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PE3IOME. OnucaHo TpH KITIOYOBI MPOOIEMH BOJHEBOI EHEPIeTUKH, SIKi MOJSITAI0Th Y
e(peKTUBHOMY OJICprKaHHi, 30epiraHHi Ta BUKOPUCTAHHI BOJAHIO. 3pOOJICHO OIS Mpalb 3
JOCITI/DKEHb PI3HUX TUIIIB MaTepiaiiB JUisi aKyMYJIOBaHHS BOIHIO 1, 30KpeMa, HAHOKOMIIO-
3WTIB HA OCHOBI MarHilo sk HainepcrekTuBHimmx. OCHOBHY yBary NpHIUICHO aHai3y
PO3MIpiB YaCTMHOK CKJIQJIHMKIB KOMIIO3UTHOTO MaTepiajy, a TaKOX BIUIMBY KaTaliTHYHHX
JIOIATKIB Ha TapaMeTpH copOuii-necopOuii BoxHio. [lonaHo KOpOTKHHA Orisy myomikatin
BJIACHHMX PE3YJbTATIB 3 MEeXaHOXIMi4HOro cuHTe3y MgH> Ta HOBI pe3yabTaTH AJIsl KOMIIO-
3UTIB Ha OCHOBI MarHiro 3 pogatkaMu HaHO-Ti. OnucaHo CMHTE3 Ta BJIACTUBOCTI BUIOTOB-
JICHUX 3 YKPaTHChKOI CHPOBMHH MaTepialliB Ta BUCBITJICHO MEPCIIEKTHUBU 3aCTOCYBAHHS I'ijl-
PHUIHHUX KOMITO3HMTIB HA OCHOBI MarHilo.

PE3IOME. OnucaHbl TpU KITIOYEBBIE MPOOIEMbI BOIOPOIHON IHEPTrEeTHKHU, KOTOpHIE
3aKIII0YaloTCs B 3()(EKTHBHOM ITOTYYSHHH, XpaHEHHH M HCIIOIb30BaHUM Bomopoxa. Cre-
naH 0030p padoT 1Mo UCCIeOBAaHUIO PA3IMYHBIX THIIOB MAaTEPHAIIOB I aKKYMYIHPOBAHHS
BOJIOPOZA, CHHTE3a ¥ BOIOPOACOPOIIMOHHBIX CBOMCTB HAHOKOMIIO3UTOB HAa OCHOBE MarHMs
Kak Hauboliee IepCIeKTUBHBIX. TaKKe yIeleHo BHUMaHHE aHAJIH3y Pa3MepoB YacCTHUIl CO-
CTaBJIAIONIMX KOMIIO3UTHOIO MaTepuaja, a TaKkKe BIMSIHHSA KaTalr3aTOpOB Ha MapaMeTphl
copOrmu-gecopbunu Bomopoaa. Jan kpaTkuii 0030p ImyOnMKammii COOCTBEHHBIX Pe3yilb-
TaTOB [0 MEXaHOXMMHYECKOMY cuHTe3y MgH> u omnmcaHbl HOBBIE Pe3yJIbTATHl 0 HAHO-
KOMIIO3UTaX Ha OCHOBE MarHus ¢ HaHo-Ti. OmucaHbl CHHTE3 U CBOMCTBA MaTepHaloB, H3ro-
TOBJICHHBIX U3 YKPAMHCKOT'O CHIPBSI, U OCBEIIEHBI MEPCIEKTUBBI IPUMEHEHHS THAPHUIAHBIX
KOMIIO3UTOB HAa OCHOBE MarHusl.

SUMMARY. Three key problems of hydrogen energy are described, namely,
production, storage and efficient use of hydrogen. A review of recent research on synthesis
and hydrogenation properties of the magnesium based nanocomposites as the most
promising hydrogen storage materials is presented. The main attention is paid to the effects
of particle size and catalytic additives on the hydrogen storage parameters of composites. A
brief overview of our publications on the mechanochemical synthesis of MgH: is presented.
New results on the hydride composites of Mg with nano-Ti are described, including
synthesis and properties of the materials produced from Ukrainian feedstock. Prospects of
application of magnesium based hydride composites are demonstrated.



Krechkovska H. V., Student O. Z., and Nykyforchyn H. M. Diagnostics
of the technical state of steam pipelines at TPP by hardness and crack
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PE3IOME. 3anpornoHOBaHO HEPYHHIBHHIA METOJ| J1arHOCTYyBaHHS IIOTOYHOTO CTaHY
TPUBAJIO EKCIUTyaTOBaHMX TEIJIOTPUBKUX cTajiel maporoHiB TEC Ha ocHOBI 3amipiB po3mi-
Py depuTHHX 3epeH i TBepAocTi TermoTpuBKoi craii 15X1M1®d Ge3nocepeHEO Ha ITOBEPX-
Hi TpyOu Ta moOynoBaHoi 3anexxHocTi Tuimy Xomita—lIlerda, sika rpagiuyHo CKIIQZa€eThes 3
JIBOX TIPSIMOJIIHIMHUX TUTTHOK. [lepia y3romkyeTbes 3 (Gi3sMYHAME YSBIECHHSIMH TPO 3B’ s~
30K MIK pO3MipoOM 3epHa Ta MIlHICTIO (TBEpIicTi0) MaTepiany. Jpyry AiJSHKY CTPIMKOTrO
3HW)KEHHS TBEPZOCTi CTalli TIOB’S3aHO HE TLIBKU 3 MOAAIBLIOI 3MIHOIO MMOKa3HUKA MIiKpO-
CTPYKTYpHU CTalli, ajie¢ i PO3BUTKOM PO3CISTHOI B 00’€Mi MeTally eKCIUTyaTaIliifHOI MOIIKO-
JoKkeHocTi. JInsl BU3HAYeHHsI TPaHUYHOI'O CTaHy JerpaZioBaHol CTali BUKOPHCTaHO OJIMH 3
napaMeTpiB MeXaHIKH pyHHYBaHHs — e(DeKTUBHHMI MMOPOrOBHH po3Max KoedillieHTa iHTeH-
cuBHocTi HanpyxeHb (KIH) AKih eff, 3HaliieHnit 3 ypaxyBaHHIM 3aKPUTTSI BTOMHOI TPillK-
Hu. ITifcTaBoro mis Horo BUKOPUCTaHHS CTala BUSIBJICHA 1HBEPCisl BIUTMBY BOJHIO HA 3HAYEH-
Hs1 AKth eff 3 TOBUTHBHOTO Ha HETaTHUBHUWI 3 ITiABHIIEHHSM MipH eKCILTyaTaliiiHol aerpaja-
wii crani. [HBepcilo BIUIMBY BOJHIO TIOB’S3aHO 3 TpaHC(OPMAI€I0 MEXaHi3My BTOMHOT'O
pocty Tpimman Ha npuroporosiid ninsHii KIH 3 kpizb3epeHHOr0, 3yMOBIEHOTO MiKpO3Cy-
BaMH y BEPIIMHI TPILMHU B KOXKHOMY ILIMKJII HABAHTA)KEHHS, HA KPUXKHUI 3 (parMeHTamMu
MIK3€pEHHOr0 pyHHYBaHHS 32 MEXaHi3MOM BIIpMBY Ha JUISHKAaX 3 MOMIKO/KEHHSIMH. To-
MY TOpIT HUKJITIYHOT TPIIMHOCTIMKOCTI, KWl BIINOBIIaB Takii iHBEpCii, MPUHHATO 38 KPH-
THUHUA AKCth efr, HIDKYE SIKOTO IMOBIpHICTh BUHHKHEHHS KPUXKOIO PyWHYBaHHS €KCILTya-
TOBAHOI CTajl CYTTEBO 3pocraThMe. 3a MOOYAOBAHOK KOPEJSILIHHOK 3aJeKHICTIO MK
koedinieHToM AKih eff 1 TBEPIICTIO METaTY Ta BU3HAYCHUM KPUTUYHUM 3HaueHHIM AK  eff
OLIIHEHO KPUTHYHE 3HAYECHHS TBEPAOCTI MeTally, HIKYE SIKOTO PH3HK HEKOHTPOIbOBAHOTO
KPHUXKOTO PYHHYBaHHsI Bi[4yTHO 3pOCTAE Yepe3 PO3CIsiHI B METaII MOIIKOPKEHHSI.

