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Anopeuixie O. €., [onincora 1. A., Jlioouax M. O., Hacmacsik C. B. BuznaueHHs
3aJTUIIKOBOTO Pecypcy TpyOu HahyTONIPOBOLY 3 ypaxyBaHHIM Aerpaaarii
MATEPIATTY e vvveeeveenreesereeseesereessaensseeseesssaenseesssesseesssesssesnssesnsessssesseesssessseesssesssessseesssessnnes

3arpornoHoOBaHO METOJl JUIsS OLIHIOBAHHS 3aJIMIIKOBOTO pecypcy Tpyowu 3i cram X70
Ha(TOMPOBOY 31 30BHIIIHLOI MOBEPXHEBOK IMIBEIINTUYHOK TPIIIUHOI, B SIKiil €
JaMiHapHuUH MOTIK HadTH mix TuckoMm 12 MPa, a B TpilMHy NPOHUKAE IPYHTOBE KO-
po3uBHE cepenoBuie. JlocmimpKkyBany 3aIUIIKOBHIA pecypc Takoi TpyOu micis 33 po-
KiB 11 eKCIuTyaTariii, KoJau BiZOyBa€eThCS KOPO3iHO-BOIHEBA AeTpafalis ii MaTepiay.
Ha ocHOBi BifoMuX y JiTepaTypi eKCIIepUMEHTAIbHUX Pe3yIbTaTiB AeTpafamii cTami
X70 moOynoBano HabIKEHO 0a30BY Miarpamy poCTy KOpO3iHHO-MEXaHIYHOI TPIiIIn-
HU B TakoMmy Marepiaini. s peanizanii copMynboBaHOi HOBOI 3a1a4i 3aCTOCOBAHO
paHinie po3poOJieHHH eHepreTHYHUN MiAXiA Uil BU3HAYEHHS 3aJIMIIKOBOTO pecypcy
TpyOU HAPTONPOBOY 3 KOPO3iMHOIO TPIIIMHOK, KOJIU 0a30Ba JaiarpaMa pocTy Takol
TPILIMHKA BPaxXOBYeE OJHOYACHY Aerpazaiito ctaii X70 3 pocrom nedekry. [lobynosa-
HO TpadivyHi 3aJeKHOCTI 3aJMIIKOBOTO PeCypcy TPyOH BiJ OYATKOBOTO PO3MIpy Tpi-

POKH Ta IOPIBHIHO PE3YJIbTATH.

KurouoBi ciioBa: decpadayis mamepianie, 3anuukosuti pecypc, mpyoa Hagpmonposo-
9y, enepeemuunull nioxio, 6azoea diazpama pocmy Kopo3iiuHO-MeXaniuHoi mpiyunu.

Ocmaw O. I1., Yeninw P. B., Abonixina O. B., Cemeneys O. 1., 3nosa B. A.,
Kosanvuyk JI. b. OuiHIOBaHHS CXIIFHOCTI IO €KCILTyaTaIiitHol nerpanarii
AMFOMiHIEBOTO CIIIABY L 1OTAT ...ooiiiiiiiieee e 12

BusueHno ctpykrypy, (izmKo-MexaHIUHI XapaKTEPUCTUKH 1 MIKpOMEXaHI3MH PYHHY-
BaHHS 32 CTATUYHOTO 1 IUKIIYHOTO HABAHTAXXCHb 3pa3KiB, BUPI3aHMUX 3 IUIAKOBAHHUX
mUCTiB ToBImKHOK 2 mm 3i ciaBy 1161AT cuctemn Al-Cu—Mg—Mn—Zr 3 moHmxe-
HuM BmictoM Si i Fe (mo 0,1 wt% kokHOro). CrtaB HOCHiKEHO Y BUXITHOMY CTaHi
(rapTyBaHHS 1 IPUPOTHE CTAPIHHSA) TA IICIS BIUIUBY TEMIIEPATyPHO-CHIOBHX YHHHUKIB
y 1abopaTopHHUX YMOBaX, sIKi MOJIEIIOIOTH €KCILTyaTaniliHi. BcraHoBIIEHO MpakTHYHO
OJTHAKOBI Horo ciry>kO0BiI XapaKkTepHCTHKH Y BHXITHOMY CTaHi Ta MiCIs MOJEIbHOI
Jierpajarii MpoTH TaKKUX JUIsl MOAIOHKUX CIUIABIB 3 MiABHUIIICHAM BMICTOM JOMIMIOK Si i
Fe (o 0,5 wt% ko>xHOTO).

KuarouoBi caoBa: anrominiesuii cnias, mooeivbHa Oez2padayis, MIKpOCMPYKmMypa,
Qizurxo-mexaniuni 61acmueocmi.

Cranvevxuti B. P., Imumpax I. M., Ilouancoxuii €. I11., Moxpuii O. M., Cupomiwox A. M.,
Knum B. I1., Kaniox FO. 1., Pomanuwun I. M., Benuxui I1. I1., JJoriwnin I1. M.
JocmimkeHHs BIUTHBY IOBEpXHEBOi 00poOKH Ta rapTyBaHHs cram 60C2A
Ha 11 00’ €MHY MOIIKOKEHICTh METOIaMH aKYCTHYHOTO KOHTPOIIO. ...c..venveeneeeeeneennses 18

[IpoanainizoBaHO BIUIMB MOBEPXHEBOI OOPOOKH Ta TapTyBaHHS LMJIIHAPUYHHX BHPO-
0iB, BUTOTOBJICHUX 13 cepeqHboBYyTieneBoi cram 60C2A, Ha 3apOPKEHHSI Ta PO3BU-
TOK Y HHX 00’€MHOI TOIIKOPKEHOCTI. 3aCTOCOBAHO TPH METOIU aKyCTHYHOTO KOHT-
POJIIO: aKyCTHYHY Ta MAarHETONPYXKHY aKyCTHYHY €MICil0, a TaKOX yJIbTPa3BYKOBHUIM
MOBEPXHEBUMH XBIJIAIMH. BCTaHOBIIEHO 3a0BUIBHY 1X KOpEJALilo i Halikpamie CIiiB-
BiTHOIICHHS €()EKTHBHICTH/ COOIBAPTICTH ITiJT 9aC BUKOHAHHS POOIT.

Kuro4oBi ciioBa: cepednvosyzieyesa cmanv, 006 €MHA NOUKOONCEHICMb, aKyCMUYHA
eMicisl, MACHEMONPY’CHA AKYCMUYHA eMICis, YIbmpaseyKosuil Memoo NnogepxHesuMu
X6UIAMU.



