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PE3IOME. Po3risiHyTO 33a4y 1pO PO3IOJiN HANpY)KeHb Y HECKIHYCHHIH KBa3iopTo-
TPOIHIH IJIOIIMHI 3 €NTUYHUM OTBOPOM, KOHTYP SIKOTO BUIBHHMH BiJI 30BHILIHIX 3YCHJIb, &
Ha HECKIHYEHHOCTI 33/1aHO OJTHODPIJHMI HarpyxeHHui cTaH. Po3B’s30K 3a/aui OTpUMaHo 3a
JIOTIOMOT'0I0 TPAHUYHOTO MEPEXOAY 3 BiJIOMOI0 aHATITUYHOTO PO3B’S3KY JJIS IINTHIHOTO
OTBOPY B OPTOTPONHIM IUIOIIMHI, KOJH KOPEHI XapaKTepUCTUYHOIO PIBHAHHS HPSAMYHOThH
OIIMH J0 OJHOTO. 3 IUX PEe3yNbTAaTiB y TPAHUIHOMY BHIAIKY, KOJH OibIIa MiBBICH efimnca
IpAMYy€E 0 HECKIHYEHHOCTI, 3HAMIEHO PO3IOALT HANPYKECHb Y IUIONINHI 3 MapadoTigHIM
BHPi30M 32 IBOX OCHOBHUX THIMIB Jeopmarii (CHMETPUIHUI PO3TAT Ta IMOMEPEIHHUH 3CYB).

PE3FOME. PaccmoTpeHa 3ajada 0 pachpeielCHHH HApsHKCHUH B OECKOHEYHOH KBa-
3HOPTOTPOITHOM MIOCKOCTH C SIUIMITUYECKHM OTBEPCTHEM, KOHTYP KOTOPOTO CBOOOZEH OT
BHEILIHUX YCHJIMH, a Ha OECKOHEUHOCTH 3aJ]aHO OJHOPOJHOE HANpPsLKEHHOE cocTosiHUE. Pe-
HIEHHE 3aJ]a4y MOJIyIEHO C MIOMOIIBIO MPEAEIbHOIO NMePexoia U3 U3BECTHOIO aHAIUTHYEC-
KOTO pEIICHUs Iyl JUIMNTHYECKOTO OTBEPCTHS B OPTOTPOIHOM IIIOCKOCTH, KOTAa KOPHH
XapaKTEepUCTHYECKOTO ypaBHEHHUS CTpeMATCS JIpyr K Apyry. M3 3Tux pe3ynbTaTtoB B IIpe-
JeIbHOM Cllyyae HalJJeHO pelleHue 3a7aqy O paclpeAeiIeHHN HaPSKEHUH B 66CKOHEUHON
KBa3MOPTOTPOITHON INIOCKOCTH C TapabOJIMuecKUM BBIPE30M NS IBYX OCHOBHBIX THIIOB
nedopmanuy (CHMMETPUYHOE pacTsHKEHHE M ONIEPEYHbIH C/IBUT).

SUMMARY. The problem of stress distribution in an infinite quasi-orthotropic plane
with an elliptic hole with traction-free boundary under tension and shear at infinity is
considered. Solution of the problem is obtained using limit transition from a known
analytical solution for an elliptic hole in the orthotropic plane, when the roots of the
characteristic equation approach to each other. From these results in the case of limiting
case the solution of the problem of stress distribution in an infinite quasi-orthotropic plane
with a parabolic notch is found for two main types of deformation (symmetric tension and
transverse shear).

Protsiuk B. V. and Horun O. P. Thermostressed state of a semi-infinite thermo-
sensitive three-component rod under convective-radiant heat exchange..................... 15

PE3FOME. 3anporoHOBaHO YHUCIIOBO-aHATITHYHHAN MiAXiJ I BU3HAYCHHS TEPMO-
NPYKHOTO CTaHy MiBOE3MEKHOTO TEPMOYYTIMBOTO TPUKOMITOHCHTHOTO CTPYDKHS, SKHA
B33a€EMOJIIE€ 3 CEPEIOBHIIEM Yepe3 KOHBEKTHBHO-TIPOMEHEBHI TerurooomiH. [Tinxin nepeada-
yae BUKOpHCTaHHS neperBopeHHst Kipxroda, yzaransHenux Qyskuiii, ynkuii ['pina mi-



HilfHOT HeCTallOHapHOI 33/1a4i TEIUIONPOBIAHOCTI JUIi TPUKOMIIOHEHTHOTO IIPOCTOpY Ta
JMHIHHUX crutaiiHiB. J[OCTIIKEHO BIUIMB TEPMOYYTIIMBOCTI 1 MapaMeTpiB TEIUIOOOMIHY Ha
PO3IOJIIIH TEMIIEpaTypH, HAIPYKEHb Ta HEPEMIIIICHb.

PE3IOME. TlpennoxeHo YHCIEHHO-aHATUTUYECKUN TOXOJ IJIsl ONpeleeHus Tep-
MOYTIPYTOTO COCTOSIHHSA TOJyOECKOHEYHOTO TEPMOYYBCTBHUTENBHOTO TPEXCOCTABHOTO
CTEePKHS, KOTOPBI B3aHMMOJIEHCTBYET CO CPENOH ITyTeM KOHBEKTHBHO-IYUEBOTO TEII000-
MeHa. Ilogxon mpeamonaraeT WCHONIB30BaHKUE MpeodpazoBanus Kupxroda, 0000mEeHHBIX
¢yaxonit, pyHkuuit 'puHa nuHEHHON HecTalMOHAPHON 3aadll TEIUIONPOBOIHOCTH JUIS
TPEXCOCTABHOT'O MPOCTPAHCTBA M JIMHEHHBIX CIIaiHOB. MccrnenoBaHo BIUSHHE TEPMOYYB-
CTBUTEIHHOCTH M TapaMETPOB TEIJIOOOMEHa Ha PACHpPENCIICHHUSI TEMIIEPATYphl, HampsbKe-
HUH U IEPEMEILECHUM.

SUMMARY. A numerical-analytical approach to determination of the state of a
thermoelastic half infinite three-component thermosensitive rod, which interacts with the
medium by convective-radiant heat exchange, is proposed. The approach involves the use
of Kirchhoff transformation, generalized functions, Green functions of linear non-stationary
heat conduction problem for a three-component space and linear splines. The influence of
thermosensitivity and parameters of heat exchange on the distributions of temperature,
stress and displacement is studied.

Zelenyak V. M. and Kolyasa L. I. Thermoelastic state of a half-plane
with a curvilinear crack under local heating conditions............cccccvevviievievieseeceenens 23

PE3FOME. Po3risHyTO ABOBUMIpHY 3aJady CTalliOHAPHOI TEIUIOMPOBIIHOCTI i TEpMO-
NPYXKHOCTI AJIsl MiBIUIOLIMHY, IO MICTUTh BHYTPIIIHIO KPUBOJIHIHHY TPILIMHY 1 HarpiBa-
€THCSl HA JIOKANBHIM IUISHII Kparo TEIUIOBHM MOTOKOM. 3aJadyy 3BEAEHO N0 JBOX CHHTY-
JSIPHUX IHTErpaJbHUX PIBHAHb HAa KOHTYpi TpilminHU. YUCIOBUII pO3B’SA30K iHTErpajJbHUX
PIBHSIHb OZIEpP’KAHO METOZOM MEXaHIYHHX KBajparyp. BusHaueHo koedillieHTH 1HTEHCHUB-
HOCTI HaIrpy>XeHb y BepIINHAX MapaboivuHOi TPILUHY.

