PEOAKUIMHA KONErA

B. B. IAHACIOK (ronosuuii pepakrop), B. M. @E/[IPKO (3acT. TOJI0BHOI'O PEAAaKTOpa),
P. P. KOKOT (Binnosinansauii cexperap), O. €. AHJPEHKIB, C. A. BUYKOB, JI. O. BACH-
JIEYKO, P. €. INIATMIIEBCBKHH, I. M. IMUTPAX, I. FO. 34BAJIIH, 1. M. 3IHb, I'. C. KIT,
P. M. KVIIHIP, JI. M. IObAHOB, 3. T. HA3BAPYVK, I M. HUKHUDPOPYUH, I. B. OPUHAK,
O. IT. OCTAII, B. I. IOXMYPCBKHH, O. B. PEILIETHAK, M. I1. CABPYK, 3. A. CTOILIbKO,
O.B. CYBEPJIAK, [I.T.CVJIUM, B.B. ®EJJOPOB, C.O.®IPCTOB, M. C.XOMA,
I1. B. AICHIN
MDKHAPOOHA PEOAKUIWHA KONErs

P. AK]J] (BenuxoOputanist), C. BOJEHIYAPOB (bonrapis), I.-P. TAPPIC (Benuko-
oputanis), I. [JIIHKA (Kawana), B. JIJEJIb (Himeuuuna), O. M. JIOKOILEHKO (Pocis),
E. JIVHAPCHKA (onsmia), M. A. MAXYTOB (Pocist), M. @. MOPO3OB (Pocis), A. HEUMIL]
(Monsma), [oic.-®. HOTT (Benukobpuranis), I. [IVIFOBIHAXK (®panuis), A. I[TOKJIIONA
(Uexin), P.-O. PI9I (CHIA), /J.-M.-P. TEIIVIIH (BenukoOpuranis), JI. TOT (YropimuHa),
€. TOPIBIO (Icnanis)

EDITORIAL BOARD

V. V. PANASYUK (Editor-in-Chief), V. M. FEDIRKO (Deputy Editor-in-Chief), R. R. KO-
KOT (Secretary), O. Ye. ANDREIKIV, S. A. BYCHKOV, |. M. DMYTRAKH, V. V. FEDOROV,
S. 0. FIRSTOV, R.Ye. GLADYSHEVSKII, M.S. KHOMA, H.S.KIT, R.M.KUSHNIR,
L. M. LOBANOQV, Z. T. NAZARCHUK, H. M. NYKYFORCHYN, I. V. ORYNIAK, O. P. OSTASH,
V. 1. POKHMURSKII, O. V. RESHETNYAK, M. P. SAVRUK, Z. A. STOTSKO, O. V. SUBERLYAK,
H. T. SULYM, L. O. VASYLECHKO, P. V. YASNII, I Yu. ZAVALLIY, I. M. ZIN’

INTERNATIONAL EDITORIAL BOARD

R. AKID (Great Britain), W.DIETZEL (Germany), I|.R.HARRIS (Great Britain),
H. HLINKA (Canada), J.F. KNOTT (Great Britain), A.M.LOKOSHCHENKO (Russia),
E. LUNARSKA (Poland), N. A, MAKHUTOV (Russia), N. F. MOROZOV (Russia), A. NEIMITZ
(Poland), G. PLUVINAGE (France), Ya. POKLUDA (Czech Republic), R. O. RITCHIE (USA),
D. M. R. TAPLIN (Great Britain), J. TORIBIO (Spain), L. TOTH (Hungary), S. VODENICHA-
ROV (Bulgaria)

BignosiganbHun 3a Bunyck yun.-kop. HAHY, a-p TexH. Hayk, npod. B. M. ®egipko
Responsible for issue corr.-member NASU, Dr. (Engn.), Prof. V. M. Fedirko

Apapeca pepakuii: 79601, JlbiB MCI1, HaykoBa, 5. ®i3nko-mexaHi4yHWU iHCTUTYT
im. I'. B. Kapnenka HAH Ykpainn. Ten.: (032) 263-73-74,
(032) 229-62-30. dakc: (032) 264-94-27.

E-mail: pcmm@ipm.lviv.ua

WWW-address: http://www.ipm.lviv.ua/journal/Journal.htm

Editorial office address: Karpenko Physico-Mechanical Institute, 5, Naukova St.,
Lviv 79601, Ukraine. Tel.: (38) 032 263-73-74,
(38) 032 229-62-30. Fax: (38) 032 264-94-27.
E-mail: pcmm@ipm.lviv.ua

BignosinansHuin cekpetap penakuii P. P. KokoT

Pepnaktopu 4. C. bpuHsik, O. T. ocuH, /1. €. E€netiko

TexHiuHui pegakTop . B. KanuHok

3aB. rpynot KOMM'IOTEPHOI MiAroToBKW BuAaHHsa [. B. KanuHok

Komm'totepHuii Habip J1. . Konyak, I". M. Kynuk

Mignucaro go apyky 14.09.2017. dopmat 70x108/16. Manip odpceTHnin Ne 1. Opyk odceTHMiA. YM. ApyK. apk. 12.
YMmoBH. hap6o-BinduTkie 12,5. Tupax 200 npum. 3amoBneHHst 180917 Big 18.09.2017. LiiHa gorosipHa.
PeecTpauiiiHe cigouTBo cepis KB Ne203 Big 10.11.93

OpykapHst T30B “MpocTip-M”, 79000, JlbBiB, Byn. YalikoBcbkoro, 8

© OIBUKO-MEXAHIYHUM IHCTUTYT im. . B. Kapnenka HAH YKPAIHW,
“@IBNKO-XIMIYHA MEXAHIKA MATEPIANIB”, 2017


mailto:pcmm@ipm.lviv.ua
http://www.ipm.lviv.ua/journal/Journal.htm

HALLIOHATNIbHA AKALEMIA HAYK YKPATHU
®I3NKO-MEXAHIYHAW IHCTUTYT im. I'. B. KAPMEHKA

®I3NKO-XIMIHYHA
MEXAHIKA MATEPIAJIB

HANESDNAIA KOOV AVNNIURE I EIA NESDKDOR
EOTRAVOIUIN & trapkr Wil =oWWe
ODIZNAD LY 2 o€y & onv

TOM 53, Ne 5, 2017

BepeCeHb — XOBTEHb

3MICT

Ilanaciox B. B., Cunosaniox B. I1. OuiHIOBaHHS KOHIIEHTpAaIlii HANPYXEHb

OLJIS1 TOHKUX TPY)KHUX T B’ SI3KOMPYIKHUX BKITFOUCHD ... .vveesvveeireesireesneeessneesnneennneenns 7
Caspyx M. I1., Keacniok O. 1., Yopnenvruii A. b. Tlepiognyna cucrema

OJIM3bKO PO3TAIIOBAHUX OTBOPIB Y MPYXKHIM MUIOLIMHI

38 QHTUILIOCKOT IEPOPMALIIT. . eevvveesiieeiieesiieesitee sttt e it sibe e b e e e ees 16
Cynum I'. T, ITicko3y6 M. 3. Heniniitne ned)opMyBaHHS TOHKOTO MixkK(a3HOTo

BEITEOUCHHS «.. ..t estveetteeesteeastte ettt e sab e et e e he e ek e e ekt e esb e e e be e e b e e e nbb e e nb e e nnb e e e ne e e nneeennne s 24
Kpaseyw B. C. HanpyxeHuii cTaH IJI0CKOT0 KIMHOMOAIOHOTO 3pa3Ka

3 KpaiiOBOIO TPIIIMHOIO 32 OTHOBICHOTO PO3TATY ...vveervreersreessressreessnreesireessneesnnessnnns 31
Ckanvcokuii B. P., Pyoascokuii /. B., Apema P. A., Kanwox IO. 1. Poznonin

MeXaHIYHHUX HalpYXeHb y OaH/Iaxi 3a Horo 0OTUCKAaHHS Ha KOJIICHOMY

LEHTPT EIIEKTPOBOBEA .. .vvestteeiteeasteeateeestreassseessseeabseessbeesnbeessbeeabeeeabbeesnbeesnbeeaneeenes 42
Pegenxo B. I1. Po3paxyHOK 0CECUMETPUYHOTO HAMIPY)KEHO-eOPMOBAHOTO CTaAHY

JIBOIIAPOBOTO IMJIIH/PA TTiJ] IEFO JIOKATBHUX HABAHTAMKEHD ..veevvveerereeireenireenreennens 48
Honincovka 1. A. Po3paxyHOK 3aJUILIKOBOrO peCypey JUCKa pOTOpa NapoBoi

TypOIHU 3 YPaXyYBAHHSIM KiJIBKOCTI 3YITHHOK OOMAITHAHHS «.....vveesveeeereerireesireenneeeeens 54
Ozopoonixog B. A., I'peuaniox M. C., I'ybanog A. B. EHepreTn4nuii kputepiit

HAJIIHOCTI €IEMEHTIB KOHCTPYKIIIi TPAHCTIOPTHHX 3ACO0IB ..eeevvveeeeirieeerireeeesnneeans 61
Tonuescka K. BB moTy>KHOCTI TePTS Ha TEMIIEpATypHI HATIPY)KEHHS

IT1JT 92C OTHOPA30BOTO TATTBMYBAHHST «....vveeseveessreeatreestreessteessseesseesssseessreesnnessnneessens 66
IHanyenko O. B., Isanuyvxuii A. JI., Kynw 1. C., JKypascokuii O. /].

BusHaueHHsT JOBroBIYHOCTI 3a/1I300€TOHHUX MOCTOBHX OasIoK,

M ICHICHUX KOMIOZUTHAMHU CTPITKAMIL. «....evveeesereeeesssresessnnsesesssneessssnneeessnneesssnsnesens 73
3axaposa JI. M. MonemtoBaHHS HE3BOPOTHOTO 1e()OpMYBaHHS IPYHTIB

1 MacHBiB TIPCHKUX MOPiT METOAAMHU TEOPIT TIPYIKHOCTI «vvvvveeeirieeessireeeesireeeesneeeens 78
LHupynonuk O. T., Kpem H. B., Borowun B. A., 3gipxo O. I. Meton

abopaTOPHOI AErpafarlii KOHCTPYKIIIHIX CTATICH .voevvvveeerereresiireeessireeeesnneee s 85
Ocmaw O. I1., Yenino P. B., Mapkawosa JI. I, I pubosceka B. I., Kyiuk B. B.,

beponixosa O. M. BB pexuMiB TepMOOOPOOKH Ha BUTPHUBAIICT TPYKHH

31 CTAITE 051 1t 94



@eoipro B. M., Iloepemox I. M., Jlyk sanenxo O. I, Jlaspucey C. M., Kinopauyk M. B.,
Ihyxoma O. I, Ticos O. B., 3acpebenvruii B. B. Tepmonudy3itine HacCHUEHHS
TIOBEPXHI THTAHOBOTO cryiaBy BT22 3 KOHTpOILOBaHOTO KHCEHAa30TOBMICHOTO

Ta30BOT0 CEPEIOBHUIIA HA CTAIT CTAPIHHS .. vvvveeririeeesereeeestieeesssreeessnsneeessseeessns