3sipro O. I, HQupynonux O. T., Kpeukoscvka I'. B., ['pedine M. I., Huxugopuun I'. M.,

Benepuniox O. I, Hubaiino 1. O. BB cTpyKTypHO-MEXaHITHOTO CTaHy CTalli
TPAH3UTHOTO Ia30MPOBONY HA CXHIBHICTD 1O BOJHEBOTO OKPUXYCHHS. ...c..vveveneeneenne

OOrpyHTOBaHO Pi3HI PEKUMHU KaTOAHOI MoJsipu3allii 3pa3kiB TpyOHOI cTaji 3a TyCTH-
HOIO CTPyMY, SIKi 3yMOBJIOIOTH ii MOMipHE Ta iIHTEHCHMBHE HABOIHIOBAaHHS. Bru3HaueHo
omip BoxHeBii kpuxkocTi ctaii 17'1C y BUXiTHOMY Ta €KCIUTyaTOBaHOMY CTaHax 3a
3MiHOIO ii TUTACTHYHOCTI 3alie)KHO BiJ IHTEHCHBHOCTI HAaBOIHIOBAHHS Ta Opi€HTAIIil
3pa3KiB 10 oci TpyOu. HeekcruryaToBaHa cTaib He CXHIbHA 10 BOJHEBOIO OKPHXYCH -
HS 32 TIOMIPHOTO HABOIHIOBaHHS, TOAI SIK EKCIUTyaToBaHa ii mposiBuia. Mertanorpa-
¢iuHuM Ta QpaxrorpadiyHUM aHali3aMyd BCTAHOBJIEHO BaXXJIMBY POJb HEMETAJIEBHX
BKJIIOYCHb Yy BOJHCBOMY OKPHUXYCHHI CTalli, SKE 3aJIe)aso0 BiX il CTPyKTypHO-MeXa-
HIYHOTO CTaHy Ta YMOB HAaBOJHIOBaHHS. 3a MIOMIPHOTO OKPUXYEHHS POSBUIIOCS MIXK-
3epeHHNMH, TO1 SK 32 IHTEHCUBHOTO — KpPi3b3epEHHUMH (pparmMeHTaMu pyHHyBaHHS.
i BiZMIHHOCTI TOB’s3aHO 3 PI3HUMH NUIIXaMH TPAHCIOPTYBaHHA aOCOpPOOBAHOTO
METaJIOM BOJHIO.

Kuaro4uoBi ciioBa: mpybuna cmans, Mikpocmpykmypa, mpugana eKCuayamayis, pexcu-
MU HABOOHIOBAHHS, MEXAHI3M 800HEB8020 OKPUXUEHHSL.

Kysvmos A. B., Boosuuenxo O. B., Kiprxosa O. I'., lImepn M. b. HeniniitHo-

Mpy’KHAa TOBEIHKA Ta €(peKTHBHI ITapaMeTpH MaTepialiB 3 HIOpaMu
e 108000300 1103 010020207 0 00 (0110 0L 0 SRS

CchopMynp0BaHO HETIHIHHO-TIPY)KHY 130TPOIHY MOJEINb Ta BU3HAUEHO e(EKTHBHI Xa-
PaKTepUCTHKH MaTepiary 3 neeKTaMH y BHTILAII IIUIMH Ta MOp. 3a OCHOBY MOJENI
B3STO BHpPA3 JIJIs MUTOMOI eHeprii neopMyBaHHS, IO € OTHOPITHOIO (QYHKIIE Ipy-
TOr0 CTYIICHS CTOCOBHO iHBapiaHTIB TeH30pa Aedopmartii. 3B’ 130K Mi>K MaKpPOCKOIIIY-
HUMH TapaMeTpaMu MoJielli, BMicTOM ae(eKTiB Ta ix Mopdoorieto B MaTepiaii BU-
3HA4YEHO METOAaMH OOYMCIIOBAILHOI MiKpoMeXaHiKi. MoJenb jana 3Mory BpaxyBa-
TH NIPY>KHY TUIIATaHCiIo, a il rpaHuYHKi cTaH Bianosigae ymoBi Cam—Clay.

Kuaro4oBi ciioBa: weninitina npysjicuicms, npyjicHUll Nomenyia, nopu, oegekmu muny
WIUH.

babauenxo O. 1., Kononenxo I'. A., [Todonwcoruil P. B., Cagpponosa O. A., Cagpporos

0. JI., [lemenmoeea XK. A. JlocaimkeHHs 3B’ 513Ky MK XiMiuHHM 1 hazoBUM
CKJIJIOM Ta B’SI3KICTIO PyWHYBAHHS CTANI 3ATIBHUUHHUX KOJTIC. ...evervierevereereeieeeneenanes

JocnikeHo BIUIMB CTPYKTYPHOTO CTaHy Ha KOMIUIEKC BJIACTHBOCTEH MeTay 3ali3-
HUYHOTO KoJjieca. BcTaHOBIEHO KOpENsIiiHI 3B S3KM MK HOTO XapaKkTepHCTHKaMH.
BusiBieHO HeraTHBHUII BIUIMB CTPYKTYpPHOT HEOAHOPIIHOCTI Ha B’SI3KICTh pyHHYBaH-
Hs1 K¢ Byrienesoi cram 3amisauunux kouic (C ~ 0,47 mass%). [lokazano, 1o OeHHIT
y CTPYKTYPpi cTam B KutbkocTi Big 10 10 15% npu3BOIUTE 10 3HWKEHHS B’ SI3KOCTI Pyid-
HyBaHH: K¢ Ha 25...36% MOpIBHAHO 3 PIBHOMIPHOIO (DEPUTHO-TIEPITITHOIO CTPYKTYPOIO
(TiABUIEHHS! KiTBKOCTI OCHHITY B CTPYKTYpi B cepeHbOMY Ha 1% BHKIHKA€E 3HIKCHHS
B’SI3KOCTI pyHHYBaHHS Ha 2,7%).

Kuilo4uoBi cjioBa: 3aniznuuni Koneca, MexamiuMi 61acmueocmi, MiKpoCmpykmypd,
XimMiyHuil cKnao.

Cunuys A. O., Cuu O. €., €suu A. I, Bedenv /. B., babymina T. €., Konopamenxo I. I,
Ilepexoc A. O. MexaHi4HI Ta MaTHETHI BIACTUBOCTI 010KOMITO3UTIB
Ha OCHOBI T1IPOKCHAMIATUTY, MOAN()IKOBAHOTO MATHETUTOM Ta XiTO3aHOM................

BuBueno MexaHIyHI Ta MarHeTHI BJIACTHBOCTI KOMITO3UTIB Ha OCHOBI O10N€HHOTO TiI-
pokchanaTuty, MmoandikoBaHoro maraeTuToM (1; 5; 25 1 50 wt%) i xitozaHom. Bera-
HOBIICHO, IITO 31 30UIBIIICHASAM BMICTY MarHeTuTy Bif 1 1o 50 wt% mopucTicTs KoMITO-
3UTY 3HIDKYETBCSI He3HAuHO (Bin 45 10 38%) 1 CyTTEBO MiABHIIYIOTHCS MIIHICTh Ha



cTuck Ta Monyib OHra (y 7 pasiB Ta BTpHUYi 3 BBEACHHSIM MAarHETUTY, OTPUMAHOTO
METOJIOM XiMIYHOTO OCa/DKCHHS Ta TEPMOJI30M, BiINOBITHO), TIOPIBHSIHO 3 YHACTHM
TiJpOKCHANaTUTOM. BHSBIICHO, IO 3 POCTOM KIJIBKOCTI MAarHETUTY, HE3JEHKHO BiJ
foro THIry (METOIy CHHTE3Y), MOJIMIIYIOTHCS 1 MarHeTHI BIACTHBOCTI KOMITO3HUTIB.
Kommo3utn GioreHHMH TigpoKCHANlaTHT-MarHETUT—XITO3aH MEPCIEKTHBHI y OioMe-
JIUIIHMHI, OCKUJTBKY X MEXaHI4HI BJACTUBOCTI OJU3bKi IO BIACTUBOCTEH MOPUCTHX KiC-
TOK JIFOJIMHY, @ MarHETHI JIOCTAaTHI JyIsl TinepTepMii, MarHeToTepanii.

