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PE3IOME. TlpoaHani30BaHO OCHOBHI IiJX0 M JO MaTeMaTHYHOTO MOJCIOBAHHS PY -
Xy JOMEHHHX CTIHOK ()epOMAarHeTHKiB IiJi BIIJIABOM 30BHINIHHOTO MAarHETHOTO MOJIA. 3a
pe3ysbTaTaMH CHHTE3y JITEepaTypHHUX JHKEpesl MO JaHO PIBHAHHSA IEepEeMIlleHb IOMEHHOT
CTIHKH 3 ypaxyBaHHAM OpOYHIBCHKOTO pO3MOMIiIy mojs. OmrucaHo BiIoMi MaTeMaTHIHI MO -
Jielti, moOyIoBaHi 3a 3aJIC)KHOCTAMH TOBIIMHU JOMEHHUX CTIHOK BiJl MEXaHIYHHX HAMpY -
JKEHb, SIKi JAIOTh 3MOTY PO3paxyBaTH MAaKCHMAJIbH 1 IEpEeMIICHHS TOMESHHOT CTIHKU 1 OTli-
HUTH aMIUITY Iy MarHETONPY>XKHOT aKy CTHIHOI eMicCil.

PE3IOME. TlpoaHanu3upoBaHbl OCHOBHBIE MOJXOJbl K MAaTEMATUYECKOMY MOJEIMPO-
BaHMIO JIBM)KEHUS JOMEHHBIX CTEHOK ()epPOMATrHETHKOB M0 ] BN HAEM BHEIIHETO MAarHUT-
Horo noJii. Ilo pesynbratam cHHTE3a JMTepaTypPHbIX HCTOYHUKOB IPUBEJEHBI YPaBHEHUS
nepeMenieHnii TOMEHHOW CTEHKH C Yy9eTOM OpOYHOBCKOTO pacmpeesieHus noiis. OTnucanbt
U3BECTHBbIE MATEMAaTUUYECKHE MOJEIM, OCTPOCHHBIE HAa 3aBUCHUMOCTAX TOJIIMHBI JOMEH-
HBIX CTCHOK OT MEXAHUYECKUX HAINPSDHKCHUU, C IMOMOIIbI0 KOTOPBIX MOKHO PaccuuTaTh
MAaKCHUMaJIbHbIE IIEPEMEILEHUS JOMEHHON CTCHKU U OLEHUTh aMILIUTY Iy MarHUTOyIpyrou
aKyCTUYECKOM SMHUCCHHU.

SUMMARY. The basic approaches of mathematical modeling of the ferromagnetic
domain walls motion in the applied external magnetic field are considered. The equation of
the domain walls displacements with the Brownian field distribution, taking into account
the result of the literature data synthesis, are presented. The described known mathematical
models are built with account of the dependence of the domain walls value on the
mechanical stresses. The maximum displacements and magneto-elastic acoustic emission
amplitude values can be calculated using the mentioned above models.

SulymH. T., Yasnii O. P., and Pasternak Ya. M. Modeling of multiple cracking
under thermo-mechanical fatigue effect ... 17

PE3IOME. 3anponoHOBaHO MOJEIF MHOXHHHOTO PO3TPICKYBaHHS 3pa3KiB 3a CyMic-
HOT JTii TeTUVIOBMX Ta MEXaHIYHUX U KJIYHIUX HABAHTAXKEHb. 3 OTIII Ty HA CKJIAMHICTh 00YHC -
JIOBaHb Ii Yac PO3B’SA3yBAaHHS 3aJad B3a€EMOJAIl CTOXaCTUYHO PO3TALIOBAHHX TP ilIKH 3a-
IPOMOHOBAHO BBAXATH X MO ABIHHO Mep iOAMUHUMH CHCTEMaMH PO3Tally’KeHU X TPIlHH, IO
MOJIENIIOIOTh M DK3EpEHHE IIOINKODKEHHS Ta MiX- 1 TpaHCKpHCTANiTHe pyHHyBaHHA. [l
BCTaHOBJICHHS T'OJIOBHOTO HAIPSIMY IOMIMPEHHS PyIHyBaHHS y MOJENb BBEJIH XPECTOBHUIHI



TPIMMHOTIONIOH] e eKTH, sIKi MOXKYTh IOMIMPIOBATHCS y JIBOX INEPHCHIMKYJLIPHAX HAIl -
psAMax BiMOBIMHO JI0 MPHUKJIAJCHUX TEPMOCHIIOBUX HaBaHTaXeHb. OOUHCIICHO 3aIeKHOCTI
BUHUKHEHHS TIOIIKO JUKEHOCTI, JIOBXXHHH MIKPOTPINIMH 1 BifaJi MK HUMU BiJ] KiJIbKOCTI
[UKIIIB Ta MapaMeTpiB TEPMOCHIOBOTO HaBaHTaXKe HHSI.

PE3IOME. TlpenmnosxeHa MOJEJIb MHOXECTBEHHOTO PAaCTPECKUBAHHA 00pasIoB IpH
COBMECTHOM JICHCTBHH TCPMHUYECKHX U MEXaHHUECKUX MU KINIECKUX HATPYy30K. YUHUTHIBAs
CIIO’KHOCTH BBIYHCICHHH TPH PEIICHUM 3a/ad B3aUMOJCHCTBHUS CTOXAaCTHYECKH PAaCIIOJO-
JKEHHBIX TPEIINH, MPEJI0’KEHO CYUTATh M X JABY XIHEPHOINICCKUMH CHCTEMaMHU Pa3BETBIICH -
HBIX TPEIIMH, MOJCIMPYIOMHNX MeX3epEHHBIC TOBPEXK ICHIS U MEX- I TPAHCKPUCTAJIIINIEC-
Koe paspymeHue. it onpenereHHs IJIaBHOTO HANPaBICHUS PACHPOCTPAHEHHS pa3pylie -
HUS B MOJIEJIb BBEJICHO KpPECTOOOpasHble TPEHUHOMOIO0HBIE Ie(EeKThl, KOTOPHIE MOTYT
pacTd B IBYX B3aUMHO IEPIEHIUKYJIPHBIX HANpPABICHUSIX, COOCHBIX C IPUJIOKECHHOH
TEpMOCHJIOBOM HAarpy3koi. PaccunmTaHbl 3aBUCHMOCTH HMOBPEXICHHOCTH, UIMHBI MUKPO -
TPEIIUH U PAacCTOSHUI MeXTy HUMHU OT KOJIHUYECTBa I[UKJIOB U TapaMeTPOB TePMOCUIOBOM
Harpy3Ku.

SUMMARY. The model of multiple cracking of specimens under the combined action
of cyclic thermal and mechanical loading is proposed. Due to the computational co mplexity
of solving the problems of stochastically distributed cracks interaction, it is proposed to
consider them as two-periodical systems, which model the intergranular damage and inter-
crystal and trans-crystal fracture. To determine the general direction of fracture propagation
the cross-like defects, which can grow in two mutually perpendicular directions, coaxial
with the applied thermal and mechanical loadings, are introduced into the model,. The
dependences of damage, length of microcracks and distances between them on the number
of cycles and the parameters of thermal mechanical loading are obtained.

Savruk M. P., Kazberuk A., and Onyshko L. Yo. The influence of material
anisotropy on the stress distribution near the parabolic NOtCh .........cccccevviccvsiccennn, 24

PE3FOME. Po3riasHyTO 3ajadi Npo PO3NOJIIM HANpyKeHb y HECKIHYCHHIH aHi30T-
POTIHIN MIOIUHI 3 MapaboJIiYHUM BHP i30M 32 TPbOX OCHOBHHX THIIIB AedopMmallii, KoM Ha
HECKIHUEHHOCTi 32 JaHO aCUMITO TUKY TOJIS HAPYy>KeHb, B IKy BXOAATh KOe(illi€HTH IHTeH -
CUBHOCTI Hampy>keHb y BEPIIWHI BiANOBIAHOT HamiBHEC KiHUEHHOT Tp ituHu. Po3B’s13km 3a -
Jlady OTPUMAHO 3a JIOTIOMOTOI0 TPAaHMYHOTO MEPEX0J]y 3 BIAOMHUX aHAJITUYHHX PO3B’ SI3KiB
JUIs eJINTUYHOTO OTBOPY B aHI30TPOMHIM IJIOLIMHI 32 TPHOX BHU/IIB HABaHTa)KEHHsS Ha He-
CKIHYEHHOCTI (CUMETPUYHOIO PO3TIrY, MONEPEYHOr0 Ta MO3A0BKHBOTO 3¢yBiB). Lli pe3yn -
TATH y3arajbHIOIOTh BiZIOMi PO3B’I3KH MPO PO3HOALT HANPYXKEHb 0111 BY3bKHX 3aKpYyIJe -
HUX BUPI3iB B 130 TPOMHIiil IUIOMMHI Ta BimOOpakarOTh BIJMB aHI30 TpOmii MaTepiaiy Ha
KOHIICHTPAIl{f0 HATIPY>KECHb.