T'sozoeyvrutt B. M., Cipax A. A., 3adopooicna X. P., Jlem sHuyk A. M. Brimus
PO3Mipy KpaIUIMHH Ta MIBUAKOCTI TIOTOKY Ha CTPYKTYPY 1 BIaCTHBOCTI

CIICKTPOITYTOBUX TTOKPHBIB. ... cvereeteseerestesessesensessesessesessesessessssessesessessssessesessesessensssessases

Korzekwa J., Ggdek-Moszczak A., and Zubko M. Brutus po3mipy

HaHOYACTHHOK Ha MIKPOCTPYKTYPY OKCHIHHUX ITOKPHBIB......cvvreereerireerrereneeeninees

Bunap B. A., Hoxmypcoxuii B. I, 3ins I. M., Bacunie X. b., Xnonux O. I1.
O1iHIOBaHHS 32 €JIEKTPOHHUM TTOTEHIIIaIOM MeXaHi3My TpHOOKOpOo3il

CIUTABY JLTOT .. e e

Cmeuuwun M. C., Cmeuuwuna H. M., Kypcroii B. C. Kopo3iiiai
Ta CNEKTPOXIMIYHI XapaKTEPUCTHKH Y KUCIUX MOJICIIEHUX CePEIOBHIIAX

MOBEPXOHb METAJIiB, a30TOBAHUX Y TILIOUOMY POBPSML . vveererierirernrereireeenireesneenns

bepciposa O. JIL, binux C. B., Kyonanoscokuii B. C. EnekTpoxiMigyHHIA CHHTE3

HAHOCTPYKTYPHHUX EJIEKTPOKATAIITHYHUX TOKPUBIB Fe—W .........ccocoiiiiiiie

Bouti S., Antonova M. N., Hamouda K., Babichev A. P., Sayah T.
CrpykTypa i MexaHo-XiMi4HI BIIACTHBOCTI TBepaoro 3manryBaua MoS;

HICIIST BIOPOXBHITBOBOT OOPOOKH .....vvvisiieeiieeiieesiiee sttt

Y HAYKOBUX KONAX

Huxugpopuun I'. M. 1V JliTHA 1IKONA 3 MEXaHIKU pyHHYBaHHS

€BpOMNeicbKOro TOBAPUCTBA 3 HITICHOCTI KOHCTPYKIIH «.vvvevveeriiiiiiiesiiieeniie e

Mapywax I1. O. IT’sita Mixknapoana koHpepentiist “IlommkokeHHs MaTepiaiB
i/ 4ac eKCIuIyartalii, MeTo1 Horo JiarHoCTyBaHHsI 1 POrHO3YBaHHS "

(DIMIDP-2017) ... eee e eeee e ee s eee e



HALIMOHAIBbHAA AKADEMNA HAYK YKPAUHbI
DU3NKO-MEXAHUYECKUN UHCTUTYT um. I". B. KAPMEHKO

OPUN3SNKO-XUMNHECKAA
MEXAHVKA MATEPWAJIOB

RUNAGEIDONAL A K> NNILREILIVIA NOSKOR
NTAV>K L FAlv->0K Fwid RN
OxSAADL £ o5€ U RN7A

TOM 53, Ne 5, 2017

CeHTAOpe — OKTADPb

COJAEPKAHUE

Ilanacioxk B. B., Cetnosanrox B. I1. O1ieHKa KOHIIEHTpaIuK HalpsKeHUH

BO3JIE TOHKUX YIPYIHX U BA3KOYIPYTUX BKIFOUEHMM . .cvvvviriieiiiiiiiiiinniee s siinieennee e 7
Caspyx M. I1., Keacniox A. U., Yopnenwvkuii A. b. llepnoaudeckas cucrema

OJTU3KO PaCIONOKEHHBIX OTBEPCTHI B YIPYTOH INIOCKOCTH

TPU AHTHIUIOCKOM JEMOPMALIIHT ... veerevieesieeeieeesireesiteeaneeesseeessneessneesnneeeneeennneennnees 16
Cynowm I. T., Iucko3y6 U. 3. Henuneiinoe neopMupoBaHie TOHKOTO

MEIK(PAZHOTO BEITFOUCHUSL ... .vveesvveeiteessseeasnesasseessseesnbesssneeabeeenneeensneesnneeenbeeennneennne s 24
Kpasey B. C. Yupyroe coCTOSHHE TUIOCKOT'0 KIIMHOBHIHOTO 00pa3ia

C KpaeBOW TPELIMHON IIPU OAHOOCHOM PACTSIIKEHMHU ....vvvvvrrreesriirrrneeniessssssnnneeseeesnns 31
Cranvcxuii B. P., Pyoasckuii /]. B., fpema P. Al., Kanox FO. U. Pactipenenenue

MEXaHHYECKHX HANPsHKEHUH B OaHIaKe IPH ero 00’KaTUH Ha KOJIECHOM

LEHTPE DIEKTPOBOBE . .vvervreereteessteeateeasreessseessteeasseessseessbeessbeeaabeeessbeesnbeesnbeesneeennes 42
Pegenxo B. I1. Pacuer ocecHMMETPUYECKOTO HaPsHKEHHO-Ie(OpMHUPOBAHHOTO

COCTOSIHHS IBYXCJIOHHOI'0 IIIMHAPA IO/ BO3AEHCTBHEM JIOKAIBHBIX

HATPYBOK . .tvtenttteasteeasteeestteessseeastee e ke e e kbt e as b e e as b e e e st e e e ek b e e ah b e e e s be e et e e e abe e e nnb e e snbeeanbe e e e 48
Lonunckasn M. A. Pacuer 0CTaTOYHOIO pecypca JUcKa poTopa napoBoil
TYpOUHBI C yI€TOM KOTUYECTBA OCTAHOBOK O0OPYIOBAHHU ...c.vvvvereenrveeesnreeeennnneeens 54

Ozopoonuxos B. A., I peuanrox H. C., I'y6anos A. B. DHepTeTHYECKHIA

KPHUTEpUil HaZIe)KHOCTH JIEMEHTOB KOHCTPYKLUH TPAHCIIOPTHBIX CPEICTB .....cvvvvnv.. 61
Tonuegcka K. BnysiHre MOILHOCTH TPEHUSI HA TEMIIEPATYPHBIE HATIPSKEHUS

TIPU OTHOPA30BOM TOPMOMKEHHH ... ..vvestveessteessteeasteeestseessteesssesaseeessseessressnseessessnsns 66
IHanyenko A. B., Heanuyxuii A. JI., Kyns I1. C., JKypasckuii A. /].

Omnpenenenre TOITOBEYHOCTH JKENe300€TOHHBIX MOCTOBBIX OaJIOK,

YCHIICHHBIX KOMITO3UTHBIMHE JICHTAMH .....vvisveisseeseessesssesssessnessnesssessnesnsesssessnessnnssnnas 73
3axaposa JI. H. MonenmupoBaHre HeoOpaTuMoro 1eOpMHUPOBAHHUS TPYHTOB

U MacCHBOB TOPHBIX MOPOJ] METOAAMH TEOPUHU YIIPOTOCTH ..vvvvververeeeeeernesssnssenennnes 78
LHupynonux A. T., Kpem H. B., Borowun B. A., 3eupxo O. 1. Meron

Tab0paTOPHON JeTpamaiii KOHCTPYKIIMOHHBIX CTAIICH ...eceivvveresririeeeriiieeeesnieee e 85

Ocmaw O. I1., Yenune P. B., Mapxawosa JI. U., I puboeckaa B. U., Kynvix B. B.,
beponukosa E. H. Bnusame pe:xxuMoB TepMo0oOpaOOTKH Ha BRIHOCITHBOCTD
TIPYIKHH M3 CTATH 05T ..ottt bbb 94



Deoupko B. H., Ioepeniok U. H., Jlykvanenxo A. I, Jlagpwico C. M.,
Kunopauyx M. B., [lyxoma A. U., Tucos A. B., 3aecpebenvnuiii B. B.
Tepmomudy3noHHOE HACBIICHUE TOBEPXHOCTH TUTAHOBOTO ciutapa BT22
13 KOHTPOJIHUPYEMOH KUCIIOpOaa30TcoiepaKalleil ra30Boil cpesibl

HA CTAINHN CTAPCHHA. ..uiuiitiiiiiiiiiiiiiiii s

T'soz0eyxuit B. H., Cupax A. A, 3a0opooicnan X. P., [Jlemvsanuyk A. M. Brusiaue
pa3mMepa Kamenb ¥ CKOPOCTH MOTOKA Ha CTPYKTYPY U CBOWCTBA

QJICKTPOAYT'OBBIX HOKpI)ITI/Iﬁ ......................................................................................

Korzekwa J., Ggdek-Moszczak A., and Zubko M. Biusiaue pa3mepa

HAHOYACTHIl HA MUKPOCTPYKTYPY OKCHITHBIX TIOKPBITHH ...eovvviiveeeinreerireennenees

Buvmap B. A., Toxmypcxui B. Y., 3unw U. H., Bacviue X. b., Xnonwix O. I1.
O1eHKa 1o 3JeKTPOHOMY MOTEHI[UATy MEXaHNU3Ma TPUOOKOPPO3UH

crmIaBa JI1OT ..o

Cmeuuwun M. C., Cmeuuwuna H. M., Kypckou B. C. Koppo3noHHbIe 1
ANIEKTPOXUMHUUYECKHE XapaKTEPHCTHKH B KUCIIBIX MOAECIBHBIX Cpeiax

HOBerHOCTeﬁ MCTAJUIOB, a30THUPOBAHHBIX B TJIICIOIIEM PA3PATC ....ovvvvniiiiiinnnnns

bepcuposa O. JI, bunwik C. B., Kybonanosckuii B. C. DneKTpOXMMUYECKHI CHHTE3

HAHOCTPYKTYPHBIX 3JIEKTPOKATATUTHIECKUX MOKPUTHH Fe-W............ocooevienn

Bouti S., Antonova M. N., Hamouda K., Babichev A. P., Sayah T. Ctpykrypa
U MeXaHO-XMMUYECKHe CBOICTBa TBepI0i cMa3ku MoS;

TIOCJIE BUOPOBOITHOBOM OOPAOOTKH ......vvveesvveesitieatie et e s e sneeannee e

B HAYYHbBIX KPYTAX

Huxugopuun I'. H. IV JleTHsist mikona 1o MexaHUKe pa3pyLieHust

EBporieiickoro o01IecTBa HEITOCTHOCTH KOHCTPYKIIHH «..evvvveereerireesreeesineenineenns

Mapywax I1. O. lstas Mexaynaponsas konpepenuus “TloBpexneHue
MaTepHanoB BO BpeMs SKCILTyaTaIlM{, METO/bI €r'0 THAarHOCTUPOBAHUS

1 iPOrHO3UPOBAHUS” (DMDP-2017)....ccueiiiiiiiiiiiie e



NATIONAL ACADEMY OF SCIENCES OF UKRAINE
H. V. KARPENKO PHYSICO-MECHANICAL INSTITUTE

PHYSICOCHEMICAL
MECHANICS OF MATERIALS

Umen OmseXOImIce XN WX AHKIPNEN h2mxpce OOGOmISe
cOéemaMNL Xm OTmeSSORl rwil
-ed@xene QXxOoOmexier