Kuaro4oBi ciioBa: Oiocennutl ciopokcuanamum, MazHemum, Ximo3ax, KOMRO3UM, mae-
HemHi I MeXaHiuHi 81ACMUBOCINI.

Bunoepaoosa O. I1., Bacunvuyk O. C., Maiicmpenxo A. JI., 3axopa A. I1., Tkau B. M.,
Banuiuna B. B., Inonuyeka I'. J[., Oniunux H. O., Binopyceywv B. B.,
Jloosiuenxo O. I1., Bonozosa JI. M. JlocnigkeHHs 30HH 3arJHOJICHHs IHICHTOpa B
YaCTHHII 3HOIIYBaHHA MaTPHII aIMa30BMiCHOTO
TTOPOTOPYHHIBHOTO THCTPYMEHTA. .....veneeeeeneesientenseanteeseanseeneenseensesseenseesnseeanseeesnseesnes

Po3risHyTO 30HY B3aeMopii TipcbKOi MOPOAM 3 MOBEPXHEI MaTPUYHOIO MaTepiaity

Ni (94%)—Sn (6%) mopomopyHHIBHOTO IHCTPYMEHTA, OCHAIICHOIO aJMa3aMu 31 3ep-
auctictio 500/400 i BimHOCHOTO KOHIIeHTpamieto 100%, y 9acTHHII 3HOLTYBaHHS MaT-
pudHOTO MaTepiary. Y 30Hi 3arMONICHHS IHACHTOPA Y Iii YaCTHHII BHABICHO CHCTE-
My MIKpOTpIIIKH, siKa Oepe MoYaToK y MicIli 0e3rmocepeIHhOro KOHTAKTy iHASHTOpA 3
MOBEPXHEI0 MaTPHLI Ta PO3TaNyKYEThCS Y HAIPSIMKY HOTO 3arTMOJICHHS Y IIOBEPXHIO
Marpuli. BcraHoBiEeHO, 1110 MaTepian MaTpHILli 3HOLIYETHCS KPUXKO, a OAHUM 13 CIO-
c00IB MIKpOIH/ICHTYBaHHS TOBEPXHI KPUXKOI aJIMa30BMICHOT MaTpHIli 3a JUHAMIYHO-
IO HaBaHTAXEHHs € ‘“Mikpoynapu” o0 Ti MOBEPXHIO €JIEMEHTIB IIOPCTKOCTI TipChKOT
HOPOJH, 3 MOJATBIIUM BiAIIAPYBaHHIM JUCKPETHUX YACTHHOK, IPOEKIIS SIKMX TO-
ni0Ha 10 “71acTiBYUMHOrO XBOCTA” .

KaouoBi ciioBa: yvacmunka Kpuxkoeo 3HOULY8AHHS, WLAM, AIMA308MICHA MAMPUYS,
NOPOOOPYIUHIBHUI IHCIMPYMEHM, 30HA 3a2TUONEHHS IHOeHMOopPA.

Yyuixo 1. M., Ilapycos E. B., booupw C. B., Cacypa JI. B., Ilapycos O. B.
[opiBHAIBHU aHANI3 KIHETUKHA MapTCHCUTHOTO ITEPETBOPEHHS Y HU3BKO-
JIeTOBaHIA KOHCTPYKIIIHINA CTaJli THIATOMETPUIHNM 1 pO3paXyHKOBUM
METOMAMEL .....cuteueententesteneesteseeseeseesessessesensensassansensansasseseeseeseesessessesansensansansensensansennsennns

3nificHeHO TOPIBHSUIbHUN aHaji3 KiHETMKH aTepMi4HOr0 MapTEHCHTHOIO IEepEeTBO-
PEeHHS Y HU3BKOJIETOBaHIA KOHCTpYKIiiHIH cTami 30CrMnSi 3a 10IOMOToO0 AUIATO-
METPUYHOTO 1 pO3paxyHKOBOTO MeToiB. Iloka3aHo, 0 Ha MMOYaTKOBOMY €Talli KpHUBa
mepebiry 3cyBHOTO iepeTBOpeHHs 3a Moaeitio Koistinen—Marburger nodpe y3romxy-
€ThCS 3 EKCIICPUMEHTAIBHUMHU AUIATOMETPHUYHIMH Pe3yJIbTaTaMH, OJHAK 32 IMOaJb-
LIOTO 3HIDKEHHS TeMIlepaTypyd MaTeMaTHYHE MOJETIOBAHHS 3yMOBIIOE iCTOTHY IIO-
XHOKY y BU3HaYCHHI 00’ €MHOI 4aCTKU YTBOpPEHOTro MapTeHcuty. [Ipu npomy nomuika
PO3paxyHKIB KiJIbKOCTI MapTeHCUTHOT (a3u Moxxe nocsratu 20 vol.%. 3ampornoHoBa-
HO METOJIMKY, sIKa BPaXOBY€ TEMIIEpaTypH IOYATKY 1 3aBEPIICHHS 3CYBHOTO MEPETBO-
PEHHS ayCTEHITy Ta Ja€ 3MOTY OTPHMATH TiCHIIIHHA KOPENSAIiHAN 3B’ A30K 3 AUIIATO-
MeTpuaHAMHE qaauMu ctami 30CrMnSi mopiBasHO 3 Mozeutio Koistinen—Marburger.
OuneprkaHi pe3yJbTaTH MOKHA BUKOPUCTATH IJIsl BIOCKOHAJICHHS ICHYFOUHX PEKHMIB
TEPMIYHOTO OOPOOJICHHS, 30KpeMa MepepBaHoOro rapTyBaHHs, TS IiJBHIICHHS TOY-
HOCTI ITPOTHO3YBaHHsI ()a30BOT0 CKJIAy HU3BKOJIETOBAaHUX KOHCTPYKLIHHNX CTaleH.

