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PE3IOME. OuiHeHO OCHOBHI aclieKTH akycTuko-eMiciiinoro (AE) miarHocTyBaHHs
KOPO3iHHUX MPOLECIB Y KOHCTPYKIIMHMX Marepianax. HaBeneHo pe3ynbTaTH 4MCICHHUX
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Jly JI0 OL[IHKH KOpPO31HHOT BTOMHU MaTepiais.

PE3FOME. OueHeHbl OCHOBHBIE aCMEKThI aKyCTUKO-3MUCCHOHHOTO (AD) nuarHocTu-
pOBaHHsI KOPPO3UOHHBIX MPOLIECCOB B KOHCTPYKLMOHHBIX MaTepuanax. [IpuBenens pe-
3yJIbTaThl MHOTOYHMCIICHHBIX UCCIEAOBAHUI 3JIEKTPOXUMHIECKOW KOppo3uu MerogoM AD.
[Ipoananu3upoBaHO NMPUMEHEHHE METO/A Ul OLEHKUH KOPPO3MOHHOM YCTaJOCTH MaTe-
pHaoB.

SUMMARY. The main aspect of acoustic emission (AE) diagnostics of corrosion
processes in structural materials has been considered. The results of numerous studies of
electrochemical corrosion by AE method have been presented. Application of the method
for assessing the corrosion fatigue of materials has been analyzed.
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ram st TisNizNos. CunresoBano Tpu HoBux rigpumn (TiaNizNosHse, TiaZraNizNHy 4,
TiZrsNizNosHi1) Ta mocmimkeno ixHio ctpykTypy. OcranHi 30epiraroTh CTPYKTYpPY BHXil-
HOI MaTpuIli 31 30UTkIIIeHUM 00’ eMoM TpaTku 10 18%.

PE3IOME. CunresnpoBaHo psia HOBBIX cyOHHTPHIOB (Ti,Zr)sNizNos_10 co cTpykTy-
poit tuma FesWsC (mpoctpanctsennas rpymma Fd-3m, Z = 16, cumson ITupcona cF112).
HccnenoBansl BOOOPOACOPOIMOHHBIE CBOWCTBA CIUIABOB KakK W3 ra3oBOiM (ha3bl, TaK U
HIEKTPOXUMHUYECKH. BBISBICHO, YTO CIABBhI CIOCOOHBI MOMIIOMATh 10 2,5 Wt.% Bomopona.



MakcuMmanbpHy0 paspsaHyto emkocth Habmomamu st TisNiaNos. CuUHTE3upoBaHEI TpH
noBeix Tuapuna (TisNioNosHee, TiaZroNioNH7a, TiZrsNizNosHi1) u uccnemoBana wux
crpykrypa. IlocimenHue COXpaHSIOT CTPYKTYPY HMCXOIHOW MAaTpHUIBI C YBETMYEHHBIM
obobemoM pemterku 110 18%.

SUMMARY. A number of new subnitrides (Ti,Zr)aNizNos.1.0 with the FesWsC struc-
ture type (space group Fd-3m, Z = 16, the Pearson symbol cF112) have been synthesized.
Gas phase and electrochemical hydrogenation/dehydrogenation of the prepared alloys have
been studied. The subnitrides can absorb up to 2.5 wt.% of hydrogen. The maximum discharge
capacity is observed for TisNizNos. Three new hydrides (TisNi2NosHs.o, Ti2ZroNioNH;7 .4,
TiZrsNi2NosH11) have been obtained and their crystal structures studied. All of them retain
the structure of the original matrix with an increased lattice volume up to 18%.
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pozunni NaCl B 1,5-1,7 pasu Buia, Hix y 0,1%-My, a Miji, ska KOHTAKTye Y HbOMY 3 aJI0-
MiHIEM, HW)KYA, HIDK OKpEMHUX i 3pa3KiB, 1 31 301IBIICHHAM ILIONII 3pa3KiB aFOMIHIIO Magae
no Hynsi. 3okpema, 3 i pocToM (3a MOCTiHHOI MTomyi 3paskiB Miai) y 6,5 pa3u MBHIKICTH
KOpO3ii anfoMiHito miaBHILyeThCs B 1,7 pa3u. BusiBieHa HEBIAMOBIAHICTD MiX pO3paxyHKO-
BUMH 3HAYCHHSIMHM IIBUAKOCTI KOHTAKTHOI KOPO3il aTFOMIiHIO 32 BUCOKHX 3HAYCHb CITIBBI[I-
HOILIGHH TUIOII Map aJlOMiHIH—MIib 1 eKcriepuMeHTanbHUMHU. [lonspu3aniiiHi KpuBi ajro-
MiHito, o KoHTakTye 3 Mijo B 0,1% NaCl, 3cyHyTi B Oik MEHII BiJl’€MHHX TMOTEHIIANIB,
rpaHu4Hi Audy3iliHI CTPYMHU Ta CTPYMH KOpO3ii Ha MOPSJOK BUILI, HDK OKPEMHUX 3pa3KiB.
Bcranosieno, mo inriditop KOPCOJI, sikuit 3a710BUILHO rajbMye HIBHAKICTH KOPO3ii Miji
Ta aJIIOMIHIIO y BOXOTiHHIN BOJI, NIPaKTUYHO HE 3aXMIIA€ iX, B T. 4. 1 3a KOHTaKTy, y 0,1%
NaCl, a inri6itop TUC-4 3axuiuae Ha ~ 50...60%.

PE3IOME. YcTaHOBJIEHO, YTO CKOPOCTh KOPPO3UM O0pa3lOB allOMHHHS U MEAU B
3%-om pactBope NaCl B 1,5-1,7 pa3a Bbiuue, uem B 0,1%-oM. BblsiBiieHO, 4TO CKOPOCTB
KOPPO3UM MEAHU, KOHTaKTHUpytowmei ¢ amomunueM B 3% NaCl, Hike, HeXeIU OTACIbHBIX
ee 00pa3LoB, U IIPU YBETUUCHNUH TUIOIIAAN AFOMUHUS CHIDKAeTCs K Hyro. C yBelIn4eHHEM
IUIOIAa X 00pa3IoB alfoMUHMs (MIPU MMOCTOSHHOW IUIOIIAAN MEIHBIX) B 6,5 paza cKOpocTh
€ro KOppo3uH Bo3pactaer B 1,7 pa3za. 3apuKCHpOBaHO HECOOTBETCTBHE PACCUMTAHHBIX 3HA-
YEHUH CKOPOCTH KOHTAKTHOI KOPPO3UM JIFOMUHUS NIPHU BBICOKUX 3HAUEHUSIX COOTHOIIEHHUS
IUIOLIAU TIap aTIOMUHUHA-MENb U 3KCIEepUMEHTaNbHBIX. [lospu3aloHHbIe KPUBBIE aJlro-
MHUHHS B KOHTaKkTe ¢ Menpio B 0,1% NaCl ciBuHYTHI B 00;1aCTh MEHEe OTPULIATENBHBIX I10-
TEHIIMAJIOB, TpaHUYHbIe AU(PQY3NOHHBIE TOKM M TOKH KOPPO3HMH Ha TOPSIOK BBIIIE, YeM
OTAENBHBIX 00pa3lioB MEIHU U aJIOMHUHUA. Y CTaHOBIEHO, yTo uaruourop KOPCOJL, xoto-
PBI YIOBIETBOPHUTEIEHO TOPMO3ZUT CKOPOCTh KOPPO3UH MEIM U AJIFOMHUHHS B BOZXOOOOPOT-
HOU BOJIe, MPAKTHYECKH HE 3aIUIIAET TH METAJUIBL, B T. 4. TIpH uxX KoHTakTe, B 0,1% NaCl,
a naruburop TUC-4 3ammmaer zHa ~ 50...60%.

