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PE3IOME. 3anponoHOBaHO METOJ| OI[IHIOBAHHS MIIHOCTI Ta PU3MKY PYyWHYBaHHS Ji¢ -
(DEeKTHHX eNeMEHTIB KOHCTPYKIIH HAa OCHOBI MOKAa3HHMKA “OMIPHOCTI eleMeHTa KOHCTPYKIIii
POCTY TPIIMHK", SIKMH € XapaKTepUCTUKOIO IIBHIAKOCTI 3MiHM Koe(illieHTa iHTEHCHBHOCTI
Hanpy>KeHb OiIsl BEPIIMHY TPIMIMHY MiA Yac ii pocTy B TakoMy eneMeHTi. HaBepeHo mpukiaam
OILIHIOBaHHS POOOTO3JATHOCTI Ta JOBIOBIYHOCTI TUIOBHX €JIEMEHTIB KOHCTPYKLIH 3
TPILMHOTIO JOHUMU e eKTaMu PI3HUX HOPMHU Ta PO3TALIYBAHHS IiJI AI€F0 KBA3ICTATHYHUX Ta
UUKIYHUX HABAHTA)KEHb.

PE3IOME. TlpeanosxeH METOJ OIEHKH NPOYHOCTH M PUCKA pa3pylIeHUs AedeKTHBIX
3JIEMEHTOB KOHCTPYKLUUI HAa OCHOBAaHUU IOKA3aTels “‘CONPOTUBIEHUS 3JIEMEHTa KOHCTPYK-
UM POCTYy TPEUIMHBI’, KOTOPBIA SABISIETCS XapaKIEPUCTUKONH CKOPOCTH M3MEHECHHsS KO3 -
(UIIIeHTa MHTEHCUBHOCTH HANPSDKCHUH BO3JC BEPIIMHBI TPEHIMHBI BO BPEMs €€ POCTa B
KOHCTPYKTHBHOM 3JieMeHTe. [IpuBeneHs! MpUMephl OLEHKH paboToCTIOCOOHOCTH M JOJITO -
BEYHOCTH TUIHMYHBIX 3JICMCHTOB KOHCTPYKIHMH C TPEIIMHOMONOOHBIMHU JedexraMu pa3-
JMYHBIX GOPMBI M pa3MENICHUS NPHU BO3ICHCTBUM KBA3WCTATHYECKUX M NUKIMYECKHX HAa-

Ipy30K.

SUMMARY. The method for strength and fracture risk assessment of defected
structural elements is proposed. It is based on the index “resistance of structural element to
crack growth”, which is a characteristic of the stress intensity factor rate change at the crack
tip during its propagation in the structural element. The examples of serviceability and
durability assessment of the typical structural elements with defects of different shape and
location under conditions of quasi-static and cyclic loadings are presented.

Kravets V. S. and Savruk M. P. Axisymmetric torsion problem for elastic space
with smooth and acute-angled CULS .......cccvcevicee e 21

PE3IOME. Po3BHHYTO €IMHHN MiIXiA JO PO3B’SI3yBaHHSA 3ajad NPO KOHIICHTPAIIIO
HaNpy’>XeHb OUI1 TOCTPUX Ta 3aKPYIJICHHX BEPIIMH B OCECHMETPHYHHX MOPOKHHHAX 3a
KpY4YeHHS MPYXHOTO IPOCTOpPY. BHKOPHCTAHO METOJI CHHTYJEIPHUX IHTETpaJbHUX PIBHSIHB
II0/I0 TJIAJIKUX PO3IMKHEHUX KOHTYPIB, KiHI[ SIKUX BUXOJATH Ha BiCh KPYYCHHS NMPYIKHOTO TiNa.
3HalIeHO PO3MOJAUM HANpPYXKCHb Ha MOBEPXHSAX MOPOXKHUH, KOe(hillieHTH KOHICHTpATIii Ta
IHTEHCHBHOCTI HAmNpPYXEHb y 3aKpPYIJICHUX Ta TOCTPUX BepIInHax. UHCIOBI pe3yibTaTd
OTPUMAaHO TSI MOPOXXHUH PI3HUX KOHQIrypamiid (poMOITHHX, TiMepOOJIYHUX, OBaJbHHUX,
NPSIMOKYTHHX) y ITUPOKOMY Jiama3oHi 3MIiHHU pajiyca 3aKpyTJICHHS y BEPIIHHAX MEKO BOTO
KOHTYDY.



PE3IOME. Pa3BUT eMHBIA MOJX0] K PELICHHUIO 33734 O KOHIEHTPALUH HampsHKeHUN
OKOJIO OCTPBIX M 3aKPYITIEHHBIX BEPIIMH B OCECUMMETPUYHBIX MOJOCTIX 32 KPYyUECHUS YII-
pyroro mpocTpaHcTtBa. Mcmosb30BaH METOJI CHHTYJIIPHBIX HMHTEIPalbHBIX YpaBHEHUH OT-
HOCHTENIbHO TJIAJKHX PA30MKHYTHIX KOHTYPOB, KOHI[BI KOTOPBIX BBIXOIIT HAa OCh KPYUCHHUS
ynpyroro Tena. HalineHsl pacmpeneneHNst HANPSOKCHUH Ha MOBEPXHOCTIX MOJOCTEH, KO3 (-
(P UITHEHTHI KOHIICHTPAIlM ¥ MHTCHCUBHOCTH HANPSHKCHUH B 3aKPYTIICHHBIX U OCTPBIX BEp -
muHaXx. UYWcIeHHBIC pe3yJbTaThl MOJYyYeHHl I MOJOCTeH pasIMYHBIX KOH(HUTryparmit
(pomOmuecknx, TUNEpPOONMUECKNX, OBAJIBHBIX, NMPSIMOYTOJBHBIX) B IIMPOKOM AMANa3oHe
M3MEHEHHUS paayca 3aKpyTIICHHUS B BEPIIMHAX TPAaHMIHOTO KOHTYPA.