Koro4dosi ciioBa: mapmencum, aycmenim, nepemeopenns, ¢pasza, mMooento8anHsi.
Bepbosuywkuii IO. B. ®a3oBi Ta CTpyKTypHi nochimkeHns ciaBiB Ce—Zn—Ga.................
Hocnimxeno ¢azosuii ckiaa nuTuX Ta BixnaieHux 3a temmeparypu 400°C criaBis

cucremu Ce—Zn—Ga B o6macti 70 33,3 at.% Ce 3 BUKOPHUCTAHHSIM PEHTTCHIBCHKOI I10-
pomkoBoi Au(dpaKIii Ta CKaHyBaJIbHOI €1eKTPOHHOI Mikpockomii. ITinTBepmkeHo ic-



HYBaHHS ABOX TBEPIUX PO3UHMHIB Ha OCHOBI OiHapHMX cronyk CeZn, ta CeGa,, Tppox
TepHapHHX (a3 cxnany CesZn,Ga;, CeZnGas, CeZn,Ga, Ta BIiepiie CHHTE30BaHO CiM
HOBUX (ha3, IS TPHOX 3 HUX IOBHICTIO JOCITIDKEHO KPHUCTATIUHY CTPYKTypy. Pa3a
CeZnssGags KpucTamizyeTbCsi B CTpyKTypHOMYy Tumi LaZns (mpocTtopoBa rpyma
Cmcm), crionyka Ce;ZnaGa; i3octpykrypHa 10 Ce;Zn;Siz (mpocTopoBa rpyna Pbham),
a ¢asza Ce;Zn;,Ga, MOMOBHIOE Psijl CTPYKTYp Noxinuux Bixg tumy Th,Nij; (mpocTopoBa
rpymna P6;/mmc).

KarouoBi cinoBa: nompiina cucmema, Ce—Zn—Ga, cnikauus, peHmeeHiecbKutl oug-
PAKYIUHUL aHani3, inmepmemaniou, mepHapHi haszu, KpUcmaniuHa Cmpykmypa.

Jlumowenxo H. B., Mamsitiuyx O. O. 3aNMIIKOBI TepMIUHI HAIPYKEHHS

Y TBEPAMX CIIABAX 3 MEBOCTPYKTYPOO. ...ceueeeiueriartrrerseatensensensensesensensenseneeseaseesesnseens

AHANITHYHAME METOAAMH JTOCIIKCHO 3aJUIIKOBI TEPMiUHI HANPY)KEHHS B TBEPIHMX
criaBax 3 Mezoctpykryporo tuiy (WC—Co)#*"—Co, siKi CyTTEBO 3aI€XKaTh Bl CKIIAIy
criaBy 1 00’eMHOro BMicTy a3. HarpyskeHHs! po3TAry B IMpoIIapkax MaTpUIll HUXKYi,
HIXK Y CTaHJapTHUX TBEPIUX CIUIABaX aHAIOTIYHUX MapoK.

KarouoBi citoBa: sanuwixosi mepmiuni nanpyscenns, meepoutl cniae, mMe3ocmpyk-
mypa, ¢azosuii ckao.

Ben Nengjun, ['ypans T. O., Bacunie O. M., Bumsazwv O. IO., Hecnasx FO. M., Kpasuyx

C. I. BruinB KOpo3iiiHO-aKTHBHUX HEMETAJIEBUX BKIIIOYEHb HA KOPO3i1HHY
TPHUBKICTD CTAJICH KONTIOOTHTOBHX TPYO....veevverveeererreererieereeseeseesenseessesseessesseesesseesnns

BrummB kopo3siiiHo-akTuBHUX HemeraneBux BKiIoueHb (KAHB) Ha koposiiiHy TpuB-
KIiCTh CTaJlell KONTIOOIHTOBHX TpyO nociimkeno y 3%-my BogHoMy posumHi NaCl i
MozesbHil miacToBiit Boai (MIIB), sika 3a XiMiYHMM CKJIaIOM BifnoBinae Boi S10iy-
HIBCBKOTO HA(TOTa30KOHJICHCATHOTO POJIOBMINA i HACHYEHA BYIJICKHCIUM Ta30M.
Bcranosneno, mo mBuakicTs kopo3ii cram HS-90 y MIIB npubnusHo BABidi BHIa,
Hik ctani GT-90, a B 3%-my pozunHi NaCl — yrpuui. [licns excriosunii y HboMy mpu
20°C ympomosx 72 h Ha moBepxHi cram GT-90 BusBICHO piBHOMIpHY KOpO3ifo 0e3
miTHHTIB, a Ha cram HS-90 — BupaskoBy, ska posBuBaethcst Ha KAHB. I'ycruna
BKJIIOYEHB ~ 6 pcs/mm?, Biji HUX BIJIMO METATy TIOIIMPIOIOTHCS PO3TATYKEH] KOPO3ilHi
TIOIIKO/PKCHHSL.

KuarouoBsi cnoBa: cmane, Modenvha niacmosa 00a, Kopo3isi, KOpO3iuHO-aKMueHi He-
Mmemanesi 6KIOYEHHA, MIKDOCMPYKMYpa, NIMuHe.

Bopobiiosa B. I., Yueupuneys O. E. 3akoHOMIpPHOCTI Ta MEXaHi3M

MIPOTUKOPO3IHHOI 1T “3e7eHuX” IHT10ITOpIB Y HEHTPaIbHUX BOJHUX
CEPEIOBHIIIAX . ...c.eeeveeereneereneereneetenseteseesesaesesaeuessesessentesenteseneeseeeteneesessesesaeneensenuesueennens

BcTaHOBNICHO, IO €KCTPAKTH MPOIAYKTIB MEepepoONICHHs IUIOJOBO-ATiTHAX KYJIBTYD
JIIOTH SIK “HpoiHTiOITOpH” KOpO3ii cTalli B HEWTpalbHOMY BOJHOMY pO3unHi. Y pe-
3yJIbTaTi XIMIYHOTO TIEPETBOPEHHS B 00’€Mi €JEKTpoOdiTy (opMyloThes (aBaHOI-
AHTOLIIaHOBI Ta (IaBaHOJ-AJBETI/IHI aJUTYKTH, 1110 a1cOopOYyIOTHCS Ha TIOBEPXHIi cTaui
Ta OJOKYIOTh JIOCTYIl KOPO3MBHOTO CEpEIOBHINA J0 TOBEpXHI MeTally, JI0AaTKOBO
rajbMyrO4Yd Kopo3iro. [IpoaykTu moiMepu3aliii MiCTATh 301IbIICHY KUTBKICTh aTOMIB
BYTJICUIO B CKEJIETHIA CTPYKTYpi, PO3TAIIOBAHUX 32 aPOMATHYHOIO CXEMOIO, OJISPHI
Ta apoMaTW4Hi (QYyHKIIOHANBHI Tpynd. KBaHTOBO-XIMIYHUMH METONIaMH BHSBIICHO,
IO TaKi CIOJIYKH 3J[aTHI B3a€MOJISTH i3 METaJICBOKO IIOBEPXHEIO Yepe3 TeTepoaTOMU
KHUCHIO Ta T-B3a€MOJIIO.

KuarouoBi cioBa: npoincioimopu, npupooui emopunui memabonimu, aodcopbyis,
KOpO3ilina mpusKicme.