PE3IOME. PaccMmoTpeHa AByMepHas 3ajada CTallMOHAPHOW TEIMJIONPOBOJHOCTH U
TEPMOYMPYTOCTH ISl TONYIUIOCKOCTH, KOTOPAasi COACPKUT BHYTPEHHIOI KPUBOJIMHEHHYIO
TPEIINHY ¥ HArPEeBaeTCs Ha JIOKATbHOM y4acTKe Kpas TEeIUIOBBIM [TOTOKOM. 3aj1ada CBe/IeHa
K JIByM CHHIYJSIPHBIM HHTErpajbHbIM YPaBHEHUSIM 10 KOHTYPY TpeuiuHbl. YuclieHHOe
pellieHHe WHTErpalibHbIX YpPaBHEHHWH TIOJIy4EHO METOJOM MEXaHMYEeCKHUX KBaaparyp.
Omnpenenenbl KO3(GQUIUEHTH HHTEHCUBHOCTH HAIPSDKEHUN y BEpIIMHAX Mapabonnvecoin
TPELIUHBL.

SUMMARY. A two-dimensional problem of stationary heat conduction and
thermoelasticity for a half-plane, which contains a curved crack and is heated on the local
part of the half-plane edge, is considered. The problem is reduced to two singular integral
equations at the crack contour. Numerical solutions of integral equations are obtained by
the method of mechanical quadratures. The stress intensity factors at the tips of the
parabolic crack are evaluated.

Mir-Salim-zadeh M. V. Partial contact of faces of a variable width slit
N @ SIINQEN PIALE ..oveeee et e e nre e 29

PE3FOME. Po3rnsHyTO MiAKPIIUIGHY CTPHHTEpPaMH IPYXXKHY 130TPOIHY IUIACTHHY 3
OJTHIEFO MPSAMOJTiIHIHHOO MIUTHHOK 3MIHHOI ITUPUHH, TOPIBHAHHOIO 3 MPYKHUMHU JIedopma-
missMu. J{oCTiIKeHO BHUITAJOK, KOJM Oeperd IIiTMHA KOHTAKTYIOTh Ha JCsAKid AiNsaHIi. Bu-
3HAYCHHS MMapaMeTPiB, AKi XapaKTepU3yIOTh 3aKPUTTS IIIJIMHH, 3BEJICHO O PO3B’ 3Ky CHH-
TYJSIPHOTO IHTETPaJIbHOTO PIBHSHHSA, i3 SKOTO 3HAaWAEHI KOHTAKTHI HANpPYXEHHS 1 po3Mip
KOHTAaKTHOI 30HHU.

PE3IOME. PaccMoTpeHa MOJKPEIUICHHAs! CTPHHT€paMHy YIpyTasi H30TPOIHAS IIacTH-
Ha C OJHOM IPSIMOJIMHEHHON ILIENbI0 NEPEMEHHON LIMPUHBI, CPABHUMOM C yNpyruMu Je-
¢dopmarnusamu. HMccnenoBan ciydail, korzna Oepera Inenn KOHTAaKTHPYIOT Ha HEKOTOPOM



y4acTKe. OnpeaeneHI/Ie napaMeTpoB, XapaKTCPUIYIOMINX 3aKPBITUC MICINU, CBEACHO K pe-
MICHUIO CHUHTYJISIDHOI'O HWHTCIPAJIbHOI'O0 YPAaBHCHUS, U3 KOTOPOTO HalICHbl KOHTAKTHBIC
Halps>KEHUA U pasMep KOHTAKTHOM 30HEI.

SUMMARY. A stringer elastic isotropic plate with a rectilinear slit of variable width
comparable to elastic deformations is considered. The case of slit faces contacting on some
part of the slit is investigated. Determination of the parameters characterizing the closure of
variable width slit is reduced to solution of singular integral equations. From the solution of
singular integral equations the contact stresses and size of the contact zone are found.

Sylovanyuk V. P., Lisnichuk A. Ye., Yukhym R. Ya., and Ivantyshyn N. 4.
Prediction of fiber-reinforced concrete strength under compression ............ccocveveveane. 35

PE3IOME. CdopMynboBaHO PO3paxyHKOBY MOJEIb AJIsl IPOTHO3YBAaHHS MIIHOCTI 32
CTHCKY KOMIIO3UTa Ha OCHOBI LIEMEHTHOI MaTpPUIl 1 MIKPOBOJIOKOH pi3HOi npupoau. Otpu-
MaHO aHAIITHYHY 3aJIC)KHICTh MIITHOCTI MaTepiaity BiJ MEXaHIYHMX XapaKTepHCTHK (a3, X
00’€MHOr0 BMICTy, apaMeTpiB, sIKI XapaKTepHU3YIOTh CTYIIiHb MOPUCTOCTI MaTpull. Bax-
JIMBHM CJIEMCHTOM MOJICIIi € BCTAHOBJICHHS BIUIMBY IOIIKO/HKEHOCTI MaTepiany BHACIIOK
MIKpPOPO3TPiCKYBaHHSI Ha IMOBEPXHAX MOMALTY (a3 3a CTUCKY. B OKpeMuX BHITaIKaX MiKpo-
TPIIIMHA Ha MOBEPXHSAX PO3ALTY HANOBHIOBaYa 3 MATPHIECI0 MOXYTH HIBEIIOBATH ©(pEeKT
3MIIHEHHS] MaTpHL BiJl apMyBaHHS BOJIOKHAMH 1 HaBITh 3HU3UTU MILIHICTh KOMITO3UTA Ha
CTUCK. Pe3ynpTaTi BUKOHAHUX SKCIICPUMEHTIB HA CTUCK NMPH3MATHYHHX 3pa3KiB i3 KOMIIO-
3MTa Ha OCHOBI IIEMEHTHOTO KAMEHIO 1 MiKpDOBOJIOKOH 0a3aJIbTy SIK HAIIOBHIOBaYa 100pe KO-
PEIIOIOTH 13 OTPUMAaHUMH PO3PaXyHKOBHMH JaHUMH.

PE3FOME. ChopMyTupoBaHO pacUETHYIO MOJAEb JJIs MPOTHO3UPOBAHUS MPOYHOCTH
Ha CKaTHE KOMIIO3UTA Ha OCHOBE LIEMEHTHOM MaTPULIbI U MUKPOBOJIOKOH Pa3IU4HOMN IIpU-
pojsl. TTodydeHo aHAIUTHYSCKYIO 3aBHCUMOCTh MPOYHOCTH MarepHaia OT MEXaHHYECKUX
XapakTepUCcTUK (a3, uX 00BEMHOTO COJICPIKAHNUS, [TAPAMETPOB, XapaKTCPU3YIOIIUX CTEIICHb
TMOPUCTOCTHU MaTpPUILIBIL. BaxHbIM 251€EMEHTOM MOJECJIN ABJIACTCA YCTAHOBJICHUC BJIIUSAHUA I10-
BPEXICHHOCTH MaTepHaia BCIEACTBHE MUKPOPACTPECKMBAHUE Ha MOBEPXHOCTSAX paslelia
(a3 npu cxatuu. B OTAETBHBIX CIy4asX MUKPOTPEIIMHBI HAa MOBEPXHOCTSAX pasjelia Ha-
MOJIHUTEINS ¢ MATPULIEH MOTYT HUBEITHPOBATh AP(PEKT YKPEIICHHUS] MATPHUILIBI OT APMUPOBA-
HUSI BOJIOKHAMH U J[aXK€ CHHU3HUTh MPOYHOCTh KOMIO3UTA Ha C)KaTthe. Pe3ynbTaThl BBIIOI-
HEHHBIX 3KCIEPHUMEHTOB Ha CXKaTHE MPU3MATHYECKHX OOPAa3IOB C KOMIIO3UTA HA OCHOBE
[EMEHTHOTO KaAMHSI 1 MUKPOBOJIOKOH 0a3aibTa B KAYECTBE HAOJHUTEIST XOPOIUIO KOPPEIH-
PYIOT C IOJYYEHHBIMH PACUCTHBIMH JaHHBIMH.

SUMMARY. A calculation model for predicting compressive strength for composite-
based cement matrix and microfibers of different nature is formulated. The analytical
dependence of the material on the mechanical properties of phases, their volume content,
parameters characterizing the degree of porosity of matrix, is obtained. An important
element of the model is the establishing of the impact of material damaging due to
microcracking at the phases interface under compression. In some cases, cracks at the
interface of filler and matrix can remove the effect of strengthening the matrix by reinforcing
fibers and even weaken the composite compression. Experiments results obtained under
compression of prismatic composite samples based on cement stone and basalt microfibers
as filling element agree well with the obtained calculated data.