SUMMARY. It was established that corrosion rates of aluminium and copper speci-
mens in the 3% NaCl solution are in 1.5...1.7 times higher, than in the 0.1% NaCl
Corrosion rate of copper contacting with aluminium in the 3% NaCl solution is lower than
corrosion rates of its separate specimens and with the increasing of aluminium area its rate
fall down to zero. Increase of the aluminium specimens area (constant copper specimens
area) in 6.5 times gives the growth of aluminium corrosion rate in 1.7 times. Non-corres-
pondence of calculation values of aluminium contact corrosion rate at high values of
aluminium—copper pairs relationship with experimental data was found. Polarization curves
of aluminium in contact with copper in 0.1% NaCl are shifted to the area of less negative
potentials, the limiting diffusion currents and corrosion currents are by one order higher
than the corresponding currents of separate specimens. It turned out that CORSOL
inhibitor, which retards copper and aluminium corrosion rate in water, practically does not



protect these metals against corrosion in 0.1% NaCl, and TIS-4 inhibitor protects Al, Cu
and Al-Cu contact pair by ~ 50...60%.

Bairachnyi B. 1., Zhelavskyi S. H., Maizelis A. O., and Voronina O. V.
Corrosion behaviour of electrode materials for production of hydrogen ................... 32

PE3FOME. JlocnimkeHO KOpO3iliHYy IMOBENIHKY CIEKTPOIHHX MATEpialiB y BOIHO-
JIY)KHOMY €JIEKTPOJIi3i 3a INMUPOKOrO IHTEpBaly KOHIICHTpAIlA EJIEKTPONITIB Ta pPi3HOI
MIPUPOIH €JIEKTPONiB. BUsBIEHO, 10 BUKOPUCTaHHS CTaJE€BHX MaTepialiB 3 HEBEIUKHM
BMmictoMm (0,1...0,3%) moMIIIOK XpoMy Ta BaHAJIIO IiABUILYE KOPO3iHHY TPUBKICTH €JIEKT-
POIIB, 3MCHIITYE PO3YMHCHHS 3aji3a CTAJICBUX aHOMAIB. BUKOPUCTaHHS aHONIB 31 CIUIABIB
QIIOMIHIIO Ta IUHKY CYNPOBOMKYETHCS iX PO3YMHEHHSM, IO Ja€ MOXIIMBICTH 3aBISKU
Jernossipu3anii aHOTHOTO MPOILECY YHEMOXIIMBHTH BHIUJICHHS KHCHIO 32 MEXaHi3MOM
BOJIHEBOI JICTIONISIPU3ALIii 1 CYTTEBO CIPOIIYE TEXHOJOIII0 EIEKTPOCHHTE3Y BOIHIO, 3MEH-
Iye MaTepiajibHi Ta €HepPreTUYHI BUTPATH Ha EJIEKTPOITi3.

PE3FOME. ViccnenoBaHO KOPpPO3MOHHOE IOBENCHHE JJIEKTPOJHBIX MaTepHajoB B
BOAHO-IIIENIOYHOM 3JIEKTPOJIM3€ B LIMPOKOM HHTEPBaje KOHIEHTPALUH 3IEKTPOIUTOB U
JJIA paBJ’IH‘IHOﬁ MpUpPOALI DJICKTPOI0B. BI)ISIBJ'IGHO, YTO HCIIOJB30BAHHUC CTAJIBHBIX MaTC-
puanoB ¢ HebonbiM copepxkanuem (0,1...0,3%) npumeceid xpoma ¥ BaHa/IUS TIOBBIIIAET
KOPPO3HOHHYIO CTOHKOCTh DJIEKTPOJIOB, YMEHBIIAET PACTBOPEHUE JKeJle3a CTaNbHBIX aHO-
JoB. Mcronb30BaHue aHOJOB U3 CIUIABOB AJIOMHHUS M IIMHKA COMPOBOXIAETCSI UX PacTBO-
peHHeM, YTO JaeT BO3MOXKHOCTb Onarofaps IenoyspU3alidi aHOAHOTO Ipolecca HCKIIIO-
YHUTh BBIICJICHHE KHUCIOPOA M0 MEXaHU3MY BOIOPOAHOW JENONSAPHU3ALNH U CYIIECTBEHHO
YIPOIIAET TEXHOJOTHIO 3JIEKTPOCHHTE3a BOAOPOJA, YMEHbIIAeT MaTepHalbHBIE U JHEp-
TeTHYeCcKHe 3aTpaThl Ha AIEKTPOIIH3.

SUMMARY. Corrosion behavior of electrode materials in alkaline water electrolysis in
a wide range of electrolyte concentrations and for various electrode natures was
investigated. It is revealed that use of steel materials with a small content (0.1...0.3%) of
chromium and vanadium impurities increases the corrosion resistance of electrodes and
reduces the dissolution of iron of steel anodes. The use of aluminum and zinc alloys anodes
is accompanied by their dissolution. This fact makes it possible (due to the depolarization
of anode process) to exclude the oxygen evolution by the mechanism of hydrogen
depolarization, substantially simplifies the technology of electrochemical hydrogen
synthesis, reduces material and energy costs for electrolysis.

Hertsyk O. M., Kovbuz M. O., Boichyshyn L. M., Pereverzeva T. G.,
and Reshetnyak O. V. Influence of alloying on corrosion resistance
of Fe-based bulk amorphous alloys based............cccocveviiinie v 37

PE3IOME. MerogaMu XpOHOTIOTCHIIOMETPii Ta IMKIIYHOI BOJBTAMIEPOMETPii
OI[IHEHO eJIEKTPOXIMIYHI XapaKTEPUCTUKU 00 €MHHUX aMOpP(HUX METaJNeBUX CIUIABIB
Fess 58Cr7,02Mn1,98M03 96V0,1CUo 05\Wo 01 Tio,06C4,69S12,85Bs5 94Ps 03,
Fees,38Cr45M04Mn2Cuo,05Vo,1CsP7B10Si2 87,  Fess93CraMosMna(Cu, W, Al)o,07C7P10BsSiz  y
0,5 M BomHHX pO3YMHAX HATPIIO XJIOPHIY, KaNil0 TiAPOKCHAY Ta XJIOPHUIOHO! KHCIOTH.
BcranoBieHo, mo ix MOBEpXHS y HHUX PO3YMHAX KOPO3IHHOTpHBKA. 3 IiABHUICHHSIM TEM-
TepaTypu HATPi0 XJIOPUAY Ta Kalliio TiAPOKCHIY KOPO3iiiHA TPUBKICTH 3MEHIIYETHCS, a B
XJIOPUIHIH KUCTIOTI PAKTUIHO HE 3MIHIOETHCS.

