSAHHA 6
MAII0YOMY pO3PAOI, WEUOKICMb KOB3AHHA, MUCK.
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Lobanov L. M., Pashchin, N. A., Mikhodui O. L., Shlonskyi P. S., Chopyk V. V.,
and Karlov O. M. Increasing fatigue fracture resistance of welded joints
by controlled synchronization of electrodynamic actions..........cccceceecerereeneeneeneeneenne 5

The use of modern welded transport structures made of aluminum — based alloys
requires the development of promising methods for extending their life, one of which
is electrodynamic treatment (EDT). EDT helps to increase the durability of welded
joints by optimizing the stress-strain state in the area of the expected fatigue failure.
The use of microprocessor control in two-channel EDT allows us to increase the
processing efficiency due to the controlled synchronization of the components of
electrodynamic actions in comparison with a single-channel EDT. During fatigue tests
of experimental welded samples of AMg6 aluminum alloy for the amplitude values of
the cycle 20, = 80...160 MPa single-channel and two-channel EDT provide an
increase in their durability N, respectively, in 2.0...2.4 and 2.2...2.7 times despite the
fact that two-channel EDT was realized at three times lower energy costs in compari-
son with a single-channel one. The consequence of the exclusion of the pulsed current
passage through the prototype in the two-channel EDT is a decrease of the parameter
in N 1.5 times compared to EDT with the passage of current, which is associated with
the exclusion of the electropulse component, which intensifies the relaxation of
residual welding stresses due to electroplasticity. The two-channel EDT of the weld and
fusion line doubles the value of N compared to the treatment of the weld alone, which is
due to the propagation of the compression stress zone on the fusion line, which
provides a smaller range cyclic stresses compared to the resulting EDT weld.

Keywords: electrodynamic treatment, electrode device, one- and two-channel circuit,
residual welding stresses, aluminum alloy, durability, electric current pulse, cycle am-

plitude, eddy currents, electroplastic effect, plastic deformations, pulsed electromag-
netic field.

Zhernosekov A. M., Fedorchuk V. Ye., Kysla H. P., Koval V. A., and Falchenko Iu. V.
The influence of welding current pulses shape on aluminum alloy
JOINES PIOPETLICS. ...eevvervrenreeeienrieeteteetesseestesseesesseessesssenseessensenssenseassenseessesseensesseesesseenses 12

The influence of the parameters of pulsed-arc power sources in fusible electrode
welding on the specific features of formation of the structure and properties of welded
joints of various aluminium alloys is studied. Comparative tests of selected power



sources were carried out and welded joints of aluminium alloys were produced using
optimum welding modes. Metallographic investigations were performed and pecu-
liarities of aluminium alloy softening in the heat-affected zone under the impact of
welding arc heat were studied. Advantages of application of power sources with a
controlled current shape for a weld formation, its structure and mechanical properties
of welded joints, are shown.

Keywords: pulse-arc welding, fusible electrode, current pulse shape, aluminum alloys,
welded joints, thermal impact zone, microstructure, hardness distribution, mechanical
properties.

Syzonenko O. M., Tashev P., Torpakov A. S., Lypian Ye. V., Prystash M. S.,

Kandeva M., and Dyakova V. The influence of high-voltage electric discharge
treatment of powders on the properties of metal-matrix Ti—TiC composites...............

The impact of the regime of high voltage electric discharge treatment of the initial
powder mixture in kerosene and ethanol on the structure, phase composition, hard-
ness, microhardness, wear resistance and corrosion resistance of Ti—TiC metal matrix
composites, consolidated using the method of spark plasma sintering, is investigated.
It is shown, that the increase of specific treatment energy to 20 MJ/kg while using the
“point—plane” type electrode system in the medium of kerosene or ethanol leads to the
accumulation of free carbon, which causes negative impact on the process of spark
plasma sintering as well as on the properties of obtained metal matrix composite.

