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Savruk M. P. and Kazberuk A. A plane periodic boundary problem of the theory
of elasticity for a semi-plane with a curvilinear €dge............cooovveeeriiiiieiiiiiiniie e, 5

PE3FOME. TlocTpo€HO CHHTYISPHOE HHTETPANbHOE YPaBHEHHE IUIOCKOH MHEepHOTHMIECKOit
3aJ]a4d TCOPUU YIPYTOCTH I MOIYILIOCKOCTU C 3aIPY’KEHHBIM KPUBOIMHEHHBIM KpaeM. YncleHHOe
pellieHHe HHTETPaNbHOTO YPABHEHUS HANJCHO KBaAPaTYpHBIM METOAOM M pa3lIU4HBIX
KOH(UTypanuii TpaHHUIB! MOTYIUIOCKOCTH. PaccunTansl k03¢ GUIHEHTH KOHIEHTPALIH HAIIPSHKEHHIH
Ul TIOIXYILIOCKOCTU C CHHYCOMAAIBHBIM KpaeM, a TakkKe U1 NEPUOAUYECKON CHCTEMBI YIJIOBBIX
3aKpYIICHHBIX BbIpe30B. Ha 3Toil OCHOBE IpU UCHONB30BAaHMM I'PAHMYHOIO NEPEXOAa IMOIYYCHbI
KOO (UIMEHTH HWHTCHCUBHOCTH HANPSDKEHWI B BEpPIIMHAX OCTPBIX  YIJIOBBIX  BBIPE30B.
IIpoananu3upoBaHa UX 3aBUCUMOCTB OT YIJIa PaCTBOPA BbIpE3a.

SUMMARY. A singular integral equation for the plane periodic problem of the theory of
elasticity for a half-plane with a loaded curvilinear edge is constructed. The numerical solution of
the integral equation is found by the quadrature method for various configurations of the half-plane
boundary. The stress concentration factor is computed for a half-plane with a sinusoidal edge and in
the case of periodic system of rounded V-shaped notches. Using boundary transition the stress
intensity factors at the tip of sharp V-notches are obtained. Dependence of the stress intensity factor
on the notch opening angle is analized.

Kryven V. A., Yavorska M. 1., and Valiashek V. B. Development of plastic zones
in a body with a rectangular slot under antiplane deformation...........c.ccccoceevviiniiiniinniennn. 13

PE3IOME. VccnenoBaHO KBa3WCTATHUYECKOE PAa3BUTHE IUIACTHYECCKAX 30H B HICATBHO YII-
PYTOIIACTUYECKOM Telle C MPSMOYrONBHOM IIENbI0, BRI3BAHHBIX JCHCTBYIONIMM Ha OECKOHEYHOCTH
MOCTOSIHHBIM C/IBUI'OBBIM ycwineM. HalieHo TOYHOe aHaJMTHYECKOe pEIIeHHE 3aJaud, MoKa3zaHa
BO3MOKHOCTh HCCJIEIOBaHUs IJIACTUYECKHMX 30H HAa HAYaJbHOM CTaJuM pa3BUTHUA HAa OCHOBAaHUU
YIIPYroro pemieHus 3aaadu. BreimomHeH aHanm3 GopM 30H IUIACTUYHOCTH JUIS TPEIIMHOOOpa3HOM,
MIMPOKOX U KBAaJPaTHOH 1IeNeil B 3aBUCUMOCTHU OT HArPy3KHU.

SYMMARY. Qwazi-static development of plastic zones in a perfect elasto-plastic body with a
rectangular slot caused by shear stress at infinity has been investigated. The exact analytical
problem solution has been found. A possibility of plastic zones investigations at the initial stages of
their development basing on the elastic problem solution has been shown. The analysis of the forms
of plastic zones for the crack-like, wide and square slots depending on the loading values has been
carried out.

Revenko V. P. Application of the method of least squares for determination
of displacements and stresses in a plane problem...........ccceevieriiiiniiiniiniieniieniceceeeeeen 21

PE3FOME. Pemena muiockas 3ajada IJIsi HIPSIMOYTOJBHOM IITACTUHBI IMOA JEHCTBHEM MpO-
M3BONBHBIX yewinil. OyHKIWS HapsHKEHHUH TPeCTaBlIeHA B BUAE PAAa IO COOCTBEHHBIM (DYHKITHSM.
C moMoIIpio MeTola HANMEHBIINX KBaJPaToB OpeaesieHne K03(h(GUIMEHTOB Pa3IoKEHHs CBEACHO K
HaxXOXKICHUI0O MUHAMYyMa CIEIUAIBHOM KBaapaTudHOH ¢opmel. IIpeanoxkeHHbIii MeToxm naeT
BO3MOXKHOCTb YIOBIETBOPHTb KpPAeBbIC YCIOBHS C IOrPEIIHOCTEI0 Menee 107°. Paccumramo
HaNpsHKEHHO-Ie(OPMHUPOBAHHOE  COCTOSHME IUIACTHHBI  1I0J  A€HCTBHEM CMOAEINPOBAHHON
cocpenoroueHHoi cwibl. Haiineno ¢opmyry it npubmmkeHHoro onpexaenerns cMemenust v(0, y).
VYcTaHOBIEHB! 3aKOHOMEPHOCTH PACHPENETICHUs] HOPMAIBHBIX HANpPSDKCHUH, INepeMEleHnH u
nedopmariii B IIacTHHE MPU HArPYXEHUHU JIOKAIBHBIMH YCUITHSIMU.

