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PE3FOME. 3amada 0 TpenenbHOM pPAaBHOBECHH HEOJHOPOMHOW MO TOMIIMHE YIPYroIia-
CTHYECKOH cepraeckoil 000IOUKH C MOBEPXHOCTHOM TPEIIMHON CBEACHA K CHCTEME CHHTYISIPHBIX
MHTETPAJBHBIX YPABHEHUH, alTOPUTM YHCIOBOTO PEIICHUSI KOTOPOH YIHTHIBAET YCJIOBHS IUTACTH-
YHOCTH TOHKHX OOOJIOYEK M YCIOBHS OTPAaHMYCHHOCTH HANPSDKEHUH B OKPECTHOCTH TPEIIHHEI.
HccnenoBano BiHMsSHME BHYTPEHHETO MAaBICHUS W MEXAHHUECKHUX I1apaMeTpoB (DyHKIHMOHAIHEHO
HEOIHOPOAHOr0 MaTepraga Ha PACKPHITHE MOBEPXHOCTHOH TPEIIWHBI U JUTHHY IUIACTHYECKUX IOJIOC
Ha UX IPOIOIDKCHUH.

SUMMARY. The problem on limiting equilibrium of thickness-inhomogeneous elastic-plastic
spherical shell with a surface crack has been reduced to the2 system of singular integral equations.
The algorithm for numerical solution of this problem takes into account the plasticity conditions of
thin shells and conditions of stresses boundedness in the crack vicinity. The influence of internal
pressure and mechanical parameters of functionally inhomogeneous material on opening of the
surface crack and the length of plastic strips on their continuation is studied.

Revenko V. P. Investigation of stress distribution in a rectangular plate under
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YIPYrOCTH C WCHOIB30BAHMEM CHCTEM HEOPTOTOHANHHBIX (yHKIMHA. Merton Oasupyercs Ha
MHUHUMU3AIAN KBaJpaTHIHOW ()OPMBI, KOTOpas paBHA MHTETPaTy OT CyMMBI KBaJpaTOB HEBS3KU
HaWIEHHOr0 pelIeHys U 3aJaHHbIX ycwnnil. Halineno npeacraBienne GyHKIuM HanpsOKEHUH B BUIE
psima To COOCTBEHHBIM (YHKIHAM. JloKazaHO HEpaBEHCTBO beccenst M CXOAMMOCTD pPEUICHHS
MOTy9eHHONH OECKOHEYHOH CHCTeMBI ypaBHeHHH. OIlEHEHa TOYHOCTH YHOBIETBOPEHMS KPaeBBIX
yenoBuid. I[lpuBeneH YMCIOBOM aHAIM3 pacHpeneleHHs] HaNpsDKeHHH U nedopMarnuii B IUTACTHHE.
Y cTaHOBIEHB! HOBBIE KAU€CTBEHHBIE U KOJMMIECTBEHHBIE OCOOCHHOCTH PaCHPeIeIICHNS HAIPSDKSHIH.

SUMMARY. A new analytical and numerical method of the solution of elastostatics problem
using sets of non-orthogonal functions is proposed. The method is based on minimization of a
quadratic form which is equal to the integral sum of square of divergence between the obtained
solution and given traction. Stress function representation is found for the plate as a eigen-value
functions series. Convergence of the obtained solutions for infinite system of algebraic equations is
proved. The accuracy of satisfaction of the boundary conditions is estimated. Numerical analysis of
distribution of stress and strain in the plate is given. New qualitative peculiarities of stress
distribution in the plate have been found.

Wozniak C. and Rychlewska J. Elastodynamics of functionally graded laminates
with interlaminar MiCrodeTECtS .......c.cueiviiiiiiiiiiiiiiiiici e 19
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KOJIMBaHb KOMIIO3MTa. Po3monin MikpomedeKTiB ONHCYIOTh HUIIXOM 3afaHHSA (yHKMII cepemHboi
TYCTHHH Ha OJMHUILIO IUIOII KOXKHOTO IIapy. Xoda 3alpoNOHOBaHA MOJENb HAJIEXKHUTH O JIHIHHOI
Teopii MPYXHOCTI, ale OTpUMaHi KJIIOYOBi PiBHSHHS HEJNiHiIHI 4epe3 HasBHICTh BUIBHOI MeXi, IO
BIJJOKPEMIIIO€ 00TaCTi 13 BIAKPUTUMH Ta 3aKPUTHMH MiKpoAe(heKTaMH.