PE3FOME. PaccMOTpEHBI 3a/1a4¥ O paclpe/ieICHUU HANPSDKe HU B 0ECKOHEUHOW aHU -
30TPOITHOM IJIOCKOCTH ¢ MapaboJIMYecKiM BBIPE30M U TPEX OCHOBHBIX THIIOB Jeopma-
I, KOTJa Ha OECKOHEYHOCTH 3a/laHa aCHMITOTHKA IOJISI HANIPSDKCHUH, B KO TOPYIO BXO IAT
k03] GUIMEHTH! WHTCHCUBHOCTH HANPSDKCHUI B BEPIIMHE COOTBETCTBYIOIICH 1O IyOecko -
HEYHO! TpeuuHbl. Pemenns 3amay noiay4eHo NpH NOMOILM I'PaHUYHOIO Iepexoja U3 u3-
BECTHBI X aHAJIM THYECKU X PEIICHUN YIS SJJIMII THYECKOTO O TBEPCTUS B aHW30 TPOITHOM TJIOC -
KOCTH TP TPEX BHJAX HArpyXeHWH Ha OCCKOHEYHOCTH (CUMMETPHUYECKOTO PaCTKCHHUS,
MOTIEPEYHOTO | MPOJIOIEHOTO CIBUTOB). D TH pe3yIbTaThl 0000IIAI0T W3BE CTHBIE PEIICHUS
0 pacrpeiesieHuy HanpsKeHUH BO3JIE Y3KUX 3aKPYTJICHHBIX BBIPE30B B U30TPOIHON MJIOC -
KOCTH Y OTOOpaXXaroT BIMSHUE aH 30 TPOTIHU MaTepraa Ha KOHIISH TPAIHIO HATIPSDKEH Hif.

SUMMARY. The problem of stress distribution in the infinite anisotropic plane with a
parabolic notch for three main types of deformation, when the stress field asymp totics is set
at the infinity, which includes the stress intensity factors at the tip of the corresponding
semi-infinite crack, is considered. The problems solutions is received by using the
boundary transition from known analytical solutions for an elliptic hole in the anisotropic



plane for three types of load at infinity (symmetrical tension, transversal and longitudinal
shear). These results generalize the known solutions on the stress distribution near the
narrow rounded notches in the isotropic plane and show the influence of the material
anisotropy on the stress concentration.

Revenko V. P. Reduction of three-dimensional theory of thick plates bending
to solving two two-dimensional ProbIEMS ... 34

PE3IOME. 3anponoHOBaHO HOBY TEOPIkO 3rHHY TOBCTOI IUIACTHHH, KOJHM i HampyKe -
HUI CTaH He omucyrTh rinote3n Kipxropa—Jlssa abo Tumorienka. TpuBuMipHHUA Hampy -
JKEHO-Ie()OPMOBaHHI CTaH IUIACTUHU PO3MIUICHO Ha CHMETPUYHI 3rUH 1 CTUCK. [ omucy
CUMETPUYHOTO 3THHY BHKOPHUCTAHO TPU TApMOHIYHUX QYHKUi. [HTerpyBaHHSIM O TOBIIH -
Hi I1JITAC THHU BUPAXXCHO 3THHAJBHI, KpYTHI MOMEHTH 1 TIOTIEPEYHI CHIIN Yepe3 JiBi JBOBUM ip -
Hi QyHKIil. 3a70BOJIeH1 CIIBBIHOIICHHS TPUBHM ipHOT Teopii MPYX HOCTI 1 MOOYI0BaHO
3aMKHYTy CHCTEMY PIBHSHb Yy YaCTKOBHMX IIOXITHHX OIOCTOTO MOPSAKY HA BBEICHI QYHKIiT
0e3 BUKOPHUCTAHHS TiIOTE3 IPO TEOMETPUYHUI XapakTep AeGopMyBaHHS IDIACTHHHU . 3ampo -
MOHOBAHO AHAIITHYHO-YUCIIOBUI METO /I iX pO3B’sI3aHHSI.

PE3IOME. TlpenyioxxeHna HoBasi TeopHsi M3ruda TOJICTOW IJIACTHHBI, KOTJAa €€ Harps-
KCHHOE COCTOSIHUE HE OMUCHIBAIOT rumoTe3bl Kup xroda—Jlssa wm Tumomenko. Tpexmep-
HOE HANPSDKECHHO-1e() OPMHUPOBAHHOE COCTOSIHUE IJIACTHHBI Pa3/icJICHO HA CHMMETPUYHBIN
n3ru6 u cxatue. J{JIs onmucaHusl CAMMETPUYHOTO U3rHOa MCIOJIb30BaHbl TPH TapMOHUYHBIC
¢ysknun. [lyTeM WHTETPUPOBAHMUS MO TOJIIW HE MIJIACTHHBI U3THOHBIC, KPYTAIIAE MOM CHTHI
Y TIOTIEPEYHBIC YCHUIIHS BRIPAXKEHBI Uepe3 JiBe JIByMepHbIe (DYHKIHHU. Y IOBIIC TBOPEHBI COOTHO-
MICHUSI TEOPHH YNPYTOCTH M 0€3 MCIONB30BAHUS THIIOTE3 O T'€OMETPHYECKOM XapakTepe
neopMUpOBaHUs TUIACTUHBI MOCTPOCHA 3aMKHYTash CUCTeMa YpaBHEHWH B YacTHBIX MPO-
W3BOJHBIX IIECTOTO Mopsika. [Ipe 10xKeH aHaTUTUKO-IUCICHHBIH METO T UX PEIICHH 5.

SUMMARY. A new theory of a thick plate bending, when its stress state is not
deseribed by the hypothesis of Kirchhoff—Love or Tymoshenko, is proposed. To describe
its symmetric bending three harmonic functions are proposed. For the description of its
symmetric bending three harmonious functions are proposed. The components of the stress
tensor are integrated over the thickness of the plate. Bending and torsional moments and
also shear forces in two-dimensional functions are expressed. The ratios of the elasticity
theory are satisfied without the use of the hypotheses on the geometric character of the plate
deformation. A closed system of partial differential equations of the sixth order is
constructed. The analytical and numerical methods for their solution are proposed.

Kravets V. S. Stress-strain state of a half-plane with internal near-surface cracks ................. 40

PE3FOME. MeToioM CHHTYJSIDHHX IHTETpaJbHHUX PIBHAHH PO3B’A3aHO INPYXHY Ta
HPYXHO-IUTACTHYHY (B MEXaX MOJIETI CMYT IUIAC THIHOCTI) 3a/adi Teopii mpyKHOCTI Ta Me-
XaHIK{ pyHHYBaHHS UL ITIBIUIONIMHY 3 BHY TPIIIHIMHU I'TaIKUMHU Ta KyCKOBO -TJIAJKAMH Tpi-
muHaMHu. YHCTIOBI pO3B’A3KH IHTCTpaNbHUX PIBHAHH OTPHMAHO METOJOM MEXaHIYHHX
KBaAipaTyp. BusHaueHo KkoedilieHTH IHTEHCHBHOCTI HAIpyXeHb Yy BEepIIMHAX KyCKOBO-
TIaJKAX TPUIIOBEP XHEBUX TP illMH, AOCHIHKEHO iX 3aJIe)KHOCTI BiJ r€OMETpHUYHUX Mapa-
MeTpiB 3a7a4i 3a BHY TPIIIHBOTO THCKY Ha Oeperax TpillMHM Ta PO3TATY IIBIJIOIIMHU HA
HECKIHYEHHOCTi. Y MNPy KHO-TUIAC TAUHIH 33241 JOCTiPKEHO BIUIMB BUILHOTO KpPAaro MiBIJIO -
IIMHY, PIBHSI HABaHTa)XEHHS Ta GOPMU TPIIMHU HA PO3KPHUTT B i1 BepLIMHAX, JOBXKUHHU Ta
KyTH Op i€HTAI[i1 IPAMONIHINHIX CMYT INIAC THIHOCTI, SIK1 BUXO IATh 3 BEPIIUH TPIIUHU.

PE3IOME. MeToIOM CHHTYJSIPHBIX MHTETPalbHBIX YpaBHEHUH pEIIeHBl yIpyras U
ynpyro-mnacTuyeckast (B paMKax MOJENH MOJIOC MJACTHYHOCTH) 3aJa4d TEOPUH YIPYTOCTU
U MEXaHUKU pa3pyLICHUs AJs MONYNIOCKOCTU C BHY TPEHHUMH IMIa IKUMH M KyCOYHO -IJIa -
KUMU TpeuMHaMu. YHCIeHHbIe pelleHHs WHTeTPalbHbIX YPaBHEHHUH IMOJyYeHBI METO IO M
MEXaHHYeCKHX KBaapaTyp. OmpenenieHs! K03((UINEHTE WHTEHCHUBHOCTH HANPSDKCHHUH B
BEPLIMHAX KyCOYHO-TJIa JKUX MPUIOBEP XHOCTHBIX TPELINH, UCCIIEJOBAHbI UX 3aBUCUMOCTU
OT TeOMETPUYECKU X TapaMEeTPOB 3aJ4auy IIPU BHYTPEHHEM JaBJICHUU Ha Oeperax TPeIHHbI



U pacTDKEHHs MOJIYIUIOCKOCTH Ha OeCKOHeUHOCTH. B ympyro-mimacTudeckoil 3amaue wuc-
CJICIOBAHO BIIMSHHE CBOOOIHOTO Kpas MOJIYIUIOCKOCTH, YPOBHS HATPY3KU U (YOPMBI TPEIIIH -
Hbl Ha PacKpbITUd B €€ BEPLIMHAX, JJIMHBl U YIJIbl OPMEHTALUU MPSIMOJMHEHHBIX I0JIOC
IUIACTUYHOCTH, KO TOPBIE BBIXO LT U3 BEP ILIUH TPELIUHEI.