SUMMARY. A plane problem for a rectangular plate under action of arbitrary stresses is solved.
Function of stresses is represented in the form of a series of eigenfunctions. The least squares method is
used. Coefficients of expansion are determined finding a minimum of the special quadratic form. The error
of satisfaction of the boundary conditions makes not more than 107>, The stress-strain state under action of
a simulated point force is calculated. The formula for the approximated determination of displacement



v(0, y) is found. Regularities of distribution of normal stresses, displacements and strains are established
for the plate under local forces loading.

Cherepanov G. P. Collapse of towers as applied to September 11 events

PE3IOME. Busdeno o6BaeHHs (KOJAIC) BeX 1 XMapodociB, 30kpeMa, Bexk BeecBitHporo Toprosoro
Lentpy B Heto-Mopky 11 Bepecms 2001 poky. 3ampornoHOBAaHO TilOTE3y XBHIb DPyHHYBAHHS,
OTPUMAHO PIBHSHHS TIPOTPECHBHOTO KOJANCy BEX 1 CIIPOCTOBAHO 3araIGHONPHUIHATY IyMKY
EKCIEPTiB Mpo BiTBHE MaAiHHSA MPOTPECHBHOTO Komarcy. [loBeaeHO, o BiH 3HAYHO IMOBLIHHIIINA,
HiX BinbHe mafiHasA. OLiHEHO KPUTHYHI TTOBEPXH, A€ MOYaNNCh Komarcu. s oro BUKOPHCTAHO
¢axr, mo Bci KonarcH BigOynucs 3a 4Yac, SKHH JOPIBHIOE Yacy BUIBHOTO MaAiHHS. 3alpONOHOBAHO
JETANBHIIIUNA X aHali3, Je BpaxOBaHO, IO OOBAJICHHS MOTJIO MOYATHUCh OJHOYACHO Ha JEKITBKOX
MoBepxax, a He Ha OJHOMY, SIK BBaKaJIH. 3TiHO 3 M€ JOCKOHANIMIOW ‘TiOpHAHOI” MOAEIITIO Ha
nepImiii crazii Kojancy AeKiIbKa IOBepXiB 00BATMINCS OTHOYACHO IMiJ JII€I0 XBIWIIb PYHHYBAHHS, SIKi
CTBOPHJIM XMapy MIIy 1 BUKIMKAIHM 3BYKHM BHOYXiB, a Ha Apyri cTafiii HIKHS JacTHHA BEXi, SKa
30eperyacst Ha Tepmnii cranii, 3pyiiHyBajgacs B PeXHMi IPOTPECHBHOTO Konamncy. BueueHo m’sTh
THIIB KOJAICY, BKIIOYAIOUN HAWIIBUIKIIINN 1 HAHMOBIIBHIIINI, a IOTIM BBeAeHa “TiOpuaHa” Horo
¢opMa 3 MOYATKOBHM OOBaJCHHAM JEKUIBKOX IIOBEPXiB 1 momaidsmmM edekrtoM “IoMiHO”.
BcranoBneno, mo o6BaieHi cOUaTKy IOBEPXU PO3TAIIOBaHI 3HAYHO HIDKYE, HIXK Ti, e Oya moxexa,
II0 MiATBEPANIIHN MOIEPEIHI PO3PAXYHKH 3a MIPOCTIIIOI0 YPSTOBOIO MOJEILIIO.

PE3IOME. Wsyueno obpymenue (xommanc) OameH W HEOOCKpeOOB, B HYaCTHOCTH, OallleH
Bcemuproro Toprosoro Llentpa B Hero-Mopke 11 centsa6ps 2001 roma. IIpemioskena THIOTe3a BOIH
pa3pyIIeHIs], TOTydeHbl YPaBHEHHS IPOrPECCHBHOrO KoJUTarca OaieH W OHpPOBEPrHYTO OOMIENPUHSTOS
MHEHHE SKCIIEPTOB O CBOOONHOM TIA[JCHWM IIPOTPECCHBHOTO Komtamca. JlokasaHo, 9TO OH TOpa3mio
MeIeHHee cBoOOHOro maseHus. OIeHeHbl KPUTHYECKHUEe 3TAXKH, I HaJaINCh KOUIancel. st aToro
HCIONB30BaH (DaKT, 9TO BCe KOJUIATICHI MPOM3ONUIM 32 BPEMs, PAaBHOE BPEMEHH CBOOOIHOIO IIAJICHMS.
INpemnoxxen Gonee MOMHBIN MX aHAIN3, YIUTHIBAIOMINN, YTO OOpYIIEHHE MOIVIO HAYATHCS OJJHOBPEMEHHO
Ha HECKOJTBKHX 3TaKaX, a He Ha OTHOM, Kak npearnonarani. CoriiacHo 3Toi Ooliee COBEpIEHHOH “THOPH/I-
HO{’ MOJENM Ha TIEPBOM CTagWy KOJUIAlica  HECKONBKO ATaKEeW OOPYIIMIHCH OJHOBPEMEHHO IION
JIEHCTBHEM BOJH pa3pymICHMS, CO3JABIIMX OOJIAKO IBUTM M BBI3BABIIMX 3BYKH B3PBIBOB, a HA BTOPOIl
CTaJ¥ HIDKHS 9acTh OAlllHW, COXPAHUBINASCS HA MEPBOH CTA[WH, Pa3pyIIUIach B PEXKUME IIPOTPECCHB-
HOro Koyuarica. M3ydeHo IsTh TUTIOB KOJUIAIca, BKITFOYAst CaMblid OBICTPBIN M CAMbI ME/IICHHEIH, a 3aTeM
BBeIeHa “THOpHIHAs ero (opmMa C HaYAIBHBIM OOpYIICHHEM HECKOIBKUX JTKEH M IMOCICTYFOMINM
spdexTom “moMmHO”. VYCTaHOBIEHO, YTO OOPYMMBIIMECS BHAYaje OSTAKHW OBUIM  PACIIONOXKEHBI
3HAUATENFHO HIDKE TeX, TAe ObUT MOKap, YTO TIOATBEPIMIM MPEKHUE PAcueThl MO Oonee MpoCcToi
[IPABUTEIILCTBEHHON MOZIEIIH.

