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3MICT

Toepemox 1. M., Jlaspuco C. M., Tpyw B. C., JIyk snenxo O. I'., Kpasuuwun T. M.
EdekTuBHicTh ra30BOro a3oTyBaHHs JBO(A3HUX TUTAHOBUX CILIABIB......cccrververveeeneens

OuiHeHO e(heKTHBHICTh T'a30BOT0 a30TyBaHHS JBO(A3HUX TUTAHOBUX CILIAaBIB 3a pe-
3yJIbTaTaMyd MeTanorpagdiqHoro, peHTreHo(a3oBoro Ta IFOPOMETPUYHOrO aHAJIi3iB.
BcranosieHo, 1110 3 MigBHINEHHIM KoedimienTa cTadbimizamnii B-¢ha3u mocaadareTses
IHTEHCHMBHICTh HITPHIIOYTBOPEHHSI Ta Ta30HACHYEHHsS IIiJi 4ac a30TYBaHHS CIUIAaBY.
Bussneno, mo HaifHMk49a €(peKTUBHICTh a30TYBaHHS BiIIOBiJa€ BHCOKOJIETOBAHOMY
crmaBy BT22 3 naiiBummm koedinientom B-crabimizarii. [IpoananizoBaHo OCHOBHI
TEXHOJIOTIUHI (TePMOIMKIYBaHHSA) Ta CTPYKTYPHI (TONepeaHi nedopmariifHe 9 Jia-
3epHEe 00OpPOOJICHHS) MiIXOAH 0 TOMIIIICHHS a30TyBaHHS.

Kuaro4oBi cnoBa: dgogasnuil mumanosuil cnias, 2azoee da30my8aHHs, meepoicmo,
CMpYKmMypa, KOMOiHo8aHe 06poOIeHHs, IHMeHCUpiKayis.

Hoozypevka B. A., Kynpin O. C., Yenino P. B., Ocmaw O. IL, Ilpixua T. O.,
Csepoyn B. B., Bopmuuyvka M. O. ®i3UK0-MeXaHIqHI BIACTUBOCTI IOKPHUTTIB
Ha ocHoBI MAX (a3 Ti,AlC i (Ti, Nb),AlIC mpu 20°C 1 500°C.......ccoecvvcvririreaneannen. 14

Hocnimkeno ¢i3nko-MexaHiuHI XapakTepUCTUKH, 30KpeMa 3HococTiiikicTs mpu 20°C
1 500°C Ta omip ¢pperunr-sromi ipu 20°C cram 15X16KSH2MB®AB-III 6e3 i 3 mo-
KPHUTTSIMH, OTPUMaHHUMH METOJIOM BaKyyMHO-IYTOBOTO OCaJKEHHS 32 BUKOPUCTAHHS
mimeneit Ha ocHoBI MAX ¢a3 Ti,AlC i (Ti.Nb.),AlC, ne x = 0,1 i 0,2. Bcranosue-
HO, o Tipu 20°C xoedimieHT TepTs i MUTOMA MBUAKICTh 3HOUTYBAaHHS YCiX ITOKPHT-
TiB OLIBII, HIK JOCTI/DKYBaHOI CTall y KOHTAKTI 3 KyJbkoro 3i crami HIX15 3a Ha-
BantaxxeHHs 2 N. IIpn npoMy He 3a(ikCOBaHO OIHO3HAYHOTO 3B’SI3KY MIXK MIKpO-
TBEPAICTIO 1 TPUOOJIOTIYHUMH XapaKTepUCTHKaMK MarepianiB. BogHoudac ¢perunro-
CTIHKICTh 3pa3KiB 3 MOKPUTTSAM Ha OCHOBI Ti,AlC y KOHTaKTi 3 HiKEJIEBHM CILJIABOM
58HXBKTBIO-BU 3a Garatormknosoi Bromu (N > 10° cycles) cyTreso Gimbia, Hix
3pa3kiB 0e3 MmokputTs. 3a BunpoOyBanb npu 500°C TprOOJIOTiYHI XapaKTepUCTHKU
BCIX MaTepialliB 3HIDKYIOTBCS, ajie HailMeHIIe A 3pa3KiB 3 MOKPUTTSAM Ha OCHOBI
Ti>AlC. He BusiBIeHO MO3UTHBHOTO BIUIMBY JIETYBAaHHS Hi0o0ieM Ha 3HOCO- 1 ()peTHH-
TOCTIMKICTh TUX IOKPHUTTIB.

KarouoBi cioBa: gucoxonezcosana cmans, nokpumms, eucoxa memnepamypa, MAX
@asu mumany, mikpomeepoicms, mpubOI02iuHi XapaKkmepucmuku, Qpemune-emoma.

Tpembau b. O., ['mywxosa J[. b., ['6030eyvkuii B. M., Bunap B. A., 3axice B. I,
Kabayvxuii O. B., Casenox /. B., 3axasopomnuii O. IO. IIporHo3yBaHHS
Koe(illieHTa 3aNIOBHEHHS Ta TYCTHHH MIMXTH CaMO3aXHUCHOTO
TIOPOILIKOBOT'O JAPOTY 3MIHHOTO CKITAILY ..uvevventeneertasersensensessensensensensensensensessesseensesnsens 22

ITokazano, 1110 BUKOpPHUCTaHHS ek30TepMiuHoro aoaatka (EJ) ams mmxTy B MOpOIIKO-
BOMY JPOTIi € MEPCIEKTUBHAM HAIPSMKOM IOMIIILICHHS TEXHOJIOTTYHUX XapaKTepuc-
THK 3BapHHX WBiB. [l00yI0BaHO MaTeMaTHyYHiI MOJENi BU3HAYCHHS TYCTHHH IINXTH
Ta Koe(ilieHTa 3all0BHEHHs, sIKi 3anexath Bix BMmicty EJl, cniBBigHOMmEHHS rpadirty
1o oxucHioBaya EJ] (CuO/C), cniiBBiAHOLIEHHS] OKHCHIOBAYa JI0 TIOPOLIKY aTIOMIHIIO
B #oro ckiaai (CuO/Al). BusHadeHo, 110 Ha JOCITIIKECHI PSKAMHU HAIUIABJICHHS Haii-
Oinplie BILIMBaIOThH Taki 3HaueHHs: EJI = 26...28 mass%, CuO/C = 4...4,5 1 CuO/Al =
=4,5..5,25.

KarouoBi ciioBa: camoszaxucHuil nopowkosuti Opim, Haniaenexts, Koepiyicum 3a-
NOBHEHHS, 2YCMUHA WUXMU, eK30MePMIUHUL 000aAMOK.



Konomieyv B. B., Aumowenxos P. B., JIyk snenko B. M., Pionuii P. B.,

Xapuenko C. O., @abpuunixosa I. A., boeoanosuy C. A., Ceipeyn O. A.
XapaKTEpUCTHKH SIKOCTI 00POOIEHHS HATUTABIECHHUX JETANICH. ...c.evveeverrerieeieerieenieenn

JlocmimKkeHo XapaKTePHCTHKU SIKOCTI YMCTOBOTO 0OpOOJIEHHS HAIUIAaBIIEHMX MaTepia-
JB Pi3ISIMH 3 TBEPAOTO CIUIABY 1 HAATBEpAOro MaTepiany (rekcanity-P). Beranosme-
HO, TII0 HA3bKa MIOPCTKICTh 00pOOIIeHOT TOBEPXHI € 32 00pOOKH PI3ISAMH i3 TEKCaHITY-
P. Lls xapakTepucTHKa 3aJ€KUTh Bill MOJadi, MBUIKOCTI pi3aHHSA, (OPMH BEPIINHU
pi3Lis, HOro 3HOCY 1 TBEPAOCTI HAIIABICHOTO mapy. [ mbuHa Hakiemy o0poOIeHOro
mrapy Oiiblia 3a TOWiHHS HaIUIaBJICHUX MaTepianiB HeBeJukoi TBeprocti. ITix gac To-
YiHHS PI3LSMH 13 TeKCaHiTy-P y nmoBepXxHEBOMY HIapi 3 sBISIOTHCS 3aJIMIIKOBI HAMIPY-
JKEHHSI CTHCKY, SIKI TOJIIIYIOTh eKCIUTyaTalliifHi XapaKTePUCTHKH JAeTaJleH.