SUMMARY. The elastic and elastoplastic (in the model of plasticity bands) problems
of elasticity theory and fracture mechanics for a half-plane with internal smooth and
piecewise-smooth cracks are solved by the method of singular integral equations. The
numerical solutions of the integral equations are obtained by a quadrature technique. The
stress intensity factors at the tips of piecewise smooth near-surface cracks are obtained and
their dependences on the geometric parameters of the problem are identified at an internal
pressure at the crack faces and half-plane tension at infinity. For elastoplastic problem we
have investigated the influence of the free edge of the half-plate, level of loading and crack
form on the crack tip opening, length and orientation angles of the rectilinear plasticity
bands that come out of the crack tip.

Kozachok O.P., Slobodian B. S., and Martynyak R. M. Contact of elastic solids
in the presence of gas and non-wetting liquid in periodically arranged
INTEITACIAL GAPS ..vivvicecte ettt renas 50

PE3FOME. JlocmimkeHO KOHTAKT ABOX IMiBOE3MEXHHUX NMPYKHUX TiT 3a HasSBHOCTI B
MDKITOBEp XHEBHX MPOCBITaX, 3yMOBJIEHI X NEPi0 JUIHOIO CHCTEMOIO BHIMOK Ha MEXI OJTHO -
TO 3 TiJI, Ta3y Ta HECTHCIMBOT PiMHH, Ka He 3MOUye nmoBepxHi Til. [lepeman THCKIB y pi-
JWHI1 Ta Ta3i onucye piBHsAHHA Jlamuaca. 3agady 3BeICHO JI0 CHHTYJSIPHOTO iHTETpasibHOTO
pisasHEA (CIP) 3 simpom I'imeGepra, sike Tpanchopmonano y CIP 3 sapom Komri BimHOCHO
BHCOTH MIKIOBEPXHEBUX NPOCBITIB. 3 yMOBH 00OMEXEHOCTI Ha KIiHISAX Bifpi3Ka iHTETpY -
BaHHA po3B’s13Ky nporo CIP i3 ymoBH 30epekeHHS KiTbKOCTI P iITMHNA OTPHUMAHO Ta YUCJIO-
BO PO3B’S3aHO CHCTEMY TPAHCIICHACHTHUX PiBHAHB AN BU3HAUCHHS JOBXKUH IIPOCBITIB Ta
JIITHOK 3 pimuHOI0. [IpoaHami3oBaHO 3aJ1€XKHOCTI HOBXKHHU Ta ()OPMU MPOCBITIB, KOHTAKT -
HO{ HOJATJIMBOCTI TiJ BiJ MPUKJIAJEHOTO HABaHTAXXEHHA, 00’€My i MOBEPXHEBOTO HATATY
pimHu.

PE3FOME. VccnenoBaH KOHTAKT ABY X MOJIy0OECKOHEUHBIX YIPYTUX Tel NPU HATMYHU
B MEXIIOBEP XHOCTHBIX 3a30paX, OOYCIOBICHHBIX IEPUO IUYECKON CHCTeMOIl BEIEMOK Ha
TpaHHIe OJHOTO U3 Tell, ra3a U HEC)KUMAEeMOH JKUAKOCTH, KOTOpas HE cMadHBaeT MOBEP X-
HocTH TeJl. Ilepenan naBieHMi B KUIKOCTU U ra3e OmHchIBaeT ypaBHeHHe Jlamnaca. 3asada
CBeJIeHa K CHUHTYJIIpHOMY HHTerpaibHoMy ypaBHeHuto (CUY) ¢ smpom I'mnpGepTta, Ko TO -
poe tpanchopmuposaHo B CY ¢ sapom Komim OTHOCHTEIBHO BBICOTHI MEXKIIOBEP XHOCT -
HBIX 3230p0B. M3 yc10BHsA OrpaHMYEHHOCTH Ha KOHIAX OTpe3Ka HMHTETPUPOBAHUS PELICHUS
storo CUY u U3 ycnoBus cOXpaHe HHs KOJHMUYECTBA KU IKOCTH MOJyYeHa M YUCIEHHO pe-
HI€Ha CHCTeMa TPaHCIEHACHTHBIX yPaBHE HUM [ ONpeeIeHUs] IIMHBI 3a30POB U y4acT-
KOB C XMJAKOCTbIO. [IpoaHani3npoBaHbl 3aBUCUMOCTH JUIMHBI U ()OPMBEI 3a30POB, KOHTAKT-
HOW NMOJATIIMBOCTH TeJ OT NPHIOKEHHOW HArpy3Kku, 00beMa U MOBEP XHOCTHOTO HA TSKEH Ut
JKHJIKOCTH.

SUMMARY. The contact of two elastic semi-infinite bodies in the presence of an
uncompressible liquid, which does not wet the surfaces of the bodies, and a gas in the
interfacial gaps due to a periodic array of grooves on the surface of one of the bodies, i
investigated. The pressure difference in the liquid and the gas is described by the Young—
Laplace equation. The problem is reduced to a singular integral equation (SIE) with Hilbert
kernel, and then it is transformed to a SIE with Cauchy kernel relatively to a height of the
interfacial gaps. A system of transcendental equations to evaluate the length of gaps and
regions with the liquid is obtained from the consistency condition for this SIE and the
condition of liquid amount conservation. This system is solved numerically. The
dependences of the length and the shape of the gaps, the contact compliance of the bodies
on the applied load, the volume and the surface tension of the liquid are analyzed.



Adamowicz A. Thermal-stress state of a disk during multiple braking........cc.cccoooevcnicninnn 58

PE3FOME. Ha oCHOBi METOly CKIHUCHHUX €JIEMEHTIB 3alIPOIIOHOBAHO MAaTeMAaTHYHY
Moenb (PUKMIFTHOTO HarpiBaHHS JUCKa Mix 9ac 6aratopa3oBoro ransMyBaHHS. OTpUMaHO
YUCJIOBUH PO3B’A30K OCECUMETPUYHUX MOYATKOBO-KPaoBOi 3a/aui TeMJIONPOBIJHOCTI Ta
KpaloBoi 3aa4i KBa3icTATHYHOT TEPMOMPYKHOCTI ISl AMCKA, IO Mepio AMYHO HArpiBa€Th -
Cs HA TePTHbOBIil MOBEpPXHi MOTOKOM TelJa 3 IHTEHCUBHICTIO, MPOMOPLIHHOI MUTOMIH 1O -
Ty>XHOCTI TepTsi. Po3paxyHKn TeMmepatypu Ta TeMIepaTypHHX Hallpy»KeHb Iix yac Oara-
TOPA30BOT0 TaJbMiBHOTO NPOLIECY BUKOHAHO U YaBYHHOTO JMCKA Ta METaJloKepaMidyHOi
HaKJIa IKH.

PE3FOME. Ha ocHOBaHUM METOJa KOHEYHBIX 3JIEMEHTOB IPEIJIOKEHA MaTeMaTH4ecC -
Kas MOJieJIb (DpPUKIIMOHHOTO HArpEBaHU s AUCKAa MPU MHOTOPA30BOM TO pMOkeHHUH. [losyue-
HO YHUCJICHHOE pEIIeHHE OCECMMMETPUYHBIX KPAaeBOW 3a/a4d TEIJIONPOBOJHOCTA U Tpa-
HUYHOU 3a/1a4¥ KBa3HCTATUYECKOW TEPMOYIPYTOCTH I JMCKA, IEPHOIMYECKH Harpesae -
MOTO Ha TPYyUIEHCS MOBEP XHOCTH MOTOKOM TEIlIa ¢ MHTE HCUBHOCTBIO, IMPOIMOPIUOHAILHON
yIEeIbHOM MOIIHOCTH TpeHus. PacyeTsl Temmepatypsl U TeMIIepaTypPHbIX HANPSDKEH U Tpu
MHOTOPA30BOM TOPMOYKEHHH BBITIOJHEHBI I YYTYHHOTO JMCKa M MeTalJOKepaMHU4eCKOU
HaKJIa KA.

SUMMARY. Based on the finite element method (FEM) a mathematical model of the
process of frictional heating of a disc with multiple braking is proposed. With this objective
the numerical solution of the axisy mmetric boundary value problem of heat conduction and
the boundary value problem of quasi-static thermoelasticity for a disk, which is periodically
heated on a rubbing surface by a heat flux with an intensity proportional to the power
density of friction, is obtained. The temperature and thermal stresses at the multip le braking
processes are calculated for the cast iron disk and the metal -ceramic pad.

