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Datsyshyn O. P. and Panasyuk V. V. Methods of evaluation of contact
durability of tribojoints elements (A TEVIEW).....cc.ccveveeeieirerenieeieenieene 7

PE3FOME. HaBeneHO OIS JIITEPaTypH, MPUCBIYCHOT MOJICISAM Ta METOIMKAM OIfi-
HIOBaHHS KOHTaKTHOI TOBTOBIYHOCTI €JIIEMEHTIB Tpr003’€qHaHb (TTap KOUYEHHs Ta (PPETHHT-
map). IIpoaHanmizoBaHO pe3yabTaTH HOCHIIPKEHb Y THX HAYKOBHX HAMpSIMKax, Ha SKUX
IPYHTYIOTBCS Il METOIM, 30KpEMa, Yy raily3i MEeXaHIKH BTOMHOTO PyHHYBaHHS LHMKIIYHO
KOHTAaKTYIOUMX T 1 KOHTAaKTHUX 3a/ad MaTeMaTH4HOiI Teopii TpimuH. Po3risHyTo nuTaH-
HS 3aCTOCYBaHHsI HOBHX ITIIXO/IB 1 pe3yJbTaTiB JIOCHIPKEHb 3 KOHTAKTHOI BTOMH KOYEHHS
Ta ()PETUHr-BTOMH JI0 IIPOTHO3YBAHHS KOHTAKTHOI JJOBFOBIYHOCTI €JIEMEHTIB TPUO03’€JHAHB.

PE3IOME. TlpenctaBiieH 0030p METOOB TEOPETHUECKUX M IKCIIEPUMEHTAIBHBIX HC-
cJIeI0OBaHUN KOHTaKTHO-YCTAJIOCTHOM JTOJITOBEYHOCTH 3JIEMEHTOB Tpubocoeanmnenuid. Oc-
HOBHOC BHUMAaHHE Y/ICJICHO COCTUHCHUSM, PabOTAIOIMM B YCIOBHAX KOHTAKTa KA4eHUS C
MIPOCKANB3bIBaHUEM U (ppeTTHHT-ycTamocTH. Takke naH KpaTKuii 0030p paboT 1mo MexaHH-
K€ YCTaJIOCTHOTO pa3pyIICHHUs U MaTeMaTH4eCKOH TEOPHH TPEIIMH — OCHOBOIIOJIATaoIINX
JUTSL I3Y9ICHUSI KOHTAKTHOM YCTaIOCTH. BBIeneHa TeMa moCTpOCHHS TPACKTOPUH Pa3BUTHS
TPEIIMH B 30HE HMKJINYECKOTO KOHTAKTa YINPYIUX TEN, KOTOPBIE UTPAIOT BAXKHYIO POJIb B
(OpMUPOBAHUM TUITMYHBIX KOHTAKTHO-YCTAaJOCTHBIX NOBPEXICHUH (B T.4. MUTTUHTA U OT-
CJTauBaHU) U B OIICHUBAHNH OCTATOYHOM TOJTOBEYHOCTH TPHOOCOCTUHECHUH.

SUMMARY. The review of the methods of the theoretical and experimental researches
of contact fatigue life time of tribojoint elements is presented. Basic attention is focused on
joints that work in the conditions of rolling contact with slipping and under fretting fatigue.
Also, a short review of the papers on the fatigue fracture mechanics and the mathematical
theory of cracks, that is basic for research in the contact fatigue, is carried out. The problem
of construction of the cracks propagation paths in the cyclic contact zone of elastic bodies
is paid much attention to. These paths play an important role in the formation of typical
contact fatigue damages (including pitting and spalling) and in the estimation of tribojoint
residual life time.

Andpreikiv O. Ye., Dolinska I. Ya., and Lysyk A. R. Determination of residual
lifetime of the two-ply plates with a system of cracks under action
of long-term static loading and high temperature...........ccccoceveeviecirccrnneennen. 21



PE3FOME. Po3po6iieHO po3paxyHKOBI MOJEINi AJIsl BU3HAYCHHS 3AJUIIKOBOTO PECyp-
Cy JBOIIAPOBHMX IUIACTHH 31 CUCTEMaMH TPIIIMH 33 JOBrOTPUBAJIHMX CTATUYHHX HaBaHTA-
JKeHb 1 BHCOKOI TeMIepaTypH, SIKi IPYHTYIOTbCS Ha MEPHIOMY 3aKOHI TepMOTMHAMIKH Oa-
JIAHCY €HEPreTHYHMX CKJIQJIOBHX Ta IIBUJIKOCTEH iX 3MIHHM B METaJE€BOMY JBOIIAPOBOMY
TiJi, O[O0 MICTHTh MaKPOTPIIIMHHY 1 IMiJIaHe Aii JOBTOTPHUBAIOTO PO3TATY 1 BHCOKO TEMIIepa-
TypHOTro NoJis. PO3risiHyTO nepioquyHy i ABOSIKONEPIOANYHY CHCTEMHU TPILHH.

PE3IOME. Pa3paboTaHbl pacueTHbIe MOAECIH JJIs OIPEIEIICHUS IOJATOBEYHOCTH JIBYX -
CJIOMHBIX IUIACTHH C CUCTEMaMH TPELIWH IPU JUTUTEIBHBIX CTaTHYECKUX HArpy3Kax M BBI-
cokoii Temmeparype. Monenu 0a3supyroTCs Ha IEpPBOM 3aKOHE TEPMOAMHAMUKM OanaHca
9HEPreTHYECKHX COCTABILIFOLINX M CKOPOCTEH MX M3MEHEHHS B METAJUIMYECKOM Telle, KO-
TOPOE COIOECPIKUT MAKPOTPELIMHBI U IOABEPTHYTO BO3ICHCTBHIO JUTUTEIBLHOTO PACTKECHHS
U BBICOKOTEMIIEPATYPHOTO I0Jsl. PacCMOTpeHbl IepHoIuuecKas U JIBOSKOIIEPHOIMYECKast
CHCTEMBbI TPEIIUH.

SUMMARY. The calculation models for determination of the life-time of two-layer
plates with the systems of cracks under long-term static loadings and high temperature are
formulated. These models are based on the first law of thermodynamics on energy balance
and their changes rates in a metallic body, containing a system of macro cracks and
subjected to long-term tension and high-temperature field effect. The concrete cases of
periodic and double-periodic system of cracks are considered.

Savruk M. P., Kazberuk A., and Chornenkyi A. B. Integral equation
of the plane problem of the elasticity theory for a multiply-connected
quasi-OrthotroPiC DOAY.......c.couiiiiiiiiiiiieieceeteee ettt eaae e 30

PE3FOME. T1oOynoBaHO CHCTEMY CHHTYISIPDHHX iHTerpaidbHuX piBHAHB (CIP) mepmoi
OCHOBHOI 3a/1a4i IJIOCKOI Teopii NpyXKHOCTI Ul KBa3iOpTOTPOIHOIO Tija, 10 MICTUTh OT-
BOpHM Ta TpimMHH. IS IBOrO BHKOPUCTAHO BiIOMi IHTErpaibHi PiBHSHHS JUII CHCTEMH
KPHUBOJIIHIMHUX TPIIMH-PO3PIi3iB Y KBa3iOPTOTPONHIN IUIONIKHI. [HTerpasbHi piBHAHHS LIS
Oararo3B’si3HOI 00JIacTi 3 OTBOpPaMH MOOYZOBAHO 3a JOIOMOIOIO MEPeXoy BiJ PO3iMKHE-
HUX PO3pi3iB y HECKiHUEHHIH MPYKHiH mTonuHi 10 3aMKHeHuX. OtpuMani tak CIP mepmo-
ro poay Ha 3aMKHEHHX KOHTYypax (MeXi Tija) JOTOBHEHO BiINOBITHUMHU PETYISPH3YyBab-
HUME (YHKIIOHANAMH, SKi 320€3MeYyI0Th €IWHUA PO3B’S30K IHTETPAbHUX PIBHSIHD IS
JOBUTBEHOI TIPaBOi YaCTHHH.