KarouoBi cioBa: oOpobnenns, Haniagieni mamepianu, SKICMb, WOPCMKICMb, 0emaii
MAUIUH.

babax B. I1., Diarxo H. M., lllenemog B. B., Xapuenxo C. /[., 'naoxuui A. M.,

Bucw C. C. Camo3MaiiyBaibHi CKIOKOMIO3UIIHHI HAHOMOKPHTTSL.c.vcvveuveneeeeeeneeaneenns

JocnipkeHo XapaKTepUCTUKU TEPTS Ta 3HOLTYBaHHS PO3POOJICHUX HAHOCTPYKTYPHHUX
CKJIOKOMITO3UIIHHUX CaMO3MAaIlyBaJIbHUX IOKPHUTTIB, CTPYKTYpHI CKJIQJHHUKH SIKHX
SKICHO BIUIMBalOTh Ha rpadiTu3ailito Ta 3a0e3neuyoTh (HOpPMYBaHHS MOBEPXHEBOTO
mapy o-rpadiry, mo MiHiMi3ye KOHTAaKTHI napaMmeTpH. BUSBICHO MO3UTHBHY pOJIb
cki0(ha3u — amoMOOOPOCHITIKATY, IO 3MIHIOE TPHOOTEXHIUHI BIIaCTHBOCTI TOKPUTTIB.
BcranoBneHo, 110 MiIBUIUTH are3iiHy MIIHICTh MOXHA, ()OPMYIOUH MiJ] Yac HalH-
JIFOBaHHS TOBEPXHEBHH Iap 31 CKIIOMOAIOHOTO crimikary HaTpito. KoHcTaToBaHO, 110
IHTepKaALis TpadiToBOrO mapy YacTHHKAMHU ITiAITOBEPXHEBOI 30HU CYTTEBO HE 3Mi-
HIOE TPUOOTEXHIUHI XapaKTepHCTHKH. PO3po0ieHi HAHOCTPYKTYPHI CKIOKOMITO3HIIIH -
Hi TOKPHUTTSI MAIOTh MOJIMIICHI aHTH(PUKIIIHI BIACTHBOCTI Y BCHOMY HaBaHTaXYy-
BaJIbHO-IIIBUIKICHOMY JTliaria30Hi BUMPOOYBAaHb.

Kuro4oBi cnoBa: mepms, 3Houy8anHs, iHMeHCUBHICIb 3HOULY8AHHS, CKIOKOMNO3UM,
HaHoCmMpyKmypa.

Llesuenxo O. M., Kynak JI. [., Kysomenxo M. M., Koeans O. IO.,

Komxo A. B., Kpaguenxo I. @., @ipcmos C. O. BB nedopmaniiiHol
i TepMi4HOT 0OPOOOK Ha CTPYKTYPY Ta KapOMIIHICTh CIIJIaBiB
CHCTEMU TI—AL-ZI—S1.eiiiiiieicicictec et

Jocmimkeno xapoMinHi croiaBu cucteMu Ti—Al-Zr—Si (6azoBuit Ti—(6—7)Al-(2-3)
Zr—(1-1,5)Si ta nonarkoBo neroBanuii Ti—(6—7)Al-(3-5)Zr—(1-1,5)Si—(2—4)Sn), ot-
pHMaHi eJIeKTPOHHO-IPOMEHEBUM BHILIaBIOBaHHIM. JledopmyBanu y - abo Bepx-
Hill yactuHi (0+f)-00acTeil 32 JOOMOro0 KyBaHHS Ta BaJIbIIOBaHHS y cMyry. ba-
30BHH CIUIaB MPOBAJIBLFOBAHO Y BEpXHiil yacTHHI o+B-001acTi i oJepkaHo JIpiOHO-
3ePHUCTY PIBHOMIPHY CTPYKTYpY 3 po3Mmipom 3epHa 10...20 um. BussieHo, 1o BHYT-
pilIHI HAanpy>XeHHsI 1 AeeKTHA CyOCTPYKTypa CIUIaBy IHTEHCU(]IKYIOTh pO3Iaa TBEp-
JIOTO PO3YHMHY Ta CHPUAIOTH (OPMYBAHHIO PIBHOMIPHO PO3MOMIICHUX TUCIIEPCHUX
CIIIIIU/IIB, a OTXKE, HUMH IOJINIIYIOTh XapaKTEPHUCTUKN MIIIHOCTI 1 KapOMIITHOCTI.
Bunpo6ysannsam Ha postsar npu 20; 650 i 700°C 3paskis ciutaBy Ti—(6-7)Al—(2-3)
Zr—(1-1,5)Si y nedopmoBaHOMY CTaHi Ta Imicis BiANANiB BCTAHOBJICHO JOCHTH BUCOKI
3Ha4YeHHs I'PaHullb MilIHOCTI 1 imHHOCTI. [Tlicis Burpumku 20 h 3a pobouoi Temmnepa-
Typu 700°C cTpyKTypa cTae piBHOBaXKHIIIOIO, Yepe3 IO MIllHICTh CIUIaBy 3HIKYETb-
Csl, a BITHOCHE BUJIOBXKCHHS 30UIbINyeThCs. JloMaTKOBE JieryBaHHs 0a30BOr0 CILIABY
IUPKOHIEM 1 OJIOBOM JICIIO MiJIBUINY€E TUIACTHYHICTD 1 TOTIPIINYE JKAPOMIIIHI BIACTH -
BOCTI.

Kuro4oBi cnoBa: ocapomiyni mumanosi cnaasu, MiyHicmy, JHcapoMiyHicmb, CMPYK-
mypa, cuniyuou.



Beceniecoka I'. I'., Cmyoenm M. M., Ilocysaiino B. M., 3adoposcna X. P.,

Yyeaii O. M. EnexTpoxiMidHi BIaCTUBOCTI IIA3MOCIEKTPOIITHO OKCHIOBAHUX
ANFOMiHI€BUX TIOKPHUTTIB, HAMMICHUX HAa MarHieBoMY cImiaBi MAS..........ccooceeeneenen.