PE3FOME. ®yHKINOHATBHO-TPAJMEHTHBIE MaTEPHAIBl — 3TO KOMIIO3UTHI, 3¢ (EKTHBHBIE
CBOMCTBA KOTOPBIX SBISAIOTCS TJIAJKAMHU (QYHKIMSMH HPOCTPAHCTBEHHBIX NepeMeHHBIX. IlocTpoena
MaTeMaThdeckas MOJIENb TaKMX MaTepHajoB, KOTOpas IPHUMEHEHa JUIS aHalk3a BIMSHUA
MeX(pa3HbIX MHKpOAe(EeKTOB Ha XapaKTEPUCTHKH CBOOOAHBIX KojeOaHmi Kommo3uTa. Pac-
IpefieNIeHHe MHUKPOAE(EKTOB ONWCHIBACTCS IyTeM 3aJaHust (YHKIMHM CpeJHed IUIOTHOCTH Ha
€AVHUIY IUIOIAAN KaXIOro cios. XOTs NpeyIoKEeHHas MOJETIb OTHOCHTCS K JIMHEHHON Teopuu
YIPYrOCTH, TOMyYeHHBIC KIIOUCBBIC YPABHEHUS HENUHEHHBI M3-3a HAIM4IHUSA CBOOOTHOM ITOBEpPX-
HOCTH, Pa3JelsIionIeil 00JIacTH ¢ OTKPBITHIMH U 3aKPBITHIMH MHKPOIE(PEKTaMH.

Bohdanov V. L. On a circular shear crack in a semi-infinite composite with initial
SETESSES 1.ttt ettt et e bt e e et e et e e e ba e e e taee e s aaneeeanee 27

PE3FOME. MetonaMu TpexXMepHOI THHEeapu3UpOBAaHHON MEXaHHUKH Jie(opMHUpyeMBIX Te pac-
CMOTpEHa OCECHMMETPHYHAS 3a/1a4a O KPYrOBOH MPHUIIOBEPXHOCTHOH TPEIMHE PAAUaIbHOIO CIBUTA
B IOJyOECKOHEYHOM KOMIIO3UTHOM MaTepHane ¢ HadalbHBIMH HampsokeHusmH. [lomydena paspe-
mIaromasi CHCTeMa MHTETPaIbHBIX ypaBHeHHH Ppearorbsma BTOPOro poa M MPEACTABICHHS UL KO-
3¢ GUIIEHTOB HHTEHCUBHOCTH HANPSDKEHUH B OKPECTHOCTU BEPIIMHBI TpemuHbl. [loka3aHa nx 3aBu-
CHMOCTB OT HaYaIBbHBIX HANpPsDKeHUH. {71 IBYX THUIIOB KOMIIO3UTHBIX MaTe€pUaIoB — CIOMCTOTO KOM-
MO3UTa C H30TPONHBIMU CIIOSMH M KOMIIO3HTa CO CTOXaCTHYECKUM AapMUPOBAHHEM KOPOTKHMH
JIUIATICONTATIBHBIMU BoJTokHaMH — Beranciensl KMH u uccnenoBana ux 3aBUCHMOCTD OT HaYaIbHBIX
HanpspKeHUH, (QU3NKO-MEXaHNYECKMX XapPAaKTEPUCTUK KOMIIO3UTOB U T€OMETPHIECKHX IapaMeTpoB
3aa4H.



SUMMARY. A problem for a near-surface circular crack of radial shear in a semi-infinite
composite solid is considered by the methods of three-dimensional linearized mechanics of a solid.
The problem is reduced to the system of Fredholm integral equations of the second kind. The stress
intensity factors at the crack tip are obtained. These SIF’s are influenced by the initial stresses. The
parameters of fracture for two types of composites (laminar composites with isotropic layers and
composites with stochastic reinforcement by ellipsoidal fibers of finite length) are obtained. The
dependence of SIF’s on the initial stresses, physicomechanical parameters of composites and
geometric parameters of the problem are investigated.

Skorodynskyi 1. S. A thermoviscouselastic model of a layer between two conjugated bodies........... 35

PE3FOME. Ha 6a3e TepMOMeXaHHUECKOH TeOpHH Bs3Koympyroctu tuna Kenbsuna—®Doiirra c
HCTIONB30BAaHUEM METOJa YCPEIHEHHMS 110 TOJIIMHE IOCTPOSHA TePMOBSI3KOYIpPYyras MOJEIb TOHKOIO
MIPOMEXKYTOYHOTO CJIOS ¥ TOTydeHBI 0000MEHHBIC TEPMOMEXAaHNIECKUE YCIIOBHS CONPSHKECHUS THIIA
Bunknepa mmst TBEPABIX TeM B AWHAMHUYECKOM PEXHME IIPH HEHICANHHOM TEIUIOBOM KOHTAKTE.
IToka3aHo, 9TO 3TH YCIOBHS NPEICTABISIOT CO00H OOOOMIEHHYIO KJIACCHUYECKYIO MOJENb, a TaKKe
MOTy9eHb! (hOpMYITBI, YAOOHBIE [UIS MPAaKTUYECKOro MpuMeHeHws. llyrem mpemenpHOro mepexopa
IIPA  JOTIOHUTENBHBIX JOMYHICHHAX 00 YIPYruX MOAYISIX IIPOMEXYTOYHOTO CJOS BBIBEICHEI
pa3nYHbIe KJIACCHYECKHE YCIOBUS TEPMOMEXAHIMIECKOTO KOHTAKTa, a TAKKe UX 0000IICHNS.