SUMMARY. A unified approach to solution of the problem of stress concentration near
sharp and rounded vertices in axisymmetric cavities under torsion of the elastic space is
developed. The method of singular integral equations for the smooth open contours, the
ends of which are located on the torsion axis of the elastic body is used. The stress
distribution on the surfaces of the cavities, stress concentration and stress intensity factors
at the rounded and sharp vertices are determined. Numerical results are obtained for
different configurations of the cavities (rhombic, hyperbolic, oval, rectangular) in a wide
range of variation of the curvature radius at the vertices of the boundary contour.

Datsyshyn O. P., Hlazov A. Yu., and Levus A. B. Peculiarities of the edge crack
faces contact under moving Hertzian 10ading ......cccocoevvvicnisieeiesccee e 31

PE3SFOME. Po3rigHyTO KOHTAaKTHY 3aJady Teopil Mpy»KHOCTI [UI MIBIUIONIMHH 3 Kpa-
HOBOIO HAXIJICHOIO TPIMMHOIO, Oepern SKOoi KOHTAKTYIOTh 3 TePTIM 3a TepIliBCHKOTO KOH-
TAKTHOTO HABAaHTA)KEHHS, SKE OJHOHANPSIMIICHO IEPEMINIaeThCsl B3OBK Kparo MBIUIOIH HH.
HaBeneHo KapTW KOHTAKTyBaHHS OeperiB TPIlMHHU, 00YHCICHO KOe(DillieHTH IHTCHCHBHOCTI
HaNpy KeHb Tl KOHQIryparii mapameTpis, XapaKTepHUX TSI KOHTAKTHOT B3a€MO1il KOYSHHS
(koedimieHTH TepTd MDK OeperaMu TPINMHM 1 TUITAMH KOYCHHsS, OpIEHTAIsA 1 JOBXKHHA
TPIIKUHY).

PE3IOME. PaccMoTpeHa KOHTaKTHas 3a/lauya TEOPUU YIPYTOCTH YISl TTOJTY TUIOCKOCTH C
KpaeBOil HAKIIOHHOH TPEeIIMHOM, Oepera KOTOPO¥ KOHTAKTUPYIOT ¢ TPEHHEM MPHU repIioB CKOH
KOHTAaKTHOM Harpyskd, MepeMellaronieiicss oJHOHANPaBIeHO BAOJbL Kpasl MOJIYIUIOCKOCTH.
IIpenctaBneHsl KapThl KOHTAKTUPOBAHHS OEPEroB TPEIIMHBI, BBIYUCIEHBI KO3 (U IUESHTHI
WHTCHCUBHOCTA HANpPSDKCHUH Ui  KOHQUIypaunuil mapaMeTpoB, XapaKTCpHBIX Uit
KOHTAKTHOTO B3aUMOAeCcTBUsI KaueHUs (K03 () PUIIMEHTBI TpEHUS MeK Iy OeperaMu TpeIrHbI
Y TeJlaMU KaueHUs, OpPUEHTALUS U UIHHA TPEIIUHBI).

SUMMARY. The contact problem of the elasticity theory for a half-plane with the edge
inclined crack, faces of which are in contact with friction under action of Hertzian contact
loading that moves unidirectionally along the half-plane edge is considered. Maps of the
contact of crack faces are shown; stress intensity factors for parametres configuration,
typical of rolling contact interaction (friction coefficients between crack faces and rolling
bodies, orientation and length of a crack) are calculated.

Pasternak Ya. M., Sulym H. T., and Oliyarnyk N.R. Antiplane deformation
of anisotropic solids containing periodic sets of thin inhomogeneities..........c.ccccovvuene. 42

PE3IOME. TloGynoBaHO iHTerpallbHi PIBHSHHS aHTHIUIOCKOT AedopManii aHI30 TPOIHUX
TUT 13 MEepiOAMYHMMH CHCTEMaMU TOHKHMX BKIIOYEHb. 3a JOTMOMOTOK MOAN(IKOBAHOTO
METOAy TPaHUYHUX C€JIEMEHTIB OTPUMAHO YHCIOBI PO3B’SI3KH KOHKPETHHUX 3amad. Po3paxo-
BaHO KoedimieHT iHTeHCHBHOCTI HanpysxeHb (KIH) wit ari30TpOnHOTO TiNIa 3 OMHUM, IBOMA
Ta TPhOMa CTOBIIPIMH NapaielbHuX aedextiB. [IopiBHAHHAM 13 OKPEeMHUMH AHATMITHIHHMH



PO3B’sI3KaMU I TPILMH 1 a0COJIIOTHO >KOPCTKUX BKIIOYEHBb MiATBEPDKEHO JOCTOBIp HICTH
OTpUMaHUX pe3yibTaTiB. Takox JOCHIHKEHO BIUIMB MipH aHi30TpoTii (OpToTpoii) MaTepiamy
Ha Hampy>keHo-nedopmoBanwmii cta Tina Ta KIH B 0KkoJi BepIIMH TOHKUX HE O THOPIAHOCTEH.