PE3FOME. TlpennoxeH Hepa3pylIaoUdi METOJ JUAarHOCTUPOBAHHS TEKYILEIro CO-
CTOSIHUSI JJIUTENIBHO JKCIUTyaTUPYEMBIX TEIJIOyCTONUMBBIX cTaneil maponposonos TOC Ha
OCHOBE M3MepeHuil pazmepa 3epeH (eppuTa U TBEPJOCTH TeILIOCTOWKOoM cranmu 15X1M1O
HENOCPEJCTBEHHO Ha IOBEPXHOCTU TPYOBI, a TaKKe NMOCTPOSHHOW 3aBHCHMOCTH MEXIY
STHMH XapakTepuctukaMu (tuma Xoma—IIsTda), KoTopas COCTOMT U3 ABYX HPSAMOJIUHEN-
HBIX y4acTKoB. [lepBblii coriacyercst ¢ (GU3MYECKHMMH NPENCTABICHUAMH O CBS3H MEXIY
pa3MepoM 3epHa U MPOYHOCTHIO (TBEPAOCTHIO) MaTepuasia. BTopoll yuacTok cTpeMUTENb-
HOTO CHIDKEHHS TBEPJOCTH CTajad OOYCJIOBJICH HE TONBKO NajJbHEWIINM H3MEHEHHEM II0-
KazaTens MHUKPOCTPYKTYPBI CTajJH, HO U Pa3BUTHEM DPACCESTHHOM B 00beMe MeTalula JKC-
IUTyaTallMOHHOM MOBpeXAEHHOCTH. [lJIs onpeneneHys MpeaenbHOr0 COCTOSHUS JIeTpaaupo-
BAHHOH CTaJlM MCIIOJb30BaH OAUH M3 IapaMeTPOB MEXaHHKU pa3pyieHus — 3¢ PeKTHBHBIH
MOPOrOBbIH pazmMax kod(duieHTa HHTeHCUBHOCTH HarpsikeHui AKin eff, OIIpeieseHHbII ¢
YUETOM 3aKpBITHSI YCTAJOCTHOM TpemmHbl. OCHOBAaHMEM ISl 3TOTO CTana oOHapy)KEeHHas
IIPY TIOBBIIICHUH CTETIEHHW AETpajallii CTajJl WHBEPCHUS BIMSHUS BOIOPOAA Ha ypPOBEHb
AKih eff ¢ TIOJIOKUTEILHOTO HA OTPHULIATENBHBINA. DTOT 3 ekt 00ycnoBieH Tpancdopmarpeit
MEXaHW3Ma POCTa YCTAJIOCTHOM TpelMHbl Ha npunoporosoM ydactke KMH c Tpancsepen-
HOT'O, BEI3BAHHOT'O MUKPOCABHI'AMHU B BEPILIMHE TPEIIMHBI B KaXJIOM [IMKJIEC HarpY>KEHHs, Ha
Ooree XpynKuid ¢ hparMeHTaMH MEX3EPEHHOTO pa3pyIICHUS 10 MEXaHU3MY OTpbIBa B MEC-
Tax ¢ NoBpexAcHUAMU. [103TOMy NOPOT UKINYECKON TPELIMHOCTOMKOCTH, KOTOPBIA OTBE-
YaJ TAKOW MHBEPCHUH, MIPUHSIIHN 3a KpuTHieckoe 3HaueHue AKy eff, HIKE KOTOPOTO BEpOST-
HOCTh BO3HMKHOBEHMS XPYIKOTO pas3pylIEHHs 3KCIUTYaTHPYEMOH CTaldl CYIIECTBEHHO
Bo3pacraer. [To mocTpoeHHOH KOpPEeSIIMOHHON 3aBUCUMOCTH MKy AKih eff I TBEPIOCTHIO
MeTaja, a TAKXKEe C YIeTOM KpUTHUeCKOro 3Ha4eHUS AKCy eff OLICHIUITN KPUTHIECKOE 3HAYE-
HHE TBEPJOCTH METaJlUla, HIDKE KOTOPOTO PHCK BO3HMKHOBEHHS HEKOHTPOIMPOBAHHOTO
XPYIKOTr0 pa3pylIeHHs! CYIIECTBEHHO ITOBBIIIAECTCS M3-32 PACCESTHHBIX B METauIe TTOBPEXK-
JCHUH.



SUMMARY. The non-destructive method of the current state diagnostics of the heat-
resistant steels after long-term operation at the steam pipe-lines of a thermal power plant,
based on measurements of the size of the ferrite grains and the hardness directly on the
surface of the heat-resistant steel 15X1M1® pipe and on the constructed relationship
between these characteristics (Hall-Petch type) is proposed. Graphically this dependence
consists of two rectilinear parts. The first one is consistent with the physical view on the
connection between the grain size and the strength (hardness) of material. The second one
of the sharp decrease in the hardness of steel is related with not only the subsequent change
in the steel microstructure, but also with the development of the operational damages
scattered in the metal volume. To determine the limiting state of degraded steel, one of the
fracture mechanics parameters is used, namely the effective threshold of the stress intensity
factor AKu e, determined with account of fatigue crack closure effect. The revealed
inversion of the tendency of hydrogen effect on the AKu ot level (from the positive to
negative) with an increase in the steel degradation degree is used for substantiation of
critical AKw er. Such inversion of hydrogen effect is caused by the transformation of the
fatigue crack growth mechanism on the threshold part of the fatigue crack growth curve
from transgranular, due to microshear at the crack tip in each loading cycle to the more
brittle one due to formation of the intergranular fragments by separation mechanism within
the damaged areas. Therefore, the threshold level of the fatigue fracture resistance, which
responded to such an inversion, is taken as the critical AK% e Value, below which a
probability of brittle fracture of the exploited steel significantly increases. Using the
constructed correlation dependence between AKi eff and metal hardness and also the critical
AKcn eff Value, the critical value of metal hardness has been estimated since below it a risk
of uncontrolled brittle fracture increases significantly due to a scattered in-bulk damaging.

Andreikiv O. Ye. Dolinska I. Ya., Shtoiko I. P., Raiter O. K., and Matviiv Yu. Ya.
Calculation of residual life of main pipelines with account of environment
effect and degradation of their materialS............cccccvviviiiii i 33

PE3IOME. 3anponoHOBaHO METO/M BHU3HAYECHHS 3aJIMIIKOBOIO PECYpCY Marictpaib-
HHUX TPYOONPOBOJIB 3 MOBEPXHEBHUMHU TPILIMHAMU IIiJl €0 JOBrOTPUBAIIOTO MOCTIHHOrO
THCKY a3y B Ia30IPOBOJAX Ta 3MIHHOIO B HA)TONPOBOAAX, HABOAHIOBAHHS, IPYHTOBOI KO-
po3ii 3 ypaxyBaHHAM Jerpazaaiii ix marepiamiB. OCKUIbKM 3MiHA B 4acl jJerpajaiii mMare-
piaiiB TpyO He3HAYHA, TO AHAIITHYHO 11 ONMUCAHO JIHIWHUMU 3aJIe)KHOCTAMU. [[ns BU3HA-
YEeHHsI 3aJUIIKOBOrO pecypcy TpyO 3acTocoBaHO eHepreTuuHuit miaxia. [ToOynoBaHo Bij-
TIOBIJIHI pO3paxyHKOBI Mozelni (AudepeHIianbHi PiBHSIHHS 3 TOYaTKOBHMHU Ta KiHIIEBUMHU
ymoBaMu). Jlnsi koHKpeTHHX MarepianiB TpyO (ctami X52, X60, X70) po3paxoBaHo 3a-
JIMIIKOBUH pecypc 3a JOBrOTPUBAIOI0 CTATHYHOIO Ta 3MiHHOTO B Yaci HAaBaHTA)XKEHHS, Ha-
BOJTHIOBAHHSI, IPYHTOBOI KOPO3ii, @ TAKOX 3 ypaXyBaHHsIM Jerpajialiii MaTepiaiiB BOPOIOBK
30 poxkiB.

PE3IOME. TlpenmoxeHbl METOABI OMPEAETICHUSI OCTATOYHOTO Pecypca MarucTpajb-
HBIX TPYyOONPOBOIOB C TOBEPXHOCTHBIMH TpPEIIMHAMH II0[ JIEHCTBHEM JUIUTENBHOTO II0-
CTOSIHHOTO JIaBJIEHHS T'a3a B Ta30MPOBOAAX M MEPEMEHHOr0 B HE(PTENPOBOIAX, HABOIAOPO-
KUBaHUS, TPYHTOBOH KOPPO3HMHU C YIETOM JAErpajalvi UX MaTepuanos. Ilockonbky m3me-
HEHHE BO BPEMEHH JETpajalliil MAaTepHAIOB TPYO HE3HAUMTENHbHO, TO aHAJUTHYECKH OHO
OIMCAaHO JIMHEHHBIMU 3aBHCHUMOCTSIMH. [l OmpeneneHust OCcTaTOYHOro pecypca Tpyo
MIPUMEHEHO >HEPreTHYecKnil MoaxoA. [1ocTpoeHs! COOTBETCTBYIOMINE PACUCTHBIE MOIEITH
(muddepeHnmanbHbIe YpaBHEHUS ¢ HAYAIBHBIMA M KOHEYHBIMH YCIOBUSAMH). s KOH-
KpEeTHBIX MatepuanoB Tpyd (cramu X52, X60, X70) paccunTaH OCTaTOYHBIA pecypc MmpHu
JUIMTENBHON CTaTUYECKON U NIEPEMEHHON BO BPEMEHU HArpy3Ke, HAaBOJOPOKMBAHUU, TPYH-
TOBOH KOPPO3HH, a TAKKE C YUSTOM JIETpasialiiy MaTepranoB B Tederne 30 yer.