[ToxpuTTSI Ha OCHOBI ANIOMIiHII0 HANIIIOBATH HA MIAKIAAKY 3 MarHi€BOTO CIUIaBY
MAS peroHamiiiHIM Ta TepMOBaKyyMHHM MeToxamu. IloTeHIiogmHaMid4HUMH JO-
CIi[UKEHHSIMH BCTaHOBIICHO KOPO3ifHY TPHBKICTH MOAM()IKOBAaHHX MOBEPXOHB. Tep-
MOBaKyyMHE TTOKPUTTS HENOpHCTe, aje ToHKe (~ 50 um). ITig gyac cuATe3y KepamMiyHOTO
TIOKPUTTA IU1a3MoeseKkTpoltiTHo okcunoBanuii (ITEO) map maiibxe He B3aeMoie 3 Mar-
HI€EBOIO OCHOBOIO. BCTaHOBIIEHO, 10 KOPO3iifHA TPUBKICTH AETOHANMIHHOTO MOKPHTTS
BJBIYi BHINA, HIX MarHieBoro cruiaBy MAS, ane map, cunte3oBanuii Ha [IEO mo-
KPHTTI, HelTpanizye 1ei edekr. Lle moB’s13aHO 3 HOro MPOPOCTaHHIM Yepe3 HaIluiIe-
He MOKPHTTS (3aBTOBIIKKA ~200 m) 710 OCHOBM Ta MPHUCYTHICTIO B HhOMY HAaCKPi3HUX
HOP, 1110 3 YaCOM CIIPUYMHUTD BiALIAPYBAHHS TAKOTO KOMOIHOBaHOTO MOKPUTTsL. [Ipo-
THJICKHY EJIEKTPOXIMIYHY KapTHHY MOKHA CIIOCTEpIraTH Ha MOBEPXHI TEPMOBAKY-
YMHOTO HanmujieHoro mokputts 6e3 i 3 IIEO mapom. Tyt ctpymu kopo3ii meHmri B 25
pasiB 1 Ha 2 MOPSOKHM BigMOBiMHO. Taka CyTTeBa PIi3HMI B KOpPO3iHHIM TPUBKOCTI
AFOMIHIEBUX MOKPHUTTIB 3yMOBJICHA iX IOPHUCTICTIO Ta AeeKTaMH CTPYKTYPH depe3
0COOJTMBOCTI TEXHOJIOTIYHOTO MPOIIECY.

Knrouosi cnosa macniceuii cniae MAS5, demonayitine nokpumms, niasmoeireKmpo-
JiimHe OKCUOYB8AHHs, KOPO3IUHI 61ACMUBOCH, NOPUCTICTb.

Hepeau T. O., Cyxomnun I. /1., Jeiinexo JI. M., Zhou-Hua Jiang, Jialong Tian.

BruiiB oOBepXHEBO-aKTHBHHX CIEMEHTIB HA CTPYKTYPY MEXK 3epeH i CTIHKiCTh
J10 MDbKKpUcTanitHOT Kopo3il aycTeHITHUX Cr—Ni i Cr—Ni—Mo CTaleH......cccevveueeuenenne

BcranoBneHO TpaHUYHO JIOMYCTHMI BMICTH ITOBEPXHEBO-aKTHBHUX EJIEMEHTIB TaKHX,
SIK BYTJIenb, a30T, 0op y Hu3bkoByriteneBux Cr—Ni i Cr—Ni—-Mo cramsx, siki 3abe3re-
YYIOTh BUCOKY CTIHKICTh O MibKKpHcTaiiTHOI kopo3il (MKK) mix wyac BurpoOyBaHHS
B CHWJILHO- 1 CIaD0OKUCHUX cepenoBHIax. JloBeaeHo, mo ais 3a0e3nedeHHs] BUCOKOT
critikocti 10 MKK y kumisgiii 65% HNO; (3a ISO 3651-1) BMIiCT ByIJIeLio y CTajsux
03X18H11 (304L) i 03X17H14M3 (316L) He moBunen nepesuuryBaru 0,025 i 0,015%
BiamoBigHO, a B kumustdiii H.SO4 (3a ISO 3651-2, metox B) — 0,03%. BcranosneHo,
mo a3oT y Kutekocti 10 0,2% ne BmmBae HeratuBHO Ha MKK nocmimkyBaHux cra-
JIel, a OZJHOYACHE ITiABUIIEHHS a30TYy 1 BYIJICIIO CIPUYMHSIE HETATHBHUI CHHEPreTHY -
Huii edexr. [Tokazano Heratushy Airo 0,003% i, 6inpmoro Mmiporo, 0,03% Oopy Ha
3epHOrpaHUYHY CTPYKTYpY 1 crilikicte 1o MKK craneii, 3araproBanux Bia Temmepa-
Typ > 1100°C. Po3pobneno Texuosorii miaBuineHHs cridikocti 10 MKK tpy0 i3 no-
CJIIJDKYBAHHMX CTajiell Ha OCHOBI NMPHHIMITY 3€PHOIPAHUYHOTO KOHCTPYIOBAHHS I1OJIi-
KPHUCTAJIIYHUX MaTepiaiB.

KmouoBi cnoBa: aycmenimni Cr—Ni ma Cr—Ni—Mo cmani, nogepxnego-axmusHi ene-
MeHmu, gyeieyb, azom, 6op, CMIUKICMb 00 MINCKPUCMATIMHOL KOpO3ii, 3epHOSpaHUY-
He KOHCMPYIOBAHHAL.

U]epbarosa JI. I'., Kopowcosa H. I1., Jleeka T. M., Cameniox A. B., Bockoborinik 1. B.,

Menvnux B. X. Kopo3iiiHa TpUBKICTb eBTEKTHYHHX cIUIaBiB cucremu Al-Mg-Ge.....

JocnijpkeHo BIUIMB JieryBaHHs Ha MEXaHIuHI Ta KOpO3iiHI BIACTHBOCTI JIMBApPHHUX
eBTekTHYHUX (0a-Al + Mg,Ge)-craBiB amoMiHII0O Ha OCHOBI MOTPIHHOI CHCTEMH
Al-Mg—Ge. EnexTpoxiMiuHUME (BOJBTaMIIEPOMETPHYHNAM, XPOHOIIOTECHI[IOMETPHY-
HUM) Ta TPaBIMETPUYHUM METOJAaMM BHBUCHO iX KOpo3iiiHe po3umHeHHA y 3%-My
po3umnni NaCl. BcTaHOBIIEHO, IO 3TiAHO 31 MIKAJIOK KOPO3iHHOI TPUBKOCTI IIi CIUTaBU
TPUBKi a0 JIy)Ke TPHBKI, a 32 IMOEJAHAHHAM KOPO3IMHHUX 1 MEXaHIYHUX BJIACTHBOCTEH
MOXYTh KOHKYPYBAaTH 3 IPOMHUCIIOBUMH JINBAPHUMH CIUIaBaAMH aJTIOMIHIIO.

KuiouoBi cioBa: koposis, augapHi cniasu anlOMiHil0, MeXauiuHi 61acmueocmii,
nompiina cucmema Al-Mg—Ge.



Bacunves I'. C., I'epacumenko FO. C. 3acTOoCyBaHHS KOPO3HUMETPIB

AJIsL KOHTPOJIIO peaFeHTHO'l' BOI[OHiJI[FOTOBKI/I TCIIOBUX MCPCIK....vuenininininiiiiiiiiienenennns

PeareHTHHI MeTOJ| BOJIOIIATOTOBKH 3 BUKOPHCTAHHSM IPUIIaAiB KOPO3iHHOTO KOHT-
poJro BUIIPOOYBaHO Ha paiioHHIH KoTenbHI MicTa KueBa. Ha mpsimomy Ta 3B0poTHOMY
TpyOOIpOBOAAaX TEIJIOMEpeXi Ta Ha JIiHii MiPKUBICHHS BCTAHOBIICHO JaBadi IIBHI-
KOCTi Kopo3ii. Br3HaueHO MpOTHHAKUIHY €(pEeKTUBHICTh peareHTy BUMIpIOBaHHSIM
3MiHH TBEPAOCTiI BOAM IO Ta MiCIA HArpiBabHOTO OONamHaHHA. PesympraTté Kopo3iii-
HOTO0 MOHITOPHHIY MOKa3aJIH, 110 MIBUAKICTh KOPO3il B TEIIOMEPEXi MiATPUMYETHCS
Ha piBHi 0,1 mm/year, a Ha JiHII Ti/UKUBIEHHS BHACIIIOK peareHTHOI 00pOoOKH BOHA
samsmiacs 10 0,03 mm/year y HeaeaepoBaHii Bomai. Po3paxyHOK eKOHOMIYHOT edek-
THUBHOCTI NIOKa3aB, 10 PeareHTHUH CrociO MATOTOBKY BOAM ISl TEIUIOBUX MEPEX Ha
13% nemeBmmid Bix TPaAWIIMHOTO MiIXOLY I MOXE CIyTyBaTH aJbTEPHATHBOIO Tpa-
JULIHHOMY, 0COOIMBO B YMOBaX €HEPro30epeKeHHs..

