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PE3FOME. BcTaHOBIIEHO OCHOBHI 3aKOHOMIPHOCTI BIUTMBY KOHIICHTpAIIi BOJHIO B Me-
Talll Ha OMIPHICTh PyHHYBaHHIO HHM3bKOJETOBAaHMX TPYOHHMX crayieil. 3okpema, 3HaWAeHO
XapaKTepUCTUUHE ii 3HAYEHHS, 32 SKOr0 3MIHIOETHCS MEXaHi3M BIUIMBY BOAHIO Ha nedop-
MyBaHHS 3pa3KiB OIHOBICHHM KBa3iCTaTHMYHHM PO3TATOM: HI)KYE IIbOrO 3HAYCHHS BOACHD
CIIpHSIE TiIBUILCHIN TUIACTUYHOCTI MaTepiay, a BHILE — HOro OKpUx4YeHHto. Brepiie 3agikco-
BAHO HEOJIHO3HAYHY 3aJISKHICTh HIBUAKOCTI POCTY BTOMHOI TPILLIMHH BiJl 00’ €MHOI KOHIICHT-
paii BOAHIO B TAKMX CTAJISIX IiJ| HMKIIYHIM HABAHTA)KCHHSM Y BOJICHBBMICHHX CEPEIOBH-
I1aX Ta BCTAHOBJICHO IIEBHE 11 3HAYEHHsI, 32 SKOr0 [UKJIIYHA TPIIUHOCTIHKICT CTall Ii/IBU-
LIYEThCS. BUSBIIEHO KOpENSIif0 MDK IHTEHCHUBHICTIO HABOJHIOBAHHS CTaJieldl Ta MIIHICTIO
MaCHBHOI IUTIBKY y BEPIMHI TPILMHY, IO A€ IHCTPYMEHTapiil st CTBOPEHHS ePEKTHBHUX
6ap’epiB 10 IPOHUKHEHHSI BOJHIO Y MaTepial.

PE3FOME. Y cTaHOBNIEHBI OCHOBHBIE 3aKOHOMEPHOCTH BIIMSHUS KOHIIEHTPAIHH BOHO-
poZAa Ha CONPOTHUBIIEHUE Pa3pYIICHUIO HU3KOJIETUPOBAaHHBIX TPYOHBIX cTaneil. B uacTtHOC-
TH, HalJIEHO XapaKTEepUCTUUECKOe € 3HaueHHe, KOT/la U3MEHAETCS MEXaHU3M BIMSHHA Ha
nedopMUpoBaHHE 00pa3OB OXHOOCHBIM KBA3HUCTATHYECKHM PACTSHKEHHUEM: HIDKE STOrO
3HA4YEHHs BOJOPOJ] CIIOCOOCTBYET MOBBIIMICHHOM IUIACTUYHOCTH MaTEpHalia, a BBIIIE — €ro
OXpYITYMBaHMIO. BriepBbie BhIABICHA HEOJHO3HAYHAS 3aBHCUMOCTh MEXy CKOPOCTBIO POC-
Ta YCTaJIOCTHON TPEIINHBI 1 00BEMHON KOHIIEHTpAIFed BOIOPOAa B METaJUIe TP LIUKIIH-
YECKOM HArpyKCHHH HHM3KOJIETHPOBAHHBIX CTaJled B BOAOPOJACOAEPIKAIINX CPEJax U ycTa-
HOBJIEHO OIPE/IENICHHOE 3HAaU€HNE 00BbEMHON KOHIIEHTPAalMK BOJOPO/a, MPU KOTOPOM IIHK-
JIMYecKasi TPEINHOCTOMKOCTh CTaJIM NOBBIIIAETCA. BBIABIEHA KOppermsinusl MEXIy WHTCH-
CHBHOCTBIO HAaBOJIOPOXKMBAHHS CTaJled M MPOYHOCTHIO TTACCHBHOW IUICHKH B BEPIIUHE Tpe-
IIMHBI, YTO CO3JACT MHCTPYMEHTapuil I co31aHus 3(PEeKTUBHBIX O0apbepoB JUIS MPOHUK-
HOBEHHMS BOAOPO/Ia B MaTepHall.

SUMMARY. The basic regularities of hydrogen concentration effect in the metal on
fracture resistance of low-alloyed pipeline steels are established. In particular, the existence
of some characteristic value of hydrogen concentration at which the mechanism of
hydrogen influence changes, namely: below this value the enhanced plasticity takes places
and above — the hydrogen embrittlement occurs, is shown. For the first time, the ambiguous
relationship between fatigue crack growth rate and hydrogen concentration in the bulk of
steel under cyclic loading of the low-alloyed steels in hydrogen-containing environments is



found: there is a certain hydrogen concentration value at which the crack growth resistance
of steel increases. The correlation between the intensity of hydrogenation of steels and
strength of the passive film at the crack tip was found that gives the instrument for
developing the effective barriers against hydrogen permeation into material.

Andreikiv O. Ye., Skalskyi V. R., Dolinska /. Ya., and Raiter O. K. Methods
of strength and life time evaluation of fiber reinforced concretes (A review) ............ 19

PE3IOME. TlpoaHaini3oBaHO i CHHTE30BaHO Pe3yJIbTaTH JOCHIPKEHb JeopMyBaHHS i
pyiinyBanHs (idpoderoHiB. [Tomano orsy mpamb i3 TAKUX NUTaHb: PO3BHUTOK 1 3aCTOCYBaH-
Hs (piOpOOETOHHHUX TEXHOJIOTIH, OCHOBHI mapamerpu OynoBu (iOpoOeToHIB 1 0cOOIUBOCTI
ix medopMyBaHHS 1 pyHHYBaHHS Ta METO/M OLIHIOBAHHS MIITHOCTI i JJOBIOBIYHOCTI.

PE3IOME. CnenaH aHaiu3 U CHHTE3 PE3y/IbTaTOB MCCIIEI0BaHU 1eOpMUPOBAHHS U
paspyuenus ¢pudpobderonoB. [IpuBeneHHbIil 0030p padoOT MO JAHHBEIM BOIIPOCAM CTPYKTY-
PHPOBAH TaK: pa3BUTHE U MPUMEHEHHE (HHOPOOETOHHBIX TEXHOJIOTHIH, OCHOBHBIC TTapamMeT-
pbI cTpoeHust GuOPOOETOHOB U OCOOCHHOCTH MX JAe(OPMHUPOBAHUS U Pa3PYIICHHS, METOIbI
OIICHKH POYHOCTH M JIONTOBEYHOCTH.

SUMMARY. The deformation and fracture of fiber concrete analyzed and synthezed.
The review of studies on this problem is structured according to the following sections:
development and application of fiber concrete technologies, basic parameters of structure of
fiber concrete and their features, deformation and fracture of fiber concrete, mechanisms of
fiber concrete fracture, methods for assessing the state of fiber concrete: their strength and
durability.

Ogorodnikov V. A., Derevenko I. A., and Sivak R. 1. On the effect of curvature
of material particles deformation paths under pressure treatment
on plasticity in complex-mode loading conditions ..........cccovveevieeviee v 37

PE3IOME. Tlin yac nociipkeHb HUITIHAPUYHUX 3paskiB 3i craneid P9, P12, P18, mix-
JaHUX OJHOYACHOMY 3aKpPYTy 3 PO3TSArOM, BHSIBJICHO, LIO 32 CKJIAHOTO HABAHTA)KCHHS Ha
X IUIACTUYHICTH CYTTEBO BIUIMBAE MIBUAKICTh HAKOIMYEHHS TOIIKO/PKEHb 1 X 3aJliKOBY-
BaHHS y BWIVISJII IMOXIJHUX BiJi NMOKa3HHKIB HampyKEHOro craHy. BcraHoBieHo, mio 3a
CKJIQJIHOT'O HaBaHTAXXCHHSI, KOJIH IepIla 1 Apyra MOXiJHi Bl 0€3p0o3MIpHOro MmoKa3HUKa Ha-
HPYKEHOTO CTaHy 3POCTAIOTh, MOCKIIIOETHCS BIUTHB KPUBHU3HU LULIXIiB Je(OpMyBaHHS dac-
TOK MaTepiajy Ha MIACTUYHICTh. 32 OTPUMAHUMH pe3ylibTaTaMHu BUOpPaHO ()EHOMEHOIOTI4-
HI KpuTepii pyliHyBaHHS, 10 JAIOTh JAOCTOBIPHIIIMN pe3ynbTaT MiJl Yac OLIHKH BEITHYHHH
BHUKOPHCTAHOTO PECypCy IUIACTHYHOCTI B TEXHOJOTIYHHUX Ipolecax OoOpoOKH MeTaliB
THCKOM.