PE3IOME. TlocTpoeHbI HHTETpAbHBIE YPaBHEHUS 3aJa4d aHTHILIOCKOH aedopMannu
AQHU30TPOIIHBIX Tel ¢ NEPUOJUICCKHMH CHCTEMaMHU TOHKHMX BKIOUeHHH. C MOMOIMIBIO MO-
JUGUIIPOBAHHOTO METOJa TPAHUYHBIX JJIEMEHTOB IOJIyY€HO YHCICHHBIC PEIICHUS KOH-
KpeTHbIX NMpuMepoB. [IpoBeneHsl pacdeTs! K03()(GUINEHTOB WHTCHCUBHOCTH HAIPSDKCHHH
(KMH) mmst aHU30TPOITHOTO Tela C OJHUM, IBYMS M TpeMs CTOJIOMKaMHU IapajulesIbHBIX Je -
¢extoB. CpaBHEHHEM C OTHCIHHBIMH AHAINTHICCKUMH PEIICHUAMH I TPEMHH U abco-
JIOTHO JXECTKHX BKIIOYCHHWH MOXITBEp)KACHA IOCTOBEPHOCTH ITOJIyUEHHBIX PE3YJBTATOB.
Taroke BCCIe0BaHO BIMSHIE MEPHl aHW30TPOIHH (OPTOTPOIIHH) MaTepHaja Ha HaIpsIKEH-
Ho-7ieopMupoBanHOe cocTosiHne Tenma u KMH B okpecTHOCTH BepIIMH TOHKHUX HEOJHOPOI-
HOCTEH.

SUMMARY. The integral equations of the antiplane shear deformation of anisotropic
solids with periodic sets of thin ribbon-like inclusions are constructed. Using the modified
boundary element method the numerical solutions of specific examples are obtained. The
calculations of the stress intensity factors for anisotropic material with one, two and three
columns of parallel defects are obtained. Comparison with the analytical solutions confirms
the validity of the obtained results. The paper also studies the effect of changes in the
degree of anisotropy (orthotropy) of the material on the stress-strain state of the solid and
on the stress intensity factors in the vicinity of tips of thin inhomogeneities.

Stashchuk M. H. and Dorosh M. I. Methods of calculation of strength
of polyethylene pipes with a cellular wall (A reVIEW) ........c.cccevecceieccce e 51

PE3IOME. BUKOHAHO OTJISA MPallb, SIKi € MONepeHIMH 1 HEOOXITHUM U JUISL A0 CJTi IHKEHHS
HAINPy>KeHO-1e()OPMOBAHOTO Ta TPAHUYHOTO CTAHIB CTUIBHUKOBHX TPYOHUX KOHCTPYKIIH.
IIpoananizoBaHo mpall, MPHUCBAYCHI CYNUIBHUM MOJIMEPHHM (THy4KHM) TpyOam, 10
eKCIUTyaTyIOThCSI B YMOBax Ail IpyHTIB. BHokpeMIieHO HaliBaXIMBIIl YMHHUKK Ta KpHUTEpPil
JUT 3aCTOCYBAHHS B IHKCHEPHUX PO3pPaxyHKAX i IPOCKTYBaHHI CTUIbHUKO BUX TPY 0.

PE3IOME. BeimonHeH 0030p paboT, KOTOpBIE MPEAIIECTBYIOT M HEOOXO MBI TSI UC -
CJIC/IOBaHHIA HAMPSHKEHHO-IC()OPMHUPOBAHHOTO U MPEICIBHOTO COCTOSHHNA COTOBBIX TPYO-
HBIX KOHCTpYKiuii. IIpoaHaM3MpOBaHbl TPYbI, MOCBSIICHHBIC CIUIOMIHBIM ITOJIMMCEPHBIM
(rubkuM) Tpy6aM, KOTOpBIE SKCILIyaTHPYIOTCS B YCIOBUAX ACHCTBHS MOYB. BhIieieHbl Hau-
Gosiee BakHbIC (DAKTOPBI U KPUTEPHUH VIS NPUMEHCHUS B WHKCHEPHBIX PacueTax M MPOeK-
TUPOBAHUSI COTOBBIX TPYO.

SUMMARY A review of the papers which have been published earlier and are
necessary for researches of the stress-state and the limiting state of cellular pipe construc-
tions is done. The papers dealing with the solid polymer (flexible) pipes which operate in the
conditions of the soil action are analysed. On this basis the most important factors and
criteria for application in engineering calculations and design of cellular pipes are shown.

Andreykiv O. Ye. and Sas N. B. Determination of the subcritical creep crack
growth period in a steam PiPeling PIPE ....vccvicicecrcce s 63

PE3FOME. Ha OCHOBI €HEPTeTHYHOTO II/IXOJy 1 METOJy EKBIBAJICHTHUX IUIONI OOy -
JOBaHA METOJMKA UI BU3HAYCHHS 3aJIMIIIKOBOTO pecypcy TpyOH Hap OpoBOIY 3 TPIIHHOKO.
3am0BiTbHA I IHXKCHEPHUX PO3PAXYHKIB TOYHICTh IIi€i METONMKH MIiITBEpDKEHA
pe3yJIbTaTaM ¥ TOYHIIIOTO YHCIOBOTO MeToy PyHre—KyTri.

