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3MICT

Cmanxesuy O. M., Pebom J]. I1. MeTomy ITYIHOTO iHTEIEKTY
JUTS aKyCTHKO-EMICIITHOTO JIiarHOCTyBaHHS CcTafiil pyitHyBaHHS (OTIIs7I).
Y. 2: IlITy4ni HEHPOHHI MEPEXKi Ta TTTMOOKE HABYAHHS. ...c..venvenreeurenrenreenrenrenieensennennnenne 5

Ha ocHOBI aHai3y HafHOBIIIHX AOCHIIKEHb PO3TIITHYTO MOXKIIHBOCTI BUKOPHCTAHHS
LITYYHUX HEHPOHHHUX MEPEeXk Ta METOAIB IIMOOKOT0 HaBYaHHS IS aBTOMATH3alii Ol -
pamroBaHHsA cuTHaNiB akycTtuaHoi emicii (AE), mo6 ineHTHdiKyBaTn cramii pyHHy-
BaHHSA. [IOpiBHIHO TOYHICTH PE3YNIBTATIB JUIS PI3HUX IIJIXOJIIB Ta BHOKPEMJICHO iX I1e-
peBaru Ta HeJOMIKU. [lepcrieKTHBHUM € BIPOBAPKEHHS y NMpakTuky AE miarHocry-
BaHHS METO/IIB INIMOOKOTO HaBYaHHSI.

KuarouoBi citoBa: akycmuuna emicis, wmyuna Helponna mepexca, 2iuboKe HaguanHs,
320PMKOBA HEUPOHHA MepedNCcd, DeKVPeHmHA HEUPOHHA Mepedcd, [Oermuikayis
deghexmis.

Anopeiixie O. €., /lonincoka I. A., Jlloouax M. O. KomiiekcHe 3acTOCyBaHHS
METOJly aKyCTHYHO eMicii Ta eHepreTUUHOTO MiAXO0AY JUIsl BU3HAYCHHS
3aJIUIIKOBOTO PECYpPCy €IeMEHTa KOHCTPYKIIT 3a [il TpHUBAIOro CTaTHYHOTO
HaBaHTAXCHHS, KOPO3ii 1 IETPAAAIIIT MATEPIATIY ...eeuverveentereretienienieeteneeeneeseeeneesaeeneesnees 16

[ToOynoBaHO KOMIUIEKCHHI METOJI 3aCTOCYBaHHs akycTuuHoi eMicii (AE) Ta enepre-
THUYHOT'O MiJXOMy Ul BU3HAYCHHS 3QJIUIIKOBOTO PECYpPCY TOHKOCTIHHUX €JIEMEHTIB
KOHCTPYKIIiH 32 JiT TPUBAJIOT0 CTATUYHOI'0 HABAHTA)KEHHS, KOPO3UBHOTO CEPEIOBHUINA
1 excIoTyaTamiiHol Aerpagarii MatepianxiB. B 0CHOBY mOKIaJieHO MepIInii 3aKOH Tep-
MOJIWHAMIKH JJIs1 OaJlaHCy €HEepTreTHIHHUX CKJIaTHUKIB i poOOTH 30BHINIHIX CHIJ, a Ta-
KOXX OallaHC MIBHAKOCTEH iX 3MIHM ISl €JIEMEHTApHOTO CTPHUOKA MPOCYBAHHS TPIIIN-
Hy. [IpuiHATO TinoTe3y JNiHIAHOT 3a1€XHOCTI PO3MIpy TUIONII AKTHBHOI TPIIIMHM BiX
KIJIBKOCTI BUAIJIEHUX TIpH 1IboMY imMIyJsibciB AE. 3MiHy B yaci mapameTpiB eKcIlIyara-
iHHOI merpanarii MaTepialy MaTeMaTHYHO 3MOJCIBOBAHO JIHIHHUMHU 3aJICKHOCTS -
MH. 3aqady NMpo BU3HAYCHHS 3AJIMIIKOBOTO PECYpCY TOHKOCTIHHOTO €JeMEHTa KOH-
CTPYKIIii PO3B’SA3aHO 3a JIOTIOMOTOI0 €HEPTeTUYHOTO MiAX0AY 1 3BeIeHO 70 audepeH-
LiaTBHOTO PIBHSHHSA 3 ITOYATKOBOIO 1 KIHIIEBOIO yMOBaMH. B oTpuManiii MaTemaTnd-
Hilf 3a[a9i HEBIIOMI J1Ba IMapaMeTph — PO3MIp MOYATKOBOI TIOCKOI TPIIIUHY 1 3aBaH-
Ta)KeHICTh MaTepiany Oins Hei, ski Bu3Ha4deHO Tak. [Ipunamom AE Bopomosk 3agaHo-
ro gacy (150 h) 3adixcoBano kinbkicTh iMmynbciB AE 1 mBHIKICTD iX paxyHKY, sSKi
TiICTaBICHO Y (OPMYIH U1l BU3HAYEHHS IUIONI ITOYaTKOBOI TPIIIMHM i HapaMeTpa



