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nedopmamissMy i Yac MUKIIYHONO HABAHTA)KCHHS BTOMHE IMOIIKO/DKCHHS HE MiAJISIrae
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MapHOi BTOMHOI JOBTOBIYHOCTi 32 HEPEryIsPHOI'O HABAHTAXKEHHS LUIIXOM BUKOPUCTAHHS
IHMBIIyaJbHUX KPUBHUX BTOMH 3pa3KiB JJisl MiHIMI3awii MOXHOKK, 00yMOBJICHOI PO3KHIOM
eKCIIEPUMEHTAIBHUX PE3yNbTAaTIB.

PE3FOME. TlpennoxxeH METOJ pacueTa HaKOIUIEHUS YCTAJOCTHOT'O TOBPEXKICHHUS U
WU3MEHEHMs Heynpyrux nedopManuii NpH OUKIMYECKOM HATPYKECHHH C INEPEMEHHBIMU
aMIUIUTY1aMH HalpsHKEHUH Ha OCHOBE Pa3pabOTaHHOM paHee MOJENH MPeNeIbHOro Heuep-
MaHMA IUKINYecKoN IacTuyHocTH. [lokazaHo, 4To Ui MaTepHaloB C HECTaOMIbHBIMU
HeyNnpyruMu JeopManusaMy IpH LUKIMIECKOM HArpy)kK€HHH YCTaJIOCTHOE MOBPEXICHHE
HE IOJUICKUT 3aKOHY JIMHEHHOIO CYMMHpPOBAHUs. YCTaHOBJIEHAa Pa3HUIA B HAKOIUIEHUU
YCTaJIOCTHBIX MOBPEKACHUH IUKINYECKH YKPEIUIIEMBIX M HEYKpEIUISIEMBIX MaTepHajoB.
3710 pa3nuuue U HENUHEHHOCTh Pe3y/ibTaT KMHETHKH HEeympyrux aedopmanuii B pasHBIX
Ipynmax MaTepHaoB, YTO MPELIOKEHO YYUTHIBATh IPH OLEHKE YCTaJIOCTHOTO MOBPEX-
JICHUS U1l yMEHBIIEHH MOrPENTHOCTH pacuera. KpoMe 3Toro, nmpeayiokeHa cxema yrodHe-
HUSI pacdyeTa CyMMapHOW YCTaJOCTHOM JOJITOBEYHOCTH TPH HEPETYIAPHOM HArpyKEHUH
ITyTeM HCHOJIb30BAHUS MHAUBUAYAIBHBIX KPUBBIX YCTAJIOCTH 00pA3IoB IJIsI MUHUMHU3AINN
MIOTPENIHOCTH, 00YCIIOBICHHON pa30pOCOM SKCIEPUMEHTAIBHBIX PE3yJIbTATOB.

SUMMARY. The method of estimation of the fatigue damage kinetics and inelastic
deformation under variable cyclic loading amplitude is proposed. It is based on the
previously developed model of ultimate cyclic plasticity exhaustion. It is shown, that for
materials with instable cyclic inelastic deformation under cyclic loading fatigue damage is
not within the linear summation law. The difference in the accumulation of fatigue damages
of cyclically strengthened and softened materials is established. This difference and
nonlinearity is a result of inelastic deformations kinetics in estimation of fatigue damages in
different groups materials that should be considered when evaluated fatigue damage to
reduce the calculation error. Besides, the scheme of the calculation verification of the
fatigue damage summation under irregular loading is proposed. The scheme minimizes an
error, caused by experimental results scattering.



Konovalenko I. V., Marushchak P. O., and Kuz O. N. The method of processing
and analysis of the images of a network of thermal fatigue cracks
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PE3IOME. 3anponoHOBaHO alrOpUTM JUIS aHaji3y TPIIIMH TEPMOBTOMH HOBEPXHi
pOJMKAa MalIMHU OE3IepPEePBHOIO JIUTTS 3ar0TOBOK, SIKMI HE MOTpedye amamnTarii g0 300pa-
JKEHb PI3HOTO THITY Ta IHAMBIAYaJIbHOTO MiOOPY MapaMeTpiB. AHaJli3yBalli 3a JOCTATHBO
BEJIMKOI MiZIMHOKMHM HaOOpiB 3HaueHb IapaMerpiB. Pesynmbrar Takoi kinacudikauii pos-
TJISTHYTO SIK HEYiTKY MHOXHHY 3 (DYHKII€0 MPUHAIEKHOCTI KOXKHOTO ii eleMeHTa, siKka 10-
PIBHIOE KUTBKOCTI HAOOpIB MapaMeTpiB, 10 BUSBIIN LIeH €JIEMEHT Yy CKJIali Kapkaca CITKH
TOIIKO/PKEHb.

PE3FOME. TlpennoxkeH aaroput™ JJIs aHaJIN3a TPEUIMH TEPMOYCTaJIOCTH Ha MOBEPX-
HOCTH DOJIMKAa MalIMHBI HENPEPBIBHOTO JIUThSl 3arOTOBOK, HE TPeOYIOMIMH ananrtaiuu K
M300paKEHUSIM PA3JIMYHOr0 THIA U WHIUBHIYaJILHOTO N0100pa napameTpoB. AHaIU3UPO-
BaJIM MIPH JOCTATOYHO OOJIBIIIOM MOIMHOXKECTBE HAOOPOB 3HAUCHHI TapaMeTpoB. Pe3yib-
TaT TaKoH Kiaccu(UKaMy paccMaTPUBaIM Kak HEYETKOE MHOXKECTBO ¢ (PyHKIIMeW pHHAI-
JISKHOCTH KaXKJIOTO €€ JJIEMEHTa, paBHOE YMCIy HaOOPOB MapamMeTpoB, MOBJIEKIINE BbISB-
JIEHHS ATOTO 3JIEMEHTa B COCTaBe KapKaca CETKH IMOBPEXKICHHH.

SUMMARY. An algorithm for analyzing thermal fatigue cracks on the roller surface of
a continuous casting machine, which does not require adaptation to the images of various
types and individual selection of parameters, is proposed. For this purpose the images were
analyzed for a sufficiently large subset of sets of parameter values. The result of such
classification was considered as a fuzzy set with the membership function of each of its
elements, equal to the number of sets of parameters that led to the detection of this element in
the frame of the damage grid.

Bilyy O. L., Alonzo-Medina G. M., Gonzélez-Sanchez J., and Acufia Gonzalez N. A.
Durability assessment of bone cement plates with elliptical shape defects:
effect of configuration and position of the defect..........ccccovvviiieecii i, 49

PE3IOME. O6unciieHO KpUTHYHY JOBXKUHY TPILMHU Y TUIACTHHAX 3 JIIKYBAJILHOTO Iie-
MEHTY 3 JIOZIaBaHHSM PI3HHX JOMIIIOK. BUKOpHCTaHO 3pa3Ku, sKi 3a3JaJIerib IpOCOYyBa-
mu (0; 3; 6 MicAIiB) y MOIEFOBAHOMY PO3YMHI IS JIFOACHKOTO Tina. J{ocmimkeHo KoHCT-
PYKI#HI eleMeHTH, BUTOTOBJICHI 3 JIIKYBAJILHOTO IIEMEHTY 3 JOJaBaHHSM JlieThlIaMiHOMe-
THJIAKPWIATy, IUMETHIaMiHO-METHIMETaKpHIATy Ta IieTHIaMiHOMETHIMETaKpwiIaTy. 3a
CTBOPEHUMH MOJIEISIMU BCTAHOBJICHO KPUTHYHY JOBXKHHY JE(EKTIB 32 3HAUCHHAMH Koe]i-
LIiEHTA THTEHCHMBHOCTI HANpPYKEHb, a TAKOXK KPUTHYHY KUIBKICTh HHUKIIB HAaBaHTAKECHHS
KOHCTPYKLIHHHUX EJIEMEHTIB 3 eINCOMNOAIOHO TpIMKHOKW. Taki JOCHiIKEHHS MOXYTh
CTaTH OCHOBOIO JUIsl 1H)KEHEPHUX PEKOMEHJAIN il 4ac MPOEKTYBaHHs Ta OLHKU PH3UKY
peaNbHUX eNIeMEHTIB, BUTOTOBJIEHHX 3 [ILOTO MaTepiany.