PE3IOME. Ha ocHOBE HEPTETHYECKOTO IMOJX0JIa U METO/Id SYKBUBAJICHTHBIX IIJIOIIA ICH



MOCTPOCHAa METOJMKA I OINpeAeNeHHs] OCTAaTOYHOTO pecypca TpyObl MapampoBoa C
TPEIIUHON. YOBIETBOPUTEIbHASL JUII MH)KEHEPHBIX PAacuE€TOB TOYHOCTb ATOW METOJUKU
MOATBEPKICHA pe3yJbTaTaMu 00Jjiee TOYHOTO YUCIOBOTO MeToaa PyHre—KyTTbl.

SUMMARY. On the basis of energy approach and the method of equivalent areas the
method is built for determination of the residual life time of steam pipeline pipes with a crack.
Satisfactory exactness of this method for the engineering calculations is confirmed by the
results of the more exact numerical Runge—Kutta method.

Mirsalimov V. M. and Gasanov F. F. Solution of the periodic problem about
cohesive cracks development under longitudinal Shear............cocoeovveoniencnrenncnics 68

PE3IOME. Po3rissnyTo mepdopoBaHe TiTo, MOCia0iieHe TOBEPXHEBUMH KOTE3IHHUMUA
TpI[HAMH, 32 TO3J0BXHBOTO 3CyBY. BupimeHHs 3a1aqi mpo piBHOBATrY TaKOTO Tiia 3Befe HO
JI0 PO3B’SI3Ky OJHIET HECKIHYCHHOI alreOpHYHOT CUCTEMH Ta OJHOTO CHHTYJSIPHOTO IH-
TErpabHOTO PIBHAHHA 3 sapoM Tumy Ko

PE3IOME. PaccmoTpeHo mephOpUPOBAHHOE TeJO, OCJIAOJCHHOE MOBEPXHOCTHBIMHU
KOT€3MOHHBIMM TpEUIMHAMHU, IPHU NPOJOJbHOM caBure. Pemienue 3agaun o0 paBHOBECUU
TAKOTO TeNia CBEJICHO K PEIICHHIO OJHOW 0SCKOHEYHOU aire0panveckoil CUCTEMBI U OJHOTO
CUHTYJISIPHOTO MHTETPAJILHOTO YpaBHEHUs ¢ siapoM Tuna Koru.

SUMMARY. The punched body weakened by surface cohesive cracks is considered
under antiplane sliding. The solution of the problem on equilibrium of the punched body
under longitudinal shear with cohesive cracks is reduced to the solution of one infinite
algebraic systemand one nonlinear singular integral equation with a Cauchy -type kernel.

Ivanytskyi Ya. L., Shtayura S. T., Lenkovskii T. M., and Molkov Yu. V. Determination
of crack growth resistance characteristics of 17T 1C steel under transversal

PE3IOME. Bu3HaueHO CTATUYHY TPIMIMHOCTIIKICTP HAa KOMIIAKTHUX 3pa3kax Piwapna 3i
crami 17T'1C Ta BCTAaHOBICHO KPHUTHYHE PO3KPUTTA TPIIIMHMA 32 MOTEPEYHOTO 3CYBY.
BunpoOyBaHo 3pa3ku 3a IUKIIYHOTO HABaHTAKEHHS, MOJACPHI30BaHO 3pa3ok Piwapna mmt
TOJIMIICHHS YMOB 3apODKEHHS 1 pOCTy TPIIMHA MOTIEPEYHOTO 3CyBY. MetonoM nndpoBoi
KOpeJIsIIii 300pakeHb OTPUMAHO PO3MOIUT AehopMariiit 01 BEpIIUHI KOHIIGHTpaTopa.

PE3FOME. OrmpeneneHo CTaTHYECKYIO TPEIIMHOCTOMKOCTE Ha KOMITAKTHBIX 00pasmax
Puuapna u3 cramu 171'1C 1 yCTaHOBJIEHO KPHUTHYECKOE PACKPBITHE TPEIIWHBI IPH IOTIE -
peuHoM cipure. McmbiTaHO 00pasisl MUKIMISCKUM HArpyKeHHEM, MOJCPHU3UPOBAHO 00 -
pasen; Pudapna c 1enpio yJIydmeHus yCJIOBHH 3ap0XKICHNS U POCTA TPEIIMHBI IOTIEPETHOTO
cmsura. MetonoM 1udpoBoit Koppemsinuyn n300paskeHUH Moy4eHo pacnpeaeaeHue aedop -
Maluii BO3Je BEPIIMHBI KOHIICHTPATOPA.

SUMMARY. The static crack growth resistance and the critical crack opening
displacement on compact Richard’s specimens made of 17I'1C steel in longitudinal shear
(mode 11) are determined. Specimens were tested under cyclic loading. The Richard’s
specimen was modernized with the purpose to improve the conditions for shear cracks
initiation and growth. Using the digital image correlation method the deformation
distribution near the notch tip was obtained.

Hvozdiuk M. M., Babyak I. P., Hembara T. V., and Kostiv R. B. Static and fatigue
strength of basalt reinfOrCemMENt ... s 79

PE3IOME. Bu3HaueHO XapaKTepUCTHKH CTATHYHOI i BTOMHOI MIIIHOCTI 0a3aJlbTOBOT
apMaTypu HOMIHAJILHUM AiaMeTpoM 4; 6; 8;10 1 12 mm 3a CTATHYHOTO Ta IMKIITHOTO PO3TATIB



3paskiB. 30KpeMa, BCTAHOBIEHO MEXY BHTPMBAJOCTI Oy Ha 0asi BumpoOyBanp N, sika
nopisrioe 2-10° cycles.

