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3MICT

Hapiecokuii O. E., Criocnoui I'. B., Ilynina T. B., Crioicrnou B. JI., Conioop H. A.
Brune nutomoi MarnetHoi cipuiinstauBocti craneit AISI 304 ta 08X18H10
Ha TX TPaHUYHI TOTCHIIATH B XJIOPHIOBMICHUX CEPEHAOBHIIAK. .. .evvrevrereerrereensenreesnennns 5

[NoTeHIioMMHAMIYHUMI METOIAMH JTOCITIKEHO TpuBKicTh ctaeit AISI 304 1 08X18H10
JIO IITMHHOT KOPO3il B XJIOPHIOBMICHUX CEpelOBHIaX. BCTaHOBICHO MIMPUHY 3a30-
py (0,3 mm) Mix 3pa3koM i KOHTPTLIOM SIK MOJCIb MK CYMDKHUMH IUTACTHHAMHU
IUTACTUHYATHX TEIJIOOOMIHHUKIB. 3a IUIOLIAMH METII TicTepe3nucy Mo0yIoBaHHX
AQHO/HUX MOTEHIIIOIMHAMIYHIX KPHBHX MPSMOTO i 3BOPOTHOTO XOAy HMOPIBHSHO 00’€M
JIOKATFHUX TIOIIKOJA BiJ HIUTMHHOI KOPO3ii AOCHiIpKyBaHHX cTaneil. MakcuManbHi
TDIOMII TIETIi TICTEPE3UCy CTalleit Ta 00’ €M JIOKATHHUX KOPO3IHHUX TOIIKO] BCTAHOB-
JIEHO B IUIaBKax 3 HadmeHmmamH (2,23-107% 1 2,24-10° m*/kg) Ta maibimsmmm (2,31 x
x10* m’/kg) 3HaYEHHAMH IUTOMOI MapaMarHETHOI CIPHHHATIMBOCTI Yo AyCTEHITY.
BusiBneHo, mo moreHmian BUTbHOI KOpo3ii Eeor CTaJleW IHTEHCUBHO 3CYBA€THCS Y
Bin’emuuit (Bix —0,28 mo —0,41 V), a penacusariii £y, i TIITHHHOT KOPO3iTl Eerey — Y JI0-
nmatauii 01k (Bix —0,38 1o —0,29 V i Big —0,1 10 0,1 V) BiAmoBiqHO 31 30IBIICHHAM Ta-
pametpa Yo Bix 2,23-10% no 2,25-10® m’/kg, mo crpusie 3pocrannio ix AE-kpurepiro
B miymaA Bix 0,02 1o 0,69 V Ta omopy miauHHINA KOpo3ii. [{e 3yMOBICHO THM, IO B
boMy iHTepBaJli 3Ha4eHb AE 3MiHY Yo Bu3Ha4aroTh BMicToM C, N, S, P i Cr y TBep-
JIOMY pO34HHi aycTeHity craneil. [lokazaHo, 1m0 31 301IBIICHHSIM TapaMeTpa Yo cTanei
1o 2,31-10® m’/kg ix motenmian E. 3cyBacThes y momataumii Bix —0,41 mo 0,32, a
E., Euev vy Bin’emumii 6ik Bixg 0,29 go 0,15 i Bix 0,1 mo —0,02 V BimmosimHO, 1m0
cpusie 3HIKeHAO AE-KkpuTepito craneit Bix 0,65 mo 0,14 V Tta ix omopy MIiIHHHIN
koposii. [Tapamerp yo cTajeil € iHTErpaJbHOI XapaKTEPHCTUKOK MapaMarHeTHOTO
CTaHy ayCTEHITY i HOr0 MO>KHa 3aCTOCOBYBATH UTSI OI[IHFOBaHHS OTIOPY IIUTHHHIN KO-
Po3ii B XJIOPUIOBMICHHX CEpeIOBUINIAX.

KarwouoBi cioBa: winunna xopo3sis, aycmenim, numoma MacHemHa CHRPULHAMIU-
8icmb, CMPYKIMYPHA 2emepO2eHHICMb, 2PAHUYHI NOMEeHYIanu, XI10pudo8MIcHe cepe-
dosuuye.



3inw 1. M., [ayxo B. M., Xnonux O. I1., Cobooow H. U., Kopniti C. A. Biinmus
eoriT-ocdaTHOro MPOTUKOPO3iHHOTO MIrMEHTY Ha 3aXHUCHI BIACTHBOCTI
SIIOKCUTHOTO TIOKPHUTTS HA BYTIICLIEBIH CTAMI . .cveeeveeeriierinieiirieeenieeeteeeteeereseereneenens

HocnimkeHo BIUUB LeomiT-pocdaTHOro MpOTHKOPO3IHOTO MIrMEHTY, OlIep)KaHOTO
MEXaHOXIMIYHIM METOZOM, Ha 3aXHMCHI BIACTHBOCTI €IOKCUAHOTO MOKPUTTS HA BYT-
JereBii crami. MeTromamMu eJIeKTPOXiMIYHOI IMIETaHCHOI CIIEKTPOCKOMIi, ONTHYHOT
3D mpodinomeTpii Ta BUIpoOyBaHHIMH y KaMepi Teria i BOJIOTH BCTaHOBIJICHO, IO 3
HOro J0naBaHHAM A0 SMOKCHUIHOT IPYHTOBKH CYTTE€BO 3MEHIIYEThCS IIBUAKICTB Mif-
TUTIBKOBOI KOPO3ii MeTay.

KoroudoBi ciioBa: gyeneyesa cmanb, enokcuone noKpumms, npOmMuKoposiiHull yeo-
aim-gpocghammuil niemenm, mMexanoximiuna Moougixayis, nioniieKo8a Koposis.

Tepyux O. M., Dicux O. B., €3epcvra O. A., Kogoys M. O., ['onosuyx M. A.,

Enisnuescoxuii 10. 1., Tawax M. C. OcobmuBocti Moandikauii HoBepxHi
aMOp(HUX CIUIABIB OJIITOMEPHUMH TOKPUTTAMH 31 CIUPTOBUX POZUUHIB........ccvvee....

MeTomaMu BONBTAMIIEPOMETPIi, IMIIETaHCHOI CIIEKTPOCKOITii, CKaHIBHOI €IEKTPOHHOT
Ta aTOMHO-CHJIOBOI MIiKPOCKOIIIT JOCTIIKEHO MOMU(IKAIil0 KOHTAKTHOI Ta 30BHIII-
HbOI TIOBEPXOHb CTpiuKOBUX amopdHuxX cmiaBiB  FesssNijgMoosSicoBiag 1
Fes3,1CuioNb; 0SiissB74 1%-Mu po3urHaMU OJITONEPOKCHIIB HA OCHOBI BiHINIAICTATY,
2-TpeT-0yTHimnepokci-2-metui-S-rekcen-3-iny (BEII), maneinoBoro anriapumy ta H-
BiHU1 mipponigony, BEIT i 2-gocdoHookci eTnn 2-MeTakpuiiaTy B i30MpOIIOBOMY
ciupTi. Beranosieno popMyBaHHS MIITBHIMINX TOKPUTH Ha MTOBEPXHI CTPIYKH CIUIABY
Fess,5sNi1,0M0o,sSi60B140 Ta 3rmamKyBaHHs i penbedy BHACTIAOK JOKAIBHOI amcopOrii
MaKPOMOJIEKYJI OJTiIrOTIEPOKCHUIIB.