SUMMARY. The methods of determination of residual life time of the main pipelines
with surface cracks under action of long-term and variable gas pressure in oil pipelines,
hydrogenation, ground corrosion with account of degradation of their materials are pro-
posed. Since the pipe materials degradation in time is insignificant it is described



analytically by linear dependences. An energy approach is used to determine the residual
pipe life. The corresponding calculation models (differential equations with initial and final
conditions) are built. For pipe materials (X52; X60; X70 steels) the residual life time under
long-term static and time variable loading, hydrogenation, ground corrosion with account of
material degradation for 30 years is calculated.

Kryzhanivskyi Ye. I., Hrabovskyi R. S., and Vytiaz O. Yu. Consideration
of the geometry of corrosion-fatigue cracks in assessing residual life
of long-term operation ODJECES..........coviiiieiieiie e 40

PE3IOME. BcTaHOBIIEHO YMOBHM IPOTHO3YBAaHHSI PO3BUTKY TPIIIUHOMOMIOHUX Je-
(exTTiB miBeninTUUHOI GOpMH B CTIHII TPYOH 3a pe3ysbTaTaMH E€KCIepPUMEHTAILHO-PO3-
paxyHKOBOI METOAMKH. BHSBIEHO B3a€MO3B’SI30K MK T'PaHUYHMMHU PO3MipaMH TiBEiI-
THUYHOI TPILIMHY 1 MBHUIKICTIO 1i PO3BUTKY JJIsI CHCTEM ‘‘MeTal—cepeaoBHile”. 3amporo-
HOBaHO KPUTEpiaJbHY 3aJIEKHICTh MMOYaTKOBUX Ta TPAHUYHHUX PO3MIpIB TPIIIUH, 32 SKOIO
OL[IHEHO HeOe3nevHicTh 3aikcoBaHMX JNedeKTiB, a TaKoX IHTEPIPETOBAHO pE3yJIbTaTH
TEXHIYHOTO J1arHOCTYBaHHS TPUBAJIO €KCIUTYaTOBAaHHUX TPYOOIPOBOIIB.

PE3IOME. YcraHOBIIEHBI YCIIOBHSI MPOTHO3UPOBAHUS PA3BUTHSI TPEHIMHONOAOOHBIX
JneeKTOB MONYIJUIMITHYECKOH (OpMBI B CTEHKE TPYOBI 32 pe3ylbTaTaMu 3KCIEpPHMEH-
TaJIbHO-PACYETHOW METOJMKH. BEIsIBIIeHAa B3aMMOCBSI3b MEKAY NpENENbHBIME pa3MepamMu
TPEIMHBI U CKOPOCTHIO ee pa3BuTus. lIpemnokeHa KpuTepuaibHas 3aBHCUMOCTh Ha-
YaJbHBIX M TPEIebHBIX pa3MepoB TPEIIMH, M0 KOTOPOH OlleHEeHa OMAcCHOCTh Ne(eKTOoB, a
TaK)Ke MHTEPIIPETUPOBAHBI PE3YNIbTAThl TEXHUYECKOW TMaTHOCTUKH TPYOOIpOBO/a.

SUMMARY. Conditions for predicting the propagation of crack-like defects of semi-
elliptical defects in the pipe wall based on the results of the experimental and calculation
methods data are established. The relationship between the admissible dimensions of the
crack and the rate of its propagation is determined. The criterial dependence of the initial
and admissible sizes of cracks is proposed, which allows us to estimate the danger of
defects, as well as to interpret the results of the pipeline diagnostics.

Savruk M. P., Kazberuk A., and Chornenkyi A. B. Periodic system of closely
located holes in a quasi-orthotropic Plane............ccocveviieiiie e 48

PE3IOME. MeTonoM CHHTYJSIPHHX IHTETPaJIbHUX PIBHSIHb BHBUEHO IUIOCKY MeEpio-
JMYHY 33[a4y Teopil MPYKHOCTI JjIsi KBa3iOPTOTPOIHOI IUIONIMHYU 3 HECKIHYCHHUM PSIOM
ONMM3bKO PO3MIIIEHUX KPHUBOIIHIMHUX OTBOPIB. 32 BHKOPHCTAHHS E€IUHOTO MIiAXOMY A0
PO3B’s13yBaHHs 3a]1a4 KOHLIEHTPALIiT HAlPy)XeHb Ol OTBOPIB 3 TOCTPUMH Ta 3aKPYrJICHUMH
BEpUIMHAMH OTPHUMAaHO KOe(IilliEHTH IHTEHCHBHOCTI HANPYXEHb y TOCTPUX BEPIIMHAX
OTBOpiB. I'paHMYHMM MEpPexXoloM 3HAiIEHO KOe(IlliEHTH KOHIEHTpAIil HalpyXeHb Y
3aKpYIIIEHUX Ta TOCTPUX BEPIIMHAX NBOOIYHMX mapaboiiynoro Ta U-momiOHOr0 BUPI3iB.

PE3IOME. MeTonoM CHHTYISIPHBIX MHTETPAbHBIX YpaBHEHHH M3y4eHa IUIOCKas I1e-
pHonMUecKas 3a7a4a TEOPHH YMPYTOCTH AJsI KBA3MOPTOTPOIHOW IIOCKOCTH ¢ OEcKOHed-
HBIM PAJIOM ONM3KO PacIONOKEHHBIX KPUBOIMHEHHBIX OTBepcTHil. [Ipm mcmonp3oBaHMM
€IMHOTO TOIX0/1a K PEIICHHUIO 337a4 KOHIEHTPALNH HAIPSHKEHUH y OTBEPCTHH C OCTPBIMHU
W 3aKpyIJI€HHBIMH BEPIIMHAMU MOJNy4eHBl KO3()(GUIUEHTH HHTEHCUBHOCTH HAINIPSHKEHHI B
OCTpBIX BEpIIMHAX OTBepCTHH. [IpenenbHBIM MEPexooM HalaeHO KO3((HUIUEHTH KOH-
LEHTPAIM ¥ WHTEHCHBHOCTH HAMPSDKEHUH B 3aKPYIJICHHBIX W OCTPBIX BEPIIMHAX IBY-
CTOpOHHHUX mapabormaecknx U U-00pa3HBIX BBIPE3OB.

SUMMARY. The method of singular integral equations to solve the periodic problem
of elasticity theory for a quasi-orthotropic plane containing an infinite series of closely
spaced curvilinear holes is considered. When using the unified approach to solving the
problems of stress concentration at the sharp or rounded hole tips, the stress intensity
factors at the sharp vertices of the holes are obtained. Using the limit transition, stress



concentration and stress intensity factors in the rounded and sharp tips of bilateral parabolic
and U-shaped notches are found.

Kushnir R. M. and Zhydyk U. V. Temperature stresses in a functional gradient
CYHNAFICAl SNEIL ... 56

PE3IOME. Jlns QyHKIiOHAJBHO-TPAAI€HTHUX 130TPOIMHUX KPYTOBHX IMJIIHIPUIHHX
00O0JIOHOK 3aITMCaHO HECTAliOHAPHI PiBHSIHHS TEIUIONPOBIIHOCTI Ta PIBHSIHHS TEPMOINPYXK-
HOCTI 3 BIJNOBIIHMMHU KpalilOBUMH YMOBaMHd. PiBHSHHS TEpPMOIPYKHOCTI BpPaxOBYIOTh
nedopMaliro MOMEPEYHOro 3CYBY Ta MOMEPEYHY HOpMaIbHYy nedopmarriro. Po3nomin TeM-
neparypu 3a TOBIIMHOIO NMPUHHATO JiHIMHUM. 3a marepiad OOOJOHKH B3ATO KOMIIO3HUT
Mmeran—kepamika. O0’eMHa yacTKa IUX MaTepiasliB 3MiHIOETbCSl Y HANpSMKY TOBIIMHH 3a
CTENEeHEBUM 3aKOHOM. P0O3B’s130K KBa3icTaTHYHOI 3a/1a4i JJIsl CKIHYEHHOI IapHipHO onepToi
00O0JIOHKH 32 JIOKaJIBHOT'O HAarpiBy 3HaliieHO MeToiaMu niepeTBopeHb Pyp’e ta Jlamnaca.