PE3IOME. TloctpoeHa cucreMa CHHIYJSIDHBIX HMHTErpaibHbIX ypaBHeHuid (CUY)
NIepBOlf OCHOBHOM 3a7[a4M IUIOCKOW TEOPUH YIMPYTOCTH ISl KBA3HOPTOTPOITHOTO TeJla, CO-
JIep)Kalllero OTBEPCTUSI M TpelMHbl. [Ipu 3TOM HCHONB30BaHbl M3BECTHBIE WHTErpajbHbIC
yYpaBHEHHMS JUIsl CUCTEMbl KPHBOJIHHEHHBIX TPEIIMH-Pa3pe30B B KBa3UOPTOTPOITHOW ILIOC-
KOCTH. MHTerpanpHple ypaBHEHHs A MHOI'OCBS3HOH OOJACTH IOCTPOEHBI C IOMOILBIO
HpeNeNbHOTO NIepexosia OT Pa30MKHYTHIX Pa3pe3oB B OECKOHEUHOH YNpPYyroil INIOCKOCTH K
3aMKHYTHIM. [lomydennsie Tak CUY nepBoro posia Ha 3aMKHYTBIX KOHTypax (TpaHUIIE Te-
J1a) OTIOJTHEHBI COOTBETCTBYIOIIUMH PETYISPH3UPYIOLIMMH (HYHKIHOHANAaMH, obecriednBa-
IONIMMH €IMHCTBEHHOE DEIIEHHE MHTETPAJIBbHBIX YpaBHEHHWH IPH NMPOM3BOJILHOM ITpaBod
YaCTH.

SUMMARY. The system of singular integral equations of the first fundamental prob-
lem of plane elasticity theory for quasi-orthotropic body containing holes and cracks is con-
structed. For this purpose the known integral equations for a system of curvilinear cracks
(cuts) in a quasi-orthotropic plane are used. Integral equations for multiply connected
region are constructed using limiting transition from open cuts in an infinite elastic plane to
closed ones. These singular integral equations of the first kind on closed contours
(boundary of the body) are supplemented with corresponding regularizing functionals
providing a unique solution of the integral equations for arbitrary right-hand side.



Skalskyi V. R., Rudavskyi D. V., Yarema R. Ya., Bas V. R., and Kaniuk Yu. I.
Residual lifetime of a railway wheel axle with a surface transverse crack

PE3IOME. 3anponioHOBaHO HOBY PO3PaxyHKOBY METOJAMKY OIIIHIOBAHHS 3aJIMIIKOBOT
JTOBTOBIYHOCTI OCI KOJICHOI IMapd, B OCHOBI SIKOi — KIHETHYHE PIBHAHHS POCTY BTOMHOI Tpi-
IIMHY, [0 TPYHTYEThCS Ha EHEPreTMYHOMY IIAXOAlI MEeXaHIKM pYyHHYBaHHS Marepiaiis.
BcranoBieHo, 110 TOPIBHAHO Maii 3a po3MipaMH TPIIIMHONOIOHI Ae(eKTH Ha IOBEpXHi
0ci 32 HEBEJIMKUI MPOOIT JOCATal0Th KPUTUYHUX PO3MipiB. BusiBiieHo, 110 3a 3a1aHiX yMOB
HABAHTAXXCHHS 3QJIMIIKOBA JTOBTOBIUHICTh OCI 3 MOBEPXHEBOIO TPIIIUHOK 3AJICKHUTh HE
JIUIIE BiJ ii IOYaTKOBOI ILIONI], ajie i BiJf reoMeTpii (GPOHTY TPIIIUHH.

PE3IOME. TlpennoxeHa HOBasi pacueTHasi METOAMKA OIEHUBAHUS OCTATOYHOM JTOJITO-
BEYHOCTH OCH KOJIECHOH Iapbl, B OCHOBE KOTOPOH — KHHETHYECKOE YPAaBHEHUE POCTa yCTa-
JIOCTHOH TpEIIWHBI, Oa3upyromieecs Ha SHEPTeTHUSCKOM IMMOIX0AE MEXaHUKH Pa3pyIICHUS
MaTepHaJioB. Y CTAaHOBJICHO, YTO CPABHHUTEIBHO HEOOJNBIINE TPEIMHONOAOOHbIC 1e()eKThI
HA MMOBEPXHOCTU OCH 33 HEOOJBIIOH MPOOEr JOCTUTAI0T KPUTHICCKUX Pa3MepoB. BrisiBie-
HO, 4YTO IIPU 3aJIaHHBIX YCJIOBUAX HArpyXC€HUA OCTATOYHAA JOJTOBCYHOCTH OCHU C IMOBEPX-
HOCTHOM TPEUIMHOM 3aBUCUT HE TOJIBKO OT €€ HavyaJIbHOW IUIOUIaAN, HO U OT T€OMETPUU
(poHTa TPEIIUHBEL.

SUMMARY. A new calculation methodology of residual lifetime estimation of railway
wheel axle is proposed. The methodology is based on kinetic equation of fatigue crack
growth, obtained by energy approach of fracture mechanics of materials. It is shown, that
comparatively small crack-like defects at the wheel axle surface reach critical sizes in
comparatively short run. It is shown that at the specified loadings residual lifetime of axle
with surface crack depends not only on the crack initial area but on the crack edge geo-
metry as well.

Kurek M., Lagoda T., and Morel F. Estimation of fatigue life
of alloy steel 35NCD16 under random loading..........cc.cceeeeverveninieneenne 46

PE3IOME. TlpoaHaii3oBaHO BTOMHY JIOBIOBI4HICTh BHCOKOMILHOI ctaii 35NCD16
(36NiCrMo16) 3a BunaakoBoro HaBaHTaxeHHs. CTanb BiAPI3HAETHCS BIIACYTHICTIO BiJIO-
BiTHOCTI XapaKTEPHCTHUK BTOMH 3a PO3TATY 1 3aKkpyTy. [IOpiBHAHO eKcIlepuMEHTaIbHI pe-
3yJIbTaTH 3 JAHWMH IPOTHO3YBAaHHS IOBIOBIYHOCTI HAa OCHOBI 3aIpOIIOHOBAHOI MOJIEII.
BcranoBieHo, 110 OLiHKa BTOMHOT JOBIOBIYHOCTI TaKHX MaTepialliB He MOXKE IPYHTYBaTH-
Csl Ha CTAaHIAPTHHUX MOJENSAX, OCKUIBKM BOHH HE BPaxOBYIOTb 3MiHM TaHTCHI[IaJIbHHX i
HOPMAaJIBHHUX HaIpY)KEHb.