KuarouoBi ciioBa: amopgui cniasu, moouixayis, 01iconepoKCcuOHi NOKpUmmsi,
KOPO3iliHa MpusKicmoy, el1eKmpoXiMiuti XapaKxmepucmuxu.

Mapmuniok A. B., Cmeyuwun M. C., L{enenrox M. I., bopuc M. M., banoypa B. M.,

Mixanescokuu B. []. KapitariiiHo-epo3iifHe 3HOITYBaHHS aMiHOIIIACTY
B MOJICTIBHUX CEPEIOBHIIAX I[KPOBOTO BUPOOHUIITBA. ......ceveneereneerereereresseeneeneenseennens

[IpoananizoBaHO TOKAa3HUKW KaBIiTAI[iHO-€PO31HHOT TPUBKOCTI PEaKTOILIACTHIHHX
MOJIIMEPHUX MaTepialiB, 30kpeMa aminomiacTiB Mapok KOA-1, KDA-2 ta KM®DA-3,
Yy HEWTpaJbHOMY, KHUCIIOMY 1 JIy)KHOMY cepefoBumax. OTpuMani pe3yibTaTh po3TJlsi-
HYTO y MexXax (i3UKO-XIMIYHOI MEXaHIKH PYWHYBAaHHS MOJIMEpIB 3 ypaxyBaHHIM
crierdiky KaBiTalifHOro HaBaHTAXXEHHS, BUAY CEPENOBHUINA 1 MOXIMBUX MEXaHi3-
MiB iX pyHHYBaHHSI.

KuarouoBi caoBa: xasimayitino-epo3iiine 3HOULYBAHHSA, AMIHONAACMU, KOPO3UBHO-
akmueHi cepedosuya.

Hluwxina FO. O., baznox I'. A., Kupuniox €. C., Kupunox C. @., Tonouuna O. B.,

Tanaw B. M. CtpykTypa, pa30BHl CKJIA]] Ta MEXaHIUHI 1 KOPO3iiHI
BJIACTHBOCT] JTFOMOMATPHUHHUX KOMITOZHTIB. ... c.veuveueeneententeneentesensenseasessesseseesenseneesanes

JocmimkeHo CTpyKTypy, (pa3oBuii ckitax, OCHOBHI MeXaHIuHI Ta KOpPO3iifHi BIacTH-
BOCTI IMOPOILIKOBUX aJTFOMOMAaTPUYHHUX KOMITO3HUTIB, OTPUMAHHX METOJIOM Tapsaoro
wrrammysansst (I'HI). 3a pesynpTatamMmu 10CiiPKEHb MIKPOCTPYKTYPH CHHTE30BaHUX
JIraTyp Pi3HOTO CKJIany BUSBJICHO CBITJII YACTUHKH 3MIIHIOBAJILHOI (ha3u pi3HOMAHIT-
HUX JUCIIEPCHOCTI Ta POPMHU, SIKi IOCUTH PIBHOMIPHO PO3IOALIEH] y Cipiii MeTaseBii
MaTpuli. MeTogoMm peHTreH0(a30BOTo aHaNi3y BCTAHOBIICHO HiTKi JiHii KapOixy TH-
TaHy Ta aJIOMIHIIO 1 HU3KY JIiHIH, 10 Hanexarts amoMiHigam tutany AlsTi, AlsTis,

Al Ti, AlTis, AlsTi,. AmoMoMaTpU9IHI KOMIIO3HUITIIHI MaTepiaiy 3MIITHEHO JIraTypa-
mu cucremu Al-C-Ti pizHoro ckiany. Busineno, mo y ix MikpocTpyKTypi € aBi ¢a-
3M: OCHOBa — MaTpHILA 3 AIOMIHIIO, Y SIKiil pO3MOoiIeHi arnoMepath jiratypu. Kom-



MO3UTH, JieroBaHi 15 mass% miratypu (20A1-64Ti—16C) y BuxigHil MUXTi Ta oxep-
*aHi MeTogoM crikanHs Ta I'lll, MaroTh MiIBHIIEHI XapaKTePUCTUKU MIITHOCTI i TPHB-
Kiy 3,5%-my pozunni NaCl.

Kutio4oBi cjioBa: anomomampuuni KOMRO3UYitini Mamepianu, Mexaniyni ma Kopo3-
it nacmueocmi, enekmpoximiuHa Kopo3is, eapsade Wmamny8anHs.

Banuyvkuii O. I, Cupomiok A. M., Isacvkesuy JI. M. BruinB ra30noiOHOTO BOIHIO

Ha BIIACTHBOCTI KapOMIIHOTO HIKEIbKOOAIBTOBOTO CILIABY
34 CTATUYHHUX 1 HUKITTYHAX HABAHTAMKEHD.......eeeeeveeeeeeeeeeeeeeeeeeeeeeeeeesesaeeesoeeeesseseesnnnes

JlocmimkeHo BIUIMB BOJHIO 3a THCKIB 10 65 MPa Ha MIIHICTb, IJIACTUYHICTD 1 MaJio-
OUKJIOBY TOBTOBIUHICTH 3pa3kiB 3i cmiapy XHO0KMIOBBT® 3a temmeparyp 293...
1073 K, mBuakocreit koporkodacHoro posrsary 0,1...100 mm/min, gactoTm i
amutiTyau nukitigHoro 3ruay 50 Hz ta 0,8 1 1,6%, BignoBigHo. BeranoBneHo, mo xa-
PaKTEpHCTHKH 3pa3KiB 3MEHIIYIOTHCS 31 3pOCTAHHSIM THCKY BOJIHIO, 3HIDKCHHSIM LIIBH/I-
KOCTI 1 aMIUIITy 1M HABaHT)XXEHHS Yy BOJHI. 32 MaKCUMAJILHOTO OKPUXYEHHS TPH TUC-
Ky BonmHIo 65 MPa i mBuakocti po3rsary 0,1 mm/min rpaHuns MiIHOCTI Ta iCTHHHE
HAMPYKCHHS PO3PHUBY TJIaIKUX 3pa3KiB 3MEHIIYIOThCS y 1,5 pasa, a rpaHMIls MIITHOCTI
3pa3KiB i3 KOHIIEHTPATOPOM Halpy>XeHb — OUTBII HXK y nBa pas3u. llpu npomy Bindy-
Ba€THCS KPUXKE MiK3EpEeHHE PyHHYBAHHS 1 PAKTUYHO TOBHICTIO BiJICYTHS IUIACTHY -
Ha nedopmaris 3pa3kiB. 3 MiABHIICHHAM TEMIICPAaTyPH BIUTMB BOJHIO 3MEHIIYETHCH,
OJTHAK 3aIMIIAEThCS BiqayTHUM 10 1073 K.

