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Skalskyi V. R., Stankevych O. M., Klym B. P., Lisnichuk A. Ye., and Velykyi P. P.
Identification of fracture mechanisms of cement mortar reinforced
with basalt and polypropylene fibers..........coccvevireriirieiieiiiriiinererere e 7

PE3FOME. TpUTOYKOBUM 3THHOM BHUIIPOOYBAaHO IEMCHTHUH KaMiHb, apMOBaHHA Oa-
3aJbTOBOIO Ta MOJMIMPOMiIeHOBOIO ibpamu. [IpoananizoBaHO IMOBIpHI MEXaHI3MH IO -
peHHs TpinmHu y GidpobeToHi 3 JonomMoror MeToay akyctiuyHoi emicii (AE). Becranos-
JICHO BIUTUB Pi3HOI 00’ €MHOI yacTku GiOp Ha KpHBi “HaBaHTaKCHHSA—TIPOTUH, TPAHIYHE
HaBaHTaXeHHs, nedopmariiro, AE-akTuBHICTH Ta napamerpu curHaniB AE. Busineno, mo 3a
3MIHOIO TapameTpiB curHajiiB AE 3 HAKOIMYEHHSIM MOIIKOKEHOCT]I apMOBAaHOTO LIEMEHT-
HOTO KaMEHIO MO>KHA BHSBJIATH THIIM Ta MEXaHI3MU HOTO pyHHYBaHHS.

Karouosi cnoBa: axycmuuna emicis, ¢ibpobemon, eeiisniem-nepemsopenis, 6a3anvmosa
ma noainponiieHosa Qiopu.

SUMMARY. Cement mortar reinforced with basalt and polypropylene fibers under
three-point bending test are investigated. Acoustic emission method has been applied to
study the crack growth mechanisms of reinforced cement mortar. The influence of different
content of basalt and polypropylene fibers on the load-deflection curves, ultimate load, AE-
intensity and AE-signals parameters are investigated. It is established that when changing
the AE-signals parameters with damage accumulation of cement mortar it is possible to
identify the types and mechanisms of its fracture.

Keywords: acoustic emission, fiber reinforced concrete, wavelet transform, basalt and
polypropylene fibers.

Ganulich B. K., Ivanytskyi Ya. L., Boiko V. M., and Shyshkovskyi R. O.
Calculation of theoretical strength of metals and experimental approbation............... 19

PE3IOME. 3anponoHOBaHO po3paxyHOK TEOPETHYHOT MIIHOCTI MeTally 3a BiIpUBY Ta
3CyBY: NEpIIy BU3HAYa€MO MOPIBHAHHAM eHeprii nedopmarii y MOMEHT BiJIpHBY i3 eHepre-
TUYHUMH 3aTpaTaMy, HEOOXITHWMH AJI BUIIAPOBYBAHHSA, APYTy — IOPIBHSIHHAM €Heprii
nedopMyBaHHS 3 €HEPTeTHYHUMHM 3aTpaTaMy, HEOOXIIHUMH IUIS TUTABJICHHS MeTaly. 3a-
MIPOTIOHOBAH1 (POPMYIH PO3PaXyHKY HE BUMAraroTh JOJATKOBUX IIPHITYIIEHb PO TPAHIIHY
nepopmanito. OOYUCICHO TCOPETUYHY MIIHICTh IS AOMIHIIO, 3aii3a, Mifi, HIKeJo,
CBUHIIIO Ta IIMHKY. BH3HAaYeHO eKCTIepUMEHTAIILHO peanbHy MIIHICT cTam 651 Ta rpaHmy-
Hy aedopMariiro, sika 30iraeThCs i3 TEOPETUYHO BCTAHOBJICHOIO.



KarouoBsi cnoBa: meopemuuna miynicmo 3a 6i0pugy ma 3cy8y, numoma menjioma napo-
VIMBOPEHHs, NUmMoma menioma niasients, enepeis oegpopmysanns, ninii Jooepca, peans-
Ha MiyHicmy, Oepopmayis pylHYBaHHS.

SUMMARY. A method to calculate the theoretical breaking strength of the metal and
its theoretical breaking strength under shear conditions is proposed. The first of the men-
tioned strength values is determined by comparing the deformation energy at the time of
breaking with the energy loss required for evaporation. The second one (based on experi-
mental observations of the Luders lines obtained by electron microscope, x5000) is deter-
mined by comparing the deformation energy with energy loss required for metal melting.
The theoretical strength for aluminum, iron, copper, nickel, lead and zinc is calculated
theoretically. Experimental values of the limit deformation of 65T steel close to the cal-
culated values for iron, are obtained.

Keywords: theoretical breaking strength, specific vaporization heat, theoretical shear
strength, specific melting heat, deformation energy, Luders lines.

Yasniy V. P., Student O. Z., Yasniy P. V., and Nykyforchyn H. M.
Micromechanism of fatigue cracks propagation in pseudoelastic NiTi alloy
With ShAPE MEMOTY......eiiiiiiiiieii ettt e s 25

PE3FOME. Tlpoanamni3oBaHO KiHETHYHI OCOOJMBOCTI Ta MiKpOMEXaHI3M ITONITHPEHHS
BTOMHOI TPIIITHA B TICEBIONPY>KHOMY CITIaBi HITHHOJ 3 TaM STTIO (OpMH B yMOBax CTa-
JIOAMITTITY THOTO IMKJIIYHOTO HaBaHTKEHHS 3a acuMeTpii mukiay R = 0,2 Ta 0,5. Beranos-
JICHO, 110 HE3aIEXHO BiJ mapaMeTrpa R yTOMHa TpillMHA MOLIMPIOBATACS 32 MEXaHI3MOM
KBa3iBiJIKOJY, 1[0 3yMOBJIEHO Jle()OpMalliiHIM ayCTeHIT-MapTeHCUTHUM TIE€PETBOPEHHSIM Y
il BepIIMHi. 3 HUM TIOB’SI3QJIM 1 BiJIOBIJAJIbHICTh MAaKCUMAJILHOTO 3HAYCHHS KOeillieHTa
IHTEHCHBHOCTI HaNpy)XeHb y IUKII HaBaHTa)XCHHs, a HE HOro po3Maxy, 3a KIHETHKY pyil-
HYBaHHJ 31 3MiHOIO acumeTpii R.