PE3FOME. TlpoaHaiu3upoBaHa yCTaJIOCTHAs JOJTOBEYHOCTH BBHICOKOIPOYHON CTal
35NCD16 (36NiCrMol6) npu cinydaitnom HarpyxeHuu. Ctanb OTIMYAeTCs OTCYTCTBHEM
COOTBETCTBHSI XapaKTEPHCTHK YCTAJIOCTH IMPU PACTSDKEHUH M KpydeHnH. CpaBHEHBI 9KCIIe-
pPUMEHTaJIbHBIE PE3ylbTaThl C AAHHBIMU IPOTHO3HPOBAHUS JIOJTOBEUHOCTH HAa OCHOBE
MPEUIOKEHHONM MOZEIH. YCTaHOBJIEHO, YTO OLEHKA YCTAJOCTHOM JOJIFOBEYHOCTU TaKHX
MaTepualioB He MOXeT ObITh OCHOBAHA Ha CTAHIIAPTHBIX MOJEJISIX, TAK KaK OHM HE YYHUTHI -
BalOT M3MEHEHHUE TaHTE€HIMAJIbHBIX X HOPMAJIBHBIX HAMPSKCHUH.

SUMMARY. The paper deals with the prediction of the fatigue life of 35NCD16
(36NiCrMo16) steel under random loading. The 35NCD16 material is a high strength alloy
steel, characterised by a lack of mutual parallelism of fatigue characteristics for extension
and torsion. It has been established that fatigue life estimation by standard models should
not be used, because they do not take into account the variability relative to tangential and
normal stress. The comparison of experimental results and calculations using the proposed
model obtained satisfactory results.



Kaminskyi A. O., Kipnis L. A., and Polishchuk T. V. Development of plastic
strips from an angular point of rigidly bonded materials interface........... 52

PE3FOME. Po3rnsiHyTO CUMETPUYHY 3a/1ady PO PO3BUTOK IUTACTUYHHUX CMYT 3 KyTO-
BOI TOYKM MEXi MOy 130TPOIHMX JKOPCTKO 3YCINICHHX cepemoBHL. IlmacTuyHy cMmyry
3MOJICTIbOBAHO JIIHIEI PO3PUBY JOTUYHOTO MepeMilneHHs. TouHui po3B’sI30K BiAMOBIIHOL
3a7a4i Teopii npyXHOCTI MoOynoBaHo MeTonoM Binepa—I'onda i Ha #oro ocHOBI BH3HaYe-
HO JIOBXKHUHY 1 HAIIPSMOK PO3BUTKY IUIACTUYHUX CMYT.

PE3FOME. PaccMoTpeHa CHMMETPHUYHAS 3a/1a4a O Pa3BUTHH TTACTUYCCKHUX IOJIOC W3
YIJIOBOM TOYKM T'PaHHUIIB] pa3jiesa U30TPOIHBIX XKECTKO CLEMIeHHBIX cpel. Ilnactuueckyro
MOJIOCY CMOJENIUPOBAHO JIMHUEN pa3pblBa KacaTeNIbHOrO cMeleHHsa. TouHoe pelleHue co-
OTBETCTBYIOIIEH 33/1a4i TEOPUH YIIPYIOCTH NOCTPOEHO MeToJ oM Bunepa—Xorda u Ha ero
OCHOBE OIpeJIeNICHbI JUINHA 1 HallpaBICHUE Pa3BUTHS INIACTHUECKHX MOJIOC.

SUMMARY. The symmetric problem on calculation of the development of plastic
strips from the corner point of interface of isotropic rigidly coupled media is considered.
The plastic strip is modeled by the line of tangential displacement rupture. An exact
solution of corresponding problem of the theory of elasticity is constructed by the Wiener—
Hopf method and on its basis the length and the direction of the plastic strips development
are determined.

Babych Ye. M. and Andriichuk O. V. Strength of the steel fiber concrete
elements with a circular cut under single loading............cccceeeerriieeneenne 59

PE3FOME. ExcriepuMeHTaIbHO JOCHTIHKEHO MIIHICTh €JIeMEHTIB KiJIBIIEBOTO IIepepi-
3y 31 cTanediOpoOeTOHyY 3a BiZCOTKA apMyBaHHS cTalbHUMH (ibpamu p = 1,5 ta 2,5 Ta
3aJ1i300€TOHY 332 KOPOTKOYACHUX OJHOPA30BHX HaBaHTaXEHb. [IpoaHaiizoBaHO XapakTep
TPIIIMHOYTBOPEHHS Ta TOPIBHIHO PEe3yIbTaTH BHIIPOO.

PE3FOME. DxcriepMMEHTAIbHO U3Y4€Ha IPOYHOCTh 3JEMEHTOB KOJIbLIEBOTO CEUEHUS
u3 craneudOpodeToHa MpH MPOLIEHTE aApMUPOBAHUS CTAIbHBIME GuOpamu 1 = 1,5 u 2,5 u
TUIMYHBIX 3JIEMEHTOB U3 JKeNe300eTOHa MPU KPaTKOBPEMEHHBIX OJHOPA30BBIX Harpy3kax.
Onwucal xapakrep 00pa3oBaHUs TPELUIMH U CPAaBHEHBI PE3YJIbTaThl HCCIIEJOBAHMSI.

SUMMARY. Strength of a circular cut elements made of reinforced concrete is proved
experimentally for the percentage of reinforcement by steel fibers p = 1.5 and 2.5 under
short- time singular loadings. The process of crack formation is described and the research
results are compared.

Gavrysh V. I. Investigation of temperature fields in a thermosensitive layer
with a through INCIUSION. ......eooiiiiiiiiiieieee e 63

PE3FOME. Po3risiHyTO HETiHINHY KpallOBY OCECHMETPHYHY 3a7ady TEIUIONPOBiTHOC-
Ti A7 TEPMOYYTIMBOTO i30TPOIHOTO INApy 3 HACKPI3HUM YYXKOPIIHUM IMIIHAPUIHUM
BKJIFOYCHHSM, Ha OIHIH i3 MEXKOBHX MOBEPXOHb SIKOTO 30CEPEIKEHO TEIUIOBHH IOTIK. 3a
JTOTIOMOTOI0 BBEACHO] JIiHeapu3yto4uoi (PyHKIIIT BAKOHAHO YaCTKOBY JiHEAPU3aLlit0 BUXiTHOL
3agadi. [licis KyCcKOBO-JTiHIHHOT anpoKCcUMAaIlil TeMIlepaTypy Ha MEXOBiil OBEPXHI BKIIO-
YeHHsI KpalloBy 3aJady MOBHICTIO JIIHEAPU30BaHO. I3 BUKOPUCTaHHAM IHTETPAILHOTO IIepe-
TBOpeHHs! ['aHKels 3Hal/ICHO aHAIITHYHO-YMCIOBUI PO3B 30K 33/1a4i JUIsl BU3HAUSHHS JIi-
Heapusyrouoi ¢yHkilii. HaBeneno po3paxyHkoBi GopMyiu JUisi OOYUCICHHS TeMIepaTypu
3a JNIHIAHOI TeMIepaTypHOI 3aJIeKHOCTI Koe(illieHTa TeIUIONPOBITHOCTI KOHCTPYKILIHHIX
MaTepianiB. Po3paxoBaHo Ta mpoaHalli30BaHO TEMIEpaTypHE IOJ€ B KOHCTPYKINI “‘mrap—
BKITFOUYCHHs (MaTepiain mapy — kepamika BK94-1, marepian BriroueHHs — cpibio).