PE3IOME. Tlpu uccrnefoBaHuy TMHAPUYECKUX 00pa3uoB u3 craiei P9, P12, P18,
TIO/IBEPTIINXCS OXHOBPEMEHHOMY KPYUCHHUIO C PAaCTHKEHHEM, BBLIBICHO, YTO ITIPH CIIOXK-
HOM Harpy>xeHWH Ha IUIACTHYHOCTh METaJlIa CYLIECTBEHHO BIIMSET CKOPOCTh HAKOIUICHUS U
3aJIeYMBAHUS MMOBPEKACHHI B BUJIE TIPOM3BOJHBIX OT IIOKa3aTeleil HapspKEHHOTO COCTOS-
HUA. YCTAQHOBJICHO, YTO B 9THX YCIOBHSX, KOTZA IepBasi M BTOpas MPOU3BOIHBIE OT Oe3-
pa3MepHOro MoKa3aTellsl HAIPsDKEHHOTO COCTOSHHS PAacTyT, YCHIMBAaeTcss BO3JeHCTBHE
KPHUBU3HBI ITyTell e OpMUPOBaHUS YaCTHL MaTepuaja Ha INIACTHYHOCTE. 10 momy4eHHBIM
pe3yabTaTaM BBIOpaHBl ()EHOMEHOIOTHIECKHE KPUTEPHU Pa3pyIIeHHUs, KOTOPBIE NAalOT 1O-
CTOBEPHBII pe3yNbTaT OLIEHKH HCIIOJIb30BAHHOI'O PECYpca IIACTUYHOCTH B TEXHOJIOTHYEC-
KHX TIpoIieccax 00paboTKA METaJUIOB TaBJICHUEM.

SUMMARY. Experimental studies of the plasticity of cylindrical samples from P9,
P12, and P18 steels, which were exposed to joint torsion with tensile, showed that under
conditions of complex loading the rate of accumulation of damages and their healing in the
form of derivatives from the indicators of the stress state significantly influences the
plasticity. It is shown that in the conditions of complex loading, when the first and the
second derivatives from the dimensionless index of tension state grow, the influence of the
curvature of the deformation paths of the material particles on plasticity increases. The



obtained results allowed the selection of the phenomenological criteria of fracture, which
give more reliable evaluation results of the used plasticity resource in the technological
processes of metal processing by pressure.

Yasniy O. P., Pastukh O. A., Pyndus Yu. I., Lutsyk N. S., and Didych I. S.
Prediction of the fatigue crack growth diagrams of J116T aluminum alloy
by the methods of machine 1earning ..........cccoceeieeiiiiieiie 43

PE3IOME. MetonamMu MalllMHHOTO HaBYaHHS (HEWPOHHI Mepexi, MiJCHIIeH] JiepeBa,
BUIIAJIKOBI JTiCH, OTMIOPHO-BEKTOPHI MAIIUHU Ta K-HaWOIMKYKX CYCiIiB) MOOYmIOBaHO Jiar-
paMu BTOMHOT'O pyiHHYBaHHS anroMiHieBoro cruiaBy J[16T 3a perynspHOro HaBaHTaXKSHHS 1
acuMertpii 1ukiTy HaBaHTaxenHs R = 0; 0,2; 0,4; 0,6. Otpumani pe3yabTaTé A00pe y3ro-
JDKYIOTBCS 3 €KCIIEpUMEHTAIBHIMU. BHUSBIIEHO, 1110 METO/I HEHPOHHUX MEPEeX Jlae HalMeH-
1y NoXHOKy nporuo3yBanHs — 3,2 1 2,5% y TecToBUX BHOIpKax.

PE3IOME. Metonamu MaliiHHOTO 00y4eHHs (HEHpOHHBIE CETH, YCUIICHHBIE 1ePEBbs,
crydaiiHble Jieca, OMOPHO-BEKTOphIC MalIMHbI 1 K-Ommkaifiiux coceseil) moCTpoeHbI u-
arpaMMbl YCTaJIOCTHOTO pa3pyllleHusl antoMuHHeBoro ciiaBa J16T mpu perynspHoM Ha-
rpyxeHun ¢ acummerpueit nukia R = 0; 0,2; 0,4; 0,6. ITonydeHHble pe3ynbTaThl XOpPOIIO
COrJIACYIOTCA C JKCIEPUMEHTAJbHBIMU. BBISBIEHO, UTO METOI HEMPOHHBIX CETeH daeT
HaMMEHBIIIYIO0 IOIPEUTHOCTh Mporuo3upoBanus (3,2 u 2,5%) B TECTOBBIX BHIOOPKAX.

SUMMARY. The methods of machine learning (neural networks, boosted trees,
random forests, support vector machines and k-nearest neighbors) were used to constructed
the fatigue crack growth diagrams in an D16T aluminium alloy under regular loading at
stress ratio R = 0, 0.2, 0.4, 0.6. The obtained results are in good agreement with the
experimental data. It was revealed that the method of neural networks gives the least
prediction error of 3.2 and 2.5% in the test samples.

Jing-Liang Chen, Hembara N. O., and Hvozdiuk M. M. Non-stationary
temperature problem for a cylindrical shell with multilayer thin coatings................. 49

PE3IOME. TloOynoBaHO MaTeMaTHuHy MOJENb Ul BH3HAYEHHS HECTalliOHApHOTo
TeMIIEpaTypHOro MoJs B LUIIHAPUYHINA OOOJIOHIII 3 OJIHOCTOPOHHIMHM TOHKMMH OaraToria-
POBMMH MOKPUBAMH, AKi 3HAXOIAThCSA y CEPENOBUILAX 3 PI3HUMHU Temimeparypamu. Otpu-
MaHUH aHATITUYHUHA PO3B’ 30K IOPIBHAHO 3 YHUCIOBUMH Ta EKCIIEPUMEHTAIBHUMHE PE3Yib-
TaTaMM Ha IPUKIAJI BUSHAUSHHS HECTAL[IOHAPHOTO TEMIIEPATYPHOIO OIS Y LTI HAPHYIHO-
My KOpIIYCi peakTopa, CTIHKa SKOI'0 3aXHIIeHa BiJl KOpOo3il JBOLIAPOBUM MOKpPHBOM. Bij-
HOCHA MOXHUOKa MK TEOPETHYHHMH PO3PaXyHKaMH Ta pe3ylbTaTaMU €KCIIEPUMEHTY He Tie-
pesuiye 5%.

PE3FOME. TloctpoeHa MateMaTHdecKas MOJIENb UL ONpeAeTICHUs HeCTallMOHAPHOT O
TEMIIEPaTypHOTO MOJIS B IWIMHAPUIECKONH 000I0UKEe C OJHOCTOPOHHUMH TOHKHMH MHOTO-
CIIOMHBIMH TIOKPBITHAMH, KOTOPYIO OKPYXAlOT CpPeIbl C Pa3JIMYHBIMH TEMIICpaTypaMH.
IIpoBenena anmpobanust MONYIEHHOTO aHATUTHYECKOTO PEIICHNS ¢ YUCIEHHBIMU PE3yIlbTa-
TaMH ¥ KCIIEPUMEHTAIBHO Ha NPUMEPE ONpEIeNICHNs HECTALMOHAPHOTO TEMIIEPATypHOT O
oM B IWJIMHAPUIECKOM KOPITyCE PEaKTopa, CTEHKa KOTOPOTO 3allHIIEHa OT KOPPO3HMHU
JBYXCIIOMHBIM MOKpbITHEM. OTHOCUTEIbHAS OTPELIHOCTh MEKAY TEOPETHUECKUMH pacye-
TaMH 1 3KCIIEPUMEHTAIBHBIMI PE3yIbTaTaMHU COCTABIIET He Oonee 5%.

SUMMARY. A mathematical model for the determination of a non-stationary
temperature field in a cylindrical shell with one-sided thin, multilayer coating, surrounded
by media with different temperatures, was constructed. The obtained analytical solution is
compared with numerical and experimental results on an example of determining the non-
stationary temperature field in a cylindrical reactor vessel, the wall of which is protected
from corrosion by a two-layer coating. Relative error of theoretical calculations and
experimental data does not exceed 5%.