Stashchuk M. H. and Dorosh M. 1. Energy of the elastic solid deformation
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PE3FOME. Bu3zHaueHO KOMIUJIEKCHI TIOTEHITiany Ta BiAMOBITHUN HAMpyXeHO-nedop-
MOBAHHI CTaH Tijla 3 TUCIOKAIIHHOIO TPINTUHOO 31 3aJaHNM Y Hiil THCKOM. Po3paxoBaHo
TEOMETPUYHI TapaMeTpH TPIIUHOMOAIOHOT JUCTOKAIiHHOT TOpOoKHUHU. OJepKaHO CIiB-
BiTHOIIEHHS [T PO3PaxyHKY €HEpTii Tijla 3 TaKOIO TPIIMHOI0. BCTaHOBIEHO MTOBXUHH PiB-
HOB)XHOI Ta HEPIBHOBAKHOI TPILIMH, a TaKOXX OTPHUMAHO 3HAYCHHA KPUTHIHOTO THCKY,
KOJIU TPIIIMHA CTAPTYE.



PE3FOME. YcTaHOBJIEHBl KOMIUIEKCHBIE TOTEHLMAIBl U COOTBETCTBYIOLIEE HAMps-
JKEHHO-1e()OPMUPOBAHHOE COCTOSIHUE TeJla C JUCIOKAIIMOHHOW TPEIIMHOM C 3a/JlaHHBIM B
Hell jaBieHueM. PaccunTaHbl reOMeTpHYECKHe MapaMeTphl TPEIIMHOMOI00HOH ANCIIOKa-
LUOHHOU 10J0cTU. IlosydeHbl COOTHOLIEHH [l pacyeTa dHEPruu Teja ¢ JUCIOKALUOH-
HOM TpemuHOMN noj naeiaeHueM. Ha 3TOM OCHOBaHMM YCTaHOBJIEHBI AJIMHBI PABHOBECHOU U
HEPAaBHOBECHOM TPEILNH, a TAKKE KPUTUYECKOE JAaBJIEHUE, KOTAa TPELIMHA CTapTyeT.

SUMMARY. The complex potentials and respective stress-strained state of a solid with
a dislocation crack under pressure are established. The geometrical parameters of the crack-
like dislocation cavity are calculated. The relationships for calculating the energy of the
solid with a dislocation crack under pressure are obtained. On this basis, the lengths of
equilibrium and non-equilibrium cracks are established. The critical values of pressure,
which occurs at the crack start, are obtained.

Ivanytskyi Ya. L., Lenkovskyi T. M., Verhun I. A., and Shtayura S. T.
Investigation of fatigue macrocrack kinetics under transverse shear.............c.ccoeennen. 50

PE3FOME. JlocnmimkeHo KiHETHKY 3CYBHOI MaKpOTPIIIMHU 32 BTOMHOIO pyHHYBaHHS
HONIEPEYHIM 3CYBOM TEPMO3MILHEHOI cTaii 651" TpOOCTHTO-COPOITHOT CTPYKTYpH 338 HU3b-
KO-, CEpeIHbO- TA BHCOKOAMIUTITYAHHX LUKJIIYHUX HaBaHTaXeHb. [100yIOBaHO KiHCTHYHY
JiarpaMy BTOMHOT'O PYiHYBaHHS 3 BpaxyBaHHAM TepTs OeperiB 3CYBHOI TpillMHHM B Jiama-
30HI MBUAKOCTEH 11 pocTy 10 6 mopsankiB. Ha ocHOBI moOyaoBaHOi rpadigHOi 3aIeKHOCTI
BH3HAYCHO OCHOBHI Ta JOJATKOBI XapaKTEPHCTHUKU HUKIIYHOI TPIMIMHOCTIHKOCTI. Jlocmi-
JOUKEHO KOHTAKTHY B3a€MOJIII0 OeperiB BTOMHOI TpIIIUHH Ta (pakTorpadidai 0COOIMBOCTI
pYiHHYBaHHs 32 HU3bKO- Ta BUCOKOAMILTITYIHOTO Je(opMyBaHHS LUKIIYHAM MONEPEUHUM
3CYBOM.

PE3IOME. ViccnenoBaHa KMHETHKA CIBUTOBOM MakpOTPEIIMHBI MPH YCTAIOCTHOM
Harpy>KeHUH MOMEPEYHbIM CIBUTOM TEPMOYIIPOUYHEHHOH cTanu 651" TpoocTuTo-copOUTHOM
CTPYKTYpBI IIpU HU3KO-, CPEIHE- U BBICOKOAMIUIMTYAHBIX LMKJIMYECKUX Harpyskax. Ilo-
CTPOCHO KMHETHYECKYIO JHAarpaMMy YCTaJIOCTHOTO Pa3pyLICHHUs C Y4eTOM TpeHHs Oeperon
CABHUIOBOH TPELUHBI B IUANA30HE CKOPOCTEH ee pocTa 10 6 nopsiakos. Ha ocHoBe mocTpo-
€HHOW rpaduyeckoi 3aBUCHMOCTH OIIPEAEICHB OCHOBHBIE M JOOABOUHBIE XapaKTEPUCTHKU
IUKJIMYECKON TpemMHOCTOHKOCTH. VccienoBaHbl KOHTAaKTHOE B3aMMOJECHCTBHE Oeperos
YCTaJIOCTHOM TpelMHbI U (pakTorpaduiyeckue 0COOEHHOCTH IIPH HU3KO- U BBICOKOAMILIH-
TYIHOM Ae(hOPMHUPOBAHUH [TUKJINIECKHM TOTIEPEYHBIM CIIBUTOM.

SUMMARY. Shear macrocrack Kinetics under fatigue fracture of heat treated 65T steel
with troostite-sorbite microstructure under transverse shear at low, middle and high
amplitudes cyclic loading was investigated. Fatigue crack growth curve was plotted with
account of shear crack faces friction in the range, which included 6 rates. On the base of the
obtained graphical dependence the basic and additional cyclic crack growth resistance
characteristics were evaluated. Fatigue crack faces contact interaction and fractography
features of fracture at low and high amplitudes of deformation under cyclic transverse shear
were studied.

Hrybovska V. 1., Chepil R. V., and Ostash O. P. The influence of decarbonization
on durability of steels for rail fastenings..........cccooevvevieii i 56

PE3FOME. JlocnimkeHo BIUTHB MIYHOTO 1 €IeKTPOKOHTAKTHOTO HArpiBiB, TEMIIEPaTy-
P ayCTEeHITH3aIlil Ta MiCKOCTPYMHUHHOI 0OPOOKM Ha CTPYKTYpPY, 3HEBYTJICHIOBAHHS, MIIl-
HICTb 1 BUTpHBATICTh cTaneit 60C2 i 65I". BcTaHOBIEHO, 1110 SIEKTPOKOHTAKTHUM HArpiBOM
MOJKHA MIHIMI3yBaTH 3HEBYTJICIFOBAaHHS NPUTIOBEPXHEBUX IIApiB CTaJeH Ta MiABHIUTH iX
TPaHUINO BUTPUBAJIOCTI y 1,2—1,4 pa3u, a micist mcKoCTpyMHUHHOI 00poOku — y 1,52 pasm.
Bussieno, 1o 3a 0JJHaKOBOi TBEPAOCTI MIITHICTh 1 BUTPUBANICT cTami 651" BuIma, HixK cTami
60C2, micis BiAMOBIIHUX PEXUMIB TEPMIYHO]I 1 ICKOCTPYMHHHOI 00pOOOK, TOMY i MOXKHA
PO3IIIsLIATH SIK AIbTEPHATHBHUI MaTepiai [Uis BUTOTOBJICHHS BUCOKOHABAHTAXKEHHX MPYXK-
HHX €JIEMEHTIB.