TI'soz0eyvkuii B. M., Cmyoenm M. M., [loepeniox I. M., Cmyoenm O. 3., 3adopoorcna
X. P. MexaHi4HI BIaCTHBOCTI Ta KOPO3iifHA TPUBKICTH €IEKTPOIYTOBUX
TTOKPUTTIB 3 TIOPOIITKOBIX JIPOTIB....eeeuteeueenteaneenteaneeaseenseeneensesneesseaneesseansesseesnseesnseeennees

JocnipkeHo MexaHiuHi BIACTHUBOCTI, XIMIYHY MIKpPOTE€TEpPOTeHHICTh Ta KOPO3iHHY
TpuBKicTb Yy 3%-My BogHOMy po3umHi NaCl exeKTpoayroBux MOKPHUTTIB 3 HOPOII-
koBux apotiB (I1J]) 3 pi3HuM ckiamoMm mmxTH. BeTaHoBieHO, mo moKpuTTs 3 [1]]
CYTTEBO HEOTHOPIIHI 32 XIMIYHUM CKIIAJIOM MPOTH OTPUMAHHX 31 CYIIUTBHUX IPOTIB.
Amxe ToapiOHEHI MOBITPSHUM CTpyMeHeM Kparutuau posmiaBy [11, 3 skux ¢op-
MYETBCSI TIOKPUTTSI, PI3HATHCS 33 XIMIYHUM CKJIQJAOM. Takuil rpalieHT CpUYNHEHUH
HETIOBHMM PO3ILIABJICHHSM 1 3MIIIyBaHHSM CKJIaJHHUKIB HIMXTH Ta CTAJIEBOI 000JIOHKH
B Iy3i Mk TopusiMu I1]] mix yac enexkTpoyroBoro HanmwJIlOBaHHS ITOKPHUTTIB. 3arpo-
NOHOBaHO JoAaBaTh 1o wuxTh [1/] nmopoiky, siki 3a0e3nednny Ou B KparuimHax po3-
IUTaBy HEOOXiMHY KUTBKICTh XpoMy, OOpy Ta ByTJemioo. 30KpeMa, IOPOIKH (Hepoxpo-
My, kapoimy 6opy (B4C), pepoxpombopy, dpepocrmariB (FeSi, FeMn) Ta camodumrocy
[I'-10H-01, sxi miABHUIYIOTH TOMOTEHHICTH po3muiaBy [1J] Ta akTHBi3yIOTh YTBOPEH-
HS eBTEKTHK Mix ckiaamaukamu muxtd [1J] 90X17PT'C Tta I1J] 90X17P3IC. Lle 3a-
0e3MeunTh HIKYY MIKpOT€TEepOreHHICTh Ta BUCOKY KOpPO3iHHY TPHBKICTh MOKPHTTIB,
sIka HaOJIM)KaTUMETHCS IO BIIaCTUBOI HepykaBHi crani X18HIT.

KuarouoBi cinoBa: dyzose nanunosanns, nopowkosi Opomu, NOKpUmMms, Mikpozeme-
PO2eHHICMb, MIKPOMBEPOiCmb, KOPO3ItHA MPUBKICTIb.

Hayxo B. M., Xnonux O. IT., 3inw I. M., Cobooow H. H., T'onosuyx M. A,
Kopwiii C. A. 3aXucHI BIaCTUBOCTI €IOKCHTHOTO MOKPHUTTS 3 LIEOJIT-

(dhochaTHUM MTPOTHUKOPO3IMHUM MIrMEHTOM Ha aTFOMIHIEBOMY CILIABI.......ceveevvennene 105

JocimimKkeHo BIDITHB KOMIUIEKCHOTO Te0iT-poc(haTHOTO IPOTHKOPO3IHHOTO MIrMEHTY,
OTPUMAHOT0 MEXaHOXIMIYHUM MOJHU(]IKyBaHHSIM CHHTETHYHOTO LEOJITYy KaTiOHAMH
KaJIbI[IO0 3 MOAAJBIIUM PiIKO(pa3HUM OCAKCHHSAM IUHK-(PochaTHOT (a3u, Ha 3aXuC-
Hi BJIACTHBOCTI CMOKCHIHOTO MOKPUTTS Ha AJTFOMiIHIEBOMY CIUIaBi. MeToIaMH €JIeKT-
poximiuHOl IMIEIAaHCHOI crieKTpockorii, ontudroi 3D mpodizomerpii Ta BHIPOOy-
BaHHSAMH y KaMepi BOJIOTH 1 TeIula BCTAaHOBJIEHO, 10 JOJAaBaHHS TaKOTO MIrMEHTY IO
eMOKCHIHOTO TOKPHUTTA 3a0e3Iedye CyTTeBE MiIBUIIECHHS KOPO3IHHOI TPHBKOCTI aiko-
MiHieBOro cruiaBy. [Ipu 1poMy 30LTBIIYETHCS OIIp MEPEHOCY 3apsiy METaly Ta 3MCH-
IIYETHCS KUTBKICTh MPOAYKTIB KOPO3ii B MiCIISIX Ae(heKTiB TakopapOOBOTo mapy.

KirouoBi ciioBa: anominiceuii cniag, enokcuone NOKpumms, NpomuKopo3iiHuLL
KOMNJIeKCHUUl yeonim-gpocchamuuti niemenm, 080CMAaOdiiHA MOOUQiKayis, eieKkmpo-
Ximiuna imnedancHa cnekmpockonis, 3D npoghinomempis.

Criorcnoti I'. B., Criocroni B. JI. MarHeTOMETpHUYHA OIiHKA BILTUBY

XIMIYHUX CIIEMEHTIB Ha KOPO3it0 aycTeHITHUX CIUIaBiB Fe—Cr—Ni..........ccoeevveeinnnn. 112

Hocmimkeno pons inguBigyansHux (P, C, Mn, Cr) 1 kom6iroBaruX (Q: (S + P), Q4 (S +
+P+N+C),Qs(S+P+N+C+Si+Mn), Qs (S+P+N+C+Si+Mn+Ni—+Cr))
€JIEMEHTIB B IT’sTH TwiaBKax criaBy 06 XH28M/IT. OTpumaHo KOpensmiiHuiA 3B’ 130K
MDK MIBHAKICTIO KOpo3ii K y XJIOpUA0BMICHUX CEPEIOBHIIAX, MTUTOMOIO MarHeTHOIO
CTIIPUHHSATIIMBICTIO Y AyCTEHITY (MaTpHIli) 1 BMICTOM €JIEMEHTIB, a TAKOK BCTaHOBJIE-
HO MHOXHHY pi3HOi opMu rpadidyHuX Mozeneil Takux 3anexxHocTeld. Bussieno no-
3UTUBHUI | HETAaTUBHUN BIUIUB 1HAWBIyalbHUX i KOMOIHOBaHUX CJIEMCHTIB Ha TITHH-
TOTPHUBKICTH IJIABOK CILIABY.

KurouoBi cnoBa: aycmenim, xoposisi, MazHemHa CHPUUHAMAUGICIb, CHIAS, 8yeleyb,
Xpom.