KurouoBi ciioBa: manosyeneyesa cmans, noasapuzayiinuti onip, KOpo3umemp, menio-
8a mepedica, GHYMpiuHsL KOPO3isl, HAKUN.

Anonyesa 10. C., Manvyesa T. B., Kyonanoscokuii B. C., Buunescokuii O. A.

KopoziitHa moBeainka enekTpoiiTHIHUX criaBiB CoRe 3a BUTpUMKH
Y JIYIKHOMY CEPEIOBHILIL. ....e.vrevervesrensessessessessessenseseeseeseasessessessessessessesassesnsessseessesssesnses

Hocnimxeno koposiliny noBeinky B 1 M pozunni KOH enextposniTuanux GiHapHUX i
MOTPIHMX CIUIaBiB, OCAKEHHUX 3 MUTpaTHO-TipodocdarHux enexTpomiTiB. Ha min-
CTaBi BUMIPIOBaHb IMIIEIAHCY NIOKA3aHO YTBOPEHHS IIUTBHOTO OKCHIHOTO MIAPY, SIKUI
TepEeKpUBAE JOCTYII SIEKTPONITY O METally depe3 TpiluHu Ta nopwu. IlimidpanHo Ta
OOIPYHTOBAHO CSKBIBAJICHTHI CXEMH Ta PO3PAaXOBAaHO MapaMeTpu KOpO3iifHOro mpore-
cy 3a 9 days BUTpHUMKH 3pa3KiB y KOPO3UBHOMY PO3YMHI. 332 JOMOMOTOK XiMi4HOIO
KapTyBaHHs IOKa3aHO, 110 MPOAYKTOM KOpo3ii € mepeBakHO okcuj KobanbsTy. Ilo-
TPIHHMH CIUIAB XapaKTEePU3yeThCs BUILOK IOYATKOBOI KOPO3iHHOIO TPHUBKICTIO
6 kQ-cm™ Ta 3HAYHKMM MONAPHU3ALIMHIM OIIOPOM IiCINIs CHOBLILHEHHS Ta cTabimizanii
Kopo3iiiHoro npouecy — 37 kQ-cm™.

Knrouosi cnosea: xopo3sis, kobanom, peHitl, e1eKmpoocaoiCenHts, Cnias.

Hanunsx M.-O. M., Kopniti C. A. TaribyBaHHs KOpO3ii altoMiHIEBOTO CIIIaBy

€KOJIOTIYHO O€3MCYHOI0 KOMIIO3HUITIEI0 Ha OCHOBI I'yMiapa0iKy Ta IUHK airerary.......

EstexTpoxiMiYHUMH Ta rpaBiMETPHYHUM METOJaMH JIOCHTIPKEHO 1HTI10yBaJIbHI BIACTH-
BOCTi €KOJIOTIYHO Oe3IMeYHOT KOMITO3HIIii Ha OCHOBI TOJicaxapuay — rymiapabiky Ta
COJI aleTaTHOI KUCIOTH — IMHK aleraTty sl MiJBUIIEHHS KOpPO3iHHOI TPUBKOCTI
amominieBoro cruaBy J[16T y HelitpanibHOMY cepenoBulili. BeTanosieHo, mo edek-
THUBHICTH KOMITO3HMIIIi 3pOCTa€E 31 301IBIICHHSIM KOHIICHTpAIlil 1 MaKCHMMalbHa 32 BMiC-
Ty 2 g/l KO)KHOro KOMIOHEHTa. 3axHcHa Jiisl 3yMOBJICHA i a/JiCOPOLIIHIMHU BIIACTH -
BOCTSIMH, 30KpeMa, TiIPOKCHIEHHMH Ta KapOOKCWIFHHMH TPyNaMH, a TaKoX 31aT-
HICTIO KaTioHiB Zn*' B3aeMomisaTy 3 anionamu OH™ 3 mMomabImEM yTBOPEHHAM Tigpo-
KCH/IiB IIMHKY, 1110 CHpHsi€ OIOKYBaHHIO KATOMHUX JIUISHOK Ta YITOBIIbHEHHIO KOPO3ii.
BusineHo, mo cTyniee 3axucTy ciuiaBy mmicast 168 h excriosunii y 0,1%-My pozumHi
NaCl cranoButs 86...89%, mo Bka3ye Ha e)eKTUBHICTh 0OpaHOT KOMITO3HMIIII.

Kuaio04oBi cnoBa: xoposis, exonociuno Oesneuni iH2ibimopu Kopo3sii, npupooHi nomi-
Mepu, noaicaxapuou, CuHepeiuni Komnosuyii, adcopoyis, epekmugHicmy iHei0Y8aHHs,
2ymiapabix, YuHK ayemam.

Hemuenxo H. P., Tkauenxo C. B., Bonoap O. C. IuribyBanHs MikpoOHOI KOpo3ii

CTaJIl YETBEPTUHHUMH COJISIMU IMIZA30XTHOMIHIEO .. .euveutenventententeneenieneeieeteeiesieeieniee e
Bpomimu 2,3-nmiapun-4,5-murigpoiminasol 1,2-a]xiHOMiHINA-3 AOCTIIKEHO K Ol0IHIN
Ta 1HTiIOITOpH MiKpOOHOI KOPO3ii HU3BKOBYTIIELEBOI CTaNi, iHAYKOBaHOI OakTepisiMu
wramy Desulfovibrio sp. M-4.1. EbexTHBHICTB 3aXuCTy MeTaiy Bij 610kopo3ii cTaHo-



BUTH 84,6... 92,4%. BusHaueno, mo iHriOyBaibHI BIACTHBOCTI JOCTIKCHUX PEUOBHH
00yMOBJIEeH] iX aHTHMIKpOOHOIO A€o 10 cynbarBiqHOBMOBaIbHUX Oaktepiii (CBB)
Desulfovibrio sp. M-4.1: miameTp 30HH MpUTHIYCHHS pocTy Oakrepiit 24,7...45,5 mm.
3a MIKpOOHOI KOpO3ii YEeTBEPTUHHI COJIi MOBHICTIO NMPUTHIYYIOTH PICT IJIAHKTOHHOT
¢opmn CBB Ta cyTTeBO BIUIMBAarOTH Ha (OpMYyBaHHs OIOMIIBKH (KUIBKICTH KIJIITHH
3MEHIIYETHCS HAa 6—8 IMOPSJIKIB MOPIBHSIHO 3 KOHTPOJILHUM 3pa3kom). Cysbdarsin-
HOBHA aKTUBHICTh Oakrepiil Desulfovibrio sp. M-4.1 3menmyerscst Ha 88,8...91,6%.
EdexTuBHicTh mii MOCTIIKEHUX YETBEPTHHHUX COJIEH OOTOBOPEHO 3 ypaxXyBaHHSIM
pe3yIbTaTiB pO3PaXxyHKiB MOJEKYIISIPHUX ASCKPHUIITOPIB.

Kuarouogsi ciioBa: wmam cynsgpamsionosmosanvhux 6axmepiu Desulfovibrio sp. M-4.1,
MIKPOOHA KOPO3isi cmaili, 4emeepmuHHti COli IMIOA30XIHOMIHII0, 6ioyudu, iHeibimopu,
MONEKYNIAPHI 0eCKPUnmopu.