KuiouoBi cjioBa: orcapomiynuii HikerbKoOAIbmosull Cniag, 8ooHese OKPUXUEHHs,
MANOYUKII08A 008208IUHICIb, MIYHICHb, NIACMUYHICID.

LHupynenux O. T., Cmyoenm O. 3., 3gipro O. L., [Jemanuyk /]. O., Benepuniok O. I.

OmuiHIOBaHHS BOAHEBOI KPUXKOCTI €KCILTyaTOBaHOI TPYOHOT cTai
METOJIOM J-THTETPAIIA .....evvinrrinieniieiieetteteeesteeeeeee et et a et se s es e sseee s seneeaes

PyiiHyBaHHS, 3yMOBJICHE BOJAHEBHUM OKPUXYCHHSM, € OCHOBHOIO MPOOIEMOIO /ISl Ha-
JiifiHOCTI Ta Oe3MeKku TPAHCIOPTYBAHHS BOJHIO ra3onpoBojamu. TpyOHHUM cCTansm
BJIACTHBA MiJBHUIICHA TUIACTUYHICTh, TOMY JUIl BU3HAUYCHHS iX B’SI3KOCTI pyHHYBaHHS
BiJIAIOTh NIepeBary MeToJaM HeJliHIHHOT MeXaHiKu pyHHYBaHHS, CEpell SKUX — METOJ
J-interpana. JlociipkeHO BIUTHB MONEPEAHBOTO €JIEKTPOXIMIYHOTO HABOJHIOBAHHS 32
NOMIPHHM PEXHUMOM Ha B’SI3KICTh pyHHYBaHHS HEEKCILTyaTOBaHOI Ta EKCILTyaTOBaHOT
34 poku Ha MaricTpaibHOMY TaszonpoBoai crami API SL X67. Meroauyna oco0MBIiCTh
€KCIIEPUMEHTIB — BUKOPUCTAHHS Pi3HOI MIBUKOCTI MEXaHIYHOTO HABaHTAKEHHS 3pa3-
KiB 3 TpimHaMu. BHABICHO BIUTUB TPHBAJIOl €KCIUTyaTaIlil cTali Ha OIip KPUXKOMY
PYHHYBaAHHIO 3aJISKHO BiJl YMOB BHITPOO.

KuiouoBi ciioBa: mpyona cmans, 8’a3kicme pylny8anus, memoo J-inmezpana, exc-
nayamayitina deepaoayis, 800He8a KPUXKICTb.

Ckanvcokuti B. P., Cmankesuu O. M. AxycTHKO-eMiCitHUI KpUTEpii

ONITUMI3yBaHHS KITBKOCTI PIOPH B OCTOHHIN MATPHIIL. ....nveeveeneeeeeeeeeieeeenienieeneeeeeeneees

JocmnimkeHo BIUTUB 00’ €MHOT YaCTKH BUCOKOMILIHOT (hiOpy Ha MEXaHi4HI XapaKTepuc-
TUKHU Ta aKycTHYHy emicio (AE) apmoBaHux OeTOHHHMX OasloK mmiJ yac BUIPOOyBaHb
METOJIOM TPHTOYKOBOTO 3rHHY. 3anmpornoHoBaHo AE kputepiit onTuMizamii KiTbKOCT1
¢i0pu s 3a0e3rmeYeHHsT MaKCHMaIbHOI MIIIHOCTI Ha PO3TAT KOMIIO3UTIB Ha OCHOBI
OCTOHHOI MaTpHIIi, IKUM € MiHIMaJIbHE 3HAYCHHS KOCQIIiEHTa MIITHOCTI — BiJHOIIICH-
HSl MIIJHOCTI Ha PO3TAr KOMIIO3UTY 1O Halpy)XeHb MOYaTKy I'€HEpyBaHHS CUTHAJIIB
AE, 1110 cynpoBOKYIOTh 3CYBHI MEXaHi3MU pyiHyBaHHs. BcTaHOBI€HO YHCIIOBI 3HA-
YeHHs LpOro Koedinienrta st pibpoOeToHIB 13 0a3aIBTOBOIO Ta CTANEBOIO (BiOpamu.

KuarouoBi ciioBa: axycmuuna emicis, 6azanbmoga ma cmanesa Qiopu, ¢iopodemon,
setigem-nepemeopenHs, ONMmuMizyeants 06’ emnoi uacmku @iopu.



leanuyvruni A. JI., bnixapcoxuii 3. A., Maxcumenxo O. I1., [lanuenxo O. B.,

Bnixapcoxuii 4. 3. Po3pobieHAS METOAOIOTii MOHITOPHHTY TEXHITHOTO CTaHy
MOCTOBHX KOHCTPYKIIilf i BCTAHOBJICHHS O€3[IEYHOT0 TEPMiHY €KCILTyaTalll. ...........

Po3po6iieHo MeTO0I0TiF0 BU3HAUCHHS TEXHIYHOTO CTaHy 3aJ1i300€TOHHUX MOCTOBHUX
KOHCTPYKIIH, SKa ITPYHTYETbCS HAa BCTAaHOBJCHHI INIMOMHU Ta Micus HaHOiTBIIOTO
MIPOTHHY 3 JIOTIOMOTOIO JIa3ePHOI MPOEKIIHHOI CHCTEMH, a TaKOX MiAXiA UId 3HAXO0-
JUKeHHS HampyskeHo-nedopmoBanoro crany (H/IC) mo Bucoti 6anku. s mporo Bu-
KOPHCTaHO CHEPreTUYHHI crocid, sKuid rmepemdavyae po3paxyHOK SHepril Mpy>KHO-
IUTaCTUYHOTO AedopMyBaHHS OETOHY 1 apMaTypH. EKcriepuMeHTaIbHO BCTAHOBIICHO
MMUTOMY EHEPril0 PyHHyBaHHs SK IHBapiaHTHY XapaKTEpPHCTHKY MIIHOCTI OETOHY Ha
PO3TAT 1 CTHCK, a TAKOXK apMaTypu Ha po3Tsar. [loOynoBaHo icTuHHI niarpamu aedop-
MyBaHHsI Ta PyilHyBaHHs 3pa3KiB OeTOHy, BimiOpaHux 3 KoHCTpykuii. Excriepumen-
TanbHi pe3ynbrat gocmimkens HJ{C 3a 3runy 3ami300eToHHOT OaiKu oOpe y3romKy-
IOTHCS 13 OOUHMCIICHUMH METOJIOM CKIHYEHHHX €JIEMEHTIB.

KuarouoBi cioBa: 3zanizobemonna 6anka, numoma ewepeis pyuHyeawHst 6emoHy Ha
CMUCK 1 po3msie, ONMUKO-Yu@posa Kopeusiyis Cneki-300paiceis.