Tepyux O. M., €3epcvra O. A., Hocenxo B. K., I'agpunax H. M., Ilanosax H. JI.
EnexTpoxiMiuHi mapameTpy K0OaIbTOBUX aMOP(HUX CIUIaBiB

Y arpeCUBHHX CEPEIOBHINAX PIZHOT IIPHPOIIH. .. .evverreerrereenrenrrersenseessesseessessessesssensens 108

Pi3HEMH eNeKTPOXiMIYHUMH METOJaMH JOCIIIKEHO KOPO3iiHY TPUBKICTh KOHTAKT-
HOI Ta 30BHIIIHBOI IIOBEPXOHb CTPIYOK aMOP(HUX METaJIeBUX CIUIABIiB HA OCHOBI KO-
6aJ'II:Ty C072,0Fes,oSi11,oB12,o, C073,2Fe4,3Mn0,5Si5,3B16,7, C073,3(Fe, Ni, MO,
Mn)s 7(Sio2Bos)21 y Bomaux pozunnax HCl, NaCl ra NaOH. BcranoBneHo HalHMIKYY
KOpO3iiiHy TpuBKicTh ciiaBy Co70FesSiiioBi2o ¥ BCIX TOCTIIKYBaHUX arpeCHBHUX
cepenoBumax. Yactkona 3amina Co ta Fe Ha Mn, a Takox Ni, Mo jemo ii miaBumrye
BHACHIOK (DOpMyBaHHS IUTHPHAX OKCHIHUX IIapiB HA TIOBEPXHI.

KuarouoBi ciioBa: xobanwmosi amopgui cniasu, KopositiHa MpUEKiCmo, eieKmpo-
XIMIYHI XapaKmepucmuKu.

Kupunis B. 1., Maxcumie O. B., 3¢ipxo O. I, Llioc b. P., Kupunieé A. b. KoposiiiHo-
BTOMHA BUTPHUBAIICTH CTali 45 MiciIst MOBEPXHEBOTO HAHOCTPYKTYPYBaHHS

MEXaHOIMITYJIbCHOIO 0OPOOKOIO B PI3HUX CEPEIOBUIIIAK. .....veerveeeereerneeneeareeeesneeneens 115

Hocnimxeno BB texHonoriynoro cepenosuiia (TC) min yac ¢popMyBaHHS HaHO-
kpuctramiunoi ctpyktypu (HKC) Ha HOpMamizoBaHiii ByrieneBiii crami 45 mexaHo-
iMmyscHOIO 00poOKoro (MIO) Ha mapamerpu HKC Tta omip BTOMHOMY Ta KOpO3iiHO-
BTOMHOMY pyHHYyBaHHIO ¥ 3%-My po3unHi NaCl. Ha 3pa3kax oTpuMaHO MOBEpXHEBHI
map 3 ¢pepurHo-aycreHitHoro HKC ta posmipom 3ephna deputy 14 i 23 nm miciss MIO
B MiHCpaIBHIA OJHBI Ta MOBITPi, BIAMOBiAHO. BcTaHOBIEGHO, 10 BTOMHA BHTPHBA-
nicth cran 3 HKC cytreBo BuIa, Hixk 0e3 MOBEPXHEBO 00POOIICHOTO MIapy, Ta MpaK-
TUYHO He 3ayexuth Bif tuny TC mig yac MIO. HaiiBunum omopom Kopo3iiHiii BToOMI
BoJiozie cranb 3 noBepxHeBoto HKC, copmoBanoro MIO B onuBi. OTpuMaHi pe3yiib-
TaTH MPOaHaTI30BaHO 3 ypaxyBaHHIM xapaktepucTuk HKC, MikpoTBepIoCTi 3MillHe-
HOTO IIapy, PO3MOALTY B HbOMY 3aJHIIKOBHX HANPYXXEHb Ta XIMIYHHX E€JIEMEHTIB
(H, N, Cta O).