VOLUME 53, Ne 5, 2017

September - October

CONTENTS

Panasyuk V. V. and Sylovanyuk V. P. Estimation of stress concentration
near thin elastic or viscoelastic INCIUSIONS............cocviiiiiiiiiii e 7

PE3FOME. HaBeneno ornsan epeKTUBHUX HAONMKEHUX METOAIB PO3PAXyHKY KOH-
LEHTpallii HanpyXeHb Ol HaJPi3iB, IIIIKMH, TOPOXKHKH, SIKi 3aIIOBHEHI MPYKHUMH Ta B’s3-
KOIPY)XHMMH Matepiatamu. OCHOBHY yBary NpUALIEHO METONy, IO 0a3yeThCsl HA BUKO-
pUCTaHHI pO3B’sI3KIB BIIIOBIIHKX 3a7a4 JUisl TUT 3 MATEMaTUYHUMHU PO3Pi3aMu B3JIOBXK Ce-
PEOMHHUX TOBEPXOHb KOHLEHTPATOPIB, CyTh SIKOrO — 3aMiHAa BKIIOYEHHS IIEBHOTO 00’ €My
JICSKOI0 TIOBEPXHEIO 3 HEBIJIOMMMH PO3pHMBAMH HarpyxeHb 1 (a00) mepeminiens. Onucana
npoienypa no0yJ0BU iHTErpaIbHUX PIBHSIHB BIINOBIIHMX KpaoOBHX 3ajad JUisl BU3HAYCH-
Hsl 1IMX po3puBiB. Ha mpuknani HeoqHOpIHOCTEH, 0OMEKEHNX KAHOHIYHMUMH MOBEPXHSIMH,
HPOLTIOCTPOBAHO e(heKTUBHICTh MOOYI0BH HAOIMKEHUX PO3B’SI3KIB TAKHX 3a/1a4.

PE3IOME. Tlpusenen 00630p 3¢(dexTHBHBIX NPHUOIMKEHHBIX METOJOB pacuera KOH-
LIEHTpallMy HaNpsHKEHUH OKOJIO HAApE30B, ILEJNEH, MOJ0CTEH, 3allOJHEHHBIX YIPYTUMHU U
BA3KOYNpPYruMu Matepuaiamu. OCHOBHOE BHHUMAHHE YIEIEHO METOy, OCHOBAaHHOMY Ha
HCTIONIb30BAaHUN PELIEHUH COOTBETCTBYIOLINX 3aJay AJsl TeNl C MaTeMaTUIECKUMHU pa3pe3a-
MU BJIOJIb CPEIMHHBIX ITOBEPXHOCTEH KOHLIEHTPATOPOB, CyTh KOTOPOI'O — 3aMEHa BKIIFOYE-
HUS OIpeNeseHHOro 00beMa HEKOTOPOH IMOBEPXHOCTBIO C HEM3BECTHBIMU pa3phIBaMU Ha-
npspkeHnid u (W) nepemenienuii. Omucana mporeaypa mocTpoeHusI HHTEIPAIbHBIX YpaB-
HEHUI COOTBETCTBYIOIIMX KPAaEBBIX 3a1ad Ul ONpeNeNeHNs 3TUX pa3pbiBoB. Ha mpumepe
HEOIHOPOAHOCTEN, OrPAHUUEHHBIX KAHOHNYECKIMHU TTOBEPXHOCTAMH, MPOMIUTIOCTPUPOBaHA
3((eKTHBHOCTH ITOCTPOCHUS MPUOTIKEHHBIX PEIICHUN TAKUX 3a7a4.

SUMMARY. The review of the methods for stress concentration estimation near thin
elastic or viscoelastic inclusions is presented in the work. The methods are based on
relationships that interrelate stresses near thin smooth notches, holes, or cavities with stress
intensity factors in identically loaded bodies with cracks. In the case of elastic inclusions,
the stress concentration problem (using the conjugation principle) is reduced to determining
the unknown displacements and/or stresses discontinuity across the middle surface of
inhomogeneities. The problem solution for stress concentration in a body with ellipsoidal
inclusion under uniaxial tension is presented as an example. In the case of viscoelastic
inclusions in a body under long-term static loading, the problem is solved using the
Volterra—Boltzmann principle and the same analytical approach as for elastic inclusions.
The exact solution of respective integral equations is derived for the ellipsoidal inclusion
with the Kelvin solid type rheological characteristics under uniaxial tension. Time



dependence of stresses near the viscoelastic inclusion is presented in the form of quite
simple analytical expression.

Savruk M. P., Kvasniuk O. I., and Chornenkyi A. B. Periodic system of closely
spaced holes in elastic plane under antiplane Strain..........c.ccocccevveeie v 16

PE3IOME. TloOynoBaHO CHHTY/ISIpPHE iHTETpaJlbHE PiBHSAHHS aHTUIUIOCKOI Iepiofnd-
HOI 3aj1a4i Teopii MPYKHOCTI YIS 130TPOIHOI IUIONIMHY, ITOCIA0JICHOT TTIaJKUMU KPUBOJTI-
HiiHUMH OTBOpaMu. OTPUMAaHO YHCIIOBHH PO3B’S30K 3a4adi i OJIM3BKO PO3TANIOBAaHUX
OTBOPIB i3 3aKPYIIIEHUMH KYTOBHMH BEPLIMHAMH 3a OJHOPITHOTO 3CYBY Ha HECKIHYEHHOC-
Ti. Ha 11i#i ocHOBI 3HaiiieHo Koe(illieHTH KOHUEHTpAIl HAapyXeHb Y 3aKpyrJIEHUX BEpILH-
Hax JBOOIYHOrO HaIiBHECKIHUEHHOI'0 KyTOBOT'O BHpi3y. BUKopHCcTOBYIOUHM BiioMe CHiBBijI-
HOIICHHS MIX Koe(illieHTaMH iHTEHCUBHOCTI Ta KOHIICHTpAIlil HAPYKEeHb I TOCTPUX Ta
3aKpYIJIEHUX KYTOBUX BHPI3iB, 3pOOWIIM IpaHUYHMI Tepexif 1O TBOOIYHOrO rocTporo Ky-
TOBOTO BHpi3y. BCTaHOBIEHO 3a/IeXHICTh KoedillieHTa IHTEHCUBHOCTI HaNpyXeHb y I'OCT-
PHX BepIIMHAX JBOOIYHOrO KYTOBOI'O BHPI3y BiJI KyTa HOTO PO3XMITY.

PE3FOME. TIocTpO€HO CHHTYISPHOE MHTErpalbHOE YpaBHEHUE aHTHUILIIOCKOH IEepHO-
JMYECKOW 3a]]aul TEOPUH YIIPYTOCTH JIIsl U30TPOITHOW TNIOCKOCTH, OCITa0JICHHOW TIaIKUMH
KPHUBOJIMHEHHBIMU OTBEPCTUSAMHU. [loNydeHO YHCIEHHOE pellieHHne 3a/1auu Jisi OJM3KO pac-
MOJIOKEHHBIX OTBEPCTHH C 3aKpyIVIEHHBIMH YIJIOBBIMHU BEpIIMHAMH IPH OTHOPOIHOM
caBUre Ha OeCKOHEYHOCTH. Ha 3Toi OCHOBe HaWICHBI KO3 (GHUIIMEHTH KOHIICHTpAIMK Ha-
NpsHKEHUH B 3aKPYIJICHHBIX BEPIIMHAX JIBYXCTOPOHHETO MOJTYOECKOHEYHOr0 YIIIOBOTO BbI-
pe3a. Vcnonb3ysi M3BECTHBIE COOTHOIICHHS MEXAY KOd((HIHNEHTAMH WHTEHCUBHOCTH M
KOHIIEHTPAIIMH HaNpPsDKEHUH JJIS OCTPBIX U 3aKpPYIJICHHBIX YIJIOBBIX BBIPE30B, ClIENIaH rpa-
HUYHBIM [IEPEXOM K JIBYXCTOPOHHEMY OCTPOMY YIVIOBOMY BBIp€3y. Y CTAHOBJIEHA 3aBUCH-
MOCTh K03((HUIMEeHTa NHTEHCUBHOCTU HAINPSDKEHUH B OCTPBIX BEPIIMHAX ABYXCTOPOHHEIO
YIJI0BOT'O BBIPE3a OT YIJIa €r0 PACKPBITHUSI.

SUMMARY. Singular integral equation of antiplane periodic problem of elasticity
theory for isotropic plane with smooth curvilinear holes is constructed. Numerical solution
of the problem for closely spaced holes with rounded V-shaped vertices in elastic plane under
uniform shear at infinity is obtained. Stress concentration factors at rounded V-shaped
vertices of bilateral semi-infinite notch are found on this basic. Using known relations
between stress intensity and stress concentration factors for sharp and rounded V-shaped
notches, the limit transition to bilateral sharp V-shaped notch is made. Dependence of stress
intensity factor at sharp vertices of the bilateral VV-notch on its apex angle is determined.

Sulym H. T. and Piskozub Y. Z. Nonlinear deformation of thin interphase inclusion.......... 24

PE3IOME. TloOynoBaHO MOJIellb TOHKOTO BKJIFOYEHHS 3 HENIHIHHUMH Ta aHi30TpOIl-
HUMH MEXaHIYHHMH BIIACTUBOCTSIMHU 3araJbHOTO BHTJIAAY. 3 ii BUKOPHCTAaHHAM METOIaMHU
3a/avi COpsHKEHHS TPaHUYHUX 3HAUeHb aHAMITHIHUX (QYHKIIH Ta QyHKOiA cTpubdka mooy-
JIOBAHO CUCTEMY CHHTYISIpHUX iHTerpanbHuX piBHAHB (CCIP) 31 3MiHHIMHE KoedimieHTaMu-
(GyHKIISAMH, sSKa Ja€ MOXIIUBICTh OMICATH JOBUIBHUH CIIOCIO 3MiHM KBa3iCTaTHYHOTO Ha-
BaHTa)XKEHHS Ta WOTO BIUIMB Ha HANPYKCHO-Ie(OPMOBAHUHA CTaH y Tl 3 HEOTHOPIIHICTIO
HAa OCHOBI iHKpeMeHTaNbHOro migxomy. s umciaoBoro po3s’s3yBanHs CCIP 3ampomono-
BaHO 30DKHUI iTepaIliifHAIN aHATITUKO-YICIOBHAN METO.