Yepros I. O., 3yiiok B. A., [ puyuna B. M., Konooiu I. B.
KopoziiiHa TPUBKICTh IIOPOLIKIB i TAOJIETOK TUTAHATY JUCHPO3iI0

B MOJIeNIEHOMY cepenoBHii TertoHocis peaktopa BBEP-1000............coccoooeevieenee. 100

[MomaHO pe3ymbTaTH aBTOKJIABHHUX BHIIPOOYBaHB KOPO3iHHOI TPUBKOCTI MOPOMIKIB i
TabJIETOK TUTAHATY AWCIIPO3if0 B MOACIHHOMY CEPEIOBHIII i MapaMeTpax TEILIOHOCIST
repmioro KoHTypy peakropa BBEP-1000. BcranosneHo, 1o 3a eKCHO3HUITIT B aBTOKIIA-
Bi 10 500 h xapakTepHe 3MeHIIIEHHS Bark MOPOIIKIB, ska He nepesuinye 0,5%, a 1 30111b-
IIEHHS 3QIEXKATH Bifl iX TycTuan. TabneTku 3 HaiiBumow rycrunoo (7,1...7,2 g/em?)
HaMGiNBII KOPO3iHHO TPUBKI, a 3 IYCTUHOIO 5,74...5,79 g/cm’ KOPOAYIOTh 3 MOHOTOH-
HUM 3pOCTaHHSM Bard 3 TpuBamicTIO ekcrosuilii. Ilicias 2300 h ButpumMkm cepemHiii
npupict cranoBuB ~156 mg/dm* (0,3%). 3minm (ha30BOro CKIamy MHOPOLIKIB i
TabJETOK TICNs KOpO3IMHMX BHIPOOyBaHb HE BHBIEHO. JledexTHi MakeTn
MOTJIMHAIBHUX ~EJIEMEHTIB IICIS aBTOK/IABHUX EKCIIEPUMEHTIB HE BTpadaiu
LUTICHOCTI 1 He 3MiHIOBaNM JHIHHMX po3MmipiB. Ilicast X po3pizaHHS MOpOIIKH Oe3
MEPEIIKO]] BUTATAIN 3 000JOHOK. 3MiHM ()a30BOTrO CKiagy IOpPOIIKIB TakoX HE
3adikcoBaHo.

Kuaro4oBi cioBa: mumanam oucnposito, Kopo3sitina cmilikicms, mabiemKu, NOPOUOK,
2ycmuna.

Anopeuixie O. €., [onincvka I. A., 3eaein H. C., Jlobuax M. O. AKycTHKO-
EMICIFHUI METO]T BU3HAUCHHS 3aJIUIIIKOBOTO PECYPCY CHEPreTHYHOTO

o0J1aiHaHHs 3 TPILIMHAMY TTOB3YYOCTi 332 CTATUYHOTO HABAHTAKEHH. ....cvvevevenenen. 104

Po3pobiieHo akycTHKO-eMiCIHHII MeTOo ] BU3HAYCHHS 3JIMIIKOBOTO PECYpCy eHepre-
THYHOTO OOJIaHAHHS 3 TPIIMHAMH BHCOKOTEMIEPAaTypHOI MOB3Y4OCTi 3a JOBIOTPHU-
BAJIOTO CTATUYHOI'0 HABAaHTA)XEHHS PO3TATOM, B OCHOBI SIKOT'O — 3allPOIIOHOBAHUH pa-
Hillle aBTOpaMu cHoci® MmoOyaoBH €TAJIOHHOI aKyCTHKO-KIHETHYHOI AiarpaMu pocTy
TaKoi TPILIMHU B TAKOMY K MaTepiaii, siK 1 JOCHIIKYBaHHUH, a TAKOXK CXeMa eTaJoH -
HOI aHATITHYHOI aKyCTOrpaMH I[bOr0 Mpollecy. BBakanu, mo 00’€KT pyHHYEThCS
[UISIXOM PO3BHUTKY B HBOMY YK€ HASBHHMX IUIOCKMX TPINIMH B II0Ji HOPMAaIbHUX
PO3TATATFHUX HAnpyXeHb. [104aTKOBY IUTONTY TPIIIMHY 1| HABaHTa)KEHHS 00’ €KTa BHU-
3HAYEHO 3a MTapaMeTpaMM aKyCTOTpaMH, 3alHCaHol Mijx 4ac ii MommpeHHs B JOCHi-
JoKeHoMy 00’ekti. s neMoHcCTpamii 3acTOCYyBaHHS METOJy BHUKOHAHO HYHCIIOBHH
€KCIIEPUMEHT.

KarouoBi cnoBa: mpiwuna sucokomemnepamypHoi nogsyvocmi, aKkycmuyna emicis,
3ANUMKOBULL  pecypc,  emaloOHHA — aKyCMUKO-Kinemuuna oiaepama NOWUpeHHs
MPIWUHY  BUCOKOMEMNEPAMYPHOL NOB3YYOCMI, CXemMa emalOHHOI aHANIMUYHOL
axkycmoepamu nio 4ac nowupeHHs maxkoi mpimunu.



Majd M. Kh., Bahrami M., Nouri A., Nazarpak M. H. TIopiBHIHHS METOJIOM
CKIHUEHHUX €JIEMEHTIB po3MipiB JBOX cKk00 3i crutaBy NiTi

JUTSE KPITUTCHHST KICTKH.....vvevvevvesveesseseessesseessesseessesseessesssessessssssesssessessssssessssssesssssssseens 112

OCKUTBKH TIEPEeTOMH 3aIl’ ICTHUX KICTOK Hal9acTille BiIOYBAIOTHCS B YOBHOITOMIOHIH
KICTI, 3A1HCHEHO MOUTYK HaiBiqmOBiHIIIOr0 po3mipy cko0 3i crutaBy NiTi (HiTHHO-
ay) 3 epexkrom mam’ati gopmu uist ix 3portueHHs. [TopiBHSIHO 1Bi KOMIpECiiiHI CKOOH
(DynaClip™ Bone Fixation System, 10x10 i 14x14 mm). 3 Z0MOMOrow mporpaMu
SolidWorks cTBopeHo Mojienb, 00 JeTallbHO BUBUUTH BIUIUB PO3MIpY CKOO Ha KICT-
Ky. BBakanu, mo 9oBHOIOIIOHA KiCTKA € TPUIIAPOBOIO KOMIIO3UTHOIO CTPYKTYPOIO,
sKa CKJIAAEThCA 3 KOJNAreHy Ta MiHepalbHUX KpucTaniB. OIiHEHO PO3MOoAia Hapy-
JIOTTIOMOT 00 TiporpamMHoro 3abesmedeHHss ABAQUS Ha OCHOBI HITHHOIOBHX CKOO 3
edexroM mam’sTi GOpMH 1 HAANPYKHUX PEXHUMIB. BcTaHOBIICHO, IO 3a MEHIIOTO
po3Mipy cko0 Bi4yTHIIIE IIIOTH HANIPY>KEHHS HA IIEHTPaAJIbHY 30HY KiCTKH, TOMI SIK 32
OLIBIIOr0 — KOHIEHTPYIOThCS Ha nepudepiitHnx 3oHax. ToMmy 3ampornoHOBaHO BHKO-
PHCTOBYBATH 11i CKOOM B Pi3HUX Opi€HTalisfX abo mapajieiabHO OJHA O OAHOI, 100
TOJINIINTH OiOMeXaHIYHY IMOBENIHKY pEreHepOBaHOT KiCTKH.