SUMMARY. Thermoviscoelastic model of thin interphase layer is constructed on the base of
thermomechanical viscoelasticity theory of the Kelvin—Voigt type using the method of layer
thickness averaging. On the base of this model generalized thermomechanical conditions of solids
conjugation of the Winkler type in the dynamic mode at imperfect thermal contact are derived. It is
shown that these conditions are the generalized classic model. Formulae suitable for applications
have also been derived. Classic conditions of thermomechanical contact of different types as well as
their generalizations are obtained in the limit case under additional assumptions about elastic
modules of the interphase layer.

Severyn A. and Romanovych M. Strength criteria of wood under complex stress state..................... 44

PE3FOME. TlpennoskeHbl KpPUTEPHH INPOYHOCTH JIPEBECHHBI IPH CIOKHOM HAPSDKCHHOM
cocTossHuU. [IpoaHanu3upoBaHbl TaKUE BUIBI PA3pyLICHUs IPEBECUHBI, KaK pa3pyLICHUE BIOIb U
TIOTIEPEK OCEBBIX SMUEEK, IONePEeTHOe CMATHE U MOTEPs yCTOWIMBOCTH 3THX siaeek. ChopMynmupoBaHbI
JIOKaJIbHBIEC YCIOBHs Pa3pyLICHUS JPEBECHHBI, YUUTHIBAIOIINE HOPMAJIbHBIC U KacCAaTENbHbIC HAIpPs-
JKEHMsl B KPUTHUYECKOM IIOCKOCTH. IloKa3aHO yIoOBIETBOPUTENBHOE COIVIACOBAHHE PpE3yAbTaTOB
pacueTa U 3KCIEpUMEHTA.

SUMMARY. Criteria for description of clear wood strength under complex stress state are
proposed. Four basic modes of failure, i.e. brittle fracture along tracheids, brittle fracture across
tracheids, crushing across tracheids, buckling of tracheids, were considered. Local failure conditions
of wood, taken into account normal and tangential stresses in a critical plane are built. The
calculation and experimental results agree well.

Kolodziejczyk W. and Kulchytskyi-Zhyhailo R. Pressure of a latteral surface of a
cylinder on a periodic layered SEMI-SPACE ........cccuveruiiriiiriiiiieritenie ettt 51

PE3FOME. PaccMOTPEHO INIOCKYIO KOHTAKTHYIO 3a/iady O BAABIMBAHUHU aOCOIIOTHO JKECTKOTO
IIJIMHAPA B HEOAHOPOIHOE MOIYIIPOCTPAHCTBO MEPHOAMUIECKOl cTpykTypsl. Ilomoca neproguanocTn
COCTOUT W3 JIBYX OJHOPOIHBIX YNPYTHX CIOEB. PermeHne Kiaccuueckol 3afadn TEOPHH YIPYTOCTH
CPaBHEHO C pemIeHHeM 33Jadd, B KOTOPOH HEOZHOPOJHOE IOIYNPOCTPAHCTBO 3aMEHEHO
TOMOTCHU3UPOBAaHHBIM. [IpetoxkeHsl MpocThle  HMH)KEHEpPHbIE  (OPMYNBI  JUIL  BBIUHMCICHUS
KOHTAKTHBIX XapaKTEPUCTHK (IIMPHHA yJacTKa KOHTAKTa, paclpeieiIeHne KOHTAaKTHOrO JaBIICHUS),
KOTOpPBIE XOPOIIO NMPUOIIKAIOT PEeIleHNe 3aJadd, KOrJa TOMOTCHU3HPOBAHHAS Cpella HeaJeKBaTHO
MOZENUPYEeT HEOTHOPOAHYIO.

SUMMARY. A two-dimensional contact problem of indentation of a rigid cylinder into a
layered half-space of periodic structure is considered. The layer is assumed to be composed of two
elastic components. The solutions of classical contact problem of the theory of elasticity for non-
homogeneous body with the periodic structure and one obtained within the framework of the
homogenized model are compared. Simple engineering formulas for calculation of contact
characteristics (width of the contact area, distribution of contact pressure) which approximate well
the solution of the problem in the case of inadequate modelling by homogenized environment of the
non-homogeneous body have been proposed.