Skvortsova S. V., llyin A. A., Mamonov A. M., Nochovnaya N. A., and Umarova O. Z.
Structure and properties of sheet semi-finished products made of refractory
TiAINb-based intermetallide alloy ..o 64

PE3FOME. BuB4eHO BIUIMB IBOCTYHEHEBOI TepMiuHOI 00poOKu Ha GopmMyBaHHS (a-
30BOTO CKJIAafy Ta CTPYKTYpPH, @ TAKOK MEXaH{UHi BJaCTHBOCTI JMCTOBOTO HamiBhaOpukaty
3 s)xapoMminHoro cmwiaBy BTU-4 Ha ocHoBi iHTepMeTaniay Ti,AINb. BusBneHo, mo, 3MiHio -
I0YM TeMIIepaTy py MEpLIOro CTymeHs oOpoOKM 1 TeMmmeparypy MNOJalbIIOT0 CTapiHHA,
MOKHa B HIMPOKOMY Jiama30Hi 3MIHIOBATH XapaKTEPUCTHKH MIMHOCTI 1 MJac THIHOCTI
cruiaBy. BCTaHOBIIGHO, IO UL OTPUMAHHS CTPYKTYpH, sika 3a0e3neuye BiIHOCHE BHJOB -
sxeHHs 8...12%, TeMmepatypa Mepuioro cTyneHs oOpoOKy MOBUHHA 3HAXOMUTHCS B TpUda3-
Hilt (B+01+0)-06macTi, a 0X0JI0 HKyBaTH 0 KIMHATHOI TeMIlepaTypH abo 0 TeMIepaTypu
npyroro crynens oopooku (800...850°C) cnix 3 mivuro. 1106 oxepxkatu BUCOKI 3HAUCHHS
KOPOTKOYACHOI 1 TpuBaJsiol MirtHOCTi mpu 650°C 31 30epekeHHsIM MOMIPHOT IIaC THYHOCTI
(3...5%), 0 %010 IDKYBaTH MICNS 130 TEpPMIYHOT BUTPUMKH B TpU(a3HiA 007acTi CIill y MOBIT-
pi, a 3icTaproBaTi B iHTep Bauti 800...850°C ynpomosxk 7 h.

PE3FOME. VI3y4ueHo BIMSHHE [[BY XCTYNEHYATOH TepMHuIeckod o6paboTk Ha GopMu-
poBaHme (ha30BOTO COCTABA, CTPYKTYPHl U MEXaHHUICCKHE CBOMCTBA JIICTOBOTO moiy(had-
pukaTa U3 ’xaponpouHoro ciuiasa BTU-4 na ocHoBe nHTepMeTanmuma TipAINb. BeisBiieHo,
9TO, U3MEHSSI TeMIIepaTypy HarpeBa MEepBOi CTymeHH oOpaboTKH M TeMIepaTtypy IMocle-
JyIOIIEr0 CTapeHHUs, yJaeTCs B MINPOKOM JMANa30HE U3MEHSITh €T0 XapaKTePUCTHKU MPOY -
HOCTH U IJIACTHYHOCTU. YCTAHOBIICHO, YTO JJISI TIOJTyUeHHUsI CIPYKTypHhl, oOecnednBaronien
OoTHOCUTeJIbHOE Yy umHeHue §...12%, Temmeparypa mepBoil cTyneHun oOpaboOTKu AOIKHA
HaXoJUThCS B TpexdaszHoi (B+op+0)-06macTi, a oXIakAaTh 40 KOMHATHOHN TeMIepaTypsl
W 70 TeMIepaTypsl BTopoil crynmern o6pabotku (800...850°C) HE0OX0AUMO C MEUBIO.
Urto6561 0OecreunTs BEICOKHE KPAaTKOBPEMEHHYIO U WM TENBHYI0 MpodHOCTh mpu 650°C ¢
COXpaHEHHEM YMEPEeHHBIX 3HaueHWi muactuaHocTH (3...5%), oXmakJaTh MOCie M30Tep -



MHYECKOH BBIZICPKKH B TpeX(ha3HO# 00nacTH HYXKHO Ha BO3JAyXe, a IOCJIe IyIoliee cTape-
HHE OCYIIECTBIATh B nHTepBasie Temuepatyp 800...850°C B teuenue 7 h.

SUMMARY. The effect of a two-stage heat treatment on the phase composition and
structure formation, and also mechanical properties of a sheet semi-finished product made
of refracttory BTH-4 based on Ti,AINb intermetallide is studied. It is shown that changing
the heating temperature at the first stage and the temperature of the following ageing; it is
possible to change the strength and plastic characteristics of BTU-4 alloy in a wide range. It
is stated that to obtain the structure, being able to provide the elongation of 8..12%, the
first stage temperature should be within a three-phase (B+a,+O)-region, and cooling to the
room temperature or to the second stage temperature (800...850°C) should be conducted in
furnace. Cooling after isothermal holding in a three-phase region should be realized in air,
and the following ageing — in the temperature range of 800...850°C for 7 h to obtain high
values of short-time and long-term strength at the temperature of 650°C with moderate
values of plasticity (3...5%) being kept.

Starostenko S. V., Voievodin V. M., Tykhonovskyi M. A., Danilenko M. I.,
Kalchenko O. S., Velykodnyi O. M., and Andriyevska N. F. The microstructure
of austenitic 18X 18H 10T steel mechanically alloyed
With 0f Y203—Zr0; NAN0-0XIIES.......cciririiiriririieeesesie et 70

PE3IOME. BuBueHO BIUIMB MEXaHI{4HOTO JIETYBaHHs HaHOMOpoIIKoM okcuay 80%
Y,03—-20% ZrO, Ha mikpocTpykTypy aycrenitHoi ctami 08X 18H10T. BusiBieHo, mo mMexa-
HiYHE JeTyBaHHs, XOJIOJJHE KOMIIAKTYBaHHS Ta MEXaHIUHO-TepMiuHa 0OpoOKa 3aroTOBOK
NPU3BOITH 10 (OPMYBAHHS B CTall BUJICHb, SKi 37€01b11 MalOTh KPUCTAIIYHY CTPYKTY -
py okcumis tuny Y,(TiyZr);07. I npuramansi Bucoka mimsaicts (~7-10 m3), cepen-
Hilt po3mip ~10 nm i HamiBKOTepPEHTHI MeXi 3 ayC TCHITHOIO MaTPHLEIO .

PE3IOME. W3y4yeHO BIMSHHE MEXaHHMYECKOTO JITUPOBAaHWA AayCTCHUTHOW CTajd
08X 18H 10T nanomopomkoM okcuma 80% Y,03-20% ZrO, Ha ee MUKPOCTPYKTYpY. BbIsBIie-
HO, YTO MEXaHWYIECKOE JISTHPOBAHNE, XOJOHOE KOMITAKTUPOBAHUS M MEXaHUKO -TePMHIECKAT
00paboTKa 3aroTOBOK INMPHBOMAT K ()OPMHPOBAHWIO B CTaJlM BBIJCICHMI, OCHOBHAS Macca
KOTOPBIX HMEET KPHUCTAJUIMYECKYIO CTPYKTYpy OKcuaoB tuna Yo(Tiy ,Zr)pO;. Onu obnamator
BBICOKOH IJIOTHOCTBIO (~7~1O21 mﬁg), nMeeT cperHuid pasmep ~10 nm U NoJIyKOrepeHTHbIE
TPaHUIBl C ayCTEHUTHON MaTpuULEil.

SUMMARY. The effect of mechanical alloying of austenitic 08X18H10T steel with
oxide nanopowder 80% Y,03-20% ZrO, on its microstructure is studied. It is shown that
mechanical alloying, cold compaction, deformation and mechanical heat treatment of billets
lead to the formation of precipitates in steel, the majority of which have a crystal structure
of Ya(Ti1xZr),0; oxide. Oxide particles have a high density (~7-10°* m3), with the
average size of ~10 nmand semi-coherent boundaries with austenitic matrix.

Kyryliv V. I., Chaikovsky B. P., Maksymiv O. V., and Shalko A. V. Contact
fatigue of 20XH3A steel with surface NANOSTIUCLUTE..........covveeerrecrrrree s 75

PE3IOME. BuBueHO KOHTaKTHY BTOMY A0J0THOI cTani 20XH3A micns uemeHTanii ta
nuTipyBaHHS 3 MOBEPXHEBOIO HAHOKPHUCTAINYHOIO CTPYKTYypPOIO, C(HOPMOBAHOIO MEXaHOIM -
MyJIbCHOT 00pOOKOI0 3a PI3HUX PEXUMIB 00poOseHHs. JlocmimKyBaad B OJIMBI Ta BOII 3
KBapIOBHM ITICKOM 332 MaKCHMaJIbHUX pOOOYHX HaBaHTaKEHb Ha J0J0TO. [loka3aHo, 10 10-
BEpXHEBa HAHOKPUCTAYHA CTPYKTYpa MiABUINYE KOHTAKTHY JOBTOBIYHICTH CTAi y PI3HHUX
po06OYMX CepeOBHIAX MOPIBHIHO 31 NUII(QYBAaHHAM 1 3aJI€KHTh Bill PEKUMIB MEXaHO M -
MyJILCHOT 0OPOOKH.