Kniwouoei cnoea: nepenom Kicmiu, 3powjeHHs KICMKU, CHIA8 3 eheKmom nam smi
@opmu NiTi, ckoba, ckiHuenHuil elemenm, YO8HONOOIOHA KiCMKA, MOOeNI08aAHHSL.

Koszauox O. I1. JlokanbHe QpUKIliHE 3HOIYBAHHS PYKHOTO MIBIPOCTOPY

3 PETYISIPHOIO CHCTEMOTO BHCTYTIIB. . ...uveuveeneeteeneesseeneesueeneesseensesseensesseensesneeenseeennneens 121

JocnipkeHo KOHTAaKT JBOX TNMPYKHHUX IMIBIUIOMIMH (IUIocKa Jedopmaris), TOBEpXHS
OJTHOTO 3 SIKUX MA€ IOJIOT] MEePioANYHI BUCTYNHN LIMIIHIPUYHOI popMH, 3a JIOKAIBLHO-
ro 3HOINYBAaHHS Ha OCHOBI MOJeNi (PPHUKIIHHO-BTOMHOTO pyiHyBaHHsA. ChopMysbo-
BaHy KOHTAKTHY 3a/1ady 3BEICHO IO CHHTYISIPHOTO iHTErpo-audepeHiatbHoro piB-
HSHHA 3 sapoM [inp0epTa Ui TOBIIMHY 3HOIIEHOTO MaTepialy Ta PiBHAHB IJIS BU-
3HAYEHHS HEBIJIOMUX IUITHOK 3HOUTyBaHH:. [IpoaHanizoBaHO 3MiHY ()OPMH BHCTYIIiB
Ta KOHTaKTHOI'O THCKY MiCIIs 3HOITYBaHHS.

Kuai04oBi cioBa: 3HocokoHmaxm, pezyisipHa mMeKCmypd, JOKAlbHe 3HOULYBAHHA,
cuneynapHe inmezpo-ougepenyianvie pieHAHHI.
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Pohrelyuk I. M., Lavrys S. M., Trush V. S., Luk’yanenko A. G., and Kravchyshyn T. M.

Effectiveness of gas nitriding of two-phase titanium alloys..........ccoceeverveniiienennen.

Assessment of the efficiency of gas nitriding of two-phase titanium alloys was carried
out using metallographic, XRD and durometric analyses. It was shown that the higher
[B-stabilization coefficient in the alloy, the lower the intensity of nitride formation and
gas saturation during nitriding. It was shown that the lowest nitriding efficiency cor-
responded to BT22 high-alloyed titanium alloy with the highest pB-stabilization coef-
ficient. The main technological (thermal cycling) and structural (preliminary deforma-
tion or laser treatment) approaches to their increasing the nitriding efficiency are
analyzed.

Keywords: two-phase titanium alloy, gas nitriding, hardness, structure, combined
treatment, intensification.

Podhurska V. Ya., Kuprin O. S., Chepil R. V., Ostash O. P., Prikhna T. O.,

Sverdun V. B., and Bortnytska M. O. Physicomechanical properties of coatings
based on MAX phases of Ti,AlC and (Ti, Nb),AIC at 20°C and 500°C......................

Physicomechanical characteristics, in particular wear resistance at 20°C and 500°C
and resistance to fretting fatigue at 20°C of the steel (0.15C—-16Cr—5Co—-2Ni—0.7V—
0.6Mo0—-0.3Nb—0.4N) without and with coatings obtained by the method of vacuum-
arc deposition using targets based on the MAX phases of Ti,AlIC and (Ti,_.Nb,),AlC,
where x=0.1 and 0.2, are investigated. It is established that at 20°C the friction
coefficient and the wear specific rate of all coatings are greater than that of the studied
steel in contact with a ball made of the steel (1.0C—1.5Cr—0.3Ni—0.3Mn-0.3Si—0.25Cu)
under a load of 2 N. No unambiguous relationship between microhardness and tribo-
logical characteristics of materials is recorded. At the same time, the resistance to
fretting fatigue of the samples with Ti,AIC-based coating in contact with the Ni-alloy
(17Cr-12W-11Fe-6Co-3Ti-1.5Nb-1.6Al) in high-cycle region (N > 10° cycles) is
significantly higher than that of uncoated samples. At 500°C the tribological charac-
teristics of all materials decrease, but the least for samples with Ti»AlC based coating.
No positive influence of niobium doping on the wear and fretting fatigue resistance of
these coatings is found.

Keywords: high alloyed steel, coating, high temperature, titanium MAX phases,
microhardness, tribological characteristics, fretting fatigue.

Trembach B. O., Hlushkova D. B., Hvozdetskyi V. M., Vynar V. A., Zakiev V. I,

Kabatskyi O. V., Savenok D. B., and Zakavorotnyi O. Yu. Prediction
of filling factor and charge density of self-shielding flux-cored wire
With variable COMPOSILION......ccuiiiierieeiieiieeieerieeeieerite st esteesebeeseeessaeeteessaeeseessseennnns

The use of exothermic addition (EA) as a filler core component in a flux-cored wire is
a promising way to improve the welding and technological characteristics of welded
joints. The mathematical models to determine the core filler density and the filling
factor, which depend on the EA content, the ratio of graphite and oxidizer of the EA
(CuO/C) and the ratio of the oxidizer to the reducing agent in the composition of the
EA (CuO/Al) are built. It is found that the investigated fusion modes depend most of
all on such parameters: EA = 26...28 mass%, CuO/C = 4...4.5 and CuO/Al =4.5...5.25.

Keywords: self-shielded flux cored wire, fusion, fill factor, exothermic addition.



Kolomiyets V. V., Antoshchenkov R. V., Luk’yanenko V. M., Ridnyi R. V.,

Kharchenko S. O., Fabrychnikova I. A., Bohdanovych S. A., and Svirhun O. A.
Characteristics of the quality of deposited details treatment.............ccoceevereeereeennnen.

The quality characteristics of the finishing treatment of deposited materials with cut-
ting wires made of hard alloy and super hard material (hexanite-R) are investigated. It
has been established that during finishing turning of the deposited parts, the low
roughness of the machined surface is achieved when machining with hexanite-R cutters.
The roughness of the machined surface depends on the feed the optimum cutting
speed, the shape of the tool tip and its wear. The depth of the surface hardening of the
machined layer with cutters is greater when turning the weld materials of low hardness.
When turning with hexanite-R cutters, compressive residual compression stresses are
formed in the surface layer, which improve the performance characteristics of parts.

Keywords: treatment, dopped materials, quality, rougness, machine parts.

Babak V. P., Fialko N. M., Shcepetov V. V., Kharchenko S. D., Hladkyi Ya. M.,

and Bys S. S. Self-lubricating glass composite nanocoatings.............ccoeeeeverreerveernnnen

The friction and wear characteristics of the developed nanostructured glass-composite
self-lubricating coatings, the structural components of which have a qualitative effect
on the graphitization process and ensure the production of an a-graphite surface layer
that minimizes contact parameters, are investigated. The positive role of the glass
phase in the form of aluminoborosilicate, which affects the tribological properties of
coatings, has been established. It is established that an increase in adhesive strength is
achieved due to the formation of a surface layer of glassy sodium silicate during
spraying. It is stated that the intercalation of the graphite layer by the particles of the
subsurface zone does not affect the tribotechnical characteristics of the coatings. The
developed nanostructured glass-composite coatings demonstrate high anti-friction
characteristics throughout the entire load-speed range of tests.

Keywords: friction, wear, wear intensity, glass composite, nanostructure.