Lytvyn O. V. and Popov V. H. Interaction of plane harmonic waves with an inclusion
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PE3FOME. Pemena 3amada 0 B3aMMOAEHCTBHM IUIOCKHX YNPYIHX TapMOHHYECKHX BOJH C
TOHKUM YIPYTMM BKJIIOYEHHEM B BUJE IOJOCH B HEOTPAHMYCHHOM Tene (MAaTpHuIle) B YCIOBHAX
IUTOCKOH medopmanuu. B cuily TOHKOCTH BKIIIOUCHHS IIPEAIIONATaNH, YTO €r0 M3THOHBIE M CHIBH-



TOBBIC MEPEMEIICHHSI COBIAZAIOT C IEPEMEIICHMSIMU COOTBETCTBYIOIINX TOYEK €ro CpeIUHHON
miockoctd. llepeMmenieHus Ha CcaMOM CPEOMHHOM IUIOCKOCTH HAXONAT M3 COOTBETCTBYIOLIUX
YpaBHEHHUH TeOpuH IIacTuH. MeToy peIeHust 3aKII0YaeTCs B IPeICTaBICHNH NIepeMEIIeHHI B BUIE
Pa3pBIBHBIX peIIeHUH ypaBHEHHH Jlame ¢ MOCIeaylomuM ONpeaeNIeHHeM HEH3BECTHBIX CKAuKOB U3
CHHTYJISIDHBIX HMHTETPANbHBIX ypaBHeHWH. IlocienHue pemeHsl YHCIEHHO KOJIOKAIMOHHBIM
metonoM. [omyaensr popmymsr mis npudmmkennoro pacdera KMH BOIM31M KOHIIOB BKITIOYEHHS.

SUMMARY. The problem about the interaction of plane harmonic waves with a thin elastic
inclusion in the form of a strip in the unbounded body (matrix), which is in the plane strain
conditions, is solved. In view of a small thickness of the inclusion, bent and shift displacements are
matched with the displacements of the corresponding points of its middle plane at any point of the
inclusion. Displacements of the middle plane are defined from the respective equation of the theory
of plates. The method of the solution consists in the presentation of displacements by the
discontinuous solution of Lame equations with the next definition of unknown jumps from singular
integral equations. The last are solved numerically by the collocation method. The formulas for
approximate calculation of stress intensity factors (SIF) near the ends of the inclusion are obtained.

Yaskiv O. 1., Pohreliuk 1. M., Fedirko V. M., Bonchyk O. Yu., and Kravchyshyn T. M.
Properties and structural-phase state of surface layers of titanium after combined
IIETIAINEZ ¢ttt et ettt et et ettt et 65

PE3FOME. V3ydeHO OOHOBPEMEHHOE a30THPOBAaHME THTAHOBBIX CIUIABOB ABYMS METOJAMU:
TepMoar(GY3HOHHBIM HACBHIIIEHHEM W HOHHOW MMIUTaHTanued. Ilepex MMIIaHTHpOBaHMEM a30Ta
Ha TOBepXHOCTH THTaHOBoro cmiaBa BT6 (o+f)-xmacca (Ti—-6Al-4V) cdopmupoBanuch TOHKas
OKCHHUTPHAHAS M TOJCTash HUTpUAHAS IDICHKH. [loka3aHO, YTO WMIDIAHTAIWs a30Ta H3MEHSET
COCTOSIHHE TIOBEPXHOCTH THTaHA, YBEINYUBAET IOBEPXHOCTHYI0 MUKPOTBEPAOCTh HHUTPUAHOTO U
OKCHHUTPHUIHOTO MOKpeITHH. IloBBIICHNME TBEPAOCTH MOBEPXHOCTH O€3 IMOTepH ee KadecTBa
BO3MOXXHO TP UIMIUIAHTHPOBAHHUH a30Ta B TOHKYIO OKCHHHTPHAHYIO IUICHKY.

SUMMARY. The aspects of complex nitriding of titanium alloys by two methods of treatment
such as thermodiffusion saturation and implantation were investigated. Before nitrogen implantation
both thin oxynitride and thick nitride films were formed on the Ti-6Al-4V alloy surface. It was
shown that nitrogen implantation allowed to modify the coatings. Qualitative and quantitative
character of changes was determined by the structural and phase state of titanium surface achieved
previously. It was shown that nitrogen implantation improved the surface microhardness of both
nitride and oxynitride coatings. The surface hardening without deterioration of its quality can be
achieved by the implantation of nitrogen in thin oxynitride films.