SUMMARY. The subject of this paper is collapse of towers and highscrapers, particularly,
collapse of the World Trade Center towers in New York on September 11, 2001. The derived
equations of progressive collapse were used to refute the generally-accepted opinion of experts
about progressive collapse of the WTC towers in the free fall regime, which is the official version of
the U.S. government. It was proved that progressive collapse is much slower than free fall. The
critical floors where collapses started from are estimated using the well-established fact of the free
fall time of all WTC collapses. To the end, most comprehensive, “hybrid” analysis is advanced
taking into account that collapses could start on several floors simultaneously, not on one floor as
suggested before. According to this “hybrid” model, at the first stage several floors collapsed
simultaneously as a result of fracture waves causing a dust cloud, and at the second stage the lower
part of tower being intact on the first stage collapsed in the regime of progressive failure. Five
different collapse types are studied, including the fastest and slowest collapses, and then the hybrid
mode is examined, with initial collapse of several floors followed by “domino-effect” of the remai-
ning floors. It is established that the floors where the WTC collapses started from were located
significantly lower than the floors hit by terrorists and subjected to fire. This conclusion confirms
the same former result using the simple official theory of pure progressive collapse.

Sylovaniuk V. P. and Ivantyshyn N. A. Stress concentration at non-linear deformed thin
IICTUSIONS ...ttt ettt st ettt s e st e b et eabeesaneenanes 35

PE3IOME. Ompenenena KOHIEHTpALUs HANPSDKEHUH BO3TE TOHKOTO JJUIMITHIECKOTO
BKJTFOUEHUSI, MaTepHall KOTOPOro AehOopMHUpYeTCs 3a MpenesiaMy JIMHEHHON yrpyrocT. BeisBieHo,
YTO HEJIMHEHHOCTh MaTepraja BKIIOYEHMS CYIIECTBCHHO BIMSET HAa HANPSHKEHHOE COCTOSHHE
MAaTpHIIBL.

SUMMARY. Stress concentration near a thin elliptic inclusion which material is deformed
outside the linear elastic limit is determined. The significant influence of nonlinearity of the inclu-
sion material on the matrix stress state is shown.

Fylshtynskyi L. A. and Kushnir D. V. Green’s function for a layer with rigid fixed

PE3FOME. Tlpn momMomu IBYMEPHOTO HHTETPAJBHOTO IpeoOpaszoBaHus Dypbe MOCTPOSHO
¢yakomro I'ppHa Uit Cmost ¢ JKECTKO 3aKpEIUIEHHBIMM OCHOBaHMSAMHU. CHHTYISAPHYIO dacTh
MPE/ICTAaBIECHO B 3aMKHyTOM Buje. Cnaraemple, yIUTHIBAIONINE BIMSHUE TPAHUIL CJIOSI, IPUBEICHEI B
BUJIE HECOOCTBEHHBIX HMHTErPAJIOB OT OSKCIIOHEHIMANBHO 3aryxarommx (yskouii. IIpoBemeHs



YHCJIOBBIC PACYETHI I ONHOM KOMIIOHEHTHI MaTpUlbl I'puHa Npy JEUCTBUM COCPEIOTOYCHHON CHIIBI
B HEIICHTPAJIbHOU IO TOJIIIMHE TOYKE CIIOA.

SUMMARY. Green’s function for a layer with rigidly fixed boundaries using a two dimen-
sional integral Fourier transform is constructed. Singular part is proposed in a closed form.
Components that take into account the effect of the layer boundaries are presented in the form of
improper integrals of exponentially decaying integrands. Numerical results for one component of
Green’s matrix under the effect of a point force at a non-central by thickness point of a layer are
also given.