PE3FOME. ViccnenoBaHO BIMSHUE IIEYHOTO U 2JEKTPOKOHTAKTHOTO HAIPEBOB, TEMIIE-
paTypbl ayCTCHUTH3AIMM M TECKOCTPYHHOH 0OpabOTKH Ha CTPYKTYpY, 00€3yrieposkuBa-
HHe, IPOYHOCTh U npenen yctanoctu ctaneit 60C2 u 65I°. YcraHOBIEHO, YTO 3IEKTPOKOH-
TaKTHBI HarpeB MHHUMHU3UPYET 00€3yIiepoKUBaHNE TOBEPXHOCTHBIX CIIOEB CTaIeH U I0-
BBIIIIACT WX MpeJelN ycTtanocTd B 1,2—1,4 pasa, a mociie meckocTpyiHo# 00paboTku — B 1,5—
2 pasa. BeriBieHO, 9TO NpU OAWHAKOBOH TBEPAOCTH IMIPOYHOCTH M BBIHOCIHBOCTH CTalN
65" BeIe, Hexenw ctanu 60C2, mociie COOTBETCTBYIOIINX PEKUMOB TEPMUIECKOH M TeC-
KOCTpYHHOI 00pabOTOK, YTO MO3BOJIIET PACCMATPHUBATh €€ KaK albTepPHATHBHBIN MaTepHal
JUISL I3TOTOBJIEHUSI BBICOKOHATPYKEHHBIX YIPYTHX 3JIEMEHTOB.

SUMMARY. The influence of furnace and electrocontact heating, austenitizing
temperature and sand-blasting on the structure, decarburization, strength and durability of
60C2 and 65T steels is investigated. The usage of electrocontact heating leads to
minimization of subsurface layers decarburization of steels, giving a 1.2—1.4 time increase
in their fatigue limit and after sand-blasting treatment this increase is 1.5-2 times. At the
same hardness after appropriate thermal and sand-blasting treatment regimes the strength
and durability of 65T steel are higher as compared with 60C2 steel. This allows us to
consider 65T steel as the alternative material for production of high-loaded elastic elements.

Voitovych A. A., Pokhmurska H. V., Student M. M., and Student O. Z.
Microstructure and resistance to abrasive wear of vibration deposited
metal Of FE—Cr—B COred WIre.........c.couiiiiiiiirt s 63

PE3FOME. JlocnimkeHO MIKpOCTPYKTYpY HAIDIABJICHUX IIApiB i3 MOPOLIKOBOTO APOTY
ITJ1 X10P4T2C. BcranoBineHO (a30BUM 1 MiATBEPIXKCHO CIEKTPAIbHUM aHAII30M, IO B
CTPYKTYpi HaIuiaBjeHoro mapy BkiaroueHHs Fe,B ta (FeCr)B posnoaineni Ha ¢poHi MaTpui
(tBepauii po3unH FeCr). be3 3actocyBanHs BiOpawii mmij yac HarIaBiIeHHS po3Mipu Oopu-
i 3minroBamucs Bix 10 o 150 pm? (B uentpi Bamukis) ta 50...300 um? (B 30Hi mepexpu-
BaHHS HAIUIABJICHUX IIapiB). BukopucTaHHs min yac HarulaBiIeHHS TOPH30HTAJIBHOI BiOpa-
mii ammritygoro 300 um mpuU3BOAWTE 0 MakcuManbHOTro moapioHeHHS da3 (FeCr)B Ta
(Fe,B) 10 2...5 pm? sik B IIeHTpi BAJMKIB, TaK i B 30Hi iX MepeKpHBAHHS, IO TTiABHIILYE MiK-
POTBEPAICTh HAIJIABJICHUX IIAPIB Ta MO3UTUBHO BILIMBAE Ha iX aOpa3MBHY 3HOCOTPUBKICTD.
BrpaTtu Macu mij yac 3HOLTYBaHHS 3aKpiIUICHUM 1 He3aKpilUIEHMM a0pa3uBOM 3MEHIIYIOTh-
csy 2-2,5 pasm.

PE3IOME. ViccrienoBaHO MHUKPOCTPYKTYpPY HAILJIaBJICHHBIX CJIOEB C IOPOLIKOBOM
npoBonoku I[1]] X10P4T2C. VcraHOBNIEHO (a30BBIM aHAIH30M M IOATBEPIKACHO CIICKT-
palbHBIM, HallM4Ue B CTPYKType HaruiaBieHHoro cios Bkmodennit Fe,B u (FeCr)B, pac-
npeseneHHbIX Ha Gone MaTpuns! (TBepasiii pactBop FeCr). be3 npumenenns Budpamun Bo
BpeMs HaIlJIaBKH pa3Mepsl 60pumoB m3MeHsmch ot 10 go 150 pmz (B LEHTpe BAIMKOB) U
50...300 um? (B 30He MEPEKPHITHS HAIUIABICHHBIX CJI0EB). VICIIONB30BaHHE BO BPeMs Ha-
TUTaBKY TOPU30HTAIBHON BUOparuu aMmuty ol 300 um mpuBOANUT K MaKCHUMAJIBHOMY U3-
menpyennio a3 (FeCr)B u Fe,B (mo 2...5 umz) Kak B IIEHTpE BaJIMKOB, TaK U B 30HE UX Ile-
PEKPBITHSA, YTO MOBHIIIAET MUKPOTBEPIOCTh HAIIJIABICHHBIX CIIOEB M HOJIOKHUTEIBHO BIUSET
Ha UX aOpa3suBHYIO W3HOCOCTOMKOCTh. [loTepn Macchl mpH M3HOCE 3aKPEIUICHHBIM M HE3a-
KpEIUICHHBIM a0pa3uBOM yMEHBINAIOTCS B 2—2,5 pasa.

SUMMARY. The microstructure of cladding layers obtained by welding with CW
Crl0P4Mn2C cored wire was investigated. The presence of the Fe,B and (FeCr)B
inclusions distributed on the background of the matrix (FeCr solid solution) in the cladding
layer microstructure was confirmed by the phase and spectral analyses. When no vibration
was used in welding, the borides sizes changed from 10 to 150 pum? (in the centre of the
roller) and 50...300 um? (in the zone of overlapping deposited layers). The maximum effect
of the (FeCr)B and Fe,B phases grinding (about 2...5 um? in the centre of the rollers and in
their overlapping zone) was obtained under horizontal vibration during welding with
amplitude ~300 um. As a result, the microhardness values of the cladding layers increased



and their abrasive wear resistance improved too. The weight losses in fixed and unfixed
abrasive tests decreased in 2-2.5 times.

Yaskiv O. L, Fedirko V. M., Kukhar 1. S., and Melnyk Kh. R. The influence
of diffusion oxidation on long-term strength of ferritic steel in a lead melt ................ 69

PE3FOME. [locnimkeHo 3aKOHOMIPHOCTI OKCHIOYTBOPEHHS Ha CcTali (epUTHOTO KiIa-
cy SUH409L (Fe—11Cr) 3a nudysiiinoro okcunysanus (temneparypa 600...800°C, tpusa-
micteb Big 24 mo 150 h, aprono-kucHeBa cymim 3 20% O), a TakoX HOTO BIUIMB Ha JOBIO-
TpUBaITy MILHICTb CTaJll y CBHHIEBOMY po3ruiaBi 3a remneparypu 600°C. ITokazaHo, 1o 3
POCTOM TeMIepaTypH i TPUBAIOCTI OKCUIYBaHHS (pa30BUi CKIIaJ IUTIBKM BHACIHIIOK 1HTEH-
cudikarmii 1udy3ii XpoMy y MOBEpXHEBI MIapH CBONIOMIOHYE BiJf MATHETUTY O XPOMOBMIC-
Hoi mmineni (Fe, Cr);0y4 3 ocTpiBkoBUM yTBOpEeHHM OKcHay xpoMy Cr,Os, a Takox 36i76-
nryeTbes 3epHo Big 35...40 um go 60...80 um. BcraHoBJICHO, MO OKCHIYBaHHS MOCTA0-
JFO€ HETAaTUBHUI BIUIMB CBHHIIEBOTO PO3ILIABY — JOBrOTPUBAJIa MIiLHICTh OKCHIIOBAHOI CTa-
1i Ha 6a3i 100 h migsunryerscs Ha 15%.