PE3IOME. JIns (GyHKUMOHAIBHO-TPAJIMEHTHBIX HM30TPOIHBIX KPYTrOBBIX IHMJIHHPH-
YEeCKUX O00O0JIOYEK 3amrcaHbl HECTalMOHAPHBIE YpPaBHEHUS TEILIONPOBOIHOCTH M ypaBHe-
HUSI TEPMOYIIPYTOCTH C COOTBETCTBYIOUIMMHU KpPAeBBIMU YCIOBUSMH. Y paBHEHHS TEpPMO-
YIIPYTOCTH YYHUTHIBAIOT Ae(OPMAIMIO TIONEPEYHOr0 CABHIAa W IONEPEYHYI0 HOPMAaJBHYIO
nedopmanuio. Pacnipenenenue TemMneparypsl 0 TOJIIIUHE IPUHATO JHHEHHBIM. MaTepuai
00O0JIOYKH TIpe/ICTaBIsieT COOOM KOMITO3UT MeTajul—kepamuka. OObeMHas A0Sl 3TUX
MaTepHalioB M3MEHSETCS B HANpPaBICHUM TOJIIIMHBI 10 CTENICHHOMY 3aKoHY. Pemrenue
KBa3UCTATHYCCKON 3a7auu Uil KOHCYHOHN IIAPHUPHO OMEPTOH 00OJIOYKH MPH JIOKATHHOM
Harpese HaiieHo MeTogamu npeodpazoBanuii ypre u Jlamnnaca.

SUMMARY. For a functionally graded isotropic circular cylindrical shells the
nonstationary equations heat conduction and equations thermoelasticity with appropriate
boundary conditions are written down. The thermoelasticity equations includes both
transverse shear deformation and transverse normal strain for shell thickness. Temperature
distribution across the shell thickness assumed is linear. The shell is graded through the
thickness assuming a volume fraction of metal and ceramic, using a power law distribution.
By the Fourier and Laplace transform methods the solution to quasistatic thermoelastic
problem for finite simply supported shell under local heating is obtained.

Ivanytskyi Ya. L., Maksymenko O. P., Molkov Yu. V., Klymenko D. V.,
Varyvoda Yu. Yu., and Kuz O. N. Establishing the stress state of the fuel
tank wall of a rocket carrier by the optical-digital method..............cccccooeiiiiiiinnne, 66

PE3IOME. Pa3paborano Po3po0iieHO MeTOAMKY 1 ONTHKO-IU(PPOBY CHCTEMY ISt
0E3KOHTAaKTHOTO BUMIPIOBAHHS TIepeMillieHb 1 AeopMalliif CTIHKY MaJIMBHOTO 0aka paKeTu-
HOCIis1. 3anpONOHOBaHy METOUKY BUMIpIOBaHHS Ta OOJIaJHAHHS anpoOOBaHO TiJ 4ac HOro
ceptudikamiifHux BuUIpoOyBaHb. Bu3HaueHO HampyXeHO-IePOPMOBAHUI CTaH CTiHKH
MAJIMBHOrO 0aka 3a BCTAHOBICHUMH Ha KOHTPOJIbOBAHIN AUISHIN MOJsIMU JiedopMariiid.
[MopiBHSHO pe3yNbTaTH OE3KOHTAKTHOrO BUMIpIOBAaHHS AehopMalliif 3 TeH30METPUYHUMHU 1
ofiepkaHo J100py ix 30ikHICTh. [loka3aHO MEPCIEKTUBHICTh ONTUKO-IU(POBUX METOJIB
BUMIpIOBaHb Ta IMOJAaHO PEKOMEHAAIlli IIOI0 MPAKTUIHOTO BHUKOPHCTAHHS PO3pOOIEHOL
METOAUKH.

PE3IOME. Pa3paboTaHO METOMUKY M ONTHKO-IU(PPOBYIO CHCTEMY IJIsi OECKOHTAKT-
HOTO M3MEpPEHHUs NepeMelleHHi U nedopMaluii CTeHKH TOIUIMBHOTO 0aka paKeThI-HOCH-
tenst. [IpeniokeHHy0 METOIMKY H3MEPEHHsT 1 000pYyIOBaHHE alipOOUPOBAaHO BO BPEMSI €ro
cepTH(HUKAIMOHHBIX UCIbITaHui. OnpeneneHo HanpspKeHHO-1e()OpMUPOBAHHOE COCTOSHHE
CTEHKU TOIUTMBHOIO Oaka 3a YCTAHOBJICHHBIMH Ha KOHTPOJHPOBAHHOM YYacTKe IOISIMH
neopmanuii. [Ipu cpaBHEHHH pe3yNbTaTOB OSCKOHTAKTHOTO M3MeEpeHus aedopMariii u
TEH30METPUYECKHX TONY4YeHO HX Xopollee corjacoBaHue. [1oka3aHO NEpCIEKTHBHOCTb
ONTHKO-IU(POBBIX METONOB M3MEPEHUH M JaHbl PEKOMEHIALMH 110 NPAKTHYECKOMY HC-
TIOJTb30BAHUIO pa3pabOTaHHOW METOIUKH.



SUMMARY. The method and opto-digital system for contactless measurement of
displacements and deformations of the fuel tank wall of the launch vehicle have been
developed. The proposed measurement methodology and equipment have been tested
during their certification tests. The stress-strain state of the fuel tank wall is determined for
the deformation fields installed on the controlled area. The results of contactless measurement
of deformations with strain gauges are compared and their good convergence is obtained.
The prospect of optic-digital measurement methods is shown and recommendations are
given regarding the practical use of the developed methodology.

Liu H. G., Long W., and Li Y. Y. Fatigue crack growth rates of nickel-based
GHATAZ SUPEIATIOY .....ccviiiiiiieieeee e 72

PE3IOME. BcraHOBIIEHO 3aKOHOMIPHOCTI TIOIIUPEHHS! BTOMHOI TPIIIUHN HA MPUIIO-
POTrOBiii, cepeqHili Ta BUCOKOAMILTITY/IHIN JISIHKaX JliarpaM BTOMHOTO pyHHYBaHHS Hike-
neBoro cynepcruiaBy GH4742 3a pisHHX acMETpii IMKIIYHOTO HABAHTAXCHHS PO3TATOM.
TToGynoBaHo TpadiuHi 3aNEKHOCTI MIBUAKOCTI POCTY BTOMHOI TpilMHKM B Jianasoni 10~/
...102 mm/cycle. Ha ocHOBi M0OYI0BaHUX 3aJI€)KHOCTEN BU3HAYEHO XAPAKTEPUCTUKHU UK-
JIYHOI TpiluHOCTIHKOCTI cruilaBy GH4742 Ta BCTaHOBJICHO CYTTEBE 3HWIKEHHS KPUTHYHUX
3Ha4eHb po3Maxy KoedilieHTa IHTEHCHBHOCTI HAIpyXeHb 31 30UIbLICHHSM acuMeTpii
LUKy HaBaHTaXKCHHS.

SUMMARY. Dependences of fatigue crack growth behavior in the near-threshold
region, middle section of diagram and high-amplitude region of rates for the nickel-based
GH4742 superalloy under tension with various stress ratios are determined. Curves of
fatigue crack growth rates from 107 to 102 mm/cycle are presented. From the presented
dependences the fatigue crack growth resistance characteristics of GH4742 alloy are
determined and a significant decrease of the critical stress intensity factor values with the
stress ratios increase is established.

PE3FOME. Y cTaHOBIIEHO 3aKOHOMEPHOCTH PACIPOCTPAHEHHUS YCTAIOCTHOU TPEIHHBI
Ha TIPUIIOPOTOBUX, CPEIHUX M BBICOKOAMIUIMTYAHBIX YYacTKax IUarpamMM YCTaJOCTHOTO
paspymeHusi HukeneBoro cymepciuiaBa GH4742 mpu pa3smuuHBIX aCUMMETPHSIX ITMKIIH-
YeCKOH Harpy3ku pacTsxeHueM. [locTpoeHo rpaduyeckue 3aBUCHMOCTH CKOPOCTH POCTa
YCTaJIOCTHOM TpeluHbl B auanazone 1077...102 mm/cycle. Ha 0cHOBe HOCTPOEGHHBIX 3aBH-
CUMOCTEH OIPEACICHO XapaKTEPUCTUKH LUKIMYECKOM TpPELIMHOCTOMKOCTH CIUIaBa
GH4742 n ycTaHOBIIEHO CYIIECTBEHHOE CHW)KEHHE KPUTHUYECKHX 3HAUSHUI pazMaxa Kodd-
¢uIeHTa HHTEHCUBHOCTU HAPSDKEHUH C yBeJTMYEHHEM aCHMMETPHHU LUKJIa HATrPY>KEHHUSL.