PE3IOME. TloctpoeHa MOAETh TOHKOTO BKJITIOUEHHS C HETMHEHHBIMH U aHHU3OTPOII-
HBIMH MEXaHWYECKHMH CBOMCTBaMH 00miero Buaa. C ee NCIOMb30BAHIEM METOIaMH 3a/a-
M COMPSDKEHMS MPEeTbHBIX 3HAYCHUH aHATUTHYECKUX (QDYHKIMHA M (QyHKIMH CKadka Io-
CTpOEHA CHCTEMa CHHTYISPHBIX MHTErpanbHbIX ypaBHeHHN (CCUY) ¢ mepeMeHHBIMHU KO-
a¢¢punreHTaMu-QYHKIUAMH, KOTOpask 1aeT BO3MOXXHOCTH OIMCATh TPOU3BOIBHBIA CIIOCO0
M3MEHEHHsI KBa3UCTAaTUYECKOrO HAarpyXKeHus (MOHOTOHHOTO WJIM HET) M €ro BIMSHHE Ha
HaNpspKeHHO-1e)OPMUPOBAHHOE COCTOSHHE B TENlE C HEOJHOPOTHOCTHIO Ha OCHOBE WH-
KpeMeHTanbHoro noaxona. st uucnennoro pemennss CCUY npemnokeH UTEpariioHHBIH
AQHAJMTUKO-YHMCICHHBII METOI.



SUMMARY. The method of constructing models of thin inclusions-layers for the case
of nonlinearity and anisotropy of their mechanical properties of general appearance is
developed. Using the jump functions and the coupling problem of boundary values of
analytical functions methods is reduced the problem to the system of singular integral
equations (SSIE) on jump functions with variable coefficients that enables to describe
arbitrarily changing quasi-static loading (monotonic or not) and its impact on stress-strain
state in the body with the heterogeneity based on incremental approach. A consilient
iterative numerical-analytical method is offered to solve such SSIE.

Kravets V. S. Stress state of a plane wedge-shaped specimen with an edge crack
under uniaxial tBNSION ........viiiiiiie it e s srre e e s erae e e e 31

PE3IOME. 3anponoHOBaHO PO3PaXyHKOBY MOJIENb MIOCKMX KOMITAKTHUX KJIMHOIMO-
JIOHMX 3pa3KiB 3 AUTSIHKaMH CTa0lIbHOCTI KoedimieHTa iHTeHcuBHOCTI HanpyxkeHs (KIH) y
BEpIINHI KpaiioBOI TPILIMHU 3 POCTOM Ii TOBXKHHH, SIKI BHKOPHCTOBYIOTH JJIsl BU3HAUYEHHS
TPIIMHOCTIHKOCTI MaTepiajiB 3 ypaXyBaHHSIM BIUIMBY PI3HUX EKCIUTyaTalliHHUX YMHHHKIB.
Ha ocHOBiI MeTOy CHHTYJISIDHHX IHTErpajibHUX PiBHSHb OTPHUMaHO YHCIIOBI PO3B’SI3KH MO-
JEeTbHUX 3a]a4 Ul KIMHOIOMIOHUX 3pa3KiB 3a 1X OIHOBICHOTO MO3aI[EHTPOBOTO PO3TATY.
BusiBieHO BIUIMB CIIOCOOIB X HAaBaHTa)KEHHS Ta FEOMETPUYHMX TapaMeTpiB Ha 3miny KIH
3aJIe)KHO BiJl IOBXKHMHU TPILIMHKU. BCTaHOBIIEHO /iana30HKM 3MiH FT€OMETPUYHHX MapaMeTpiB,
110 3a0€3MeYyIOTh HasIBHICTh MAKCUMAJIbHUX MUITHOK cTadiapHOCcTi KIH 3a kBasictatudHo-
TO IiAPOCTaHHS TPIINHH.

PE3IOME. TlpennoxeHa pacdeTHas MOZENb IUIOCKUX KOMIAKTHBIX KIWHOBHIHBIX
00pas31oB ¢ ydacTKaMH CTa0WIBHOCTH K03 uiinenTa nHTeHcuBHOoCTH Harpspkenuit (KITH)
B BEpILMHE KPAaeBOW TPELIUHBI, KOTOPHIE UCIONB3YIOT IS ONpENeIeHUs TPEINHOCTOUKOC-
TH MaTEepPHAJIOB C YUETOM BIMSHUS PAa3JIMYHBIX 3KCIUTyaTalMOHHBIX (akropoB. Ha ocHoBe
METO/la CHHTYJISIPHBIX MHTEIPAIbHBIX YPaBHEHUH MOTYYEHB! YHUCICHHBIE PEIICHHUS MO/IEIb-
HBIX 3aJ[a4 JUIsl KIMHOBHJIHBIX OOPAa3lloB IPU MX OJHOOCHOM BHELIEHTPOBOM PaCTSDKEHHU.
OmnpenesieHo BIUSHAE CIIOCOO0B HATPY3KH M T€OMETPHYECKUX MapaMeTpoB MOAEIH 00pas3-
ra Ha u3MeHenue KMH ¢ poctoM AivHBI TpEUHBL. Y CTAHOBJIEHBI TUANa30HBl H3MCHEHUH
TFEOMETPUUECKHUX MapaMeTpOB, 0OECIIEUUBAIOIINX HATMYUE MAKCHMAJBbHBIX y4aCTKOB CTa-
ounbHocT KMH 17151 KBa3UCTaTHUECKOr o MOAPACTAHUS TPELIMHBI.

SUMMARY. A computational model of plane compact wedge-shaped specimens with
the available areas of stress intensity factor (SIF) stability at the tip of the edge crack is
proposed. Such specimens are used to determine the crack resistance of materials taking
into account the influence of various types of operational factors. On the basis of the
method of singular integral equations a numerical solutions of model problems for wedge-
shaped specimens are obtained for their uniaxial eccentric (off-center) tension. The
influence of loading methods and geometric parameters of the specimen model on the
change of SIF with the edge crack growth is determined. The ranges of geometric
parameters ensuring the presence of maximum areas of SIF stability for quasistatic crack
growth are determined.

Skalskyi V. R., Rudavskyi D. V., YaremaR. Ya., and Kaniuk Yu. I
Mechanical stresses distribution in tyre during its pressing
at wheel centre of electric IOKOMOLIVE ...........ccoiiiiiiiiii i 42

PE3IOME. TlpoaHamni3oBaHO OCHOBHI THITH Ae()EKTiB, 10 BUHUKAIOTH OiJIs MiCIlb KOH-
[eHTpalii MexXaHIYHAX HalpyXeHb y MaTepiami OaHma)xa Koieca eleKTpoBo3a. MeTomom
CKIHYEHHHX EJIEMEHTIB PO3PaX0OBAHO iX PO3MOILI OISl IIOTEHIIMHUX MiISTHOK MOSBU BTOMHIX
nedekTiB y OaHIaXi IiJ Yac BCTAHOBJICHHS HA KOJICHHIA IEHTP Ta OLIHEHO OTpPUMaHi pe-
3YJIbTATH.

PE3IOME. Tlpoananm3upoBaHbl OCHOBHBIE TUITHI 1e()eKTOB, BO3HUKAIOIINX B MECTaX
KOHILICHTPAILMA MEXaHWYECKWX HaNpsDKEeHHI B MaTepuasie OaHmaxka Kojeca 3JIEKTPOBO3a.
MeToq0oM KOHEUHBIX 3JIEMEHTOB PACCUMTAHO MX pAaCIpelesieHne BO3JIe MOTCHIMAIbHBIX



Y4aCTKOB 3apOKACHUA YCTAJIOCTHBIX ,HCqJCKTOB B 6aHz[a>1<e Ipu €ro YCTaAaHOBKEC Ha KOJICC-
HBIA LECHTP, a TAKIKE OLICHCHBI MMOJTYUCHHBIC PE3YJILTATHI.

SUMMARY. The main types of defects occurring near places of mechanical stresses
concentration in the material of the tyre of the electric locomotive are considered. The
calculations of the mechanical stresses distribution near the fatigue defects potential
locations in the locomotive tyre during its installation on the wheel centre were carried out
using the finite element method and the obtained numerical results were estimated.

Revenko V. P. Calculation of axisymmetric stress-strain state of two-layer
cylinder under 10Cal 10AdS ...........coiiiiiiiie e 48

PE3IOME. 3anponoHOBaHO aHaTiTUYHO-YUCIOBUIA METOJ PO3B’sI3aHHSI OCECUMETPUY-
HHX KpaloBHX 3aJiad Teopii MPYKHOCTI JJIs JBOIIAPOBHUX HWITIHAPHYHUX T 38 JIOTTOMOTOI0
OIHOPIIHUX pO3B’s13KiB. KOMIIOHEHTH BEKTOpa MepeMillleHb 1 TeH30pa HalpyXeHb IOJaHO
y BUIVISLAL PAAIiB, KOe(iliEHTH SIKMX BU3HAYAIOTh 100Yy/A0BaHi BiacHi ¢yHkKii. Pozpodieno
KOMIT'IOTEpHY METOJIMKY PO3B’sI3aHHS KpallOBUX 3a/1ay IS IBOIIAPOBOTO IMITiHApa. 3Haii-
JIeH] KpuTepii, 32 BUKOHAHHS SIKMX TOOyJOBaHUN PO3B’SI30K 30iraeThest 3 TouHuM. OnucaHi
SKICHI Ta KIJbKICHI 3aKOHOMIPHOCTI MOBEAIHKM KOMITOHEHT HampyXeHO-Ae(hOopMOBaHOTO
CTaHy JBOIIAPOBOrO IMIIHAPA Mia Yac il JOKaJbHUX HABAHTaKEHb 13 YITKO BUPAKCHUM
MaKCHMYMOM.

PE3IOME. TlpennoxxeH aHaTUTUKO-YUCIEHHBIM KOMITBIOTEPHBI METOJI PEIIeHHUs Oce-
CUMMETPHYHBIX KpPaeBbIX 33/1a4 TEOPHU YNPYTrOCTH JISl IBYXCIOHHBIX HWJIMHIPUYECKUX
Ten. KOMIOHEHTHI BEKTOpa INepeMelleHnH M TeH30pa HANpsDKEHUH MPEICTaBICHbl B BHIC
PA10B, KO3 PUIIMEHTHI KOTOPBIX OMPEAEISIIOT MOCTPOSHHBIE COOCTBEHHbIe (yHKIMU. Pa3z-
paboTaHa KOMIIBIOTEpHASI METOANKA PEILECHHs KPaeBbIX 3a1a4 IS JIBYXCIOHHOTO IIMIMHL-
pa. YCTaHOBJIEHBI KPUTEPHH, NIPU BBIIOJIHEHUN KOTOPBIX MOCTPOCHHOE NMPUOIIKEHHOE pe-
IIEHHE COBIAJACT ¢ TOYHbIM. HaliieHpl KauecTBEHHbIE U KOJIMYECTBEHHbIE 3aKOHOMEPHOC-
TH TIOBEJCHUS KOMIIOHEHT HAIpPsDKEHHO-Ie()OPMUPOBAHHOTO COCTOSIHUS [IBYXCIOHHOTO
LWIMHAPA [PU BO3JEHCTBUY JOKAJIBHBIX HATPY30K C YETKO BBIPAaXKEHHBIM MaKCHMYMOM.

SUMMARY. An efficient analytical-numerical method for solving axisymmetric
boundary value problems of the theory of elasticity for multilayer cylindrical bodies is
proposed. The components of the displacement vector and the stress tensor are represented
in the form of series, which are determined by the constructed eigenfunctions. A computer
method for the analytic-numerical solution of boundary value problems for a two-layer
cylinder is developed. The convergence and existence conditions for the numerical
solutions to the boundary-value problems are established. Qualitative and quantitative
patterns of behavior of the components of the stress-strain state of a two-layer cylinder
during under local loads with clearly expressed maximum are found.