PE3IOME. PaccunTtana KpuTH4ecKas [UIMHA TPEIIMHBI B IUTACTHHAX W3 JIEYEOHOTO
LIEMEHTa C J00aBICHUEM pa3IMIHBIX cMecel. Vcroap30BaHbI 00pa3iibl, MPEABAPUTEIHHO
npornutanabie (0; 3; 6 MecseB) B MOAESTHMPOBAHHOM PACTBOPE ISl YEIIOBEYECKOrO TeJa.
HccnenoBansl KOHCTPYKIMOHHBIE 3JIEMEHTHI, M3TOTOBJICHHBIE M3 JIEYEOHOrO IIEMEHTa C
J00aBIEHUEM AMATUIAMUHOMETWIAKpUIIAaTa, TUMETWIAMUHOMETHIMETaKpUiaTa U TU3THIIA-
MUHOMeTHIMeTakpuiaaTa. C IOMOIIBIO pa3pabOTaHHBIX MOJIENEH YCTAaHOBIEHA KPUTHUYECKas!
JUTMHA Te(eKTOB 10 3HAYCHUM Kod(p(prImeHTa MHTEHCHBHOCTH HAIMIPSHKEHUH, a TakkKe KPH-
THUYECKOE KOJITMYECTBO IIUKIIOB HATPY)KEHNSI KOHCTPYKIIMOHHBIX 3JIEMEHTOB C 3JUTHIICOBHIIHOMN
TpemnHol. Takue uccrneaoBaHus MOTYT CTaThb OCHOBOW ISl MHXKEHEPHBIX PEKOMEHIALUN
MIPY TIPOCKTHUPOBAHMM W OLEHKE PHCKA PEATbHBIX 3JIEMEHTOB, M3TOTOBJIEHHBIX W3 3TOTO
MaTepuana.

SUMMARY. The length critical values of ellipse-like defects in plates made of bone
cement manufactured with various additives are assessed. The analysis was made also using
previously studied samples subjected to different soaking periods (0; 3; 6 months) in simu-



lated body fluid. This research is focussed on the behaviour of samples made of bone ce-
ment containing different additives: diethylaminoethylacrylate, dimethylaminoethylmetha-
crylate and diethylaminoethylmethacrylate. The models generated at present allow the
determination of the critical length of defects from stress intensity factor values. This in turn
made it possible to calculate the critical number of loading cycles in specific mechanical
elements, containing ellipse-like defects. This class of calculations could be the basis for
engineering recommendations for design and risk assessment of real elements, manufactured
from this material.

Kozachok O. P., Slobodyan B. S., and Martynyak R. M. Contact between
two elastic solids with a wavy relief in the presence of a real gas in gaps................ 57

PE3IOME. JlocnipkeHO KOHTAKT ABOX MIBOE3MEXHHX MPYKHUX TiJl, OJHE 3 SKUX Ma€e
XBHIIACTY MOBEPXHIO, 33 HAABHOCTI B MDKIOBEPXHEBHX HPOCBITaX peanbHOro rasy. Moro
CTaH onucye piBHsHHS Ban nep Baanbca, sike 1a€ MOXKIMBICTH ypaxoByBaTu (pa3oBHH Iie-
pexix ra3y B piguny. ChopMyliboBaHY KOHTaKTHY 33/a4y 3BEACHO JI0 CHHTYJISIPHOTO iHTe-
rpasibHoro piBusHHS (CIP) 3 sapom ['imsbepTa BiTHOCHO TOXiTHOI BiJl BUCOTH MIX ITOBEPX-
HEBUX TPOCBITIB, sike TpanchopmoBaHo y CIP 3 sapom Ko, 1110 po3B’si3aHO aHATITUYHO.
3 yMOBH icHyBaHHsI oOMexeHoro po3B’s3ky 1poro CIP i 3 piBusaHs Ban nep Baansca ot-
PUMaHO CHCTEMY TPaHCUEHICHTHUX PIBHSHB JJIs IMMPHHU MPOCBITIB 1 THCKY a3y, SIKy po3-
B’s13aHO 4MCIIOBO. [IpoaHanizoBaHO 3aJIe)KHOCTI IIMPHHU MPOCBITIB, TUCKY Ta 00’ €My rasy,
KOHTAKTHOI'O 30JIMKCHHS 1 KOHTaKTHOI MOAATIMBOCTI TiJ1 BiJ HABAHTAXXCHHS 1 TeMIlepa-

TYpH.

PE3IOME. ViccnenoBaH KOHTAaKT JBYX HOJNYOECKOHEUHBIX YIPYIUX TeJ, OJHO H3
KOTOPBIX MMEET BOJIHUCTYIO IOBEPXHOCTb, NMPHU HAJIMYMU B MEKIOBEPXHOCTHBIX 3a30pax
peanbHOro rasa. Ero cocrosiHue onuchiBaeT ypaBHeHue BaH aep Baanbca, yuurtbsiBarolee
(a30Bblii epexo] raza B xuAKocTb. ChopMyaupoBaHHas 3aJa4a CBeACHA K CHHTYJIIPHOMY
uHrerpanbHoMy ypaBHenuto (CUY) ¢ smpom ['mnbOepTa OTHOCHTENBHO MPOWU3BOJHON OT
BBICOTBI MEXIIOBEPXHOCTHBIX 3a30pOB, KOTOopoe Tpancdopmuposano B CUY ¢ sapom Ko-
IIY, PEIICHHOE aHAJUTUYECKU. V3 yCIIOBUS CYIIECTBOBAHUS OIPAHUYEHHOr'O PELIEHUsI 3TO-
ro CY u u3 ypaBHeHus Ban nep Baanbca monydena cuctema TpaHCLUEHIEHTHBIX ypaBHE-
HUI JUTS IIMPUHBI 3a30pOB U JABJCHUA ra3a, KOTopas pelleHa ducieHHo. [Ipoananusupo-
BaHBl 3aBUCHMOCTH IIUPUHBI 3a30pOB, AaBIECHUA U 00beMa raza, KOHTAKTHOIO CONMKCHHUS
1 KOHTAaKTHOH MOAaTIIMBOCTH TEJ OT HATPY3KH U TEMIIEPATYypHI.

SUMMARY. The contact of two elastic semi-infinite bodies, one of which has a wavy
surface, in the presence of a real gas in the interface gaps is investigated. The state of the
gas is described by the van der Waals equation, which makes it possible to take into
account the phase transition of gas to liquid. The contact problem formulated is reduced to
a singular integral equation (SIE) with Hilbert kernel for a derivative of a height of the
interfacial gaps, and then it is transformed to a SIE with Cauchy kernel that it is solved
analytically. A system of transcendental equations for a width of the gaps and a gas
pressure is obtained from the consistency condition for this SIE and the van der Waals
equation. This system is solved numerically. The dependences of the width of the gaps, the
pressure and the volume of the gas, the average normal displacement and the contact
compliance of the bodies on the applied load and the temperature are analysed.