Sylovanyuk V. P., Ivantyshyn N. A., and Kuz O. N. Conditions of a jump



of stresses and displacements on thin anisotropic layers and inclusions
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PE3IOME. JIns 3axa4 npo TOHKI aHI30TPOITHI MPOIIAPKH, HAKIAIKU Ta BKIIOYCHHS Y
CYIITBHOMY TPUBHUMIPHOMY CEPEIOBHUII OTPHMAaHI YMOBH, SKi JalOTh MOXKJIHBICTH IO
TaKUX HEOJHOPIHOCTEH BiOOPAa3UTH ITOBEPXHEIO 3 IIEBHUMU BJIACTUBOCTSMH. 30KpeMa, 3a
MePeXoay Yepe3 If0 TMOBEPXHIO BiOYBAEThCS PO3PHUB KOMIIOHEHT BEKTODPIB MEPEMIIIEHb i
HanpyxeHb. Lle 1ae MOXJIMBICTD y CKJIQJIHUX 3aJladyax Ipo aHI30TPOITHI HEOIXHOPITHOCTI B
CEpEIOBUILI TMOHM3UTH BHMIPHICTh JE€PEKTIB OJHOPIAHOI CTPYKTYPH 3 TPUBHMIPHHX [0
JIBOBUMIpPHHX, 3 JIBOBUMIPHHX JI0 OJHOBUMIpHHX. BHacmiok 1poro, 3amaui y MaTeMaTHd-
HOMY Bi/THOIIIEHHI CIIPOIIYIOTHCSI, IO Ja€ 3MOTYy OTPUMYBATH 1X €()EKTHUBHI PO3B’S3KH.

PE3IOME. JIna 3ana4 0 TOHKMX aHU30TPOMHBIX MPOCIOMKax, HaKIaJKax U BKIOUYe-
HUSIX B CIUIOIIHOM TPEXMEpHOU cpesie MOMydeHbI YCIOBUS, MO3BOJIAIONINE 3TH HEOJHOPO/I-
HOCTH OTpa3UTh HEKOTOPOH MOBEPXHOCTHIO C ONPEIEICHHbIMH CBOMCTBaMU. B wacTtHOCTH,
IpY NIEPEXOAie Uepe3 ATy NOBEPXHOCTh MPOUCXOAUT pa3phlB KOMIIOHEHT BEKTOPOB Iepeme-
HIEHWH ¥ HamNpsDKEHUH. DTH YCIIOBUS TAIOT BO3MOXKHOCTH B CIIOXKHBIX 3aja4ax 00 aHW30-
TPOITHBIX HEOJAHOPOIHOCTSIX B CPEAE CHHU3UTh PAa3MEPHOCTH NEe(HEeKTOB OAHOPOJHON CTpPYK-
Typbl C TPEXMEPHOM K JBYMEPHOM, a C ABYMEPHOM K OAHOMEpHOM. B pesynbprare 3TOrO,
3a/laud B MaTeMaTUYeCKOM OTHOIIEHUH YIPOIIAIOTCS, YTO MO3BOJISIET MONyYaTh UX ddeKTHB-
HBIE PelICHHS.

SUMMARY. In a solid three-dimensional body the conditions are obtained for the
problems on thin anisotropic layers, overlays or inclusions, which allow us to represent the
action of such heterogeneities by some surface with certain properties. In particular when
passing through this surface the breaking of the components of the displacement and stress
vectors occurs. These conditions allow us in the complicated problems on anisotropic
heterogeneity in the body to decrease the dimensions of the defects of a heterogeneous
structure from three-dimensional to two-dimensional, while two-dimensional are reduced to
the one-dimensional ones. As a result problems are simplified in the mathematical sense
and it becomes possible to get the effective solutions.

Kozachok O. P. The influence of compressible interfacial liquid on the interaction
between an elastic body and a rigid base textured with rectangular grooves ............. 62

PE3IOME. Jlocnimxkeno 0e3(ppUKIIHHUI KOHTAKT MPYKHOT'O TiJia Ta dKOPCTKOI OCHO-
BU 3 TEPIOAUYHOI0 CHUCTEMOIO MPSIMOKYTHHX BHIMOK 32 HAsBHOCTI CTHUCIHMBOI PIJUHHU Yy
MDKIOBEpXHEBHX HpocBiTax. CHopMynboBaHy KOHTAKTHY 3afady 3BEJEHO IO CHHIYIIp-
Horo interpanbHoro piBHsHHS (CIP) 3 simpom [NinbOepra BIAHOCHO MOXIAHOT AJIsI BUCOTH
MIXIIOBEPXHEBUX IPOCBITIB, sike TpaHcdopmoBano y CIP 3 sapom Kori, mo po3s’s3aHo
AHAJITUYHO, Ta TPAHCLUEHCHTHOTO PIBHSHHSI IS THCKY PIAMHH, SIK€ OTPUMAHO 3 PIBHSIHHS
CTaHy CTHUCITUBOI OapoTporHoi piguHu. [IpoaHani3oBaHO 3aJIeKHOCTI THCKY PiAWHU, (HOPMH
MIPOCBITIB, KOHTAKTHUX 30IKEHHS Ta MOJATIUBOCTI T BiJ MPUKIAJCHOTO HABAHTAKEHHS
1 MomyIst 00’ €eMHOI IPY>KHOCTI PiTHHH.

PE3IOME. VccnenoBaH 0e3()pUKIMOHHBIA KOHTAKT YIPYTOro Tella U JKECTKOTO OC-
HOBaHUS C NEPUOIMIECKH PACIIOIOKEHHBIMU BBIEMKaMHU NPSMOYTOJBHOH (hOPMBI IIpU HA-
JIUYUH C)KUMAEMOH JKHUIKOCTH B MEXKIIOBEPXHOCTHBIX 3a30pax. ChopmynupoBaHHas 3a1a4da
CBeleHa K CHHTYJSIpHOMY HHTerpaibHoMy ypasHeHuro (CHUY) c smpom I'mmpbepra mns
TIPOM3BOTHON OT BBICOTHI MEXIOBEPXHOCTHBIX 3a30p0B, TpaHcpopmupoBanHoMy B CUY ¢
siapoM Kormm, KOTOpoe penieHo aHaIWTHYECKH, W TPAHCIEHACHTHOMY YPAaBHEHHUIO JUIA
JABJICHUS KHUIKOCTH, MOIYYECHHOMY M3 YPaBHEHHUSI COCTOSIHMS CXKMMaeMoW 0apOTpOrmHON
xuaKocTh. [IpoaHanTn3upoBaHbl 3aBUCHMOCTH JIABJICHHS JKUAKOCTH, (POPMBI 3a30pOB, KOH-
TAKTHBIX COMVKEHMS M MOAATIIMBOCTH TEJ OT NPHJIOKEHHON HATPY3KN M MOZIYIST OOBEMHOM
YIPYTOCTH KUIKOCTH.

SUMMARY. The frictionless contact between an elastic body and a rigid base with
periodic array of rectangular grooves in the presence of a compressible liquid in the



interface gaps is investigated. The formulated contact problem is reduced to a singular
integral equation (SIE) with Hilbert kernel for a derivative of a height of the interface gaps,
which is transformed to a SIE with Cauchy kernel that is solved analytically, and a
transcendental equation for liquid pressure, which is obtained from the equation of
compressible barotropic liquid state. The dependences of the pressure of the liquid, shape of
the gaps, average normal displacement and contact compliance of the bodies on the applied
load and bulk modulus of the liquid are analyzed.

Lenkovskyi T. M., Kun P. S., Dudda V., and Kharchenko Ye. V. Self-similarity
conditions of an edge transverse shear crack in a square plate..........cocccooeenieiienenne 68

PE3IOME. OuiHeHO HarpyXeHo-1eOopMOBaHH CTaH MPSAMOKYTHOI IUIACTHHU 3 Kpa-
HOBOIO TPILIMHOIO 3a MONEPEYHOro 3CyBy. BcTaHOBIEHO yMOBH aBTOMOAEIBHOIO IOMIU-
peHHs TpimmHA. 3anucaHo GopMyiy Uil 00YHMCIeHHs Koe(illieHTa IHTEHCHBHOCTI HaIpy-
xeHb Ky, BUpakeHy uepe3 3CyBHI HalpyKEHHS.