Dolinska I. Ya. Calculation of residual resource of steam turbine rotor disk
considering the number of the equipment shut-downs............ccccceevvecviec e vie e, 54

PE3IOME. Ha oCHOBi €HEpPreTHIHOr0 IMiX0Iy 3aIPOIIOHOBAHO METOJVKY OIliHIOBaH-
HS 3aJTUIIKOBOT'O PECYpPCy IUCKA MapoBOi TYpOiHU 3 ypaxyBaHHSIM ITyCKiB-3yIHHOK IIiJ] 9ac
eKcIuTyaTarii (MaHeBPOBUH pexuM). MeToanKy anpoOOBaHO i Yac BU3HAYCHHS MEPioIiB
eKcIuTyaTarii TypOiHu, KOJH ii 3yMMMHKU-ITYCKH HaifHeOe3neuHimm. BusBieHo mepion, Koiu
MaHEBPOBHHA PEXHUM EKCIUTyaTallii MO)KHAa HaONIMKEHO BPaxOBYBAaTH 32 METOAOM CTaIlio-
HApHOT'0 PeXHUMY 200 MaJIOLMKIOBOI BTOMH.

PE3IOME. Ha ocHOBE 3HEPreTHYeCcKOro MoAxo/a MpeioyKeHa METOINKA OIIEHKH OC-
TATOYHOT'O pecypca AUCKA MTapOBOH TypOMHBI C YUETOM ITyCKOB-OCTAHOBOK IPH 3KCILTyaTa-
nu (MaHeBPEHHBIN pekuM). Meronnka anpoOHpoBaHa MPH OIMPEIeNICHIH MEPHUOIOB Bpe-
MEHHM 3KCIUTyaTalllH, KOTJa OCTAHOBKU-TIYCKH TypOWHBI HanOosee onacHbl. BrisBieH ciry-
Yaif, KOrJja MAaHEBPEHHBIM PEXHUM IKCILTYaTal[Md MOXKHO NPHONMKEHHO YYHUTHIBATH METO-
JIOM CTallMOHAPHOTO PEXXHMMa MIH MAJIOLHUKIOBOH yCTaIOCTH.



SUMMARY. The method of estimation of residual resource of steam-turbine disk
considering starts-stops during exploitation (maneuvering mode) has been proposed on the
basis of the energy approach. The method was approved to determine the period of
exploitation time when the starts-stops of turbines are the most dangerous. The period when
maneuvering regime exploitation can be approximately calculated using stationary regime
or low-cycle fatigue has been detected.

Ogorodnikov V. A., Grechanyuk M. S., and Gubanov A. V. Energetic reliability
criretion of structural elements for transport MEANS .........ccceeieeiieiieieeiecrc e 61

PE3FOME. JlocnimkeHo 3HOC CiIebHO-34IMHOrO MPUCTPOIO aBTOIOI3Aa JUIsl BU3HA-
YeHHS HOro 3aJMIIKoBOro pecypcy. OTpUMaHO €HEPreTUYHHI KpUTEpidl 3HOCY, 3a SKUM
BCTaHOBJICHO MAPaMETPH, 10 BIUTMBAIOTh Ha TPUBATICTh CKCIUTyaTaIlii.

PE3IOME. ViccnenoBaH U3HOC CElENbHO-CLETTHOTO YCTPOICTBA aBTOINOE3/1a C LEIbI0
OIIpeJIeNIEHNs €r0 OCTaTOYHOro pecypca. IlomydeH sHepreTndyeckuil KpUTepuil ero u3Hoca
JUTsl YCTaHOBJIEHHSI TApaMEeTPOB, BIUSIONINX HA IJIUTEILHOCTD SKCIUTyaTaI|H.

SUMMARY. The fifth’s wheel coupling wear of the articulated road-train was
investigated to determine its residual life. The energy criterion of the fifth’s wheel coupling
device was obtained aiming in determination of parameters that affect the duration of its
operation.

Topczewska K. Influence of the friction power on the temperature stresses
during SiNGIE Braking ..........cooieiiiiiiii e 66

PE3IOME. Ha miacraBi BiIOMHUX HECTal[lOHAPHUX TEMIIEpaTYpHHX MONIB 3HAHIIEHO
MPOCTOPOBO-YACOBI PO3IOIN KBa3iCTATHYHUX TEMIIEPATYPHHUX HANPYKEHb Y PPUKIIHHUX
eneMeHTax (Hakjajka, OUCK) IIiJ| Yac OJHOPA30BOI0 TajbMyBaHHA. JlOCIIDKEHO BIUIMB
TPHOX palliOHAILHUX YaCOBHUX MPO(MITIB MOTYXKHOCTI TEPTsI HA HANPYKEHUI CTaH HAKIA]-
K, BUTOTOBJICHOI 3 periHakcy ®M-16J1, Ta yaByHHOro aucka. BeraHoBiieHo, 1110 Ha po0o-
Yiif TOBEPXHi JMCKA HANPHKIHII raJbMYyBaHHS BUHHMKAIOTh PO3TATYBaJbHI HOPMalbHI Ha-
NPYXXEHHsI, SIKI MOXKYTh BUKJIMKATH MOSIBY Ha Hiil paiaibHUX TPIIIUH.

PE3FOME. Ha ocHOBaHMH M3BECTHBIX HECTAI[OHAPHBIX TEMIIEPATYPHBIX IMOJIEH mo-
JIy4€HbI IPOCTPAHCTBEHHO-BPEMEHHBIE PACIIPEEICHUS KBa3UCTATHUECKUX TEMIIEpaTypHbBIX
HanpsDKEHUH B (DPUKIMOHHBIX dJIEMEHTax (HakiIagKa, IHUCK) IMPH OJHOPAa30BOM TOPMOXKe-
HUU. MccnenoBaHO BIMSHME TPeX PAaLMOHAJIBHBIX BPEMEHHBIX NMpoduiied MOIHOCTH Tpe-
HUS Ha HANpsDKEHHOE COCTOSHWE HAKIAIKH, M3TOTOBJIIEHHOM M3 permHakca OM-16J1, u
yyryHHoro aucka. ITokazaHo, uTo Ha pabouel MOBEpXHOCTH IUCKA B KOHIIE TOPMOXKCHHS
BO3HUKAIOT PACTATHBAIOIINE HOPMAJbHbIE HANpPSDKEHUS, KOTOpble MOIYT IPHBOAUTH K
TMIOSIBJICHUIO Ha 3TOM MOBEPXHOCTH PAaJUAIbHBIX TPEIIUH.

SUMMARY. The spatio-temporal distribution of quasi-static temperature stresses in
friction elements (pad, disc) during single braking has been obtained on the basis of known
non-stationary temperature fields. The influence of three rational temporary profiles of the
specific friction power on the stress state of the pad (retinax FM-16L) and the cast-iron disc
has been investigated. It is shown, that on the working surface of the disc at the end of the
braking process, tensile normal stress occur, that can lead to the appearance of radial cracks
on this surface.

Panchenko O. V., Ivanytskyi Ya. L., Kun P. S., and Zhuravskyi O. D.
Determination of durability of the ferroconcrete beam, reinforced
WIth COMPOSITE DANG......cviiiiiii e 73

PE3IOME. ChopMyTs0BaHO METOIUKY BH3HAYCHHS PECYpCy MiJACHICHOI KOMITO3HT-
HOIO CTPIYKOIO 3aI1i300€TOHHOI OalTK Ha OCHOBI €HEPTeTHYHOTr O mixxony. Po3pobieHo Tex-
HiYHI 3acO0M BUMIPIOBAaHHS MEPEMIMIEHB MO BUCOTI OAJKU 3 BUKOPUCTAHHSIM METOAY IU(-
poBOI Kopensii 300pakeHb. 3alpOIIOHOBAHO AJITOPUTM OOPOOKHM 300pa’keHb IS BH3HA-
YeHHsI JIOKATbHUX Jedopmaniid. BUKoHaHO excriepuMeHTabHI JOCTiKEHHS 33 HUKJIITHOT0



HAaBaHTA)XEHHS IACHIEHOI 3ai300€TOHHOI 0ajJKH Ta BCTAHOBJIEHO KUIBKICTH IHUKIIB IO
pyHHYBaHHS.

PE3FOME. ChopmynrpoBaHa METOIMKA ONPEACICHHUS pecypca MOIKPEIUICHHOW KOM-
TIO3UTHOM TIOJNOCOH ’kene300eTOHHOW Oallki Ha OCHOBAaHHHM JHEPreTHUECKOro IMOIXO0[a.
Pa3paboTaHbl TEXHHUECKUE CPEICTBA M3MEPEHUS MEPEMEIICHUI MO BBICOTE OANKH C HC-
TIOJIb30BaHUEM METO/Ia IU(POBOW Koppersiiuu u3o0paxenuid. [Ipeanoxen anropurMm 00-
paboTKK U300pakeHU ISl OTPEACICHUS JTOKAIbHBIX nedopmanuii. [IpoBeneHbI SKkcmepu-
MEHTAJIbHBIC MCCIICIOBAHUS TP ITUKIUIECKON HATPY3Ke MOJIKPEIUICHHOMN KeIe300CTOHHOM
0aJIKH U ONpe/eIeH0 KOJMYECTBO IIUKIIOB JI0 Pa3pyIICHHUSI.

SUMMARY. A technique for life-time evaluation of reinforced concrete beam
additionally reinforced with a composite band is formulated. Technical means for
displacement measurement along the beams height by digital image correlation technique is
developed. An algorithm of image processing for local strain determination is created.
Experimental investigations of reinforced concrete beam under cyclic loading are
performed and the numbers of cycles before the beam fracture are established.

Zakharova L. M. Simulation of irreversible deformation of ground
and rock mass by methods of elestiCity theory ..........c.ccooveviiiiiiinii 78

PE3IOME. TIpoaHanizoBaHO iCHYIOY1 aIrOpUTMH, MOJIEN] 1 CXeMHU OOYHCIIEHHS 1 JIOBe-
JIeHO TiepeBary Mozeni KyHnana amst ociipkeHHsT He3BOPOTHHX TIPOLIECiB 3pYILIEHHS i Jie-
(opMyBaHHs IPYHTIB 1 MacHBiB TipCBKUX IOPiJ, sIKa nependavyae MUKIIYHY y 4aci cXemy
OOYMCIICHHS IHKPEMEHTAJIbHUX LIBUAKOCTEW Ne(opMyBaHHS 32 AOMOMOIOI0 APYroro 3ako-
Hy HploToHa i HampyxxeHb Ta Jedopmarliii Ha OCHOBI y3araibHEHOro 3akoHy ['yka Ta Mo-
neni minHocti Kynona—Mopa, MoauikoBaHOi BBEIEHHSM T'PAaHUIN MIITHOCTI Ha PO3THAT.
Jucunanist » KiHETHYHOI eHeprii, 0 BUHUKAE TiJl €0 TUMYACOBOTO JUCOAllaHCy CHII,
peai3yeThes NUISIXOM BBE/ICHHS IeMII()yBaIbHUX CHWII, SIKI TMPOMOPIiHI aKTUBHUM CHJIaM
Ta MIBUAKOCTIM JeopMyBaHHs. HOBU3HA pe3ynbTaTiB TOCHIIPKEHHS NOJSTAE Y MTOETHAHHT
BKa3aHHUX ITOPUTMIB 1 MOJIeNiel Ha OCHOBI CKIHYEHHO-PI3HHUIIEBOI CXEMH OOYHCIICHbB, SKa
3abe3neuye JOCTOBIPHHUI PO3PaXyHOK BEIMKUX HE3BOPOTHUX JedopMaliiid ripChKUX MOpi,
110 aCTh 3MOTY BiITBOPUTH pealibHy iCTOPIIO iX 3pylleHs i AedopmMaliiil 3a rpaHUIICIO Mill-
HocTi. [IpakTHyHy 3HAYYIIICTh OCHTIHKEHb MIATBEPIKEHO MOPIBHAHHSAM PE3yJIbTaTiB MO-
JeMIOBaHHS 3 JAHUMH T'€0Ie3UYHUX CIIOCTEPEKEHb 3CYBiB IPYHTOBHX CXHJIIB.