Kryven V. A., Valiashek V. B., and Javorska M. I. Plastic exfoliation of a thin rigid
inclusion, parallel to the half-space limit under unilateral contact
WIEN BNVIFONMENT. ...ttt 64

PE3IOME. OTpuMaHO 9HCIOBO-aHANITHYHUA PO3B 30K aHTHIDIOCKOI 3a/1a4i TIpo Ha-
npyXeHO-1e(OPMOBaHUH CTaH MPYKHO-TUIACTHYHOTO IMIBOPOCTOPY 3 TOHKHM >KOPCTKHM
TYHEJIbHIM MapalielbHAM MEXI MIBIPOCTOPY BKIIOYEHHSM, SIKE 1O HABAaHTAXKCHHS Iiepe-
OyBayio B OOHOOIYHOMY MEXaHIYHOMY 3B’S3KY 3 cepeloBHUIIeM. J[ocTimKeHO 0COOIUBOCTI
TUTACTUYHOTO BiAIIAPOBYBAHHS BKJIIOYEHHS. PO3TIISIHYTO YaCTKOBI BUMAIKH.



PE3IOME. TlonydyeHO 4YUCIEHHO-aHAIUTUYECKOE PELICHWE AaHTUIUIOCKOM 3aJadd o
HaIpsDKEHHO-/1e(OPMUPOBAHHOM COCTOSTHHH YIPYTO-TUIACTUYECKOTo TOIYNPOCTPAHCTBA C
TOHKHMM >KE€CTKHM TYHHEJIBHBIM IapajiebHBIM IPAHUIIE TOIYIPOCTPAHCTBA BKIIOUCHUEM,
HaXOJAIIMMCS 10 Harpy3KU B OJJHOCTOPOHHEM MEXaHHUECKOM KOHTaKTe co cpenoil. Mccne-
JIOBaHbI OCOOEHHOCTH IIIACTHUECKOTO OTCIaWBaHMs BKIIIOUEHHS. PaccMOTpeHBI 4acTHbIE
CllyJau.

SUMMARY. Numerical-analytical solution of anti-plane problem about the stress-
strain state in the elastic-plastic half-space with a thin rigid tunnel inclusion parallel to the
half-space is obtained. It is assumed that the inclusion was in connection with unilateral
mechanical environment before loading. The features of plastic exfoliation of the inclusion
are studied. The partial cases are considered.

Wen Guang Song, Ivanytskyi Ya. L., Kun P. S., and Chyrva V. M. Evaluation
of crack growth resistance of structural materials under mixed-mode fracture
MACTOMECNANISIMIS ...ttt 70

PE3IOME. Po3rnsiHyTO 3a/iaqy po TPaHUYHY PiBHOBAry NMpYy>XHO-IDIACTHYHOTO Tijia 3
TPILIMHOIO 3a OJHOYACHOI peaizalii TPhOX MakpoMexaHi3MiB pylHyBaHHs. Ha ocHOBI
€HEPreTUYHOro MiJXOAY Ta JESKHX TiNoTe3 3alpONOHOBAHO KpUTEpialbHi PIBHSIHHS JUIs
MIIIaHOTO pyHHYBaHHs. PO3paxyHKOBI 3HaYE€HHS 3iCTaBIIeH] 3 eKCIIepHUMEHTAIbHIMHU.

PE3IOME. PaccMmoTpeHa 3ajadya O TpaHHYHOM DPAaBHOBECHH YIPYrOILIACTHYECKOTO
Tena ¢ TPEIMHOW MPU OJJHOBPEMEHHOM pealiu3alii TPeX MaKpOMEXaHU3MOB pa3pyIICHHS.
Ha ocHoBanumn OHEPIETUYCCKOI'o IMoJaAxoJa M HEKOTOPBLIX TMIIOTE3 IMPCATO0KECHBI KPUTEPU-
AJIBHBIC YpaBHECHUA AJI CMEIIaHHOT'O HArpyXCHUs. PacueTHble 3HAUECHHUS COMOCTABJICHBI C
9KCIIEPUMEHTAIbHBIMH.

SUMMARY. A problem of the limit equilibrium of the elasto-plastic body with a crack
at simultaneous realization of three macromechanisms of fracture is considered. On the
basis of the energy approach and some hypotheses the formulas of criterion equations under
the mixed loading are proposed. The calculation and experimental values are compared.

Dzyubyk A. R., Voitovych A. A., Dzyubyk L. V., and Babii L. O. Peculiarities
of fatigue fracture of welded joints of 34XH2MA steel,
formed by electrodes of different phase composition ............ccccovveiiiiivii e, 75

PE3IOME. JlocnimkeHo MUKITIYHY TPIIMHOCTIHKICTh METay IIBa 3BapHUX 3’ €JIHAHb
Ha TOBCTONUCTOBIN crani tuny 34XH2MA, oTpuMaHUX 3 BUKOPHCTAHHIM ENEKTPOIiB (e-
PHUTHOTO 1 ayCTEHITHOTO THITIB. BCTaHOBIIEHO, 11O JIUIIE B MEXKaX JAPYroi JUISTHKH KiHETHY-
HHX JiarpaM BTOMHOTO PYHHYBaHHS METaJ IIBa, OTPUMAaHHI 3 BUKOPHCTAHHAIM €JICKTPOIIB
1 ayCTEHITHOro, i ()EpPUTHOTO THUIIIB, MAE BHUILY TPIIIUHOCTIWKICTh MOPIBHSHO 3 OCHOBHHM
METaJIOM, TOJI SIK Ha MEepIIiil i TpeTii AUIIHKaX WOro MoKa3HUKH ripmii. @pakrorpadidau-
MU JOCTIDKEHHSAMH [TOKa3aHO, 110 3HIDKEHHS OIIOPY POCTY BTOMHHX TPIIIMH y CYTO aycTe-
HITHUX IIBaX MOXK€ OyTH CHPUYMHEHE TapsSYuMH TPINMHAMU MiX MPUKOPEHEBHM Ta OC-
HOBHUM METAJIOM IIIBa, B 3MiLIaHUX (PEPUTO-ayCTEHITHUX — HENPHUITYCTUMO BEJIMKUMH IILIa-
KOBUMH BKJIIOUYEHHSIMH, SKi CTBOPIOIOTH JOJATKOBY KOHIIEHTPALIO HANpPYXeHb, HOTIpIIY-
FOYH XapaKTEPUCTUKH [UKIIIYHOI TPIITHHOCTIHKOCTI.