Kpeukoscvra I. B., Boiimosuu A. A., /[3106ux A. P., Kinopayvxuui b. I,

Jamniyvxuu O. C., boeyn JI. I. BIAMiHHOCTI CTPYKTYpH Ta BIaCTHBOCTEH
METaITy OATKA MOCTOBOT KOHCTPYKIIHT. ...cuveeeeuiienieneeeneeseeeeeseeeeesneeeeeseeseeneenseeneesseeenees

[IpoananizoBano mexaniuni Bractuocti crani 15XCH/] Gankn MocTOBOI KOHCTPYK-
mii. BcTaHoBneHo, Mo XapaKTEPUCTUKH MIITHOCTI Ta TUIACTHYHOCTI, a TaKOX OIIip
KPUXKOMY PYHHYBaHHIO CTaji i CTIHKM BiIIIOBIZAIOTh PETIaMEHTOBAaHUM 3HAYCHHSIM.
MIiIHICTB 1 IUTACTUYHICTD CTaNi IMOJMYKHA HE BUXOANUTH 32 HOPMOBaHI MEXi, ajle HU3b-
Ki IOKa3HUKH ii yIapHOi B S3KOCTI Ta KPUXKI BIIKOJIM HA MaKpo3jdaMax 3pa3KiB CBif-
YaTh NPO CXWJIBHICT JIO KPUXKOTO PyHHyBaHHsS. BHsBiIEHO, 10 Ha IOB3JIOBXKHIX
3pa3Kax Omip KpUXKOMY PYHHYBaHHIO METally 3 TOJIMYKU OanKy 3HU3HMBCS BTPHYI, a
Ha MOMEePEeYHHX — BJBIUi IPOTH BIACTUBOMY CTaJi 31 CTIHKH OaJIKy.

KarouoBi cnoBa: cmans, b6anku, Mocmosi KOHCMpPYKYIl, MeXAHIYHI 61aCmueocmii,
yoapHa 8 'sa3Kicmo.

TI'anyniu b. K. HanipyeHuit ctaH M SIKOro IMpOIIapKy B YMOBax IJIOCKOT

Ta OCECHUMETPUIHOT IEDOPMALIIH. ... vvevvreereerenresereteeereteessesseessesseessesseessesseessesssessseensnes

Po3rnsiHyTO Hampy)KEHUH CTaH M’SIKOT0 MPOIIAPKY 38 KOHTAKTHOTO 3MiLHEHHS, KOJIU
PO3TATYBaJIbHI HaNpPYXKEHHS y CepelHbOMY OLNBIII 3a I'PaHUI0 IUIMHHOCTI METay
MIPOIIApKy, ajle MEHIII BiJl HAIPYXEHb, sKi 3yMOBJIIOIOTh 3araJibHy IUIMHHICTB. OTpH-
MaHO aHATITHYHI BHUPAa3H 3a IJIOCKOI Aedopmallii Ta 0OCECHMETPUYHOIO PO3TArY. Y
NepIIOMY BUITAJKYy HaNpyXKEHHS BH3HAuUEHI 31 3aCTOCYBaHHSIM (YHKINI Hampy)XeHb
Epi y Burnsazi BiOmoBigHOTO MOJIIHOMA, Y IPYTOMY — Ha OCHOBI (DYHKIII1 Hampy>keHb
IT’SITOTO CTETIeHs, Sika Oy IyeThCs Ha BIAMOBIAHNX nomiHOMax Jlexannpa. HanpysxeH-
HS 330BOJIFHSIOTH JU(EepeHIliaTbHI YMOBH PIBHOBArH Ta KPalOBi YMOBH.

KurouoBi cioBa: v skuii npowapok, niocka degpopmayis, ocecumempuina oegop-
Mayis, HanpPyHCeHUul CMan.

Tpembau b. O., Cinvuenko FO. A., Cykos M. I'., Payvka H. B., [ypscina 3. A.,

Kpacnowanka I B., Kabayvkuu O. B., Pebposa O. M. Po3poOneHHs Moaemi
3aCBOEHHS JIETYBAIbHUX €JIEMEHTIB CaMO3aXUCHOTO MOPOIIKOBOTO JIPOTY
Ta ONTHMI3AIIS CKITAY HOTO IIHXTH. .....eeuvreerenreeseeseensesseesesssessesssesesssesnseeessseessseesnsses

3acrocyBanHA ek30TepMivHnX Honatkis (EJ]) mist muxTw € oqHUM i3 Ji€BHX CIIOCO0iB
MiBUIICHHS eHeProe()eKTHBHOCTI HAIJIABICHHS MOPOIIKOBUMHE ApPOTaMu. Po3pooiie-
HO MaTEeMaTUYHY MOJEIh 3aJIeKHOCTI 3arabHOTo KoedirienTta 3acBoeHHs (1(SS)) Bix
CIiBBIJHOIICHb OKHCHIOBada a0 rpadity (CuO/C) Ta oOKHCHIOBaYa 0 TOPOILIKY aJio-



Minito (CuO/Al) B cximani EJl. PexoMennoBano ix BUKOPHCTOBYBATH AJISl OI[IHKH I1e-
pexo/ly JeryBalbHUX €IIEMEHTIB IIUXTH B HAIIABICHUI METall 1 I IPOrHO3YBaHHS
N(SS). BcranoBNeHO ONTHMAaIbHAN BMICT KOMIIOHEHTIB TIOPOIIKOBOTO JPOTY.

Kuro4oBi ciioBa: Haniaeienms, camo3axucHuil NOPOWKOSULl Opim, 3a2aibHull Koegi-

yienm nepexody 1e2y8anbHux eiemMenmia, ek30mepmMidHul 000amox, CUMNIeKC-YeHm-
POIOHUIL NIaH eKcnepumMenmy, Onmumi3ayis.

Semnanuii A. O., buce C. C., lllenemog B. B., Xapuenxo C. JI., I'naoxuii . M.

EHEpreTndHi aCHEKTH TPHOOCHCTEM. .....c.veuvemeemeeureureneereeienuenteetensessensesensensensenseneeneeneene

JlocnipkeHo eHepreTUKy TPUOOCHUCTEM 3 MO3HIIT CTPYKTYpHO-EHEPreTHYHOT Teopii i
YHIBepCAIFHOTO SBUIIIA CTPYKTYPHOI IIPUCTOCOBHOCTI. BHsiBIIeHO iX 3aranbHi 3aKOHO-
MIpPHOCTI Ta BU3HAYEHO XapaKTepuCTHKH. [1if yac po3risamy eHepreTHYHHX 3B’S3KiB
TPUOOTEXHIYHUX MapaMeTpiB, CIIMPAIOYNCh HA 3araIbHOIPUHHSATI YSABICHHS PO Tep-
MOJMHAMIYHI CIIBBIJHOIICHHS, BPaxOBAaHO EHEPreTHYHHWH TMpOIleC B yMOBax
TUTacTUYHOI AeopMaltii Ik KOHKYPEHIIiI0 IBOX B3a€MOIIOB’ SI3aHNUX TEHAEHIIH. 3BiacH
€Hepris, sKa TOB’s3aHAa 3 HAKOMWYEHHSM IIOIIKO/DKYBAaHOCTI Ta TEPMIYHUM
3MIITHEHHSIM, 1HIIIIOE PyHHYBaHHS TOBEPXHEBOT'O LIAPy TPUOOCHCTEM.