PE3IOME. OnpeneneHsl XapaKTePUCTHKH CTATHYECKOH M YCTAlIOCTHOH NMPOYHOCTH
6a3aMpTOBOI apMaTyphl HOMHHAIBHEIM IuaMeTpoM 4; 6; 8; 101 12 mm mpu ctatmaeckoM U
[MUKINYECKOM PaCTDKEHHUAX 00pasoB. YCTAHOBICHO TPAHUIIBI BRIHOCIMBOCTH Gy Ha 0ase
ucnbiTanuit N, pauoii 2-10° cycles.

SUMMARY. Characteristics of static and fatigue strength of basalt reinforcement of
diameter 4; 6; 8; 10 and 12 mm were evaluated under static and cyclic tension of specimens.
The ultimate strength oy on the testing base N, equal to 2-10° cycles was established.

Kulchytsky-Zhyhailo R. and Bajkowski A. Elastic coating with inhomogeneous
interlayer under normal and Shear 10adiNg .........ccooverirrinree s 84

PE3FOME. Po3rmsHyTO TPUBHMIpPHY 3amady Teopii Mpy»XHOCTI PO HaBaHTAXKCHHST
HEOJHOPIZHOTO MIBIPOCTOPY HOPMAIBHUMH 1 JOTHYHUMH 3yCHUIMH, PO3MOAUICHUMH B
KpYyTOBil 00yacTi #oro moBepxHi. [TIBIpoOCTIp CKIANAE€THCS 3 OJJHOP IIHUX OCHOBH Ta MIapy, i
MPOMDKHOTO HEOJHOpiAHOTO miapy, koedimieHT IlyaccoHa sfKOTO CTaMil, a 3aJIeKHICTH
Moy FOHra Bif BiZCTaHi 0 MOBEPXHI OCHOBHU OMHUCYE JiHiiHA G yHKIis. J[oCmmKeHO BILTUB
TOBIIWHH IIPOM DKHOTO IIApy Ha PO3MOUT PO3TIATraJbHUX HATPYKEHb Y TOKPHUBI.

PE3IOME. PaccMoTpeHa TpexMepHas 3a/1a4a TeOpUH YIPYTOCTH O HAarpyKeHUU HEOH-
HOPOJHOTO MOJyTNPOCTPAHCTBA HOPMAJbHBIMU U KacaTeIbHBIMU yCHIMSAMHU, pacHpe/eNeH -
HBIMU B KpPYToBOil 001acTi ero moBepxHOCTU. [1oIympocTpaHCTBO COCTOUT U3 OJHOPOAHBIX
OCHOBAHHMSA U CJIOf, a TakKe MPOMEXYTOUHOTO HEOAHOPOJHOTO ciod, ko3¢ punuent Ilyac-
COHA KOTOPOTO MOCTOSHHEIH, a 3aBUCUMOCTh MOy s FOHra 0T paccTosHUs 10 TOBEPXHOC TH
OCHOBAaHMs OINMUCHIBACT JIMHEHHas (QyHKius. VccrenoBaHO BIMSHME TOJIIMHBI IIPOMEXKY -
TOYHOTO CJIOsl Ha PACIPEICICHUE PACTATMBAOIIUX HAIIP SDKEHUH B IOKPBITHH.

SUMMARY. The analytical solution of the three-dimensional elasticity problem on
inhomogeneous half-space under normal and tangential loading applied in circular area of its
surface was obtained. Half-space is composed of the homogeneous base, homogeneous
coating and inhomogeneous interlayer which Poisson’s ratio is constant and its Youn'’s
modulus is described by the linear function of the distance to the base surface. The
influence of the interlayer thickness on the tensile stresses in coating was studied.

Sakharuk O. M., Muravskii L. I., Holynskii I. S., and Lychak O. V. Determination
of the local displacement field by the digital speckle correlation technique
with image adaptive SEgMENTALION .......ccccvvveerirere s 92

PE3IOME. 3anpomoHOBaHO MeToJ MUGPOBOI CHEKI-KOPEISIIii, 0 IPYHTYEThCS Ha
aJIANITUBHINA cerMeHTAaIlil 300paXkeHb IMOPCTKUX MOBEPXOHb HA parMeHTH A0BUTbHOT hop MU 3
ypaxyBaHHIM CTPYKTypH Ta pO3MIPIB yCiX CIEKIIB, MPHUCYTHIX Ha ITUX 300paxkeHHAX. MeTo
BUKOPHMCTAHO JUTS BU3HAYECHHS TOJIB MepeMIlieHb TTOBEPXHI F0 paTIOMIHIEBOT OAKK 3 GIUHOIO
BTOMHOO TPIIMHOO 32 TPUTOUYKOBOTO HABAaHTAKCHHSI.

PE3IOME. TlpemioxeH MeTo[ UUPPOBOIl CHEKI-KOPPESIIIMY, OCHOBBIBAIOIIMIACS Ha
aJalITUBHOM CEerMEHTallMM H300pakeHUil IIepOXOBaThIX MOBEPXHOCTEH Ha QparMeHTb
HIPOU3BOJIBHON (POPMBI C YIETOM CTPYKTYypPHI M Pa3MepOB BCEX CIEKIIOB, KOTOPBIE IPUCYTCT-
BYIOT Ha 3THX U300paxxeHHsx. MeTo 1 HCTIOIb30BaH Uil ONpeAeieH s OoJeH nepeMeleHui
MOBEPXHOCTH IOPATIOMUHUEBOW Oanku ¢ OOKOBOW YCTAJIOCTHOW TPEUIMHOW HPH TPEXTO -
YEYHOM HArpyKCHHU.