Abirov R. A. On physical truth and account of complex loading in plastiCity........ccceocveeerruveeerueeenn. 43

PE3FOME. Ilpunineno yBary ¢i3udHii BipOTiJHOCTI MiJ 9ac PO3B’sA3yBaHHSI KpaioBHX 3ajad.
OmnmcaHo MeToJ po3B’SA3yBaHHS 3aJad IUIACTUYHOCTI HA OCHOBI METOIy I'pDaHHYHHUX EJIEMEHTIB 3
BUKOPUCTaHHSIM  aNPOKCUMYBAJIBHOTO cHiBBimHOmeEHHS Inprommua. lle mamo  MoXimmBicTh
PO3B’sI3yBaTH 3a/1adi IIIACTUYHOCT] 3 ypaxXyBaHHIM CKJIQIHOTO HABAHTAKEHHS, a TAKOXK aHANI3yBaTH
(i3udHy BipOTiIHICTE OfIEPKAHUX PO3B’SI3KIB.

SUMMARY. The method of solution of plasticity problems based on the method of boundary
elements with employment of approximation Illiushin relationship is described. This allows us to
solve plasticity problems with account of complex loading processes and also to analyze physical
reliability of the received solutions. The method of possible solution of complex loading processes is
presented too.

Nazarchuk Z. T. and Stadnik T. M. Diffraction interaction of crack-like defects ............cccceeeuunnnnnn. 47

PE3FOME. ViccnenoBaHO BIMSHUE OUIIIEKTPHIECKOI MIPOHUIAEMOCTH MaTepHana AByX TOHKHX
BKJIIOYCHUI B IOJNE IJIOCKOH E-NOJSPU30BAHHOM 3JIEKTPOMArHUTHOM BOJIHBI, @ TAKXKE HEKOTOPBIX
IapaMeTpOB COOTBETCTBYIOLIEH MU(PAKIMOHHOIM 3a1a9K Ha PACCESTHHOE MOJIE B U3ITy9aeMOH 30HE.

SUMMARY. The influence of material permeability of two thin cylindrical inclusions under
plane E-polarized electromagnetic wave illumination as well as some geometric parameters of
diffraction problem on the far field scattering is investigated.

Ostash O. P., Andreiko I. M., Kulyk V. V., Uzlov I. H., Uzlov K. 1., and Babachenko O.
1. Low-temperature fatigue crack growth resistance of railway wheel steels .............cc.ccceee.. 52

PE3FOME. YCTaHOBIIEHO, YTO CTaJIHM BBICOKO- M CPEIHEIPOYHBIX KEIE3HOIOPOKHBIX KOJIEC
[pH HAJIMYMU J1e(EKTOB THIA YCTaJOCTHBIX TPEIIMH CKIOHHBI K HU3KOTeMIepaTypHoMy (10 —60°C)
OXPYITYMBAHUIO TOJBKO IIPU BBICOKHX AMIDIMTYIAX MUKINYECKOI0 HATPYKEHUs, KOrja CKOPOCTh
pOCTa yCTAmOCTHOR Tpermuubl mpesbimaer 107 m/cycle. IIps 5TOM TeMIepaTypa EKIHUECKOrO
BA3KO-XPYIKOTO  TIEpexoja  COCTaBIseT Il OTHUX  crTalmeil  coorBercTtBeHHO —20 n
—40°C. IlokazaHo, YTO AOMYCTHMBIM M HE3aBHCHMBII OT Temmeparypsl B uHTepBase 20...—60°C
pa3sMep YCTaJOCTHOM TPEUIMHBI Ha MOBEPXHOCTH 000#a HCCIEIOBAaHHBIX KOJIEC HE IPEBBINIAET
1,9...2,5 mm mnpu pa3maxe OkpyxkHbIX HampspkeHmid 400 MPa u 0,6...0,8 mm mpu pazmaxe
700 MPa. Ha ocHOBaHHMH 3TOTO CZETaH BBIBOJ, YTO ISl BUCOKOMPOUYHBIX JKEIE3HOIOPOXKHBIX KOJIEC,
IKCIUTyaTHPYEMbIX B YCIOBHSX HM3KHX KIMMATHYECKHX TEMIEpaTyp, HeoOXoauM aedekTockonnyec-
KNI KOHTPOJIb C 9yBCTBUTEIBHOCTHIO K TOBEPXHOCTHBIM TPEIIMHAM MIJUIMMETPOBOTO pa3Mepa.

SUMMARY. 1t is established that the high- and middle-strength steels of railway wheels
containing fatigue crack-like defects are sensitive to low-temperature (up to —60°C) embitterment at
high cyclic loading amplitudes only when fatigue crack growth rate exceeds 10~ m/cycle. The
ductile-cleavage transition temperature is —40°C and —20°C for steels of middle- and high-strength
wheels respectively. It is shown that admissible and temperature independent (in the interval from
20°C to —60°C) size of the fatigue crack on the wheel rim surface does not exceed 1.9...2.5 mm at
the circumferential stress range of 400 MPa and 0.6...0.8 mm at 700 MPa. The conclusion was done
that for high-strength railway wheels exploited at low-temperatures the non-destructive testing
devices with the sensitivity to surface cracks of length 1 mm are needed.