KarwuoBi cnoBa: cmpykxmypa, enepeemuxa mpubocucmem, Ooegopmayis, 3HOULY-
BAHHSL.

Hoepeniok 1. M., Cmyoenm M. M., 3adopoosicna X. P., Jlaspuce C. M.,

Kpasuuwun T. M., Kosanvuyk 1. B. TpubooriuHi XapakKTepUCTUKU TUTAHY
ITICJIST KOMOIHOBAHOTO OOPOOIICHHS. ... .eevvevrerveeresreeeresseessesseessesseessesseesseeessseessesensseens

Hocnimkeno xkoMOiHOBaHE OOpOOJICHHS, SIKE OXOIUTIOE TepMoaudy3iiiHe HaCHYECHHS
eJIEMEHTaMH BTUICHHS (KMCHEM, a30TOM) Ta €JIEKTPOICKPOBE JIETyBaHHS IrpadiTOBUM
€JIEKTPOZOM. BCTaHOBIICHO BIUIMB MPHIIOBEPXHEBOIO 3MII[HCHHS Ta IOCIIJOBHOCTI
JIAHOK KOMOiHOBaHOTO 00po0eHHs Ha (a30BHi CKIal, CTPYKTYpY, HOBEPXHEBY MiK-
POTBEPIICTh MOKPUTTIB Ta TPHOOJIOTIUHI XapaKTEPUCTUKN TEXHIYHO YHUCTOTO TUTAHY
B Tapi 3i CTaJUTIO.

KawouoBi cinoBa: muman, erekmpoickpose ne2y8anhs, OKCUOYB8AHHS, A30MYEAHHS,
KoMOiHOBaHe 00POOICHHS, MEepOicmb, KoepiyicHm mepmsi.

Isacenxo I. B., bepecynaxk O. P, Manosiu T. C., Ilocysatino B. M., Bopobens P. A.

MonemoBaHHS JTa3epHO-MOIM(DIKOBAHOTO MIapy, apMOBAHOTO
YaCTHHKAMH KapOiqy KPEMHII0 Ha aTFOMIHIEBOMY CIIIABI......ccveeueeteeneereeeeeneeeneesneenns |

Po3po0iieH0 METOIM MOJICITIOBAHHS YaCTHHOK KapOiny KpEeMHII0 acUMETpHUYHOI (hop-
MH Ta aHami3y 300pa)kKeHb MOBEPXHEBOTO IIapy ATIOMIHIEBOTO CIIIABY, 3MIITHEHOTO
TaKUMH YacTHHKaMd. BukoHano 3D MozmemioBaHHS pO3MONUTY YaCTHHOK KapOimy
KPEMHIIO Pi3HHX pO3MipiB Ta 3aIIOBHEHHS B IIOBEPXHEBOMY IIIapi aIFOMIHI€BOTO CILIA-
By. BcTaHOBII€HO po3nozin miomny kKapOixy KpeMHIIo B Pi3HUX IUIOIIMHAX Mepepizy Ta 3a
Pi3HOTO 00’ €MHOTO 3alIOBHEHHSI 3MIIJTHEHOTO IIapy.

KuarouoBi cioBa: xkap6io kpemuiro, 3D moldento8anHs, anoMiHie8Ull Cniae, cecmeH-
mayis, obpobka 300pasicers.

T'onoexo B. B., Kocmin B. A., ’Kyxoe B. B. BrumuB HanHoMoau(hiKyBaHHS

Ha MIKPOCTPYKTYpPY METaTy 3BaPHUX IIBIB HU3bKOJICTOBAHUX CTANCH.......ceuveeurennne. 1

JocmimkeHo iHOKYIIOBaHHS 0 3BapIOBAIbHOI BAHHH HAHOPO3MipPHHUX YaCTHHOK TYTO-
m1aBkux okcuniB AL Os, TiO,, MgO, ZrO,. ITokaszaHo, mo Iei mporec Uit OKCHIIB 3
HU3BKHM piBHEM HEBiIIOBITHOCTI IpaTmi d-Fe Ta miABUIIEHUM 3MOYyBaHHSIM PiIKAM
3aiizoM (MgO, ZrO,) cripusie 3pOCTaHHIO PO3MIpIB ICHAPUTIB, SIKi GOpMyIOThCS Imij
yac Kpucraiizamii po3miaBy. BcraHoBieHo, o MoaudikyBaHHS MeTaly OKCHAAMH
MgO, ZrO, 3HrXKy€e TBEPAICTh HONITOHAIBHOTO (PEPHUTY Ta IiABUIILYE BMICT HUKHBOTO



OelHITY B MIKpOCTPYKTYpi IIBIB, CTIHKICTh METaTy IIBiB IPOTH KPUXKOTO PyHHYyBaH-
Hi, a okcugamu Al,Os, TiO, — TBepAiCTh MOMITOHANEHOTO (PEPUTY, BMICT BEPXHBOTO
OCHHITY B MIKPOCTPYKTYpI IIBiB Ta MillHICTh 3BAPHUX IIBiB HU3bKOJICTOBAHUX CTaJICH.

KaouoBi ciioBa: nuswvronezosana cmaiv, 36aprlo6ans, MiKpOCMpYyKmypda, MOOUIKy-
8AMH3, IHOKYIOBAHHSA, HAHOPO3MIPHI OKCUOU.

Topoansv B. @., Kpanieka M. O., Mucausuenxo O. M. YmoBu hopMyBaHHS

Ta BIIACTHBOCT] BUCOKOSHTPOIIIHHUX CIUIABIB, IKi YTBOPIOIOTH G-(a3Y......ccceveeueennen.. 118

Hocnimxeno Bucokoentporniiiai cruaBu (BEC) Ha ocHoBi enemenriB V-IX rpymn Ta6-
nini MeHieneeBa, sk 3/1aTHI YTBOPIOBATH Mk c00010 G-¢a3y. [IpokoHTposboBaHoO ii
YTBOPEHHSI B IHTEpBaji €JIEKTPOHHOI KOHIEHTparii 6,7...8 el/at. IlokasaHo BILIHB
eJIEKTPOHHOI KOHIIEHTpaIii Ha BMICT o-¢a3u y BEC 3 enemenTamu, siki yTBOPIOIOTh
o-hazy y IBOKOMIIOHEHTHiH cucTemi. Bu3HaueHO yMOBH YTBOpEeHHS OxHO(]a3HOT
CTPYKTYypH ©-¢a3u 3a kpucramizamnii 6ararokomnoneHTHHX BEC. BeranoBieno Mexi
icayBaHHs 100% BHCOKOCHTpOMIHHOI G-(a3u Ta BIUIMB MapaMeTpiB I'PATKH HA BIac-
THBOCTI. 3HIDKEHHS PO3MIpy MapaMeTpiB ¢ Ta a o-(pa3u NPU3BOANTE 10 IiABHIICHHS
SIK TBEPIIOCTI, TaK i MOIYJISI IPY>KHOCTI CIDIABIB 31 CTPYKTYPOIO 0IHO(]A3HOT BHCOKO-
SHTPOMIHHOI G-(a3u.