PE3IOME. ViccnenoBaHbl 3aKOHOMEPHOCTH OKCHI000pa3oBaHUs Ha CTalu (eppur-
Horo kiacca SUH409L (Fe—11Cr) npu nuddy3rMoHHOM OKCHAMPOBaHUM (TeMIiepaTypa
600... 800°C, mponomkurensHOCTh 0T 24 10 150 h, apronno-kucnoponnas cmech ¢ 20%
0O), a TaKKe ero BIMSHHE Ha JUIMTEIbHYIO MPOYHOCTH CTAaJH B CBHHLOBOM pAacIUIaBe MpU
temmeparype 600°C. [lokazaHo, 4To ¢ pOCTOM TeMIEPaTypbl U NPOIAOLKUTEIHLHOCTH OKCHU -
qupoBaHus (a30BBIA COCTaB IUICHKH BCICACTBHC MHTeHCH(ukanuu nauddys3uu xpoma B
MOBEPXHOCTHBIE CJIOW HBOJIOLMOHUPYET OT MarHeTuTa K xpomMcojepxkaiei mmunenu (Fe,
Cn)30, ¢ HeperymspubM obpasoBanueM okcuaa xpoma Cr,Og, a TakKe yBEIHYHUBACTCS 3ep-
HO 0T 35...40 pm g0 60...80 um. YcTaHOBICHO, YTO OKCHANPOBAHUE OCIa0IIeT HETAaTHBHOE
BJIMSTHUE CBUHIIOBOTO pacIljlaBa W JUTUTENbHAsl IIPOYHOCTh OKCUIMPOBAHHOI cTanu Ha 0aze
100 h moseimaercst Ha 15%.

SUMMARY. The regularities of oxide formation on ferritic steel SUH409L (Fe-11Cr)
under diffusion oxidizing (temperatures of 600...800°C, time processing from 24 to 150 h,
an argon-oxygen mixture with about 20% O) and its effect on long-term strength of the
steel in a lead melt at 600°C have been investigated. It is shown that with increasing
oxidizing temperature and time as a result of the intensification of diffusion of chromium in
the surface layers the phase composition of the scale evolves from magnetite to chromium-
containing spinel (Fe, Cr)s0,4 with irregular formation of chromium oxide Cr,O3 .The grain
size grows from 35... 40 um to 60...80 um. It is established that oxidation weakens the
negative effect of the lead melt and long-term strength of oxidized steel measured for 100 h
increases by 15%.

Karpov S. A., Tolstolutskaya G. D., Sungurov B. S., Rostova A. Yu.,
Tolmacheva G. N., and Kopanets I. E. Radiation-induced hardening
of Ar’-ion irradiated SS316 StainIess StEEl ............ccceviverriireiiiiieieeeeeee e 74

PE3IOME. Bup4eHa KopesLis paaialiiiHo-1HyKOBaHOT'O 3MIIIHEHHsI HEp)KaBHOT cTa-
i SS316 1 eBomtowii ii MIKpOCTPYKTYpH TiJ] Yac ONPOMIHEHHS i0HAMH aproHy 3 €HEeprielo
1,4 MeV B inrepBani 103 0...25 dpa (3cyBiB Ha atom) mpu 300 i 900 K. Bussieno, mo
3MIIHEHHA 32 TaKUX J03 jgocsrae 75% i BUXomuTh Ha HacwueHHS 1pH 2 dpa. HaitOinpmmii
BHECOK y 3MIITHCHHS BHOCSTH KJIacTepd NeeKTIiB i AUCIOKAIIIfHI MEeTi 3 JiaMeTpoM MeH-
me 15 nm.

PE3FOME. N3y4eHa koppensuus pagdalliOHHO-UHAYLHUPOBAHHOTO YHPOYHEHHs He-
prkaBeromeld cranmu SS316 M HBOMIONUM €€ MUKPOCTPYKTYPHI IIPH 00JIydeHUH HOHAMH ap-
roHa c sHeprueit 1,4 MeV B unTepBane no3 0...25 dpa (cmemenuit Ha atom) mpu 300 u
900 K. IMToka3zaHo, 4TO YIPOYHEHUE MPU TAKKX 103X AOCTHraeT 75% u BBIXOAUT HA HACHI-
menue npu 2 dpa. Hambonmpmmit BKJIag BHOCAT KiIacTepsl JeGEeKTOB M JHCIOKAI[OHHBIE
METIN ¢ AMaMeTpoM MeHee 15 nm.



SUMMARY. The correlation between radiation-induced hardening and microstructure
evolution in SS316 stainless steel irradiated with 1.4 MeV Ar*-ions in the dose range of
0...25 dpa at 300 and 900 K is studied. It is established that the hardening at the specified
damaging doses reaches 75% and tends to saturation at 2 dpa. Defect clusters and disloca-
tion loops with sizes less than 15 nm make the main contribution to irradiation hardening.

Skalskyi V. R., Pochapskyi Ye. P., Klym B. P., Rudak M. O., and Velykyi P. P.
Application of the method of magnetoelastic acoustic emission
for evaluation of technical state of long-term operated 19H steel
ON the PIPEIING...c.eiieicec et besreereene e 81

PE3FOME. [Jocnimxeno MikpocTpyKTypy ctam 191" 1py6 Hadrorony micns 48 pokis
ekcruryaranii. OLiHeHO TOIIKO/HKEHICTh MaTepialy NopaMH y MONEpEeYHOMY Tepepisi Tpy-
6u. BcraHOBIIEHO 3aKOHOMIPHICTH 3MIiHH ITapaMeTpiB CHUTHAJIB MarHEeTOIPY>KHOI aKyCTHY-
HO{ eMiCii 10 TOBIIUHI CTIHKU TPYOOIPOBOIY.

PE3IOME. VccnenoBana MukpocTpykrypa cranu 191" Tpy6 HedrenpoBona nmocne 48
netT sKkcIutyatary. OeHeHa HOBPEeKASHHOCTh MaTepyaia opaMi B IOIEPEUHOM CEUEHUH
TpyOBI. YCTaHOBJIEHA 3aKOHOMEPHOCTh M3MEHEHUSI ITapaMETPOB CUTHAJIOB MArHETOYIIPYTOH
aKyCTHYIECKOM 3MUCCHH I10 TONIINHE CTEHKH TPyOOIIpoBOa.

SUMMARY. The microstructure of 19T steel of oil pipes after exploitation for 48 years
is investigated. The degree of damage by pores of the cross-section of the pipe wall mate-
rial is evaluated. The dependence of the parameters of magnetoelastic acoustic emission
signals on metal location along the thickness of the pipeline wall is established.

Kurek E. I., Kurek I. G., Oleynich-Lysyuk A. V., Raransky M. D.,
and Tashchuk O. Yu. The “magnetic memory” effects in high-purity
DEIYITIUM oo 85

PE3FOME. JlocnimkeHO MarHi€TepMiuyHHA OepHiIieBHi KOHICHCAT il Yac MPUPOJI-
HOTO CTapiHHs MICJIsl KiTbKOX 00pOoOOK CIa0KMM MOCTIMHUM MarHeTHUM moJjeM. Ilpoana-
Ji30BAaHO AMILTITYXHO-4aCOBI 3aIeKHOCTI eeKTHBHOTO Moyl 3¢yBY (Ger ~ f %), HU3BKO-
YaCTOTHOTO BHYTPILIHBOTO TEPTs, MapameTpa I Ta BiJHOLICHHS WIBHAKOCTEH PyXy AUCIO-
Katiit Ve /Vo. 3ahikcoBaHO 3HUKHEHHS TicTepesucy Ha kpuBHX f%(y) uepes ~ 120 h npu-
pomHOTO cTapinus, iHBepcito 3Haka r(y) Ta Vs /Vo(y). Ilpupoma BusiBieHnx e(ekTiB mo-
B’s13aHa 3 MOSBOO MIKPOTPIIIMH Ha CTaii Ipy>XHOI JedopmMarii Ta X 3aTiKOBYBaHHSIM BHa-
CIIJIOK B’SI3KOTO PyXy HE3aKPIIUICHUX AHCIOKAIiH y MO TOYKOBUX Ae(eKTiB y Oa3uCHIH
TUIOIIMHI KOB3aHHSL.