Keywords: spark plasma sintering, metal matrix composite, high voltage electric dis -
charge, nanocarbon, electric discharge dispersion, titanium, plasma, plasma technology.

Matviichuk O. O., Andreiev 1. V., Hnatenko I. O., levdokymova O. V.,

Davydenko S. A., and Tsysar M. O. Technology of mesostructure formation
in sintered WC—Co and WC—Ni hard alloys.........ccecerieririeniiieieeeeeeee e

It is demonstrated for the first time that the mesostructural WC—-Co or WC-Ni hard
alloy can be obtained by ordinary liquid-phase sintering at temperatures from 1290°C
to 1370°C and isothermal holding time of 10...20 min. The hardness of the alloys with a
mesostructure with a decreasing cobalt content from 28 to 20 mass%, increases from
77.5 to 81 HRA, while the microhardness of mesoelements can change from 4.76 to
6.3 GPa. The mesostructural WC—Co alloys are effective in upsetting and stamping
tool and mining tool where high wear and impact resistance and load variability are
required, and WC-NIi are effective when used in heavy friction pairs.

Keywords: sintered WC—Co, WC—Ni hard alloys, tungsten carbide, granule, meso-
structure, friction pairs.

Shevchenko O. M., Kulak L. D., Kuzmenko M. M., Kotko A. V., and Firstov S. O.

The influence of silicon on the structure and hardness of biomedical
Ti—18Nb—4Zr—xSi alloys in as-cast state and after quenching..............ccccevceevrirenncen.

The biomedical Ti—18Nb—4Zr—xSi alloys with a silicon content of 0.5...1.5 wt.% were
investigated. Quenching in water was carried out in the temperature range of 900...
1200°C with a holding time of 5 min and 1 h. Heating the as-cast alloys to quench tem-
peratures leads to the disintegration of non-equilibrium phases; the silicon content is
distributed between phases in the solid solution and silicides. Since almost all silicon
binds to zirconium and titanium in silicides, the hardness of Ti—18Nb—4Zr—xSi alloys
depends mainly on the quantity of silicides formed. The hardness of as-cast Ti—18Nb—
4Zr—xSi alloys is 26...28 HRC and reaches the maximum values for the eutectoid
composition of 0.8...1.2 wt.% Si, where the largest separation of disperse silicides
takes place. The increase of silicon content in the hypereutectoid alloys leads to an
increase in silicide sizes, as well to the formation of a greater amount of -phase in
the as-cast Ti—18Nb—4Zr—xSi alloys, and as a result, the hardness significantly decreases.



At low quenching temperatures of 900...1000°C the complete eutectoid decomposition
with the formation of relatively large, stable (Ti,Zr);Si silicides results in a reduction of
hardness < 25 HRC. Quenching of the as-cast Ti—18Nb—4Zr—xSi alloys at the tempe-
ratures > 1100°C causes the formation of dispersed silicides, which increases the hard-
ness to 38...39 HRC in the alloys of eutectoid composition. Changes in the a’-phase
parameters indicate that as a result of dissolution of a part of silicides on quenching at
1200°C silicon passes into a solid solution, while large silicides further increase at the
boundaries of grains, and so the hardness of the quenched Ti—18Nb—4Zr—xSi alloys
decreases.

Keywords: biomedical Ti-Nb—Zr-Si alloys, structure, silicides, quenching, hardness.

Filonenko N. Yu., Babachenko O. 1., Kononenko H. A., and Safronova O. A.

The influence of chemical elements content and deformation and thermal
treatment on the formation of wheel steel phase composition ............ccccceeeverervenennen.

The phase composition of two test steels: grades K and K+ (with additional complex
alloying with aluminum, nitrogen and titanium) and known steel of grade 2 for rail-
way wheels are compared. Complex alloying of steel with aluminum, titanium and
nitrogen leads to the formation after crystallization of a structure that has a finer grain
structure and an increased volume fraction of pearlite. It is shown that during additio-
nal alloying after crystallization the multilayer inclusions, oxides, nitrides and carbonit-
rides, which are located at the grain boundaries and in the body of the pearlite grain
are formed. Hot plastic deformation reduces the volume fraction and oxides size.
Tempering leads to the fact that titanium nitrides and carbonitrides remain in the
structure. The use of complex alloying of steel grades K+ and K leads to increased
plasticity, strength and hardness compared to the properties of the known grade 2 steel.