KurouoBi ciioBa: sucoxoenmponiini cniasu, G-ghaza, eHmanonis sMiuLy8anHs, meep-
dicmb, MOOYIb NPYIHCHOCTII.

basunax JI. I, UHlenaposuy P. B., Jliomuii I1. A., lllenioa M. B., Kyumuui O. L,
Kuys A. P. CunTe3 Ta KaTAIITHIHI BIIACTUBOCTI OiMETaJIeBHX

HAHOYACTHHOK AZ(PA)....ciiiiiiiiieee e e 124

MeTo10M TalTbBaHIYHOTO 3aMIIICHHS HOHIB MMajla/lif0 HAaHOYAaCTHHKAMU cpibia cuHTe-
30BaHO OimeraneBi HaHOCTPYKTYpH Ag(Pd). 3a pesynpratamu ckaHiBHOI €IEKTPOHHOT
MIKpPOCKOTIi1, €HeprOANCIEPCIITHOTO PEHTICHIBCHKOTO MiKpOaHANi3y Ta MOPOIIKOBOT
audpaxuii X-NpOMEHIB BCTAHOBJICHO, LIO 1X MOYKHA PO3MIISANATH SIK HAHOCHCTEMH
THITy “s1p0o—000J0HKa”, B SIKifl poJib siapa BigirpaBaTHMYTh arjiomeparu cpibna, a
00O0JIOHKH — OC3/DKEHI Ha iX MOBEPXHI HAHOYACTHKH Mayaiilo po3Mipom 5...15 nm.
BcranoBneno, 1mo 3 ponmaBaHHsAM HaHodacTWHOK Ag(Pd) mo peakuiiinoi cucremu
KaTaJiTH4HEe aepoOHe piaMHHO(pA30BE OKMCHEHHS OCH3MJIOBOTO CIHUPTY HPHUILIBHUII-
uryeTbes B 14 pasis.

KuarouoBi cioBa: dimemanesi nanouacmunku, cpibno, naiaodiil, aepobHe OKUCHEHHS,
ben3unosuil cnupm.

HALWI BTPATH
Bacuiab IBAHOBHY ITOXMYPCBKHI. ......cc.eiiiiiiiiiieiieiteieee e e 131
Ilepenix cmameii, onyonixosanux y syxcypuani “OXMM” 3a 2023 p.................coccueeeennn. 133
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Narivs’kyi O. E., Snizhnoi G. V., Pulina T. V., Snizhnoi V. L., and Solidor N. A.
The influence of the specific magnetic susceptibility of AISI 304 and
08X18H10 steels on their boundary potentials in chloride-containing media................ 5

The resistance of AISI 304 and 08X18H10 steels to crevice corrosion in chloride-
containing media was studied using potential-dynamic methods. The preset gap width
of 0.3 mm between the sample and the counter body simulates the gap between
adjacent plates of plate like heat exchangers. The area of the hysteresis loop of the
constructed anode potential-dynamic curves of the forward and reverse stroke was used to
compare the volume of local damage caused by crevice corrosion of the studied steels.
The maximum areas of the steel hysteresis loop and the volume of local corrosion
damage in the ingots with the lowest (2.23-10® and 2.24-10® m’/kg) and highest
(2.31-10® m/kg) values of the specific paramagnetic susceptibility yo of austenite
have been established. It is found that the free corrosion potential E... of steels
intensively shifts in the negative direction (from —0.28 up to —0.41), and the
repassivation £y, and crevice corrosion Ec. — in the positive direction from —0.38 up
to —0.29 and from —0.1 to 0.1 V, respectively, with an increase in the parameter 7y, from
2.23.10°° up to 2.25 X

x 10 m/kg, which contributes to an increase in their AE-criterion from 0.02 up to
0.69 V and resistance to crevice corrosion. This is due to the fact that in this range of
values, the change in the y, parameter is determined by deviations in the content of C,
N, S, P and Cr in the solid solution of austenite in steels. It is shown that with an in-
crease in the parameter y, of steels to 2.31-107° m*/kg, their potential Ec. shifts in the
positive direction from —0.41 up to —0.32, and E.,, E.. — in the negative direction
from 0.29 up to 0.15 and from 0.10 up to —0.02 V, respectively, which contributes to a
decrease in the AE criterion of steels from 0.65 up to 0.14 V and their resistance to cre-
vice corrosion. The y, parameter of steels is an integral characteristic of the paramagne-
tic state of austenite and can be used to assess their resistance to crevice corrosion in
chloride-containing media.

Keywords: crevice corrosion, austenite, specific magnetic susceptibility, structural
heterogeneity, repassivation potentials, chloride-containing media.



Zin 1. M., Datsko B. M., Khlopyk O. P., Sobodosh N. Yo., and Korniy S. A.
The influence of zeolite-phosphate corrosion protection pigment

on the protective properties of epoxy coating on carbon steel............occvvevvrerererennnnn. 14

The effect of the zeolite-phosphate anti-corrosion pigment obtained by the mechano-
chemical method on the protective properties of the epoxy coating on carbon steel
was investigated. Using the methods of electrochemical impedance spectroscopy,
optical 3D profilometry, and tests in a heat and humidity chamber, it was established
that the addition of such a pigment to an epoxy primer provides a significant reduction
in underfilm corrosion of metal.

Keywords: carbon steel, epoxy coating, anti-corrosion zeolite-phosphate pigment,
mechanochemical modification, underfilm corrosion.

Hertsyk O. M., Izhyk O. B., Yezerska O. A., Kovbuz M. O., Holovchuk M. Ya.,

Eliyashevskyy Yu. I., and Tashak M. S. Peculiarities of modification
of amorphous alloys surface with oligomer coatings from alcohol solutions..............

The modification of the contact and outer surfaces of strip amorphous alloys
Fe7g_5Ni1_0M00_5Si(,_0B14_0 and Fe73_1CU1_oNb3_osi15_5B7_4 with 1% solutions of oligoperoxides
based on vinyl acetate, 2-tert-butylperoxy-2-methyl-5-hexen-3-ine (VEP), maleic
anhydride and n-vinyl pyrrolidone, VEP and  2-phosphonooxy
ethyl 2-methacrylate in isopropyl alcohol was investigated by the methods of
voltammetry, impedance spectroscopy, scanning electron and atomic force microscopy.
The formation of denser coatings on the surface of the FesssNij oMo sSigoBi4o strip and
the smoothing of its topography due to the local adsorption of macromolecules of
oligoperoxides were established.

Keywords: amorphous alloys, modification, oligoperoxide coatings, corrosion
resistance, electrochemical characteristics.

Martynyuk A. V., Stechyshyn M. S., Tsepenyuk M. 1., Boris M. M., Bandura V. M.,

and Mikhalevskiy V. Ts. Cavitation-erosion wear of amino plastic

in simulated environments of sugar production...............cccevverveereeciereecieneereeeereeenens 28
The indicators of cavitation-erosion resistance of reactive plastic polymer materials,
namely aminoplasts of the grades: KFA-1, KFA-2 and KMFA-3 in neutral, acidic and
alkaline environments were analyzed. The obtained results are considered from the
standpoint of the physicochemical fracture mechanics of polymers, taking into
account the specifics of the cavitation load, the type of environment and possible
mechanisms of their fracture.