PE3IOME. MetogamMu XpOHOIIOTEHIIMOMETPUH W IUKIHIECKON BOIBTAMIICPOMETPHU
OLICHEHBI AJIEKTPOXUMUYECKUAE XaPaKTEPUCTHKH OOBEMHBIX aMOP(QHBIX METaJUIMIECKUX
CIUTaBOB Fegs 58Cr7,.9Mn1eM03 96V o,1CUo,0sWo,01 Ti0,06C4,60Si2 8585 94Ps 93,
F964,38CI’4,5M04Mn2CUo,05Vo,1C5P7BloSi2,87, F968,93CF2MO4MH1(CU, W, Al)o,o7C7ploBssi2 B 0,5 M
BOAHBIX pAacTBOpax HaTpus XJIOpUAa, Kajaus THAPOKCHIA W XJIOPUAHOM KHCIIOTHI.
YCTaHOBIIEHO, YTO MX MOBEPXHOCTH B 3THUX PACTBOpaX KOPPO3HOHHO-CTOWKas. C TOBBI-
LIEHUEM TEeMIIepaTypbl XJIOpUAa HATpUsl W Kajusl THIPOKCHIA KOPPO3HMOHHAs CTOMKOCTH
CHIDKAETCS, a B XJIOPUIHOM KUCIIOTE MPAaKTUUECKU HE U3MEHSIETCSL.



SUMMARY. Electrochemical characteristics of bulk amorphous metallic
Fees 58Cr7.02Mn1.0sM03.06V0.1CUo.0sVWo.01 Ti0.06C 4695128585 94P6 93,
Feg4.38CrasM04Mn2Cuo 0sVo.1CsP7B10Si2s7, Fe68,93Cr2M04Mn1(Cu, W, A|)0.07C7P10858i2 aIons
were investigated by chronopotentiometry and cyclic voltammetry methods in 0.5 M
aqueous sodium chloride, potassium hydroxide and hydrochloric acid. It was found that the
surface of bulk alloys in such aggressive aqueous solutions has good corrosion resistance.
The increase of sodium chloride and potassium hydroxide temperature reduces the
corrosion resistance of bulk amorphous alloys, and hydrochloric acid — does not change it.

Herasymenko R. Yu., Vasylev H. S., and Herasymenko Yu. S. The increase
of corrosion monitoring validity for low-carbon steel in tap water.............cccocevvenen. 43

PE3FOME. TlpoaHai3oBaHO HETaTMBHUH BIUTUB JIOKaJTi3allii KOPo3il Ha JOCTOBIPHICTh
KOPO31{HOr0 MOHITOPHHT'Y B CHCTEMax roCroJapChbKO-IIMTHOTO BOJONOCTa4aHHA. Merona-
MU MacoMeTpii Ta NOoJIsIpHU3aliiHOr0 ONOPY BU3HAYEHO, IO MIBUIKICTh Kopo3ii crami Ct.3 B
nianazoni BunpoOyBansk 0...4500 h 3HaxoauThCs Ha mocTiiiHOMY piBHi 0,05 mm/year y xo-
JIOJTHIH BOJII Ta MOCTYMOBO 3HIWKYEThCS Bif 0,32 mo 0,13 mm/year y rapsiaiid. AHaji3 xapak-
Tepy KOPO3iHHHUX IMOUIKO/KEHb Micis KOPO3iMHUX BHIPOOYBaHb MOKA3aB, 10 y XOJOIHI M
BO/Ii BiIOYBa€THCS CYIIbHA PIBHOMIpHA KOPO3isi, TOJI K 3a MiJBUIIIEHUX TEMIIEpaTyp BOHA
3MIHIOETHCSI HA HEPIBHOMIpHY. JIOKaJIbHMX KOPO3iMHHX MOIIKO/DKEHb HAa MOBEPXHI 3pa3KiB
HE BUSBJICHO SIK B JJaOOPaTOPHHX, TaK 1 B MPOMHUCIOBUX YMOBAaX, a OTXKeE, JI0JJATKOBOTO KO-
pUryBaHHSI pe3yNbTaTiB KOPO3iHHOrO MOHITOPHHTY JUIsl BpaXyBaHHS JIOKaJIbHOI KOpO3ii He
noTpiOHO.

PE3IOME. TIpoaHanu3upoBaHO HETaTHBHOE BIMSHME JIOKAJIN3alUK KOPPO3UH Ha JI0-
CTOBEPHOCTb KOPPO3MOHHOI'O MOHUTOPHHIA B CHCTEMax XO35ICTBEHHO-IIUTHEBOTO BOAO-
cHaOxeHus. MeTonaMn MaccOMETPHH M HOJSPH3AaLHOHHOTO CONPOTUBIICHHUS OIPEACIICHO,
410 cKOpocTh Kopposuu cranu Ct.3 B auanasone ucnbitanuii 0...4500 h HaxomuTcs Ha
nocrosiHHOM ypoae 0,05 mm/year B xonoHol Bojie u cHmwkaetcs ot 0,32 no 0,13 mm/year
B ropsiueil. AHamM3 XapakTepa KOPPO3HOHHBIX IOBPEXKAEHHUH MOCIe KOPPO3UOHHBIX HC-
IBITAHUN TI0Ka3all, 4YTO B XOJIOJJHOM BOAE NMPOTEKAET CIUIOIIHAs PaBHOMEPHAs KOPPO3Us,
TOrJa Kak MpH IOBBIIIEHHBIX TEMIIEpaTypax XapakTep KOPPO3HUHM MEHSETCsl Ha HEpaBHO-
MepHyI0. JIoKkanbHbIe KOPPO3HOHHBIE MOBPEKACHHS Ha IOBEPXHOCTH 00pa3loB HE OOHa-
PY)XEHBI KaK B Ja0OpaTOPHBIX, TAK M B MPOMBIIUICHHBIX YCIOBHSX, CIEHOBAaTENbHO, JO-
TIONTHUTENbHAsT KOPPEKTUPOBKA PE3YJIbTaTOB KOPPO3HMOHHOTO MOHHMTOPHHIA Ui ydeTa
JIOKaJIbHOW KOPPO3HH HE TPEOYETCH.

SUMMARY. The negative influence of corrosion process localization on reliability of
corrosion monitoring was analyzed for municipal water supply systems. A laboratory
corrosion test of mild St.3 steel in cold tap water and industrial corrosion test in hot water
supply system were performed. Using weight loss method and linear polarization resistance
techniques it was determined that the corrosion rate of mild St.3 steel remains constant at
0.05 mm/year in cold water and reduces from 0.32 to 0.13 mm/year in hot water during
4500 h of exposure. Analysis of the corrosion damages distribution on the probes surface
after exposure showed, that in cold tap water there is general uniform corrosion, while at
increased temperatures corrosion changes to non-uniform. No local corrosion damages
were found on the samples surface both in laboratory and in industrial conditions, so no
additional correction of corrosion monitoring results are necessary.