SUMMARY. Digital speckle correlation technique on the basis of adaptive
segmentation of rough surface images into arbitrary shape subimages taking into account



the structure and dimensions of all speckles available in these images with their further
correlation processing is proposed. The technique is used for determination of the surface
displacement field on of the duralumin beam with an edge fatigue crack under three-point
loading.

Ostash O. P., Voldemarov O. V., and Hladysh P. V. Diagnostics of the structural-
mechanical state of steam pipeline steels by coercive-metric method and
prediction Of their life TIME ..ot 98

PE3IOME. JlocnimkeHo XiMIYHUIM 1 (ha30BUil CKI1ag, MOP(OJIOTiF0 CTPYKTYpH 1 pi3nko-
MexaHidHi BraacTMBOCTI craneit 12XIM® i 15XIMI1® 3ruHiB MapoOroHiB TEIJIOBUX
enextpoctanuiit (TEC) micms 175...280-10° h excruyarauii. ExcriepiM eHTanbHO 06TpyHTOBaHA
MOJKJIMBICTD TIATHOCTUKH CTPYKTYPHO-MEXaHIYHOIO CTaHy CTaJleil TpUBAJIO €KCILTyaTOBAaHHX
NaporoHiB 3a BUMipaMu IX KoepHMTUBHOI cwm He 3ampoNOHOBAHO METOJUKY
HNPOTHO3YBaHHs 3aJUIIKOBOTO pecypcy Ha TMiACTaBi 3aleXHOCTell 3HadeHHA H Bim uacy
eKCIUTyaTalii i KiIbKOCTi myckiB-3ynuHOK maporoHiB TEC. KoHcratoBaHO, mo HeoOXimHO
CTBOPIOBATH HOBY 0a3y JaHUX IPO KOPEJAIiHI 3aleKHOCTI BIACTHBOCTEH eKCINTyaTaniiiHo
JIeTPaIOBaHNX TEIUIOTPUBKHUX CTANeil Bil iX CTPyKTypHO-()a30BOTO CTaHY 1 MIiKpPOIIOIIKO-
JDKCHOCTI, OCKUIBKH BiIOMi 3aJI€XHOCTI U IUX CTajlel y BHXITHOMY CTaHi (IIOCTAYaHHS)
HETPHUJIATHI IS TAKOT JTIaTHO CTHKH.

PE3FOME. VccnenoBaHsl XUMHYECKUN U (ha30BBIH COCTaB, MOP(OJIOTHSI CTPYKTYPHI U
¢dmuko-mexanndeckue cBoiictBa cranei 12XIM® u 15XIM1® tmdoB mapomnpoBoJOB
TeIIOBBIX SEKTPOCTaHIMH mocie 175...280-10° h skcrlyaTarmu. DKCHEpHMEHTATBHO
000CHOBaHa BO3MOYKHOCTh IMATHOCTUKH CTPYKTYPHO-MEXaHHYECKOTO COCTOSHHS CTaleH
JUTMTENIFHO IKCIUTyaTUPYEMBIX TTApOTIPOBOJOB Ha 0aze M3MEpeHHH MX KOIPIMTHBHOW CHIIBI
Hc. TlpemnosxeHa MeToJMKa MPOTHO3UPOBAHUS OCTATOUHOIO pPEecypca Ha OCHOBE 3aBUCH-
MocTell 3HaueHus Hc OT BpEMEHHU 3KCIUIyaTallud U KOJMYECTBA IIyCKOB-OCTaHOBOK Iapo-
nposoznoB TOC. KoncTatnpoBaHo, 4To HE0OX0MMO CO3/aBaTh HOBYIO 0a3y JAaHHBIX O KOP -
PEISILHOHHBIX 3aBUCHMOCTIX (DHM3MKO-MEXaHHYECKNX CBOWCTB SKCIUIyaTallHOHHO JErpajiu-
POBaHHBIX TEIUIOCTOWKHX CTAJIEH OT MX CTPYKTYPHO-()a30BOTO COCTOSHHSI U MUKPOTIOBPEXK-
JEHHOCTH, MOCKOJIbKY H3BECTHBIE 3aBUCHUMOCTU ISl 3TUX CTaledl B UCXOJHOM COCTOSHHU
(MOCTAaBKM) HEMPHUTOIHBI ISl TAKOW TMArHO CTUKU.

SUMMARY. Chemical and phase content, structure morphology and physico-
mechanical properties of 12XIM® and 15X1IM1® steels of heat power plant steam pipeline
bends after exploitation during 175...280-10° h are investigated. The possibility of
diagnostics of the structural-mechanical state of steels of the steam pipelines after long-term
service using the measurements of their coercive force Hc is experimentally grounded. The
method of prediction of the residual life time employing the dependences of Hc on
exploitation time and a number of starts and shutdowns of pipelines is proposed. It is shown
that it is necessary to create a new data base on correlation dependences of the properties
of exploitation degraded heat-resistant steels on their structural-phase state and
microdamaging since the known dependences for these steels in the virgin state (as-
received) for such diagnostics are unsuitable.