Tkachov V. L, Ivaskevych L. M., and Voznychak O. M. Steel degradation in gaseous
hydrogen with inhibiting admiXtUres...........ccueeeriiiiiiriiiiiniiie e e 71

PE3FOME. ViccnenoBaHa BO3MOXKHOCTD 3aIUTHI METAJUIMUECKUX KOHCTPYKTUBHBIX HJIEMEHTOB
SHEPreTHYECKOro 00OpYyIOBaHMS OT BOJOPOIHOTO OXPYIMUMBAHUS ITyTeM BBeaeHHs mpmmecedt Or n
CO + H,O B pabounii o0bem. [lokazaHO WX TMONOXKHUTENBHOE BIMSHHAE HA MEXaHHMYCCKUAE CBOMCTBA
cramu 03X12H10MT u crutaBa XH60K16MBIO npu kpaTKOBPEMEHHOM U [UIUTEIHHOM CTaTHYECKOM
pactspkenun B mHTepBaie 293...1073 K B raszoobpasnom Bomopoxe maienueMm 35 MPa. Unrn6u-
PYIOIIETO BO3ICHCTBUS YKA3aHHBIX MPUMECE NpU MpeaBapUTEIbHOM BBICOKOTEMIIEPAaTYPHOM HaBO-
JIOPO>KMBAHUW HEHATPYXEHHBIX TTaJIKAX W HAApe3aHHbIX 00pasioB u3 ctanmu 05XH23MTP u cinasa
XH60K16MBIO He BEIsSBIIEHO.

SUMMARY. A possibility of protection of metallic structural elements of power generating
equipment against hydrogen embrittlement by introduction of active gas additives in the working
volume has been investigated. A positive effect of O, and CO + H,O admixtures in gaseous
hydrogen of a pressure of 35 MPa on the mechanical properties of 03X12H10MT steel and
XH60K16MBIO alloy under short-term and long-term static tension in the temperature range of
293...1073 K has been shown. The absence of inhibiting effect of the mentioned admixtures under
preliminary high-temperature hydrogenation of unloaded smooth and notched specimens made of
05H23MTP steel and XH60K16MBIO alloy has been revealed.

Hab A. I High-temperature electrochemical synthesis from ion melts of coatings
of carbides, borides and silicides of IV—VI B group metals (a revView) .........ccccceeveeenuvercurennnenn 76

PE3IOME. TlpuBeleHb HWCTOPUYECKHE CBEIACHUS M II0Ka3aHO COBPEMEHHOE COCTOSHHE
BBICOKOTEMIIEPATYPHOIO MIEKTPOXUMHUYECKOTO CUHTE3a TYTOIUIABKMX COeOUHEHUH MeTaioB [V-VI
B rpynn U3 HOHHBIX PacILUIaBOB.

SUMMARY. Historical information is cited and the current status of high-temperature electro-
chemical synthesis of IV-VI B group metals refractory compounds from the ionic melts is reviewed.

Marynin V. H. Cavitation endurance of cold deformed steels and coOpper ..........ccccccecueenieeniceneenne 89

PE3FOME. WccnenoBaHa KaBUTAlMOHHAS CTOMKOCTH cramu 15X11M®U u meau mocie Hus-



koremrieparypaoi (~300 K) medopmanmu mpoKaTKOH, NPOrpaMMHBIM HarpyX€HHEM, YIIbTPa3By-
KOBOH 00pabOTKOM M paBHOKaHAIBHBIM MHOTOYyrioBeIM mpeccoBanueM (PKMVYII). Ycranosnewo,
YTO KaBHTAIIMOHHAS CTOHKOCTH Bo3pactaeT He Oonee yem Ha 50% mpu ympTpa3BYKOBOI 00paboTKe,
IIporpaMMHOM HarpyxeHuu, npokatke mpu 77 K cramm 15X11M® u PKMVYII mequ M1.

PE3IOME. Cavitation resistance of 15X11M®U steel and copper after low-temperature
(~300 K) deformation by rolling, program loading, ultrasonic treatment, and equal-channel multi-
angle pressing (ECMAP) has been investigated. Cavitation resistance proved to increase not more
than by 50% under ultrasonic treatment, program loading, rolling at 77 K of 15X11M® steel and
copper M1 ECMAP.

SCIENCE FOR PRODUCTION

Ostash O. P., Andreiko I. M., Kulyk V. V., Uzlov 1. H., and Babachenko O. I. Fatigue
life of railway Wheel StEELS ......cc..ciiiiiiiiiiiiii e 93

PE3FOME. Ha OCHOBaHMM XapaKTEpUCTHK HPOYHOCTH, TBEPAOCTH H COIPOTHBICHHS YCTa-
JIOCTHOMY pa3pylIeHHI0 0OOCHOBAaHA BO3MOXKHOCTH 3aMEHBI JKEJIC3HOJOPOXKHBIX KOJEC TEKYIIEro
MIPOU3BOACTBA HA pa3pabOTaHHBIC BBICOKOMPOYHEBIC. BBISBICHO HEOJHO3HAYHOE BIMSHIE CTPYKTYPHI
U ypOBHS IPOYHOCTH HA YCTAJIOCTHOE MOBEICHNE KOIECHBIX CTAleH B 3aBUCHMOCTH OT HAJIHUMS WIIH
OTCYTCTBUSI B UX CTPYKType TPEIIMHOBHIHBIX Ae(eKToB. s yCTpaHEHHS 3TUX HEOZHO3HAYHOCTEH
IIPEUTOMKCHO OLICHHBATH BEIHOCIHBOCTH C YIETOM CTPYKTYPHO-MEXaHHIeCKOro mapamerpa (d ).