PE3FOME. ViccnenoBaHO MarHMATEPMUYECKHH OCPUIUIMEBBHIA KOHACHCAT BO BpEMs
€CTECTBEHHOT'O CTapEHUS TOCIIe HECKOIBKUX 00pabOTOK €1a0BIM IOCTOSTHHBIM MAarHUTHBIM
nosnem. [Ipoananu3upoBaHbl aMIUTUTYTHO-BPEMEHHbIE 3aBUCUMOCTH 3((HeKTHBHOIO MOAy-
st capura (Ger ~ f?), HU3KOYACTOTHOTO BHYTPEHHEr0 TPEHHS, IApaMeTpa I i OTHOIICHHS
CKOPOCTEN IBIKEHUS TUCTOKAIMN Vet [Vo. 3aUKCHPOBAHO MCUE3HOBEHUE MMCTEPE3UCA HA
kpuBbIX f2(y) mocie ~ 120 h ecTecTBeHHOro CTapenns, HHBEPCHIo 3HaKa F(y) 1 Varer /Vo(y).
[Tpupona BeIsiBIEHHBIX 2((HEKTOB CBsI3aHa C MOSBICHUEM MUKPOTPEIIMH Ha CTaJUU YIPY-
roit nedopmanuu M MX 3aJeYMBAHHEM BCIIEJICTBHE BSI3KOTO JBM)KEHHS HE3aKpEIICHHBIX
JIICJIOKAIMH B MOJIE TOUEUHBIX Ae(EKTOB B 0a3MCHOM IIIOCKOCTH CKOJIBKEHHS.

SUMMARY. The magnesium-thermal beryllium condensate in the natural aging
process at room temperature after the treatments with the weak permanent magnetic field
was investigated. The behavior of the amplitude and time dependences of the effective
shear modulus (G ~ f %), low-frequency internal friction, the parameter r and the relations
of motion rates of dislocations Vg:/Vo were analyzed. The disappearance of hysteresis
curves f %(y) after ~ 120 h of natural aging, the inversion of r(y) and Vaer/Vo(y) were
recorded. The nature of revealed effects was related with the emergence of microcracks at



the stage of elastic deformation and their healing due to the viscous motion of loose
dislocations in the field of point defects in the basis slip plane.

Sknar Y. E., Amirulloeva N. V., Sknar I. V., and Danilov F. I. The influence
of methanesulfonate anion on structure of electrodeposited cobalt coatings............... 90

PE3FOME. BuBueHO CTPYKTypy KOOAJIbTOBHX IOKPHBIB, OICP)KaHUX EIEKTPOXiMid-
HUM CII0coOOM i3 METHIICYIb(QOHATHOTO eNeKTPodiTy. BeraHoBieHo, mo Mopdomoris ix
TIOBEPXHI BiAPI3HAETHCS BiZl MOP(HOJIOTii TOBEPXHi OCa/IiB, HAHECEHHUX 13 CYNIB(ATHOTO SIEKT-
POIiTY, MEHIITUM PO3MIipOM 3epeH 1 BiJICYTHICTIO y HUX NeBHOI Gopmu. Pertrenodazanmu
JIOCITIJDKEHHSIMH BHSIBIICHO ABI Moauikanii kobansty (o- i B-Co). [IpeBanroe rekcaroHas-
HUHA THIT KpUCTATiuHOI pemriTku. KpucTamiuHiil pemiTii eIeKTpoIITHIHNX OcaliB KoOash-
Ty, OJIEPKAHUX 13 METHICYIH(OHATHOTO EJEKTPOIIITY, BIACTHBA 3HAYHA KUIBKICTh Je(ek-
TiB. CIIOTBOpEHa KPHUCTANIYHAa CTPYKTYpa 3 JOJATKOBUMH Je(EKTaMH PELITKU 1 3HIKEHOO
PYXJIMBICTIO JMCJIOKAlil CIpHSE MiABUIIEHHIO MIKPOTBEPJOCTI KOOAIbTOBHX ITOKPHBIB.
Bcranoneno, 1o MeTwiICynb()OHATHUIL 1 CyJIbGATHUHA €IEKTPOIITH Pi3HATECS OypepHuMU
BJIACTHBOCTSIMU.

PE3FOME. VccnenoBaHa CTpyKTypa KOOANbTOBBIX ITOKPBITHIA, TOJYYEHHBIX JIEKTPO-
XUMHYECKHM CIIOCOOOM M3 METaHCYJIb(OHATHOTO IJIEKTPOJIHTA. YCTAaHOBIEHO, YTO MOp-
(hosorus UX MOBEPXHOCTH OTIMYACTCS OT MOPQOJIOTHH MOBEPXHOCTH OCAIKOB, HAHECCH-
HBIX U3 CYIh(ATHOTO 3IIEKTPOJIHNTA, MEHBIIUM Pa3MepOM 3€PeH U OTCYTCTBHEM Yy HHX OII-
peneneHHOl (opMBl. PeHTreHO(a30BbIe HCCIECIOBAHUS BBIIBIINA IBE MOAU(MUKAINH KO-
b6ampta (a- u B-Co). IlpeBanmupyeT reKcaroHaJbHBIA THI KPHUCTALUTHUCCKOW PEIICTKH.
Kpucranmndeckas pemeTka 3JIeKTPOIUTHISCKAX OCaIKOB KoOanbTa, MOJTYYCHHBIX U3 Me-
TAaHCYJIb()OHATHOTO AIIEKTPOJINTA, UMEET OONbIIOe KOMMYecTBO aedekroB. VckakeHHas
KpHCTaJUTNYECcKasi CTPYKTYpa JOMOTHUTEIEHBIMU Ne(EKTaMH PEIIeTKA U CHIDKCHHOM MO -
BM)KHOCTBIO MX JIMCJIOKAIlMH CIIOCOOCTBYET YBEIMYEHHIO MUKPOTBEPJIOCTH KOOAIBTOBBIX
MOKPBITUI. YCTaHOBJICHO, YTO METAHCYIb(POHATHBIA M CYNb(ATHBIN 3JICKTPOIUTHI Pa3iiu-
4aroTcs Oy(PEepHBIMHU CBOIICTBAMHU.

SUMMARY. The structure of cobalt coatings obtained by the electrochemical method
from a methanesulfonate electrolyte is investigated. It is established that the surface
morphology differs from the surface morphology of deposits from sulfate electrolyte by the
smaller grain size and a lack of a specific shape in them. The X-ray diffraction studies show
the presence of two modifications of cobalt (a- and B-Co). The predominant type is a
hexagonal crystal lattice. Electrolytic cobalt deposits obtained from the methanesulfonate
electrolyte are characterized by a considerable number of crystal lattice defects. Distortion
of the crystal structure of the cobalt coating by the additional lattice defects and decreased
dislocation mobility of these coatings, contributes to an increase in their microhardness.
Difference between methanesulfonate and sulfate electrolytes is manifested by their
buffering properties.

Kaplun P. V. and Honchar V. A. Low-cycle fatigue of steels after ion nitriding
in hydrogen-free eNVIFONMENES .........cociiiiriiiiee e 95

PE3FOME. HaBeneHo pe3yibTaTd JOCHIIKCHb MAJOIMKIOBOI BTOMH I Yac 3THHY
PI3HMX cTasiell Mmiciisi I0HHOTO a30TYBaHHS Y 3HEBOJAHEHHX HACHYYBAJIBHHUX CEPEOBHIIAX.
[Togano pexomennanii mpo o0JacTh 3aCTOCYBAaHHsS TAaKOrO 3MIIHEHHS MOBEPXHI I 4ac
eKcIuTyaTanii. 3po0JeHO BUCHOBOK PO Te, IO 10HHE a30TyBaHHS y 3HEBOJHEHHX Cepelio-
BUIIAX Ja€ MOXXJIHMBICTD Y IMUPOKHX MEXaX 3MIHIOBATH (PI3UKO-MEXaHI4HI BJIACTHBOCTI
MOBEPXHEBHX IIapiB Ta CYTTEBO MiJIBUIYBATH MaJOLMKIOBY BTOMHY MIIHICTh KOHCTPYK-
iftHuX craned. MakcHMalbHOI JOBIOBIYHOCTI JOCATHYTO ONTHMI3AIli€l0 TEXHOJIOTTYHUX
napameTpiB TUQy3iHHOT0 HACHYEHHSI.