Markashova L. I. and Kushnariova O. S. The influence of structure on the mecha-
nical properties of weld metal in welded joints of A-Cu—Li aluminiumalloys ............. 112

PE3IOME. Vcnonb30BaH KOMIUIEKCHBIH JKCIEPHUMEHTAIHHO -aHATUTUIECKHNA TOIX0
JUI1 OLIEHKH MEXaHHYECKHX CBOWCTB CBAPHBIX COCTMHEHHH CIIOKHOJIETHPOBAHHOTO CILIaBa
1460 cuctemsr Al-Cu-Li, BEIIOJHEHHBIX apTOHOAYTOBOI cBapKoW (MIpHCaIOYHBIE IPOBO-
noku CB1201 m CB1201 + 0,5% Sc). OnpenencHo BIUSHHE CTPYKTYypPHBIX (aKTOPOB (XUMH-



94eCKOTO U ()a30BOr0 COCTABOB, 3€PEHHOMN, CyO3epeHHOI U AUCIOKAIIMOHHOM CTPYKTYp) Ha
MEXaHHYECKHE CBOMCTBA (IIPOYHOCTH, INIACTUYHOCTD, TPELIMHOCTOMKOCTb) METaJlIa 1B ATHX
CBAapHBIX COEJMHEHMH, a TaKkKe CIPYKTYPHO-(a30BOro COCTOSHMS HAa KOHLECHTPALUIO U
MEXaHH3M peJiaKCalliy BHY TPEHHUX HAIIPSDKSHUH ITPH JISTHPOBAHUM METaJUIa CKaHIHEM.

PE3IOME. BUKOpHUCTAaHO KOMIUIEKCHHH €KCIEPUMEHTANbHO -aHATITHYHIHA MIXT s
OI[IHKM MEXaHIYHUX BJIACTUBOCTEH 3BAPHUX 3’ €THAHD CKJIAJTHOJIETOBAHOTO ciiaBy 1460 cucte-
mu Al-Cu-Li, BUKOHaHNX apTOHOAYTOBHM 3BaproBaHHAM (mpucaakosi apotu Cel1201 Ta
Ce1201 + 0,5% Sc). Bu3nadueHO BIUMB CTPYKTYypPHHX (paKTOPiB (XIMITHOTO i pa30BOTO CKIAMdy,
3epeHHOI, Cy03epeHHOi 1 JUCIOKamifHOI CTPYKTyp) Ha MEXaHIi9HI BIACTUBOCTI (MIIHICTb,
TUTACTHYHICTB, TPIMHOCTIHKICT) METally IIBa IMX 3BAPHHX 3’€IHAHB, a TAKOXK CTPYKTYypPHO -
(ha30BOTO CTAaHY HA KOHIIEHTPAIII0 BHYTPIIIHIX HAIIPYKEHbB 32 JIETYBaHHSI METATy CKaHIIEM.

SUMMARY. The complex experimental-analytical approach to evaluation of the
mechanical properties of welded joints made of complex-alloyed 1460 alloy of Al-Cu-Li
system prepared by argon-arc welding (filler wires Cs1201 and Cs1201 + 0.5% Sc) is used.
The properties (strength, plasticity, crack growth resistance) due to the influence of the
structure-phase conditions of weld metal and also the formation of internal stress concentra-
tion and mechanisms of its relaxation are determined considering specific contribution of
structural factors, namely chemical (scandium content) and phase composition, grain, sub-
grain and dislocation structure as well as phase precipitations forming.

Matychak Ya. S., Fedirko V. M., Pohrelyuk I. M., Tkachuk O. V. Kinetics
of diffusion saturation of BT1-0 titaniumalloy by nitrogen and oxygen
at atemperature 0T 950°C ..o 119

PE3IOME. AmnamtuyHO BiZOOpak€HO pOJb a30Ty Ta KHCHIO SK O-CTaOLI3aTopiB y
¢dbopmyBanHi B TuTanoBomy cruiasi BT1-0 tpummapooi mudysiiinoi 30uu (Ha 6a3i o-, (a+p)- i
B-ha3). Po3paxoBaHo KOHCTaHTH pocCTy IuX mmapiB (i1 7 = 950°C), mo Jano MOXKIJIUBICTH
nepea0auynuTH KIHETUKY 3MIHH iX TOBIIMH 1 PO3MOJIUT €JIEMEHTIB BTUICHHS (a30Ty YH KHCHIO) B
mdy3iiiHii 30HI. ExcriepuMeHTanbHO 3adikcoBaHO €BOJIONIO (Mmicas BUTPUMOK 1 i 5 h)
MIKpOCTPYKTYPHU MIPHUIOBEPXHEBOTO APy TUTAHY MICIS A30 Ty BAHHSL.

PE3IOME. Anaimtiueckd oToOpaXkeHa poJib a30Ta U KHUCJIOPOJa Kak O-CTaOMIM3aTo-
poB B popmupoBaHuu B TUTaHOBOM ciiaBe BT 1-0 tpexcnoiinoit aud dys3nonHoi 30HbI (Ha
6ase o-, (a+p)- u B-thaz). Paccuntanpl KOHCTAHTHI pocTa 3THX cioeB (st 7 = 950°C), uto gano
BO3MOXKHOCTb TPE/IBHACTh KHHETUKY M3MEHEHMS MX TOJIIHH M POCIPEICIICHUE 3JIeMEHTOB
BHeIpeHHs (a30Ta WM KHcaopoga) B UM Qy3HOHHOH 30HEe. ODKCIEPUMEHTAIBHO
3a(UKCUpOBaHa dBOMONHMS (IOCIE BhIIEPkKEK 1 15 h) MUKPOCTPYKTYpBI MPUTIOBEPXHOCTHOTO
CJIOSI THTaHA IOCJIe A30THPOBAHMUS.