PE3IOME. ViccnienoBaHa NIHKIMYECKas TPEIIMHOCTOWKOCTh MeETaia IIBa CBapHBIX
COCMHEHWHA Ha TOJICTONMUCTOBOH cTamu Tuma 34XH2MA, moxydeHHBIX C UCIIONb30BaHIEM
AJIEKTPOIOB (PEPPUTHOrO W ayCTEHUTHOTO THIIOB. Y CTAHOBIICHO, YTO TOJBKO B Ipeaenax
BTOPOT'O YJaCTKa KHHETHIECKHAX AUATPaMM YCTAJIOCTHOTO Pa3pyIICHHUS METAJUI IIBa, ITOy-
YEHHBI C WCIIONB30BAaHUEM JJIEKTPOJOB KaK ayCTEHHUTHOTO, TaK M (DeppUTHOrO THIIOB,
nMeeT Ooliee BBICOKYIO TPEIIMHOCTOMKOCTD IO CPABHEHUIO C OCHOBHBIM METAJLIOM, TOTIA
KaK Ha TIEPBOM W TPEThEM YJacTKaX €ro IMmokazaTenn Xyxke. DpakTorpaduuecKuMu ¥c-
CIIEIOBAaHUSIMH TIOKA3aHO, YTO YXYIIICHHWE COMPOTHUBICHUS POCTa YCTAOCTHBIX TPEIIHH B
YUCTO aYCTEHUTHBIX INIBaX MOXKET OBITH BBI3BAHO TOPSYMMH TPEIIMHAMHU B 30HE MEXKTY
MIPUKOPHEBHIM W OCHOBHBIM METAJIOM IIIBa, a B CMCHIAHHBIX (PEpPUTHO-aYCTCHUTHBIX —



HEAOIYCTUMO OOJBUIUMH IIJTAKOBBEIMU BKJIFOYCHHUAMHU, CO3JA0MIMMU JOMOJHUTCIBbHYIO
KOHIICHTpAaluto HaHpﬂ)KeHI/Iﬁ, CHWIKA XapaKTCPUCTUKU HI/IKJ'H/I"IGCKOI\/'I TpemHHOCTOﬁKOCTH.

SUMMARY. The fatigue crack growth resistance of weld joints metal on the thick
plate 34XH2MA steel obtained using ferrite and austenite electrodes is investigated. It has
been established that only within the second part of kinetic diagrams of fatigue crack
growth of the weld metal of both austenite and ferrite types shows higher crack growth
resistance in comparison with the base metal, whereas in the first and third parts — their
characteristics are worse. Fractography investigations have shown that deterioration in the
resistance to fatigue crack growth in purely austenitic weld joint metal can be caused by the
presence of hot cracks in the zone between the substrate metal in the root of the weld joint
and the following base metal of the weld, and in the mixed ferrite-austenite — by
inadmissibly large slag inclusions, creating an additional concentration of stresses and thus
reducing the characteristics of fatigue crack growth resistance.

Fedorenko L. L., Prudnikov 4. M., Evtukh A. A., Medvid A. P., Steblova O. V.,
Onufriyev P. A., Korchovyi A. A., and Uvarov V. S. Laser-stimulated phase
transformations in thin SiOx and CNx—Ni 1aYers.........ccceiiiiiiiiiiiii e 82

PE3IOME. Tloka3aHO MOXIIMBICTh JIa3€PHO-CTHM YJIbOBAaHOTO (ha30BOr0 IMEPETBOPEH-
Hs B TOHKHX Iapax SiOx amopdHoi HecTexioMeTpuuHOI (pa3u B HAHOKOMITO3UTHHM mIap 3
HaHOKpHCcTasaMu Si, BOyJIOBaHUMH B OKCHAHY MaTpHIIO KpeMHito. PopMyBaHHS Si-HaHO-
yacTHHOK y B SiOx BinOyBasiocsi 3aBAsSKH ONMPOMIHEHHIO HAHOCEKYHTHHMH IMITYJIbCa-
mu Nd*3:YAG nasepa Ha ocHOBHil 10BxkuHi xBuai Aq = 1,064 um, a Takox apyriii rapmo-
Hii A2 = 0,532 um. AtomHO-cHiT0BOIO Mikpockormiero (ACM) Ta ONTHYHHMH CICKTPaMHU
NPOINYCKaHHSI Ha MOBEPXHI BUSBICHO HAHOCTPYKTYPHU3ALIIO Y BUTJISIII HAHOYACTHHOK Si 3
cepeqHiMu po3Mmipamu Bix S 1o 85 nM. Po3Mipu HAHOUACTHHOK Ta IX MMOBEPXHEBHI PO3IIO-
JIUJT 3aJ1e)KaTh BiJl IHTEHCUBHOCTI | Ta TOBXHMHM XBUII A j1azepa. BusHaueno mexanism ¢op-
MyBaHHS HaHOKPUCTAJIB Si, 3yMOBJIECHHUH JIa3epHUM TEPMOYIAapoOM. 3a pe3ylbTaTaMu H0-
ciimkenb ACM 300pakeHb, KOMOIHAIIMHUX CIEKTPIB Ta MOJSIPH3aLiiHO-MOIYISIIHHOT
CIIEKTPOCKOIIi BHUSBJICHO 30UIbIICHHS MOHOKpUCTaNiYHOI a3y B IUTIBI HAHOKOMIIO3MTA
CNyx—Ni 3 ogHOYacHMM 3pOCTaHHSAM po3Mipy HaHO4YACTMHOK CNy—Ni 3aBIsKHM IMITYJIbCHIN
Ja3epHii Aii. 3ampornoHoBaHO MEXaHi3M Jla3epHO-CTUMYIbOBAHOTO 3POCTaHHS KpUCTai3a-
il IUTIBKH, KU TOJsirae B JIOKaNbHOMY Biamnaii obononkr CNy BHACIIZIOK JIa3€pPHOTO Po-
3irpiBy meraneBoro siipa Ni HaHouacTHKH CNy—Ni, a Takox Oinblmiit cyonimarii amopd-
Hoi (azu CN,—Ni 3aBJsiku HIDK4IN Temnepartypi qucoriaiii amopdHoi ¢a3u odononku CNy
MOPIBHSHO 3 KPUCTATIYHOIO.

PE3IOME. TlokazaHa BO3MOXHOCTb JIa3€pPHO-CTUMYIUPOBAHHOrO (a3oBoro npeoodpa-
30BaHMs B TOHKHX CIosix SiOx aMOpdHON HECTEXHMOMETPUUECKOMH (asbl B HAHOKOMITO3HT-
HBII CJIOM ¢ HAHOKpHUCTAUIaMK Si, BCTPOSHHBIME B MAaTPHILy OKCHIa KpeMHHUs. DPopmupo-
Banue HaHo4yacTul Si B mwieHke SiOy MPOMCXOANIO NpU O00ITyYIEHNH HAHOCEKYHIHBIMU HM-
nynbscamu daszepa Nd*%:YAG na ocHoBHOH mmuHe BojiHbl A3 = 1,064 um, a Taxxke BTOpoi
rapmonukn A2 = 0,532 pm. ArtomHO-cunoBoit Mukpockonueir (ACM) U ONTHYECKHUMH
CIIEKTPaMH MPOIYCKAaHHS Ha MOBEPXHOCTH BBISBICHO HAHOCTPYKTYPH3ALMIO B BUJE HAHO-
gacTuIl Si co CPEAHUMHU pazMepaMu oT 5 1o 85 nm. Pazmepsr HaHOWACTHII U pacrmpererne-
HHE HX 10 MOBEPXHOCTH 3aBUCENM OT MHTEHCHBHOCTH Jia3epa / M JUIMHBI BOJMHBI A. Ompe-
JIeJIeH MEXaHU3M 00pa3oBaHus Si-HaHOKPHCTAIIOB, 00YCIOBICHHBIH 3P (HEKTOM J1a3epHOTOo
Tepmoynapa. M3 pesynbratoB uccnenosannit ACM n3o0pakeHuil, paMaHOBCKOTO CIIBUTa
MOJIAPU3a LM OHHO-MOIYJISIIIMOHHOW METOJUKH BBISIBICH POCT MOHOKPHCTAJUTMUECKOH (hasbl
B mwieHke HaHOKoMIT03uTa CNy—Ni ¢ 0JHOBpEeMEHHBIM yBeHYCHUEM Pa3MepPOB HAHOYACTHIL
CNx—Ni B pesynprare MMITyIBCHOrO Ja3epHOro BosieicTBus. [IpeaionkeH MexaHH3M Jia-
3epPHO-CTHMYJIUPOBAaHHON HaHOKPHCTAJLIM3AIMH, KOTOPBIH 3aKIfoYaeTcsl B JIOKAJIBHOM OT-
xwure obomouku CNy mpu asepHOM pasorpeBe Metaminueckoro sapa Ni HaHOJACTHIE, a
TaKke Oombieii cyommmanmn amopduoi pazsr CNy—Ni Graromapst ee 6oee HU3KON TeM-
repaType AUCCOLMAIINN TI0 CPABHEHMIO C KPUCTAITMYECKOH (ha3oii.