Bohdanov V. L. Interaction of two parallel coaxial cracks in a composite material with
INTHAL STFESSES .nvveeniiiiiiieiiit ettt ettt et et sttt et et e st e sane e s 58

PE3FOME. C wucnonb30BaHUEM TIOAXOAOB TPEXMEPHOW JHMHEAPH3UPOBAHHON MEXAaHUKH
neopMHUpYyeMBIX TEJ paccMOTPEHa OCEeCMMMETpHYHas 3ajaya O JBYX MapauieJbHBIX COOCHBIX
KPYrOBBIX TPELIMHAX B HEOIPAHWYCHHOM KOMIIO3MTHOM MaTepHalie ¢ Ha4allbHbIMH HANpPSHKCHUSAMH,
JICHCTBYIOIMMH BIOJb IUIOCKOCTEH TpeuyH. ITomydeHbl paspeliaroiias CHCTEMa HHTErpalbHBIX
ypaBHeHuit @pearonbMa BTOPOrO poja W NPEACTABICHUS Il KOI(DQUIMEHTOB MHTEHCHBHOCTH
HaNpsOKEHUH B OKPECTHOCTH BEPIIMH TPEHIMH. YCTaHOBJIEHAa HX 3aBHCHMOCTb OT HAadalIbHBIX
HaNpsDKEHUH M PAcCTOSHUS MEXAY TpeuHamu. JIIs IBYX THIOB KOMIIO3MTHBIX MaTEepHaJiOB —
CIIOMCTOTO KOMIIO3UTA C H30TPOIHBIMH CJIOSMU U KOMIIO3UTa CO CTOXaCTUYECKHM apMHPOBAaHHEM
KOPOTKMMHM  JJUIMIICOW/IATIbHBIMUA  BOJIOKHAMHM — BBIYHMCIICHBI KO3((GHUIHMEHTH WHTEHCUBHOCTH
HaNpsDKEHWH M HCCIeoBaHa MX 3aBUCHMOCTh OT HAa4albHBIX HAINpSDKEHHH, (U3NKO-MEXaHHYECKHX



XAPAKTCPUCTUK KOMIIO3UTOB U TCOMECTPHUUCCKUX ITapaMETPOB 3a1a4uu.

SUMMARY. An axisymmetrical problem for two parallel coaxial circular cracks in an infinite
composite material is considered by approaches of the three-dimensional linearized solid mechanics.
The problem was reduced to a system of Fredholm integral equations of the second kind. The stress
intensity factors at the crack tips are obtained. These stress intensity factors are influenced both by
the initial stresses and by the distance between cracks. The parameters of fracture for two types of
composites (laminar composites with isotropic layers and composites with stochastic reinforcement
by elliptical fibers of finite length) are obtained. The dependence of the stress intensity factors on
the initial stresses, physical-mechanical parameters of composites and geometric parameters are
investigated.

Kardas D., Kluger K., Lagoda T., and Ogonowski P. Fatigue life of aluminium alloy 2017(a)
under proportional constant amplitude bending with torsion in energy approach ............cc.c.cceceeenee 68

PE3FOME. VY crarTi NpeAcTaBIeHO pe3yabTaTH A amoMinieBoro cruaBy 2017 (A) mpu
YUCTOMY 3THHI 3 TOCTIHHOI aMILTITyIOI0, YACTOMY KPy4eHHI Ta ABOX KOMOIHANisSX IPOIOPLIHHOIO
3TUHY 3 Kpy4eHHSIM. Bci pesynbraTu MOXKHA ONHCAaTH OXHUM KpUTEpieM IapameTpa T'yCTHHHU eHeprii
nedopmarii y kputuuHid mrommHi. Kputryna minomuHa — me IutommHA, y SKid el mapaMerp
JIOCSTa€ MAKCHMAJIBHOTO 3HadueHHS. Ha BTOMHY HOBrOBIYHICTH BIUIMBAa€ CyMa IapaMeTpiB T'yCTUHH
HOPMaJIBHOI Ta 3CYBHOI eHeprii aedopmamnii y mpuiHATIH KpUTHUHIK iomuHi. Pe3yneratn nogani y
CMy31 PO3KHIY 3 KOe(illieHTOM 3 AJIs 9HUCTOTO 3TUHY.

PE3FOME. B craThe IpenacTaBlI€HBI pPe3yibTaThl il amomMuHHeBoro cmuraBa 2017 (A) mpu
YUCTOM H3TH0E C MOCTOSHHOM aMIUTUTYIOH, YHCTOM KPYYeHHH M ABYX KOMOMHAIWSX IIPOIIOPIHO-
HaJIBHOrO M3ruba ¢ KpydeHHeM. Bce pe3ynpTaTel MOXHO ONHCATh ORHHM KpUTEpHEM HapaMerpa
IUIOTHOCTH JHEPrHM AedOopManue B KPUTHIECKOM IUIOCKOCTH. KpHTHYeckas IIOCKOCTE — 3TO
IUTOCKOCTb, B KOTOPOH 3TOT MapaMmeTp JOCTHUraeT MaKCHMaJbHOro 3HaueHHWs. Ha ycTtamoctHyio
JIOJITOBEYHOCTH BIIMSIET CyMMa ITapaMeTPOB IDIOTHOCTH HOPMAIBHOM M CIIBUTa SHEPTUH AedopMaryun
B NPHUHATON KPUTHIECKOH IIIOCKOCTH. Pe3ynmbTaTsl mogaHs! B moaoce pazdpoca ¢ KoadduimeHToM 3
JUTSL 9UCTOTO M3THoa.