Shevchenko O. M., Kulak L. D., Kuzmenko M. M., Koval O. Yu., Kotko A. V.,

Kravchenko 1. F., and Firstov S. O. The influence of the deformation

and heat treatment on the structure and heat-resistant properties

OF Ti—Al-ZI—S1 Ql10YS....uieieeiieiecieie ettt e s esaeenenees
The heat-resistant Ti—-Al-Zr—Si alloys (basic Ti—(6-7)Al-(2-3) Zr—(1-1.5)Si and
additionally alloyed Ti—(6—7)Al-(3-5)Zr—(1-1.5)Si—(2—4)Sn), obtained by electron
beam smelting were studied. Deformation was carried out in the B- or upper part of
the (ot+P)-area by means of forging and rolling into a strip. The influence of
deformation and heat treatment modes on the structure and heat-resistant properties of
the obtained alloys was investigated. The rolling, which was carried out at the upper
part of the a+f area, and the fine-grained uniform structure with a grain size of
10...20 pum in the base alloy was obtained. Internal stresses and defective substructure
of the deformed alloy intensify the decomposition of the solid solution and promote
the formation of evenly distributed dispersed silicides, which allows obtaining high
strength and heat resistance characteristics. Tensile tests at 20; 650 and 700°C of the
Ti—(6-7)Al—(2-3) Zr—(1-1.5)Si alloy samples after deformation and annealing also
showed a fairly high level of the tensile strength and yield strength, the relative
elongation meets the requirements for heat-resistant alloys. As a result of holding 20 h
at the operating temperature of 700°C, the structure becomes more equilibrium, due to
which the strength level of the deformed alloy decreases, and the relative elongation
increases. Additional alloying of the base alloy with zirconium and tin slightly
increases plasticity and decrease heat-resistant properties.

Keywords: heat-resistant titanium alloys, strength, heat-resistance, structure,
silicides.



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

and Chuhai O. M. Electrochemical properties of plasma-electrolytically
oxidized aluminum coatings sprayed on MAS magnesium alloy...........ccceeereeneeennen.

The aluminum-based coating was sprayed onto a substrate made of MA5 magnesium
by detonation and thermal vacuum methods. Potentiodynamic polarization studies
were carried out to evaluate corrosion resistance of the modified surfaces. Thermal
vacuum coating is non-porous, but thin (~ 50 pm). In the process of synthesizing the
oxide ceramic coating, the plasma-electrolyte oxidation (PEO) layer of the aluminum
coating almost does not interact with the magnesium base. It was found that the corro-
sion resistance of the detonation coating was twice as high as that of the MAS5 magne-
sium alloy, but the layer synthesized on the PEO coating neutralized this effect. This
is due to the growth of the PEO layer through the sprayed coating (thickness ~ 200 pm)
to the base and the presence of through pores in it, which over time causes the peeling
of such a combined coating. The opposite electrochemical picture can be observed on
the surface of the thermal vacuum sprayed coating without and with the presence of a
PEO layer on it. Here, the corrosion currents are lower by 25 times and by 2 orders of
magnitude, respectively. Such a significant difference in the corrosion resistance of
aluminum coatings is caused by their porosity and defects in the structure, which is due
to the peculiarities of the technological process.

Keywords: MAS5 magnesium alloys, detonation coating, plasma electrolytic oxidation,
corrosion properties, porosity.

Dergach T. O., Sukhomlin G. D., Deyneko L. M., Zhou-Hua Jiang,

and Jialong Tian. The influence of surfactant elements on grain boundary
structure of grain boundaries and resistance against intergranular corrosion
of austenitic Cr—Ni and Cr—Ni—Mo StEElS.........couerueiririririniniinenencreeerereeeeaee

The maximum permissible content of surface-active elements of carbon, nitrogen and
boron in low-carbon Cr—Ni and Cr-Ni-Mo steels, which provide high resistance
against intergranular corrosion (IGC) when tested in strongly and weakly oxidizing
environments, have been established. It has been proven that in order to ensure high
resistance against IGC when tested in boiling 65% HNO; (according to ISO 3651-1),
the carbon content in 03X18H11 (304L) and 03X17H14M3 (316L) steels should not
exceed 0.025% and 0.015%, respectively, and when tested in boiling H,SO4 (ISO
3651-2, method B) — 0.03%. It is established that nitrogen in the amount of up to
0.2% does not have a negative effect on the IGC of the studied steels, and the simul-
taneous increase of nitrogen and carbon gives a negative synergistic effect. The nega-
tive influence of 0.003% and, to a greater extent, 0.03% boron on the grain boundary
structure and resistance against IGC of steels hardened at temperatures >1100° is
shown. Technologies for increasing the resistance against IGC of pipes made of the
studied steels have been developed, taking into account the principle of grain bounda-
ry engineering of polycrystalline materials.

Keywords: austenitic Cr—Ni and Cr—Ni—-Mo steels, surface-active elements, carbon,
nitrogen, boron, intergranular corrosion resistance, grain boundary engineering.

Shcherbakova L. G., Korzhova N. P., Legka T. M., Sameluk A. V., Voskoboinik 1. V.,

and Melnyk V. Kh. Corrosion resistance of eutectic AlI-Mg—Ge alloys........cc.ccccueeneee.

The influence of alloying on the mechanical and corrosion properties of casting eutectic
(a-Al + Mg,Ge) aluminum alloys based on the AlI-Mg—Ge ternary system has been
studied. Corrosion dissolution of these alloys in 3% NaCl solution is studied by
electrochemical (voltammetric, chronopotentiometric) and gravimetric methods. It is
shown that according to the scale of corrosion resistance these alloys are stable or
very stable, and the combination of corrosion and strength properties can compete
with industrial casting aluminum alloys.

Keywords: corrosion, casting aluminum alloys, mechanical properties, ternary



system Al-Mg—Ge.

Vasyliev G. S. and Herasymenko Yu. S. Use of corrometers for controllable

reagent water treatment in heating Networks............occvecveriecenieneniene e

Testing of the reagent method of water treatment with the use of corrosion control
devices was carried out at the district boiler house of Kyiv city. To control the corro-
sion rate, corrosion rate probes were installed on the forward and reverse pipelines of
the heating network, and on the supply line. The anti-scale efficiency of the reagent
was determined by measuring the change in the hardness of water before and after the
heating equipment. The results of corrosion monitoring showed that the corrosion rate
in the heating network is maintained at 0.1 mm/year. The corrosion rate on the feed
line due to reagent water treatment was reduced to 0.03 mm/year in non-deaerated
water. The calculation of economic efficiency has shown that the reagent method of
water treatment for heating networks is 13% cheaper than traditional approach and
can serve as an alternative to traditional, especially regarding energy conservation.

Keywords: mild steel, polarization resistance, corrometer, heating network, internal
corrosion, scaling.

Yapontseva Yu. S., Maltseva T. V., Kublanovsky V. S., and Vyshnevskyi O. A.

Corrosion behavior of electrolytic CoRe alloys under exposure
in an alkaline MEdIa........ccoouirierieiiieiee ettt bbb

Corrosion behavior of electrolytic binary and ternary alloys in the 1 M KOH solution
deposited from citrate-pyrophosphate electrolytes was studied. Based on the performed
impedance measurements, the formation of a dense oxide layer, which blocks the
access of the electrolyte to the metal through cracks and pores, is shown. Equivalent
schemes have been selected and substantiated, and the parameters of the corrosion
process have been calculated for 9 days of the samples exposure in the corrosive so-
lution. Using chemical mapping, it is shown that the corrosion product is predomi-
nantly cobalt oxide. A ternary alloy is characterized by a higher initial corrosion
resistance of 6 kQ-cm™ and a significant polarization resistance after slowing down
and stabilization of the corrosion process — 37 kQ-cm™.

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

Danyliak M.-O. M. and Korniy S. A. Corrosion inhibition of aluminium alloy

by environment-friendly composition based on gum arabic and zinc acetate..............