PE3IOME. TlpoBeneHa olLieHKa HaNpsHKEHHO-1e(OPMHUPOBAHHOTO COCTOSIHUS ITPSIMO-
YrOJNBHOW TUIACTUHBI ¢ OOKOBOM TPEUIMHOW MONEPEYHOro CIBHra. Y CTAaHOBJICHBI YCIIOBHUS
ABTOMOJIEJIFHOTO PACIPOCTPAHEHHUs TPEIUHBL. 3anucana (GopMyra JUis BEIYMCIeHHs Kodg-
(unMeHTa MHTEHCUBHOCTH HarpshkeHui Kjj, BbIpakeHHast Yepe3 CABUIOBbBIE HAIPSKEHUS.

SUMMARY. The strained-deformed state of a rectangular plate with an edge crack for
transverse shear is evaluated. The conditions of self-similar propagation of the crack are
established. A formula is written for calculating the stress intensity factor Ky expressed in
terms of the shear stress.

Shopa T. V. Lateral vibrations of an orthotropic plate with a set of holes
of arbitrary configuration and mixed boundary conditions..............cccceecvvvvevniieennnnn, 73

PE3IOME. Y mexax yTouHeHoOl Teopii, sika BpaxoBye AehopMallito HONepedHoro 3cy-
By Ta IHEpUiiHI KOMIIOHEHTH, PO3IIISTHYTO 3a/1a4y [P0 YCTaJIeHI KOJMBaHHS OPTOTPOITHOT
O00MEXKEHOI IJIACTHHHU 3 JOBUIBHOIO KUIBKICTIO KpUBOJMiIHIHHMX OTBOpIB. [IpoaHanizoBaHO
MillIaHi TaApMOHIYHI B 4Yaci KpaioBi YMOBH SIK Ha 30BHIILIHINA MEXi IUIACTUHH, TaK 1 HA KOH-
Typax oTBOpiB. P03B’5130k 100YI0OBaHO Ha OCHOBI HENPSIMOTO METOAY 'PAaHUYHUX €IEeMEH-
TiB. BUKOpUCTaHO CeKBEHIUANbHUN MiaXia 10 nomaHHs (yHkiii ['pina. [aterpanbhi pis-
HSIHHS PO3B’S3aHO METOZIOM KolloKaiiii. HaBeneHo 4mciioBi pe3ynbTaT Uit IPSIMOKYTHOT
IUIACTHHH 3 ABOMa KPYIJIMMH OTBOPAMH.

PE3FOME. B nipenenax yrOYHEHHOW TEOPHH, YUHUTHIBAIOIIEH IONEPEUHbIE CABUTU U
HHEPLMOHHBIE KOMIIOHEHTHI, paCCMOTpPeHa 3aJada 00 YCTAaHOBHBIIMXCS KOJEOaHHAX Op-
TOTPOITHOM OrPaHMYEHHON IUIACTHHBI C IPOU3BOJBHBIM KOIMYECTBOM KPHBOIMHEHHBIX
otBepcTuil. OlLeHEHBI CMElIaHHbIe TApMOHUYECKHE BO BPEMEHM T'PaHUYHBIE YCIOBHUS Kak
Ha BHELIHEW rpaHMLE IUIACTHHBI, TAK U HA KOHTYpax OTBEpCTHil. PelieHue mocrpoeHo Ha
OCHOBE HETPSMOTIO METOJa TPAaHWYHBIX 3JEMEHTOB. VICTIOIB30BaH CEKBEHIMANBHBIN TOJI-
X0 K mpencraBieHuto (yHkiwii ['puna. VHTErpanbHble ypaBHEHHS! PEIICHO METOIOM
KoJutokanui. IIpuBeieHsl YiCIeHHbIE PE3YIBTAThI IS MPAMOYTONBHOHN TIACTHHBI C ABYMS
KPYTIBIMH OTBEPCTUSAMH.

SUMMARY. In the framework of the refined theory, which takes into account
transverse shear deformation and inertial components, the problem on the steady state
vibrations of the orthotropic finite plate with arbitrary number of curvilinear holes is
considered. Mixed harmonic in time boundary conditions are evaluated both on the external
boundary of the plate and on the contours of the holes. The solution is built on the basis of
the indirect boundary elements method. The sequential approach to the representation of the
Green’s functions is used. Integral equations are solved by the collocation method.
Numerical results for the rectangular plate with two circular holes are presented.

Perepliotchikov Ye. F., Vasyliv Kh. B., Vynar V. A., Riabtsev I. O., and Zakiyev V. I.
Improvement of wear resistance of low-alloyed structural steel by its plasma-



powder overlaying with the alloys based on iron, chromium and nickel ................... 81

PE3IOME. JlocnmimkeHo XiMIYHY 1 CTPYKTYpHY HEOIHOPIJIHICTh, HapaMeTpH 3HOCO-
TPUBKOCTI TOKPHUBIB, OTPHMAaHHX METOJOM ILIa3MOBO-TIOPOIIKOBOTO HarulaBieHHs. [lo-
kpuBH otpuMano 3 nopoikis [IP-XH80CP3, TTH-AH-34 ta X17H8C6I" Ha ocHOBI Hikelto,
KoOaNIbTy # 3aJiza Ta eKCIepUMEHTaJIbHOro MopomKky Ha ocHoBi Ni ta Fe. TpuOonoriuni
BJIACTHBOCTI CIUIaBiB Ha OCHOBI 3aJli3a Kpali BiJl KOOaJIIbTOBUX Ta HikeneBuX. [1is yac Tepts
BiIOYBAETHCS IJIACTUYHA e OpMallisl ayCTeHITHOrO KOMIIOHEHTa TIOKpUBY Ta Horo po3ma-
LIYBaHHS Ha ITOBEPXHI, 10 MPU3BOJUTH JI0 3MEHIIEHHS Koe(illieHTa TepTs Ta 3HOCY.

PE3FOME. VccnenoBaHa XUMHUUYECKasi U CTPYKTypHast HEOAHOPOJHOCTb, HapaMeTphl
M3HOCOCTOMKOCTH TOKPBITHH, MOJYYEHHBIX METOJIOM ILIa3MEHHO-TIOPOLIKOBON HaTIlIaBKH.
Jst narmaBku ucnonb3oBanu nopomku [TP-XH80CP3, ITH-AH-34 u X17H8C6I" Ha ocHo-
BE€ COOTBETCTBEHHO HHMKEIIs, KOOAJIbTa U JKele3a M IKCIIEPUMEHTAIBHBIHN ITOPOIIOK Ha OCHO-
Be Ni u Fe. Tpubonorndeckue cBOWCTBa CIUIABOB HA OCHOBE JKee3a JIydile, YeM KoOanbTo-
BBIX U HUKeNEeBbIX. [Ipy TPEHWM ayCTEHWTHBIH KOMIIOHEHT HAIlIaBJICHHOrO CJIOS IUIacTH-
YecKd JeOpMUPYETCss U HAHOCHTCSI TOHKUM CJIOEM Ha IOBEPXHOCTh TPEHUS, YTO IPHBO-
JIMT K YMEHBILIEHNIO KOA(QQUIIEHTA TPEHUS U U3HOCA.

SUMMARY. The chemical and structural heterogeneity, the parameters of wear
resistance of coatings, obtained by arc-welding method, are investigated. Coatings were
obtained from ITP-XH80CP3, [TH-AH-34 and X17H8C6I" powders on the basis of nickel,
cobalt and iron, respectively and experimental powder on the basis of Ni and Fe.
Tribological properties of the iron-based alloys are better than of the cobalt- and nickel-
based ones. Reduction of friction coefficient and wear are the result of plastic deformation
of the austenitic component in coating and its lubrication on the surface.