Stechyshyn M. S., Martynyuk A. V., Bilyk Yu. M., Oleksandrenko V. P.,
and Stechyshyn N. M. Influence of steels ion nitriding in glow
discharge on layers structure and Properties..........cocevvveieeieeieeieesee e see e e 49

PE3IOME. [locnimKeHo BIDIMB i0OHHOTO a30TYBaHHSA Ha (Di3WKO-XIMIYHI BIIACTHBOCTI
METaJIeBUX MMOBEPXOHb 33 PO3POOJICHOI SHEPreTHYHOK MOJIEIUTIO Ta30PO3PSIHUX TEXHO-
JIOTi# 3 MOXJIMBICTIO KOMOIHYBaHHS P&KUMHHX (TeMIepaTypa, THCK, CKJIJ Ia30BOi cyMimni



1 TpUBAJiCTh HACHYEHHS) 1 €HEepreTW4yHuX (TycTMHA CTPYMY 1 Hampyra) mnapaMmeTpiB
IpoIECy.

PE3IOME. ViccnenoBaHO BIHMSHUE MOHHOTO a30THPOBaHMS Ha (PH3HKO-XMMUYECKHE
CBOIMCTBa METAJUIMYECKHUX MMOBEPXHOCTEH C MO3MIMH pa3pabOTaHHOW SHEPTeTUYECKONH MO-
JIETM Ta30pa3psAHBIX TEXHOIOTHI ¢ BO3MOKHOCTHIO KOMOWHHPOBAHHUS PEXUMHBIX (TeMIle-
paTypa, JaBI€HHE M COCTaB ra30BOM CMeCH, MPOJOKUTEIBHOCTh HACBILIEHUS) U JYHEpre-
THYECKUX (TJIOTHOCTh TOKA W HANPSDKEHHMS) ITapaMeTpoB Mporiecca.

SUMMARY. The influence of ion nitriding on the physicochemical properties of metal
surfaces is studied from the standpoint of the developed energy model of gas-discharge
technologies with the possibility of combining the process parameters (temperature,
pressure and composition of the gas mixture, duration of saturation) and energy (current
and voltage density).

Kryshtopa S. 1, Petryna D. Yu., Bohatchuk 1. M., Prunko I. B.,
and Melnyk V. M. Surface strengthening of 40X steel by electric
SPAK AHOYING ... s 56

PE3IOME. OOrpyHTOBaHO NPaBOMIPHICTh BUKOPUCTAHHS METOAY €JIEKTPOICKPOBOTO
JIeTyBaHHS IOBepXHeBUX 1mapiB crani 40X enekrponamu 3 TBepaux cruasiB T15K6 ta BKS
JUISl 3MILHEHHsI poOOYMX IMOBEPXOHb €JIEMEHTIB OYpOBOro yCTaTKyBaHHsA. BussieHo, mio
4epes JIOKaJIbHI eIeKTPUYHI PO3PSIN MIXK KaTOJIOM 1 aHOZIOM YMOXKJIMBIIFOEThCS JIETYBaHHS
noBepxuesux mapis Co, W ta Ti va rubuny 10...20 um. BeranoBieHo, 1o st 3abe3re-
YeHHsI poOOTO3aTHOCTI TOBEPXHEBO 3MIIIHEHUX €JIEMEHTIB 33 JKOPCTKHX YMOB €KCIUTyaTa-
i1 HEOOX1/THO JIOCATTH BHCOKOI MIKPOTBEPOCTI MOBEPXHEBOTO APy, ONTUMI3YBaTH PO3-
MIpH i TYCTHHY OKCHJIIB Y HbOMY, & TaKOX MIHIMI3yBaTH 3aJIMIIKOBI HANPYKEHHS PO3TATY,
SKi BIINOBIJANbHI 32 po3TpickyBaHHs. Jlisi JOCSATHEHHS HaWKpamiol KoMOiHAIii nux
XapaKTePUCTUK ONTUMI30BaHO TEXHOJIOTIYHI APAMETPH €JIEKTPOiCKPOBOIO JIETYBaHHS.

PE3FOME. O6ocHOBaHa NMPaBOMEPHOCTh HCIIONB30BAaHHUS METOJa 3JIEKTPOUCKPOBOTO
JIETUPOBaHMA ITOBEPXHOCTHBIX ciioeB ctanu 40X anekrpomaMu u3 TBepAbIx ciutaBoB T15K6
u BK8 1151 ynpouHeHus: pabouux moBEpXHOCTEH AJIEMEHTOB OypoBoro o0opynoBanus. Bei-
SIBJIEHO, YTO B PE3YJIbTATE JIOKAIBHBIX 3JIEKTPHIECKHUX PA3PsI0B MEXKAY KaTOAOM U aHOIOM
MIPOUCXOIUT JIeTHpoBaHKe MoBepXxHOcTHBIX cinoeB Co, W u Ti Ha riayouny 10...20 pm. Ye-
TAHOBJICHO, 4TO JJIsI o0ecredeHus! paboTOCIIOCOOHOCTH TIOBEPXHOCTHO YIMPOYHEHHBIX 3Jie-
MEHTOB B JKECTKUX YCIOBHAX SKCIUTYaTallid HEOOXOIMMO OOECIEUHUTH BBICOKYIO MHKPO-
TBEPIOCTh YIPOUYHEHHOT'O CJIOS, ONTUMHU3UPOBATH Pa3Mephl U INIOTHOCTh OKCHIOB B HEM, a
TaKKe MUHHUMHU3HPOBATH OCTATOYHBIE HANPSDKEHHS PACTsDKCHUs, OTBETCTBEHHBIE 3a pac-
TpeckuBaHue. {11 JocTkeHNs HamTyqnreil KOMOMHAIMK 3THX XapaKTePUCTUK ONTUMHU3H-
POBaHBI TEXHOJIOTUYECKHE MTAPAMETPHI AJIEKTPOUCKPOBOT'O JISTHPOBAHUSL.

SUMMARY. The useful of the electric spark doping method by T15K6 and BKS8
carbide electrodes from for hardening of 40X steel surface layers of the drilling equipment
elements is substantiated. It is shown that as a result of local electric sparks between the
cathode and the anode the surface layers can be alloyed by Co, W and Ti to a depth of 10...
20 pum. Three factors of influence on the workability of surface-hardened elements under
severe operating conditions of the oil-extracting industry equipment are singled out. It is
stated that to ensure operating capacity of surface hardened elements under severe
operating conditions it is necessary to ensure the high values of hardened surface layers
microhardness and to optimize the oxide parameters and density in this layer. To achieve
the best combination of these characteristics the technological parameters of electric spark
alloying are optimized.

Student M. M., Dovhunyk V. M., Posuvailo V. M., Kovalchuk I. V.,
and Gvozdetskyi V. M. Friction behaviour of iron-carbon alloys
in coupling with PEO layers synthesized on JI16T alloy .........ccccevvviviieiieiieeienn, 63



PE3IOME. JlocnimkeHo TpuOOIOTiuHy MoBeaiHKy cranei 45, Y8 ta waByny CY 21-
40 y mapi i3 mia3moenekTpomiTHUM okcunokepamiyanM (ITEO) mapoM, cuHTE30BaHUM Ha
criai [{16T y minepanbHiit onusi 1-20 Ta y Hilf i3 10JaTKOM BOJHOTO PO3YHHY TITILIEPUHY.
Bcranosieno, 1o 3a ¢pukimiiHoi B3aemoii craneii i3 [IEO mapaMu B OMUBO-TITiIIEPUHOBIH
CyMIIlll pealtizyloThCs PEXUMHU SIK BUOIPKOBOT'O TIEPEHECEHHSI, TaK 1 IEPETBOPEHHS EIeMEH-
TiB y 30HI KOHTaKkTy. BusiBiieHO, 10 Taki KOHTAaKTHI mapu poOOTO3JaTHI J0 MUTOMUX Ha-
BaHTa)keHb BuiIe 10 MPa.