PE3IOME. Viccnie 10BaHO KOHTAKTHYI0 BBIHOCIMBOCTb J0JI0THOU ctamm 20XH3A noc-
7€ LEMEHTAMM W MITU(QOBAaHHUSA C IOBEPXHOCTHOM HAHOKPHCTAIMYECKOH CTPYKTYpOH,
c(hOpMUPOBAHHOW MEXaHOMMITYJILCHOH 00paboTKOM ¢ pa3MMIHBIMH PEXUMaMH yIPOTHE -
HUs. Vccrie ToBaHMS MPOBEACHO B MHIYCTPHAJBLHOM Macie W BOJE C KBApPIEBBIM ITECKOM



OpU MaKCUMallbHBIX paboYHX HArpy3kax Ha 0s10To. [Toka3aHO, YTO MOBEPXHOCTHAS Ha-
HOKPpHUCTAJINIMYCCKAA CTPYKTypa MOBBIIIACT KOHTAKTHYKO BBIHOCJIMBOCTH B Pa3JIMYHBIX pa-
60‘-H/IX Cpeaax CPpaBHUTCJIbHO CO IJIA (1)OB3HI/I€M " 3aBUCHUT OT PCIKMMOB MCXaHOUMITYJIbC -
HO¥ 00paboTKH.

SUMMARY. The contact fatigue of chisel steel 20XH3A is investigated after cementa-
tion and grinding with surface nanocrystalline structure formed by mechanical pulse
treatment with different parameters. The investigations have been carried out in the oil and
water solution with quartz sand with maxima working loads on the chisel. It is shown that
the surface nanocrystalline structure improves the contact durability in different working
med ia compared with grinding and depends on the mechanical pulse treatment parameters.

Vakulenko I. O. The influence of cooling on strength of a railway wheel rim ...................... 80

PE3FOME. BusiBieHO, M0 IHTCHCUBHE O X0 JIO/DKEHH S 31 mBUAKOCTIMH 2...9°C/S 060-
Jy KoJieca Micys HOTO Trapsdoro OOTHCKyBaHHSA Ha NMPOKATHOMY CTaHi 30 UIbIIye TpaHHMIi
TeKy4OCTi 1 MIITHOCTI MeTany. BcTaHOBJEHO, IO 3a BiNCY THOCTI NMEPECHICHHS TBEP IOTO
pPO3YMHY aTOMaM¥ BYTJCIHIO IIiJ YaC TAKOTO OXOJIO/DKeHHS MEXaHIuHi XapaKTepuC THKA
ByIJIeIIeBO{ CTaJli BU3HAYAIOTh BHHATKOBO BHYTpIIIHI HANIPYXEHHS Bix (a30BOTO HAKICITY
(eputy B IepiTi i CTaH MeX (EPUT-IIEMEHTHUT.

PE3FOME. BpIsBIeHO, 9TO YCKOPEHHOE OXJIaX ICHHE cO ckopocTiMu 2...9°C/s o6oma
KOJIeca TI0CIIE €r0 TopsYero 00XaTusl Ha MPOKATHOM CTAHE COMPOBOXKIACTCSA yBEINICHHEM
TpeeIoB TeKy9eCTH W MPOYHOCTH METajula. YCTAHOBICHO, YTO NPHU OTCYTCTBHH HEPECHI -
IIEHNsT TBEPJOTO pPAcTBOpa aToMaMH yINepoJa IPH TaKOM OXIa’KACHHM MEXaHHICCKUE
XapaKTepUCTHKN YTIICPOANCTON CTAIM ONPEeNsoTcS HUCKIIOYHUTEIHHO BHYTPCHHHUMH HA -
HPSDKCHUSAMU OT ()a30BOTO HakjIena eppuTa B IEPIUTEe M COCTOSHUEM TPAaHUI (eppuT—Iie-
MEHTUT.

SUMMARY. It is shown that the change of the cooling rate velocity in the range of
2...9°C/s for a wheel rim after hot rolling causes an increase in the metal yield and ultimate
strength. It i established that after rapid cooling the supersaturation of the solid solution by
carbon atoms is absent and the mechanical properties of carbon steel are determined solely
by the internal stresses due to ferrite phase hardening and the state of the ferrite—cementite
grain boundaries.

Kakhovskyi M. Yu. The influence of water environment on weld metal gas
saturation in underwater welding of 12XI8HIOT steel .....cooveurrrcirirnnicicereeeiereaes 83

PE3IOME. OuiHeHO TIOTCHIIAM HABOJIHEHHS Ta OKHCHEHHS BOJHOTO CEpEJIOBHIIA,
ra30HACHYEHICTh METATy IIBa i MEXaHIYHI BIACTABOCTI 3BAPHOTO 3’€THAHHSI, O TPUMAHOTO
HiJ 9ac MOKpPOTO IIiIBOTHOTO 3BAPIOBAHHS NOCIIJHAM CaM O3aXHCHHM JIpoToM. BuBueHO
BIUIMB BOJHOTO CEpEeIOBHIIA HA (I3WKO-XIMIi4HI Ta METaJypriiiHi MpomecH XyroBOTO Iif-
BOJHOTO 3BapioBaHHA. P0o3p0o0ieHO KOMIUIEKC METANYPTiHHUX 1 TeXHOJOTIYHHX 3aX0iB
JU1s 3a0€e3MedeHHs AKOCTI 3 €fHaHb 32 TAKOTO 3BapIOBAHHS KOPO3IHHOCTIHKOI aycTeHITHOI
crami 12X18H10T.

PE3FOME. OueHeHbl OKUCTSIONIMA ¥ HaBOJIOPOKUBAIOIIMN MOTEHIMAJIBI BOJAHOM cpe-
JIbl, Ta30HACBHIIIEHHOCTh METajlla LIBa M MEXaHUYECKUE CBOMCTBA CBAapPHOIO COCIUHEHMUS,
MOJIyYEHHOTO IIPU MOKpPOH IOJBOJHON CBapKe ONBITHONM CAaMO3alIUTHOM IOPOILKOBOIL
IpoBOJIOKOH. M3ydeHO BIHMSHHE BOAHON cpeipl Ha (U3MKO-XHUMHYCCKHE U METaJUTyprH-
YecKHe MPOLECCH JyTOBOM MOJBO AHOM cBapku. Pa3paboTaH KOMIIIEKC Me TaJulyprudecKux
U T XHOJIOTHYECKHX MEPONPHUITUH 10 00eCHeueHHI0 KauecTBa COEAUHEHUI MpH MOABOJ -
HO CBapKe KOPPO3MOHHO-CTOMKON cTaim aycTeHUTHOTO Kiacca 12X 18H10T.

SUMMARY. The effect of water environment on the physical-metallurgical processes
of underwater welding is investigated. The influence of water environment on the gas
content in the weld metal made by flux-cored wire in the underwater wet welding of high-
alloy steel 12X18H10T is determined. The oxidation potential of water, gas saturation of



weld metal and mechanical properties of a welded joint, prepared by a wet underwater
welding is studied. Improving the appearance of the weld, optimizing the amount of gases
in the weld metal and absence of defects, depending on the number of components in the
mixture flux-cored wire are established. Research results can be applied to perform welding
repairs by mechanized underwater welding of NPP’s elements, ships and etc. The
regularities allow obtaining the specified mechanical characteristics and quantity of gases in
the weld metal.

Povstyanoy O. Yu., Rud V. D., Samchuk L. M., and Zubovetska N. T.
Manufacture of porous materials using the power-efficient technology...........ccccocevne.. 87

PE3IOME. JJocnimkeHo, 110 3anponoHOBaHUN MOpyBaTHil MaTepiall HA OCHOBI BiJIX0-
JIiB METAI00OPOOKH MOXKHA BUKOPHUCTOBYBATH JJISI pPereHepallii Te XHIYHUX PIIMH 1 MaCTHII.
Co0iBap TiCTh BHUIO TOBJICHHSI (iJIbTP 1B 3 BUKOPUCTAHHIM Biax0 iB (mopomiok ctami 11X 15)
METOJIOM CaMOIOIIMPIOBAHOTO BHCOKOTEMIIEPATyPHOTO CHHTE3y B 2—3 pasu HmX4a, HDK
(G TPiB, AKI BUTOTOBJICHI 32 CTAHIAPTHOIO TeXHOJIOTiE0. CTBOpEeHHS (PigbTPIB 3 BiTHOCHO
JIENIeBOT 1 IOCTYITHO T CHPOBHHH 13 3a0€3II€YEHHSIM BChOTO KOMIUIEKCY XapaKTEPHUCTUK, SKi
HEOOXiH1 /IS TPUBAJIOl Ta SIKICHOT poO0TH, pOOHTh TX KOHKYPEHTOCIIPOMOKHUMH B YMO -
BaX PUHKOBOT € KOHOMIKH.