Kouybeii B. B., Apemuyk A. B., Aeonvnux C. I, Janunax M.-O. M. CopOriitna
3IaTHICTH aKTHBOBAHOTO YIBTPa3ByKOM IPHUPOIHOTO OCHTOHITY

118001 (0107 (01200308 11074 ) /USSP 119

HocnimkeHno copOiiiiHi BiacTUBOCTI OeHTOHITY lnbHHIbKOrO pomoBuina (YkpaiHa)
10710 HOHIB KyIpyMy 3a HOTo aKkTHBamii ynsTpa3BykoM. MeTogamu X-IpOMEHEBOTO
TU(PPAKTOMETPUIHOTO Ta KOMIDICKCHOTO TEPMIYHOTO aHaji3iB BCTAaHOBJICHO, IO
(paxuis GenToHITY 3 po3mipoM dacTuHOK < 10-10° m mpencraprena Ca, Mg-MoHT-
MOPWJIOHITOM. BUSBIEHO, 0 aKTHBOBAaHWI YIBTPa3ByKOBHMH XBHJISIMH OCHTOHIT
Ma€e MifBHIIEHY COpOILiifHy 31aTHICTh MOA0 HOHIB Kympymy. Hacuuenns Honamn
Cu*' IpUpOIHOTO Ta aKTMBOBAHOTO GEHTOHITY BiIOYBAETHCS 338 MEXAHI3MOM HOHHOTO
00MiHy. MOJIEITIOBaHHSAM €KCIIEPUMEHTAIBHUX Pe3yNbTaTiB 130TepM copOLii piBHSIH-
HsM JleHrMropa mopiBHAHO COPOLINHI XapaKTEPUCTUKHU TPUPOIHOTO T4 AKTUBOBAHOTO
O6eHTOHITIB. OKpEeClieHO MEepPCNEeKTHBY BHKOPUCTAHHS aKTHBOBAHOTO YJIBTPa3ByKOM
OCHTOHITY ISl OYMIICHHS CTIYHUX BOJ B/l HOHIB Ba)KKIX METAIIB.

Kuaro4oBi cioBa: Oenmonim, MOHMMOPULOHIM, COpOEeHm, 8aXNCKi Memanu, Qizuxo-
XIMIYHI Memoou 00CHIONCeHHsl, I30mepmu copOyii.

Maciok A. C., Jlesuyvruii B. €., binuu JI. M., Jlesuyvkuii b. B., I'ymeneyvruii T. B.
3aKOHOMIPHOCTI OJIepKaHHA BUCOKOAAT€3MBHUX HAITOBHEHUX

TTOJIIMEPMOHOMEPHIX KOMITOZHIIIH. ... ..evteueeteeneeneeeeeetieteeseeteeseenteeneeseeeneesseeeeesnneeens 128

Hocnimkeno BB npuponud MoaudikoBannx HarmoBHIoBadiB (Ni- Ta Cu-BMiCHHX
MOJIIMEP-CHJIIKATHUX MarepialliB) Ha KIHETUKY eMYJbCiiiHOI mosimMepH3ariii MeTHi-
METaKpWIaTy B MPHUCYTHOCTI MPUIICIUICHWX CHIiBHOJIMEPIB MOMiBIHUIIIPOIiZOHY.
OrmiHeHO O0COOJHMBOCTI TMONIMEPOYTBOPCHHS IONIMETHIMETAKPHIIATHAX MaTepiaiB
3aJIeKHO BiJl IPHPOJAM HANOBHIOBAaYa Ta yMOB Ipollecy. BussieHo, mo nomimMepusa-
1S BiOyBaeThcsa y NEKibKa cTajiidl 3 iHAYKUiHMM mepionoM. Po3pobienum Mmare-
piajaM, OTpUMaHMM Ha OCHOBI HAIlOBHEHUX KOMIIO3MIIiH, NMpUTaMaHHI BHUCOKI ITO-
BEpXHEBA TBEPAICTh Ta TEIIOTPUBKICTH 3a Bika.

KarouoBi cnoBa: memunmemaxpunam, nonigininniponioon, cnignoaimep, noiimep-
CUTIKAMHUI HANOBHIOBAY.

Y HAYKOBUX KONAX

VII Mixuaponna korpepenis “TlomkomkeHHst MaTepialliB T 9ac eKCIUTyaTaIii,

METOJIH TIaTHOCTYBAHHS 1 TIPOTHOBYBAHHS ... .eveeueeeeeneeseeesesseensesseessesssesseenseeesseenns 133
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Andreikiv O. Ye., Dolinska I. Ya., Liubchak M. O., and Nastasiak S. V.
Determination of the residual life of the oil pipe taking into account material
AEEIAAALION. ...ttt ettt a st ettt beeae et et neen

A method for estimating the residual life of X70 steel pipe of an oil pipeline with an
external surface semi-elliptical crack, in which there is a laminar flow of oil under a
pressure of 12 MPa, and a soil corrosive medium penetrates into the crack, is proposed.
The residual life of such a pipe after 33 years of its operation, when corrosion-hydro-
gen degradation of its material takes place, was studied. Based on the experimental
data of the degradation of X70 steel known in the literature, an approximate basic
diagram of the corrosion-mechanical crack growth in such a material was constructed.
The energy approach previously formulated by the authors to determine the residual
life of an oil pipeline pipe with a corrosion crack is applied to the new problem ob-
tained in this way, when the basic diagram of such crack growth includes the simul-
taneous degradation of X70 steel. Graphical dependences of the residual life of the
pipe on the initial size of the crack based on the simultaneous degradation of its
material as well as for the cases of the reserve pipe and the pipe operated for 33 years
are constructed and results are compared.

Keywords: degradation of materials, residual life, oil pipeline pipe, energy approach,
basic diagram of corrosion-mechanical crack growth.

Ostash O. P., Chepil R. V., Abolikhina O. V., Semenets O. I., Znova V. A.,
and Kovalchuk L. B. Assessment of 1161 AT aluminum alloy susceptibility
to operational degradation.............cevieriirierei e 12

Structure, physico-mechanical characteristics, and fracture micromechanisms under
static and cyclic loading of samples cut from clad 2 mm thick sheet made of 1161A
alloy of the Al-Cu—Mg-Mn—Zr system with a reduced content of Si and Fe (up to
0.1 wt% of each) were studied. This alloy in the initial state (quenching and natural
aging) and after the influence of termomechanical factor in laboratory conditions
which simulate the effects of operational ones were investigated. It is established that
the 1161 AT alloy shows practically the same service characteristics in the initial state
and after model degradation, in comparison to similar alloys with an increased content
of Si and Fe impurities (up to 0.5 wt% of each).

Keywords: aluminum alloy, model degradation, microstructure, physical and mecha-
nical properties.

Skalskyi V. R., Dmytrakh I. M., Pochapskyi Ye. P., Mokryy O. M., Syrotyuk A. M.,
Klym B. P., Kaniuk Yu. I., Romanyshyn I. M., Velykyi P. P., and Dolishniy P. M.
Investigation of the influence of surface treatment and hardening of 60C2A steel
on its volumetric damage by the acoustic test method...........cccoeeeviiiiniiiniiniieee 18

The effect of mechanical and thermal treatment of cylindrical products made of
medium-carbon steel 60C2A on the nucleation and development of volumetric
damage in them is considered. Three types of acoustic control methods were used:
acoustic emission, magnetoelastic acoustic emission, and ultrasonic surface waves,
which controlled the dynamics of its nucleation and development. Research results
have shown that these methods can provide a satisfactory correlation between them
and have the best efficiency/cost ratio.