Pokhodnya I. K|, Holovko V. V., Stepanyuk S. M., and Yermolenko D. Yu.

Effect of titanium carbides on the formation of microstructure
and improvement of mechanical characteristics of the weld metal............................ 76

PE3IOME. Tlpoanai3oBaHO MOXJIMBICTh BIUTMBATH Ha MEXaHIYHI BJIACTHUBOCTI 3Bap-
HUX IIBIB [UISIXOM KOHTPOIIIO BMICTY TOJIKOBOrO (DepUTY y CTPYKTYpi mMerany miBa. Peari-
30BaHO METOMUKY HONABAaHHS JI0 PO3IUIABY METATy y 3BapIOBajIbHiil BaHHI MOPOIIKY 3 Kap-
0iniB TMTaHy. BeTaHOBIIEHO, 1110 BUSBJICHI B CTPYKTYpI METay IIBa HEMETAIeBi BKIIFOUCH-
Hs1 po3mipom Bix 0,3 mo 0,8 pm BignoBizanbHi 32 GOpMYBaHHS CKIAQJAHUKIB MIKPOCTPYK-
TyppH i MEXaHI4HI BITaCTHBOCTi METAITy 3BapHUX IIIBIB.

PE3IOME. TlpoananmupoBaHa BO3MOXKHOCTh BIISIHHS Ha MEXaHWYECKHE CBOMCTBA
CBAapHBIX IIBOB MYyTEM KOHTPOJISI COAEPKAHUS UToIbYaToro (eppura B CTPYKType MeTasia
mBa. Peanmn3oBaHa MeTonMKa M00ABICHWSI B paciulaB METala B CBapOYHOW BaHHE II0-
poIIKa U3 KapOWIOB TUTaHA. Y CTAHOBJIEHO, YTO OOHAPYKEHHBIE B CTPYKTYPE MeTaja IiBa
HeMeTaJUTnIecKue BKIroueHns pazmepoM ot 0,3 1o 0,8 um oTBeTCTBEHHHI 3a (popMHUpoBa-
HHE COCTaBIIIIOLINX MUKPOCTPYKTYPHI M MEXaHWYECKHE CBOWCTBA METAJlIA CBAPHBIX IITBOB.

SUMMARY. The possibility of changing the welded joints mechanical properties by
controlling the content of acicular ferrite in the weld metal structure is analysed. A method



of adding titanium carbides powder to the metal melt in a welding bath is realized. It is
established that nonmetallic inclusions of 0.3 to 0.8 um in the weld metal structure are
responsible for the formation of the structural constituents and the mechanical properties of
the weld joint.

Stukhlyak D. P., Dobrotvor I. H., Skorokhod O. Z., Marukha V. 1., Mytmyk M.
M., and Holotenko O. S. Modeling of wear- resistance of epoxy
composites by mechanical properties variation ............ccoccooveeiieiiiiiiiie i 82

PE3IOME. KoMno3uTHI Martepialli Ha OCHOBI TEPMOPEaKTHBHUX MONIMEPIB 3aBISKA
KOMIUIEKCY (hi3MKO-MEXaHIYHUX Ta EKCIUTyaTallifHUX XapaKTEePUCTUK LIMPOKO BHKOPHC-
TOBYIOTB B YCIX TaJy3siX MPOMHUCIIOBOCTI YKpaiHU AJIsl 3aXUCTy 0o0JIaJHaHHs BiJ KOpo3ii Ta
3HOLTYBAaHHS, Y TOMY YUCIi SIK aHTH(pHUKLiiHI MaTepiaan. Po3pobieHo Monens Ui KOM-
MIO3UTIB Ha OCHOBI EIOKCHIHOI'O OJIirOMepa Ta OKCHJy aJIOMIHiIO, sIKa JacTh 3MOTY OIli-
HHUTH IHTEHCHBHICTh 3HOLIYBaHHS Matepiany 0e3 MammHu TepTs. [ 1boro BUKOPUCTAHO
TEeopito MoAiOHOCTI, 3TiHO 3 SIKOIO, KOJM BCI BiJINIOBIIHI 0€3pO3MipHI XapaKTEPUCTHKH IS
JIBOX TIPOIIECIB OJHAKOBI, TO BOHU MOMiOHI. Ha OCHOBI eKCIepuMEHTAIbHUX pPe3yNbTaTiB,
OTPUMAaHUX MiJl Yac JOCHTI/PKEHHS Koe(illieHTa TepTs, MOAYJS MPYKHOCTI Ta TBEPIOCTI
€IMIOKCHKOMITO3MTIB, 3aIPOIIOHOBAHO MOZENb JJIsl TPOTHO3YBaHHS 3HOIYBAHHS MaTepiaiB
3aJIe)KHO BiJl BMICTY OKCHy ailtoMiHit0. BukopucranHs Takol Moneni 3a0e3neuye Kopens-
II10 Pe3yJbTaTiB MOJCITIOBAHHS 3 CKCIIEPUMEHTAILHIMHE JaHUMHU.

PE3IOME. KoMno3uTHbIe MaTepralibl HA OCHOBE TEPMOPEAKTHBHBIX MOJIUMEPOB, Oa-
rogapsi KOMIIJICKCY (bI/ISI/IKO-MCXﬁHI/I‘IeCKPIX U OKCIITyaTallUOHHBIX XapaKTEPUCTHUK, HIUPOKO
HCIIOJIB3YIOT BO BCEX OTpACiAX HNPOMbBINIJICHHOCTH praI/IHbI JUI 3alIUThI 060py)103am/1${
OT KOPPO3MH M M3HOCA, B TOM YHCIIE B KauecTBE aHTU()PHUKIMOHHBIX MaTepuaioB. Pa3spa-
OoTaHa MOJeJb JJIs1 KOMIIO3UTOB Ha OCHOBE SMOKCHIHOTO OJIUTOMEpa U OKCHIA aTIOMHHMS,
HO3BOJISIIONIAsl OLIGHUTh MHTEHCHBHOCTh M3HOCA MaTepHuaia 0e3 HCIOIb30BaHHS MalIMHbBI
TpeHusi. J{J1si peleHust 3Tol 3aa4M UCIIONB30BAIM TEOPUIO MOJ00US, COrNIaCHO KOTOPOA,
KOI'Jla BCE COOTBETCTBYIOIIME Oe3pa3MepHbIe XapaKTEPUCTUKU IS IBYX IPOLIECCOB OIU-
HAKOBBI, TOT1a OHHU NMOX0XU. Ha OCHOBE AKCIIEpUMEHTAIBHBIX PE3ylIbTaTOB, MOIYYEHHbIX
IpH UCCIIENOBaHUM KOd(pduIMeHTa TpeHus, MOAYIA yIPYrOCTH U TBEPAOCTH SMOKCHKOM-
TIO3UTOB, MIPEATIOKEHA MOZEND JUI MPOTrHO3UPOBAHMS M3HOCA MAaTEpUAlIOB B 3aBUCHMOCTH
OT coJlepKaHusl OKcuaa altoMuHus. Vcronp3oBaHUe Takoi Mojenu oOeclieuuBaeT Koppe-
JISIIMIO Pe3yIbTaTOB MOJEIHPOBAHUSA C SKCIIEPUMEHTAIbHBIMY JaHHBIMH.

SUMMARY. Composite materials based on thermosetting polymers due to the
complex physicomechanical and operational characteristics, are widely used in all
industries to protect equipment from corrosion and wear, and also as antifriction materials.
A model that would allow us to estimate the linear wear of the material without the use of
friction machine for composites based on epoxy oligomer and aluminum oxide is develo-
ped. To solve this problem the theory of similarity is used, wherein the similarity and equa-
lity of the relevant dimensionless characteristics for the two processes indicates the simila-
rity of these processes. On the basis of experimental data obtained in the study of friction
coefficient, modulus of elasticity and hardness of epoxy composites, the authors developed
a model to predict the linear wear of materials depending on the content of aluminum
oxide. The proposed model provides a high degree of simulation results correlation with the
results obtained experimentally.

Shlyakhetka Kh. S., Pohrelyuk I. M., and Lukyanenko O. H. Oxidation
of sintered BT1-0 titanium alloys .........ccceiiiiiiiiiiie i 88

PE3IOME. TlopiBHSHO pe3ylbTaTd OKCHIYBAHHS CIEYSHOTO MOPOIIKOBOTO i Jedop-
MoBaHoro tutany BT1-0. PeHTreHOCTpyKTYpHUMH, PeHTTeHO()a30BUMH, TFOPOMETPUIHU-
MH Ta MeTajorpadiyHAMHU JOCIHIPKEHHSIMH BHUSBJICHO BIIMIHHOCTI y ¢GopMmyBaHHI audy-
31 HOrO Ta OKCHAHOTO mapiB. 3a pe3yabTaTaMH KOPO3iHHUX BHIPOO y 20%-My po3uuHi
XJIOPUIHOI KHCIIOTH OIIHEHO 3aXHMCHI BIIACTUBOCTI OKCHJIHHX IIapiB pi3HOI OyI0BH.