KuarouoBi cnoBa: ncesdonpyocnuti NiTi cnnas, picm ymomuoi mpiwuHu, acumempis
6 YUK HABAHMAICEHHS, MIKDOMEXAHIZM PYUHYBAHHS.

SUMMARY. The peculiarities and micromechanism of fatigue crack growth in pseu-
doelastic NiTi shape memory alloy under constant amplitude loading at stress ratios R = 0.2
and 0.5 were analyzed. It was found that fatigue crack growth in the second section of its
growth diagram occurred by the quasi-cleavage mechanism, regardless of the parameter R,
which was caused by the deformation austenite-martensitic transformation at its tip. This
phenomenon also explained the responsibility of the maximum stress intensity factor (SIF),
though not SIF range, for the fracture kinetics with change of the stress ratio R.

Keywords: pseudoelastic NiTi alloy, fatigue crack growth, stress ratio, micromechanism of
fatigue crack growth.

Syrotyuk A. M., Babii A. V., Barna R. A., Leshchak R. L., and Maruschak P. O.
Corrosion fatigue crack growth resistance of steel for boom sprayers frame.............. 30

PE3IOME. TloOynoBaHO aiarpaMu pocTy BTOMHOI TpimHu y cram Cr3mc y gemine-
pali3oBaHii BOAI Ta HACHYCHUX PO3YMHAX iHCeKTUIMAy Hyper /[ i piikoro KOMIDIEKCHOTO
nmobpuBa KAC-32, a Takox OI[IHEHO BiJMOBI/IHI 3HAYCHHS TOPOTOBOTO Ta KPUTHYHOTO KOE-
¢hilieHTIB IHTEHCUBHOCTI HaNpyXeHb. Bcranosieno, mo y pozunHi Hypen | mBuakicts
POCTY BTOMHOI TPIIIMHK MIBUILY€ETHCS, a B po3urHi KAC-32 3HIKYETBCS IPOTH BUIPOO y
noBiTpi. J{ns neminepanizoBaHol BoAM iCHY€e XapakTepHe ii 3HaueHHs, HUKYE SKOTO TPIIlIv-
HOCTIHKICTD CTalli 301BIIYEThCS, a BUIIE — MOHMKYEThesA. OnepkaHi pe3ylnbTaTH MOXKYTh
CIIy>KHTH OCHOBOIO ISl TIPOTHO3HHUX PO3PaxXyHKIB pOOOTO3MATHOCTI Ta 3aJMIIKOBOI TOBrO-
BIYHOCTI KapKaca MITaHTH 00ONpPHCKyBaJa.



KarouoBi cioBa: xapkac wmanzu obnpuckysaua,; HusbKogyeneyegi KOHCMpYKYitini cmari;
PIOKI poboui cepedosuiya; YUKIiYHe HABAHMANCEHHS, GMOMHA MPIWUHA, WEUOKICMb
pocmy mpiwutu; KoeiyieHm iHMeHCUBHOCI HANPYICEHb.

SUMMARY. The fatigue crack growth rate diagrams in Ct3mc steel in demineralized
water and saturated solutions of the Nurelle D insecticide and UN-32 liquid complex
fertilizer were constructed, and the corresponding values of the threshold and critical stress
intensity factors were evaluated. It was established that in the Nurelle D solution the fatigue
crack growth rate increased, while in the UN-32 solution it decreased in comparison with
the tests in air. For demineralized water, there is a characteristic crack growth rate value,
below which the crack resistance of steel increases and above it — decreases. The results
received can serve as the basis for the predictive calculations of the workability and
residual durability of the frame of the boom sprayer.

Keywords: firame of boom sprayer; low-carbon structural steel,; liquid working environ-
ments, cyclic loading; fatigue crack; crack growth rate; stress intensity factor.

Kostin V. A., Pozniakov V. D., Berdnikova O. M., Zhukov V. V., Alekseyenko T. O.,
and Alekseyenko 1. I. The influence of structural transformations
on mechanical properties of welded joints of armoured steels..........c.ccccceveerenciennnen. 36

PE3IOME. ExciepiMeHTaIbHO 00y 10BaHO 1 pO3paxoBaHO TEPMOKIHETHYHI Aiarpam-
MU pO3May MepeoXosI0PKEHOr0 ayCcTeHITy OpoHboBuX craneir Ramor 500 Ta Armox 500.
Buznaueno temmneparypu (a3oBUX IEPETBOPEHb, MIKPOCTPYKTYpPY Ta MeXaHiuHi BJIACTH-
BOCTi METay 30HH TEPMIYHOTO BIUTHUBY 3aBISKH iMiTallii TepMoaedopMamiifHOTo 3Bapro-
BaHHS 3a PI3HMX HIBHAKOCTEH oxoiomkeHHs Ha ycraHoBmi Gleeble 3800. BcranosmeHo
TpaHWYHI 3HAYEHHS IIBHJIKOCTI OXOJIOJUKEHHS, KOJIN MOXIIMBE 3HEMIITHEHHSI HABKOJIOIIOB-
HOI 30HH 3BapHHX 3’€JHAHb IMX CTalei HIDKYE MIiHIMAaJbHO T'apaHTOBAHUX IOKA3HUKIB
MIITHOCTI OCHOBHOTO METay.

KuarouoBi cioBa: sucoxomiyui oponvosi cmani, Ramor 500, Armox 500, mikpocmpykmypa,
mepMOKIHemu4Hi  0lazpamu, MOOeN08AHHS NEePemMEOPEeHH AYCMEHImY, MAapmeHcum,
oetinim.