SUMMARY. The role of nitrogen and oxygen as a-stabilizers in the formation of three-
layered diffusion zone (on the base of a-, (a+f)- and B-phases) in BT1-0 r titanium alloy was
investigated analytically. The constants of growth of these layers (for 7' = 950°C) were
calculated, thus allowing to foresee the kinetics of change of their thickness and distribution
of the interstitial elements (nitrogen or oxygen) in the diffusion zone. The microstructure
evolution (holding times of 1 and 5 h) of the microstructure of the near-surface layer of
titanium after nitriding was recorded experimentally.

Buketov A. V., Sapronov O. O., Brailo M. V., and Aleksenko V. L. The influence of
ultrasonic treatment on the physical, mechanical and thermal properties of epoxy
NANOCOMPOSIEES wo.vvreceeteireseeetsisi s seeseee st sssss et se e s st b s ss st se e sese s s s e s s s s snsesesnsnnes 126



PE3IOME. JlocmimpkeHO BIUIMB ONTHMAJBLHOTO PEXUMY YJIBTPa3ByKOBOi 0OpoOKM Ha
(i3uko-MexaHiuHi 1 Temnodi3uyHi BIACTHBOCTI HAHOKOMIIO3UTIB, MAaKCUMaJbHi MOKA3HUKU
SKUX CHOCTEepirajy 3a BBEJCHHS y CIMOKCHAHY B’513b HAaHOAMCIEPCHOTO HAIIOBHIOBAYa CIE-
yeHoro kommnosuta mnpu BmicTi 0,05 mp. Ha 100 m.p. emokcuaHoro ojiromepy. Ilpu upomy
ajresiiiHa MIHICTH TiJ 9ac 3CyBy cTaHOBHTH G, = 15,0 MPa, moayms npysxkHocTti — E = 3,7
GPa, pyiiHiBHI HampyxeHHS 3a 3ruHy — Og = 100 MPa, temnotpuBkicts (32 MapTeHCOM) —
T=342 K

PE3IOME. ViccnenoBaHO BIMSHEE ONTUMAIFHOTO PEXXHUMa YIBTPa3ByKOBOH 00paboTku
Ha (GHU3UKO-MeXaHHYEeCKHe U Teruo(HU3nIecKre CBOHCTBA HAHOKOMITO3UTOB, MaKCHM aJIb HbIE
TOKa3aTeI KOTOPHIX HAOOMaIM MpPH BBEJCHHHM B AIOKCHAHOE CBA3YIOIIEe HAHOJIWC-
HEePCHOTO HAIMOJIHUTENS CIEYEHHOTO KoMMmo3uta npu coxepxkanuu 0,05 mp. wa 100 mp.
ATMOKCHIHOTO ojmromepa. [Ipu 3TOM aiare3MoHHasi MPOYHOCTH MPH CIABHIE COCTABISIET O =
=15,0 MPa, moayss ynpyrocta — E = 3,7 GPa, pa3pymaroiiee Harps»KeHUE IPH U3THOe — Og
=100 MPa, TerutocToiikocTth (1o Maprtency) — 7= 342 K.

SUMMARY. The optimal mode of ultrasonic treatment on the physico-mechanical and
thermal-physical properties of nanocomposites is investigated. Maximum values of which
were observed with the introduction of epoxy binder nano-dispersive filler of the sintered
composite, the epoxy oligomer content being 0.05 m.p. per 100 mp. In this case, the
adhesive shear strength is o, = 15.0 MPa and the elasticity modulus — E = 3.7 GPa, tensile
stress in bending — oz = =100 MPa and temperature resistance (Martens) — T = 342 K.

Kulynych Ya. P. and Tryhub I I Detection of subsurface local defects of metallic
structures using the method of correlation signal processing.........cccoccevvevcererecerennns 133

PE3IOME. ]1ns BU3HAUCHHSA MICIIS pO3Tallly BaHHSI AIIOBEPXHEBUX JIOKAIBHUX Jie () eKTIB
y MeTaJIeBUX KOHCTPYKIIiSX 3aIIpOTIOHOBAHO METO KOpeIIiiHOT 06po6ku curnais. Ilogano
pe3ysbTaTH YHCIOBOI Ta EKCIePHMEHTalbHOI BepHUdikallii, fKki MATBEpIKYIOTH HOTO
e(h eKTUBHICTb Ta JIOCTOBIPHICTS.

PE3IOME. J1na onpenesieHus MeCTa PacIoI0KEHHs 110 MI0BEPXHOCTHBIX JIOKAJIbHBIX JIE -
(heKTOB B METAITIOKOHCTPYKIHUAX MPEIIOKEH METO KOPPETAHOHHONH 00padOTKH CHTHAJIOB.
[IpuBeneHBI pe3yIbTaThl YUCICHHOTO M 3KCIIEP UMEHTAIBHOTO TECTHPOBAHHUS, KOTOPHIE MO~
TBEPIKIAIOT €T0 3(p () eKTHBHOCTH M JJOCTOBEPHOCTH.

SUMMARY. To determine the location of subsurface local defects in structures using
the eddy current non-destructive testing method it is proposed to use the correlation signal
processing method. The presented results of numerical and experimental testing, obtained
by this method, prove its effectiveness and reliability.
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T6th L. and Nykyforchyn H. M. The 13" Polish-Ukrainian-German Summer School
on Fracture Mechanics and Strength of Materials ...........ccocoevveieinnicssseerseees 138
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