PE3IOME. PaccMoTpeHa HelMHEWHAs TpaHUYHAs OCECHMMETpHYIecKast 3aJja4a Terio-
MIPOBOAHOCTH AJISI TEPMOYYBCTBUTEIHFHOTO H30TPOIHOTO CJIOS CO CKBO3HBIM MHOPOIHBIM
LWIHHIPUYECKUM BKIIIOUEHHEM, Ha OZHOW M3 TPAHUYHBIX IMMOBEPXHOCTEH KOTOPOTO cocpe-
JIOTOYEHHBIH Teru1oBoii noTok. C MOMOIIBIO MPEIOKEHHOH JTMHeapu3upyromeil GyHKun
IIPOBEICHA YaCTHYHAs JIMHeapu3alus UcXoAHol 3amaun. [locime kycouHo-nHMHEHHOHN am-
MIPOKCUMALIMU TEMIIepaTypbl Ha TPAaHUYHOM MOBEPXHOCTH BKIIIOYEHHUS TPaHUYHAS 3a/1ada
MOJTHOCTBhIO JIMHeapu3oBaHa. C  HCIOJNB30BaHMEM HHTETPAlbHOTO IpeodOpa3oBaHUs
XaHKensl HaWAEHO YHCIEHHO-aHAJIWTHUYECKOE pEUICHHE 3aJaddl Al OIpEeNICHHS
nuHeapusupytomedl ¢yHkuuu. IlpuBeneHsl pacueTHble (OPMYIBI IS BBIYUCICHUS
TEMIIepaTypbl  NIpH  JMHEHHOM  TEeMIepaTypHOW  3aBUCHMOCTH KO3 QHIMEHTa
TETUIONPOBOIHOCTH KOHCTPYKIMOHHBIX MarepuayioB. PaccuWTaHo M NpOaHAIN3HPOBAHO
TEMIIepaTypHOEe MoJie B KOHCTPYKIHMH “‘CIIOW—BKIIOUeHHE” (MaTepuall Ciosi — KepaMHuKa
BK94-1, MmaTepuan BkIrOUeHUS — cepedpo).

SUMMARY. The non-linear axially symmetric boundary value problem of heat con-
duction for a thermosensitive isotropic layer with a through cylinder shaped foreign inclu-
sion, at one of whose interfaces a heat flow is concentrated, is considered. By means of the
introduced linearizing function, partial linearization of the initial problem is made. After the
piecewise linear approximation of temperature at the interface of the inclusion, the boundary
value problem becomes fully linearized. With the use of Hankel integral transformation, the
analytical-numerical solution of the problem for determination of the linearizing function is
obtained. Calculation formulae for calculation of the temperature in the case of linear
dependence of the coefficient of heat conductivity of structural materials on temperature are
presented. The temperature field in the “layer—inclusion” structure (the materials of the
layer and of the inclusion are BK94-I and silver, respectively) is calculated and analyzed.

Molkov Y. V. Experimental determination of specific deformation energy
of 65T steel under cyclic 10ading ..........occoevevieiiiieiiieeeeeeeeeee 69

PE3FOME. Po3po0iieHO eKClieprMEHTAIbHY METOIUKY MOOYIO0BHU JiarpaM IUKITIYHO-
ro neopMyBaHHS MaTepialry Iepea BepPIINHOI0 BTOMHOI TPIMIMHU 3 BUKOPUCTAHHSIM Me-
TOIYy KOpernsmii HuppoBUX 300pa’keHb Ta alTOPUTM OOUHCICHHS MUTOMOI eHeprii oro ae-
(dopMyBaHHS 3a LMKJIIYHOTO HaBaHTaXeHHS. OOYMCIEHO EHeprilo A TPbOX 3HAYCHb
IIBUJIKOCTI TOIIMPEHHS BTOMHOI TPIIIMHM, sIKi BiAmoBimaroTe aumsHmi [lepica kiHeTHYHOT
JiarpamMu BTOMHOTO pylHyBaHHs. [loka3zaHo, IO CyMapHi €HEpreTHuHi 3aTpaTH Ha MO-
IIKOJDKEHHS MaTepialy 3a HUKJIIYHOTO HaBAaHTAKEHHS CIIIBMIPHI 3 KPUTHYHUM 3HAUCHHSM
UTOMOT eHeprii 1eOopMyBaHHS 3a KBa3iCTATUYHOTO HABAHTA)KECHHSI.

PE3FOME. Pa3zpaboTaHbl SKCIIEpUMEHTAIbHAS METOAMKA TOCTPOSHUSI THarpaMM ILUK-
JIMYECKOro 1eOpMUPOBAHMS MaTepHaia Mepes BEPIINHON YCTaTOCTHON TPEIIMHBI C HC-
MOJIb30BaHUEM METOAA KOPPEIALUH LU(PPOBBIX H300paKCHUH M aJITOPUTM BBIYHCICHUS
YIIeJIBHON 3HEepruu ero 1eOopMHUpPOBaHMS MPU NUKIMYECKOW Harpyske. Brranciiena saep-
THA JUIA TpeX 3HAUCHWH CKOPOCTH PAacIpOCTPAHEHUS YCTAJOCTHOW TPELIMHBI, KOTOPBIE
COOTBETCTBYIOT y4acTKy [Ispuca KMHETHYeCKOH AuarpaMMbl YCTaJOCTHOTO pa3pylIEHUs.
IToxa3aHo, UTO CyMMapHasi JHeprus NOBPEKACHUS IPU LUKJINYECKOM Harpy3Ke CONOCTaBH-
Ma ¢ KPUTHYECKUM 3HAa4C€HHEM YIEeJIbHON dHepruu ne(opMHUpOBaHUS MPH KBA3UCTATHYEC-
KOM Harpyske.

SUMMARY. An experimental technique for construction of the cyclic stress-strain
curves of representative volume of material ahead of the fatigue crack tip using digital
image correlation method is developed. An algorithm for specific strain energy calculation
under cyclic loading is developed. The energy for three values of fatigue crack growth rate
that correspond to the Paris region of fatigue crack growth rate curve, is calculated. It is
shown that the total energy spent for material damage under cyclic loading is close to the
critical value of specific strain energy under quasi-static loading.

Chuchman M. R. Static crack growth resistance of 20 and 30CrMo steels



1N NACE SOIULION. ....utiiiiiiieiieee et e e e e e e eeeees 76

PE3IOME. locnimxeno TpinmHocriiikicts cranei 20 Ta 30XMA B cipkoBOJHEBOMY
pozunni NACE 3a cTraTHYHHX Ta TOBTOPHO-CTaTUYHUX HANpyKeHb. BcTaHoBieHO iX mopo-
TOBi KOe(iIlieHTH IHTEHCHBHOCTI HaIpy>KeHb. 3p0OJIEHO BICHOBOK, IO IIi CTaJi IMPaKTHIHO
3aI0BOJIGHAIOTH MPUIHATI B IH)KEHEPHIN MPAKTUIIl KPUTEPii BUKOPUCTAHHS Y CIpKOBOJTHE-
BUX CEepEOBHUILAX.

PE3FOME. VccnenoBano TpemuHOCTORKOCTE ctaneit 20 u 30XMA B cepoBOIOpOI-
HoM pactBope NACE npu cTaTuyecKux U MOBTOPHO-CTATUUYECKUX HANPSDKEHUSX. Y CTAHOB-
JICHO 3HAYCHUS WX IOPOTOBBIX KO3(D(UIIMECHTOB MHTCHCUBHOCTH HampsokeHuid. CraenaH
BBIBOJI, YTO OTH CTalU NMPAKTHUECKU YIOBJIETBOPSIOT MPHUHSTHIE B WHKEHEPHOU MPAKTUKE
KpUTEPHUU UCTIOJIL30BaHUS B CEPOBOJOPOIHBIX Cpeax.