SUMMARY. The thermokinetic transformation diagrams of the super-cooled austenite
of the armor Ramor 500 and Armox 500 steels were experimentally constructed and mathe-
matically calculated. The temperatures of phase transformations, microstructure and
mechanical properties of metal of the heat-affected zone, simulating the thermal
deformation processes of welding at different cooling rates at the Gleeble 3800 installation
were determined. The limits of the cooling rate at which it is possible to spread the weld
around the weld joints of these steels below the minimum guaranteed indices of the strength
of the base metal are established.

Keywords: high-strength alloyed armor steels, Ramor 500, Armox 500, microstructure,
thermokinetic CCT diagrams, modeling of austenite transformation, martensite, bainite.

Myslyvchenko O. M., Bondar A. A., Tsyganenko N. L., Petyukh V. M.,
Lugovskiy Yu. F., and Gorban V. F. The influence of thermal treatment
on microstructure and mechanical properties of Ti—-Nb—Mo titanium alloys............... 44

PE3IOME. HaBeneHo pe3ynbTaTH AOCIIDKEHHSI CTPYKTYPU Ta BIACTHBOCTEH YOTH-
PBOX THUTAHOBHX CIUIaBiB cucteMu Ti—Nb—Mo micist X cyOcoiIyCHOro BiAmany i Biamary
ta rapryBanHs Bix 870°C. OTpumaHni pe3ysbTaTH MOKa3ylOTh, 0 TEPMOOOPOOKA CYTTEBO
BIUIMBAaE Ha (a30BHH CKJIaj, MIKPOCTPYKTYpY, MIKPOTBEpIicTh, MOAyb IOHIa Ta mpyxkHi
BJIACTHBOCTI JOCIHIPKEHUX 3pa3KiB. Biamaneni cimasu nBodasui o’ + B, ix moxymns FOnra
Omm3pkuit 1o gucroro tutany (87...100 GPa). I'apTyBaHHS HPU3BOANTH IO YTBOPEHHS



o"-dazu, KibKicTh B-ha3u cTae He3HayHOIO. B pe3ynpraTi A€o 3HWKYEThCS MIKpOTBEp-
IicTh i ~ B 1,5 pasu — moxyns FOHra.

KarouoBi ciioBa: mumanogi cnnagu, mMooyis npyscHOCHI, pOMOITYHUTL MAPMEHCU.

SUMMARY. The results of study of the structure and properties of four titanium
Ti—Nb—Mo alloys after their subsolidus annealing and annealing with hardening from
870°C are presented. The obtained results show that heat treatment has a significant effect
on phase composition, microstructure, microhardness, Young’s modulus and elastic
properties of the investigated samples. The annealed alloys are two-phase o' + f, their
Young modulus is similar to pure titanium (87...100 GPa). Quenching promotes the
formation of the a-phase, the amount of the B phase becomes insignificant. As a result,
microhardness decreases slightly and Young’s modulus decreases in about 1.5 times.

Keywords: titanium alloys, elastic modulus, orthorhombic martensite.

Fedyna L. O., Fedorchuk A. O., Mykhalichko V. M., and Fedyna M. F.
Phase formation and crystal structure of LaCu,3-.Si, compounds at 870 K.................. 53

PE3IOME. Meronamu peHTTeHO(]a30BOro i peHTreHOCTPYKTYPHOTO aHaji3iB JOCHi-
JokeHo (ha3oBi piBHOBaru Ha po3pisi 7,14 at.% La y norpiitniit cucremi La—Cu—Si pu 870 K.
BcranoBneHo icHYBaHHS IBOX HOBHX TepHapHHX Croiyk LaCuogSiss i LaCuss:Sise Ta
PEHTTeHIBCBKHM METO/IOM ITOPOIIKY BUBYCHO IXHIO KPUCTANIUHY CTPYKTypy. OOHIBi cro-
JYKU € TEPIIMMHU NPEICTaBHUKaMU CTPYKTYpHOTo TUIy NaZn3 Ta HOro TeTparoHaJbHO-
nedopmoBanoi HancTpykTypu CeNigsSiss y cucremax R—Cu—Si. [IpoananizoBaHo cTpyk-
TYpHI TEpeTBOPEHHsI Ha 0a3i CTpyKTypHOro Tumy NaZn;; Ta CIIOPIIHEHICTh TOCHIIPKEHNX
CIOJIYK 31 CTPYKTypamMu OiHapHHX 1 TEpHApHUX CHJILMAIB JIAHTAHY 1 KYIIPyMy BiAIIOBiJTHO
JI0 HAMONMKYOTO KOOPAMHAIIITHOTO OTOYSHHS HABKOJIO HAaWMEHII eIeKTPOHEraTHBHUX
atomiB. [IpoinrocTpoBaHO CTPYKTYpHHUIT B3a€MO3B’SI30K JOCIIPKEHUX CIIONYK 3 MPOCTUMU
PEYOBHHAME — MIIIIO Ta KPEMHIEM, 3 SKAMH BOHH TepeOyBarOTh y piBHOBa3i B CHCTEMi
La—Cu-Si.

KurouoBi cioBa: sanman, xynpym, cuniyit, nompitina cucmema, (azosi nepemeopents,
mepHapHa CNOAYKA, KPUCIATIYHA CIMPYKIYPa, CIPYKMYPHUL mun.

SUMMARY. The phase equilibria on the section of 7.14 at.% of La in the ternary
system La—Cu—Si at 8§70 K was investigated using X-ray phase and structural methods of
analysis. The existence of two new ternary compounds LaCug ¢ Siz39 and LaCusg37Sise; Was
established and their crystal structures were studied by X-ray powder diffraction method at
the temperature of investigation. Both compounds are the first representatives of the NaZn 3
structure and its deformed superstructure CeNigsSiss in the R—Cu—Si systems. The structural
transitions on the base of NaZn; structure as well as structure relations of investigated com-
pounds with binary compounds and ternary silicides of lanthanum and copper were ana-
lyzed. Also the structural interrelations of investigated compounds with crystal structures of
copper and silicon, with which they are in the phase equilibria in the La—Cu—Si system,
were illustrated.