Mika T. M., Mudryi S. 1., Kotur B. Ya., and Nosenko V. K. The influence of Y (Gd)
and Ni (Fe) based on the characteristic of structure of amorphous metal alloys
A137Y5_A-Gd\-Nig_yFey (X = 0—5; y= 0—4) ..................................................................................... 75

Dovhyi Ya. O. Energy conditions of stability of intermetallides phases with variable
compoSition Of Zr1 yTiiCra tYPE.....coruiiiiiiiiiiiiiiiie ettt 80

PE3FOME. IlpemioxeH KOHIENTYaIbHBIM MOAXOA IUISi OOBSICHEHHS YCIOBHH CTAOWIM3alUH
cooTBeTcTByIommmX (a3 JlaBeca BO BpeMsl CTPYKTYpHBIX IPEeoOpa3OBaHMA WHTEPMETAJUIHIOB
nepeMeHHoro cocraBa ZriTi,Cr, B yCIOBHSIX THApATAIMX NIPH pa3HbIX AaBieHMsX. [lokazaHo, 4TO
CTOMKOCTh KPHCTAJUIMYECKOI CTPYKTYPHI ompesensieT (GakTop B3auMoAencTBus nmoBepxHoctu depmu
n 3ouHbl bpwrmosHa. C GapH4YHBIM BO3pAacTaHHEM 30HHOW KOMIIOHEHTBHI SHEPIHH PELIETKH 3TO
B3aUMOJCHUCTBHE YCUIIMBACTCS.

SUMMARY. The conceptual approach to explanation of stabilization conditions of the proper
Laves phases at structural transformations of variable composition intermetallids Zr;_,Ti.Cr, under
conditions of hydration at different pressures has been suggested. It has been shown, that stability of
crystal structure is determined by the factor of interaction of Fermi surface and Brillouin zone. The
baric increase of the zone component of lattice energy causes the strengthening of this interaction.

Tkachov V. 1|, Vytvytskyi V. 1., Berezhnytska M. P., and Ivaskevych L. M. Peculiarities
of steels deformation in hydrOgen ...........cocueiiiiiiiiiiiiiiniiiiie e 84

PE3FOME. Vi3ydeHO BIUWsHHE BOJOpOJa Ha MEXaHHYECKME CBOWCTBA (ONIBI W3 CTalH
08X18H12T mpm omHOOCHOM pacTspkeHnu. HauanmpHbIe cTaguu gedopManiy B BOJOPOAe TpeOyoT B
3-5 pa3 meHsero ycuws. [Ipu AByXOCHOM pacTsHKEHHH MEMOpaH M3 9TOH CTalH yBEINUUBACTCS U
nedopMaloHHas CrIocOOHOCTh. BiusiHHEe BOAOpOIa Ha OCEBbIE OCTATOYHBIC HAIPSDKEHHS HEPBOTO
poma B craimax 08X18HI12T, 40X u IIIX15 nposBisiercss B akTHBAIMU Ae(opManuy pacTsKECHUS
(HaBemeHMsl HampspkeHui cxatws). 3aduxcupoBaHo 30%-Hoe yBeIHUYEHHE IIpeAeNa YCTaloCTH
ayCTEeHHUTHOTO CIUIaBa B Bopopoze nasiaenueM 30 MPa (cpena cpaBHeHHS — BO3AYX).

SUMMARY. The influence of hydrogen on mechanical properties of 08X18HI2T steel foil
under uniaxial tension has been studied. The initial stages of deformation in hydrogen require
3-5 times less loading. Under uniaxial tension of the membrane of the mentioned steel the
deformation ability also increases. The influence of hydrogen on axial residual stresses of the first
kind in O08X18HI2T, 40X, IIX15 steels is manifested by more active tensile deformation
(compression stress). A 30% increase in the fatigue limit of austenitic alloy in hydrogen of a
pressure of 30 MPa (reference medium — air) has been recorded.

Demiroren H., Aksoy M., and Erbil M. The effect of Nb and heat treatment on
corrosion behaviour of ferritic stainless steel in acid environments..............ccoeevvveeeeeeeeennnn... 89



PE3FOME. KoposiiiHi BractuBocTi (eputHOi HepkaBHoi cram 3 gomatkoM 0,5; 1,0; 3,0 wt.%
Hio6i10 pocmipkyBamn y posumHax 0,1 M H,SO4 i 0,3 M HCI. 3a pesyapraTaMy, OTpHMaHUMHU
IMIEJAaHCHUM Ta MAacOMETPHYHHM METOJAaMH, BHUSBWIIM, IO JIETYyBaHHS HioOleM Ta andysiitHa
00po6Ka IMO3UTHBHO BIUIMBAIOTH Ha KOPO3iiHUI Omip CcTasi y IUX PO3YMHAX.

PE3FOME. Koppo3roHHbBIE CBOKCTBA ()eppUTHOI HEeprKaBerole craimu ¢ godasneruem 0,5; 1,0; 3,0
wt.% HroOms nccnemosanu B pactBopax 0,1 M H,SO4 u 0,3 M HCI. Io pe3ynsraram, noinydeHHBIM
WCTIEJAHCHBIM M MAacCOMETPHYECKHM METONaMH, OOHApYKHIIM, YTO JIETHUPOBAHWE HUOOWEM H
nuddy3noHHass 00paboTKa MONOKUTEIHHO BIUSIOT HA KOPPOSHOHHOE COMPOTHBIICHUE CTAIN B 3THUX
pactBopax.

