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PE3IOME. Y3aranbHeHO pe3yJbTaTH TEOPETHYHMX Ta MPAaKTHUYHHUX HalpalloBaHb aB-
TOpPIB y Taiy3i HepYHHIBHOTO KOHTPOJIO AieJeKTpHYHHUX MaTepiamiB [1-9]. 3okpema, mooy-
JIOBAaHO TPHUCTPIH JUI1 ENeKTPOMAarHeTHUX HaJBUCOKOYACTOTHHX BHMIDIOBaHb Ta MaTeMa-
THYHY MOJENb BHUMIPSIHUX JaHHX, @ TAKOXX PO3BHHYTO MeETOJ 0OpOOKM pe3ysbTaTiB BUMi-
PIOBaHHS 3 METOIO BUSBJICHHS IIJIOBEPXHEBHX HEOJHOPIMHOCTEH y AICNEKTPUYHMX MaTe-
pianax. OCOOJMBICTIO 3aIPOMOHOBAHOIO MIAXOIy € Te, [0 CXeMa BUMIPIOBAHb CTBOpPEHA 3a
NPUHLMIOM BHU3HAuY€HHS aMmIulity . HesBaxkaroum Ha BincyTHICT (a30Boi iHpopmauii,
BimmoBinHa 00poOKa Jae 3MOTy Bi3yalli3yBaTd 30BHILIHIO Ta MEPIIy BHYTPILIHIO MOBEPXHI
Nojily MatepiamiB, a 3 MaTeMaTHYHOTO aHaJli3y KOMIIOHEHT PO3CISIHOTO MOJISI BIAETHCS
KUIbKICHO IHTepIpeTyBaTH pe3yibTaTd BUMIpiB. TeopeTHuHi BUCHOBKHM MiATBEPIHKEHO
eKCIIepHUM EHTAJIEHO.

PE3IOME. O600mieHsl pe3ylIbTaThl TEOPETHYECKHX U MPaKTUUECKUX HapaboOTOK aB-
TOPOB B 00JIACTM HEPa3pyIIAIOUIETO KOHTPONS MMIJIEKTpHUYECKHX MaTtepuanoB [1-9]. B
YaCTHOCTH, HOCTPOCHBI YCTPOWCTBO I 3JICKTPOMATHUTHBIX CBEPXBBICOKOYACTOTHBIX H3-
MepeHHi, MaTeMaTHIecKas MOJIeTb U3MEPEHHBIX JAaHHBIX, a TAKKE Pa3BUT METO 00paboTku
Pe3yJIbTATOB M3MEPEHUS C IENbI0 BBISABICHUS IOIOBEPXHOCTHBIX HEOJHOPOJHOCTEH B
JVRIEKTPUIEeCKUX MateprantaXx. OcOOEHHOCTBIO MPEMIaracMoro MoaxoJa SBIETCS TO, YTO
cXeMa WM3MEpEHHH CO3/aHa M0 NPHUHIUIY OINpejAeieHus aMImTyael. HecmoTps Ha oT-
cytctBue (a3oBoil mHGOpMAaNMK, COOTBETCTBYIOMAs 00pabOTKa MO3BOJET BU3YaIN3HPO-
BaTh BHEIIHIOI U NIEPBYI0 BHYTPEHHIOI MOBEPXHOCTH pa3zicia MaTepHaloB, a aHAIU3 CO-
CTaBIMIOIIUX PACCESIHHOTO MOJI KOJMYECTBEHHO HHTEPIIPETUPOBATE PE3YIIbTAaThl H3MEPE HU.
TeopeTiaeckue BBIBOIBI TOATBEPIKICHBI SKCIIEPHM CHTAIBHO.

SUMMARY. The results of both theoretical and practical researches [1-9] of the
authors in the field of nondestructive testing of dielectric materials are generalized. In
particular, a device for electromagnetic super high-frequency measuring and mathematical
model of the measured data is constructed. The method of the measured data processing is
developed in order to detect subsurface inhomogeneities in dielectric materials. A
peculiarity of the proposed method is that the measuring scheme is built according to the
principle of amplitude measurement. Despite the absence of phase data the appropriate
processing allows to visualize the external and the first internal interfaces of the materials.
Mathematical analysis of scattered field components gives possibility to explain
quantitatively the measurements results. Theoretically drawn conclusions are verified by
experiments.

Lobanov L. M. and Pivtorak V. A. Diagnostics of structures using methods
of electron shearography and speckle-interferometry........ocooennenerneceenseeens 23



PE3IOME. Po3po6iieHO METOAMKY HepYyWHIBHOTO KOHTPOJIIO SIKOCTI 1 BU3HAYEHHS 3a-
JIMIIKOBUX HANpy> KeHb 3BAPHUX KOHCTPYKIIH HAa OCHOBI €JNIEKTPOHHOT muporpadii Ta crexi-
iHTepdepometpii. CrBopeHO KoMMakTHI muporpadiuHi Ta choeKI-iHTepdepomMeTpuyHi
CHUCTEeMH BHUMIpy, SIKi JAIOTh MOJJIMBICTH JOCHIDKYBaTH 3BapHiI KOHCTPYKIIi mixg dac ix
BUTOTOBJIEHHA Ta exciuryartanil. [TomaHo pe3yibTaTH MArHOCTUKH SKOCTI 1 HANPY>KEHOTO
CTaHy €JIEMEHTIB 3BapHHX IaHeled i3 BHCOKOMIIHOTO THTAaHOBOTO cruiaBy BT-20 Ta Tex-
HOJIOTIIO BU3HAUCHHS AlaMeTpa spa 3BapHUX TOUKOBUX 3’ €JHAHb.