SUMMARY. Crack growth resistance of 20 and 30XMA steels in hydrogen sulfide
solution NACE under static and repetitive static stresses was studied. Their threshold stress
intensity factors were found. It was concluded that those steels satisfied the criteria adopted
in engineering practice for the use in hydrogen sulfide environments.

Terletskyi R. F. and Brukhal M. B. Transient heat transfer and stress state
in irradiated system which consists of different transparency layers........ 79

PE3IOME. ChopMynboBaHO 3aiady IO JOCIHIIKEHHS TEPMOHAIPYXKEHOTO CTaHY B
CHCTEeMI, IO CKJIAIAETHCSA 3 HECKIHUCHHMX YacTKOBO MPO30POTO Ta HEMPO30pOr0 TEPMO-
YYTJIMBHX IIAPiB, 3yMOBIICHOTO JAI€I0 TEIJIOBOIO BUIPOMiHIOBaHHS. Ha OCHOBI oTpuMaHuX
YHCIIOBHX PO3B’S3KIB BCTAHOBJICHO HHM3KY HOBHX 3aKOHOMIPHOCTEH BILIMBY TEIUIOOOMIHY
BUIIPOMIHIOBaHHSM Ha TEIUIOBY Ta MEXaHI4YHY HOBEIIHKY CHCTEMHU.

PE3IOME. ChopmynupoBaHa 3a/1a4a 00 UCCIIEIOBAaHUN TEPMOHAIPSKEHHOTO COCTOS -
HUS B CHCTEME, COCTOAIIeH M3 OSCKOHEUHBIX YACTHYHO IIPO3PAYHOrO M HENPO3PavyHOro
CJI0€B, 00YCIIOBIEHHOTO TEIUIOBBIM M3iTy4eHHeM. Ha OCHOBE MOITy4eHHBIX YHCIIOBBIX pelie-
HHUH YCTaHOBJICHO PsJi HOBBIX 3aKOHOMEPHOCTEH BIMSHHUS TEILIOOOMEHa HM3JIyYeHHEM Ha
TEIIOBOE ¥ MEXaHHYECKOE MOBEIICHUE CUCTEMBL.

SUMMARY. The problem of investigation of the thermo-stressed state in the system
containing an infinite partially semitransparent and opaque layers caused by thermal
radiation, is formulated. Analysis of numerically obtained solutions revealed new peculia-
rities of the effect of thermal radiation heat transfer on the mechanical and thermal behavior
of the system.

Solonin Yu. M., Galiy O. Z., Pershina K. D., and Kazdobin K. O.
Electrochemical properties of mechanically activated composite based
0N ZIMNCINIV AlL0Y...ceieiiiiieie et

PE3IOME. Metonamy IMKJIIYHOT BOJITAMIIEPOMETPIi Ta CIIEKTPOCKOIIi eJIeKTPOXi-
MIYHOTO IMIIEIaHCY BUSIBJICHO, III0 OKUCHEHHSI €JIEKTPOMIB i3 HUPKOHIEBOTO CIUIABY THILY
AB, y noBITpi CKOpOYy€E Mepiol aKTHBALIT 1 MiABHUIIYE TX eNeKTPOXiMiuHy eMHicTb. [Toimn-
LIEHHS 3apsIHO-PO3PSIIHUX XaPAaKTEPUCTHK LUPKOHIEBUX CILUIABIB 32 MEXaHOXIMIYHOI aK-
THBaIii 00yMOBIIEHO TOHKHM PO3MOJIIIIOM HIKEIF0 B KOMIIO3UTHOMY MaTepiaii i 301/IbIIeH-
HAM MDK(a3HOI MOBepXHi. B pe3ynpTaTi yTBOPIOETHCA OTHOPIAHIIIA MTOBEpXHEBA ILTIBKa,
10 J]a€ MOXKJIMBICTH C()OPMYBATH KBa3irOMOTEHHHH IIap Ha IOBEPXHI IMOMALTY €IEKTPOI—
€JIeKTPOJIT.

PE3FOME. MetogaMu ITUKIAYECKON BOJIBTAMIIEPOMETPHH ¥ CIIEKTPOCKOIIHU SIIEKT-
POXMMHUYECKOTO UMIIEJAHCA BBISBICHO, YTO BCJICACTBHE OKHUCICHHS JIEKTPOJIOB U3 LIUPKO-
HHUEBOro crutaBa tMna AB, Ha Bo3yxe cokpamaercst HepHoJ aKTUBAUM M IOBBIIIACTCS
IEKTPOXUMHUYECKas EMKOCTh. YIY4IIEHHE 3apsJHO-Pa3psAHBIX XaPAKTEPUCTHUK 3THUX
CIUIaBOB I10CJIE MEXaHOXMMHYECKOH aKTHBALMU OOYCIIOBJIEHO TOHKHM paclpeieieHHeM
HUKEJS B KOMIIO3UTHOM MaTepHalie U pa3BUTHEM IIOBEPXHOCTH, B pe3yibTaTre 4ero oopa-



3yercs Ooyiee OMHOPOIHAS TMOBEPXHOCTHAS IUICHKA, MMO3BOJIAIOMAs CHOPMHUPOBATH KBa3U-
TOMOTCHHBIH CJI0H Ha TIOBEPXHOCTH Pa3Jiela dIEKTPOA—3ICKTPOIHT.

SUMMARY. By the methods of voltammetry and electrochemical impedance spectro-
scopy it was shown that the oxidation of the zirconium alloy electrodes of AB, type in air
reduces the activation period and increases the electrochemical capacity. The improvement
of charge - discharge characteristics of zirconium alloys after mechanical activation results
from the fine distribution of nickel in the composite material and increase of the interface.
As a result better homogeneity of the oxide film is obtained, providing a quasi-homogene-
ous reaction space formation at the electrode—electrolyte interface.

Malyshev V. V., Gab A. 1., Shakhnin D. B., and Shuster D. Preparation
of disperse powders of VI-B group metals silicides by halogenide-oxide
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PE3FOME. JlocnimkeHo eneKTpOXiMi4Hy MOBENiHKY XpoM(MoiiOneH, Bombdpam)- i
KPEMHI€BMICHHX PO3IUIABIB i BCTAHOBICHO YMOBH CHHTE3Y CHIIIIHIIB XpOMY, MOJIOIeHY Ta
BOJIb()paMy y BUIJISI BUCOKOJMCIIEPCHUX MTOPOILIKIB EJICKTPOIII30M I'aJIOTeHITHO-OKCHIHUX
PO3ILIABIB.

PE3IOME. V3y4eHo 3JIeKTPOXUMHUYECKOE TTOBEJCHUE XpoM(MOJIMO/IeH, BOIb(pam)- U
KPEMHHIICO/IEpIKAILMX PAcIUIaBOB U YCTAHOBIICHBI YCIOBHSI CHUHTE3a CHITULIMA0B XpPOMa, MO-
nubneHa U Bojb(pamMa B BHJE BBICOKOAMCIIEPCHBIX IMOPOIIKOB 3JIEKTPOJIM30M raliore-
HUJHO-OKCHJHBIX PACILIaBOB.

SUMMARY. Electrochemical behavior of chromium (molybdenum, tungsten) and
silicon containing melts was studied. Conditions were found for synthesis of silicides of
chromium, molybdenum, and tungsten in the form of fine powders by electrolysis of
halide-oxide melts.