PE3FOME. Vccnie noBaHO, 4TO MPENJI0KEHHBIN MMOPHUCTHIA (IIIb TpOBAIBHBINH MaTepH -
aJI Ha OCHOBE OTXOJOB METAINI000pa0OTKH MOKHO HCIONB30BaTh IS pEereHepardyl TeXHU -
YECKHX XU JIKOCTH U Macel. CebecToMMOCTh M3TOTOBJICHHUS (PUIBTPOB C HCIOIB30BAHUEM
0TX0J10B (mopomok ctamm IX15) meto oM camopacnpocTpaHsIeMOTo BRICOKOTEMIIEPATYP -
HOTO CHHTe3a B 2—3 pa3a HIDKe, 4eM Yy (MIbTPOB, H3TOTOBJICHHBIX C HCIOJIB30BAHNUEM CTAH -
nmapTHOH TexHonornu. Co3maHue QHUIBTPOB C OTHOCHTENIBHO JICMIEBOTO U JOCTYIHOTO CHI-
pBs ¢ oOecredeHneM BCETO KOMIIIEKCa XapaKTepHUC THK, HEOOX0 AMMBIX JUUI PO JOJIKHU TeTIb -
HOW U KadeCTBEHHON paboThl, AeNaeT UX KOHKYPEHTOCIOCOOHBIMH B YCIOBUSX PEIHOYHOM
SKOHOMHKU.

SUMMARY. Industrial tests have shown that the proposed porous filtering material on
the base of waste metal can be used for regeneration of technical liquids and technical oils.
The cost of manufacture of filters using waste (steel BBS15 powder (IIX15)) by the
method of self-propagation high-temperature synthesis in 2-3 times to compare with the
analogous filters, manufactured using standard technology. The filters manufacture cost is
reduced due to the use of industrial wastes. Creating filters with relatively cheap and
available raw materials with the provision of the entire complex of properties and
characteristics necessary for their long-term and qualitative operation makes them
competitive in the conditions of market economy.

Yaskiv O. I., Yelisieieva O. |., Kharkhalis A. Ya., and Kukhar I. S. The influence
of pre-oxidizing on corrosion resistance of ferrite-martensitic steels
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PE3IOME. JlocnipkeHO BIUIMB Tomepeanboro okcuayBaHHS (800°C, 24 h) craneit
(deputHO-MapTeHCUTHOTO Kiacy (koHCcTpykuiduHOoi EII823 1 mucmepciitHo 3MimHEHOT
okcumamu Fe—14Cr) Ha koposiiiHy TPHBKICT y KHCHeBMicHOMY po3miasi ceummo (107° ...
10" wt.% O) mix uac Butpumkn npu 650°C ynponosxk 500 h. 3a BUTPUMKH HEOKCHIOBA -
HHUX CTaleil y KNCHEBMICHOMY CBUHII Ha MOBEpXHI (OPMYEThCS OKaIMHA 3 OaraTomapo-
BOIO CTPYKTypor0: st ctani EI1823 ua ocuori mminei (Fe, Cr)3Oy 3i 30 itb IEHHSIM BMiICTY
XpOMy B HampsIMKy O MAaTpHIli Ta OCTpiBKOBUM yTBOpeHHsM Ha moBepxHi (Fe, Cr);0s, a
JUISL TUCTIEPCIHO 3MillHE HOT OKCHJAMH CTalli — 31 30BHIIHBOTO Tifmapy marHetuty Fe;Oy
Ta BHy TpilHboTO miamapy Me,Os; (Me = Fe, Cr). BctaHoBieHO, 110 MONEPEIHE OKCHU Iy -
BaHHS CTaJiell mpu3BOMTh N0 iHTeHcuikanii audysii xpomy no moBepxHi i cupusie ¢op-
MYBaHHIO OKCHHOTO LIapy Ha OCHOBI xpomoBMmicHoI mminesi Me3O4 (Me = Fe + Cr). Ilix
Yyac BUTPHUMKM OKCHJIOBAaHMX CTaljied y CBHHII BHSBJICHO CTPYKTYypHY HepeOyaoBy morie-



peaHbo chopMoBaHMX OKCHAHMX mapiB: ju ctami EI1823 3 (Fe, Cr);O4 o Crp0s3, mis
Jmcniepciino 3minHeHoi ctani — 3 (Cr, Fe)304 no (Cr, Fe),03.

PE3IOME. Vccne noBaHoO BIMSIHHE MpeaBapuTesbHOT0 okcuauposanus (800°C, 24 h)
cTajedl (eppUTHO-MAPTCHCUTHOTO Kiiacca (KOHCTpYKIMoHHOUW DII823 W mucnepCHOHHO
ynpo4yHeHHO# okcumamu Fe—14Cr) Ha KOPPO3HOHHYIO CTOMKOCTE B KHUCIOPOJICOACPIKAIIEM
paciuiaBe CBUHIIA (10_6...10_7 wt.%) mpu 650°C B Teuenne 500 h. Bo Bpems BBLICpKKH
HEOKCHIAMPOBAHHBIX CTAJIC B CBHHIIC Ha MOBEPXHOCTH (POPMHPYETCS OKCUIHBIA CIOH C
MHOTOCJIOMHOM CTpYKTypoit: mist ctamm D11823 na ocHose mmuuemw (Fe, Cr)30,4 ¢ yBemmue-
HUEM KOJIMYEeCTBa XpOMa B HANpPaBJICHUM K MATPHUIC W HECIUIOMIHBIM (OPMUpOBAHHEM Ha
nosepxHoctd (Fe, Cr),03, a ans aucrnepCHOHHO YIPOYHEHHOW OKCHIAMH CTald — U3
BHEIIHEro mozcyios marHetuta Fe3O; w BHyTpennero moxacios Me,Oz; (Me = Fe, Cr).
YcTaHOBIICHO, YTO MpeaBapHUTEIFHOS OKCHANPOBAHNE IPUBOJUT K HHTCHCHUKAIMN JH (-
(hy3un XpoMa K MOBEPXHOCTH U, CIIEIOBATEIHHO, CTI0 COOCTBYET (HOPMHUPOBAHUIO OKCUIHOTO
CJI0s1 Ha OCHOBe xpoMcoieprkameii mnuHean MezO, (Me = Fe + Cr). Bo BpeMs BbIIEpKKH B
CBUHIIC TIPEBAPHUTEIFHO OKCH MPOBAHHBIX CTAJICH IPOUCXOUT CTPYKTYpHAs IIepecTpoiika
npeaBapuTebHO cHOPMHUPOBAHHBIX OKCHAHBIX cioeB: st ctam DI1823 ¢ (Fe, Cr);0, x
Cry03, mist mucniepcuoHHo yrpouHenHoii ctanu — ¢ (Cr, Fe)304 k (Cr, Fe),05.

SUMMARY. The effect of preliminary oxidation (800°C, 24 h) of ferritic-martensitic
steels (both structural EP900 and oxide dispersion strengthened Fe—14Cr) on corrosion
resistance in an oxygen-saturated lead melt (10°°..10"" wt.%) at 650°C for 500 h has been
investigated. During the exposure of non-oxidized steels to lead the oxide layer with a
multilayered structure is formed on the surface: for steel EP823 it is based on spinel (Fe,
Cr)304 with increasing amounts of chromium in a direction to the matrix and the formation
of a discontinuous (Fe, Cr),03 on the surface, and for ODS steel oxide — it is based on
external sub-layer of magnetite Fe30, and an inner sub-layer of Me,03 (Me = Fe, Cr). It is
found that the preliminary oxidation leads to an intensification of the diffusion of chromium
to the surface and hence promotes the formation of an oxide layer based on the chromium-
containing spinel Me30, (Me = Fe + Cr). During exposure to lead of the oxidized steels the
restructuring of the preformed oxide layers occurs, i.e. for EP823 steel from (Fe, Cr)304 to
Cr,03, for ODS steel — from (Cr, Fe)304 to (Cr, Fe),0s.

Khoma M. S., Chumalo H. V., Kharchenko Ye. V., Datsko B. M., and lvashkiv V. R.
Protective properties of aluminium-based coatings in hydrogen sulfide
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PE3IOME. [locnipkeHO KOpO3iffHI Ta KOpO3iifHO-MexaHidHi BmacTHBOCTi ctami 20 3
eIEKTPOAYTOBHM ATIOMIHIEBIM IIOKPHBOM Y XJIOPHIHO-CIPKOBOJHEBHX CEpeIOBHINAX Pi3-
HO arpecuBHOCTI. BuABNeHO HOro minBUINEHY KOPO3iifHYy TPHBKICTH y BCiX CepelOBHINAX.
BcTaHOBNEHO, IO CIPKOBOIEHb MPAKTUYHO HE BIUIMBAE HA IIBUJKICTh KOPO3il MOKPHBY.
3adikcoBaHO BHCOKY OMIPHIiCTh CIPKOBOJHEBOMY KOPO3IHHOMY PO3TPICKYBaHHIO CTami 3
AMOMIHIEBUM Ta KOMOIHOBaHUM IO KPUBAMHU: eJIEKTpOMeTaNi3aliitHuii amominieBuil + mo-
miypetaHoBuii Hardtop flexy. 3a moBineHOTO po3TATY 3pa3KiB 3 alFOMIHIEBUM NMOKPHBOM Yy
po3unHi NACE Bu3HaueHO Hamnpy’keHHS, 3a SKUX BiH MOYMHAE MOIIKOKYBATUCH Ta TIOB -
HICTIO pyHHY€TbCS.