PE3FOME. TlpuBeneHsl pe3yibTaThl UCCICIOBAHUA MAIOIMKIOBON yCTaJOCTH TPH
M3rude pa3IUdHbIX CTaJIeH MoClie HOHHOTO a30THPOBAHMSI B 0€3BOIOPOTHBIX HACKHIIAIOITUX
cpenax. JlaHbl pexomeHganuu 00 00JacTH MPUMEHEHWH 3TOW TEXHOJOTHUH YIPOYHEHUS



MOBEPXHOCTH MpHU 3KcIuTyaTanuu. ChenaH BBIBOA O TOM, YTO MOHHBIM a30THPOBAHUEM B
0€3BOJIOPOJIHBIX Cpelax MOKHO B IIMPOKUX MpelesiaX MU3MEHSTh (PU3UKO-MEXaHHUECKHE
CBOMCTBAa OBEPXHOCTHBIX CJIOEB U CYIIECTBEHHO MOBBIIIATh MAJOLUUKIOBYIO YCTAJIOCTHYIO
MPOYHOCTh KOHCTPYKIIMOHHBIX cTajiell. MakcHMallbHOW JAONTOBEYHOCTH JOCTUTHYTO ONTH-
MH3alUeH TEXHOJIOTHIECKUX MapaMeTpoB Anddy3nOHHOTO HACHIIICHUS.

SUMMARY. The results of experimental studies of low-cycle fatigue in bending of
various steels after ion nitriding in hydrogen-free environments are presented.
Recommendations concerning the application field of such technology of surface hardening
in operation are proposed. On the basis of these studies it is concluded that the ion nitriding
technology in hydrogen-free environment allows us to vary widely the physical and
mechanical properties of the surface layers and to improve significantly low-cycle fatigue
strength of structural steel under bending in different media. Maximum durability is
achieved by optimizing the technological parameters of the diffusion process of saturation.

Znak Z. O. and Olenych R. R. Physicochemical properties of the rubber
compositions, vulcanized by polymeric SUIfUr ... 99

PE3FOME. JocnimxeHo (i3uKo-XiMidHI BIACTUBOCTI T'yM, BYJIKaHI30BaHUX TOJiMep-
HOIO Ta POMOIYHOIO CipKOIO, Ta BCTAaHOBJCHO CTPYKTYPHI MapaMeTpH iX BYJIKaHi3aIliHHUX
citok. IlokazaHo, IO BYJKaHI3aTH Ha OCHOBI MOJIMEPHOI CipKH, sIKa OTPUMAaHa IUIA3MOXi-
MIYHAM PO3KJIaIOM CipKOBOIHIO, 32 TOJOBHUMHE (Pi3UKO-XIMIYHUMH i Pi3UKO-MEXaHITHUMHU
MOKa3HUKAMH IIePeBakaf0Th TYMH, BYITKaHI30BaHi pOMOIYHOIO CipKoio. BusBieHo, mo mir-
paris Cipkul Ha TIOBEPXHIO T'YM, BYJIKaHI30BaHHUX IOTIMEPHOIO CIPKOIO, HE BiTIOyBa€THCS.

PE3IOME. VccnenoBaHbl (hM3MKO-XMMUYECKHE CBOWMCTBA DPE3WH, BYJIKAaHH3MPOBAH-
HBIX TIOJIMMEPHOH U pOMOHMUYECKOW Cepoi, M YCTAaHOBJIEHBI CTPYKTYpPHBIE MapaMeTphl HX
BYJIKAHM3aLMOHHBIX ceTOK. [Ioka3aHo, 4TO ByJIKaHU3aThl HA OCHOBE IIOJUMEPHOH CEPBI, 110~
JY4EHHOH MIa3MOXUMHYECKUM Pa3JIoKEeHUEM CEPOBOJIOPO/IA, 10 OCHOBHBIM (PU3UKO-XHMHU-
YEeCKUM U (PM3MKO-MEXaHHMYECKUM CBOMCTBAM MPEBOCXOJIST PE3HMHBI, BYJIKAHU3HUPOBAHHBIC
pOMOMYECKOH cepoil. Y CTaHOBIICHO, YTO MUTPALIUSI CEPhI HA TIOBEPXHOCTh PE3HH, BYJIKaHH-
3UPOBAHHBIX MOJMMEPHON CEpOM, HE IPOUCXOIMT.

SUMMARY. The physicochemical properties of rubber, vulcanized by polymer and
rhombic sulphur, are investigated. The structural parameters of vulcanization meshes are
determined. It is shown that vulcanizers on the basis of polymeric sulphur, obtained by
plasma-chemical decomposition of hydrogen sulphide, prevail the rubbers, vulcanized by
rhombic sulphur by the main physicochemical and physicomechanical properties. It is
established that migration of sulphur to the surface of rubber, vulcanized by polymeric
sulphur, does not take place.

Hasii O. B. Phase composition, structure and microhardness of vacuum
ion-plasma coatings based on Ti and Ni........ccccvoiriiiiiniiee e 105

PE3FOME. HaBeieHo pe3yabTaTd JOCIIIKEHb (Pa30BOro CKiIaay, CTPYKTYpH Ta MiK-
POTBEpIOCTI BAKYYMHHUX 10HHO-TNIA3MOBHX MOKPHUBIB Ha ocHOBI Ti Ta Ni. [IpoanamnizoBaHo
BIUIMB HA HUX XiMIYHOTO CKJIaJy PEaKkUiiHOro cepellOBHINa, TUCKY Ta3y, HalpyrH, TeMIe-
paTypH MiIKIAAKH, cenapamil IIa3MoBOro MOTOKY. 3ampornoHOBAaHO ONTUMANBHI PEXXUMHI
napaMeTpH OCaJKCHHS KOHACHCATIB.

PE3FOME. TlpuBeneHsl pe3ybTaThl UCCIEIOBAHUN (pa30BOTO COCTaBa, CTPYKTYPHI U
MHUKPOTBEPAOCTH BaKyyMHBIX MOHHO-IIIa3MOBBIX HMOKpbITHii HAa ocHOBe Ti m Ni. Ilpoana-
JU3UPOBAHO BIMSHUE HA HUX XUMHUYECKOTO COCTaBa PEaKIIMOHHOM Cpelsl, JaBICHUS rasa,
HaNpsDKEHUS, TEMIIEpaTypsl IMOMJIO0XKKH, CelMapariy IUIa3MOBOTO IMOTOKA. [IpenmoKeHs
ONTUMAJIFHBIC PEXKUMHBIE TTAPAMETPHI OCAKACHUS KOHICHCATOB.

SUMMARY. The results of researches of the phase composition, structure and micro-
hardness of vacuum ion-plasma coatings, based on Ti and Ni, are proposed. The influence
of different factors, such as: chemical composition of reactionary working medium, gas



pressure, voltage, base temperature, separation of plasma flow on them is analyzed.
Optimal parameters of condensate evaporation process are proposed.