Levytskyi V. Ye., Katruk D. S., Shybanova A. M., Bilyi L. M., and Humenetskyi T. V.
Physicochemical properties of modified polyester-polyvinylchloride
COMPOSILIONS ....vievievierierieeteiieeteeseesseesseseessesseessesseessesseessesseessesseessesssessensseenns 100

PE3IOME. JlocnimkeHo (i3nKO-XiMiuHI 3aKOHOMIpHOCTI MOnu(]ikyBaHHSI HeHacHye-
HUX TIOJIIECTEPHUX CMOJI TIOJIIBIHUIXJIOPUIOM Y IPHUCYTHOCTI JiecTepTanaTHUX IUIacTudika-
TOpIB. BHsIBIIEHO BIUIMB KOMIIOHEHTHOIO CKJIajJy Ha O0COOJMBOCTI MOP(OJIOTIYHHUX 3MiH 1 Xa-
paKTep MDKMOJIEKYJISIPHUX B3a€MOAIN Y MOM(IKOBaHMX TIOTIECTEPHUX KOMITO3UIIISX, & TAKOXK
MONIBIHUIXJIOpUAY Ha 1X (hi3HKO-MeXaHIuHi Ta aAre3iifHi BIACTHBOCTI.

PE3IOME. VccnenoBanbl GU3NKO-XUMAYECKUE 3aKOHOMEPHOCTH MOIUDHUITUPOBAHUS
HEHACHIIEHHBIX nonuddupHbix cmoi [IBX B npucyrcrBun anddupdranareix miactudu-
KaTOpOB. YCTaHOBIICHO BIHMSHUE KOMIIOHEHTHOTO COCTaBa Ha OCOOCHHOCTH MOP(OJIOTH-
YECKHX M3MCHEHHUI M XapaKTep MEKMOJCKYISIPHBIX B3aMMOJCHCTBHIA B MOIUDHUIIAPOBAH-
HBIX TTONMU3(UPHBIX KoMmo3unusx. M3ydeno musaue [IBX Ha (u3nMK0o-MeXaHUYECKUE U
aJIre3MOHHBIC CBOMCTBA MOIU(MHUIIMPOBAHHBIX MOJUI(DUPHBIX MAaTEPHUATIOB.

SUMMARY. Physicochemical regularities of modification of unsaturated polyester
resins by polyvinylchloride in the presence of diester phthalate plasticizers are investigated.
The influence of the component composition on the peculiarities of morphological changes
and nature of intermolecular interactions in the modified polyester compositions is estab-
lished. The influence of polyvinylchloride on physicomechanical and adhesive properties of
the modified polyester materials are determined.

Krechkovska H. V. and Student O. Z. Assessment of steam pipeline steels
degradation by impact toughness on the specimens with a cut
Of different-GEOmMELIY.......cccevuieiiiiiee e e 106



PE3FOME. TlpoanamnizoBano ymapHy B’s3kicte KCU i1 KCV TennoOTpUBKHX cTanei
I5XIMI1® Ta 12X1M® 3 npsMoi AiISTHKA, 3BapHOTO 3’ €IHAHHS Ta Pi3HUX 30H THHIB IIPOTO-
HiB TEC 3a pesynpraTamMu BUNpoO BimmoBimHO 3pa3kie Menaxe i [llapmi. BussieHo oco6-
JMBOCTI il 3MIHHM 3aJIEKHO Bl TPUBAJIOCTI €KCIUTyaTalil Ta KUIbKOCTI 3yMHOK 0J0KiB. Bcra-
HOBJICHO, III0 BHACJIIIOK €KCIUTyarauiiHol nerpananii Merany BigHomenHss KCU/KCV icrort-
HO 3pOCTa€ uepe3 IHTEHCHBHIIIIE 3HIKEHHS OIOpPY MOIIMPEHHIO TPILMHK TIOPIBHSIHO 3 OIOPOM
11 3apOHKEHHIO.

PE3FOME. Tlpoananm3upoBaHa ymapHas Bsi3kocTb KCU u KCV TemnoycTOHYnBBIX
craneit 15X1IM1® u 12X1M® ¢ npsmoro ygactka naponpoozoB TOC, ero cBapHOTo coe-
JUHEHWS ¥ Pa3IMYHBIX 30H M3THOOB (10 pe3ylibTaTaM UCIBITaHUH COOTBETCTBEHHO 00pas3-
noB Menaxe u llapnu). BeisiBneHs! 0COOCHHOCTH UX M3MEHEHHUS B 3aBUCUMOCTH OT IPO-
JIOJDKUTEIIFHOCTH SKCIUTyaTallik M KOJIMYECTBa OCTaHOBOK OiiokoB. [lokaszaHo, 4to B pe-
3yIbTaTe HKCIUTyaTallMOHHOH Jerpananuu Metamia otHomenne KCU / KCV cymecTBeHHO
BO3pacTaeT u3-3a 0oJiee WHTEHCHBHOTO CHM)KEHHS COIPOTHUBIICHHS DPACIPOCTPAHEHUIO
TPEIIMHBI 110 CPABHEHUIO C COIPOTHBIICHUEM €€ 3aPOXKACHHIO.

SUMMARY. The impact toughness KCU and KCV values (using, respectively, the
Menage and Charpy specimens) of the 15X1M1® and 12X1M® heat-resistant steels from
a straight section of the HPP steam pipelines, its welded joints and different zones of bends
were analyzed. The features of their changes, depending on the operation lifetime and
shutdown number of blocks, are found. It is shown that as a result of service degradation of
metal the KCU / KCV ratio significantly increases due to the more intensive reduction of
the crack growth resistance in comparison with the crack initiation one.

Ghazvinloo H. R. and Honarbakhsh-Raouf A. Influence of quenching/partitioning
temperature on morphology of 37MnSi5 steel.........ccovevieiieiinieniieeeee, 111

PE3FOME. 3a octaHHI 1Ba NECSATWIITTS CIIOCTEPIral0Th 3HAUYHY TEHICHIIIO 10 PO3-
BUTKY HOBHUX CTaJIell TPETHOTO TOKOJIIHHS, SIKi BUKOPHUCTOBYIOTh B aBTOMOOITBHIN ITPOMIIC-
moBocrti. llIneep 3ampornonyBaB HOBY TepMOOOpOOKY — rapTyBaHHS/pparMeHTyBaHHS (T10-
JIJICHHS), IKa € HOBOIO CTpaTerielo BUPOOHMIITBA CTAJEH, SIKi TIOEJHYIOTh BUCOKY MII[HICTh
Ta 3Ha4YHY JIOBTOBIYHICTb. J[OCHIPKEHO BIUIMB TEMIIEpaTypy rapTyBaHHs/(QparMeHTyBaHHS
Ha MOPGOJIOTio Ta MIKPOCTPYKTYpy cTtaii 37MnSiSS5. Jlist 1iboro odpaiu Taki Temrepary-
pu crapinns: 210; 238 ta 270°C. Ilicis TepM0o0OpPOOKH BU3HAYAIM Ta ITOPIBHIOBAIN MIKpO-
CTPYKTYpPHI XapaKTEePHUCTHKH 3 BUKOPHCTAHHIM CKaHIBHOTO €JIEKTPOHHOTO Ta €MiCiHHOTO
MiKPOCKOTIiB.