Keywords: wheel steel, alloying, microstructure, hot plastic deformation, non-metal-
lic inclusions.

Shepida M. V., Kuntyi O. L, Sukhatskyi Yu. V., and Holovchuk M. Ya.

Modification of porous silicon with palladium nanoparticles
by sonogalvanic substitution Method.............occeririieriiiierieeeeee e

The results of studies of the modification of porous silicon by palladium nanoparticles
(PdNPs) by sonogalvanic replacement in fluoride-containing dimethylsulfoxide solu-
tions are presented. It is established that spherical nanoparticles of metal are formed
during galvanic substitution, evenly distributed on the pore surface. It is shown that
with increasing duration of the process of sonogalvanic replacement, palladium nano-
particles agglomerate with the formation of a thin film on porous silicon.

Keywords: porous silicon, galvanic replacement, ultrasound.

Lavrys S. M. and Pohrelyuk I. M. Dependence of surface hardening

of BT22 titanium alloy on nitriding regime combined with thermal treatment............

The effect of time exposure during nitriding combined with strengthening heat treat-
ment (SHT) on the surface hardening of a two-phase BT22 titanium alloy (Ti—5Al-
SMo—5V—-1.5Cr-1Fe) was studied. It was shown that with an increase of time expo-
sure at the first, second or both stages of the SHT a two-phase nitride layer (Ti-N and
TiN) was formed on the surface. Simultaneously at both STH stages, the intensity of
nitride formation, the surface microhardness and the depth of the hardened layer (up
to 8.5 GPa and 30 pum, respectively) also increased.

Keywords: two-phase titanium alloy, heat treatment, nitriding, surface engineering,
surface hardening.



Maksymiv O. V., Kyryliv V. 1., Chaikovskyi B. P., Bilash Yu. P., Kulyk Yu. O.,

and Kurnat I. M. Saturation of nanostructured layer with carbon
under surface mechanopoulse treatment of steels..........cccoeverenieiiniieriiei e,

The influence of the treatment regimes during formation of nanocrystalline structure
by mechanical-pulse treatment on its saturation with carbon from special technologi-
cal medium was studied. It was shown that strengthening tool made of titanium alloy
improved saturating conditions, increment of tool longitudinal feed and decrease of
the treated surface movement rate provided higher carbon concentration in the steel
surface layer. It leads to the growth of microhardness and wear resistance of surface
nanostructure.

Keywords: surface nanostructure, treatment regime, technological medium, carbon,
microhardness, wear resistance.

Ostash O. P., Chepil R. V., Abolikhina O. V., Semenets O. I., Znova V. A.,

and Holovatyuk Yu. V. The influence of iron and silicon impurities
on operational degradation of Al-Cu—Mg and Al-Zn—Mg—Cu alloys..........c.cccveenneee..

The micro- and nanostructure and physicomechanical characteristics of [[16uT,
B95muT1 and B95muT2 aluminum alloys (the foreign analogues of 2524-T3, 7475-T6
and 7475-T761 alloys, respectively) in as-received state and after model degradation,
which simulates the influence of long-term exploitation of these alloys, are investi-
gated. It is established, based on the obtained characteristics of strength cys and curs,
ductility 8s, fatigue threshold AKw, cyclic fracture toughness AKy. and specific elect-
rical conductivity o, that with a decrease of the impurities content (silicon up to
0.08...0.18 wt.% and iron up to 0.2...0.23 wt.%) there is no their degradation under
durable effect of temperature and force factors which simulate the operational factors.

Keywords: aluminum alloys, degradation, microstructure, physical and mechanical
properties.