Keywords: lanthanum, copper, silicon, ternary system, phase transitions, ternary com-
pound, crystal structure, structural type.

Tolochyn O. I, Bagliuk G. A., Tolochyna O. V., Yevych Ya. 1., Podrezov Yu. M.,
and Molchanovska H. M. Structure and physicochemical properties
of FesAl intermetallide obtained by impact Sintering.............occeeeveverierciereecreerveesnnnnn 60

PE3FOME. BuBYeHO BIUIMB PEXHMIB YOApHOTO YIIUTBHEHHS Ta TEPMOOOpPOOKM Ha
(i3UKO-MeXaHIuHI BJIACTUBOCTI 1 CTPYKTYpy iHTepMmeTaliny. BukoHaHO yHIiIbHEHHS M-
IyJIbCHUM TapsiauM TpecyBaHHsM iHTepMmeTaniny Fe—14Al (mass%) i3 mopomkis 3aiiza Ta
amoMminio 3a temmeparyp 1050 i 1150°C, a Takox BiAman CIPecOBAHHMX 3pa3KiB HpHU



1250°C ympoaosxk 60 min, a mpu 1350 i 1450°C mpotsrom 20 min. ITokasaHo, 1o im-
MyJBCHE Tapsiye MPeCyBaHHS Ia€ 3MOIY OTPHMYBATH NPAaKTHYHO OE3MOPUCTI 3pa3kd 3a
temneparyp ymiinesHeHHS 1050 1 1150°C. HocsarHyTO SKiCHHM KOHTAaKT MK YaCTHHKAMH
IHTEpMETAaJI Ty 1 MOJIIIIEHO MeXaHIuHi XapaKTePUCTHKH 3aB/SIKH BiJIIATy 3a TeMIlepaTypu
1350°C.

KuarouoBi cnoBa: inmepmemaniou, Hesnopsaoxkosarna cmpykmypa, nOpucmicms, iMnyabCcHe
2apsye npecy8amHs, 8ionai, MiyHicms, MPiWUHOCMIUKICMb.

SUMMARY. The influence of impact compaction and heat treatment on the physical,
mechanical properties and structure of intremetallide is studied. Compaction is carried out
by impact consolidation of Fe—14Al intermetallic compound (mass%) made of iron and
aluminum powders at temperatures of 1050 and 1150°C, as well as annealing of conso-
lidated samples at 1250°C for 60 min, at 1350 and 1450°C for 20 min. It is shown that
impact consolidation makes it possible to obtain practically non-porous samples at com-
pacttion temperatures of 1050°C and 1150°C. A high-quality contact between intermetallic
particles and increase of mechanical properties is obtained by annealing at a temperature of
1350°C.

Keywords: intermetallic compound, disordered structure, porosity, impact sintering,
annealing, strength, fracture toughness.

Voyevodin V. N., Fedirko V. N., Trush V. S., Lukyanenko O. H., Stoev P. I,
Panov V. A., and Tikhonovsky M. A. The influence of thermochemical
treatment on oxidation of fuel cladding tubes made of Zr—1% Nb alloy.................... 69

PE3IOME. BuB4eHO BIUIMB PEXHMIB XiMiko-TepMiuHOT 00poOkn (XTO) kinbueBux
3pa3KiB, BUpi3aHHX 3 TpyOM mamuBHOi 000snoHKHM 31 cmnaBy Zr—1% Nb, Ha okucHeHHS y
nmoBiTpi 3a temmeparypu 7= 550°C i tpuBamocti 10 T= 100 h. IToka3aHo, 110 pEKUMHU
XTO B KOHTPOIILOBAHOMY KHCHEBMICHOMY Ta30BOMY CEPEIOBUIII 3HIKYIOTh IPHPICT MaCH
3a OKHCHEHHS MOPIBHSAHO 3 HEOOpOOIeHMMH 3pa3kaMi. BCTaHOBIEHO, IO peXHMH, SKi
MIPU3BOJATE 10 OLTBIIOTO 3HM)KEHHS NPHUPOCTY MAcH 3pasKiB 32 OKUCHEHHS, MOKa3yIoTh i
MiHIMaIILHY CYMY PEECTPOBAaHHX CHUTHATIB aKyCTHYHOI eMicil mif 9ac iX medopMyBaHHS.
Busisnieno, mo XTO He 3HIKY€E MeXaHIUHI XapaKTEePUCTHKH TPYOOK 1 IPH 1IbOMY YIOBIJIb-
HIOE X MOTIpIIEHHS 32 OKUCHEHHS. 3a pe3yJbTaTaMM JIOCHTIDKEHHS, a caMe, YIOBUIbHEHHS
IIBUIKOCTI OKHCHEHHS Ha IMOBITPI 3a 30€pe)KEHHsI MEXaHIYHHX XapaKTCPUCTUK CILIABY
Z1—1% Nb, MoxHa 3pOOHMTH BHCHOBOK Npo mepcrnekTHBHICTh XTO B TEXHOJOTiYHOMY
mporieci octaTogHoi TepMigHOi 00poOkn TBEJIbHUX TpyOOK.

KuarouoBi ciioBa: yupronicsuil cninag, 06010HKU MENI0BUOLTbHUX eNeMEeHMI8, XIMIKO-mep-
MiuHa 00pOOKA, OKUCHEHHS, MEXAHIUHI XapaAKMePUCTuKY, aKyCmuyHa emicis.

SUMMARY. The effect of chemical-thermal treatment (CTT) on the oxidation of ring
samples cut out from a fuel cladding tube from the Zr—1% Nb alloy in air at a temperature
of T'=550°C and duration up to T = 100 h is studied. It is shown that the CCT modes in a
controlled oxygen-containing gas medium reduce the mass gain during oxidation compared
with untreated samples. The conditions that lead to a greater decrease in the mass gain of
the samples during oxidation and show the minimum amount of recorded acoustic emission
signals during their deformation are established. It is found that CTT does not reduce
mechanical properties of the tubes and at the same time slows down the deterioration of the
mechanical characteristics during oxidation. According to the results obtained in the CCT
effect study in the oxygen-containing gas medium, namely, a decrease in the oxidation rate
in air while maintaining the mechanical properties of the Zr—1% Nb alloy, it can be con-
cluded that CTT is promising in the process of final heat treatment of the fuel cladding tubes.