Keywords: cavitation-erosive wear, aminoplasts, corrosive-active media.
Shishkina Yu. O., Bagliuk G. A., Kyryliuk Ye. S., Kyryliuk S. F., Tolochyna O. V.,
and Talash V. M. Structure, phase composition, mechanical and corrosion
properties of aluminum-based COMPOSITES........erueerueriieriirierieriereee e 34

The structure, phase composition, basic mechanical and corrosion properties of
powder aluminum matrix composites obtained by the hot forging (HF) were studied.
The results of studies of the microstructure of synthesized master alloy of different
composition revealed the presence of particles of the strengthening phase of different
dispersion and shape, which are rather evenly distributed in the metal matrix. The
method of X-ray phase analysis established the presence of titanium and aluminum
carbide, and also a number of lines belonging to titanium aluminides Al;Ti, AlsTis,
ALTi, AlTis, AlsTi,. Aluminium composite materials were strengthened by the AI-C-Ti
master alloy of various composition. Studies of the samples obtained after HF showed
that the microstructure of the composites is characterized by the presence of two



phases: the basis is the aluminum matrix, in which the agglomerates of master alloy
are distributed. The composites reinforced with 15 mass% of the master alloy (20Al-
64Ti—16C) in the initial charge and obtained by the method of sintering and HF have
increased strength characteristics and demonstrate absolute stability in a 3.5% NaCl
solution, regardless of the phase composition of the master alloy.

Keywords: aluminum matrix composite materials, mechanical properties, corrosion
properties, electrochemical corrosion, hot forging.

Balitskii A. 1., Syrotyuk A. M., and Ivaskevych L. M. The influence of gaseous

hydrogen on the properties of heat-resistant nickel-cobalt alloy
under static and CYCLIC 10adS..........ceruiriieiieiecieieeee e

The influence of hydrogen at pressures up to 65 MPa on the strength, plasticity, and
low-cycle fatigue life of the XH60KMIOBBT® alloy samples at temperatures of
293...1073 K, short-term tensile rates of 0.1...100 mm/min, and cyclic bending fre-
quencies and amplitudes of 50 Hz and 0.8 and 1.6% was studied. The properties of
the samples decrease with increasing hydrogen pressure, decreasing speed and
amplitude of loading in hydrogen. Under the maximum embrittlement at a hydrogen
pressure of 65 MPa and a tensile rate of 0.1 mm/min, the ultimate strength and true
fracture stress of smooth samples decrease in 1.5 times, and the ultimate strength of
samples with a stress concentrator decreases in more than two times. In this case
brittle intergranular fracture occurs and plastic deformation of the samples is almost
completely absent. With increasing temperature the effect of hydrogen decreases, but
remains noticeable at 1073 K.

Keywords: heat-resistant nickel-cobalt alloy, hydrogen embrittlement, low-cycle
durability, strength, plasticity.

Tsyrulnyk O. T., Student O. Z., Zvirko O. I., Demianchuk D. O.,

and Venhryniuk O. 1. Evaluation of hydrogen brittleness of operated
pipe steel by J-integral method...........ccccoeiiriiiriniieeee e

Fracture due to hydrogen embrittlement is a major concern for the reliability and
safety of hydrogen transportation via gas pipelines. Pipe steels are characterized by
high plasticity, therefore, methods of nonlinear fracture mechanics, including the J-
integral method, are preferred for determining the fracture toughness. The influence
of pre-charged hydrogen under a moderate fracture toughness mode of as-received
API 5L X67 steel and after 34 years of operation on gas main pipeline was studied. A
methodological feature of the experiments is the use of different rates of mechanical
loading of specimens with cracks. The influence of the long-term operation of steel on
its resistance to brittle fracture is revealed, depending on the test conditions.

Keywords: pipe steel, fracture toughness, J-integral method, in-service degradation,
hydrogen embrittlement.

Skalskyi V. R. and Stankevych O. M. Acoustic-emission criterion for optimizing

the quantity of fiber in the concrete MatriX.......occeevuirierenenerenieieicieeeeercne e

The influence of the volume fraction of high-strength fiber on the mechanical cha-
racteristics and acoustic emission (AE) of reinforced concrete beams during their
three-point bending test was studied. A criterion for AE optimization of the volume
fraction of high-strength fiber to ensure the maximum tensile strength of composites
based on a concrete matrix is proposed, which is the minimum value of the strength
coefficient — the ratio of the tensile strength of the composite to the stresses of the
beginning of the generation of AE signals accompanying shear fracture mechanisms.
Numerical values of this coefficient were established for fiber concrete with basalt
and steel fibers.



Keywords: acoustic emission, basalt and steel fiber, acoustic emission, wavelet
transform, optimization of fiber volume fraction.

Ivanytskyi Ya. L., Blikharskyi Z. Ya., Maksymenko O. P., Panchenko O. V.,

and Blikharskyi Ya. Z. Development of a methodology for monitoring
the technical state of bridge structures and establishment
of safe OPeration PEriod..........cevveciieieriieieii e

A methodology for determining the technical state of reinforced concrete bridge
structures has been developed. It is based on establishing the depth and location of the
largest deflection using a laser projection system, as well as an approach to finding the
stress-strain state along the height of the beam. For this, an energy approach is used,
which involves the calculation of the energy of elastic-plastic deformation of concrete
and reinforcement. The specific fracture energy as an invariant characteristic of concrete
strength under tension, compression, and also tension of reinforcement have been
established experimentally. A method of constructing true diagrams of deformation
and fracture of concrete samples taken from the structure has been created. The results
of experimental studies of the stress-strain state during bending of a reinforced concrete
beam agree well with those calculated by the finite element method.

Keywords: reinforced concrete beam, specific compressive and tensile fracture
energy of concrete, optical-digital correlation of speckle images.

Krechkovska H. V., Voitovich A. A., Dzyubyk A. R., Kindratskyi B. I,

Lampitskyi O. S., and Bohun L. I. Differences in structure and properties
of the metal of the beam of bridge conStruction...........ccecevvevierienieierieieree e

Mechanical properties of the 15XCH/] steel of the beam of the bridge structure were
analyzed. It was established that the characteristics of strength and plasticity, as well
as the resistance to brittle fracture of the steel of its wall correspond to the regulated
values. The values of strength and plasticity of the steel shelf do not exceed the
normalized limits, but the low values of its impact strength and brittle cleavages on
the macrofractures of the samples indicate a tendency to brittle failure. It was found
that the resistance to brittle fracture of the metal from the beam shelf decreased in
three times on the longitudinal samples, and in two times on the transverse ones to
compare to the inherent brittle fracture resistance of steel from the beam wall.

Keywords: steel, beam, bridge structures, mechanical properties, impact toughness.