PE3IOME. CpaBHeHBI pe3ynbTaThl OKCUAUPOBAHUS CIIEYEHHOI'O MOPOIIKOBOrO U fe-
¢dopmupoBanHoro turaHa BT1-0. PeHTreHOCTpYKTYpHBIMH, PEHTTeHO()A30BBHIMH, IIOPO-
METPUYECKUMH U METaJuIorpaMuecKUMU HCCIIEAOBaHUSMH BBISABIICHBI pa3nuuus B dop-
MupoBaHUH JU(P(Y3MOHHOTO M OKCHAHOro cioeB. [lo pesympTataM KOPpPO3MOHHBIX
ucnbITanuil B 20% pacTBOpe COMSHONW KHUCIOTHI OLIEHEHBI 3aIlIUTHBIE CBOMCTBA OKCHIHBIX
CJIOEB Pa3IMYHOTO CTPOCHHUS.

SUMMARY. The results of oxidation of the sintered powder and deformed VT1-0
titanium are presented. The X-ray diffraction, X-ray phase, durometric and metallographic
studies show differences in the formation of the diffusion and oxide layers. Using the
results of corrosion tests in the 20% hydrochloric acid solution the protective properties of
oxide layers of different structures are evaluated.

Nasifowska B., Bogdanowicz Z., Flgdro J., Noga M., Pastuszka P., Sierakowski B.,
and Zegar K. Microfractography of tensile tests surfaces of welded joints
of austenitic and ferritic StEEIS........ccvviiiie e 98

PE3IOME. Tlonano pe3ynbratu MikpodpakTorpadiyHux A0CTiKEHb, 3pYHHOBAHHX
pO3TATOM 3pas3KiB 3i 3BApPHUMH 3’€JIHAHHSIMH KOpPO3IMHOTPUBKUX aycTeHiTHOI 1.4539 Ta
(depurtHoi 1.4742 craneii, 110 BUKOPUCTOBYIOTHCS JUISI BUPOOHHUIITBA XIMIYHHX YCTaHOBOK.
Crasi pi3HOI MIKpDOCTPYKTYPH PYHHYIOTHCS 32 PI3HUMH MeXaHi3MaMH: SIKIO ayCTEHITHIN
CTaJli BJIacTHBE IUIACTHYHE PYHHYBaHHS, TO ()ePUTHII — KPUXKE Ta KPi3b3epPEeHHE.

PE3IOME. TlpencraBieHbl pe3yiabTaThl MHKpO(ppakTorpauueckux HCCIeOBaHHH,
pa3pylIeHHbIX pacTshKEHHEM 00pas3lioB CO CBApPHBIMH COCJUHEHHSIMHU KOPO3WITHOCTOMKHX
aycreHutHod 1.4539 u ¢eppurnoit 1.4742 craneili, MCHONB3YeMBIX JUIS MPOWU3BOJCTBA
XUMHYECKUX YCTaHOBOK. CTanu pa3iauyHONH MHKPOCTPYKTYPHI pa3pyIIaloTCsl pa3HBIMU
MEXaHU3MaMU: €CIM ayCTEHUTHOM CTaJd CBOMCTBEHHO IUIACTHYECKOE pa3pylUEHHUE, TO
(beppuTHOIi — XPYIKOE U CKBO3b3EPEHHOE.

SUMMARY. The results of microfractographic investigations of static tensile tests of
welded joints of the 1.4539 austenitic and 1.4742 ferritic steels utilized for chemical
installations production are presented. The tested types of steel resistant to corrosion
indicate two different types of fracture. In the case of ferritic steel the brittle transcrystalline
fracture at the boundaries of grains is observed, whereas, in the case of austenitic steel it is
the plastic fracture.

Balytskii O. I., Kolesnikov V. O., and Havryliuk M. R. The influence of lubricating
liquid on formation of cutting products of 38 XH3M®A steel ..........cccceevveeiveennnen, 103

PE3IOME. JlocnimkeHo MOPQOIIOTio CTPYXKKH, YTBOPEHOI MiCisl TOUiHHS 3arOTOBKHU
31 crani 38XH3M®A Ha TokapHOMY Bepcrarti 3a mBuakocTi odeprants 200 rpm, B yMoBax
0e3 MaIeHHs, 3a JOJaBaHHI BOIH 1 3MaIlyBaJIbHO-0X 00 KyBaibHOI piguan (30P) Ha oc-
HOBI1 COHAITHUKOBOI oiii. BcranoBeHo, mo qogaBanns Boaw 1 3OP mix gac pizaHHA cpusie
3MEHILICHHIO PO3MIpIB CTPYXKH, IEPETBOPIO0UH 11 GopMy 3 miockoi y OoukornoaioHy. 3a-
crocyBanHs 30P npu3BOnWTH 10 3HIKEHHS MIOPCTKOCTI MOBEPXHI y 9 pa3iB MOPIBHSIHO 3
TOYiHHIM HACyXO.

PE3FOME. ViccienoBano MOpP(OJIOTHIO CTPYKKH, 00pa30BaBIIYIOCS TPH TOUYSHHUHU 3a-
rotoBkd u3 ctanu 38XH3M®DA Ha ToKapHOM CTaHKE Ipu ckopoctu Bpamienus 200 rpm, B
ycHoBusAX 0e3 cMa3KH, ¢ JOOABIEHHEM BOIBI M CMa309HO-OXIakAatomen xuakocta (COX),
coJieprKaIel MOICOTHEYHOE MAaciio. Y CTaHOBIEeHO, uTo aobaBimeHne Bomel u COX mpu
pe3Ke CIoco0CTBYET YMEHBIICHUIO pa3MepOB CTPYKKH C IpeoOpa3oBaHUeM e€ U3 MIOCKOH
¢opmbl B 60ukooOpasHyro. [IpencraBieHbl pe3yinbTaThl XUMHUYECKOTO aHAIN3a CTPYKKH.
[Iprmmenerne COXK mpuBOAXT K CHIKEHHUIO IIEPOXOBATOCTH IIOBEPXHOCTH ITOUYTH B 9 pa3 B
CPaBHEHHH C TOUYCHHEM 03 CMa3KH.

SUMMARY. The morphology of the chips formed when rotating the workpiece from
the 38XH3M®A steel at a rotational speed of 200 rpm, under conditions without lubrica-



tion, adding water and a lubricating cooling liquid (LCL) containing sunflower oil, was
studied. It was found that cutting with the addition of water and a LCL helps to reduce the
size of the chip, transforming it from flat fragments to barrel shaped chips. The results of
chemical analysis of chips are presented. The use of the lubricating coolant results in a 9-time
decrease in the surface roughness.

Capelle J., Dmytrakh 1., Schwab F., and Pluvinage G. Specific corrosion
behaviour of 316L stainless steel in mineral Water...........cccccvvvvveveeveevee s 108

PE3FOME. TIopiBHSJIBHO OILIHEHO YYTJIHMBICTH O KOpO3ii TpyOW 3 HEpIKaBKOi CTali
316L Ta 1i 3BapHUX 3’€AHAHb Y MiHEpaIIbHIH BOJII 32 PI3HUX €IEKTPOXIMIYHUX YMOB. Y IUX
YMOBAaX CTaJlb JIEMOHCTPYE HE3BUUHY €JIEKTPOXIMiYHY MOBE/IIHKY 1 THUIIOBA MACUBHA 00JIaCTh
Ha aHOJHIM MOMSIpU3ALilHIA KPHUBI MPAKTUYHO BIJCYTHS, TOOTO BOHA €JIEKTPOXIMIYHO aK-
THBHA B JIAHOMY CEpE/IOBHIIII, a OTXKe, YyTIHBa J0 KOopo3ii. BcraHOBEHO, 10 monepeaHs
BUTPHMKa 3pa3KiB y JIeMiHepaii30oBaHIi BOAl, HACHYEHIH KHCHEM, NPH3BOIUTH JIO YTBO-
peHHS TacCUBHOI 00JacTi (IJ1aT0) HA aHOMHIN MONspU3aliiiHii KPUBIH cTalli B MiHepasbHil
BOMi. JIOBXKHMHA I[HOT0 TUIATO 3HAYHO 3POCTAE 31 30UTBIICHHAM Yacy eKCIO3HIIi 1 3a 1oaat-
KOBOT'O TMPUKJIAIaHHs CTPYMY aHOJHOI MOJsipu3alii. AHAJIOTIuHI TeHJEeHIIT 3a(iKCOBaHO i
JUIs 3BapHUX 3’€[HaHb Ii€i cTaii. 3ampornoHOBaHO BHJ OOpOOKM BHYTPIIIHBOI TOBEPXHI
TpYOONPOBOLY IEPE HOro BUKOPUCTAHHSIM ISl TPAHCIIOPTYBaHHSI MiHEPaIbHOI BOIH.