PE3IOME. ViccnenoBaHo TpuOoONoruueckoe moseaenue craiei 45, Y8 u uyryna CH
21-40 B mape ¢ IUIA3MOAJICKTPOIUTHEIM OKcupokepammdeckuM (I190) cioeM, CHHTE3UPO-
BaHHBIM Ha cruiaBe J[16T B muHepanbaoM macie M-20 u B HeM ¢ no0aBiieHHEM BOAHOTO
pacTBopa TJMIEpUHA. Y CTaHOBJIEHO, YTO NMpH (PUKIHMOHHOM B3aUMOJEHCTBHM CTaseil c
130 cnosiMu B MacIsIHO-TIIMIEPUHOBON CMECH PeasTU3yI0TCS PEKUMBI KaK NW30HpaTesbHO-
ro TepeHoca, Tak U Npeodpa3oBaHUs 3JIEMEHTOB B 30HE KOHTaKTa. BBIABICHO, UTO Takue
KOHTAKTHBIE Mapbl pab0TOCIIOCOOHHI JI0 yAEIBHBIX Harpy3ok Beimie 10 MPa.

SUMMARY. The tribological behaviour of 45 steel, Y8 steel and CH 21-40 cast iron in
coupling with PEO layers synthesized on JI16T alloy was studied in mineral oil 1-20 and
with the addition of glycerol aqueous solution. It was found that under friction contact of
steels with PEO layers in oil-glycerol mixture the regimes of selective transfer and of
elements transformation in contact zone a realized. It was revealed that such contact pairs
are operable under specific load higher 10 MPa.

Sokolova H. M. and Pastukh I. M. Energetic aspects of nitriging modeling
IN GIOW ISCRAIGE. ... eeiieeeiiee et e et e e snaeennneeans 71

PE3IOME. TlpoaHanizoBaHo MOJEJIl a30TyBaHHs B TiitouoMy po3psiai (ATP), modymo-
BaHI METOAOM IUIAHYBAaHHS EKCIEPHMEHTY 3 BHKOPUCTAHHSIM SK YMHHUKIB BapirOBaHHS
TeMIlepaTypH, THUCKY, CKJIaqy Ta30BOI CyMilll Ta TpuBaJoCTi mpouecy. OOrpyHTOBaHa He-
O0XIIHICTh BpPaXOBYBaTH BIUIMB CHEPTETUYHUX MApaMeTPiB — HAMPYTH Ta TYCTUHU CTPYMY,
a METOoJ| IUTaHYBAHHS EKCIIEPUMEHTY TYT OOMEXKEHHH, TOMY HENPUHHATHUN O MOJEIIO-
BaHHsi ATP. 3anpornoHoBaHi ajbTepHATUBHI MiIXOAH 10 (pOpMyBaHHS KOMILUIEKCY BHXIJ-
HHUX YMHHHKIB, 110 0a3YIOThCsSl HA €HEPreTHYHINA MOJIElli NPOoIleCy 1 BpaXOBYIOTh BIUIMB Ha
pe3ynbrat MoaudiKallii iIHTEeHCUBHOCTI Mepediry OCHOBHHUX CYOIPOIIECIB JJOCIIPKYBAaHOTO
MPOLIECY — YTBOPEHHS HITPU/IIB, PO3NOPOIICHHS MOBEPXHI Ta AU y3ii.

PE3IOME. TlpoaHanu3upoBaHbl MOIETH a30TUPOBaHUA B TieromeM paspsane (ATP),
MIOCTPOEHHBIE METOIOM IUIAaHUPOBAHUS SKCIIEPUMEHTa C HCIIOIb30BaHHEM B KauecTBe (hak-
TOPOB BapbHPOBAHUS TEMIIEPATYPHI, AABICHUS, COCTaBa Ia30BOM CMECH U MPOAOIIKUTEIb-
HocTH mponecca. OG0CHOBaHA HEOOXOAMMOCTh YYMTHIBATH BIIMSAHHE SHEPreTUUECKUX Ia-
paMeTpoB — HANpPSDKEHUS U IUIOTHOCTH TOKA, a METOA IIAHUPOBAHMS dKCIEPUMEHTA 3/1eCh
OrpaHWYEH W MO3TOMY HempuemieM K mozaenuposannio ATP. Ilpenmoxensl adpTepHaTHB-
HBIe TIOAXOIb! K (POPMHUPOBAHUIO KOMIUIEKCA MCXOAHBIX (PaKTOPOB, OCHOBaHHBIX HA JHEP-
reTndeckoil mogenu nponecca ATP, KOoTopble YUUTHIBAIOT BIMSHUE HA PE3ybTaThl MOAM-
(MKanMy MHTEHCHBHOCTH MPOTEKaHMS OCHOBHBIX CYOIPOIIECCOB HCCIIEAYEMOro Ipolecca
— o0pa3oBaHUs HUTPHUIIOB, PACIBLUICHHS TOBEPXHOCTH U D y3UH.

SUMMARY. A critical analysis of nitriding models in glow discharge (NGD), formed
by experimental design methods using operational parameters (temperature, pressure, gas
mixture composition, and process duration) as varying factors is performed. The necessity
of energy parameters consideration in the mathematical modeling was proved. In this
context the method of experiment planning here is limited and unacceptable for NGD
modeling. An alternative new approaches to formation of the initial factors complex based
on energy models of NGD that take into account the influence of main subprocesses
intensity (the formation of nitrides, surface sputtering, and diffusion) on the modification
results were proposed.



Sakhnenko M. D., Ved M. V., and Ovcharenko O. O. Physical and mechanical
properties of composite electrochemical coatings and Ni-based foils
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PE3IOME. OnucaHo enexTpoxiMiyHuK MeTo (popMyBaHHSI KOMITO3HIIIITHUX €IIEKTPO-
ximiyanx mokpuBiB (KEIT) i ¢onbru Ha OCHOBI HiKelt0, apMOBaHUX HaHOPO3MIPHHM OK-
CHJIOM AJIIOMiHiI0, 3 CYJIb()aMaTHOI'O EIEKTPOJITY. 3alporoHOBaHO MEXaHi3M (popMyBaHHS
KOMIIO3HTIB i MATEMAaTUYHY MOJIEITh, KA BiTOOpakae 3B’ 30K MK BMICTOM 3MIITHIOBAJIHHOT
¢a3u B KEII Ta xoHmentpaiieto riapo3onto Al,O3 B enekrporiti. Meroqom CEM Tta peHT-
TeHOCIEKTPaJIbHOI0 MiKpOaHali3y BCTAHOBJIEHO BILIMB HaHoyacTHHOK Al>O3 Ha Mopdoito-
Tif0 Ta PO3Mip 3epHA KOMITO3UTiB. METOIOM aTOMHOI CHIIOBOI MiKPOCKOIIT BU3HAYEHO TO-
norpadito KEII i ¢onbru Ta noseneno GopmyBaHHS piBHOMIPHO TNIOOYISIPHOI CTPYKTYpH
3a BBeaeHHs Al,O3. [Hkoproparttist HaHOpo3MipHHX YacTUHOK Al,O3 10 MaTpHIli OCHOBHOTO
MeTay CHpusi€ 3MEHIIECHHIO PO3MIpiB 3epeH 1 MOJIMIIEHHI0O MEXaHIYHUX BIIACTUBOCTEH
KOMITO3UTIB: MiKPOTBEPIICTh 1 'PaHMIIS MIITHOCTI KOMIIO3UTIB 30UIbIIyIOThCS B 1,5-2 pas3u i
CIIOCTEPIraeThCsl 3HAYHE 3POCTaHHS TPAHUIIl TEKYYOCTI MOPIBHSHO i3 HIKEIEBHUM HOKPHUBOM.
Kopositina tpuBkicte KEII 3pocTae BHACTIIOK BKIFOUCHHS YACTUHOK OKCHIY aJTIOMIHIIO 1
3a TIMOMHHUM TOKa3HUKOM koposii Ky = 107> mm/year Ni—Al,O; moxHa BigHecTd 10 rpy-
¥ BEJIbMH TPUBKUX MaTepiaiB.