SUMMARY. The possibility of laser-assisted phase transformation in SiOx thin layers
from amorphous non-stoichiometry phase to the nanocomposite layer with Si
nanocrystalles embedded into silicon oxide matrix was shown. Formation of Si NPs in the
SiOx film occured due to irradiation by nanosecond pulses of the Nd*3:YAG laser with the
base wavelength, A = 1.064 um, as well as the second harmonic generation, A = 0.532 pum.
Nano-structurization was manifested with creation of the nanoparticles of sizes from 5 to 85
nm by atom force microscopy images and transmission optical spectra. The nanoparticles
sizes and their surface distribution depended on laser intensity | and wavelength A. The
mechanism of Si nanocrystals formation based on laser-thermal shock effect was
determined. Based on the results of the atom force microscopy images, Raman spectra and
polarization modulation technique investigation, the increase in the contribution of the
monocrystalline phase in the CNx—Ni hanocomposite film with the simultaneous increase in
the size of CNx—Ni nanoparticles due to the pulsed laser action was revealed. The
mechanism of laser-stimulated nanocrystallization is proposed, which consists in the local
annealing of the CNy shell in the laser heating of the metallic core of the Ni nanoparticle
and also due to the superior sublimation of the amorphous phase of CN,—Ni due to the
lower dissociation temperature of the CNy shell as compared to the Ni core.

Balitskii O. I., Kvasnytska Yu. H., Ivaskevych L. M., and Mialnitsa H. P. Corrosion
and hydrogen resistance of heatproof blade nickel-cobalt alloys...........c..ccceevvrennen. 89

PE3IOME. BuBuYeHO BIUIMB 30JM ra30TYpOiHHOIO NajiiBa Ta Ta3onoAiOHOro BOAHIO
Ha BTpATy Macu 3a JOBIOTPHBAJIOl KOPO3ii Ta MEXaHIYHI BJIACTUBOCTI KAPOMIIHUX JIMTHX
JIONATKOBHX MaTepiayiB. BcraHOBIIEHO, 10 KOpO3iiiHA TPUBKICTh JOCHIPKEHUX CIUIABIB KO-
peuntoe i3 BMicTOM XpoMmy 1 HaiBuiia mis crutay CM-104-Bl, ocoGnuBo 3a 10BroTpuBaiux
BUCOKOTEMIIEpATYpHHUX BUIPOOYBaHb. MoHokpuctaniunuid cimwiae CM-90-Bl HaiimeHIn
YYTIMBUHN 10 Aii BOIHIO 32 KOPOTKOYACHOTO pO3Tsry B iHTepBaii Temmeparyp 20...900°C i
tucky 30 MPa.

PE3IOME. ViccnenoBaHo BIMsSHHE 30116 Ta30TYpOMHHOIO TOIUIMBA M Ta3000pa3HOTrO
BOZOpOZa Ha MOTEPI0 MacChl IIPH JUTUTENILHON KOPPO3UH U MEXaHHYECKHE CBOWCTBA XKapo-
NPOYHBIX JIUTHIX HHUKEJIEBBIX JIOIATOUHBIX MaTepuanioB Mapok CM-88Y-BU, CM-90-BU u
CM-104-BU. YcraHOBIEHO, 4TO 3TH CIUIaBbl KOppo3uoHHO-cTolikue (CM-104-BU > CM-90-
BU > CM-88Y-BH) cpenu aHalOTHYHBIX MaTE€pPHAaJOB, IIPU 3TOM CTOMKOCTH ciutaBa CM-
104-BU Bo3pacraer ¢ yBenMYeHHWEM BpEMEHHOH 0a3bl. [Ipu KpaTKOBpEeMEHHOM pacTsiKe-
HuM B uHTEpBasie Temnepatyp 20...900°C HaumeHnee 4yBCTBUTENCH K BO3JCHCTBUIO BOJO-
pona npu nasnennu 30 MPa cruta CM-90-BU.

SUMMARY. The influence of the gas turbine fuel ash and gaseous hydrogen on mass
loss due to long-term corrosion and mechanical properties of heat-resistant cast blade
materials CM-88U-VI, CM-90-VI and CM-104-VI are investigated. It was established that
the level of sulfide-oxide corrosion resistance of investigated alloys (CM-104-VI > CM-90-
VI > CM-88U-VI) correlates with the alloying criterion and is the highest among similar
materials, and the advantage of the CM-104-V1 alloy increases with the increase of the time
base. For static tensile testing in the temperature range of 20...900°C the CM-90-VI alloy
is the least sensitive to the action of hydrogen at the pressure of 30 MPa.

Torop V. M., Rabkina M. D., Shtofel O. O., Usov V. V., Shkatulyak N. M.,
and Savchuk O. S. On the causes of failure of reinforcing ropes
of the protective cases of nuclear power plant UnitS .........cccccovvveiiiiiniiniin s 98

PE3IOME. BcraHOBIEHO IMOBIpHI IPHYNHM TIEpETIaCHAX PyHHYBAHb TUIIOBUX apMa-
TYpHHX KaHaTiB 3axucHUX 00010HOK AEC 3 ypaxyBaHHSAM MEXaHIYHUX MapaMeTpiB APOTIB,
XapaKTepy IMOITKOKEHHS iX TIOBEPXOHB, ()paKTaIbHUX PO3MipHOCTEH 3maMiB. BussieHo,
10 32 HIDKYOI IIACTUYHOCTI METaIy APOTY 1 MEHIIOI HOro MOIIKOMKEHOCTI Peali3yeThCs
KpUXKE PYHHYBaHHS, SKOMY BiATIOBiAa€ OUIbIIa (ppaKkTarbHa PO3MIipPHICTE.



PE3IOME. YcTaHOBJIEHBI BEPOSATHBIE NMPUUYMHBI NPEKIEBPEMEHHBIX OTKa30B THIINY-
HBIX apMaTypHBIX KaHATOB 3aIUTHBIX 00omodek ADC ¢ y4eToM KayecTBa MeTajuia IpOBO-
JIOK, XapakTepa MOBPEXICHHUS! X MOBEPXHOCTEH M (DpaKTAIBHBIX pa3MEepHOCTEH H3JIoMa.
BrisBiieHO, 4TO OoJee XPYNKOMY Pa3pyLIEHHIO COOTBETCTBYET Oonbluast GpaxraibHas pas-
MEPHOCTB U3JI0MOB IIPY MEHBIINX MOBPEXKAESHHOCTH U IJIACTUYHOCTU MaTepHaa.