Mazur K., Stefanska A., and Hebda M. Analysis of chemical nickel plating
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PE3IOME. HikenoBaHHs 4acTO BUKOPHCTOBYIOTh Y PI3HMX BHPOOHHYHX IPOLIECax
JUIsl TIOJIIIIIEHHST BJIaCTHBOCTEW OCHOBHOrO Mertaiy. lleit meron mae Oarato mepesar, 30-
Kpema, IorepeKkae Kopo3ito, MiJIBUILY€E TBEPAICTh Ta MILHICTb, 30LIbIIYE 3HOCOTPUBKICTh
Ta MOJIIIIYE €CTETUYHHI BUTJIsA BUPOOiB. KpiM Toro, #oro 4acTo 3acTOCOBYIOTH Mifl Yac
3BapIOBaHHA Ta NMasHHA. HaHeceHU MOKpHB Kpallle 3MOYYETHCS, a TAKOXK 3’ €THAHHSA PI3HUX
MaTepiajiB SKICHIIII. 3pa3ku BUTOTOBJICHO y (opMi TpyOOK pi3HOro jAiamerpa i3 aycTeHIT-
Hoi crani ASM 5510. TIpoananizoBaHO BIUIMB HIKENIOBAHHS Ta HOrO MapaMeTpiB Ha SIKICTh
MOKPUBIB. MIKpPOCKOMIYHUMH JIOCTIDKEHHSIMH MiATBEPIKEHO PIBHOMIPHICTh HaHECCHHS
MOKPUBIB Yy BUMAJKOBO BUOPAaHUX MAIISIHKAX MONEPEYHOro mnepepizy. BukoHaHO OJIHM3BKO
100 BuMiproBanb. OTprMaHi pe3yJabTaTH MalOTh BRXKIIMBE 3HAYCHHS Ul PEHTA0EIbHOCTI Ta
ITiIBUIIEHHS TIPOAYKTUBHOCTI HIKEIIOBAHHSI.

PE3IOME. HukenmupoBaHHE YacTO HCIIONB3YIOT B Pa3IUYHBIX IPOMU3BOICTBEHHBIX
Iporeccax Uisl YAy4IIeHNs] CBOMCTB OCHOBHOI'O METaJlla. DTOT METOA MMEET MHOTO Ipe-
HMMYILIECTB, B YaCTHOCTH, IPEAYNPEXKIAET KOPPO3HIO, MOBBIIIAET TBEPJOCTh U MPOYHOCTb,
YBEJIMYUBAET U3HOCOCTOMKOCTh M YAy4IIaeT 3CTETUUHbIN BUI u3nenuil. Kpome toro, ero
YacTO NMPUMEHSIOT NPHU CBapke M maiike. HaHeceHHbIE MOKPBITHSA JydIlle CMAYHMBACTCS, a
TaKXKe COCJMHEHNS Pa3InYHBIX MaTepHajioB Oonee kauecTBeHHbIE. OOpa3Ibl U3rOTOBIIECHBI
B (hopme TPYOOK paziMvHOro JAuamerpa u3 aycreHuTHoit cramu ASM 5510. TIpoananu3u-
POBaHO BJIMSIHUE HUKEIMPOBAHUS M €r0 MapaMeTpoB Ha KAUuecTBO MOKPHITHH. MUKpPOCKO-
MTMYECKUMH HCCIECOBAaHUAMH ITOATBEPXK/IEHA PABHOMEPHOCTh HAHECEHWS MOKPHITHI B
CIIydaiiHO BHIODAHHBIX y4acTKax IMOIMEPEeYHOro cedeHus. BrmmomHeno okomo 100 m3mepe-
Hui. [lomydeHHble pe3ynbTaThl MMEIOT OONBIIOE 3HAYEHHE /ISl PeHTA0ETHbHOCTH W MOBBI-
IIEHHUS PON3BOIUTENEHOCTH HUKEINPOBAHHMS.

SUMMARY. Nowadays the nickel electroplating process is commonly used for a
variety of manufacturing applications. In general, electroplating improves a wide range of



properties not inherently present in the base material. Nickel plating is a method which has
many advantages i.e.: prevents corrosion, improves hardness and strength, increases
resistance to wear as well as gives the aesthetic view of the products. Moreover, the nickel
electroplating process in industrial applications is often used during joining or brazing. The
applied coating increases the wettability of liquid brazing on the base material surface as
well as improves the quality of the connection between different materials. The paper
presents results concerning the analysis of setting for nickel electroplating process. Samples
for investigation in the form of tubes with a variable diameter were prepared from
austenitic stainless steel AMS 5510. The effect of nickel plating procedures and current
parameters on the quality of the obtained coatings were analyzed. Uniformity and thickness
of the applied layers were verified in randomly selected cross-section areas by microscopic
observation. At least 100 measurements for each sample were performed. The optimized
process parameters allowed saving 100 s in nickel-plating process, independent of the tube
diameter. Obtained results have a significant importance in cost-savings and increased
productivity of the nickel plating process.

Stechyshyn M. S., Skyba M. Ye., Student M. M., Oleksandrenko V. P.,
and Lukyaniuk M. V. Residual stresses in the structural steel layers
nitrided in decaying diSCharge..........ccooveiiiiiieiieeee e 96

PE3IOME. JlocnimpkeHO BIUIMB TPUBAJIOCTI a30TyBaHHs, TEMIIEPATyPH, CKIIay ra3o-
BOi cyMinri Ta ii THCKY Ha BHYTPIIIHI 3aJIMIIKOBI HANPYXKEHHsI 1 XapakTep iX po3mofiny mno
rIUOKHI M(Y31HHOro apy a30TOBaHUX Y TIIFOYOMY PO3psii KOHCTPYKIIHHUX cTaei.

PE3IOME. VccnenoBaHo BIUSHHME BPEMEHH a30TUPOBAHUSA, TEMIIEPaTyphl, COCTaBa
ra30BOM CMECH M €€ JaBIEHUS Ha BHYTPEHHHME OCTATOYHbIC HANpPSDKEHHE M XapakTep HX
pactipezeneHus no riyoune TUQQy3nOHHOrO Cllos KOHCTPYKIMOHHBIX CTalleid, a30THPO-
BaHHBIX B TJICIOLIEM Pa3pse.

SUMMARY. The influence of the nitration time, temperature, composition of the gas
mixture and its pressure on the distribution pattern and the magnitude of internal residual
stresses over the depth of the diffusion layer of structural steels nitrated in the glow
discharge is studied.

Zvirko O. I, Kret N. V., Tsyrulnyk O. T., and Venhryniuk T. P. The influence
of the operated gas pipeline steels texture on their resistance
T DIITHIE TrACIUNE. oo e 101

PE3IOME. BunpoOyBaHHsAMH Ha yHapHy B’si3kicTh 3paskiB [llapmi, Bupizanux y piz-
HUX HampsiMax BIJIHOCHO OCi TpyOW, BCTAHOBJICHO BIZIMIHHOCTI B OMOpPI KPUXKOMY PYHHY-
BaHHIO (DEPUTHO-TIEPIIITHUX CTael Y BUXITHOMY Ta eKCIUTyaTOBAHOMY CTaHaX 3aJIeKHO BijI
opieHTamii 3pa3kiB. HaiiBummii piBeHb ymapHOi B’S3KOCTI BIACTUBHI OCHOBHM 3pa3Kaw,
JIeI0 MEHIINH — TaHTeHIIaJIbHIM, a HAWHIKYHH — paialbHAM 3pa3KaM, Y SKHX IUIOMIMHA
pyHiHYBaHHS TapajieibHa IDIOMKHI BalbIIOBaHHS. TpHBalia eKCIDTyaTamis cTaled iCTOTHO
3MEHIIYE iX OImip KPUXKOMY pYHHYBaHHIO, TIPH I[bOMY yIapHA B’S3KICTh paialbHUX 3pas3-
KiB 3a3BUYai HIDKYA 33 PErJIaMEHTOBAHY B Tally3i.

PE3IOME. VctibiTaHWSIMA Ha YIApHYIO BSI3KOCTh oOpa3ioB lllapmu, BeIpe3aHHBIX B
Pa3HBIX HANpaBJIEHUAX OTHOCHTENIHHO OCH TPYOBI, YCTAHOBIJICHBI PA3IUYUs B COINPOTHBIIE-
HUU XPYNKOMY Pa3pyLICHUIO (hepPUTO-TICPIUTHBIX CTaleld B MCXOMHOM W OKCILTYaTHPO-
BaHHOM COCTOSIHUSIX B 3aBHCHMOCTH OT OpHeHTauuu oOpasioB. HambGonee BBICOKHH ypo-
BEHb YAApHOH BA3KOCTH IPHCYIIUHA OCEBBIM 00pa3liaM, HEMHOTO MEHBIIHMH — TaHT HL[HAIb-
HBIM, a HanOoJee HU3KUHA — paJualbHBIM 00pa3liaM, B KOTOPBIX IUIOCKOCTH Pa3pyILCHUS
napajuieNibHa IUIOCKOCTH TIpoKaTta. JlinTenbHas OKCIUTyaTalysi cCTajieil CYIIeCTBEHHO
YMEHBIIIAEeT UX CONPOTHBIICHHE XPYIIKOMY pa3pyLICHHIO, IPH 3TOM ypOBEHb yIapHOH Bs3-
KOCTH paJIMajbHBIX 00pa3LoB 0OBIYHO HIKE PErIAMEHTUPOBAHHOTO B OTPACIIH.