Keywords: zirconium alloy, fuel cladding tubes, chemical-thermal treatment, oxidation,
mechanical properties, acoustic emission.



Kravchyshyn T. M., Pohrelyuk I. M., and Lavrys S. M. Physicomechanical
characteristics of BT6 titanium alloy after surface deformation-diffusion
EEATMEIIE. ...ttt e sttt e 76

PE3FOME. [TocnimxeHo BIUIMB OOKOYYBaHHA Ha SKICTh IMOBEPXHi, IIOBEPXHEBE 3MIIl-
HEHHS Ta CTPYKTYPY MOBEPXHEBHX IIApiB TUTAHOBOTO cruiaBy BT6. BussieHo, mo 3i 30116~
IICHHSM HaBaHTAXCHHS TiX 9ac JaedopMalifHoro oOpoOJeHHS MiABHINYEThCS HOTO TI0-
BepxHeBa MilHICTh. OIIHEHO CTYIiHB 3MII[HCHHS Ta SKICTh MOBEPXHi CIDIaBy Micis 00-
pOOJIEHHSI, SIKE OXOIUIIOE MOTIEPETHIO XOJIOHY ITOBEPXHEBY IUIACTHUHY JedopMarito i no-
Janbine TepMoanQysiliHe HaCHUCHHS MOBEPXHI a30TOM. BcTaHoBIeHO, 10 MoBepxHEBa
MiKpoTBepicTh 3poctae Ha 2,5 GPa, a rnubuna 3minHeHoi 30uu — Ha 30%.

KuarouoBi cnoBa: mumanosuii cnnas BT6, depopmayitino-ougysiiine 06podienns, xon00He
nogepxnese niacmuune 0e@opmysants, mepmoougpysitine azomyeanus, nogepxrHese 3miy-
HEHHsl, WOPCMKICMb, MIKPOMEepOicmb.

SUMMARY. The influence of ball burnishing on the surface quality, the level of sur-
face hardening and the surface layers structure of the Ti—-6A1-4V (BT6) titanium alloy was
investigated. It was shown that the increase of load during deformation treatment increased
the level of subsurface hardening of the alloy. The level of its hardening and surface quality
of titanium alloy were evaluated after previous cold surface plastic deformation and
subsequent thermodiffusion saturation of the surface by nitrogen. It was established that the
surface microhardness increased by 2.5 GPa and the depth of the hardened zone by 25 pm.

Keywords: BT6 titanium alloy, deformation-diffusion treatment, cold surface plastic defor-
mation, thermodiffusion saturation of the surface by nitrogen, surface hardening,
roughness, microhardness.

Maksymiv O. V., Kyryliv V. 1., Chaikovskyi B. P., Tsizh B. R., Kostruba A. M.,
and Hurei V. I. The influence of surface nanostructuring on wear resistance
of seeding machine ploughshare disks made of 65T steel.........ccccevveviieieniieienneeennnen. 82

PE3IOME. JTocnimKeHO 3HOCOCTIMKICTh JUCKIB CONTHHKIB CiBaJIOK 31 ctajii 651" 3 mo-
BEPXHEBOIO HAHOKPHUCTAIIYHOIO CTPYKTYPOIO, ChOPMOBAHOIO MEXaHOIMITYJIbCHOI 00po0-
KOI0, B YMOBax cyxoro aOpasuBHoro tepts. [loka3zaHo, 110 MoBepXHEBa HAHOCTPYKTYpH -
3al(isl MiJBHUILYE 3HOCOCTIMKICTH CTalli TMOPIBHSIHO 13 BHXIIHMM CTaHOM 32 BHIPOOYBaHb
HE3aKpIIVICHHM Ta 3aKpilIeHHM abpa3uBOM BiANoBinHo y 5,4 ta 8,8 pasziB. Tepmiune 00-
poOIIeHHs cTalli Tepel MOBEPXHEBOI HAHOCTPYKTYPH3AIIcI0 301MbIIye i 3HOCOCTIHKICT
e(eKTUBHIIIE 32 BUITPOOYBaHb 3aKPIIUIEHUM a0pa3rBOM.

KuouoBi cioBa: cmanvy 651, Oucku cowmnuxié ciganox, HAHOKPUCMATNIYHA CMPYKMYpPd,
3HOCOCMIUKICMb, HE3AKPINACHUI aOPA3Us, HCOPCMKO 3aKPINIeHUll adpasus.

SUMMARY. Wear resistance of seeding machines furrow-openers disks made from
651 steel with surface nanocrystalline structure formed by mechanical-pulse treatment was
studied in conditions of dry abrasive friction. It was shown that surface nanostructurization
increased wear resistance of steel under tasting by unfixed and fixed abrasive in 5.4 and 8.8
times correspondingly, compared with as-received state. Thermal treatment of the steel
before surface nanostructurization considerably increased its wear resistance under tasting
by fixed abrasive.

Keywords: 651" steel, seeding machines furrow-openers disk, nanocrystalline structure,
abrasive wear, unfixed abrasive, rigidly fixed abrasive.