Keywords: medium carbon steel, volumetric damage, acoustic emission, magne-
toelastic acoustic emission, ultrasonic surface waves method.



Zvirko O. L, Tsyrulnyk O. T., Krechkovska H. V., Hredil M. I., Nykyforchyn H. M.,

Venhryniuk O. I., and Tsybailo I. O. The influence of the structural-mechanical
state of the transit gas pipeline steel on the susceptibility to hydrogen
CMDBITTIETIIENE ..c.eviitiicicic ettt

Different modes of cathodic polarization of pipe steel specimens based on current
density, which determine its moderate and intense hydrogen charging, are substan-
tiated. The hydrogen embrittlement resistance of 17I'1C steel in the as-delivered and
post-operated states was determined by the change in plasticity depending on the
hydrogen charging intensity and the direction of cutting the samples relative to the
pipe axis. Unexploited steel is not prone to hydrogen embrittlement under moderate
hydrogen charging, while exploited steel has shown this feature. Using metallo-
graphic and fractographic analyses, the important role of non-metallic inclusions in
the hydrogen embrittlement of steel, which depended on its structural-mechanical and
hydrogen charging conditions, was determined. Under moderate hydrogen charging
the intergranular embrittlement takes place while under intense transgranular embrit-
tlement; the differences are due, obviously, to different mechanisms of transport of
hydrogen absorbed by the metal.

Keywords: pipeline steel, microstructure, long-term operation, hydrogen charging
regimes, hydrogen embrittlement mechanism.

Kuzmov A. V., Vdovychenko O. V., Kirkova O. G., and Shtern M. B. Non-linear-

elastic behavior and effective parameters of materials containing pores and slit-
LK@ dELECLS. c..veneiiiciiicitcetcece ettt e

A nonlinear-elastic isotropic model is formulated and effective characteristics of the
material containing defects in the form of cracks and pores are determined. The
expression for deformation specific energy, which is the second degree homogeneous
function with respect to the invariants of the deformation tensor is the model base.
The relationship between the macroscopic parameters of the model, the content of
defects and the morphology of the material is established by the methods of compu-
tational micromechanics. The model allows taking into account elastic dilatancy, and
its limiting state corresponds to the Cam—Clay condition.

Keywords: nonlinear elasticity, elastic potential, pores, slit-like defects.

Babachenko O. I., Kononenko G. A., Podolskyi R. V., Safronova O. A., Safronov

O. L., and Dementieva Zh. A. Study of correlation of the chemical and phase
composition and fracture toughness of railway wheel steel.............ccocoeeeniinninnncen.

The influence of the structural state on the set of properties of the railway wheel metal
was studied. Correlation between metal characteristics was established. The negative
impact of structural heterogeneity on the fracture toughness of K¢ of carbon steel for
railway wheels (C ~ 0.47 mass%) was established. It is shown that bainite in the steel
structure in the amount of 10 to 15% leads to a decrease in the fracture toughness of
Kic by 25...36% in comparison with this characteristic for the steel with a uniform
ferrite-pearlite structure (an increase in the amount of bainite in the structure on
average by 1% causes a decrease in fracture toughness by 2.7%).

Keywords: railway wheels, mechanical properties, microstructure, chemical
composition.

Synytsia A. O., Sych O. Ye., Yevich Ya. I, Vedel D. V., Babutina T. Ye.,

Kondratenko 1. H., and Perekos A. O. Mechanical and magnetic properties of
biocomposites based on hydroxyapatite modified with magnetite and chitosan..........

The mechanical and magnetic properties of composites based on biogenic hydro-
xyapatite modified with magnetite (1; 5; 25 and 50 wt%) and chitosan are studied. An



increase in the content of magnetite in the composite from 1 to 50 wt% leads to a
slight decrease in porosity (from 45 to 38%) and to a significant increase in compres-
sive strength and Young’s modulus (in 7 times with the addition of magnetite obtained
by chemical precipitation and in 3 times with the addition of magnetite obtained by
thermolysis), compared to pure hydroxyapatite. It was shown that with an increase in
the amount of magnetite, regardless of its type (synthesis method), the magnetic
properties of composites also increase. Taking into account the mechanical properties
close to porous human bone and magnetic properties sufficient for hyperthermia
treatment, magneto therapy or targeted drug delivery, the obtained biogenic
hydroxyapatite—-magnetite—chitosan composites are promising in biomedicine.

Keywords: biogenic hydroxyapatite, magnetite, chitosan, composite, magnetic and
mechanical properties.

Vynohradova O. P., Vasylchuk O. S., Maystrenko A. L., Zakora A. P., Tkach V. M.,

Vapnichna V. V., llnitska G. D., Oliinyk N. O., Belorusets V. V.,
Liudvichenko O. P., and Bologova L. M. Investigation of the indenter penetration
zone in the wear particle of the matrix of a diamond-containing rock-cutting tool.....

The zone of interaction of the rock roughness element with the surface of the matrix
material Ni (94%)—Sn (6%) of the rock-csushing element, equipped with diamonds of
grain size 500/400 and their relative concentration of 100%, in the wear particle of the
matrix material is considered. In the zone of indenter penetration in the wear particle a
system of microcracks originating at the place of direct contact of the indenter with
the surface of the matrix and branching in the direction of indenter penetration into
the matrix surface was found. The material of the matrix wears out brittle and one of
the methods of microindentation of the surface of a brittle diamond-containing matrix
under dynamic loading is “micro-impacts” of the rock roughness elements to its
surface with the subsequent delamination of discrete particles, the projection of which
is similar to the projection of “swallow tail”.

Keywords: brittle wear particle, slurry, diamond-containing matrix, rock-cuttiing
tool, zone of indenter introduction.

Chuiko I. M., Parusov E. V., Bobyr S. V., Sahura L. V., and Parusov O. V.

Comparative analysis of the kinetics of martensitic transformation
in low-alloy structural steel by dilatometric and calculation methods.............c...c......

A comparative analysis of the kinetics of athermal martensitic transformation in low-
alloy 30CrMnSi structural steel using dilatometric and calculative methods has been
carried out. It is shown that at the initial stage the evolution curve of shear transfor-
mation according to the Koistinen—Marburger model corresponds well to the experi-
mental dilatometric data, but with further temperature decrease the mathematical
modeling causes a significant error in determining the volume fraction of formed
martensite. At the same time, the error in the calculations of the amount of the
martensitic phase can reach 20 vol.%. The proposed method, which takes into account
the temperatures of the beginning and completion of the shear transformation of
austenite, allowed us to obtain a closer correlation with the dilatometric data of
30CrMnSi steel compared to the Koistinen—-Marburger model. The obtained results
can be used for the improvement of existing modes of heat treatment, including
interrupted quenching, in order to increase the accuracy of predictive determination of
phase composition in low-alloyed structural steels.

Keywords: martensite, austenite, transformation, phase, modeling.

Verbovytskyy Yu. V. X-ray phase and structural study of Ce—Zn—Ga alloys.............ccccu....