SUMMARY. Differences in the brittle fracture resistance of ferrite-pearlite steels in as-
received and operated states depending on specimens orientation were determined by



impact strength tests of Charpy specimens cut out in the different directions relative to the
pipe axis. Longitudinal specimens had the highest level of impact strength, transverse
specimens had somewhat lower level, and radial specimens with the fracture plane parallel
to rolling plane, — the lowest one. Long-term operation of steels significantly reduces their
resistance to brittle fracture, and the impact strength level of radial specimens was usually
lower than that regulated in the industry.

lasnii V. P. and Junga R. Phase transformations and mechanical properties
of NiTi based shape memory alloy .........ccocoviiiiiiii 107

PE3FOME. NocnimkyBanu cruiaB HITHHON NissgTiss2 y BHIJISII OPyTKa JiaMeTpoM
8 mm i gpory — 1,5 mm. /{udepeHniiiHo0 CKaHIBHOIO KaJJOPUMETPI€I0 BCTAHOBJIEHO TEM-
nepaTypu (ha30BUX MEPEXOIIB, SKi Pi3HI U MPYTKA 1 IpoTy. BusHaueHO 3a KIMHATHOI TEM-
nepaTypu HanpyKeHHsl T0YaTKy Ta 3akKiH4eHHs ()a30BUX IepeTBopeHb. IIpoaHasizoBaHO
BIUIMB JliaMeTpa 3pa3KiB Ha TemIiepatypu (ha30BHX IMepeTBOpeHb, Ae(OPMiBHY MOBEHIHKY
CIUIaBy Ta Horo 0a30Bi MeXaHiYHi BIACTUBOCTI.

PE3FOME. ViccnenoBanu criaB HUTUHON NissgTias2 B BUIE TpyTKa & 8 mm u mpo-
Bosioku J 1,5 mm. [uddepennmanbHoil ckaHUPYIOIIEH KaIOpUMETpHEH ONpPEiIeeHO TeM-
neparypbl (a3oBbIX MPEBPAILICHUH, KOTOPBIE Pa3IM4Hbl JJIsl TIPYTKa U npoBosioku. Ompe-
JIEJICHO HANpsDKEHHE Hayvala U OKOHYaHHs (Pa30BBIX MPEBPALICHUN MPU KOMHATHOW TEM-
nepatype. IIpoaHanu3upoBaHO BIUSHHE AWAMETpa OOpas3loB Ha TeMIEpaTyphl (ha30BBIX
HpeBpalleHni, regopMaIMoHHOe TTOBEACHHE CIUIaBa U €r0 MEXaHW4ECKUe CBOMCTBA.

SUMMARY. The NissgTisa alloy in the form of a rod & 8 mm and a wire & 1.5 mm
is investigated. The phase transformation temperatures that are different for the rod and
wire are estimated using differential scanning calorimetry. The stresses of the beginning
and end of phase transformations at room temperature are determined. The influence of
diameter on the phase transformation temperatures, the deformable behavior of the alloy
and its mechanical properties are analyzed.

Holovatiuk Yu. V., Pokliatskyi A. H., Ostash O. P., and Labur T. M. Improvement
of structural strength of welded joints of sheets made of the AI-Cu-Mg alloys ...... 112

PE3IOME. JTocnimkeHo 3BapHi 3’€JJHAHHS JIMCTIB TOBIMHOIO 2 MM 3 alFOMIHIEBOTO
cwiaBy J[16T (anamora 3akopmonHoro ciuiaBy 2024-T3), sikuii Ha CbOTOAHI BIIHOCSTH 10
HEPEKOMEHJIOBAHHX I 3BApIOBAaHHS. 3’€IHAHHS OTPUMAHO 3BAPIOBAHHAM TEPTAM 3 Iepe-
MillyBaHHSM. BcTaHOBIIEHO, 110 32 KOMIUIEKCHUM MapaMeTpOM KOHCTPYKIIMHOI MIIIHOCTI,
SIKMH BU3HAYAIOTh XapaKTEPUCTUKH MIIHOCTI 1 IUKIIYHOT TPIIIMHOCTIMKOCTI, METAI IIBA LIUX
3’€IHaHb y 2,4 pa3u nepeBakac OCHOBHUIA 1y 3,7—12 pa3iB — meTain mBa 3’€JHaHb CIUIaBY
Ty J[16, oTpuMaHuX 3a pi3HUX TEXHOJIOT1H 3BAPIOBAHHS IUIABJICHHSM 1 TEPMIYHOT 0OpOOKH.

PE3IOME. ViccnenoBaHbl CBapHBIE COCAMHEHHS JIMCTOB TONIIMHON 2 mm U3 alfOMH-
HueBoro cmiaBa 16T (anamora 3apyoexnoro cruraBa 2024-T3), koTopelil ceromHs He pe-
KOMEHAYIOT Uil cBapku. CoeMHEHHS TOMy4eHbl CBApKOW TPEHHEM C NepeMEIMBAHHEM.
Y CTaHOBIIEHO, YTO M0 KOMIDIEKCHOMY NapaMeTpy KOHCTPYKIHOHHOW IPOYHOCTH, Opere-
JSIEMOMY XapaKTePUCTUKAMU IIPOYHOCTH U LHUKIMYECKON TPEIIMHOCTONKOCTH, METAII IBa
STHX COeNWHEHHH B 2,4 pa3a MpeBbIIIaeT OCHOBHOI 1 B 3,7—12 pa3 — MeTailI mBa COeTMHE-
HUH crutaBa Tana /{16, Homy4eHHBIX ¢ IIOMOIIBIO PA3IMYHBIX TEXHOIOIMH CBapKU M TEPMU-
4ecKoi 00paboTKH.

SUMMARY. Welded joints of 2 mm thick sheets of aluminum 16T alloy (analogue
of 2024-T3 alloy) which today are considered to be not recommended for welding are
investigated. The joints are obtained by friction stir welding. It is established that basing on
the complex structural strength parameter determined by the strength and the fatigue crack
growth resistance characteristics, the weld metal of these joints is 2.4 times better than the
base metal and also in 3.7-12 times than the weld metal of the JI16T aluminium alloy joints
obtained using various welding and heat treatment technologies.



Knysh V. V., Solovei S. O., Osadchuk S. O., and Nyrkova L. I. The influence
of high-frequency mechanical impact strengthening of the butt welded
joints of 15XCH/] steel on their atmospheric corrosion and resistance
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PE3FOME. OOrpyHTOBaHO €(pEKTHBHICTh TEXHOJIOTIi BHCOKOYACTOTHOI'O MEXaHIYHOTO
yaapy (BMY) s migBUIIeHHS XapaKTEpUCTHK OIOPY BTOMI CTHKOBUX 3BapHUX 3’ €/IHAHb
(33) Ha crazii BUTOTOBJICHHS METAJIOKOHCTPYKINH ab0 Miciis IX TPHBAIOl €KCIUTyaTallii B
30HI MOMIpHOTO KiliMary. ATMOC(epHHUI BIUIMB 3MO/EIFOBAHO BUTPUMYBAHHSAM 3pa3KiB y
KaMmepi 3 KOHTpOJIboBaHOI Bojorictio ['4 mpu 40°C i Bonorocti moBiTpst 98% BHpPOIOBK
1200 h. Ha Bromy BUIIpOOYBaHO 4OTHPH cepil 3paskiB 33 cTami: y BUXiJHOMY i 3MIl[HECHOMY
BMY craHax micns BATpUMYyBaHHs y kamepi ['4; micis Hanpamrosanns 2-108 nuknis HapaH-
Ta’KeHHs Ta BUTPUMKHU y Kamepi '4; micis nukmigHoro HampairoBanus 2-10° nukimis, Bu-
TpuMyBaHHsl y kamepi ['4 Ta moganpmoro 3minHeHHss BMY. BcraHoBieHo, 110 T€XHONIO-
rieto BMY MoxHa CyTTE€BO MiIBUIIUTH [UKIIYHY JIOBIOBIYHICTh CTUKOBHX 33 METAJIOKOH-
CTPYKIUIH, SIKi i 4ac eKcIuTyaTalii 3a3Har0Th BIUIMBY 3MIHHHX HaBaHTaXeHb 1 aTMocdep-
HUX TepenajiB 30HA OMIPHOrO KIiMaTy.