C nomorpro auarpamMmbl Kurarassi—Takaramm criporHo3upoBaH Oe30macHsIi pa3mep aedexra
(amamerp paspyrueHHOro BKmouenns) 2ao = 2d° = 126...186 um Ipy MEKIHYECKOM HATPYKCHHIL
OreHeHO BIMSHHE Pa3MEpPOB TEXHOJIOTMUECKHX Ae(heKTOB (AmaMeTpoM 10 3 mm) Ha yCTaJOCTHBIE
XapaKTEePUCTHKH CTajlel JKeJIe3HOJOPOXKHBIX KOJEC. YCTAHOBJICHO, YTO YMEHBLICHHE IOITyCTUMOTO
pasmepa TexHonormdeckoro gedekra ¢ 3,0 mo 1,5 mm obecneuuT yBEIMUYCHHE YCTAIOCTHOM
JTONTOBEYHOCTH KOJeC B 2—3 pasa.

SUMMARY. On the basis of characteristics of strength, hardness and fatigue failure resistance
a possibility of replacement of assembly-line production railway wheels by the developed high-
strength wheels has been grounded.

An ambiguous influence of structure and strength on the fatigue behaviour of wheel steel
depending on the presence or absence of crack-like defects in their structure has been revealed. To
eliminate this ambiguousness it has been proposed to estimate the endurance taking into account a
structure-mechanical parameter (d).

Using the Kitagawa—Takahashi diagram, the admissible size of the defect (diameter of the
fractured inclusion) 2ao =2d" = 126...186 um under cyclic loading has been predicted. The
influence of sizes of technological defects (of a diameter up to 3 mm) on fatigue properties of
railway wheel steel has been evaluated. It has been found that the decrease of the possible tech-
nological defect size from 3.0 to 1.5 mm will provide wheels durability increase in 2-3 times.

Asmatulu R., Claus R .O., Mecham J. B., and Corcoran S. G. Nanotechnology
associated coatings for QIrCrafis .........ccooeiiiiiiniiiiniiii e 103

PE3FOME. TloniMepHi KOMIIO3MIII Ha EHNOKCHUAHIM OCHOBI MOAM(IKYBaIM HAHOIOPOIIKAMH
okcuay kpemHiro (~100 nm). MeTtogom po3nmiIeHHs iX HAHOCHIM Ha 3pa3KH aJIIOMIHIEBOTO CIUIaBY
2024-T3, monepenHso 00poOIeHi MOIIOZATHUM PO3YMHOM ISl OJEPKaHHS KOHBEPCIHHOrO Imapy.
Posrmsmamu Tpu BapiaHTH MONIMEPHHMX MOKPUBIB: KOHTPOJBHHUM, MOIM(IKOBAaHUN OKCHAOM
KpEeMHiI0, MoOAWM(iKOBaHMII OKCHAOM KpPEMHII0 3 JONAaTKOBHM YPETaHOBHM MOKpHMBOM. Merta
Moaudikanii IoIiMepHOro MOKPUBY — MOTIMHYTH Ta/abo GiokyBatu HeOaxkaHi ioHM/Monexymn (Cl,
0, OH, H,O i 1. a.) Ta NONMNIIMTH 3aXWCHI BIACTUBOCTI IUTIBOK. BumpoOyBaHHS MeTOmOM
€JIEKTPOXIMITHOI IMITETaHCHOI CIIEKTPOCKOIIi1, a TAKOK B KaMepi COISIHOTO TyMaHy Ta 3aHYPEHHSIM y
0,5 M pozumr NaCl BHABWIN BHCOKI aHTHKOPO3iMHI XapaKTEepUCTHKH IOKpHBY. HoOBI moxpumBu
MEePCTIEKTUBHI JUIS 3aXHUCTY BiJ KOPO3il B aBialiiHiil MPOMHCIOBOCTI.