SUMMARY. Main causes of premature failures of typical reinforcing ropes of the
protective envelopes of nuclear power plants are established, based on the quality of the
wires, the nature of their damaged surfaces, fractal features of fracture. It was found that a
more brittle fracture corresponds to a larger fractal dimension at the less damage and
plasticity of the material.

Topczewska K. Influence of the time of contact pressure increase on temperature
in the pad-disc tribosystem during braking ...........cccoceiiiiiiiiiici e 107

PE3IOME. OtpuMaHO TOYHI PO3B’SI3KM TEIUIOBHX 3amad TepTs sl TPHOOCHCTEMU
HaKJIa/IKa—IMCK 13 ypaXyBaHHSIM 4acOBHX MPO]iJIiB MUTOMOI MOTYKHOCTI TEPTs, 1110 BiJIIO-
BiJIaIOTh €KCIOHEHIIHHOMY Ta JIiHITHOMY MiJBUILIEHHIO THCKY I 4Yac rajgpMyBaHHs. J[o-
CITI/DKEHO BIUIMB TPUBAJIOCTI JIOCSTHEHHST HOMIHAIBHOTO 3HAYEHHSI TUCKY Ha TEMIIEPaTypy
B 30HI KOHTaKTYy METaJOKEPaMi4HOi HAKJIQJKHU 3 YaBYHHHUM JUCKOM. BcranoBneHo, mio 3i
30UIBLIEHHSIM Yacy JOCSATHEHHS HOMIHaJIbHOTO 3HAYEHHS KOHTAKTHOT'O TUCKY MaKCUMalb-
Ha TeMIiepaTypa JiHIHHO 3HWKYEThCS, a 4ac 11 JOCATHEHHS 301IbIIYEThCS.

PE3IOME. Tlonmy4eHbl TOYHBIE PElICHHs TEIUIOBBIX 3a/1a4 TPEHHUS ISl TPUOOCHCTEMBI
HaKJIa/IKa—IUCK C YYETOM BPEMEHHBIX MPOQHIel YIeIbHOro JaBIeHHs, COOTBETCTBYIOIIMX
SKCIIOHEHIIMAJILHOMY U JIMHEHHOMY YBEJIMYEHUIO JABJIEHUs IpU TOpMOKkeHuu. Mcenenosa-
HO BJIMSHUE NPOAOIDKUTEIBHOCTH JOCTHKEHHS HOMUHAJIBHOTO 3HAYEHUS NAaBICHUS HA TEM-
nepaTypy B 00JIaCTH KOHTAaKTa METaJUIOKEPAMHUYECKOH HAKIAJIKH C YYTYHHBIM JHCKOM.
BbIsBIIEHO, YTO ¢ POCTOM BPEMEHHM [JOCTHKEHHUS HOMHHAIBHOTO 3HAYEHHS KOHTAKTHOIO
JIaBJICHU MAaKCUMAaJIbHAsl TEMIIEpATypa JIMHEHHO CHUIKAETCs, a BPEMsI €€ JOCTHKECHHUS yBe-
JINYMBAETCS.

SUMMARY. The exact solutions to the thermal problems of friction for the pad-disc
tribosystem with account of temporal profiles of the specific friction power, corresponding
to the exponential and linear increase of pressure during braking, were obtained. The effect
of the time of contact pressure increase to the nominal value on the temperature in the
contact zone of the metal-ceramic pad with the cast iron disc was investigated. It was
established that increasing the time moment of reaching nominal pressure, the maximum
temperature decreases linearly and it is reached later.

Salenko O. F., Shchetynin V. T., Lashko E. E., Gusarova I. O., Solntsev V. P.,
and Sytnyk O. O. Providing mechanical characteristics of soldered
thin-walled structures of heat-resistant Ni-20Cr—6Al-1Ti-1Y,0salloy.................. 115

PE3IOME. [locnimKeHO BIDIMB PEXHUMIB MAsHHS Y BaKyyMi TOHKOJHMCTOBHX 3aroro-
Bok 3i cmraBy Ni—20Cr—6Al-1Ti-1Y>03 Ha MexaHi9HI BIACTHBOCTI ONEP:KYBAHOTO 3 €]I-
HaHHA. BusBieHo, 1mo 3a masHHs APiOHOIMCIIEPCHOO CYMIMIIII0 OPOIMIKIB HIKEJTIO0, BOJb-
¢pamy Ta 60py npu 1350°C 3 Butpumkoro 20 min y pakyymi 1073 Pa 3abesnedyerbes Min-
HicTh 3’emaHanHs A0 320 MPa. OpepkaHO piBHSHHA, IO TIOB’S3YIOTh TPAHUINIO MIITHOCTI
3’€JHaHHS Ta TEMIIEpaTypHi JedopMallii TOHKUX IIACTHH 3 PeKIMAaMH TTasTHHS.

PE3IOME. VccnenoBaHo BIUSHAE PEKXIMOB BAKYYMHOH IMaWKKA TOHKOIMUCTOBBIX 3aro-
TOBOK Ha MEXaHMYECKHE CBOMCTBA IOIydaeMoro coenunenus n3 cruasa Ni—20Cr—6A-1Ti-
1Y>0s. BrisiBIeHO, YTO TpH Maiike CMEChIO TOPOIIKOB HUKENS, Bolb(pama U Oopa mpu
1350°C c¢ Boiaepskkoif 20 min B Bakyyme 1072 Pa obecrneunBaeTcs NOpOUYHOCTh COEAUHEHHS
1m0 320 MPa. TloxydeHsl ypaBHEHUs, CBS3BIBAIOIINE TPEACT NMPOYHOCTH COSAWHEHHS U
TeMIIepaTypHbIe JeopMary TOHKHX TUTACTHH C PEKIMaMH MaiKH.



SUMMARY. The influence of vacuum soldering conditions of thin sheets on the
mechanical properties of the resulting compound made of Ni—20Cr—6Al-1Ti-1Y,0s is
investigated. Under soldering with a powder of nickel, tungsten and boron at a temperature
of 1350°C with an exposure of 20 min in vacuum of 10~ Pa the compound strength up to
320 MPa is provided. Equations connecting the ultimate strength of the compound and the
value of the temperature deformations of thin plates with soldering conditions are obtained.