PE3FOME. O6ocHoBaHa 3()()EKTUBHOCTh TEXHOJOIMH BBICOKOYACTOTHOTO MEXaHH-
yeckoro yaapa (BMY) juist noBblIlieHHs1 XapaKTEPUCTUK COMPOTHBIICHUS YCTAIOCTH CTHIKO-
BbIX cBapHbIX coequHeHuid (CC) Ha CTaMu M3rOTOBJICHHS METAJNIOKOHCTPYKIHMHA U MocIe
UX JUTUTENFHOM SKCIUTyaTally B YCIOBHAX aTMOc(epbl yMepeHHOro Kiumara. JnuTensHoe
BJIMsSHHE aTMOoc(epbl CMOJEIMPOBAHO BBIICPKKOW B Kamepe ['4 ¢ MOBBIIIEHHOHN Biax-
HOCTBIO Bo3/yxa 98% mipu 40°C B Teuenne 1200 h. Ha ycTanocTs ucnbITaHbl YeThIpE CEPUU
obpasnoB CC cranu 15XCH/I: B ucxonHoMm u yrnpouHeHHoM BMY cocrosiHusx mociie Bbi-
nepxku B kamepe 1'4; nocne Hapa6orku 2-10° UKIOB HANIPSKEHUI M BBIIEPKKH B KAMEPE
T'4; nocne napa6orku 2-10° uKIIOB HarpyxkeHus, BbIIEpXKH B Kamepe 14 u nocienyro-
miero yrnpounenusi BMY. YcraHoBieHo, 4To 00paboTKa JIMHUU CIUIABJICHHS TEXHOJIOrHen
BMY naer BO3MOKHOCTb CYLIECTBEHHO YBEIMYUTH LIUKIMYECKYIO JTOJIFOBEYHOCTh CTBHIKO-
BeIXx CC MeTa/sIOKOHCTPYKIMH, KOTOpbIE NPH 3KCIUTyaTallMM IIOJBEPralOTCsl BIJIMSTHUIO
aTMoc(depsl yMEPEHHOI0 KJIMMaTa U IIePeMEHHBIX HaIpy30K.

SUMMARY. The effectiveness of the high-frequency mechanical impact (HFMI)
technology to increase the resistance characteristics of fatigue butt welded joints at the
stage of production of steel structures or after their long-time exploitation in moderate
temperate climate was established. The long-term influence of the atmosphere of moderate
climate was simulated by exposing the samples to a moisture chamber of G4 at a
temperature of 40°C and air humidity of 98% for 1200 h. Fatigue tests were carried out on
four series of butt welded joints of 15XCH/ steel: in the initial and treated by HFMI states
after exposing to the moisture chamber G4; after accumulation 2-10° cycles and exposure in
the moisture chamber G4; after accumulation 2-10° cycles, exposure to the moisture
chamber G4 and subsequent treatment by HFMI. It was experimentally established that the
use of HFMI technology could significantly increase the fatigue life of welded joints of
steel structures, which during the operation underwent the influence of the variable loads
and moderate climate.

Kapustian O. Ye., Ovchinnikov O. V., Skrebtsov A. A., Pohreliuk I. M.,
and Proskurniak R. V. Corrosion resistance of the welded joints
of titanium synthesized by the method of powder metallurgy..........cccccoevviiennnnn 128

PE3IOME. EnekTpoxXiMiYHUMH Ta TPaBIMETPHYHUMH JOCIHIDKEHHSIMH B arpeCHBHIX
CepeoBHIaX HEOPTaHIYHUX KHUCIOT (XJIOpHOHA, CYlb(aTHA) OIiHEHO KOpPO3ilHYy TpHB-
KIiCTh 3BapHHX 3’€IHaHB criedeHoro tutany BT1-0, oTpuMaHnX KOHBEKIIITHAM 3BaprOBaH-
HSM TepTsAM. BcTaHOBIIEHO, 10 MPOTUKOPO3iiHI XapaKTepUCTUKH METaTy 30HH TepMOMeXa-
HIYHOTO BIDIMBY BHIII ITOPiBHSHO 3 OCHOBHUM METaJOM depe3 (pOpPMYBaHHS OXHOPIIHIIIOU
CTPYKTYpH, ii MOmpiOHEHHS Ta CYTTEBOTO IiABUINCHHS ITUTOMOI IIITFHOCTI KOMITAKTOBAHO-
ro Martepiany (3MeHIIEHHS PO3MipiB Ta KiJIKOCTI MOpP) Ta BIJICYTHICTh Cerperarii JOMiIIoK.



[TinTBEepKEHO MEPCIEeKTHBY BUKOPUCTAHHS METOIB 3BapIOBaHHS THUCKOM JUIS BUTOTOB-
JIeHHS] BUPOOiB XIMi4HOI IPOMHCIIOBOCTI 31 CIIEYEHOT'0 THTAHY.

PE3FOME. DnexTpoXUMUYECKUMH U TPaBUMETPHUUECKHM HCCIEIOBAHUSAMU B arpec-
CHBHBIX CpeJlaX HEOPTaHHYECKUX KHUCIOT (XJIOpUaHasl, cyab(haTHAs) OICHCHAa KOPPO3HOH-
Has CTOMKOCTb CBAPHBIX COeIMHEHUN criedueHHoro Turana BT1-0, monydeHHbIX KOHBEKIHU-
OHHOM CBapKoOW TpeHHEeM. Y CTaHOBJIEHO, YTO MPOTHBOKOPPO3MOHHBIE CBOMCTBA MeTalljia
30HBI TEPMOMEXAHUYECKOT'O0 BO3JICUCTBUS BBILIE TIO CPABHEHUIO C OCHOBHBIM METAJIOM B
pe3ynapTate (OPMHUPOBAHUS OXHOPOMHOW CTPYKTYPHI, €€ HM3MEIbUYCHHS, CYIICCTBEHHOTO
TIOBBILIEHUS YAETbHON INIOTHOCTH KOMIIAKTUPOBAHHOI'O MaTepHalia (YMEHbILIEHUS pa3Mep-
OB U KOJIMYECTBA TIOpP) M OTCYTCTBHS cerperanuu npumMeceil. [1oaTBepk1eHO TepPCIEKTUBY
WCTIOJIb30BAaHUSI METOJIOB CBAapKMU JaBICHHEM JJIi W3TOTOBJIEHMS W3JENUNA XUMHUYECKOU
MIPOMBIIIJIEHHOCTH U3 CIIEYEHHOTO TUTAHA.

SUMMARY. Corrosion resistance of welded joints of sintered BT 1-0 titanium obtained
by convectional friction welding was evaluated by electromechanical and gravimetric
testing in aggressive media of inorganic acids (chloride, sulfate). It was established that
anticorrosive properties of the metal in the zone of thermomechanical impact are higher as
compared to the base metal due to formation of more homogeneous structure, its finer
structure and substantial growth in specific density of compacted material (by decreasing
the size and number of pores) and lack of impurities segregation. The prospect for using
pressure the welding methods to manufacture products made from sintered titanium used in
chemical industry is confirmed.