Povstianoi O. Yu., Rud V. D., Imbirovych N. Yu., Halchuk T. N., Chetverzhuk T. I.,
Smal M. V., and Dziubynskyi A. V. Optimization of the properties
of multi-layer porous penetrating materials............c.coeveeierieieniereneee e 88

PE3FOME. Po3po06iieHO MaTeMaTHYHy MOJENb OTPUMaHHSA 0araTomapoBuX (QiIbTpy-
BaJBHMX MOPYBaTHX NMPOHUKHUX MaTepiamiB (II[IM) 3i 3MiHHOIO TTOPHCTICTIO METOAOM CY-
XOTO pajialbHO-130CTaTHYHOrO npecyBaHHs mopomky IIIX15 3 mopoyrBoproBauem. O06-
YHCIIEHO PO3IOALT TYCTHHHM 3a paaiycoM myctoTinoro IIIIM, orpumanoro MeTonom pasii-
AJIbHO-130CTaTHYHOT0 NpEeCyBaHHs. 3aBASKH TEOPETUYHUM DPO3paxyHKaM IPOaHalli30BaHO
(axTopH, SIKi COPHUSIIOTH HEOAHOPIMHOCTI po3noairy nopucrocti y [IIIM. BcranoneHo ta
MIATBEPIKCHO KOMII FOTEPHAM MOJCIIOBAHHSM, 10 3a npecyBanHs [ITIM rumiHapudHOT
(dopMHu pO3IOJIN MOPUCTOCTI HepiBHOMIpHHH. BusiBieHo, mo 31 30UIbIIEHHSIM pajiyca
MTOPHUCTICTh 3POCTAE.

Karouosi cinoBa: nopysamuii mamepian, padianeho-izocmamuyine npecy8anis, mMamema-
Mu4He MOOEMO8aHH s, BI0X00U NPOMUCIOB020 BUPOOHUYMEA.

SUMMARY. A mathematical model of the process of obtaining multilayer filtering
PPM with variable porosity by dry radial-isostatic pressing of SHX15 powder with a pore
former was developed. The density distribution along the radius of hollow PPM, obtained
by radial-isostatic pressing was analyzed and calculated. In the theoretical calculations the
result was obtained, which allowed us to analyze the factors that contribute to the hetero-
geneity of the porosity distribution in the PPM. It was established and confirmed by com-
puter simulations that the distribution of the porosity value was uneven when pressing a
cylindrical PPM. It was found that the porosity increased with the increase of the radius.

Keywords: porous material, radial-isostatic pressing, mathematical modeling, industrial
waste.

Znak Z. O., Korniy S. A., Mashtaler A. S., and Zin O. 1. Preparation
of nanoporous zeolite modified by silver ions with antibacterial properties................ 93

PE3IOME. JlocnijkeHo BIUIMB aKTHBYBaHHS 3pa3KiB KiIMHoONTHIONITY po3unHamu HCI,
H,S04, NaOH Tta NH4Cl 3 nogansmuM ix TepMiuHIM 00poOIeHHSIM Ha copOLiiiHy eMHICTh
3a iioHamu cpibia. [TokazaHo, 1m0 HalOUIbIIA COPOLiHA EMHICTh MPUTAMaHHA KIIMHOIITH -
JIONITY, aKTHBOBAaHOMY PO3YMHOM HATpil0 TiApoKcHay. BeTaHOBNEHO, IO y BCiX BUMaAKax
pupicT copOmiiHOi eMHOCTI Ticis pocsrHeHHs Temmepatypu 200°C nesnaunnii. [IIBuakicTs
copO1iii HOHIB cpibiia KIMHOMNTHIIONITOM, MONEPEeTHhO aKTHBOBAHOTO peareHTaMu, Ha Io-
psmok OinpIa, HiXK HEaKTHBOBAHOTO. BCTaHOBICHO BIUIMB TEMIIEpaTypH OOpOOJICHHS Xi-
MIYHO aKTHBOBAaHOTO KIIMHONITHIIOJNITY Ha MIBHIKICTH copOIlii HoHiB cpibma. [TokazaHo, mo
iX TOriMHaHHS KIMHONTWIONITOM BiOyBa€ThCs 3a MeXaHi3MaMH HOHHOTO OOMiHY Ta
copOuii.

KuarouoBi cioBa: koposis, 0iokopo3is, KIUHONMULOLIM, UOHU CPIOAa, MOOUQIKY8aAHHS,
XIMIYHQ aKMUeayis, mepmoakmusayis.

SUMMARY. The effect of activation of clinoptilolite samples with HCI, H,SO4, NaOH
and NH4Cl solutions with their subsequent heat treatment on the sorption capacity for silver
ions is studied. It is shown that the greatest sorption capacity is inherent to clinoptilolite,
activated by sodium hydroxide solution. It is established that in all cases the increase of
sorption capacity after reaching the temperature of 200°C is insignificant. The sorption rate
of silver ions by clinoptilolite, previously activated by reagents, is an order of magnitude
higher than the initial one. The influence of the processing temperature of chemically
activated clinoptilolite on the sorption rate of silver ions is established. It is shown that the
absorption of silver ions by clinoptilolite occurs by the mechanisms of ion exchange and
sorption.

Keywords: corrosion, biocorrosion, clinoptilolite, silver ions, modification, chemical
activation, thermal activation.



Khoma M. S., Ivashkiv V. R., Ratska N. B., Datsko B. M., and Chuchman M. R.
Corrosion-electrochemical properties of 17T'1CVsteel in chloride-acetate
solution with different hydrogen sulphide concentration.............ccccceeeereeriereneeennne. 100