PE3IOME. 3a nocienHue 1Ba AeCATHIETHS HAOIIOMaeTCs 3HAYNTEIbHAS TEHAEHIHS K
Pa3BUTHIO HOBBIX CTaJeld TPETHErO MOKOJICHHS, KOTOPBIC HCIIONB3YIOT B aBTOMOOMIBHOIM
npombinuieHHOCTH. 1llneep mpeayioKuw HOBYIO TEPMOOOPAOOTKY — 3aKajka/(pparMeHTH-
poBaHue (pa3JeneHue), KOTopas SBIICTCS HOBOM CTpaTeruedl Mpou3BOACTBA CTaleH, CO-
YETAIIIUX BHICOKYIO MPOYHOCTh M 3HAYUTENBHYIO JIOJITOBEUYHOCTh. MccnenoBano BiusHUE
TEMIIepaTypbl 3aKajKk/ (GparMeHTHPOBaHMS Ha MOP(OJOTHUI0 U MHKPOCTPYKTYPY CTalu
37MnSiS5. Ins sToro BeIOpanu Takue TemnepaTypsl ctapeHus 210; 238 u 270°C. Ilocme
TePMOOOPaOOTKH OMpEAEISUIN U CPAaBHUBAIN MHKPOCTPYKTYPHBIE XapaKTEPUCTHKH C HC-
MTOJTb30BAHNEM CKaHHPYIOIIETO 3JIEKTPOHHOTO W IMUCCHOHHOT'O MHKPOCKOIIOB.

SUMMARY. In the last two decades an extreme tendency towards the development of
the third-generation of advanced high-strength steels for the automotive industry can be
observed. As a novel heat treatment process quenching and partitioning was originally
proposed by Speer et al. This process is one of the new strategies to produce the steel with a
combination of high strength and considerable ductility. The influence of quenching/parti-
tioning temperature on morphology and microstructure of 37MnSi5 steel during quenching
and partitioning process was studied. To this aim, 210, 238 and 270°C were chosen as
quenching temperature, and 300, 400 and 450°C as partitioning temperature. After the heat



treatments the microstructural characteristics were evaluated, compared, and discussed using
a scanning electron microscope and a field emission-scanning electron microscope.

Matsko 1. Yo., Javorsky I. M., Yuzefovych R. M., and Zakrzewski Z. The influence
of damping parameters and stochastic loading on the properties
of longitudinal oscillations of a cracked 10d.........cccceceriiniiniiiniiniee, 118

PE3IOME. TlpoaHasi3oBaHO JAETEPMIHOBaHY Ta CTOXACTHYHY CKJIAJOBI peamizarii
MO30BXKHIX KOJMBaHb CTPHIKHS 3 TPILIMHOK, SKi 3HAXOIATH 32 IOINOMOIOK YHCIOBHX
PO3B’SI3KIB HEJHIHHOTO TU(EPEHIIaIbHOr0 PIBHSHHS 31 CTOXaCTUYHOI BUMYIIYBAJILHOIO
cuioro. ITokazaHo, mo xoediuieHT neMIipyBaHHS CyTTEBO BIUIMBA€E HA CTPYKTYPY BUMY-
IICHUX KOJINBaHb, 10 MPHU3BOIUTH JO 3MIiHHM JTiarHOCTHYHUX mHapamerpiB. HaBemeno pe-
3yNbTaTH aHAJNI3y 3aJIeKHOCTEH XapaKTEpUCTUK KOJIMBAHb Bl 4acTOT HECY4ol croxac-
TUYHOI BUMYITYBaJIbHOI CHJIM, & TAaKOX BiJ IIBUIKOCTI 3aHWKAHHS KOPEIAIINHNX 3B’ A3KiB
il OruHaro4o1.

PE3FOME. TlpoaHanu3upoBaHO AETEPMUHUPOBAHHYIO U CTOXACTUYECKYIO COCTABILA-
IOIINe peann3alii IPOJOJIEHBIX KOJIEOaHUI CTEP)KHS C TPEHIMHOH, KOTOpPBIE HAaXOIST C
MIOMOIIBIO YMCIICHHBIX PElIeHUH HennHeWHoro nuddQepeHnnaibHoro ypaBHEHHs CO CTO-
XacTHYeCKOHW BBIHYXHatomel cuioil. [lokazano, uyro koaddunuent nemnduposaHus cy-
IIECTBEHHO BJIHACT HAa CTPYKTYPY BBIHYXICHHBIX KOHe6aHHﬁ, YTO MPUBOAUT K USMCHCHHUIO
JIMarHOCTHYECKUX MapaMeTpoB. IIpuBeseHbI pe3yabTaThl aHATN3a 3aBUCUMOCTEH XapakTe-
PUCTHK KOJIEOAaHUH OT YacTOTHI HECYIIeW CTOXACTHUECKOW BBIHYKIAIOIICH CHIIBI, a TaKkKe
OT CKOPOCTH 3aTyXaHUs KOPPEISIIIUOHHBIX CBS3€H ee Orndaromei.

SUMMARY. The analysis of deterministic and stochastic parts of longitudinal oscilla-
tion of a cracked beam, obtained by the numerical solutions of nonlinear differential equa-
tion with stochastic loading, is provided. It is shown that damping coefficient significantly
affects the forced oscillations structure, thus leading to the changes of diagnostic parameter
values. The results of analysis of the dependences of oscillation characteristics on career
frequency of stochastic loading and also on damping rapidity of envelope correlations are
given.

Zvirko O. I. Electrochemical methods of evaluation of degradation
of long-term operation structural Steels...........ccceveeeiirieiiniereenieeeee e, 126

PE3FOME. TpuBana eKcIulyaTamis KOHCTPYKIIIHHUX CTaJeld MPH3BOIUTH IO 3MiH iX
CTaHy, 110 BIUIMBAE HE TUILKM HAa MEXaHIYHI Y KOPO31HHO-MEXaHIuHI BIACTUBOCTI METANTY,
ajie 1 Ha MOro eNeKTPOXIMIYHI XapaKTepUCTHKHU. J{oCiipkeHO ByrieneBi, HU3bKOJIEroBaH1
Ta HepXKaBHi craini micns ix excruryarauii Bix 30 no 6inbsine 100 pokis. [IpoananizoBaHo, 3
oJTHOTO OOKY, JIesiKi 3aKOHOMIPHOCTI Jierpajanii crajeil 3 ypaxyBaHHSIM yMOB MEXaHIYHOTO
HABaHTAXXCHHS Ta JIii KOPO3UBHHUX CEPEIOBHII, a 3 iHIIOTO — €IEKTPOXIMIYHUI BiATYK Ha
3MiHy cTaHy crayneil. OTpuMaHi pe3ynbTaTH CIpPSIMOBaHI Ha JiarHOCTYBaHHS Aerpajaartii
MeXaHIYHUX BIACTUBOCTEH CTayleli 3 BUKOPUCTAHHSIM EIEKTPOXIMIYHHX ITiTXOJIiB.

PE3FOME. [IimTtenpHast SKCIUTyaTalus KOHCTPYKIIMOHHBIX CTANeH MPUBOINUT K U3Me-
HEHUSIM UX COCTOSIHHSI, YTO BJIMSET HE TOJIKO Ha MEXaHMYECKUE WIJIM KOPPO3MOHHO-MeXa-
HUYECKHE CBOMCTBA METaJlJIa, HO M Ha €r0 3JIEKTPOXUMUYECKHE XapakTepucTuku. Vceaeno-
BaHBl YTJIEPOAUCTHIC, HU3KOJETUPOBAHHbIE M HEP)KABEIOLINE CTAIM TOCHIe UX IKCIUTyaTa-
uu ot 30 1o 6omnee 100 ser. [Ipoananu3upoBaHbl, ¢ OJHONH CTOPOHBI, HEKOTOPHIC 3aKOHO-
MEPHOCTH Aerpajallui CTajlel ¢ y4ETOM YCJIOBUN MEXAHUYECKOTO HATPYKEHUSI U IEHCTBUS
KOPPO3HOHHBIX CPEll, @ C IPYroi — 3JIEKTPOXUMHUIECKUI OTKIIMK HAa NU3MEHEHUE COCTOSHUS



cTaJyei. HOHY‘ICHHLIC PE3YyIbTAaThl HAIIPABJICHBI HAa AUArHOCTUKY JAfrpajalilui MEXaHW-
YeCKHX CBOMCTB CTaJICH C UCIIOJIb30BaHUEM SJICKTPOXUMHNYICCKUX MTOAXOJ0B.