Ivasishin O. M., Sawvakin D. G., Dekhtyarenko V. A., and Stasiuk O. O.
Hydrogen interaction with Ti—Al-V-Fe, Al-V-Fe and Ti-Al-Mo-Fe
MASEEr AlIOY POWHETS ..ottt 121

PE3IOME. ExcriepuMeHTaIbHO JTOCHIPKEHO B3a€MOJIII0 BOJIHIO 3 JIiraTypaMH CUCTEM
neryBanns Ti—Al-V-Fe, Al-V—Fe ta Ti-Al-Mo-Fe, siki BUKOPUCTOBYIOTH JJIsi CTBOPECHHSI
TUTAQHOBHX CIUIaBIB 3 MOPOIIKOBUX CyMiIIeH Ha OCHOBI HABOJHEHOro THTaHy. BusBieHO,
110 BOJIEHb, SIKUI BUIUISETHCS 3 TAKOTO THUTAHY il Yac HarpiBaHHS CyMIILIEH, 3aI€KHO BiJ
TEpMOOAPUYHUX YMOB Ta XIMIYHOIO CKJIaay JITaTyp MOXK€ THMYacOBO iX HAacHYyBaTH,
BUKJIMKAOUM 00’€MHI e(peKTH 1 BIUIMBaIOYM Ha JC()EKTHICTh KPHUCTAIIYHOI CTPYKTYPH Ta
nudy3iiiHI Tporiecy, siki BU3HAYalOTh CHUHTE3 CIUIABIB 3 MOPOIKOBUX cymimed. [lig gac
HarpiBaHHs JIraTyp y BOAHI BCTAHOBJICHO TEMIIEPATyPHI IHTEpBaJIM HOro copOlii 3aJIe)KHO
BiJl XIMIYHOTO CKJIQJly JIiraTypy, a 3a MOJAJIbIIOro HarpiBy y BaKyyMOBaHill KaMepi — TeM-
neparypHi iHTepBanu #oro aecopOuii. TutaH akTUBI3ye B3a€MOIIIO Jiratyp 3 BOAHEM, Y
TOM Yac sIK 4epe3 3HauHy CyMapHy KUIbKICTh aJIOMIHIIO 1 3aJ1i3a BOHU CTalOTh iHEPTHUMHU
JI0 BOJTHIO.

PE3IOME. DxcriepuMeHTaJIbHO HMCCIEIOBAHO B3aUMOJCHCTBHE BOAOPOJA C JIMraTy-
pamu cucrtem sierupoBanus Ti—Al-V—Fe, Al-V-Fe u Ti—-Al-Mo-Fe, koTopsie HCIIOMB3YIOT
JUIsL TIOJIyYeHUs] TUTAHOBBIX CIUIABOB M3 IIOPOMIKOBBIX cMecel Ha OCHOBE HaBOJOPOXKEHHO-
ro THTaHa. BBIABICHO, YTO BOZOPOX, BBLICIIAIOMINICSA U3 TUTAHA IPH HATPEBE TaKHUX CMe-
ceil, B 3aBUCHMOCTH OT TepMOOapHUYECKUX YCIOBUI M XMMHYECKOIO COCTaBa JIMTaTyp MO-
JKET BPEMEHHO UX HACHIIATh, BbI3bIBas 00beMHbIC d(D(GEKThI U BO3JICHCTBYS Ha JedeKT-
HOCTb KPUCTAJUIMYECKOH CTPYKTYPHI U AU (Y3HOHHBIE MPOLECCH, KOTOPBIE ONPEAEIAIOT
CHHTE3 CIUIaBOB M3 IIOPOIIKOBBIX cMeceil. IIpu HarpeBe auratyp B BOIOpOJE onpeneicHa
NPUHIMIIHATEHAS BO3MOXHOCTh M TeMIIEPAaTYpHbIE HHTEPBAJIbI €ro cOpOLUH B 3aBHCHMOC-
TH OT XUMHUYECKOI'0 COCTaBa JIMTATYpHI, & PH MOCIEAYIONEM HarpeBe B BaKyyMHPOBaHHOM
KaMepe — TeMIlepaTypHble MHTepBajbl ero JecopOuuu. TWTaH B jMraTypax akTHBHPYET
B3aUMOJICIICTBHE C BOJOPOAOM, a4 HM3-3a 3HAYUTENHFHOTO CyMMAapHOTO KOJHMYECTBAa AJo-
MHHUS U XKele3a JUraTypbl CTAHOBSITCS HHEPTHBIMH K HEMY.

SUMMARY. The interaction of hydrogen and Ti-Al-V-Fe, Al-V-Fe, Ti-Al-Mo-Fe
master alloy powders are experimentally investigated. The master alloys are used for
production of titanium alloys with blended elemental powder approach using hydrogenated
titanium. Hydrogen emitted from hydrogenated titanium under heating can temporary
saturate master alloy powders depending on their chemical composition and pressure-
temperature parameters. The hydrogenation/dehydrogenation results in volume changes and
potentially affects crystal lattice defects and diffusion mass transfer under alloy synthesis
from powder blends. The opportunity and temperature ranges for hydrogen desorption
depending on master alloy composition are experimentally established by powder heating
under hydrogen atmosphere. Hydrogen desorption temperatures are found by subsequent
vacuum heating of hydrogenated powders. The presence of titanium in master alloy
composition activates the interaction with hydrogen, while aluminum and iron mutually
make master alloys inert to hydrogen.

Blikharskii Z. Ya. and Obukh Yu. V. The influence of mechanical and corrosion
defects on strength of thermally hardened reinforcement bars of 35I°C steel........... 128

PE3IOME. [JocnimxeHo BIUMB (GOpMH Ta pO3MipiB Ae(eKTiB Ha MIIHICTh CTaJCBOI
TepMo3MiltHeHoi apmatypu. [loOynoBaHo miarpamu aedOpMyBaHHS apMaTypd 3 Pi3HUMHA
tunamu edekTiB. Breprme 3acrocoBaHo MeToj OiHapu3allii 300paKeHb I OOYHMCICHHS



IUIOINII 37IaMiB 3pa3KiB apMaTypd JUIs BCTAHOBJCHHS iCTHUHHHX KPUTHYHHX HAIPYKCHb.
BcranoBieHO, 0 OMHOYHI TOCTPi AeHEKTH € HeOE3MEeUHIIUMHE, HiX CHCTEMa TaKuX Je-
(eKTiB UM OMMHOYHI KOpO3iliHi AedeKkTn 3Ha4HOi HOoBKHHU. [TokazaHO mepeBary BUKOpHC-
TaHHS iICTHHHUX HATIPYXXEHb JUISA OLliHIOBAHHS MIITHOCTI apMaTypH.

PE3FOME. ViccnenoBano BiausHHE HOPMBI U pa3MepoB AS(PEKTOB HA TIPOYHOCTD CTaJTbHON
TEPMOYIPOYHEHHOH apMaTypbl. [1oCTpOeHBI nrarpamMMbl Je(OPMHUPOBAHUS apMaTyphl C pas-
JIUYHBIMU TUMaMH Je(eKTOB. BriepBbie mprMeHeH MeTo] OMHApU3alMi U300paKEHHUH IS BbI-
YHCIICHUS TUTOIIAM U3JIOMOB OOpa3loB apMaTyphl C LEIbI0 YCTAHOBJICHUS UCTUHHBIX KPUTH-
YEeCKMX HaNpsDKEHUH. Y CTaHOBJICHO, YTO OJMHOYHBIC OCTPBIC Ne(EKThI SBISIFOTCS Oonee omac-
HBIMH, YeM CHCTeMa TaKHX JC(PEKTOB WM OJWHOYHBIC [UTMHHOMEPHBIC KOPPO3HOHHBIE et eK-
ThI. [loKa3aHO PENMYILECTBO UCIIOIB30BAHMS HCTUHHBIX HATPSKEHUH IS OLIEHKU MPOYHOCTH
apMaTyphl.

SUMMARY. The influence of shape and size of the defects on strength of thermally harde-
ned steel reinforcement is investigated. Stress-strain curves of reinforcement with different types
of defects are built. For the first time a method of images binarization is used to calculate the
fracture surface of specimens in order to establish true critical stresses. It has been found that
singular defects were more dangerous than the system of such defects, as well as long defects.
The advantage of using true stresses for reinforcement bars strength evaluation is shown.