PE3FOME. OnucaHo 3JEKTPOXUMUYECKHH MeTo]] (POPMHUPOBAHHS KOMITO3MIIMOHHBIX
anekTpoxumuueckux mokpeitiid (KOIT) u Gonbru Ha ocHOBE HMKEINsl, apMUPOBAHHBIX Ha-
HOpa3MEPHBIM OKCHIOM ATIOMUHHUS, U3 CyTh(HaMaTHOro 3JIeKTponuTa. IIpeanokeH mexa-
HU3M (HOPMHUPOBAHHUSI KOMITO3UTOB W MAaTEeMaTHYECKask MOJENb, KOTOpas OTPakaeT CBSI3b
MeXAy cozepxkanueM yrpounsitoniei ¢asel B KOIT u xonnentpauueit ruaposoins Al.Oz B
anekrponute. MetonoMm COM M pEHITEHOCHEKTPaIbHOIO MHKPOAHAJIM3a YCTAaHOBJIECHO
BiusiHue HaHodactul] Al,O3 Ha Mopdosornio U pa3mep 3epHa KOMIIO3MTOB. Metonom
aTOMHOW CHJIOBOW MUKpockoruu onpezeneHa tornorpadus KOII u ¢onbru u nokazano
(bopMupoBaHue paBHOMEPHO IIOOYJISIPHOM CTPYKTYphI 1pu BBenennu Al,Os. MHkopmopa-
us HaHopa3MmepHbix 4actul] Al,O3 B MaTpuily OCHOBHOI'O MeTallia CIIOCOOCTBYET YMEHb-
IICHUIO Pa3MEPOB 3€PeH U YIYUYIICHUI0 MEXaHHYECKHX CBOMCTB KOMIIO3UTOB: MHKPOTBEP-
JOCTh U TPaHHUIIA MPOYHOCTH KOMIIO3UTOB yBENWYHMBAIOTCA B 1,5-2 pasa u HaOmomaercs
3HAYUTENBHBIN POCT IPAHHULBI TEKYYECTH 10 CPABHEHUIO C HUKENEBBIM MOKphITHEM. Koppo-
3uoHHas croiikocTh KOII pacter BenencTBre BKIIOYEHHS YacTHL OKCHA AITIOMHHHSA U I10
r1yOMHHOMY nokasaTeno kopposuu (Kn = 102 mm/year) Ni—Al;Os MoxHO oTHECTH K IpyII-
1€ BECbMa CTOMKUX MaTEpUaJIOB.

SUMMARY. An electrochemical method of deposition the nickel-based composite
electrochemical coatings (CEC) and foil reinforced by nanoscale aluminum oxide from
sulfamate electrolyte is described. The mechanism of composites forming and mathematical
model that reflects the relationship between the content of reinforcing phase in CEC and
Al;O3 hydrosol concentration in the electrolyte is proposed. The influence of Al,O;
nanoparticles on the grain size and morphology of composites are established using X-ray
microanalysis and SEM. Using atomic force microscopy CEC and foil topography are
determined and the formation of uniformly globular structure with the Al,Os introduction is
proved. The incorporation of nanoscale particles Al;Os in base metal matrix reduces the
grain size and improves the mechanical properties of composites: microhardness and tensile
strength of composites grow by effect to of 1.5-2 and a significant increase in yield strength
as compared with nickel coating is observed. CEC corrosion resistance increases due to the
inclusion of aluminum oxide particles and Ni—Al,Os systems can be attributed to a group of
highly resistant materials according to the corrosion depth indicator (k, = 107> mm/year).



Levytskyi V. Ye., Katruk D. S., Kochubei V. V., Humenetskyi T. V., Bilyi L. M.,
and Masyuk A. S. Influence of polyvinylchloride on chemical and thermal
durability of highly filled polyester COMPOSILES ........cccevrveeiireiiie e 86

PE3FOME. JlociiKeHO BIUTHB TOJIMEPHOr0 MOMUdikaTopa MONiBIHUIXIOPHUIY 1 He-
OpraHigyHOro APiOHOAMCIIEPCHOrO HANOBHIOBAaYa Ha XIMIYHY Ta TEPMidHY TPUBKICTH BHCO-
KOHAITOBHCHUX TOJIECTEPHUX KOMITO3UTIB, @ TAKOXX KOMIIOHCHTHOT'O CKIIAJy Ta MPHUPOIU
HATIOBHIOBaYa — HA TPUBKICTh MOJIIECTEPHUX MAaTepiajiB 3a Jil arpeCHBHUX CEPEIOBHUII Ta
BHCOKHX TeMmIlepatyp. BUBUCHO 3MiHY MOBEPXHEBOI TBEPIOCTI MOTU(IKOBAHUX IMOJiECTEP-
HUX KOMITO3UTIB 3aJIC)KHO BiJl IPUPOIIU arpeCUBHOIO CEPEIOBUIIA.

PE3FOME. VccnenoBaHO BIMSHUE MOJIMMEPHOT0 MOTU(UKATOPA MOJTUBHHIIXJIOPHIA
Y HEOPTraHWYeCKOro MEJIKOJMCIEPCHOrO HAIMOJHUTENS Ha XMMHUYECKYI0 M TEPMHUUECKYIO
CTOMKOCTh BBICOKOHATIOJIHCHHBIX IMOMMI(MUPHBIX KOMIIO3UTOB, a TAKXKE KOMIIOHCHTHOIO
COCTaBa W TMPHPOABI HATIONHUTEINSI Ha CTOMKOCTH MOMMI(UPHBIX MaTepHajoB K BO3JECHCT-
BHUIO arpeCCHBHBIX CPENl M BBICOKHX TEMIIepaTyp. BBIABICHO, YTO MOJ BIMUSHUEM MPUPOJIBI
arpecCUBHOM CpEIbl U3MEHSCTCS MOBEPXHOCTHAS TBEPAOCTh MOIM(DUIIMPOBAHHBIX MOJIH-
3(UPHBIX KOMIIO3UTOB.

SUMMARY. The influence of polymer modifier polyvinylchloride and inorganic fine
filler on chemical and thermal stability of highly filled polyester composites has been
investigated. The effect of component composition and filler nature on the resistance of
polyester materials to aggressive environments and high temperatures was found. The
influence of the aggressive environment nature on the surface hardness of the modified
polyester composites was determined.