PE3IOME. TlpoaHadu3HUpOBaHO CYIIECTBYIOUINE aJTOPUTMBI, MOJEIN U CXEMBI BHI-
YHCJIEHUH U JI0Ka3aHO NpeuMyIecTBo Moaenu KyHnana it uccnenoBaHusl HEOOPaTUMBIX
MPOLIECCOB CABWKEHUA M 1e(OPMHUPOBAHHS IPYHTOB U MacCHBOB TFOPHBIX MOPOL, KOTOpas
IIpeAycMaTpUBAET IUKINYECKYI0O BO BPEMEHHM CXEMY IepecueTa WHKPEMEHTAIbHBIX CKO-
pocreii aehopMHUPOBaHUsI C TIOMOIIBIO BTOPOro 3akoHa HetoToHa 1 Hampsbkenuit u nedop-
Manuii Ha ocHOBe 0000mIeHHoro 3aKkoHa 'yKa, a Takxke Monenu npodnocty Kymona—Mopa,
MOIU(UIIMPOBAHHONW BBEAECHHEM T'PAHUIIBI IMPOYHOCTH HA pacTsKeHHe. Juccumanust ke
KHHETHYECKON YHEPT UM, BOSHUKAOIIECH 1O/ EeHCTBHEM BpEeMEHHOro aucbanaHca CHII, pea-
JM3YeTcs MyTeM BBEIEHHUS NeMI(UPYIOMUX CHII, KOTOPBIE NMPONOPLHOHANIBEHBI aKTHBHBIM
CHJIaM M CKOpOCTAM JedopMupoBaHus. HoBU3HA HCCIIeIOBaHUS 3aKIII0YAETCs B COUCTAaHUU
YKa3aHHBIX aJTOPUTMOB M MOJIENEN Ha OCHOBE KOHEUHO-PAa3HOCTHOW CXEMBbI BBIYMCIICHUH,
KOTOpas o0ecTeunBaeT TOCTOBEPHBIN pacdeT OONBIINX HEOOpaTHMBIX AedopManuii rop-
HBIX TIOPOJI, @ TAK)X€ MO3BOJISIET BOCCO3/1aTh PEAIbHYIO MCTOPHIO MX CABIKEHUH U aedop-
MalMi 3a rpaHuLeld npoyHocTy. [IpakTuueckast 3Ha4UMOCTb UCCIIEJOBAaHUM MOATBEPKICHA
CPaBHEHHEM DPE3YJIbTATOB MOAEIHPOBAHUS C JAaHHBIMH T€OAE3NYECKUX HAONIOAECHUHA cMe-
IIEHUH TPYHTOBBIX CKIIOHOB.

SUMMARY. This paper aimed to select and analyze an algorithm and a model for
investigation of irreversible movement and deformation of ground and rock mass.
Methodological approach has been based on accounting the time of irreversible movement
and stress and strain distribution in the rock mass. Loading path and history of non-
reversible ground behavior was taken into consideration as well as inertial forces, which



violate the static equilibrium. In addition, process of kinetic energy dissipation has been
simulated using damping forces that are proportional to active forces and ground velocity.
Finally, Cundall procedure has been selected to cyclically recalculate incremental strain
rate using the second Newton’s law and then the stress and strain using Hook law, plastic
flow rule, and Coulomb—Mohr constitutive model that has been modified by tension failure
criterion. Novelty of the results is that the mentioned above procedure and laws have been
composed with the finite difference method that ensures reliable calculation of the large
irreversible deformations of the rock mass and reconstructs the real history of their land
slides and deformations beyond the boundary of its strength. Practical significance of the
model has been proven by comparison of simulated and geodetically observed slopes
displacements of the ground.

Tsyrulnyk O. T., Kret N. V., Voloshyn V. 4., and Zvirko O. 1. Method
of laboratory degradation of structural SteelS ...........cccvviiiiiiiiiie i 85

PE3FOME. Ha Hu311i MOZICNBHUX MPUKIIAIIB MPOAHATI30BAHO POJIb BOIHIO B CKCILTya-
TaIiiHIN Jerpaganii KOHCTPYKIIHHMX CTaled 3a KIIMATHYHUX TEeMIIEPaTypHHUX YMOB. Po3-
BUHYTO €KCIIEPUMCHTAIbHUI €KCITPEeC-METOI MOICITIOBAHHS Aerpajiallii cTauei, SKuil moss-
rae y mryq4Homy JnedopMaliiifHoMy CTapiHHI MONEpPENHbO ENEKTPOIITHYHO HABOJHEHOTO
MeTaly Ta TMOEJHYE Pi3HI MexaHi3MH Jerpazanii (aedopmaliiine 3Mil[HEHHs, CTapiHHS Ta
PO3BHUTOK PO3CISTHOT MOMIKOHKEHOCTI). MeTo/ 3MIHIOE CTaH MeTaiy MoAiOHO A0 Horo Tpu-
BaJIOl eKCIUTyaTalii Ta Ja€ MOXKJIMBICTh IIPOTHO3YBATH CXWIBHICTh KCIUTyaTOBAaHUX CTajeil
JI0 KOpO31HHOT0 PO3TPiCKYBaHHS.

PE3IOME. Ha psine MoienbHBIX PUMEPOB MPOAHATU3UPOBaHA POJIb BOAOPOJA B IKC-
TUTYaTallHOHHOM Jerpagallii KOHCTPYKIIMOHHBIX CTalel MpH KIMMATHIECKUX TeMIIepaTyp-
HBIX YCTIOBHAX. Pa3BUT SKCIEPUMEHTAIBHBINA HKCIPECC-METO ] MOICIUPOBAHUS IeTpalallui
cTasieil, KOTOpbIi COCTOUT B MCKYCCTBEHHOM JIe(pOpMALIMOHHOM CTapeHHH MPEIBAPUTEIILHO
3JIEKTPOIIMTHYECKH HAaBOIOPOKEHHOTO METaljia M COBMEIIAEeT pa3Hble MEXaHU3MBI Jlerpa-
nauuu (nedopMalMOHHOE YIIPOYHEHHE, CTapeHHe M Pa3BUTHE PACCESIHHOW IMOBpEXIaec-
MOCTH). MeTo] BBI3bIBa€T U3MEHEHHE MEXaHUYECKUX CBOWCTB MeTajUla MOoJ00HO, KaK MpH
€ro JTUTEIIFHON SKCIUTYaTallid U MO3BOJIIET MIPOrHO3UPOBATh CKIOHHOCTH AKCIUTyaTHUpYe-
MBIX CTajel K KOpPO3HOHHOMY PAacTPECKUBAHUIO.

SUMMARY. The role of hydrogen in operational degradation of structural steels under
climatic temperature conditions has been analyzed using a number of model examples. The
experimental express method that consists in the artificial deformation aging of preliminary
electrolytically hydrogen charged metal and combines different mechanisms of degradation
(deformation aging, aging and development of dissipated damaging) has been developed
for steels degradation simulation. This method causes the changes in the mechanical
properties of the metal similar to that at it’s due to its long-term operation, and it makes it
possible to predict the susceptibility of operated steels to stress corrosion cracking.

Ostash O. P., Chepil R. V., Markashova L. I., Hrybovska V. I., Kulyk V. V.,
and Berdnikova O. M. Influence of thermal treatment on the endurance
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PE3IOME. [ocmimkeHO BTOMHY IOBTOBIYHICTH TPY)KHH 3 MAapraHIIEBUCTOI CTaji
(0,66% C; 1,02% Mn) micist YOTUPHOX PEKUM TEPMITHOI 00pOOKH, SIKi 3a0e3MeunTn Tpooc-
TUTHY, MapTEHCUTHO-OCHHITHY 1 OeHHITHO-MapTeHCUTHY CTPYKTYpY. [IpyxuHu BUnpoOy-
BaHO 32 YMOB JKOPCTKOTO IMKJIIYHOTO HABAHTA)XKEHHS, SKi OMU3BKi O EKCIDTyaTaliiHUX Y
BUpOOAX CHELiaJbHOTrO MpU3HAaYeHHS. BCTaHOBIEHO, IO ONTHMAaJbHY BUTPUBAICTH IPY-
KUH 3a0e3edye MilllaHa CTPYKTypa HIDKHBOTO OCHHITY 1 MapTEHCHUTY, OTpUMaHa ITiCIsd
130TepMIYHOrO TapTYBaHHA 1 CIHEMiaJbHOTO BIAITYCKY, SIKHM BHKOHYIOTBH, IEpPEPUBAIOYH
OXOJIO/DKEHHS TMiCTIs TApTYBAaHHS B iIHTEPBaJi MK TOYKAMHU MOYATKY 1 KiHISI MAPTEHCUTHO-
TO TIepeTBOpeHHs. BUTpUBaNiCTh MPYXWH TOB’S3aHO 3 KUTBKICHUMH Tapamerpamu ¢a3o-
BOTO CKJIaAy 1 AWCIIOKAIMHOI CTPYKTYpH Ta MIKPOMEXaHI3MOM pYyWHYBaHHS NMPYKHHHOI
cTami.