Pokhmurskii V. 1., Khoma M. S., Vynar V. 4., Vasyliv Kh. B., and Ratska N. B.
The influence of the external polarization potential on tribo-corrosion
behavior of O8XT8HITOT SIEEI ....ccveiiiiiiiiiee s 134

PE3FOME. JlocnimkeHO BIUIMB 30BHIIIHBOI MOJApH3allii 3a Pi3HUX MOTEHINANiB Ha
Tpubokoposiiiny noeeninky crami 08X18HI0T y 3%-my po3unni NaCl y koHTaKTi 3 Ko-
PYHIIOBOIO KYJBKOIO. BHsiBII€HO, 1110 MEeXaHIYHUH YMHHUK 3MIIY€E MOTEHIIaN MITHHTOYTBO-
penHst y Bin emHwuii Oik Ha 0,17 V. npotu noBepxHi 0e3 Teptsi. Yac npumpaiioBanHs, Koe-
¢biuieHT TepTd Ta BTpaTH Martepiay IiJ yac TpuOOKOpo3ii SKiCHO KOPENIOKTH 1 3aexarh
BiJI IPUKJIA/ICHOTO €JIEKTPOJHOro MOTEHIiany. BcTaHOBIEHO, 110 BOACHD, SIKMH BUALISETH-
Csl B 30HI KOHTaKTy 3a KaTOIHOI MOJispH3allii, OKpHYye MOBEPXHEBI Iiapu, o OepyTh
y4acTh y (pUKIIiHHII B3aeMoii, a TaKOX BIJHOBJIIOE OKCHIHI IUTIBKH Ta 3aro0irae mBHI-
KOMY iX YTBOPEHHIO Ha CTalli, uepe3 10 HOCHIIOEThCA 1i 3HOIIyBaHHs. BiH Takox moser-
urye aedopmaliito Ta 30i1blIye gedopMalliiiHy 30HY 01151 JOPIKKU TEPTSI, IO MPOSIBISIETHCS
y JIiHISX KOB3aHHS. 332 aHOJHOI Mmossipu3ailii 3ahiKCOBaHO PICT MITHHTIB HA JIISHIII TEPTS.

PE3FOME. ViccnenoBaHo BIUSHHE BHEIIHEH MOMApHU3alMKA Ha TPUOOKOPPO3HMOHHOE
noegenue cranu 08X18H10T B 3%-om pactBope NaCl B KOHTaKkTe ¢ KOPYHAOBBIM LIapH-
KOM. BbIABII€HO, 4TO MexaHnYecKuid (akTop cMelaeT MOTEeHIHAl IMTTHHI000pa30BaHUs B
oTpuiatenbHyo cropony Ha 0,17 V 1o cpaBHEHHIO C TIOBEPXHOCTBIO Oe3 TpeHus. Bpems
npupaboTKH, KO3(P(UIMEHT TPEHUS U IIOTEPH MaTepuaa Ipyu TPUOOKOPPO3HH Ka4eCTBEH-
HO KOPPENHUPYIOT U 3aBUCAT OT MPUJIOKEHHOTO 3JIEKTPOIHOTO MOTSHIHAA. Y CTAHOBIICHO,
YTO BOAOPOJ, BBLICILIONINIICSA B 30HE KOHTAKTa IPH KATOJHOU MOJSPHU3ALHH, OXPYITIHBACT
MIOBEPXHOCTHBIE CIIOH, KOTOPHIE YYacTBYIOT BO (DPUKIMOHHOM B3aUMOJCHCTBHH, a TaKKe
BOCCTaHABJIMBAET OKCHIHBIC IUICHKU HA CTAJH M NPEJOTBPALIaeT UX ObICTpoe 00pa3oBaHue,
BCJIC[ICTBHE YETO YBENUYMUBaETCs ee m3Hoc. OH Taxoke obserdaer neopManuio U yBeIHIn-
BaeT Je(OpMalMOHHYIO 30HY BO3JIE JOPOKKH TpeHus. [Ipy aHOIHOM monspu3ayy BhISBU-
JIM POCT NUTTUHI'OB HA MIOBEPXHOCTH TPEHUSL.

SUMMARY. The influence of external polarization on the tribocorrosive behavior of
08X18H10T steel in a 3% NaCl solution has been investigated. It is found that the mecha-
nical factor displaces the potential of to the negative side by 0.17 V in comparison with the
surface without friction. Grinding time, coefficient of friction and material loss during
tribocorrosion qualitatively correlate and depend on the applied electrode potential. The
brittle fracture of the contact zone under the influence of hydrogen has been established.
Hydrogen prevents the rapid formation of the oxide films on the steel, which increases the
wear of steel. Also, hydrogen facilitates the deformation and increases the deformation



zone near the friction track. Pitting formation increases on the friction area under the anode
polarization.

Matsko I. Yo., Javorskyj I. M., Yuzefovych R. M., and Semenov P. O.
Statistical vector-tensor analysis of vibration of a centrifuge
with a developed defect of the rotary Unit...........c.cooeviiiiiiiii i 140

PE3FOME. MetomaMu KOTEpEHTHOTO Ta KOMIIOHEHTHOTO aHaJIi3y BEKTOPHUX Iepio-
JIMYHO KOPEThOBAHUX BHITAJKOBUX IPOIECIB JOCIIPKEHA CTPYKTypa OLIHOK JIIHIWHUX 1
KBaJpaTHYHUX 1HBApiaHTIB KOPESIiHHOI TeH30p-(QyHKILIT cTOXacTHYHMUX BiOpamii HeHT-
pudyry, npoaHaizoBaHi iX aMmIutiTynHI criekTpy. [lokazaHo, 110 BUKOPHCTaHHS 1HBapiaH-
TIB JIa€ MOXIUBICTh MiABUIIUTA €()EKTHUBHICTh BiOpAIiifHOI JIarHOCTUKH, BCTAHOBUTH
NPOCTOPOBI 3MiHH BiOpaIlifHIX HaBaHTa)KEHb 32 MOSIBU JIeEKTY 1 JIoKali3yBaTH HOTo.

PE3IOME. MetonamMu KOT€pEHTHOTO U KOMIIOHEHTHOTO aHaJiu3a BEKTOPHBIX MEPHO-
JMUECKH KOPPETUPOBAHHBIX CIyYalHBIX MPOLECCOB MCCIIEOBaHA CTPYKTypa OLEHOK JIU-
HEWHBIX ¥ KBaJIPATUUCCKUX UHBAPUAHTOB KOPPEISAIHOHHON TCH30P-()YHKITHH CTOXAaCTHYEC-
KAX BHOpaluil MEHTPU(YTH, MPOAHATHU3UPOBAHBI MX aMIUIUTYIHbIC CHEKTphI. [lokaszaHo,
YTO UCIOJb30BAaHUE HHBAPUAHTORB Ja€T BO3MOXHOCTh MOBBICUThH 3()()EeKTHBHOCTH BHOpAIIU-
OHHOHM JIMarHOCTHMKH, YCTAHOBHTH MPOCTPAHCTBEHHbIC M3MEHEHHsI BUOPALMOHHBIX Harpy-
30K IPY TOSABJICHUH Ie(eKTa U JIOKAIU3UPOBATH €TO.

SUMMARY. The structure of linear and quadratic invariants estimators of covariance
tensor-function of decanter’s stochastic vibration is analyzed by the coherent and
component methods for analysis of vectorial periodically correlated random processes. It is
shown that use of the invariants allows to enhance of vibration diagnosis efficiency, to
define spatial changes of vibration loading while a defect appears and to localize it.
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