PE3FOME. TlonnMepHbIe KOMITO3HIMY Ha SMOKCHIHON OCHOBE MOAM(DUIMPOBAIN HAHOMOPOII-
Kamu okcuna kpeMHus (~100 nm). MeTonom pacibuieHHsI UX HAHOCHIN Ha 00pa3Ibl AIIOMHHIEBOTO
cmaBa 2024-T3, npenBapurensHo o0pabOTaHHBIE MOJMOAATHBEIM PAcTBOPOM ISl TOMYYEHUS! KOH-
BEPCHOHHOTO CJ0s. PaccMaTpuBanu TpH BapuaHTa MOJMMEPHBIX MOKPBITHH: KOHTPOJIBHOE, MOAU(U-
IPOBAHHOE OKCHAOM KPEMHUSI, MOAU(DUIIMPOBAHHOE OKCHUAOM KPEMHHS C JOIOIHUTENBHBIM ypeTa-
HOBBIM IOKpbITHEM. Llenb MopuduKaMy MOIMMEPHOr0 HOKPBITHS — MOMJIOTUTD W/MIIH GJIOKHPOBATh
HexenaTenbHble HoHb/Monekyisl (C17, O,, OH, HyO u T. 1.) ¥ yIy4IMTh 3al[UTHBIE CBOICTBA ILIe-
HOK. MchpITaHUS METOAOM 3JIEKTPOXUMHYECKOH MMIIETaHCHOM CHEKTPOCKOIMH, a TaKXkKe B Kamepe
coneBoro Tymana u norpyxkenueM B 0,5 M pactBop NaCl BbIsSBHIN BBICOKHE aHTHKOPPO3HOHHBIE
XapaKTEPUCTUKH TOKPHITHSA. HOBBIE MOKPBITHSA HEPCIEKTUBHBIE UL 3alIUTHl OT KOPPO3WU B
ABHAIIOHHON IIPOMBIIICHHOCTH.
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PE3FOME. Kpamni Boau Ha rifpodinbHil MOBEpXHI 3MEHIIYIOTh KOeimieHT TepTs Mmix dac
KOB3aHHS MO Tiapo¢oOHii. MiXk MU TOBEPXHAMH KpaIuli BATPUMYIOTh HaBaHTakeHHs 10 170 mN,
a koedimienT TepTs Mix moBepxHsMu cTaHoBUTH 1,1-107. Huspkuii KoeillieHT TepTs MOSCHIOIOTS



BTPATOIO €HEeprii Bix aaresiifHoro rictepusnucy Boau Ha Tigpo¢oOHiil moBepxHi. Y MiKpoMammHax
3MAIEHHS KPAIUIIMH BOJY €(EKTHBHO 3MEHIIye KOe]ilieHT TepTs 3aBASKU BiAMITOBXYBAHHIO MIiX
BOJIOIO Ta TiAPOOOHOI0 MOBEPXHEIO.

PE3FOME. Kannu BoAs! Ha THAPOGIIBHON IMOBEPXHOCTH YMEHBIIAIOT KO3((GHUIUECHT TPSHUS
BO BpEMS CKONBXEHHS 10 TuApopoOHOH. MeXIy 3THMH MOBEPXHOCTSIMH KAaIUTH BBIJCPKHBAIOT
Harpy3ky 1o 170 mN, a ko3 PHUIHEHT TPeHHST MEXKIY TIOBEPXHOCTSIMUA COCTABIISCT 1,1-107. Huskmit
KOO UIMEHT TpeHHs OOBACHAIOT MOTEeped SHEepTHH OT AATe3MOHHOIO TUCTEpe3rca BOABI Ha
ruapopoOHON mMOBepxXHOCTH. B MHMKpoMammHax CMasplBaHHE KaIlUIIMH BOABI  3((EKTHBHO
YMCHBIIAET KOI(PQUIMEHT TpeHns Onaromaps OTTAIKMBAHUIO MEXIy BOJAOH H TuapodoOHOH
MIOBEPXHOCTBIO.

Shtefan V. V., Ved M. V., Sakhnenko M. D., Pomoshnyk L. V., and Fomina L. P.
Regularities of cobalt-tungsten alloy precipitation by pulse current. ............ccceeevevveeerieeennnns 113

PE3FOME. YCTaHOBICHO BIMSHHE OCHOBHBIX ITapaMETPOB UMITYJIECHOTO HJICKTPOIIN3a — aMII-
JIUTYABI TIOTHOCTH TOKA, YAaCTOTBHI M CKBa)KHOCTH HMITYJIECOB, JUTUTEIBFHOCTH Iay3bl M UMITYIIECA —
Ha OCaXJEHHE CIIaBa KOOAIbT-BONb(PaM. DKCTpeMaIbHBIM XapaKTep 3aBHCHMOCTEH BBIXOHA IO
TOKy WM COIEpKaHUs BoNb(ppaMa B CIUIaBE OT YyKa3aHHBIX (PaKTOPOB TpeOyeT ONTHMH3AINU
TEXHOJIOTHIECKUX MPOIECCOB JUI IONy4YeHHs IOKPBITHH 3aJaHHOrO cocTtaBa. KopposnoHHO-
JNEKTPOXUMHYECKOE MOBEICHUE IMOKPBITUH ACTEPMHUHHPYETCS COAEPMKAHUEM CILIABOOOpPA3YIOIIIX
JJIEMEHTOB M YKJIAABIBACTCI B PaMKH KHHETHYECKHX 3aKOHOMEPHOCTEH, MOATBEP)KICHHBIX
pe3yabTaTaMy UMIIEJAHCHBIX N3MEPEHUH.