PE3IOME. VccnenoBaHa yCTaJOCTHAsI AOJTOBEYHOCTh NMPYXUH M3 MapraHIlOBUCTON
cramu (0,66% C; 1,02% Mn) mocie 4eThIpex peKUMOB TEPMHUUCECKON 00pabOTKH, KOTOPHIE
00ecreyrBalOT TPOOCTHTHYIO, MapTEHCUTHO-OCHHHUTHYI0O W OEHHHTHO-MapTEHCHTHYIO
CTPYKTYpY. [Ipy’>KHHBI HCTIBITAHBI B YCIOBUSIX JKECTKOTO UKJIMIECKOTO Harpy>KEHHs, KOTO-
pBle OM3KH K DKCIUTYaTallMOHHBIM B M3JIENHX CIIENINAIFHOrO Ha3HaUYeHHUs. BeLsBIIeHO, 4TO
ONTHMAJIBHYIO BBIHOCIMBOCTD IIPY)KMH O0ECIEUMBAET CMEIIaHHAas CTPYKTypa HIKHETrO
OefiHMTa M MapTEHCHUTAa, MOJYYCHHAsl TOCIEe M30TEPMUYECKOH 3aKalKH W CIEHHAIBHOTO
OTIIyCKa, KOTOPBIN MPOBOAAT, IpephIBas OXJIaKJEHUE MOCce 3aKaJIKU B MHTEPBAJIE MEXIY
TOYKaMH Hadaja U KOHIA MapTEHCUTHOTO MpeBpalleHnsl. BEIHOCINBOCTD NPYKUH CBsI3aHa
C KOJMYECTBEHHBIMH IapaMeTpaMH CTPYKTYpHO-(a30BOro cOCTaBa W JUCIOKAIMOHHOW
CTPYKTYPHI, @ TAK)K€ MUKPOMEXaHHU3MOM pa3pylIeHHs] TPY>KMHHOH CTaIH.

SUMMARY. The fatigue durability of manganese steel (0.66% C; 1.02% Mn) springs
after four heat treatment regimes that ensured troostite, martensite-bainite and bainite-
martensite structures is investigated. The springs tests were performed under cyclic loading
conditions close to those for articles of special purpose. It is shown that the mixed structure
of lower bainite and martensite received after isothermal quenching and special tempering
provides the optimum springs endurance. This tempering must be carried out when the
cooling after quenching is interrupted at the temperature between the beginning and the end
of martensite transformation. The springs endurance is connected with the quantitative
parameters of phase composition and dislocation structure, and also with the fracture
micromechanism of the spring steel.

Fedirko V. M., Pohrelyuk I. M., Lukianenko O. H., Lavrys S. M., Kindrachuk M. V.,
Dukhota O. I., Tisov O. V., and Zahrebelnyi V. V. Thermodiffusional
saturation of BT22 titanium alloy surface from the controlled oxygennitrogen-
containing gas environment on the aging Stage ........ccccovvvvrveriieerie s 100

PE3IOME. OuineHO MOXIIUBICTh 3a0€3MeUeHHsI PErIaMeHTOBAHOIO PiBHS MIOBEPXHE-
BOTO 3MII[HCHHSI OKCHIYBAaHHSM, a30TYBAaHHSIM Ta OKCHHITPYBAHHSM 3 KOHTPOJIHOBAHOI'O
ra3oBOro CepelloBUINA B TEMIIEPATYPHO-YACOBOMY [lialla30Hi CTapiHHS THTAHOBOT'O CIUIABY
BT22 (T = 600... 650°C, 1 = 2...8 h). YcraHoBieHa e(heKTHBHICTh OKCHHITPYBaHHS B
JMHAMIYHOMY BaKyyMi 3 HATIKaHHSAM Yy PeakiliiiHy KaMepy aKTHBHOI Ta30BOI CyMilIi CKIIaay
25% O, + 75% N,. OnTrmizoBaHO ra3oJMHAMIYHI TApAMETPH OKCUHITPYBaHHS.

PE3FOME. Onernena BO3MOXKHOCTh 0O€CIIEUEHHsI PerIaMEHTHPOBAHHOTO YPOBHS IIO-
BEPXHOCTHOTO YIPOYHEHUS! OKCHIMPOBAHUEM, a30THPOBAHUEM M OKCHHHTPHUPOBAHHEM B
KOHTPOJIUPYEMO Ta30BOI cpelie B TeMIIEpaTypHO-BPEMEHHOM [HAala30He CTapeHUs THTa-
HoBoro cruaBa BT22 (75 = 600...650°C, t = 2...8 h). YcranosneHa 3¢ppekTHBHOCTh OKCH-
HUTPUPOBAHUS B JTUHAMUYECKOM BaKyyMe C HaTEKaHHEM B PEAaKLHMOHHYIO KaMepy aKTHB-
HOM ra3oBoil cMmecu coctaBa 25% Oz + 75% Ny, OnTUMHU3HMPOBaHBI Ta30JMHAMHYECKHE
napaMeTpbl OKCHHUTPUPOBAHUS.

SUMMARY. The possibility of providing a regulated level of surface hardening by
oxidation, nitriding and oxynitriding in a controlled gas environment in the temperature-
time range of BT22 titanium alloy aging (Ts = 600...650°C, t = 2...8 h) is estimated. The
efficiency of oxynitriding in a dynamic vacuum of the active gas mixture with the inleakage
of 25% O, + 75% N; into the reaction chamber is established. The gas dynamic parameters
of oxynitriding are optimized.

Hvozdetskyi V. M., Sirak Ya. Ya., Zadorozhna Kh. R., and Demianchuk Ya. M.
Influence of drops size and flow rate on structure and properties
OF Arc SPraying COALINGS . .ovvviveiiieiieiie et 110

PE3IOME. Tloka3zaHo, 1o 3i 30i7bIIEHASIM THCKY METAJIOMOBITPSIHOTO CTPYMEHS BiX
0,6 mo 1,2 MPa 3pocrae #oro mBuakicts Big 300 mo 600 m/s. BusHaueHo, 110 3i 3017IbIIeH-
HS IIBUIKOCTI MTOTOKY YaCTHHOK 3MEHIIY€ETHCS Yac TPAHCHIOPTYBAHHS Kparelnb BiJ Iyrd 10
TAKIaKA 1 BOHU BJIAPSIIOTHCST 00 TMiJATOTOBJICHY ITOBEPXHIO 33 BUINMX TemrepaTyp. Bera-



HOBJIEHO, MIO 31 3pOCTaHHSIM THUCKY MOBITPSI 3MEHIIYETHCSI PO3MIP Kpariellb Ta OKUCIIB MiX
JIaMEeJISIMH, a TAKOX IOMIIIIYIOTHCSI MEXaHIUHI XapaKTEePUCTHKH.

PE3FOME. Tloka3aHo, 4TO C yBEIMYEHHEM JABJICHUS METAJUIOBO3YIIHOM CTPyH OT
0,6 no 1,2 MPa yBemuuuBaetcs ee ckopoctb oT 300 mo 600 m/s. YBemuueHHe CKOpOCTH
MIOTOKA YacCTUI] YMEHBIAET BPEeMsI TPAHCIOPTHPOBKHU Karlelb OT AYTH K MOUIOKKE W OHU
yIapsIoTCsl O MOArOTOBJICHHYIO TOBEPXHOCTH MPH Oojiee BBICOKUX TeMiiepaTrypax. Onpene-
JIEHO, YTO C yBEIWYEHHEM MAaBJICHUs BO3JyXa YMEHBINAETCS pa3Mep Kamleidb M OKUCIIOB
MEXIY JJaMeJSIMH, a TaKKe YIy4IIatoTCsl MEXaHHYEeCKHE XapaKTePUCTHKH.

SUMMARY. The increase of metal-air flow pressure from 0.6 to 1.2 MPa provides the
growth of its rate from 300 to 600 m/s. The increase of particles flow rate reduces the time
of drops carriage from the arc to the substrate and they bump against the prepared surface at
higher temperatures. The increase of air pressure provides the reduction of drops and oxides
size between Lemele as well as improves the mechanical characteristics.

Korzekwa J., Ggdek-Moszczak A., and Zubko M. Influence of nanoparticle’s
size on microstructure of 0Xide COAtINGS.........cceerieiieiieeee e 116

PE3IOME. AmopodHi oxcuani mapu Al,Os oTprMaHO Ha airoMiHieBomy ciiaBi EN
AW 5251. BuBueHo ix MikpocTpykTypy. Y nokpuB Al,Os BBOAWIN IBa TUIIH HEOPTAHIYHUX
¢ynepenononionux (H®) Bonbdpamancynedpinnnx (WSz) Hanouactunok (HY) meromom
3aHypeHHd. IlokazaHo BinMiHHICTH BIUIMBY BBefieHHs HY Ha MmikpoctpykTypy Al.Os Ta
MPOBE/ICHO EIEKTPOHHY MIKPOCKOIII0 TOKpUBIB. OOpOOKOI0 300pakeHb MIKPOCTPYKTYP Ta
iX aHamizoM BUBYEHO (popMy Ta po3Mip HaHouacTUHOK H®D-WS;. TlopiBHsIbHUMI aHai3
HAHOIIOPOIIKIB 100 1X arjoMepyBaHHs II0Ka3aB BiIMIHHOCTI, IKi HaiOijblIe BIUIMBAIOTH
Ha 3J]aTHICTb 1X POHUKHEHHS B HAHOMIOPH.

PE3IOME. Amopdubie okcuaubie ciou Al,Oz monydeHbl Ha allOMHHUEBOM CILIaBE
EN AW 5251. U3yuena ux mukpoctpykrypa. B nmokpeite Al,O3 BBoquiM 1Ba THIIA HEOP-
rannueckux ¢yseperononodusix (H®D) Boabdpam aucynbduanbix (WS2) HaHowacTHil
(HY) meronom norpyxenus. [lokazano pasznuuune BiausHus Beenerns HY Ha MUKpOCTpyK-
Typy Al2O3 1 MpoBeIEHO ANEKTPOHHYIO MHUKpOCKoIUi. OO0paboTKON H300paKeHUi MUK-
POCTPYKTYp U HX aHAIU30M H3y4eHO (¢opMy u pazmep HaHodactury HO-WS;. CpaBHuTens-
HBI aHaJM3 HAHOIOPOIIKOB KacaTeJIbHO MX arJIOMEpHpOBaHMs IOKa3all pa3iudus, Oonee
BCEr0 BIMSAIONINE HA CIOCOOHOCTD UX NPOHUKHOBEHHS B HAHOIIOPBL.

SUMMARY. The microstructure and structure of composite coatings prepared on
aluminum substrates are studied. Amorphous oxide layers Al,O3 are obtained on EN AW
5251 aluminum alloy. In the Al,O5; coating two kinds of inorganic fullerene-like (IF)
tungsten disulfide (WS;) nanoparticles (NPs) are introduced by a dip coating method. In
order to show the difference in the possibility of introducing the NPs in the microstructure
of Al;O3 the scanning electron microscopy and transmission electron microscopy analysis
are carried out. Image processing and analysis were conducted in order to study the shape
and size of the IF-WS; nanoparticles. Visual comparative analysis shows the difference of
nanopowders quality that greatly affects their ability to form agglomerates, and, hence,
strongly influences the possibility of introducing the NPs into nanopores.

Vynar V. A., Pokhmurskii V. 1., Zin I M., Vasyliv Ch. B., and Khlopyk O. P.
Estimation of JI16T alloy tribocorrosion mechanism by electrode potential ................ 123

PE3FOME. BuB4eHO BIUIMB MIBHIKOCTI KOHTAKTy (PPUKIIHHIX MOBEPXOHb HA TPHOO-
Kopo3iliHy moBeninKy cioaBy 16T y kucnomy normi. BusiBieHo, 1Mo eIeKTpoIHIA TOTEeH-
miai, Koe(ilieHT TepTS Ta BTPATH MaTepiary mija 9ac TpUOOKOPO3il SAKiCHO KOPETIOI0Th MiXk
co00I0 1 3aJeXaTh BiJl MBAIAKOCTI B3a€MHOTO TIEPEMIMICHHS TTOBEPXOHb map TepTs. Bera-
HOBJICHO, IO 32 TOTCHIlialaMA aKTHBaIlii, KOpo3ii 1 TPHOOMOTEHIialoM MOXKHA OIlIHHTH
MEXaHi3MH PYWHYBaHHS MaTepialliB, M0 MACHBYIOTHCA Y KOPO3UBHUX CEPEIOBHIIAX.