SUMMARY. Long-term operation of structural steels leads to changes in their state,
which affect not only the mechanical or stress corrosion properties of the metal, but also its
electrochemical characteristics. Carbon, low-alloy and stainless steels after operation for 30
to more than 100 years were the research objects. The regularities of steels degradation,
taking into account the mechanical loading conditions and corrosive environments action,
on the one hand, and an electrochemical response to steels state change, on the other, were
analyzed. The obtained results are focused on a degradation diagnostics of the mechanical
properties of steels, using the electrochemical approaches.

Yavorskyi V. T., Znak Z. O., Sukhatskyi Yu. V., and Mnykh R. V. Energy
characteristics of aggressive water media treatment
in hydrodynamic Cavitator.........coccevereerieiierenieeeeteeeeee e 132

PE3IOME. TlpoananizoBaHO 00JIacTi 3aCTOCYBaHHsI yJIbTPa3BYKOBHX Ta TiIpOJHMHA-
MIYHAX TEHEepaTOpiB KaBITAIlIHHWUX IIONIB, 30KpeMa Uil (Pi3MKO-MEXaHIYHUX IMPOIIECiB.
EdexkTuBHiCTh PO3BUTKY KaBITAIMHUX SBUII 32 PI3HUX KOHCTPYKTHBHUX IapaMeTpiB
CTPYMEHEBOI'O KaBiTaTOpa OLIHEHO J[BOMa METOAAaMH — KaJIOPUMETPHUYHUM Ta COHOXIMid-
HOT'O aHaiizy. BcTaHOBJIEHO KOHCTPYKTHBHI 0COOIMBOCTI KaBiTaropa (KUIBKICTh Ta JiaMeTp
cores, KyT MK HUMH TOIIO), 32 SIKUX 3a0e31e4YyeThCsi MaKCUMallbHE TIEPETBOPEHHS KiHe-
TUYHOI €HEepPrii CTPyMEHiB BOJAHOTO CEPEOBHINA Y TEIUIOBY, sIKa BUpaKae CyMapHHUI eHepre-
THIHUHA eeKT mepediry (i3uKo-MeXaHI9HUX 1 (I3UKO-XIMIYHHX TPOIIECIB Ta SIBUII Y KaBiTa-
LiIfHOMY ITOJII.

PE3FOME. TlpoaHanm3upoBaHbl OOJIACTH TPUMEHEHHS YIbTPAa3BYKOBBIX M THIAPOIH-
HaMUYECKUX T'€HEpaToOpOB KaBUTAILMOHHBIX I0JIeH, B YAaCTHOCTHU JJIsl OCYLIeCTBIEeHUs (u-
3MKO-MEXaHWYECKHX MpoueccoB. DPPEeKTUBHOCTh Pa3BUTHSI KABUTALMOHHBIX SIBICHUN NPU
Pa3IMYHBIX KOHCTPYKTUBHBIX ITapaMeTpax CTPYHWHOTO KaBUTATOPa OLEHMIN ABYMS METO/a-
MH — KaJIOPUMETPUYECKUM U COHOXHMMMYECKOTO aHajlN3a. Y CTAaHOBJIEHO KOHCTPYKTHUBHBIE
0COOEHHOCTH KaBHTaTOpa (KOJUYECTBO M TUAMETP COIEN, Yrod MEXIy HAMH H T.II.), IPU
KOTOPBIX 00ECIICUMBAETCS MaKCHMallbHOE NPeo0pa3oBaHNe KHHETHUECKON SHEprum CTpyi
BOJIHOI cpefibl B TEIUIOBYIO, KOTOPAsl BBIPAXKAaeT CyMMAapHbIH SHepreTnieckui a¢dext mpo-
TEKaHNs (U3UKO-MEXaHWYECKUX M (PU3HKO-XMMHUYECKHX INPOIECCOB M SBJICHUH B KaBUTa-
LIUOHHOM IIOJI€.

SUMMARY. The areas of application of ultrasonic and hydrodynamic emitters of
cavitation fields, in particular for physical and mechanical processes, are analyzed. The
effectiveness of cavitation for various design parameters of inkjet cavitator is assessed by
two methods — calorimetric and by acoustochemical analysis. The cavitator design features
(number and diameter of the nozzle, angle between them, etc.), for which a maximum con-
version of kinetic energy jets of water environment into heat is provided, which expresses
the total energy effect of physicomechanical and physicochemical processes and pheno-
mena occurring in the cavitation field, are established.

Protasov A. G. A method of statistical processing of the impedance testing
MEthod data........ccoiriiiniiiniiccc e 137

PE3IOME. BuBueHo cnocoOu miBUILEHHS 1HGOPMAaTUBHOCTI iMIIEaHCHOTO METOoa
HepyiHIBHOTO KOHTpouo. [IpoananizoBaHo CTaTHCTUYHI METOIM 00pOOKH iH(OPMATHBHUX
CUTHAJIIB JIJIS TIOJIIIIIIIEHHS BipOTiAHOCTI KOHTPOJIO. JIJIsl CTaTUCTUYHOT 0OpOOKH aHUX, OT-
PHMAaHHUX 32 JIOTIOMOTOI0 IMIIEITAHCHOTO Je(DEKTOCKOIIA, 3aPOIIOHOBAHA MPOIEypa MOCi-
IOBHOTO aHami3zy Banpma, sika 1acTh MOXKIUBICTh TOYHIIIE BU3HAYUTH MeXi HedeKxTy y
CTUIBHUKOBIH CTPYKTYPi.

PE3IOME. V3y4ensl criocoObl MOBHIMIEHNST HHPOPMATUBHOCTH UMIIEJAHCHOTO METO-
Jia Hepa3pylIarouero KOHTpous. [IpoaHaan3upoBaHbl CTATHCTUYECKHE METOABI 00paboTKH
WH(OPMATUBHBIX CHTHAJIOB C LIENBIO YIYy4IICHHs IOCTOBEPHOCTH KOHTpois. /s cratuc-



TUYECKOH OOpabOTKH JAaHHBIX, IMOMYYEHHBIX C ITOMOIIBIO MMIIEAHCHOTO Ae(EKTOCKOIA,
MIPEATIOKEHO HCIIONB30BaTh IPOLENypy IOCIeNI0BaTeIbHOTO aHaim3a Banbna, xotopas
MI03BOJISIET ©0JIee TOYHO ONPEAETUTh KOOPIMHATHI IPAaHMIIBI 1e()eKTa B COTOBOM CTPYKTYpE.

SUMMARY. The ways of the improvement of informativity of the impedance method
of nondestructive testing are studies. The application of the statistical methods for informa-
tion signal processing in order to improve reliability of testing is analyzed. It is proposed to
use the procedure of the Wald sequential analysis for statistical processing of the data obta-
ined by an impedance flaw gauge. The result of the mentioned procedure is the possibility
to get a more accurate value of the defect boundary coordinates in a cellular construction.
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