Suberlyak O. V., Baran N. M., and Yatsulchak H. V. Physical and mechanical
properties of films based on polyamide with polyvinylpyrrolidone mixtures ............ 93

PE3IOME. JlocnimkeHo (i3MKO-MeXaHiuHI BJIACTHBOCTI ILTIBOK HA OCHOBI CyMiliei
noniamia (ITA)—nonisininmiponigon (I1BII), onepxaHux 3 po34MHIB MYpPAIIMHOI KHCIOTH.
Bcranosieno BB ckiany (GopmyBanbHOI cymimn Ta yMOB (hOpMYBaHHS Ha 1Ii BJIACTH-
BOCTi. BuzHaueHi Mexi 3MiH BIIACTHBOCTEH IUTIBOK MiC/Is TEPMOOOPOOKH B PI3HUX yMOBaXx i
MiATBEPYKEHA MOXIIMUBICTh (DOPMYBAHHSI CEIEKTHMBHO-TIPOHUKHUX MEMOpaH 3 pPO3UHHIB
cymimeii [TA-6 1 [TA-66/6 y mypaiusiii Kucnori 3 Hu3bkoMonekyssipuuM [1BI1, kinbkicTh
SIKOr'0 3MIHIOETHCS B Aiana3oHi Big 2 1o 10 mass%.

PE3IOME. ViccnenoBanbl (pM3MKO-MEXaHUYECKHE CBOWCTBA IUICHOK HA OCHOBE CMe-
ceit momamun (I1A)—monusuammmupponunon (I1BII), momydeHHBIX W3 pacTBOpOB Mypa-
BBUHOM KUCIIOTHI. Y CTAHOBJICHO BIIMSHUE cOCTaBa (JOPMOBOYHON CMECH U YCIOBUit (hopMu-
poBaHHUS Ha 3TH CBOMcCTBa. OnpeneneHsl rpaHulbl N3MEHEHHUH CBOMCTB IJICHOK IIOCIE Tep-
MOOOPa0OTKH B Ppa3IMYHBIX YCIOBHAX M IOATBEpP)KAEHA BO3MOXXKHOCTH (OPMHPOBAHHMS
CEJIEKTUBHO-TIPOHUIIAEMBIX MeMOpaH ¢ pacTBopoB cMeceit [IA-6 u [1A-66/6 B MypaBbHHON
KHCIIOTE ¢ HU3KOMONeKyIsIpHbIM T1BII, KommuecTBO KOTOPOTo N3MEHSETCSl B THANa30HE OT
2 mo 10 mass%.

SUMMARY. The mixtures of polyamide and polyvinylpyrrolidone have been synthe-
sized on the basis of formic acid solutions. The physical and mechanical properties of
obtained materials were investigated. The influence of the initial composition and forming
conditions on the physical and mechanical properties of membrane films was determined.
Boundaries of film properties changes after heat treatment under different conditions were
established, and the possibility of forming the selectively permeable membranes based on
formic acid PA-6 and PA-66/6 solutions of with low PVVP molecular weight which concen-
tration varies from 2 up to 10 mass% in the PA mixture was confirmed too.
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PE3IOME. 3 BUKOPUCTAaHHSM TEPMOIPYKHHX ITOTEHIIaNiB MepeMileHb 1 (QYHKIIN
Byccinecka moGynosano ¢yHkimii IpiHa 3a1ad TepMONPYXKHOCTI JUIS HamiBOE3MEKHOrO
MIPOCTOPY 13 ’KOPCTKO 3aKPIMJICHOI0 MEXEI0 3a HyJbOBOI TeMIlepaTypH Ha Hill abo Terio-
i3omsmii. BusHaueHi Temmeparypa i Hamnpy>KeHHsS, 3yMOBJICHI TEIUIOBHUAIJICHHSIM Y Tapa-
JIENTBHIN JIO MEX1 KPYTOBid 00J1acTi, 1 TOCTIXKEHO 1X 3HAYCHHS 3a MEBHUX PO3MOLIIB TEl-
JIOBHX JDKEpel B 00JIACTi TETUTOBUIICHHS HA MEXKI TiJIa 1 B il IIEHTPI Ha BiAIAII BiT MEXi.

PE3IOME. C ucnionb30BaHHEM TEPMOYIIPYTHX OTEHIMAIOB MepeMelieHni 1 QyHK-
i ByccuHecka mocrpoens! GpyHkunu ['prHa 3a1ad TepMOYNpYrocTH IS OMyOeCKOHEe-
HOT'O MPOCTPAHCTBA C KECTKO 3allleMJICHHOM I'paHMIIel NTpU HYJIEBOM TeMmIepaType Ha Hel
Wi Terutonsonsiiuy. OnpesesieHsl TeMIlepaTypa U HalpsDKeHUsl, 00yCIOBIEHHbBIE TEIUIo-
BBIJICJICHHEM B TIapaJlIeNIbHOW K TpaHUIle KPYrOBOM 00JacTH, M HCCIEeIOBAaHbl UX 3HAYECHHS
IIPH OINIPEIETICHHOM PaCIIpe/IeIeHUH TEIUIOBBIX HCTOYHHUKOB B 00JIACTH TEIJIOBBIJICTICHUS Ha
TpaHHMIE TeJla U B €€ LIEHTPE Ha PACCTOSHUU OT IPaHHIIBL.

SUMMARY. Using the potentials of thermoelastic displacements and Boussinesq’s
functions Green’s functions of thermoelasticity problems for semi-infinite body are
presented. Boundary of body is hardly clamped at zero temperature on it or on boundary is
insulated. Temperature and stresses caused by heat generation in a parallel to the boundary
circular domain are determined, and their values for certain distributions of heat sources in
the heat-generating domain on the boundary of the body and in the centre of the domain at
the distance of the boundary are analyzed.

Antonenko N. M. Plane thermoelastic deformation of elastically of multilayer
plate linked with rigid half-plane...........ccccceviiiiiii i 105

PE3IOME. 3anpornoHoBaHO criocid po3B’si3aHHs TUIOCKOI CTalliOHAPHOI 3a]a4l TepMOo-
NPYXXHOCTI UIsi 0araTomapoBoi IUIUTH, MPYXHO 34EIUICHOT 3 )KOPCTKOIO MMiBILUIONIMHOO, 3
NPYXHUMH 3B’SI3KaMH MiX I1apamu. Po3B’ 30K I'pyHTYEThCSI Ha MeTOAl (YHKIIIH 1TOaTIIH-
BOCTi 3 BUKOPHCTaHHSM OJHOBHMIpHOIO iHTerpaibHoro nepersopenns dyp’e. [lodymnoa-
HO pEKYpeHTHI (OpMyNHu Ui po3paxyHKy QYHKIIN MOJATINBOCTI, SIKi BPaXOBYIOTh BILIHB
TEIUIOBMX HABAHTAXCHb Ta HPYXKHI 3B’Ss3KM MDK miapamu. sl IBOIIAPOBOI IUIMTH, SKa
3HAXOOUTHCS MiJ Ji€I0 TEIUIOBOr0 HABAHTAXKCHHS, IPOAHANII30BAHO BIUIUB HPYKHHUX 3B’513-
KiB, KOS(IIi€HTIB TEIUIOBOr0 PO3MIMPEHHS Ta KOE(II[IEHTIB TEIUIONPOBITHOCTI IIApiB Ha
PO3IIOALT HANIPYXXEHb Ha CIIIBbHIN MEXI MIapiB.