PE3IOME. OcymiecTBlieHa CpaBHUTEIbHAs OIEHKAa YYBCTBUTEIBHOCTH K KOPPO3UH
TpyOBI U3 HeprkaBeroulel cranu 3161 u ee cBapHBIX COEAMHEHWH B MUHEpAJILHOH BOJE B
PA3JIUYHBIX JJICKTPOXUMUYECKUX YCIIOBUAX. B JAaHHBIX YCJIOBHAX CTajlb JEMOHCTPHUPYET
HCO6BI‘-IHOC QJICKTPOXUMHUYECCKOEC MOBECACHUEC U TUIIMYHAA ITaCCUBHAA 06_]'[8.CTI> Ha aHO}IHOﬁ
HOJIIPU3ALOHHON KPHUBOM IPAKTHUECKU OTCYTCTBYET, T.€. OHA SIBJISETCS BJIEKTPOXUMH-
YECKU aKTMBHOW B JIAHHOW Cpelie, a, CJIEAOBATENbHO, YyBCTBUTEIbHA K KOpPpO3UU. YcCTa-
HOBJICHO, YTO IIPEABApUTEIbHAS BBIAEPKKA 00pa3lOB B JEMHUHEPAIN30BAHHOM BOJE, Ha-
CHILIEHHOW KHCIIOPOZOM, NPUBOAUT K OOpa30BaHMIO IIACCHBHOM o0nacT (IU1aTo) Ha
AQHOJHOU IOJIAPU3ALMOHHON KPUBOWM CTald B MUHEpalbHOM Boje. [iMHa 3TOro miaTto 3Ha-
YUTEIBHO BO3PACTAET C YBEIMYEHHEM BPEMEHHM OSKCHO3ULMHU W IPU JOMOIHUTEIBHOM
NPWIOKEHUH TOKA aHOMHOM MOJpH3ali. AHAJIOTMYHbIE TEHICHIMN 3a()MKCHPOBAHBI U
JUIsl CBapHBIX COEIMHEHUH 3ToW cranu. [Ipemioxken Bux o0pabOTKH BHYTpPEHHEW MOBEpX-
HOCTH TpyOOIpOBOAA IEpE]l €ro MCIOJIb30BaHUEM [UIS TPAaHCHOPTHPOBKH MHUHEpPAIbHON
BOJIBI.

SUMMARY. The comparative assessment of sensitivity to corrosion of the pipe and its
welds of 316L stainless steel in the mineral water is made under different electrochemical
conditions. The study shows that this steel demonstrates unusual electrochemical behaviour
and the typical passive region on the anodic polarisation curve is practically absent. Thus, the
steel is electrochemically active in the given environment that provokes its sensitivity to
corrosion. It has been found that the preliminary exposure of the specimens to demineralized
water saturated with oxygen leads to the appearance of the passive region (plateau) on the
anodic polarization curve of steel in mineral water. The length of this plateau increases
significantly with increasing exposure time and also with additional applying of the anodic
polarization current. The similar trends are observed also for the welded joints of 316L steel.
The preliminary treatments of the internal pipeline surface before use are proposed and
discussed.

Kopei B. V., Stefanyshyn A. B., and Vengreniuk T. P. Fatigue strength
OF hybride SUCKEN FOUS. .....c.viiiiiiiiiie e 117

PE3IOME. Po3rasHyTO OCOONHBOCTI BTOMHOTO PYWHYBAHHS TiOpUIHWX HACOCHUX
IITaHT IS BUAOOYBaHHS Ha(TU 3 BYITIEBOJOKHHACTHM OCEPIsIM Ta OOOJIOHKOIO 31 CKIIOBO-
JIOKHA 32 Pi3HUX CXEM MUKJIIYHOTO HAaBaHTAKEHHA (PO3TATOM i 3rWHOM). BcTaHOBNIEHO, 110
32 YMOB 3THHY BTOMHA MIITHICTh IITaHT HIKYa B ~5 pa3iB, a iX pylHYBaHHS YH BHIIPOOY-
BaHHs TpuBajicTio 107 cycles cynpoBOKy€eThCs IHTEHCHBHUM YTBOPEHHSAM TOB3/I0BKHIX



TPIIIUH po3mapyBaHHsA. HaBeneHO XapaKTEepUCTHKH TPIIIUHOYTBOPSHHS 3aJICKHO BiJ PiB-
HS IMKJIIYHOTO HaBaHTa)KeHHS. [IOpiBHSHHS 32 BTOMHOKO MIIIHICTIO TiIOPHIHHX Ta CKJIO-
IUTACTUKOBHX IITAHT CBIIYHTH PO MEPEBAry riOpUIHOTO MaTepiay.

PE3IOME. PaccMOTpeHbI OCOOEHHOCTH YCTaJIOCTHOTO pa3pylIeHUs] THOPUAHBIX Ha-
COCHBIX IITaHT ISl JOOBIYM HE(TH C YIIIEBOJIOKHUCTBIM CEpACYHUKOM W OOOIOUKOW M3
CTEKJIOBOJIOKHA TPU PA3IMYHBIX CXEMaxX HUKJINYECKOH Harpy3ku (pacTsHKeHHEM W H3TH-
60oM). YCTaHOBJIEHO, YTO B YCIOBHSIX M3TH0Oa YCTaJOCTHAs MPOYHOCTH IITaHI HIXKE B ~5
pas, a uX paspylIeHHe WM MCIBITAHUE MPOIOIKUTENBHOCTBIO 107 cycles compoBoknaercs
WHTEHCUBHBIM 00pa30BaHWEM IPOAOJIBHBIX TPEIINH paccioeHus. [IpuBeneHsl Xxapakrepuc-
THUKH TPEUIMHOOOpa30BaHMs B 3aBUCHMOCTH OT YPOBHS IMKJIMUECKOH Harpy3ku. CpaBHe-
HHE YCTaJIOCTHOM NMPOYHOCTH TMOPHIHBIX M CTEKJIOIJIACTHKOBBIX LITAHT CBHUAETEIHCTBYET
0 TIIPEUMYIIECTBE THOPHIHOI0 MaTepuala.

SUMMARY. The features of the fatigue fracture of hybrid sucker rods for the oil
production with a carbon-fiber core and a glass fiber shell under various cyclic loading
schemes, tension and bending, are considered. It is established that under bending conditions
the fatigue strength of hybrid rod is lower about ~5 times, and their destruction or an
achievement of a test base of 107 cycles is accompanied by the intense formation of
longitudinal delaminating cracks. The characteristics of crack formation depending on the
level of cyclic loading are given. Comparison of the fatigue strength of hybrid and
fiberglass sucker rods indicates an advantage of the hybrid material.

Nemchuk O. O. The influence of operation loading on corrosion resistance
of marine portal Crane StEEI ..........cocvviiiiiiiii e 121

PE3FOME. TeH30MeTpUYHUM Ta PO3PAXyHKOBHM METOIAMH 3MOJAETHOBAHO EKCILTya-
TalliiHe HaBaHTA)XEHHS HU3KW BY3JIB MOPTAJIHHOIO KpaHa i MOKA3aHO Y3TOJDKEHICTh MIX
pe3yabTaTaMH OLHIOBAHHS PI3HUMHU METOJAaMH HANpPYXEHOI'O0 CTAaHy MOBEPXHi JIMCTOBOTO
npokaty. /s uux By3/iB BU3HAUCHO yJNAapHY B’S3KiCTh HU3BKOBYTJICLIEBOI CTaNI €KCILTya-
TOBAHOrO 33 pOKHM KpaHa, a eIEKTPOXIMIYHUM METOIOM — 1i mossipu3aniiHuii omip. He Bu-
SIBJICHO 3aJIeKHOCTI MK HUM Ta EKCIUTyaTalliiHUM HANpPYXEHHSM METaly, OJHAK MOKa3aHO
YITKY KOPEISLII0 MI>K MEXaHIYHUM Ta €JIEKTPOXIMIYHMM ITOKa3HUKaMU CTaHy CTalli: METally
3 HIDKYMM OINOPOM KPUXKOMY PYHHYBAaHHIO BJIACTHBUI MEHIIMH MONSPU3ALIAHUNA OITip.
Kopemsmiro Mk IUMH XapaKTEPUCTUKAMU MO)KHAa BUKOPHCTOBYBATH Ul POTHO3YBaHHS
eKCILUTyaTalliifHoOl Aerpajaii craiei mopTaibHOro KpaHa.