Narivskyi O. E. and Bielikov S. B. Pitting resistance of 06XH28M/IT alloy
in chloride-containing NVIFONMENES ...........ccoveeriieriiirieenieenite et eteeettee e et eteeseneeneeeeaees 95

PE3IOME. Pa3paboraHa (EHOMEHOIOTHYECKAss MOJENh 3aBUCHMOCTH KPHTHYECKOH TeM-
nepatypsl nmurtuarooopaszoBanus (KTII) crmmasa 06XH28M/T (DU 943) ot ero reTeporeHHOCTH B
xjopunaconepkamei cpexe. [lo pesymprataMm uccienoBaHMI M aHANM3a JUTEPATyPHBIX ITAHHBIX B
KadeCcTBE  IIOKa3aTels TEeTePOreHHOCTH  CIUIaBa  HPEAJIOKEH  KOJMHYECTBEHHBIH  00beM
HEMETAJUIMYECKUX BKIIOYCHUH J, yJacTBYIOIIMX B NUTTUHIOOOPAa30BaHWM CIUIABA. YCTAHOBHIIN
IpSMOJIHHEHHYI0 3aBUcHMOCcTh Mexxy KTII crmaBa u nokaszareneM V' B XJopuacoaeprkalei cpese.
Ilo pesympraTaM perpeccHBHOrO aHanM3a MOTydeHBI MaTreMmaTtmdeckue 3aBucumoctu KTII = f (V)
TSI BOIHBIX pacTBOpoB ¢ pH ot 4 o 8 u xornenTpanueii xmopuaos 350; 400; 500; 550; 600 mg/1.

SUMMARY. The phenomenological model of the dependence of critical temperature of pitting
formation (CTPF) of 06XH28MJ/T (OM 943) alloy on its heterogeneity in chloride-containing
environment has been developed. Using the results of investigations and literature data the
quantitative volume of non-metallic inclusions V, involved in pitting formation in the alloy is
proposed as an index of D1 943 alloy heterogeneity. A linear dependence of alloy CTPF and V in
chloride-containing environment has been established. According to the result of regressive analysis
the mathematical dependences CTPF = f (V) for water solutions with pH from 4 to 8 and chlorides
concentration 350; 400; 500; 550; 600 mg/l have been obtained.

Shyrokov V. V. and Ratska N. B. Regularities of oxidizing of niobium with increased
CONEENE OF LIEANTUIN ..ottt ettt ettt ettt st sieeesbee e e e enee e 102

PE3FOME. ViccnenoBaHbl TIPOIIECCHI OKUCIIEHHS Ha BO3yXe HEJIErHPOBAHHBIX HHOOMS, TUTAHA,
a TakKe BBICOKOJIETMPOBAHHOrO TUTAaHOM (1o 50%) crmiaBa cHCTeMBbl HUOOMI-THUTAH B JMAIIa30HE
100...1100°C. IlomydeHsI OaHHBIE O CTPYKType, COCTaBeé M (HM3HKO-MEXaHHIECKHX CBOICTBAax
Ta30HACHIIECHHBIX CJI0EB, KPHCTAUIOrpaduiIecKux OCOOEHHOCTSAX COCTABISIIONIMX HX OKCHJIOB.
CraenaH BBIBOJ, YTO MEXaHM3M OKHCIEHHS CIUIaBa MHOTOSTAIHBIM M BKIIOYaeT O0Opa3oBaHUE OT
HIBIIMX W BBICIINX OKCHAOB JIO COSAMHEHMS CO CTPYKTYypoH, Omm3koi k pyrmiay. [lokazano, 4to
JIETUPOBAaHMEM HHOOHS THUTAaHOM MOXKHO IIOAABUTH KaTaCTPO(HIECKOE BBICOKOTEMIICPATypHOE
OKHCJIEHHE HHOOWS U CYIIECTBEHHO IOHATH KapPOCTOHKOCTb.

SUMMARY. The processes of oxidation in air of non-alloyed niobium, titanium and high-
alloyed titanium (up to 50%) of the system niobium-titanium in the temperature range from 100 to
1100°C have been investigated. The data on structure, composition and physicomechanical
properties of gas saturated layers, crystallographic features of oxides have been received. The
oxidation mechanism of the alloy has been proposed. Oxidation process is multistage and includes
oxides formation from the lower to higher oxides with a structure similar to rutile. It is shown, that
alloying of niobium with the titanium allows to reduce the process of catastrophic high-temperature
oxidation of niobium and to increase significantly heat resistance.

Mpytrofanov A. S., Nekliudov I. M., and Ozhygov L. S. Operation defects in heat
exchange pipes of NPP Steam eNerators ...........cceiuerieruerienienienienieeiesieenie e sieenieeeesieens 109

PE3FOME. PaccMOTpeHBI OCOOEHHOCTH 3KCIUIyaTalMOHHBIX JIe(eKTOB B TEMIO00OMEHHBIX
Tpybax maporeneparopoB ADC c sneprob6nokamu BBOP. Brrsiiena cBs3p xapakrepa Ae(eKTOB C
MEXaHM3MaMH HX 00pa3oBaHMS M YCIOBHSAMH SKCIUTyaTalu. Ioka3aHO, YTO Ha pas3HBIX ydacTKax
TEIUIO0OMEHHBIX TPyO MpH 00pa30BaHUM Ne(PEKTOB MMEET MECTO KaK MEXKPUCTAJUIUTHBIN, Tak U
BHYTPHKPHUCTAJUTUTHBIH MEXaHU3MBI PACTPECKUBAHHUSI.