PE3IOME. TlpennoxkeH croco0 pelieHns CTallMOHApHOM IUIOCKOHM 3aadu TepMOYII-
pYrocTy ajasi MHOTOCJIOMHOM IUIMTBI, YIPYIO CLEIJIEHHON € YKECTKOW MOJIYIUIOCKOCTBIO, C
YIPYTUMH CBA3IMH MEXAY CIosMH. [l pelreHus 3aaddl MCIONb30BaHBI OJHOMEpPHOE
HHTErpanbHOE Tpeodpa3oBanue Oypre u uaest merona Gpyukuumii nogaramsocTH. Iloctpoe-
HBI PEKYPPEHTHBIE COOTHOIIEHHS JUI BBIYMCIICHHUSI BCIIOMOTATENbHBIX (YHKIUH M (QyHK-
LUH MOJATIINBOCTH, KOTOPBIE YUYUTHIBAIOT BIMSHHE TEIUIOBOTO IONS U YIPYTHeE CBSI3U MEX-
Jly CJIOSMU IUIATHL. JIJIsl IBYXCIIOMHON IUIMTHI, KOTOpAasi HAXOIUTCS MOJ IEHCTBUEM TEIUIO-
BOW HArpys3kH, IIPOaHAIM3UPOBAHO BIMSHUE YIPYTHX CBS3EH M TEIUIOBBIX XapaKTEPUCTHK
CIIOEB Ha paclpeielieHne HANPSHKEHUH Ha WX oOIIel TpaHuIle.

SUMMARY. The solution method of stationary plane thermoelastic problem of
multilayer plate with elastic links between its layers is proposed. The technique is based on
the compliance functions method. Fourier integral transformation is used. The recurrence
formulas for calculation of the auxiliary and compliance functions are built. For a two-layer
plate subjected to thermal load applied to the upper boundary of the plate, the influence of
elastic links, thermal expansion and thermal conductivity coefficients on the distribution of
normal and tangential stresses on its common boundary is investigated.
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PE3IOME. TlopaHo pe3ynbTaTH BUIIPOOyBaHb Ha 3TMH 3pa3KiB 3 IPSIMOKYTHHAM IOIe-
pedHuM TepepizoM i3 amomiHieBoro cruiaBy 2017A-T4. 3pa3ku mocnabiaeHi TOCTPUMH i
TYOMMH{ OJHOCTOPOHHIMH BHpi3amu (pagaiyc Bupizy 0,2; 5; 10 i 22,5 mm). [{ns BunpoOy-
BaHb Ha BTOMY BHKOpUCTaHO creH ] MZGS-100 y pexxuMi HU3BKHX 1 BUCOKHX IUKITIB. BBe-
JICHO CTaJIi 3HaYEeHHsI HOMiHAJILHOTO KoedilieHTa HaBaHTakeHHst R = —1; 0 i MoMeHTy am1I-
mitymu M, = 15,84 N-m. IlpoananizoBano 3HaueHHs mapamerpa AK 3 ypaxyBaHHSIM BIUIMBY
BHDI3Yy.

PE3IOME. TlpeacraBneHbl pe3ylbTaThl UCIBITAHWH Ha W3rn0 00pasloB C MPsIMO-
YrOJIBHBIM TONIEPEYHbIM CeYeHHEM M3 alroMuHHueBoro ciuiaBa 2017A-T4. O6pasus! ocnad-
JIEHbI OCTPBIMH U TYIIBIMH OIHOCTOPOHHHMMHU BbIpe3amu (paauyc Beipesa 0,2; 5; 10 u 22,5
mm). [ns ucnbITaHUH Ha yCTalOCTh MCIONb30BaH creHn MZGS-100 B pexxuMme HU3KHX H
BBICOKHX IIMKJIOB. BBel€HBI MOCTOSTHHBIE 3HAYSHUSI HOMHHAIBHOTO Kod(duIMeHTa Harpys-
ki R = —1; 0 u momenTa ammutyast M, = 15,84 N-m. I[Ipoananu3upoBanbl 3Ha4eHUs napa-
Metpa AK ¢ ydeToMm BIMAHHS Hajape3a

SUMMARY. The paper presents experimental tests results of the fatigue crack growth
in 2017A-T4 aluminium alloy under bending in specimens with rectangular cross-section.
The specimens were weakened by sharp and blunt one-sided notches (for notch root p =
=0.2; 5; 10 and 22.5 mm). The tests were performed on the fatigue test stand MZGS-100 in
the low and high cycle fatigue regime, by imposing a constant value of the nominal load
ratio R = = —1; 0 and a moment amplitude M, = 15.84 N-m. The results of the fatigue tests
were then analysed in terms of the parameter AK including influence of the notch.

Kozak L. Yu. Investigations of unstable crystal lattice on discrete models...........cc..cee... 118

PE3IOME. Ha nBoBUMIpHIN IUCKPETHI MOJENi BCTaHOBJICHO, IO 32 BiJNOBIIHMX
YMOB KpHCTaJiuHa IpaTKa MEPEXOAUTh Y CTaH HECTIMKOI piBHOBaru. Y Takii rparii aToMu
3HaXOJATHCS Y MOJIOXKEHHI, [0 HE BIANOBiAae iX MiHIMalbHIN eHeprii, ToMy 3a Aii He3Hau-
HHUX 3CYBHHX Je(opMalliii aTOMH I'PaTKU TEPEeMIIlyIOThCs B IHIIE MOJIOKEHHS, Jie TXHS
MOTeHIlaNIbHa eHeprisi Hik4ya. CTaH HECTIHKOI PIBHOBArM KPHCTAJIYHOI IpaTKu 00yMOB-
o€ T BUCOKY IUIACTUYHICTh. PO3paxyHKH TMOKa3aliy, 10 MIIHICTh KPHUCTAIB 3 TaKOH
I'PATKOIO 3AJISKHUTD BiJ iX OMEPEYHOTO PO3MIpYy.

PE3FOME. Ha nByxmepHON IUCKPETHOM MOJENH YCTaHOBJIEHO, YTO TPH COOTBETCT-
BYIOIIMX YCIOBUSIX KPHUCTAJUTMUECKas pPEIIeTKa NMEPeXOJUT B COCTOSHHE HEYCTOHYMBOTO
paBHOBecHs. B Takoii pereTke aToMbl HaXOAATCS B TOJOXKEHUH, KOTOPOE HE COOTBETCTBY-
€T X MUHUMAaJIbHOW SHepruu. B 3ToM ciydae, mpu Bo3AeHCTBUYM HE3HAUUTENBHBIX CIIBUTO-
BBIX Je(hopMaliiii, aTOMBI PEHICTKH MEPEMENIAIOTCS B WHOE IOJIOKEHNE ¢ MUHUMAIBHON
MMOTEHIIMANBHON 2Heprueil. CoCTOSHWE HEYCTOWYHMBOTO PABHOBECHS KPHUCTAJUIMIECKOM
peneTkn 00yCIOBIMBAET €€ BBICOKYIO INIACTHYHOCTh. PacyeTsl mokasaid, 4To MPOYHOCTh
KPHCTAJUIOB C TAKOH PEIIETKOM 3aBUCHT OT MX IOIEPEYHOr0 pa3Mepa.

SUMMARY. Using the two-dimensional discrete model it is established that under the
appropriate conditions the crystal lattice transforms into the state of unstable equilibrium.
Atoms in this lattice exist in position that does not correspond to their minimum energy. In
case of negligible shear deformations lattice atoms move to another position with lower
potential energy. The unstable equilibrium state of the crystal lattice leads to its high
plasticity. The calculations show that the strength of crystals with such a crystal lattice
depends on their size.
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