PE3FOME. JlocmimkeHO KOpo3iiiHO-eneKTpoximiuHi BiactuBocTi crtami 17T1CY y
XJIOPHTHO-aIIETATHUX PO3YMHAX 3a Pi3HOI KOHIIEHTpaIlii CipkoBOAHIO. BeTaHoBIeHO, 10 31
3pOCTaHHAM HOTO BMICTy IOTEHITiAI KOPO3ii cTalli 3MIITyeThes ¥ OIK BiJ’ €MHININX 3HAYCHB
Ta MaiKe JIHIHHO MPUIIBUANIYEThCS KOpo3is. [IpuCyTHICTh CIpKOBOIHIO HE BIUTUBAE Ha
koedirientu Tadens kaToMHUX Ta aHOAHUX peakiiil. [loka3aHo, 10 MIBUIKICTh KATOTHUX
peakiiii Mo)Ke 3pOCTaTH BHACIIIOK OE€3MOCEepPeHbOr0 BiIHOBICHHS BOAHIO 13 MOJICKYIH
H,S. 3a konuenTpauiii cipkosommio > 1500 mg/dm® 3HWKy€ThCS MIBHAKICTH KaTOMHUX
npoueciB yepe3 Audy3iliHi ycKIaJHEeHHs, sIKi MOXYTb OyTH BUKJIHMKaHI ajcopOIiielo Moe-
Ky CIpKOBOIHIO 1 3HI)KCHHSM MIBHAKOCTI KaTaJMiTHYHOI peKoMOiHalii amcopOoBaHUX
aToOMiB BOAHIO. BogHeM iHinifioBaHe po3TpiCKyBaHHS HEHANPY)KEHOI CTali MPOSBISETHCS
3a KOHIEHTpalii cipkoBoao > 500 mg/dm”.

KuarouoBi cioBa: eonbmamnephi 3anedqcHocmi, weUOKicmv KOpo3ii, cyib@iou, CipKogo-
Oens, koeiyicumu Tagpens, 600Hem iHiyiliosane po3MpPIicKy8aAHHSL.

SUMMARY. The corrosion-electrochemical properties of 17T'1CVY steel in chloride-
acetate solutions for different hydrogen sulfide concentrations are studied. When concentra-
tion increases, the corrosion potential of steel shifts toward more negative values and the
corrosion rate increases almost linearly. The presence of hydrogen sulfide does not affect
the values of the Tafel coefficients of cathodic and anodic reactions. It is shown that the rate
of cathodic reactions can increase due to the direct reduction of hydrogen from the H,S
molecule. The cathodic processes rate decreases when hydrogen sulfide concentration
exceeds >1500 mg/dm® due to diffusion complications that can be caused by adsorption of
hydrogen sulfide molecules and a decrease in the rate of catalytic recombination of
adsorbed hydrogen atoms. Hydrogen-initiated cracking of unstressed steel is found at
concentration of hydrogen sulfide > 500 mg/dm°.

Keywords: current-voltage dependences, corrosion rate, sulfides, hydrogen sulfide, Tafel
coefficients, hydrogen-initiated cracking.

Student M. M., Veselivska H. H., Kalakhan O. S., Hvozdetskyi V. M.,
Zadorozhna Kh. R., and Sirak Ya. Ya. The influence of the conditions
of plasma-electrolytic treatment of /116T aluminium alloy on its corrosion
resistance in 3% NACI SOIULION..........cceceviiiiuiieieeiec ettt et 105

PE3FOME. JlocniKeHO BIUIMB CKIIAAY €JICKTPOJITY Ta MapaMeTpiB ILIa3MO-CIIEKTPO-
JiTHOrO okcuayBaHHs cruaBy J[16T Ha Kopo3iiiHYy TpUBKICTh y 3%-My BOAHOMY PO34MHI
NaCl cuHTe30BaHMX MOKPUTTIB. BCcTaHOBNEHO, 110 OKCHIOKEPAaMidHi MOKPUTTS HA TIOPSAOK
3MEHIIYIOTh TYCTHHY KOPO3IMHHX CTPYMIB IOPIBHSIHO 3 BUXIJIHMM crulaBoM. HaitHmkui
KOpO3iiiHi cTpymMH 3a(iKCOBaHO B NMOKPUTTSAX, CHHTE30BAHUX 3a CITIBBIJHOLICHHS j./j, Ka-
TOIHOTO Ta aHOAHOTO CKIaTHHKIB cTpyMy 15/10 Ta 10/10. BussieHo, mo 3 migBUIIEHHIM
BMicTy nepekucy rigporeny (H.O,) B enekTpomiti cTpyMu KOpo3ii 3pOocTaioTh, 10 3yMOB-
JICHO 30UTBIICHHSM PO3MipiB HACKPI3HHUX TIOP Y CHHTE30BAHUX IMOKPHUTTSX, KPi3b SIKi KOPO-
3MBHE CEpEIOBHIIEC TPOHUKAE 10 OCHOBH, & OTKE, IPHUIIBUALIYETHCS PO3UMHEHHS JTIOMIHIIO.

KuarouoBi caoBa: cnras 16T, naasmo-enekmponimue OKCUOYB8AHHA, OKCUOOKePAMIUHI
NoKpummsi, Kopo3iina mpusKicmo.

rameters of the J[16T alloy on the corrosion resistance of synthesized coatings in a 3%
NaCl aqueous solution was studied. It was found that oxide-ceramic coatings reduce the
density of corrosion currents by an order of magnitude in comparison with the initial alloy.
The lowest corrosion currents were observed in coatings synthesized at a ratio of the
cathodic and anodic components of current j./j, of 15/10 and 10/10. It was revealed that
with the increase in the content of hydrogen peroxide (H,O,) in the electrolyte, corrosion



currents increased, which was due to the increase in the size of through pores in the
synthesized coatings through which the corrosive medium penetrated to the base, and as a
result, the dissolution of aluminum was enhanced.

Keywords: /[16T alloy, plasma electrolyte oxidation, oxide-ceramic coatings, corrosion
resistance.

Posuvailo V. M. and Kovalchuk 1. V. The influence of hydrogen on synthesis
of oxide-ceramic coatings in electrolytic plasma on aluminium alloys........................ 114

PE3FOME. Po3paxoBaHo eHeprii ['i00ca peakiriif B3aeMo/Iii OKCHIIB aFOMIHIIO 3 HEl -
TpaJbHUM Ta 10HI30BAaHUM BOJIHEM Y TIa3MOBUX KaHAJAX ITiJ] YaC CHHTE3y OKCHUIOKEepaMid-
HUX MOKpUTTIB. [10Ka3aHo, 110 10HI30BaHUN aTOMApHUH Ta MOJEKYJISIPHHUIA BOJCHD BiHOB-
JIIOIOTh OKCHJM QJIIOMIHII0 Ta CIOBUIBHIOIOTH IIBUAKICTh 3POCTAHHS OKCHJOKEPaMIiuHOTO
MMOKPUTTSI. 3aIIPOIIOHOBAHO METOM IS IPHUIIIBU/IIIICHHS YTBOPESHHS IIOKPHUTTIB.