Kawou4oBi cinoBa: nanoxpucmaniuna cmpyxmypa, cepeonbogyieyeéa cmaib, 6momd,
KOPO3IliHA 8MOMA, 3ATUUKOB] HANPYHCEHHA.

Kpeuxoscvra I'. B., @edoposuu A. T., Koneii b. B., Muxaiinox B. B. Brmus
MTO3aIIEHTPOBOTO PO3TATY Ha KOPO31HHO-BTOMHY BHTPHBAIIICTh

S ETT0 103507 040 11 21 < ) (U 121

HacocHi mTaHru eKCIulyaTyloTh Y CKJIQJHHX YMOBAaX, COPHYMHEHHUX II€I0 BHCOKHX
3HaKO-3MiHHUX HaBaHTA)KEHb Ta KOPO3MBHO-aKTHBHHX TEXHOJOTIYHHX CEPEIOBHILI Y
CBepUIOBHHAX. HaikopcTKilli yMOBH HaBaHTa)KeHHsI HACOCHHX LUTAHT MOB’S3YIOTh 3
MO3AIIEHTPOBUM PO3TSroM. [l IpOrHo3yBaHHS pOOOTO3MATHOCTI E€KCILTyaTOBaHHX
HAaCOCHUX LITAHI 3alpOIIOHOBAHO IMITALIITHO-PO3PaXyHKOBE MOJIEIIOBAHHS HaIpy-
JKEHb, SIKi BHHUKaTUMYTh Y HUX 32 peaJbHUX eKcIulyaraliiHux ymoB. Excriepumen-
TaJIbHO MOKa3aHo, 110 32 I03alleHTPOBOrO PO3TATY IUTAHT IX YTOMHA BUTPHBATICTb
3HWUXKYEThCS, & BTOMHI XapakTepucTUku mtaHr 3i craigeid 20H2M ta 15SH3MA micins
5 pOKiB eKcILTyaTallii CTaf0Th MPaKTUIHO OJTHAKOBI.

KuarouoBi ciioBa: nacocna wimanea, Hanpysicenns, HanpysiceHo-0e)opmMosanuti Cma,
8MoMa, nO3ayeHmposuti po3mse.

Tumyco M. b., 3ine 1. M., Kopniti C. A. InriOyBaHHs KOpO3ii aJrOMiHIEBOTO
CIUTaBY B XJIOPUIOBMICHOMY CEpPEIOBHIII KOMIIO3HIIIEIO

Ha OCHOBI JEKCTPHHY Ta HATPIIO 130ACKOPOATY ... .eveeviemeieeieniieieeiiesieenieeeeseee e enee e 129

MerogamMu €IEeKTPOXIMIYHOT IMIIEZJAHCHOT CIIEKTPOCKOINii, €IEeKTPOHHOI CKaHIBHOT
MIKPOCKOIMIi Ta €HeProAMCIEPCIHHOrO PEHTTeHIBCHKOIO aHaNi3y MOCIIIKEHO iHTI-
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Stankevych O. M. and Rebot D. P. Methods of artificial intelligence
for acoustic emission diagnostics of fracture stages (A review).
P. 2: Artificial neural network and deep learning............ccoevvevveveeviieceiieenieeieceese e 5

Based on the analysis of the latest studies, the possibilities of using artificial neural
networks and deep learning algorithms for automating the processing of acoustic
emission (AE) signals to identify fracture stages are considered. The accuracy of the
results for different approaches is compared and their advantages and disadvantages
are highlighted. Deep learning methods have broad prospects for implementation in
practice of AE diagnostics.

Keywords: acoustic emission, artificial neural network, deep learning, convolution
neural network, recurrent neural network, identification of defects.