Zvirko O. I, Nykyforchyn H. M., Tsyrulnyk O. T., Voloshyn V. A.

and Venhryniuk O. I. Operational degradation of structural steels
under their CyClic l0ading .........coooiivieiiiiee e

The features of assessing the operational degradation of structural steels under their
cyclic loading are analyzed. The two-stage process of steel degradation is taken into
account. It consists in the dominance of cyclic hardening at first with the subsequent
intensive development of microdamages dissipated in the metal bulk. The influence of
operational cyclic loading of steels on the complex of basic mechanical properties im-
portant for their serviceability and on a wide range of fatigue strength characteristics
is distinguished. In the first case, these are the characteristics of resistance to brittle
fracture, in particular, impact strength and fracture toughness, in the second one —
fatigue resistance, determined using smooth specimens and specimens with cracks.
The influence of corrosive environments on the intensity of operational degradation of
steels under their cyclic loading is considered.

Keywords: steel, operational degradation, cyclic loading, mechanical properties,
corrosion-fatigue crack growth, hydrogen cracking.

Skalskyi V. R., Makeiev V. F., Stankevych O. M., Huniovskyi Ya. R., Huniovska R. P.,

and Kyrmanov O. S. Assessment of fracture resistance of the materials
of the removable denture BaSES ..........ccoeeererierierienieieiiteteesere et

The tensile strength of different types of removable denture base materials was eva-
luated using the phenomenon of acoustic emission (AE). The peculiarities of materials
fracture under the action of tensile loading have been studied. Based on the energy
criterion for identification of fracture types by the AE signals, the proportion of brittle



fracture in each material is estimated. The influence of different materials for finishing
on the surface quality of base polymers is shown. According to the analysis of research
results, recommendations for the use of new elastic polymers in dental practice are
given.

Keywords: removable denture, denture base resins, strength, acoustic emission,
wavelet transform, surface treatment.

Adamchuk M. P., Borodii M. V., Stryzhalo V. O., Yaskovets Z. S., and Skakun S. A.

Cyclic creep of pipes under block loading by internal pressure.............ccocceeveerveennnenn.

Specific features of deformation of a straight segment of a Iy 200 pipeline made of
steel 20 under internal pressure cyclic loading have been experimentally investigated.
The test was carried out on a pneumohydraulic stand under conditions close to the
plane-stress state with registration of circumferential and axial elastic-plastic defor-
mations. The investigation program provides a block cyclic load of a pipe with a
varying amplitude, but with a constant average stress in the cycle. Strain diagrams are
obtained due to cyclic creep (ratcheting) of the pipe in the circumferential and axial
directions after 100 cycles in each of the three load blocks. It is shown that an increase
in the load amplitude (compared to that applied in the previous block) enhances the
effect of cyclic creep, and a return to the lower load level neutralizes this effect.

Keywords: cyclic creep (ratcheting), deformation of pipes by internal pressure,
circumferential and axial deformations, block diagram of cyclic loads.

Stashchuk M. H. Microcrack at the extension of dislocation Core..........cc.coevveeveeevennnennnn...

The stress-strain state in a solid crystalline body is determined by solving the problem
of the theory of elasticity for an edge dislocation with a cavity on its extension. The
cavity is modeled by a microcrack. The relation for the calculation of the energy of a
body with such a microcrack under pressure is obtained. The geometrical parameters
of the crack-like dislocation cavity and the values of the equilibrium and nonequilib-
rium crack lengths are given. The critical pressure at which the crack starts at the
continuation of the dislocation defect is indicated. Stress intensity coefficients are also
calculated for such a crack.

Keywords: fracture mechanics, microcrack, internal pressure, deformation energy,
surface energy, stress intensity factor.