Hanulich B. K. Stress state of a soft interlayer under conditions of plane

and axisymmetric deformations...........oc.eiieririeri et

The stress state of a soft interlayer under contact strengthening, when tensile stresses
are greater than the yield strength, and less than the stresses causing a genetal yield, is
considered. The analytical expressions under plain strain and axisymmetric tension are
obtained. In the first case the stresses are determined using the Airy stress function as
a corresponding polynomial, in the second case — based on the stress function of the
fifth degree, built on the corresponding Legendre polynomial. The stresses satisfy the
differential equations of equilibrium and boundary conditions.

Keywords: soft interlayer, plane strain, axisymmetric strain, stress state.

Trembach B. O., Silchenko Yu. A., Sukov M. G., Ratska N. B., Duriagina Z. A.,

Krasnoshapka 1. V., Kabatskyi O. V., and Rebrova O. M. Development
of a model of assimilation of alloying elements self-protecting powder wire
and optimization of its charge COMPOSITION........ccueeveriiecieriieiereeie et

Use of exothermic additions (EA) for the charge is one of the effective ways to increase
the energy efficiency of the flux-cored arc surfacing process. A mathematical model
of the dependence of the overall transition element factor (1(SS)) on the ratio of exo-



thermic mixture oxidizing agent to graphite content (CuO/C) and the ratio of oxidizing
agent to reducing agent of exothermic mixture (CuO/Al) was developed. It is recom-
mended to use these dependences to assess the transition of alloying elements of the
charge into the deposited metal and to predict the overall transition element factor
N(SS). The optimal content of flux-cored wire components was determined.

Keywords: surfacing, FCAW-S, transition element factor, overall transition element
factor, exothermic addition, simplex-centroid design, optimization.

Zemlianyi A. O., Bys S. S., Shcepetov V. V., Kharchenko S. D., and Hladkyi Ya. M.
Energy aspects of triDOSYSIEIMS. .....cc.evueriiriiieieieieiteiceieeentc sttt e

The energy of tribosystems is studied from the standpoint of structural-energy theory
and the universal phenomenon of structural adaptability. The general regularities of
tribotechnical interaction were found and the characteristics of mechanical and ther-
modynamic processes were detrmined. When considering the energy relations of
tribotechnical parameters, based on generally accepted ideas about thermodynamic
relations, it is advisable to consider the energy process under conditions of plastic
deformation as a competition of two interrelated trends. Thus, the energy associated
with damage and thermal strengthening initiates the fracture of the surface layer of
tribosystems.

Keywords: structure, energy of tribosystems, deformation, wear.

Pohrelyuk I. M., Student M. M., Zadorozhna Kh. R., Lavrys S. M., Kravchyshyn T. M.,
and Kovalchuk 1. V. Tribological characteristics of titanium
after combined treatment

The combined treatment which includes thermodiffusion saturation with interstitial
elements (oxygen and nitrogen) and electrospark alloying with a graphite electrode
was studied. The effect of near-surface hardening and the sequence of combined
treatment steps on the phase composition, structure, surface microhardness and tri-
bological characteristics of coatings deposited on commercially pure titanium in tribo-
pairs with steel was evaluated.

Keywords: titanium, electrospark alloying, oxidation, nitriding, combined treatment,
hardness, friction coefficient.

Ivasenko I. B., Berehulyak O. R., Mandziy T. S., Posuvailo V. M., and Vorobel R. A.

Modeling of a laser-modified layer reinforced with silicon carbide particles

on an aluminum allOY.......cc.eeeveruiiierieieee e 103

Methods of modeling silicon carbide particles of asymmetric shape as well as the
methods of image analysis of the surface layer of an aluminum alloy reinforced with
silicon carbide particles have been developed. 3D modeling of the distribution of silicon
carbide particles of different sizes and filling percentages in the surface layer of the
aluminum alloy was carried out. The distribution of silicon carbide areas in different
cross-sectional planes and with different volumetric filling of the strengthened layer
was established.

Keywords: silicone carbide, 3D modeling, aluminum alloy, segmentation, image
processing.

Golovko V. V., Kostin V. A., and Zhukov V. V. The influence of nanomodification

on the formation of microstructure of the welded joints metal
OF TOW-AL10Y STECL......eevieeiiticiicii ettt e be e eeaeeenes 1

The inoculation of nano-sized particles of refractory Al,Os, TiO,, MgO, ZrO, oxides
into the welding bath was studied. The inoculation of oxides with a low-level mis-
match to the 8-Fe lattice and increased wetting with liquid iron (MgO, ZrO-) contri-



butes to the growth of dendrites, which are formed during melt crystallization. Metal
modification with MgO, ZrO, oxides decreases the hardness of polygonal ferrite and
increases the content of lower bainite in the microstructure of joints, brittle fracture
resistance of the joint metal. Metal modification with Al,Os, TiO, oxides contributes
to an increase in the hardness of polygonal ferrite, the content of upper bainite in the
joints microstructure and strength of welded joints of low-alloy steels.

Keywords: low-alloy steel, welding, microstructure, modification, inoculation,
nanosized oxides.

Gorban’ V. F., Krapivka M. O., and Myslyvchenko O. M. Formation conditions

and properties of high-entropy alloys creating the G-phase.........c.cccceveerieniiniennenne 118

High-entropy alloys (HEA) based on the renewal of elements of the V-IX groups of
the Periodic Table, which are capable of forming c-phase with each other, are studied.
The formation of the o-phase in the range of electronic concentration of 6.7...8 el/at
was monitored. The effect of electron concentration on the content of the o-phase in
HEA containing elements forming the o-phase in a two-component system is shown.
The conditions for the formation of a single-phase structure of the o-phase during
crystallization of multicomponent HEA are determined. The limits of the existence of
a 100% high-entropy phase are established and the influence of lattice parameters on
their properties is revealed. A decrease in the size of the parameter ¢ and a of the
o-phase leads to an increase in both the hardness and modulus of elasticity of alloys
with a single-phase structure of the high-entropy c-phase.

Keywords: high-entropy alloys, o-phase, mixing enthalpy, hardness, elastic modulus.

Bazyliak L. I., Sheparovych R. B., Liutyi P. Ya., Shepida M. V., Kuntyi O. L,
and Kytsia A. R. Synthesis and catalytic properties

of Ag(Pd) bimetallic NaNOPArtiCles. ......c.ccvevieriiiriiriieiereeie sttt 124

Ag(Pd) bimetallic nanostructures (Ag(Pd)NPs) were synthesized by the method of galvanic
replacement of palladium ions with silver nanoparticles. On the basis of a comparative
analysis of the results of scanning electron microscopy, energy dispersive X-ray
microanalysis and X-ray powder diffraction, it was established that the obtained
Ag(Pd)NPs can be considered as “core-shell” nanosystems, in which the core is silver,
and the shells are palladium nanoparticles with a size of 5...15 nm. Ag(Pd)NPs were
studied as catalysts for the aerobic liquid-phase oxidation of benzyl alcohol. It was
shown that the addition of Ag(Pd)NPs to the reaction system accelerates the reaction
in 14 times.

Keywords: bimetallic nanoparticles, silver, palladium, aerobic oxidation, benzyl
alcohol.
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