PE3IOME. VccnenoBaHbl KOPPO3UOHHbBIE U KOPPO3UOHHO -MEXaHUUECKUE CBONCTBA CTaJIN
20 ¢ 3JIeKTPOyTOBBIM ATIOMHUHUEBBIM TOKPBITHEM B XJIOPH IHO -CEPOBOJOPOHBIX Cpefax
Pa3IMYHON arpecCHBHOCTH. BbIsBIe€Ha MOBBINICHHAS KOPPO3UOHHAS €ro NPOYHOCTh BO
BCEX UCIBITATENIb HBIX CPeaX. YCTAHOBIEHO, UTO CEPOBOAOPO] MPAKTHUECKH HE BIUSET Ha
CKOPOCTh KOPPO3MHU IOKPHITUS. 3aMKCHPOBAHA BBICOKAsl CONPOTUBISEMOCTh CEPOBOJIO -
POJHOMY KOPPO3HOHHOMY PacTpecKHBaHMIO cTaiu 20 ¢ aJFOMHHUEBBIM U KOMOWHHUPOBAH -
HBIM MOKPBITHAMH: 3JCKTPOMETAIUIH3a LIMOHHOE AIFOMUHUEBOE + noymypeTaHoBoe Hardtop
flexy. IIpy MeaneHHOM pacTshke HUM 00OpPa3lOB C aIOMHUHHUEBBIM HMOKPHITHEM B PacTBOpPE
NACE omnpeneneHsl HampsDKEHUs, IPU KOTOPBIX MOKPBITHE HAYMHAET MOBPEXKIATHCS U
HOJIHOCTBIO Pa3pylIaeTcs.



SUMMARY. The corrosion and corrosion-mechanical behavior of the aluminum
coating on the sheet 20 steel with an arc sprayed coating in corrosive environments,
including hydrogen sulfide, are studied. The high corrosion resistance of the coating in all
testing environments is shown. It is established that hydrogen sulfide practically has no
effect on the corrosion rate of the coating. The high resistance to hydrogen sulfide corrosion
cracking (SSCC) of 20 steel with aluminum coatings and with combined coatings:
electrometallization aluminum + polyurethane Hardtop flexy is established. For the slow
tension of the specimens with aluminum coating in the NACE solution the stresses at which
the coating damages start and then complete failure of the specimen occurs, are determined.

Pokhmurskii V. I., Vasyliv Ch. B., Vynar V. A., Dovhunyk V. M., Kovaltchuk I. V.,
and Khlopyk O. P. The influence of alloying components on tribocorrosive
properties of carbide-tungsten metal CEramiCs .........cocovvvieenneeee s 105

PE3IOME. TocnimkeHo KOPO3iliHi 1 TpHOOKOPO3iiHI XapaKTepUCTUKU KapOio -BoObG-
pPaMOBHX KOM IIO3UTIB, JIeTOBaHUX rpacditom, kapOinamu xpomy i Bananiro B 3% NaCl. Ilo-
Ka3aHo, IO JI0 IaBaHHs rpadity B KiIbKocTi 2...4% 1o cxiany kommno3uta BH20 iHTeHCH -
(ixye M0 KanpHI KOPO3iifHi MPOIECH, OCKIIBKH HOTO BKJIFOYCHHS € J0JATKOBHMH KAaTO JTHU -
MU ginsHKaMu. Lle moripirye TprOOKOpO3iiiHy MOBEIHKY CIJIABIB, y TOMY YHCII JeroBa-
HHUX KapOizaMu XpoMYy i BaHAMi0, OCKUIBKA KOPO3iiHI MpOIleCH B 30HI KOHTAKTY HPH3BO-
JSITh IO BHKPUIIYBAaHHS KapOiHNX BKIFOYCHb, SKi B MOJMAJBIIOMY BiIirparTs poib abpa-
3uBy. BusiBiieHo BHCOKy 3HOCOTpHUBKicTh mapu teptst (BH20 + 1% VC)-(BH20 + 1% Cr3Cy) y
3% NaCl ITicnst Tep T cIOCTepira€ThCsl 3HWKEHH ST TYCTUHU CTPYMY KOpO3ii Ha 000X KOH -
TAKTYIOYH X [TOBEP XHAX NMPAKTAYHO HA HOPSIIOK, IO CBITUNTH MPO GOpMyBaHHS BTOPUHHUX
CTPYKTYD, sIKi 3a0€31Meuy0Th 3aXICT BiJ] KOPO3il.

PE3FOME. ViccnenoBaHbI KOPPO3HOHHBIE UM TPHOOKOPPO3HUOHHBIC XapaKTCPHCTUKH
KapOumo-BoIb()paMOBBIX KOMIIO3UTOB, JETUPOBAaHHBIX Tpa(UTOM, KapOHIaMH XpoMa U
Banayus B 3% NaCl [lokasano, uto mo6asnenue rpadura B koymuectse 2...4% B cocTaB
komno3uta BH20 mHTeHCH(HIUPYET JOKAIbHBIE KOPPO3HOHHBIC INPOLECCHI, MOCKOIBKY
€ro BKJIIOYECHHUS SIBISIOTCS IONONHUTENBHBIMU KaTOAHBIMHU y4acTKaMH. DTO Y Xy AIIAeT
TpUOOKOPPO3HOHHOE MOBEJCHNE CIUIABOB, B TOM YHCJIE JISTHPOBAHHBIX KapOumgaMu Xpoma
U BaHAAMsA, MOCKONBKY KOPPO3HMOHHBIE TPOIECCHI B 30HE KOHTAKTa CIIOCOOCTBYIOT BBI-
KpalIMBaHUIO KapOUAHBIX BKIIOUEHUI, KOTOpbIe B JalbHEHIIEeM WUIpaloT poib abpasusa.
BbIsiBIIeHa BhICOKAst H3HOCOCTOMKOC TS maphl Tperus (BH20 + 1% VC)—(BH20 + 1% Cr3Cy)
B 3% NaCl. Ilocne TpeHuss 0OHapy>KEHO CHWXKEHHUE IUIO THOCTH TOKa KOPPO3HMU Ha 00eMX
KOHTaKTUPYIOIIU X ITOBEP XHOCTAX NMPAKTUYECKH Ha MOPSJIOK, YTO CBHACTEILCTBYET O (hop-
MHpPOBAaHUH BTOPUYHBIX CTPYKTYp, 00€cleunBaouX 3aUTy OT KOPPO3HH.

SUMMARY. Corrosive and tribocorrosive properties of carbide-tungsten metal
composites alloyed with graphite and carbides of chromium and vanadium in 3% NaCl
solution has been investigated. It is shown that addition of 2...4% of the graphite into
BH20 composite intensifies local corrosion processes in this solution and reduces the alloy
friction properties. This deteriorates tribocorrosion behaviour of the alloys, including those
alloyed with chromium and vanadium carbides, since corrosion processes in the contact
zone promote crumbling of carbide particles that later act as abrasive. The good wear
resistance of friction pair (BH20 + 1% VC)—(BH20 + 1% Cr3C;) in 3% NaCl solution is
revealed. After friction the corrosion current density on both surfaces decreases almost by
an order of magnitude, thus indicating the formation of the secondary structures that
provide corrosion protection.

Sknar Yu. Ye., Amirulloeva N. V., Sknar 1. V., and Danilov F. |. Electrodeposition
of Ni-ZrO, nanocomposites from methylsulfonate electrolyte ...........cccovenierinienn 112

PE3FOME. JJocnimpKe HO KOJIO iMHO-XiMI9H1 BJIAC THBOCTI ME THIICY Tb()OHATHOTO €JIeKT-
POJITY TSI €IEKTPOOCaPKEHHS HAHOKOMITO3UTIB Ni—ZrO,. BusiBjieHO OUIb Iy arperaTuBHY
TPUBKICTh IHCIEpPCHOI (ha3u MOPIBHAHO 31 CYJb(GaTHUM €JICKTPOJIITOM, Yepe3 M0 po3Mip



arJoMepariB JIOKCUJy IUPKOHI0 B PO3YMHI CTA€ MCHIIUM. BCTAHOBICHO IiJBUIICH Uit
MacOBHH BMICT iHEp THOT (a3u B TOKPHBI, O ACPKAHOMY i3 METHICYITb(POHATHOTO €JIEKTPO-
JTy, a MIKpOTBEPAICTh IIUX OCAJIIB BHIIA, HI’K TOKPHBIB, €JICKTPOOCADKEHUX 13 cyibdar-
HOTO €JIEKTPOJIITY.