Snizhko L. O., Yerokhin A. L., Kalinichenko O. A., and Misnyankin D. A.
Hydrogen evolution on the anode under plasma electrolytic oxidation
OF AIUMINTUM L ..ot sb ettt nees 111

PE3FOME. TlepeBaxxabHE BHIUICHHS BOIHIO Ha aHO/I 32 TJIa3MOBOTO SJIEKTPOJIITHY-
Horo okcunyBaHHA ([IEO) — pe3ympTaT TepMOXiMIiYHOI peakiii JUCIIEPrOBaHOTO B iCKpO-
BUX PO3psIax alfOMIHIIO 3 BOASHOIO Maporo. BeTaHOBIICHO, MO MPOAYKTAMH B3a€EMOIIi MO-
KYTh OyTH TIAPOKCHIN Ta OKCHIU ANIOMiHIIO, TIPH I[bOMY TJHOWHA OKWCHEHHS i MaKCH-
ManbHa epexTuBHICTs [IEO mocsraeTbes 3a mpuaymeHHs TigpaTamii MeTary i 3a0e3meueH-
Hs JIOCTaTHBOI KiJTbKOCTI KUCHIO B 30HI peakilii. BusBiIeHO, M0 3 €MHAHHS B €ICKTPOJITI,
31aTHi ajcopOyBaTHCs Ha allfOMiHIl, 1 KaTO/HA CKJIaJIOBA CTPYMY NPHUTHIYYIOTh TiipaTalito
AIIOMIHIIO, CIIPUsI0UN GOPMYBAHHIO OKCHIY.

PE3FOME. TlpeumylecTBEeHHOE BBbIIENEHUE BOJOPOJAa HAa aHOJAEC MIPHU IUIa3MEHHOM
anekTponuTuieckoM okcuaupoBanuud (I190) — pesynbTaT TEPMOXUMHUYECKOW peaKIMH
JUCIIEPTUPOBAHHOTO B MCKPOBBIX paspsagax alIOMHHUS C BOASHBIM MapoM. YCTAHOBIEHO,
YTO NMPOXYKTAMH B3aUMOJCHCTBHS MOTYT OBITH THAPOKCHIBI M OKCHIBI ATIOMUHHSA, TPH
3TOM IITyOMHA OKHCICHMS M MakcuMaibHas s dexktuBHOCcTs 1190 nocturaercs npu moaas-
JICHUH TH/PATAlU{ METaJlIa U 00ECIIeYeHNH JOCTaTOYHOr0 KOJIMYECTBA KHCIOpOoJa B 30HE
peaknuy. BIIBICHO, YTO COEAMHEHUS B JICKTPOJIMTE, CIIOCOOHBIC afcopOMpoOBaThCS Ha
AIIOMUHUM, W KaTOJHAs COCTaBISIOINAS TOKAa MOJABIAIOT TMAPATAlMIO alIOMHHUSA, CIIO-
COOCTBY# (POPMHPOBAHUIO OKCH/IA.

SUMMARY. Preferential release of hydrogen at the anode in plasma electrolytic
oxidization (PEO) is the result of thermochemical reactions between dispersed aluminium
and steam in spark discharges. Aluminium hydroxides or oxides can be formed depending
on oxygen concentration in the reaction zone. The maximal effectiveness of the process is
reached when particles adsorbed from electrolyte or cathodic pulses suppress the reaction
of aluminium hydration.

Kuts I. V., Lysenko I. 1., Dugin O. L., and Zakrevskyi O. F. Analysis of eddy
current transducer in pulsed mode of excitation for testing cylindrical
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PE3FOME. JlocnimkeHO MOIJIHBICTh 3aCTOCYBaHHS BUXPOCTPYMOBOTO METOIY 3 iM-
MyJIbCHUM 30y/DKEHHSM JUIsi KOHTPOJIIO JliaMeTpa Ta eJIEKTPONPOBIAHOCTI LMIIHIPUYHUX
00’extiB. nsi onpaitoBaHHs iHGOPMaTHBHUX CHTHAIB MEPETBOPIOBAYa 3aIPONOHOBAHO
neperBopeHHsi ['inpOepra Ta ymoBa il BY3bKO- Ta IIMPOKOCMYIOBOI CHUCTEMH ‘“‘BHUXPO-
CTPYMOBHII EPETBOPIOBAY—00’EKT KOHTPOJIIO”, MO JaCTh MOXIIUBICTh HA €TaIll MPOCKTY-
BaHHs MPUJIAJIIB BUXPOCTPYMOBOTO KOHTPOJIIO 337aBaTH CIIEKTPaIbHIH CKJIAJl CUTHAJIB.

PE3FOME. VccrnenoBaHa BO3MOXKHOCTh NMPUMEHEHHS BHXPETOKOBOTO METOJa C MM-
MYJIGCHBIM BO30YXKJICHUEM /ISl KOHTPOJIS AMAMETPa 3JIEKTPONPOBOAHOTO IMIMHIPUIECKO-
ro obwekra. [l 0OpaboTku MHGOPMATUBHBIX CHTHAJIOB IMpeoOpa3oBaTells MpPEeaIOKCHBI
npeobpazoBanne ['miup0epra 1 ycioBre AJst y3KO- U IIHPOKOIIOJIOCHOH CHCTEMBI “BUXPETO-
KOBBIM TpeoOpa3oBaTeb—00BEKT KOHTPOJS’, YTO MO3BOJIUT Ha ATale HPOEKTHPOBAHMS
npudopa BUXPETOKOBOTO KOHTPOJIS 33/1aBaTh CIIEKTPaJIbHBIA COCTaB CUTHAJIOB.

SUMMARY. The possibility of the use of eddy current method with pulsed mode to
control the diameter and conductivity of cylindrical objects was investigated. The
informative signals processing method using Hilbert transform was developed. The
mathematical computation for narrowband and wideband system of “transducer—object”
which enabled specifying the spectral composition of signals at the devices design phase
was proposed.



Popovych O. V., Karpash O. M., and Karpash M. O. Method of selection
transducers with phase lattice for determining sizes and geometry
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PE3IOME. 3anpornoHOBaHO TEXHOJIOTIIO YJIbTPa3BYKOBUX (Da30BaHMX pEIIITOK ISt
HEpYHHIBHOTO KOHTPOIIO METATOKOHCTPYKIIiH, 0 TaCTh MOXIIUBICTh TOYHIIIE BU3HAUYUTH
po3mipu Ta T Aedexry. JochimKeHo BIUIMB 3MiHH mapaMeTpiB (a30BaHHUX PENIiTOK Ha
HaIpsMOK 3BYKOBOT'O IOJI EPETBOPIOBaYa. 3apONOHOBAHO YHCIOBHH METOX PO3PAXYHKY
YaCOBUX 3aTPUMOK MK €JIEMEHTAMH PEIIiTKH, IO A€ MOXIIUBICTh CIIPSIMYBaTH Ta CHOKY-
CyBaTH yJbTPa3BYKOBHUI IPOMiHb Ha 3aJlaHy ITMOWHY Ta HEBHUN KyT IOLIMPEHHS.

PE3FOME. TlpennoxeHa TEXHOJOTHS YIIBTPa3BYKOBBIX (Pa3sMpOBaHHBIX PEUICTOK IS
Hepas3pyLIAoIero KOHTPOJISI METAUIOKOHCTPYKIMH, MO3BOJIsIONMIast 0ojiee TOYHO OIpese-
JMTH pa3Mepsl U THIl Aedekra. MccrnenoBaHo BIUSIHUE U3MEHEHHs TapaMeTpOB TaKHX pe-
IIETOK Ha HAaNpaBJICHHOCTh 3BYKOBOIO Mousl mpeoOpasoBatens. [IpeasoxkeH 4ncieHHBINA
METO/JI pacueTa BPEeMEHHBIX 3aJIEP)KeK MEXY JIEMEHTaMH PEILETKH, YTO AaCT BO3MOXHOCTh
HaIpaBUTh U CPOKYCHPOBATH YIBTPa3BYKOBOH JIyd Ha 3aJaHHYIO TIyOMHY M Ha OIpe/esieH-
HBI{ YroJl paclpOCTPpaHCHHSL.

SUMMARY. Technology of ultrasound phased arrays for non-destructive testing of
metal structures, which can more accurately determine the size and type of defect was
proposed. The effect of phased arrays parameters changes to focus the sound field
transmitter was conducted. A numerical method for calculating the time delays between the
elements of a phased array that allows directing and focusing the ultrasonic beam to a
predetermined depth and a certain angle spread was proposed.