PE3IOME. V3ydeHo BIHSHHE CKOPOCTH KOHTAKTa (PPHUKIMOHHBIX MOBEPXHOCTEH Ha
TpUOOKOPpO3MOHHOE TMoBeneHue cruiaBa J[16T B cpeme kwcioro AoxAs. BEISBICHO, YTO
9JIEKTPOHBIA MOTEHIINAN, KOd()(UIMESHT TPEHHS ¥ IOTEPU MaTepuaia B poIecce TPHOOKOp-
PO3MH KaueCTBEHHO KOPPEIUPYIOT MEXKIY COOOH M 3aBUCSAT OT CKOPOCTH B3aMMHOTO TiepeMe-
LIEHUS TIOBEPXHOCTEN Map TPeHHs. Y CTAaHOBJIEHO, YTO 10 NOTEHIMAJIaM aKTHBAIUU, KOppo-
3UM ¥ TPUOOMOTEHIMATY MOXKHO OIEHUTh MEXaHM3Mbl pa3pyleHHs MaTepPHaJOB, MTACCHBH-
PYIOIIUXCS B KOPPO3UOHHBIX Cpeaax.

SUMMARY. The effect of friction surfaces contact rate on tribocorrosion behavior of
J16T alloy in acid rain has been studied. It is shown that electrode potential, coefficients of
friction and material loss during tribocorrosion qualitatively correlate and depend on the
rate of surfaces mutual displacement in friction pairs. It was found that activation potential,
corrosion potential and tribopotential allow to estimate the mechanisms of materials
fracture passivated in corrosive environments.

Stechyshyn M. S., Stechishyna N. M., and Kurskoy V. S. Corrosive
and electrochemical characteristics in acid model environments
of metal layers nitrated in a glow diSCharge ..........coccoveiiiin 129

PE3IOME. JlocnmiKeHO eNeKTPOXiMiuHiI Ta KOpO3ilHI XapaKTepUCTUKU B KHCIHX
MOZIENBHUX cepeqoBuIlax Au(y31HHUX MIapiB METaJiB, a30TOBAHHUX Y TIIIOUOMY PO3PSIi.
BcTaHOoBNEHO 3B’A30K TEPMOAMHAMIYHOTO IIOTEHLIaly a30TOBAaHHMX IIOBEPXOHb 3 IXHIM
eNIEKTPOAHUM TMoTeHIianoM. [lokazaHo, 10 KIHETHKY KOPO3iWHHMX MpOIECiB BU3HAYAE
CIIBBITHOILIEHHS] TEPMOAMHAMIYHOTO TOTEHIIaNTy 1 CWJI J3€PKaJbHOrO BiJOOpaKEHHS
“debris-mapy”.

PE3FOME. VccnenoBaHO 3MEKTPOXUMHUUYECKHE M KOPPO3WOHHBIE XapaKTEPUCTUKU B
KHUCIBIX MOJIENBHBIX pacTBOpax AU (y3HOHHBIX CIOEB METAJIOB, A30THPOBAHHBIX B TIICIO-
IMeM paspsie. YCTaHOBIIGHA CBs3b TEPMOAMHAMUYECKOrO MOTEHIIMANa a30THPOBAHHBIX
HOBEPXHOCTEH C 3JIEKTPOAHBIM NOTeHIHanoM. [lokazaHO, YTO KMHETHKAa KOPPO3HMOHHBIX
HPOLIECCOB OMPENENAETCS COOTHOLICHUEM TEPMOIMHAMHUYECKOTO MOTEHIMaNna U CHI 3ep-
KaJbHOro oroOpaxenus “debris-cios”.

SUMMARY. The electrochemical and corrosion characteristics in acidic model
solutions of diffusion metal layers nitrided in glow discharge were studied. The connection
of the thermodynamic potential of nitrided surfaces with the electrode potential is
established. It was shown that the corrosion processes kinetics is determined by the ratio of
the thermodynamic potential and the forces of mirror image of the “debris-layer”.

Bersirova O. L., Bilyk S. V., and Kublanovsky V. S. Electrochemical synthesis
of nanostructured electrocatalytic Fe—W C0atingsS..........cccvvvervieesecviee e 136

PE3FOME. EnextpomitnuHi cruiaBu Fe—-W CcHHTE30BaHO 3 IHMTpaTHO-aMiaKaTHHUX
eJIEKTPONITIB 3a Tyctud cTpyMy 1...10 A-dm™, xonu ix XiMiuHMil ckIas 3MiHIOETbCS
HecyTTeBo. CTPYKTYypa CIUIABiB HAaHOKpHCTaliuHa, posMip 6iokis 20...40 A, miopcTkicts
~50...70 nm. BusBieHo, MO HAWAKICHIII NMOKPUBH LIHUMHU CIUIABaMH MO)KHA OTPHMATH,
BUKOPUCTOBYIOUH TaKi ONTHMAIbHI MAapaMeTpH: I'ycTuHa ctpymy 1,5 A-dm=, pH 7,5, tem-
mepatypa 70°C. ¥ 1 M poszuuni KOH 3 nogaBaHHSM e€TaHOIY HA HHUKIIYHIA BOIBTAMIIEPO-
rpami 3a(iKCOBAaHO MAaKCHMyM CTPYMY, SIKHii TIOB’SI3aHUIA 3 €IEKTPOOKUCHEHHSM E€TaHOMY.
e cBimIHUTH TIPO ENEKTPOKATANITHYHI BIACTUBOCTI IIOKPUBY B TY)KHOMY CEPEIOBHIII.

PE3FOME. Dnextponutndeckue cruaBsl Fe—~W CHHTE3MpOBaHBI U3 IIUTPATHO-aMMHa-
KATHBIX SIEKTPOJIUTOB NPH MIoTHOCTH Toka 1...10 A-dm™, korga uX XMMHYECKOe copep-
JKaHHE M3MEHSETCS He3HauuTeNnbHO. CTPYKTypa CIDIaBOB HAHOKPHCTAUIMYECKAs, pa3Mep
omnokos 20...40 A, iepoxoBaTocth ~50...70 Nnm. BeisiBieHo, 4yTO HanboIee KaueCTBEHHBIC
TOKPBITHS STHMH CIUIaBAMH MOXKHO ITOJY9UTh HUCIIONB3YS TaKHE ONTHUMAlbHBIE MapaMeTphl:
wioTHOCTh Toka 1,5 A-dm~2, pH 7.5, temneparypa 70°C. B 1 M pactBope KOH ¢ nobasnenn-
€M 3TaHOJIA Ha [MKINYECKOW BOJbTAMIIeporpaMme 3a(HKCHPOBAH MAKCHMYM TOKA, KOTOPBIH



CBSI3aH C DJICKTPOOKHCIICHMEM STaHONA. JTO CBHIETENBCTBYET 00 3JIEKTPOKATATUTHYECKHX
CBOICTBaX MOKPBITHIA B ILIETIOYHOM Cpefe.

SUMMARY. Electrolytic Fe—W alloys are synthesized from citrate-ammonia electrolytes
at current density 1...10 A-dm=, when their chemical composition changes -insignificantly.
The structure of alloys is nanocrystalline, the block size is 20...40 A, the roughness is
~50...70 nm. It is revealed that the best quality coatings by these alloys can be received using
such optimal parameters: current density 1.5 A-dm=, pH 7.5, temperature 70°C. Maximum
current related with the electrooxidation of ethanol was fixed in 1 M solution KOH with the
addition of ethanol on the cyclic voltammogramm. This evidences about the electrocatalytic
properties of coatings in an alkaline medium.

Bouti S., Antonova M. N., Hamouda K., Babichev A. P., and Sayah T.
The structure and mechanochemical properties of solid lubricant MoS;
uSing Vibration Wave treatmMent...........ooiviiiiiiiiie s 142

PE3IOME. Tloka3aHO NepCIeKTUBHICT, BUKOPHCTAHHS MEXaHOXIMIYHOTO TBEpoMac-
THIILHOTO TIOKPHUBY JHCYIb(]iny MomiOieHy mif yac BiOpOXBUIIbOBOI 0OpPOOKH JUIsi CTBOPEH-
HS aHTUQPUKIIHHMX MaTepiaiiB. JlocmimkeHo Koe]ilieHT TepTs 1 3HOCOTPHBKICTH Map
TEpTS 3 PI3HUX MaTepiaiiB ITijJl Yac HAHECEHHs MOKPHBY. BUSBIEHO MexaHi3M YTBOpEHHs
TBEPJOro MAIlleHHA LIapyBaToi CTPYKTYpH MOKpHUBY mix 4ac TepTs. Ha mixcrasi Teopii
NPYXXHOCTI CYLIJIBHUX CEPEOBUIL] 3aPONIOHOBAHO (Pi3MKO-MaTEeMaTHYHO MOJIENb KiJIbKic-
HOIT OIIIHKY a/ire3iiHOT MiIIHOCTi TIOKPHUBY.

PE3IOME. Tloka3aHa NepCIEeKTUBHOCTh HUCIONb30BAHUS MEXAaHOXUMHUYECKOI'O TBEP-
JIOCMa304HOT0 TOKPBITHS TUCYIb(puaa MONUOAEeHa MpU BUOPOBOJIHOBOH 00pabOTKe Juist
co3aHus aHTU(GPUKIMOHHBIX MaTepuanoB. [IpoBenens! ucmelTanus koddunuenta Tpe-
HHSA U U3HOCOCTOMKOCTH Nap TPEHWs W3 PA3IUYHBIX MaTEPUAJIOB MPU HAHECEHWU IOKPbI-
THs. BbIsIBIEH MexaHu3M 0Opa30BaHUsI TBEPIOW CMa3KH CIOUCTOH CTPYKTYPBI MOKPBITHS
npu TpeHHH. Ha OCHOBaHMM TEOpHM YNPYrOCTH CIUIOIIHBIX CPeA MpemIokeHa (U3MKO-
MaTeMaTHYeCKasi MOJIENIb KONNYECTBEHHOM OLIEHKH aAre3MOHHON MPOYHOCTH MOKPBITHS.

SUMMARY. The obtained results from the investigations confirm the possibility of
formation of a solid lubricant coating (SLC) using dry powder MoS; during exposure to
wave vibration impact in steel beads medium, which trigger a deformation of the surface
layer in the presence of MoS;, and the formation of the corresponding coating. Based on the
analysis of the investigation results of the vibration treatment characteristics in a metallic
bodies environment, a model is developed for the formation of MoS; SLC during vibration
treatment. Application of SLC in vibration treatment ensures a lower friction coefficient
and an increase wear resistance. A physico-mathematical model for quantitative assessment
of adhesive strength SLC MoS; is proposed.
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