Andpreikiv O. Ye., Dolinska I. Ya., and Liubchak M. O. Complex application

of the method of acoustic emission and energy approach to determine

the residual life of a structure under effect of long-term static load,

corrosion and material degradation............cccceceveririnirinenenececcee e 16
A comprehensive method of applying acoustic emission (AE) and the previously
developed energy approach to determine the residual lifetime of thin-walled structural
elements under conditions of long-term static load, corrosive environment effect and
operational degradation of materials is developed. The method is based on the first
law of thermodynamics of the balance of energy components and the work of external
forces, as well as their rates of change for an elementary jump of crack propagation.
The hypothesis of a linear relationship between the size of the area of the active crack
and the number of acoustic emission pulses released at the same time is assumed. The
change in the characteristics of the oil and gas pipeline material during its operational
degradation is mathematically modeled by a linear dependence on time. The above-
formulated problem of determining the residual lifetime of a thin-walled structural
element was solved using the energy approach and reduced to a differential equation
with initial and final conditions. In the mathematical problem obtained in this way, two
parameters are unknown: the size of the initial plane crack and the loading parameter
of the material near it. These parameters were determined as follows. With the help of
the AE device, during the given time (150 hours), the number of AE pulses and the
rate of their counting were recorded. These values were introduced into the
established formulas for determining, the area of the initial crack and the parameter of



Keywords: cobalt amorphous alloys, corrosion resistance, electrochemical charac-
teristics.

Kyryliv V. I, Maksymiv O. V., Zvirko O. L, Tsizh B. R., and Kyryliv Ya. B.
Corrosion fatigue endurance of steel 45 after surface nanostructuring
by mechanical pulse treatment in different environments...........c.ccocevevereneneenennens 115

The influence of the technological environment (TE) during the formation of a
nanocrystalline structure (NCS) on the normalized carbon steel 45 by mechanical
pulse treatment (MPT) on the parameters of the NCS and resistance to multicycle
fatigue and corrosion-fatigue failure in a 3% NaCl aqueous solution was investigated.
On the specimens, a surface layer with a ferritic-austenitic NCS and a ferrite grain
size of 14 and 23 nm was obtained after MPT in mineral oil and air, respectively. It
was established that the fatigue endurance of steel with NCS is significantly higher
than that without a surface treated layer, and practically does not depend on the type
of applied TE during MPT. The highest resistance to corrosion fatigue is characterized
by steel with a surface NCS formed by MPT in oil. The obtained results were analyzed
taking into account the NCS characteristics, the microhardness of the strengthened
layer, the distribution of residual stresses and chemical elements (H, N, C and O).

Keywords: nanocrystalline structure, medium carbon steel, fatigue, corrosion
fatigue, residual stresses.

Krechkovska H. V., Fedorovych Ya. T., Kopei B. V., and Mykhailiuk V. V. The effect
of eccentric tension on the corrosion-fatigue resistance of pump rods....................... 121

Complex operating conditions of sucker rods in wells are caused by the action of high
alternate loads and corrosive-active technological environments. The most severe load
conditions of sucker rods are associated with eccentric tension. In order to predict the
performance of operated sucker rods, simulation and calculation modeling of the
stresses which will occur in them under real operating conditions is proposed. It is
experimentally demonstrate that under eccentric tension of rods, their fatigue life
decreases, and the fatigue characteristics of rods made of 20H2M and 15H3MA steels
become practically the same after their 5 years of operation.

Keywords: sucker rod, stress, stress-strain state, fatigue, eccentric tension.

Tymus M. B., Zin I. M., and Korniy S. A. Corrision inhibition of an aluminum
alloy in a chloride-containing environment by a composition

based on dextrin and SOdium 1SOASCOIDALE. ..........eeievvieuiieiiiiiiiiiiee e 129

Using the methods of electrochemical impedance spectroscopy, scanning electron
microscopy, and energy dispersive X-ray analysis, the corrosion inhibition of
aluminum alloy in a neutral chloride-containing environment with a composition
containing equal weight amounts of dextrin and sodium isoascorbate was investi-
gated. An approximately 20-time increase in the charge transfer resistance of the
aluminum alloy due to the protective effect of the inhibitory composition at its
optimal concentration was established. A dense adsorption organic film was found on
the surface of the metal in the inhibited solution. The degree of metal corrosion
protection by the dextrin-isoascorbate composition exceeds 90%. The practical effect
of the research is the possibility of obtaining an environment friendly inhibitory
composition based on renewable plant materials for corrosion protection of aluminum
alloy constructions.

Keywords: dextrin, sodium isoascorbate, corrosion inhibition, aluminium alloy,
electrochemical impedance spectroscopy, energy dispersive X-ray analysis, degree of
protection.