PE3IOME. WVccrienoBaHbl KOJUIOUJHO-XUMHUYECKHE CBOWCTBA METAHCYJIH(OHATHOTO
AJEKTPOJIMTA P11 DJICKTPOOCAXKICHUST HAaHOKOMIO3UTOB Ni—ZrO,. BeisiBnena O0o0ibmias
arperaTiBHasl YCTOWYMBOCTH AUCIIEPCHON (has3bl M0 CPABHEHHIO C CYIb(aTHBIM 3JIEKTPOJH -
TOM, YTO 00YCJIOBJICHO MEHBIIINM Pa3MepOM arjioMepaToB IMOKCH Ia IUPKOHUS B pac TBOPE.
YCTaHOBNIEHO MOBBILIICHHOE COJEp)KaHUE MHEPTHOW ()a3bl B MOKPHITUH, TOJYYEHHOM W3
METaHCYIb()OHATHOTO DIIEKTPOJIM T, & MUKPO TBEPJOCTh dTHX OCAJKOB MPEBBIIIACT MHUKPO -
TBEP JOCTh 110 KPBITHIA, 31 KTPOOCAKACHHBIX U3 CY JIL(ATHOTO JIEKTPOJIHU TA.

SUMMARY. The colloid-chemical properties of the methansulfonate electrolyte for
electrodeposition of nanocomposite Ni-ZrO, are studied. A higher aggregative stability of
the dispersed phase in comparison with the sulfate electrolyte is shown, which results in
smaller agglomerates zirconium dioxide in the solution. It is established that the weight
content of inert phase in the coating, obtained from methansulfonate electrolyte is high, and
the microhardness of the deposits exceeds the microhardness of the coatings electrode-
posited froma sulfate electrolyte.

Kuntyi O. I, Sus L. V., Korniy S. 4., and Okhremchuk Ye. V. Electrodeposition
of gold nanoparticles in dymethylformamide solutions of HJAUCI]....cccovvvevericenee. 119

PE3IOME. JlocniDKeHO eNIeKTPOXIMIYHE OCaJXKCHHS HaHOYACTHHOK 30JI0Ta Y JIAME -
tundopmamimaux pozdunax 0,002...0,008 M H[AuCl,] + 0,05 M BuysNCIO4 na nosep xHio
ckiorpadity, Tutany ta [TO-ckma (Indium Tin Oxide glass). [Toka3zaHo, O eNEKTPO XiJI-
HOBJICHHS MeTaJly mounHa eThesi 32 £ =—0,1 Vi 1o 3Ha4eHHs kaTo qHOTO mo TeHiany —1,2 V
(hopMyIOTECSA TMCKPETHI YaCTUHKH PO3MIpOM BiI JOECATKIB IO COTeHb HaHOMETpiB. Bcra-
HOBJICHO, 10 TOJIOBHAMY YUHHUKAMH BILIMBY Ha MOP(}OJIOrifo 0caay € 3HAUCHHS KaTOIHUX
MOTEHI[iaTiB, TPUBAJICTh €NIEKTPOOCAPKECHHS 1 KOHIICHTpallisd i0HIB 3010 Ta Y PO3UYHUHI.

PE3IOME. Viccnie IOBaHO 3JIEKTPOXMMHUYECKOE OCaXKACHHE HAHOYACTUI] 30JI0Ta B -
MetundopmamMuaabix pacteopax 0,002...0,008 M H[AuCly] + 0,05 M BuyNCIO, Ha mo-
BEpXHOCTH cTekJorpaduta, Tutana u ITO-ctekma (Indium Tin Oxide glass). I[Tokazano, 410
3JIEKTPOBOCCTAHOBJICHNE MeTaiuia HaunHaeTcst npu £ = —0,1 V 1 10 3HaueHHs KatoaHOTO
noteniaia —1,2 V ¢popMuUpyOTCS MMCKPETHBIC YACTUIIBI Pa3MEPOM OT ACCSITKOB J0 COTCH
HaHOMETPOB. YCTaHOBJICHO, YTO INIABHBIMHM (DAaKTOpaMH BIMSHUS Ha MOP(OJIOTHIO OcajKa
SBJISIIOTCSL 3HAYEHHs KAaTOJHBIX MOTCHIMANOB, JIMTEJILHOCTh BJIEKTPOOCAXKICHUS U KOH -
LEHTpAaL¥sl HOHOB 30JI0Ta B PaCTBOPE.

SUMMARY. Investigation of Electrochemical deposition of gold nanoparticles in
solutions of 0.002...0.008 M H[AuCl,] + 0.05 M BusNCIO, in dymethylformamide on the
surface of glassy carbon, titanium and ITO-glass (Indium Tin Oxide glass) is investigated.
It is shown that electric reduction of the metal begins at E = -0.1 V and at the cathode
potential up to —-1.2 V discrete particles, ranging in size from tens to hundreds of
nanometers, are formed. The results show that the main factors influencing the morphology
of sediment are the values of the cathode potential, duration of electrodeposition and
concentration of H[AuCl,] in the solution.
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PE3FOME. 3 momoMoTor0 METOAIB IO TeHI[iI0AMHAMIYHU X 10 JIIp M3aIiIHHU X KPUBHUX Ta
eNeKTpO XiMigHOT iMmemancHOI crekTpockomii (EIS) mocmimkeHo Kopo3iliHy mOBemiHKY
Tpy6ompoBimHOi cTami X70 y TpYHTOBOMY CEpENOBHII, SIKE 3MOJETLOBAaHO PO3YUHOM 3,5
wt.% NaCl 3 yacTHKaMu KBapLoBOro micky pizHoro posmipy (0,1...0,25 1 0,6...1,0 mm).
BcranoBneHo, mo MBHIKICTE KOpO3ii cTami 3pocTae 3i 3MEHIICHHSAM PO3MIPy YacCTHHOK



IPYHTY, IPO IO CBIMYWTH 3HMKCHHS il MO JPHU3AIIHHOTO OTOPY, & TAKOXK 3CYB KaTo HHX
TJIOK MOJSIPU3AIIfHAX KPUBHX BIIPaBO. 3p0OJIEHO BUCHOBOK, IO B I[bOMY BHIIaIKy KOPO -
3110 CTaJIi KOHTPOJIFOE KAaTO THUH NpOTIeC BiJHOBJICHHS KHCHIO Ha MEXIi IO Ty MeTaa—cepe-
JIOBUIIE, IHTEHC UBHICTH SKOTO 3pOCTAE 31 3MEHIICHHIM PO3MIpy YaCTHHOK I'PYHTY.

PE3IOME. C noMouipi0 METOJIOB MOTEH IUOMHAMMUECKUX MOJISIPU3ALIUOHHBIX KPH -
BBIX U 3JIEKTPO XUMHUIECKOW MMIIelaHCHOH criekTpockonuu (ElS) uccnenoBano koppo3moH-
HOE TIoBezieHne TpyOomnpoBoHO# cTaym X 70 B TOYBEHHOH cpelie, KOTOPYIO MOASIHPOBAIIN
pactBopom 3,5 wt.% NaCl ¢ vactunamu kBapueBoro necka pass€oro pasmepa (0,1...0,25 u
0,6...1,0 mm). YcTaHOBIEHO, YTO CKOPOCTh KOPPO3UH CTAJIM PacTeT C yMEHBIICHHEM pa3-
Mepa YacTHI[ OYBbI, O YeM CBUJECTEJIHCTBYET CHIDKCHHE €€ MO JIIPU3ALHOHHOTO CONPOTHB -
JICHMS1, @ TaK)Ke CABMT KaToJHBIX BETBEH MOJSIPU3a[MOHHBIX KPUBBIX BipaBo. CuenaH BbI -
BOJ], 4TO B JIAHHOM CJIy4ae KOPPO3HIO CTAIM KOHTPOJIHUPYET KaTo HBII Mpouecc BO30OHOB-
JCHMsl KHCJIOPOJA Ha TPaHM JeJIeHHS] MeTaul-Cpejia, HUTEHCUBHOCTh KOTOPOTO pacTeT ¢
yMEHbBLICHHEM pa3Mepa YacTHI] TOYBBI.

SUMMARY. In this study, by using a standard quartz replace of sandy soil particles,
the effect of soil particle size (0.1...0.25 mm, 0.6...1.0 mm) on the electrochemical
corrosion behavior of X70 pipeline steel in sandy soil corrosive environment simulated by
3.5 wt.% sodium chloride (NaCl) was investigated through polarization curve and
electrochemical impedance spectroscopy (EIS) technology. The results indicated that the
polarization resistance of X70 steel decreased with a decreasing particle size. For all
polarization curves the right shift of cathodic branch with a decreasing particle size is
observed. The corrosion of X70 steel is controlled by the cathode process diffusion and
oxygen reduction at the metal-environment interface, the intensity of which increases with
the decreasing particle size.
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