KuarouoBi ciioBa: niazmoenekmponimue OKcuoysawHsi, 600eHw, enepeis 1ibbca, oxcuou
ANIOMIHIIO, OKCUOOKEPAMIUHI NOKPUMMISL.

SUMMARY. The Gibbs energies of the reactions of the interaction of aluminum oxides
with neutral and ionized hydrogen in plasma channels during synthesis of ceramic oxide
coatings are calculated. It has been shown that ionized atomic and molecular hydrogen
reduces aluminum oxides and slows down the growth rate of the ceramic oxide coating.
Methods for increasing the coating formation rate are proposed.

Keywords: plasma electrolytic oxidation, hydrogen, Gibbs energy, aluminum oxides, oxide
ceramic coatings.

Ostash O. P., Polyvoda S. Ya., Narivskyi A. V., Chepil R. V., Podhurska V. Ya.,
and Kulyk V. V. The influence of chemical composition on structure
and mechanical and corrosion properties of cast AI-Mg—Sc alloys...........ccoccveeuvennne 122

PE3FOME. JlocnimKeHo BIUTUB 3HIDKEHHS BMICTY MAarHilo i IeryBaHHS CKaHIIIEM, ITUP-
KOHI€M, MapraHIileM Ta XpOMOM Ha CTPYKTYpy, ha30BHil CKJIajl, MIIHICTb 1 TUIACTUYHICTB, a
TaKoXX IMOTEHINAN i CTpyM Koposii craBiB cuctem Al-Mg i Al-Mg—Sc, orpumanux 3a
BUKOPHCTaHHSI MarHeTOriAPOANHAMIYHOI JIMBAPHOi YCTaHOBKH. BCTaHOBIICHO MO3UTUBHUI
BIUIMB 3HW)KEHHS BMICTY Martilo Ta 3aMiHM MapraHiio XpOMOM Yy CIUIaBaX CHCTEMH
Al-Mg—Sc.

KuarouoBi ciioBa: arominicsi cnuasu, cmpykmypa, ¢asosuii ckiad, miynicms, KOpo3siiHa
MPUBKICMb.

SUMMARY. The effect of magnesium content reduction and alloying with scandium,
zirconium, manganese and chromium on the structure, phase composition, strength and
ductility, corrosion potential and also current of AI-Mg and Al-Mg-Sc alloys obtained
using magnetohydrodynamic foundry was studied. The positive effect of magnesium
content reduction and replacement of manganese with chromium in Al-Mg—Sc alloys was
established.

Keywords: aluminium alloys, structure, phase composition, strength, corrosion resistance.

Zhbadynskyi I. Ya. and Butrak I. O. Dynamic stresses in the elastic matrix
with singly-periodic array of compliant disk inclusions............cccceeveveeienieneneennnn. 128

PE3IOME. Po3rnsiHyTO CHMETPHYHY 3a/1a4y TapMOHIYHOTO XBHIJILOBOTO HaBaHTaXKEH-
Hsl 0E3MEXHOI NMpPY)KHOI MaTpHIli 3 OFHOIEPIOJMYHHM MAacHBOM [HCKOBHX MOAATIMBHX
BKJIIOYCHBb. 3a JOMOMOTOI0 nepioanynoi (yHkiil I'pina ii 3BeZeHO 10 TPAHUYHOTO iHTE-
TPANBHOTO PIBHSHHS IUIs (YHKINI, SKA XapaKTepH3ye CTPUOOK TMepeMillleHb Ha OTHOMY



penpe3eHTatuBHOMY BKitodeHHI. Dynkmiro ['piHa, M0 ommcye B3a€MOIII0 BKIIOYCHB,
aJanToBaHO M0 €(EeKTUBHOTO OOYMCIIEHHS i1 momaHHS y (GOpMi €KCIIOHEHTHO-301KHHX
iaTerpanis @yp’e. s po3B’si3yBaHHS TPAaHUYHOTO iIHTETPATHLHOTO PIBHSIHHS BUKOPHUCTAHO
MeTol Kojokariin. OTprMaHO Ta NPOAHATI30BAaHO UYHUCIIOBI Pe3yJbTaTH Uil KoedilieHTa
IHTEHCHBHOCTI AMHAMIYHUX HaIpYXXECHb BIJPHUBY B OKOJi TOYOK KOHTYPY BKJIFOUCHHS
3aJIe)KHO BiJl XBHJIBOBOT'O YKCJIA Ta BIJICTAHI MIXK BKIIFOUEHHSIMH.

KuarouoBi cnoBa: mpusumipua npyscrna mampuys, OUCK0O8e 8KIIOUEHHS, 2APMOHIYHA X6UIA,
MemooO 2PAHUYHUX I[HMe2PATbHUX pIGHsHb, nepioouyna @yukyis [ pina, roegiyienm
IHMEHCUBHOCME OUHAMIYHUX HANDPYHCEHD.

SUMMARY. The symmetric problem of time-harmonic wave load of the infinite
elastic matrix with singly-periodic system of compliant disk inclusions is numerically
investigated. The problem is reduced to a boundary integral equation for the inclusion-
opening-displacement in a unit cell by means of 3D periodic Green’s function which
describes inclusion interaction. This function is adopted for the effective calculation by its
representation in the form of exponentially-convergent Fourier integrals. A collocation
method is used for the solution of the boundary integral equation. Numerical results for the
mode-I dynamic stress intensity factor in the inclusion vicinity depending on the wave
number and the lattice size are obtained and analyzed.

Keywords: three-dimensional elastic matrix, disk inclusion, harmonic wave, boundary
integral equations method, periodic Green’s function, dynamic stress intensity factor.
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