SUMMARY. Peculiarities of operational defects in heat exchange pipes of nuclear power
plants steam generators with pressure-water reactor power supply units have been considered. The
relationship has been established between the character of defects and the mechanisms of their
generation and their operation conditions. It has been found that the defect formation on different
sections of heat exchange pipes is contributed by both intercrystalline and intracrystalline
mechanisms of cracking.

Yaskiv O. I. Evolution of phase composition of coatings under thermodiffusion
non-contact nitrocarburizing of tItANTUM .........c.eeviiiiiieiiiecie e 114

PE3FOME. VccnenoBana 3BoJOLMS (a30BOro CocraBa MOKPHITHH Ha TUTaHe, chopMUPO-



BaHHBIX TepMOAN((Y3NOHHEIM KapOOHUTPUPOBAHHEM ‘‘HEKOHTAKTHBIM™ crocoboM. Ilokaszano, dto
TakUM CIOCOOOM MOXKHO CHHM3UTH Temmeparypy HaceimeHus mo 800...850°C. TemmepartypHo-
BPEMEHHBIE M Ta30JMHAMHUYECKHE IapaMeTphl mporiecca oOycIOBIMBAIOT (Ha3oBBIf  COCTaB
MIOBEPXHOCTHBIX CIIOCB.

SUMMARY. An evolution of phase composition of coatings formed on titanium by
thermodiffusion “non-contact” nitrocarburizing was studied. It was shown that use of non-contact
method allows us to lower the saturation temperature to 800...850°C. Temperature-time and gas-
dynamic parameters of process determine the phase composition of surface layers.

Bulyk I. I., Markovych V. I., and Trostianchyn A. M. Peculiarities of solid HDDR
in the SmCos-based alloy in low-pressure hydrogen ............eeevveeeeviiiiieniiiieiniiieceiee e 121

PE3FOME. Metomamu muddepeHnnamrsHoro TepMUIECKOro U PeHTTEeHO(A30BOro aHAIN30B
HCCIIeI0OBAHO B3aMMOZAEHCTBHE CIUIaBa, Oasmpyromerocs Ha coequHeHHH SmCos, ¢ BOJOPOAOM IIOJ
nmasneaneM 200; 300; 400 u 500 kPa B unTepBane temneparyp 473...1223 K ¢ Beiepxkoi 2 u 5 h.
Bsaumoneticteue crmasa ¢ Bogopomom npu 973 K mon nasnennem pu, = 200; 300 u 400 kPa 3asep-
mraeTcs mpeBpaiieHneM npuMecHor Gpazsl SmCo; B HeMAeHTUOUITMPOBAHHYO/HEHICHTU(H UITPOBaAH-
Heie (asy/asel. C TOBBIIEHHEM JaBIEHUS BOIOPOAA N0 pu, = 500 kPa obpasyercst cmecs SmCos,
SmH, u nosBistores cnensl y-SmyCoyr. [Ipn 1223 K, npu Bcex 3HaUeHMSAX AABJICHHS BOAOPOIA BO
BpeMs B3aUMOJEHCTBUS, COCTAaB NMPOIYKTOB MHHIIMHPOBAHHBIX BOAOPOAOM (a30BBIX MPEBPAICHHI
omunakoBeiii: SmCos, SmH, u SmyCoi7, kpome Toro, npu pu, = 300; 400 u 500 kPa obHapyxeHO
ciensl Co. IlokazaHo, 94TO ¢ HOBBIIICHUEM JABJICHUS BOAOPOJA BO3PACTAET KOMMIECTBO TUAPUAA Ca-
Mapust ¥ ¢a3sl SmyCoi7. OOHAPYKEHO, YTO C YBEIMUCHUEM IPOAODKUTENFHOCTH BBIAECPKKH 10 5 h
npu gaBienud pu, = 500 kPa crenens mucnponopionrposanus SmCos BO3pacTaer.

SUMMARY. The interaction of SmCos— based alloy with hydrogen was investigated by means
of the differential thermal and X-ray phase analyses at the pressures of 200, 300, 400 and 500 kPa
in the temperature range 473...1223 K with different exposure times. The interaction of the alloy
with hydrogen at 973 K and pressures pu, = 200, 300 and 400 kPa leads to the transformation of

SmCos impurity phase into unknown phase/phases. The increase of hydrogen pressure to pn, =
500 kPa results in the formation of SmCos and SmH, mixture and the appearance of traces of y-
SmyCo,7 phase. The composition of products of hydrogen — initiated phase transformations at 1223 K

and all pressure values are the same: SmCos, SmH, and Sm,Co;7, while the traces of Co were
additionally observed at pn, = 300, 400 and 500 kPa. It was shown, that quantity of samarium

hydride and SmyCoy7 increases with the pressure rise. The increase of exposure time to 5 h at pn,=

500 kPa leads to the rise of the degree of SmCos disproportionation.
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