PE3FOME. TeH30METpHUUYECKHM M PACUETHBIM METOJAMH CMOICTHUPOBAHO IKCILIya-
TAllMOHHOE HarpyXeHHUe psfa Y3JIOB MOPTAJIbHOI'O KpaHa M IMOKa3aHO COIIacOBaHHOCThb
MEXIy pe3ylbTaTaMH OLIEHOK pPa3HbIMH METOJaMM HalpsHKEHHOI'O COCTOSTHHS IIOBEpX-
HOCTH JIUCTOBOTO TpoKaTa. [lJis 3TUX Y3J10B OIPEZETICHO YAAPHYIO BSI3KOCTh HHM3KOYTJIE-
POAMCTOM CTanu KpaHa, SKCIUIyaTHPOBAHHOTO 33 rozja, a 3JMeKTPOXHMMUYECKHM METOAOM —
ee MOJSIPU3alMOHHOE COMPOTHBIEHNE. He BBISABIEHO 3aBUCIMOCTH MEXIY HUM M JKCILTya-
TAI[MOHHBIM HAIPSDKEHHEM METallla, OfHAKO MOKa3aHO YETKYIO KOPPEIAIIMI0 MEXIy MeXa-
HUYECKUM U JJIEKTPOXUMHUYECKUM IIOKA3aTENSIMHU COCTOSTHHUS CTaJld: METal C HU3KUM CO-
MIPOTUBIICHUEM XPYITKOMY Pa3pyIICHHUIO UMEET OoJiee HU3KOE TOMSPU3AIIMOHHOE COPOTHB-
nenue. Koppemsuo Mexy 3TUMH XapaKTepUCTHKaMU MOXKHO HCIIONB30BATh IS IIPOTHO-
3UPOBAHNUS SKCIUTYyaTallMOHHOM Jerpasalii cTajael IopTaabHOro KpaHa.

SUMMARY. In-service loading of some units of portal crane was modeled by the
strain measurement and calculated methods and an agreement between the results of the
stress state evaluation on rolling sheet surface by the different methods was shown. On the
other hand, impact strength of low-carbon steel exploited for 33 years and its polarization
resistance defined by the electrochemical method were obtained for these units. No
dependence between polarization resistance and operated stress of metal was revealed,
however a clear correlation between the mechanical and electrochemical parameters of the
metal state was shown: the metal of the lower brittle fracture resistance is characterized by



the lower polarization resistance. The correlation between these characteristics can be used
for prediction of in-service degradation of the portal crane steels.

Ghazvinloo H. R. and Honarbakhsh-Raouf A. The microstructure of weld metal
IN CKAS5 CArbON SEEEI .....veeeiiie s 126

PE3IOME. OcTtaHHIM Y9acoM 3HauHy yBary HaJIalOTh €JIEKTPOAYTOBOMY 3BapPIOBAHHIO
MetaiiB y cepenoBui rasy (EJI3T), sike akTHBHO 3aCTOCOBYETBCS y Pi3HUX Taly3sX Mpo-
MUCJIOBOCTi: BUPOOHHUIITBO aBTOMOOLTIB i KopabneOynyBanus. Hampyra, ctpyMm Ta IIBU-
KiCTh 3BapIOBaHHS € TPbOMa HE3aJEKHUMH MapaMeTpaMH Iporecy. 3 iHImoro 00Ky, Bax-
JIUBOIO METATYPTiHHOI0 XapaKTEPUCTUKOIO € MIKPOCTPYKTypa MeTally IIIBa, SIKa BIUIMBA€E Ha
fioro (hi3MKO-MexaHiuHi BIacTUBOCTI. TOMY JaHe TOCIiIPKESHHS CIIPSIMOBAHE HA aHAIIi3 MiK-
POCTPYKTYpH 3BapHOrO IBa ByriereBoi cram CK45, Bukonanoro podorom meronom EJI3I

PE3FOME. B nocnenHee BpeMsl 3HAUUTEIbHOE BHUMAaHHE YJENSAIOT AJIEKTPOAYTOBOM
cBapke MmerauioB B cpeae raza (3/CI), xoropoe akTHBHO HPUMEHSETCS B Pa3IHYHBIX
OTpaciIsiX MPOMBIIUIEHHOCTH: TIPOM3BOJICTBO aBTOMOOMIIEH u KopabiecTpoeHue. Hampsboke-
HHE, TOK U CKOPOCThb CBapKH SIBIISIOTCS TpeMs HE3aBUCHMBIMM NapameTpamH mporecca. C
JIPYrOf CTOPOHBI, BaXKHOM METAJULYPIrUU4E€CKON XapaKTEPUCTUKOM SIBIJIETCS MUKPOCTPYKTY-
pa MeTaiia 1mBa, KoTopas BIHuseT Ha ero (u3nuKo-MexaHudeckue coctpa. [loatomy naH-
HOE HCCIIeZIOBaHNE HAIIPABJIEHO HA aHAINW3 MUKPOCTPYKTYpPHI CBApPHOTO IIIBA YIJIEPOAUCTON
cramu CK45, BeinonuerHoro pooorom merogaom SJICT.

SUMMARY. In recent years the gas metal arc welding (GMAW) process has received
much attention and has been progressively applied in various industries like automobile
manufacturing and shipbuilding. The arc voltage, welding current and welding speed are
three important and independent variables for this process. On the other hand, the micro-
structure of weld metal is an important metallurgical characterization that can strongly
influence its physical and mechanical properties. Therefore, the present study focuses on
the microstructural evolutions of weld metal in the CK45 carbon steel welded by robotic
GMAW process.

Dzhala R. M. and Yuzevych L. V. Modelling of interrelations of mechanical,
electric and chemical parameters of metal surface ..........cccccceevvvevii e 130

PE3IOME. 3 no3uliii HepiBHOBaYKHOI TEPMOIUHAMIKH 1 ()i3MKU MMOBEPXHI MOOYyI0Ba-
HO MaTeMaTU4Hy MOJENb I BU3HAYCHHsI €IEKTPOXIMIUHUX TapaMeTpiB Ha MEXi MeTaly 3
IHEPTHUM CEpPEIOBHIIIEM 3aJIeKHO Bifl KOHIIEHTPAI] €JIeKTPOHIB MPOBITHOCTI 1 OBEpXHE-
Boi eHeprii 3 ypaxyBaHHSM BHYTPIIIHIX MEXaHIYHUX HAIPY)KEeHb, CIIPUYMHEHUX MepPepo3-
MOZIIOM eNeKTPOHIB. 3a eKCIepHMEHTAJIbHIMH 3HAUYCHHSAMH IOBEPXHEBHX HATATY Ta
€Heprii TeOpeTUYHO OI[IHEHI €MHICTh 1 MOTEHIall TOIBIHHOTO EIEKTPUYHOrO MIapy s
JiarHOCTYBaHHS MPOTUKOPO3IHHOT0 3aXUCTY CTAJIL.

PE3IOME. C mo3unuii HEpaBHOBECHOW TEPMOIWHAMUKH H (H3UKH TOBEPXHOCTH
MIOCTPOEHa MaTeMaTHudecKas MOJENb Ul ONpENeTCHUs IEKTPOXUMHUYECKUX ITapaMeTpoB
Ha TpaHUIe METa/ula C WHEPTHOH Cpefoi B 3aBUCHMOCTH OT KOHIIEHTPAIMH 3JIEKTPOHOB
MIPOBOAUMOCTH W MOBEPXHOCTHOM 3HEPTUHU C y4ETOM BHYTPEHHHX MEXaHMIECKHX HaImps-
JKEHUH, BBI3BAHHBIX IIEPEPaCIpeNeICHUEM 3IeKTPOHOB. C HCIONb30BaHUEM 3KCIEPHMEH-
TaJbHBIX 3HAYCHUH IOBEPXHOCTHBIX HATSKECHHS M SHEPIHMU TEOPETHUIECKH OIPECIICHEI
€MKOCTh M TOTEHIWAN ABOMHOIO AIEKTPHUUYECKOTO CIOS JUI JUAarHOCTHPOBAHMS aHTHUKOP-
PO3MOHHOM 3aLIUTHI CTAJIH.

SUMMARY. From the positions of non-equilibrium thermodynamics and physics of
surface a mathematical model is built for the electrochemical parametrs at the metal
boundary with an inert environment depending on the concentration of electrons of
conductivity and surface energy taking into account the internal mechanical stresses caused
by the redistribution of electrons. With the use of experimental values the surface energy
and surface tension a capacity and potential of the double electric layer for diagnostic of
steel corrosion protection is calculated.
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