The phase composition of cast and annealed of Ce—Zn—Ga alloys up to 33.3 at.% Ce
at a temperature of 400°C was studied using X-ray powder diffraction and scanning



electron microscopy. The existence of two solid solutions based on the binary
compounds CeZn, and CeGa,, and three ternary phases with the composition
CesZn,Ga,7, CeZnGas, and CeZn,Ga, were confirmed. Additionally, seven new phases
were synthesized for the first time, with the crystal structures of three fully determined.
The CeZn;sGaos phase crystallizes in the LaZny structure type (space group Cmcm),
the Ce;Zn,0Gas compound is isostructural to Ce;Zn,;Siz (space group Pbam), and the
Ce;Zns,Gas phase completes the series of structures derived from the Th,Nii; type
(space group P6s/mmc).

Keywords: ternary system, Ce—Zn—Ga, sintering, X-ray diffraction analysis, interme-
tallics, ternary phases, crystal structure.

Lytoshenko N. V. and Matviichuk O. O. Residual thermal stresses in hard alloys

WILh @ MESOSIIUCTUIE. ..ottt e e e e e et e e eaeeeeeaaeesenaaaeeeeeeseeanns

Residual thermal stresses in cemented carbides with a mesostructure of the (WC—
Co)**"—Co type with the help of analytical methods and which significantly depend on
the composition and volume content of the phases are investigated. The tensile stress
in the matrix layers is lower than the stress in standard cemented carbides of similar
grades.

Keywords: residual thermal stresses, cemented carbides, mesostructure, phase
composition.

Ben Nengjun, Gural T. O., Vasyliv O. M., Vytyaz O. Yu., Nespliak Yu. M.,

and Kravchuk S. I. The influence of corrosion-active non-metallic inclusions
on the corrosion resistance of coiled tubing steels...........cooceverveniiiiiiiiiieeeee

The influence of corrosion-active non-metallic inclusions (CANI) on corrosion
resistance of coiled tubing steels was studied in a 3% NaCl aqueous solution and
model stratal water (MSW), chemical composition of which corresponds to water of
Yabluniv oil and gas condensate field and is saturated with carbon oxide. It is shown
that the corrosion rate of HS-90 steel in MSW is ~2 times higher than of GT-90 steel
and in 3 times higher in NaCl solution. After exposure to this solution at 20°C for 72
h a uniform corrosion without pitting was observed on GT-90 steel surface, while on
HS-90 steel — pitting corrosion was observed which developed on CANI. Inclusions
density is ~ 6 pcs/mm?” Branched corrosion damages propagate deep into the metal
from inclusions.
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By-products extracts of the fruits processing act as steel corrosion “pro-inhibitors in a
neutral aqueous solution. As a result of the chemical transformation in the volume of
the electrolyte, flavanol-anthocyanin and flavanol-aldehyde adducts are formed,
which are adsorbed on the steel surface and block the access of corrosive medium to
the metal surface, thereby causing secondary inhibition of the corrosion process. The
polymerization products have a greater number of carbon atoms in the skeletal
structure, located according to the aromatic scheme, polar and aromatic functional
groups. Using quantum chemical methods, it was established that such structures have
an increased ability to interact with the metal surface through oxygen heteroatoms and
due to m-interaction.
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Mechanical properties, chemical microheterogeneity and corrosion resistance of arc
sprayed coatings made of cored wires (CW) with different charge compositions in a
3% aqueous NaCl solution were studied. The CW coatings are characterized by high
heterogeneity in chemical composition, which distinguishes them from coatings
obtained by spraying with solid wires. The chemical composition of molten drops of
CW, crushed by an air jet, and forming a coating, varies significantly. This gradient is
caused by incomplete fusion and mixing of the components of the charge and the steel
shell of the CWs in the arc between their ends during arc spraying of coatings. To
ensure the required amount of chromium, boron, and carbon in the melt drops, it is
suggested to add certain powders to the CW charge. In particular, the addition of
various powders to the CW charge (namely ferrochrome, boron carbide (B4C), boron
ferrochrome, ferroalloys (FeSi, FeMn) and self-flux PG-10N-01) makes the CW melt
more homogeneous and creates conditions for the formation of eutectic between the
components charge in CWs 90Cr17BMnSi and 90Cr19B3MnSi. This made it possible
to obtain arc sprayed coatings with less microheterogeneity and high corrosion
resistance, close to the corresponding characteristics of Cr18Ni9T stainless steel.
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The effect of complex zeolite-phosphate anti-corrosion pigment obtained by
mechanochemical modification of synthetic zeolite with calcium cations followed by
liquid-phase deposition of zinc-phosphate phase on the protective properties of epoxy
coating on aluminum alloy was investigated. Using the methods of electrochemical
impedance spectroscopy, optical 3D profilometry, and tests in a humidity and heat
chamber, it was established that the addition of such pigment to an epoxy coating
provides a significant increase in its anti-corrosion properties. As a result, the metal
charge transfer resistance increases and the amount of corrosion products in the sites
of defects in the paint layer decreases.
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of chemical elements on corrosion of austenitic Fe—Cr—Ni alloys..........cccceverueeenee. 112

The role of individual (P, C, Mn, Cr) and combined (Q. (S +P), Qs+ (S+ P+ N + C),
Qs(S+P+N+C+Si+Mn),Qs=Q(S+P+ N+ C+ Si+Mn+ Ni+ Cr)) elements
in five melts of the 06XH28M/IT alloy was studied. A correlation was established
between the corrosion rate K in chloride-containing environments and the specific
magnetic susceptibility xo of austenite (matrix) and percentage content of elements
was established. A set of various graphical models of such dependences was revealed.
The positive and negative role of individual and combined elements on the pitting
resistance of melts was revealed.
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Kochubei V. V., Yaremchuk Ya. V., Yaholnyk S. G., and Danyliak M.-O. M. Sorption
capacity of ultrasound-activated natural bentonite regarding copper ions................. 119

The adsorption properties of bentonite from the Ilnytskyi deposit (Ukraine) regarding
the copper ions under conditions when bentonite is activated with ultrasound are
investigated. Based on the methods of X-ray diffraction and complex thermal analysis,
it was determined that a bentonite fraction with a particle size < 10-10° m is mainly
represented by Ca, Mg-montmorillonite. Ultrasound-activated bentonite was found to
have an increased sorption capacity of copper ions. Saturation of natural bentonite and
bentonite activated with Cu®* ions occurs according to ion exchange mechanism. By
modeling the experimental data of sorption isotherms using the Langmuir equation, the
sorption characteristics of both natural and activated bentonites were compared. The
prospects of the use of ultrasound-activated bentonite for wastewater treatment from
heavy metal ions are shown.
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The influence of the nature of modified fillers (Ni- and Cu-containing polymer-
silicate materials) on the kinetics of emulsion polymerization of methyl methacrylate
in the presence of polyvinylpyrrolidone graft copolymers was investigated. The
features of polymer formation of polymethylmethacrylate materials depending on the
nature of the filler and process conditions are considered. It was found that the
polymerization process occurs through several stages and is characterized by an
induction period. The developed materials obtained on the basis of filled compositions
are characterized by high surface hardness and Vicat softening point.

Keywords: methylmethacrylate, polyvinylpyrrolidone, copolymer, polymer-silicate
filler.
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