Shakhbazov Ya. O., Shyrokov V. V., Yatsiuk R. A., Olyanyshen T. V.,

and Melnikov A. V. Assessment of stresses during dressing
of a grinding wheel with a diamond to0l.............cccoeieririieniieeee e 1

Technological conditions for ensuring cutting properties of grinding wheels in the
operations of rough and finishing grinding during their dressing with a diamond tool
by turning based on the stress modeling, are considered. Theoretical analysis of the
force interaction of a diamond crystal with an abrasive grain was carried out. Models
of equivalent stresses values were created according to the theory of maximum nor-
mal stresses. Theoretical aspects were considered for stress modeling in the impact
system of abrasive grain—diamond crystal taking into account the contact strength of
grain material.

Keywords: modeling, grinding, grinding wheel, diamond crystal, dressing of a wheel,
stress.

Korniy S. A., Zin I. M., Danyliak M.-O. M., Khlopyk O. P., and Datsko B. M.

Inhibition of low-alloy steel corrosion with a composite pigment
based on zeolite and monocalcium phosphate.............ccecveeveriieiireecienieieeeeee e 1

The protective properties of composite anti-corrosion pigment based on synthetic
zeolite and monocalcium phosphate obtained by mechanochemical synthesis on the



surface of low-alloy 091'2C steel carbon was studied. It was shown that after mecha-
nical dispersion of the pigment in a ball mill for 1 h at a rotation speed of the grinding
cylinder 200 rpm, the crystal structure of zeolite was preserved with partial formation
of an amorphous component. Based on X-ray diffraction studies, it was suggested that
during synthesis phosphates are intercalated into nanopores of zeolite. The corrosion
resistance of 091'2C steel in 0.1% NaCl solution and in extracts of synthesized zeolites
of different composition was investigated by the methods of potentiodynamic pola-
rization and impedance spectroscopy. It was shown that the synthesized pigment had
an inhibitory effect on the corrosion of this steel, and its anti-corrosion efficiency was
maximum at a mass ratio of zeolite and phosphate components 1 to 3. The formation
of a protective film on the steel surface after exposure in inhibited media was revealed
by electron microscopy. The morphology and composition of the film depended on
the ratio of its components and which consisted of insoluble phosphates of calcium
and iron.

Keywords: corrosion, steel, anti-corrosion pigment, zeolite, monocalcium phosphate,
potentiodynamic polarization, electrochemical impedance spectroscopy, scanning
electron microscopy, X-ray diffraction studies.

Leshchak R. L., Babii A. V., Barna R. A., Babii M. V., Hiriak R. S.,
and Syrotyuk A. M. Corrosion resistance of the agricultural sprayer
Dar frame COALINEG. . .. eoueetiiieitieiiete ettt ettt sttt et e et eebae e 116

The results of impedance tests of the agricultural sprayer bar frame protective coating
by thermoplastic powder paints under production conditions, which confirm high
quality and durability of the coating, are given. However, due to mechanical damages,
penetration of liquid working environments or chemical fracture, the through defects
can be formed in the coating. Thus, the access of water, oxygen and corrosive ions to
the metal surface is significantly facilitated. At the place of damage local corrosion
develops, and the coating barrier properties deteriorate.

Keywords: powder coating, liquid working environments, impedance testing, coating
capacity, corrosion resistance, boom sprayer.

Stechyshyn M. S., Skyba M. Ye., Stechyshyna N. M., and Martynyuk A. V.

Corrosion-mechanical wear of nitrided steels in acidic environments....................... 121

The results of the study of corrosion-mechanical wear (CMW) of reinforced by nitri-
ding in hydrogen-free medium and softened steels 20; 45; 40X; 38X2MIOA and gray
cast iron CH20 in an acidic model environment are presented. The dependences of
wear intensity, friction coefficient on pressure during friction contact and sliding speed
are constructed. The data on the change in the ratio of corrosion and mechanical
failure factors in the process of CMW depending on the pressure and sliding speed are
obtained. Test results are explained from the standpoint of physicochemical mecha-
nics of materials.

Keywords: corrosion-mechanical wear, hydrogen-free nitriding in a glow discharge,
sliding speed, pressure.
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