Khoma M. S., lvashkiv V. R., Datsko B. M., and Kuz 7. S. The influence
of hydrogen sulfide on corrosion-electrochemical properties of 20 steel
with zinc and aluminum based COAtINGS........ccevveeiieeriee e 136

PE3IOME. JlociikeHO KOpO3il0 IIMHKOBOI'O MOKPUBY 3 PO3ILUIABY Ta EIEKTPOMETa-
JI3aI[HOTrO AIOMIHIEBOrO Ta IMHKOBOTO B XJIOPHHO-ALETATHOMY PO3YMHI Ta MOJAENBHIH
MOPCBKil BOJIli, HACHYEHHX CipKoBOgHEM. [TokazaHo, 110 y XJIOPHIHO-ALETATHUX PO3YMHAX
BiH CHpUsie 3pOCTaHHIO NIBUAKOCTI Kopo3ii craini 20 Ouibliie Hixk Ha Hopsaok. J{is nuHKo-
BOr'O MOKPUBY 3 PO3IUIABY CIPKOBOJCHb HE 3MIHIOE i, a Juis eJeKTpoMeTalizaliifHoro —
3MeHIye B ~ 5 pa3iB. HacudaeHHs MoJiesTbHOT MOPCBHKOT BOAM CIPKOBOTHEM 3MEHIIYE IIBU/I-
KicTh Kopo3ii crani 20 B ~ 7 pa3iB, IMHKOBOrO MOKPUBY 3 po3IuiaBy B ~ 1,4 pa3u, a s
eNIEKTPOMETANI3aliHHOr0 — He 3MiHIO€E 1i. Hepo3unHHMI MPOAYKT KOpO3ii HUHKY Cyab(in
He NacuBYe Taki MOKpuBHU. CipKOBOJEHb NPU3BOAUTE 10 HE3HAYHOI'O 3pOCTaHHS LIBUAKOCTI
KOpO3ii eeKTpOMEeTaNi3alliiHOro alfOMiHIEBOTO MOKPUBY Y XJIOPUAHO-AI[ETATHOMY PO3YH-
Hi Ta MOJeNbHi# Mopchkiit Bomi. Ii 3HauenHs B 3—7 pasiB MeHme, Hix s cram 20, mo
CBITYMTH PO MOXKJIMBICTh BUKOPUCTAHHS IOKPHUBIB HA OCHOBI AIIFOMIHIIO JUISl 3AXUCTY CTa-
JIeH Bi KOpo3ii y CipKOBOJAHEBUX CEPEIOBHUIIAX.

PE3IOME. ViccienoBaHO KOPPO3HIO IIMHKOBOTO MOKPBITHS W3 paciuiaBa M AJIEKTPO-
METaJUTM3aIHMOHHBIX aIOMHHHEBOIO M IIMHKOBOI'O B XJIOPHUAHO-AaIlETaTHOM pPacTBOpPE H
MOJEIBHOW MOPCKOW BOZE, HACBILIEHHBIX cepoBonoponoM. [lokazaHo, 4TO B XJIOpUAHO-
aIeTaTHBIX PacTBOpax OH CIIOCOOCTBYET POCTY CKOpOCTH Kopposuu cranu 20 Ooiee, yeM
Ha TOpsAAOK. ISl IIMHKOBOTO MOKPBITHA M3 pPacijlaBa CEpPOBOIOPON HE MEHSET €€, a Uil
3JIEKTPOMETAJUIM3ALMOHHOTO — YMEHbIIAET B ~ 5 pa3. Hacelienne MoaenbHOH MOPCKOM
BOJIBI CEPOBOJIOPOIOM CHIDKAET CKOPOCTh KOppo3uu cTanu 20 B ~ 7, IMHKOBOTO MOKPHITHS
n3 pacmiaBa — B ~ 1,4 pasa, a 3IeKTPOMETAJUIM3AIMOHHOTO — HE M3MEHSIET €€ 3HaueHHIL.
HepactBopuMBIii IPOAYKT KOPPO3MM NIMHKA CyNTb(UA HE MACCHBHPYET TAKHWE TOKPBITHA.
Hanmame cepoBomopona NpUBOANT K HE3HAYUTENLHOMY POCTY CKOPOCTH KOPPO3UH HIIEKT-
POMETAIIIM3aMOHHOTO AJIOMWHHEBOTO TOKPBITHS B XJIOPWIHO-AallETaTHOM pPacTBOpe M
MOJIEIIbHON MOpCKoii Boae. Ee 3nauenus B 3—7 pa3 MeHbIne, yem st ctanu 20, 9To CBUae-
TEJECTBYET O BO3MOKHOCTH MCIIONB30BAHNUS IOKPHITHI HA OCHOBE AIFOMHHHUS JUIS 3aIIUTHI
CTaJiel OT KOPPO3UU B CEPOBOJOPOIHBIX CPEAAX.



SUMMARY. Corrosion of zinc coating from hot-dip galvanization and arc-sprayed
aluminum and zinc in chloride-acetate solution and a model sea water saturated with
hydrogen sulfide is investigated. It is shown that in chloride-acetate solutions it contributes
to the increase in the rate of 20 steel corrosion by more than an order of magnitude. For a
hot-dip zinc coating, hydrogen sulfide does not change it, and for the arc-sprayed it reduces
it in ~ 5 times. Saturation of model sea water with hydrogen sulfide decreases the rate of
corrosion of 20 steel in ~ 7 times, zinc coating from the hot-dip galvanization — in ~ 1.4,
and arc-sprayed — does not change its values. An insoluble product of corrosion zinc sulfide
does not passivate such coatings. The presence of hydrogen sulfide leads to a slight increase
in the rate of corrosion of the arc-sprayed aluminum coating in the chloride-acetate solution
and model sea water. Its value is in 3 to 7 times smaller than for 20 steel, which indicates the
possibility of using the aluminum-based coatings to protect steel against corrosion in the
hydrogen sulfide media.

Pochapskyi Ye. P., Melnyk N. P., and Koblan I. M. The influence of experimental
conditions on generation of magneto-elastic acoustic emission signals
in ferromagnetic MaterialS...........ccoiiiiiiiiiii e 142

PE3IOME. JlocnmifkeHO BIUIMB aMIUNTYOM IHAYKII{ mIepeMarHedyBajbHOTO OIS,
TOBIIMHM HEMArHETHOTO MPOIIAPKY MiXK HAKJIAJAHUM €JIEKTPOMArHeTOM 1 MOBEPXHEIO T1ac-
THHYACTHX (pepoMarHeTHHX 3pa3KiB (BUTOTOBJIEHHX 3 Hikony Ta craii CT.3) Ta iX TOBIIUHM
Ha MapaMeTpu CHTHAIIB MarHeTonpyxHoi akyctudHoi emicii (MAE). ExkcnepumenransHo
MIATBEP/KEHO BIUIMB IMX YMHHMKIB Ha ()OPMY OTMHAJIBHUX Ta CYMY aMIUITYJA CHTHAIY
MAE. BcraHoBieHo, 1110 TpUBajicTh reHepyBaHHsl curHaiiB MAE 3meHIyeTbest 3 pocToM
aMILTITYM 1HIYKLIT oSt 1 3pocTae 3i 3011bIIEHHSIM TOBIMH HEMAarHeTHOro MPOIIAPKY Ta
3pasKiB.

PE3FOME. ViccnenoBaHo BIMSIHUE aMIUTUTYIbl MHAYKIMH [TepEeMarHH4UBaeMoro Imo-
JIs1, TOJIIIMHBI HEMarHUTHOM MPOCIIONKN MEXAY MPUCTaBHBIM 3JIEKTPOMAarHUTOM U IOBEPX-
HOCTBIO IUIACTHHYATHIX (PePPOMArHUTHBIX 0OPa3LOB (M3TOTOBJICHHBIX M3 HUKEIS U CTAJIN
Cr.3), uX TONIIMHBI Ha MapaMeTpbl CHUTHAJa MAarHUTOYIPYTOM aKyCTHYECKOH 3MHCCHH
(MAD). DKCrepUMEHTaIbHO MOJATBEPIKICHO BIHMSHHE ITUX MapamMeTpoB Ha (OpPMY OrH-
Garomux ¥ CyMMY aMIUIMTYZ curHasna MAD. Y CTaHOBIIEHO, UTO MPOJODKUTENLHOCTh TeHe-
pHUpOBaHUs CUTHAIOB MAD yMeHBIIIaeTCsl ¢ pOCTOM aMIUIUTY (bl HHAYKIMH TTOJISL U PACTET C
YBEJIMYEHUEM TOJIIIMH HEMarHUTHON MPOCIOUKU U 00pa3IIoB.

SUMMARY. The influence of experimental factors: the amplitude of the induction of
the magnetization field, the thickness of the nonmagnetic interlayer between the c-core
electromagnet and the surface of the investigated sample, the thickness of the sample on the
parameters of the magnetoelastic acoustic emission (MAE) signals for plate-like
ferromagnetic samples (made of nickel and steel Ct.3) has been studied. The influence of
these factors on the shape of the envelopes and the MAE signals amplitudes sum is
experimentally confirmed. It was established that the duration of the MAE signal
generation decreases with increasing amplitude of the field induction and grows with
increasing thickness of the nonmagnetic interlayer and the tested samples thickness.
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