SUMMARY. The influence of main pulse electrolysis parameters (current density amplitude,
frequency and on/off time ratio of pulses, pause and pulse duration) on cobalt-tungsten alloy
deposition has been found. The extreme character of the dependences of current efficiency and
tungsten concentration in the alloy on the mentioned factors requires the optimization of technolo-
gical process for obtaining the coatings of the given composition. Corrosive and electrochemical
behaviour of coatings is determined by alloy forming elements concentration and refers to the
kinetic regularities, confirmed by impedance measuring results.

Balytskyi O. 1., Chmiel J., and Trojanowski J. Degradation of steels of inland ship

PE3FOME. KoppoanpoBaHue NOBEPXHOCTH OOIIMBHBEIX JIMCTOB KOPITYCOB PEUHBIX KopaOieit
00YCIIOBIIEHO B3aUMOJEHCTBHEM KHCIOPOJA M BOAOPOJA C MOBEPXHOCTHIO JKeJle3a B MECTaX MOBPEXK-
JIEHUI 3aIlIUTHBIX JAKOKPAaCOYHBIX IMOKPUTHI BHEIIHEW MOBEpXHOCTH Kopmyca. Ha BHyTpeHHIOIO
MOBEPXHOCTh JEUCTBYET KOHICHCAT BOJSIHOIO Mapa ¢ Pa3HOU KUCIOTHOCThI0. Ha BHYTpeHHIOI0 BO3IIe
TOIUTUBHBIX PE3€PBYapOB BIMSIOT BOJOPOIOCOAEPKAIINE CPebl (B IMEPBYIO O9epeab — YIJIEBOLOPOI-
HOE TOIUTHBO). Pe3ymbTaToM HAaBOZOPOXKHBAHUS SIBIISIETCS! PE3KOE CHIDKEHHE IUIACTHYHOCTH OOIIHB-
HBIX JIICTOB TOIUTMBHBIX PE3€PBYapoOB, YTO ITOATBEPKIACTCS M3MEPEHHUSIMH yAAPHOI BI3KOCTH, MHUK-
pOTBEpHOCTH, a Takxke MHKpodpakrorpapudecku. CoBpeMEHHBIE KOPITYCHBIE JIUCTHI IOCTE
TEPMOMEXAHUIECKOH OOpOOOTKH  IEMOHCTPYIOT —3HAYUTENBFHOE IIOBBINIEHWE IUIACTHYECKUX
XapaKTEepUCTHK B CPABHEHHUH C TPEOOBAHUSIMH CYIIECTBYIOIINX HOPMATHUBHBIX IOKYMEHTOB.

SUMMARY. Surface corrosion of inland ships hulls plating sheets is caused by oxygen and
hydrogen interaction with iron surface in the places of surface coatings damages from the hull outer
side. Steam concentrate with different accidation acts on the inner surface of the hull. Hydrogen-
containing media (hydrocarbon fuel, first of all) influence the inner hulls surface near the fuel tanks.
As a results of hydrogenation a sharp decrease of plasticity of ship fuel tank plating sheets was
observed, which was proved by measurements of impact toughness, microhardness, as well as by
fractographic observations. Modern hull sheets after thermomechanical treatment demonstrated the
significant increase in plastic characteristics in comparison with requirements of conventional
standards.

Kohut M. S. and Hromko Ya. S. Determination of the fracture toughness of hetero-
geneous three layer fusion cladding on a compact Specimen ...........c..coeeevcuieriueeniceneennnnenne 121

PE3FOME. TlpemnoxeHO METOIMKY ONpeesieHus B3KocTh paspymenust (Kjc) MHOrocmonc-
THIX HAIUTAaBOK IPU MOBBIMEHHBIX TemmepaTypax (20; 70; 300°C) Ha KOMIAaKTHBIX 0oOpa3max ¢ Ha-
IUTaBJICHUEM B IIPOPE3H TPEX CIOEB MaTepHaja C IIOCTEIIEHHO BO3PACTAIOIIEH TPEIINHOCTOHKOCTEIO.
I1py MOBBIMICHUH TEMIIEPATYPHI UCIIBITAHKSI 3HAUCHUEe K| CHIDKAaeTCs i Gojiee TBEpIAbIX M IPOU-
HBIX HAIUTaBOK ¥, HA00OPOT, MTOBBIIIAETCS Ul MEHEE POYHBIX U TBEPIbBIX.

SUMMARY. The methods of fracture toughness (Kjc) evaluation of multilayered fusion
claddings at elevated temperatures (20; 70; 300°C) on compact specimens with a cladding in the slit
of three-layers of the material with gradually increasing fracture toughness have been proposed. At
the elevated testing temperature the value of K¢ decreases for more hard and durable claddings and
vice versa increases for less durable and hard metals.
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