The inhibitory properties of an environment-friendly composition based on poly-
saccharide — gum arabic and acetic acid salt — zinc acetate to increase the corrosion
resistance of J[16T aluminium alloy in a neutral environment were investigated by
electrochemical and gravimetric methods. It was established that the inhibitory effi-
ciency of the composition increased with increasing concentration, and was maximal-
ly effective at 2 g/l of each component. The protective effect of the composition can
be associated with the adsorption capacity of zinc acetate and gum arabic, due to the
presence of hydroxyl and carboxyl groups in them, as well as the ability of Zn** cations
to interact with OH™ anions, with the subsequent formation of zinc hydroxides, which
blocks cathode areas and slows down corrosion processes. It is shown that the degree
of protection of the JI16T aluminium alloy after 168 h of exposure in a 0.1% NaCl
solution is 86...89%, which indicates the effective protective effect of the selected
inhibitory composition.

Keywords: corrosion, environmentally friendly inhibitors, natural polymers, poly-
saccharides, synergistic compositions, adsorption, inhibition efficiency, gum arabic,
zinc acetate.



Demchenko N. R., Tkachenko S. V., and Bondar O. S. Inhibition of microbial
steel corrosion by quaternary salts of imidazoquinolinium.............ccccocceevireeicreninns

The 2,3-diaryl-4,5-dihydro-imidazo[1,2-a]quinolinium-3 bromides were tested as
biocides and inhibitors of microbial corrosion of low-carbon steel induced by bacteria
of strain Desulfovibrio sp. M-4.1. The degree of metal protection against corrosion
induced by sulfate-reducing Desulfovibrio sp. M-4.1 bacteria is 84.6...92.4%. 2-(para-
tolyl)-3-(41-methoxyphenyl)-4,5-dihydro-imidazo[ 1,2-a]quinolinium bromide de-
monstrated the best protective effect. It was established that sulfate-reducing bacteria of
Desulfovibrio sp. M-4.1 strain are sensitive to 2,3-diaryl-4,5-dihydro-imidazo[1,2-a]
quinolinium-3 bromides. Under the action of imidazoquinolinium quaternary salts, the
inhibition zones of bacterial growth have the diameters of 24.7...45.5 mm. Quaternary
salts of imidazoquinolinium completely suppress the growth of sulfate-reducing De-
sulfovibrio sp. M-4.1 bacteria in plankton and significantly affect the formation of
biofilm (the number of cells decreases by 6—8 orders compared to the control sample)
under conditions of microbial corrosion. Suppression of the sulfate-reducing activity
of Desulfovibrio sp. M-4.1 bacteria by quaternary salts of imidazoquinolinium (by
88.8...91.6%) was proven. The effectiveness of the quaternary salts was discussed
with account of the calculation results of molecular descriptors.

Keywords: strains of sulphate-reducing bacteria Desulfovibrio sp. M-4.1, microbial
corrosion of steel, quaternary salts of imidazoquinolinium, biocides, inhibitors, mole-
cular descriptors.

Chernov I. O., Zuyok V. A., Grytsyna V. M., |Belash M. M., and Kolodiy I. V.
Corrosion resistance of dysprosium titanate powders and tablets

in the model environment of the coolant of the WWER-1000............ccccoeevvvvveennenn.. 100

The results of autoclave tests of corrosion resistance of dysprosium titanate powders
and pellets in the model environment and the parameters of the primary coolant of the
WWER-1000 reactor are presented. It is found that when exposed to an autoclave for
up to 500 h, the powders are characterized by a decrease in weight, which does not
exceed 0.5%, and its weight gain depends on their density. Pellets with the highest
density (7.1...7.2 g/cm?®) are characterized by the highest corrosion resistance. Corro-
sion kinetics of dysprosium titanate pellets with a density of 5.74...5.79 g/cm® is cha-
racterized by a monotonous weight gain with increasing exposure in the autoclave.
After 2300 h of autoclaving, the average increase was ~156 mg/dm? (0.3%). The change
in the phase composition of powders and pellets of dysprosium titanate after corrosion
tests is not detected. Studies of the conditions of defective absorber elements models
after autoclave tests have shown that they retain their integrity without changing the
linear dimensions. After cutting the absorber elements models, the powders are freely
removed from the cladding. The change in the phase composition of the powders is
also not detected.

Keywords: dysprosium titanate, corrosion resistance, pellets, powder, density.

Andreikiv O. Ye., Dolinska 1. Ya., Zviagin N. S., and Liubchak M. O. Acoustic-
emission method for determining the residual life of energy equipment

with creep cracks under static 10ad...........ccooieiiiieiiiiii e 104

An acoustic-emission method for determining the residual life time of power equip-
ment with high-temperature creep cracks under long-term static tensile load has been
developed. This method is based on the previously proposed method of constructing a
reference acoustic-kinetic diagram of the propagation of a high-temperature creep
crack in the same material as the object under study, as well as a scheme of a refe-
rence analytical acousogram during crack propagation. The essence of the method is



as follows. It is believed that the object fracture takes place by the propagation of
already existing plain cracks in it, near which there are normal tensile stresses. It is
proposed to determine the initial area of the crack and the load of the object based on
the parameters of the acousogram recorded during crack propagation in the investig-
ated object. The numerical experiment was conducted to demonstrate the application
of this method.

Keywords: high-temperature creep crack, acoustic emission, residual resource,
reference acoustic-kinetic diagram of high-temperature creep crack propagation,
scheme of the reference analytical acousogram for high-temperature creep crack
propagation.

Majd M. Kh., Bahrami M., Nouri A., and Nazarpak M. H. A finite element
comparison between two sizes of NiTi commercial staples used
in scaphoid fracture fiXation........ccveruieecieerie ettt e e e ebre e e e 112

Most carpal bone fractures occur in the scaphoid. This work is aimed at finding the
most suitable size of NiTi shape memory alloy (nitinol) staples to heal scaphoid frac-
tures by comparing two commercially available compression staples (DynaClip™
Bone Fixation System, 10x10 and 14x14 mm). In the present study the scaphoid bone
was selected for simulating a model in SolidWorks software. To accurately investiga-
te the effect of staple size on the bone the scaphoid was assumed to be a three-layer
composite structure consisting of collagen and mineral crystals. The stress distribu-
tions along a path located at the waist of the scaphoid were assessed. The finite element
analysis was carried out in ABAQUS software based on the nitinol staple shape memo-
ry effect and super-elasticity behavior. The results indicated that the smaller size of
staples induced a more significant stress on the central zone of the scaphoid, whereas
the larger size of staples showed a peak stress concentration on the peripheral zones
with a reduced stress concentration at the center. Hence, it is suggested to utilize the
two of these staples in different orientations or in parallel with each other to improve
the biomechanical behavior of the regenerated bone.

Keywords: bone fracture, bone healing, shape memory NiTi alloy, staple, finite
element, scaphoid, simulation.

Kozachok O. P. Local frictional wear of an elastic half-space with a regular
SYSLEM O PrOLIUSIONS ...eeveeieeieiiieieeiieieeeeieeetete ettt ae st e e et esteesaebeenaenseenseesnseeennes 121

Wear-contact of two elastic half-planes (plain deformation), the surface of one of
which has periodic sloping protrusions of cylindrical shape under local wear on the
basis of the model of frictional-fatigue fracture is investigated. The formulated con-
tact problem is reduced to a singular integro-differential equation with a Hilbert nu-
cleus with respect to the thickness of the worn material and equations for determining
the unknown areas of wear. The shape of the protrusions and contact pressure at the
beginning and after wear are analyzed.

Keywords: wear-contact, regular texture, local wear, singular integro-differential
equation.
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