PE3IOME. Pa3paboTaHa MeToIMKa HEpa3pyIIAIONIETO KOHTPOII KauecTBa M OIpese-
JIEHUSl OCTAaTOYHBIX HANpsKEHUH CBAapHBIX KOHCTPYKIMHM Ha OCHOBE JJIEKIPOHHOH IIUPO -
rpa¢puu u cnexin-uHTepdepoMeTpun. Co3MaHEI KOMITAKTHBIE MIHPOTpaduIecKkne W CIeKiI-
uHTep(hEepOMEeTpUUECKHEe HM3MEPUTEIBHBIE CHCTEMBI, KOTOPBIC MO3BOJIIIOT HCCIEI0BATh
CBApHBIC KOHCTPYKOHU B YCJIOBHUAX HUX H3IOTOBJICHHUA MW OKCILTyaTallUH. HPCIICTaBHeHBI
Ppe3ybTaThl JUATHOCTUKH Ka4d€CTBA MW HANPSIKCHHOTO COCTOSAHHSA DJDJIICMCHTOB CBAPHBIX
naHeyiell U3 BBICOKONPOYHOro TUTaHOBOro cmiaBa BT-20 u TexHosorust omnpenaeseHus
JMaMeTpa Apa CBapHBIX TOYEUHBIX COEAMHEHUH.

SUMMARY. The methods of non-destructive testing of the quality and determination
of residual stresses of welded structures were developed, basing on electron shearography
and speckle-interferometry. The compact shearography and speckle-interferometry
measuring systems were created allowing the weld structures investigation under
conditions of their manufacture and operation. The results of diagnostics of the quality and
stressed state of the elements of welded panels of BT-20 high-strength titanium alloy and
technology for determination of the weld spot nugget were presented.

Tsyrulnyk O. T. Use of the electrochemistry methods in diagnostics
of the technical state of structural materials .............cccoceviviiensscceecce s 29

PE3IOME. Po3risiHyTO MOJKJIMBICTh BUKOPHUCTaHHS enekTpoxiMiaaux (EX) mimxoniB as
aHaJi3y TeXHIYHOTO CTaHy KOHCTPYKI[ITHMX METaJeBUX MaTepialliB Ha CTaIifX MPOEKTyBaAHHS
Ta IX TpMBaJIOi ekcIuTyatalii B KOPO3WBHO-HABOHIOBAILHUX CepeloBHIIax. BussieHo, 1o,
aHAJI3yI04M BIUIMB HANPYXCHb HA IHTEHCHBHICTH KOPO3IMHMX ypa)KeHb, BaXKIMBO BPaxo-
ByBaTH HecTamioHapHi EX mpomecu B3aemomii MeTany CBDKOAeGOPMOBaHOT MOBEPXHI 3i
CEpeIOBUIEM, IO € OCHOBOK Il MPOTHO3YBAaHHS KOPO3IMHOI TPHUBKOCTI, KOPO3iHHO-
BTOMHO{ MIITHOCTI Ta OIPHOCTI KaBiTallii. BuBUeHO BINMB eKcIUTyaTamifHUX YHHHHUKIB
(TpuBanocTi exciuryartanii, abcopOOBaHOTO BOJHIO, KOHTAKTHOI KOPO3ii, MaKporajIbsBaHO Iap,
0i0aKTHBHOTO CEpENOBHINA) Ha KOPO3idHE 1 KOPO3iMHO-MexaHidHe PyHHYBAHHS CTaJICH.
[lokazaHO MOJMBICTE 3aCTOCYBaHHS METOMIB CTamioHapHOI i HectamioHapHoi EX mia
TPOTHO3YBaHHS €()EeKTUBHOCTI MPOTEKTOPHOTO Ta IHTIOITOPHOTO 3aXWCTy CTajed HaBaHTa-
JKEHUX KOHCTPYKIiH. OOTpyHTOBaHO €(eKTHBHICTh MEeBHUX EX XapaKTepHCTHK JUIS OIIHIO-
BaHH CKCIUTyaTalliifHOT Nerpajamii MeXaHITHUX BIaCTHBOCTEH.

PE3IOME. PaccMoTpeHa BO3MOXHOCTh HCIOJIb30BaHHUS BJIeKTpoxuMuueckux (DX)
HOJX0J0B K aHAIM3y TEXHUYECKOTO COCTOSIHUS KOHCTPYKIHOHHBIX METANIMYECKUX MaTe-
pHANloB Ha CTaJUAX MPOEKTHPOBAHUS U X JUIMTENBHON DKCIIyaTallMd B KOPPO3HOHHO -Ha-
BOJIOPOKUBAIOIIUX CpeJaX. YCTAaHOBIEHO, YTO, AHANM3MUPYs BIMAHUE HANpsDKEHUH Ha
UHTEHCUBHOCTh KOPPO3HOHHBIX MOBPEXKIECHHH, Ba)KHO YUMTHIBATh HECTallMOHapHbIE DX
npolecchl B3aUMOJICHCTBHS MeTajlia CBexXeIeGOopMUPOBAHON MMOBEPXHOCTH CO CPEAOi, UTO
SIBIIIETCS. OCHOBOM JUIl IPOTHO3UPOBAHUS KOPPO3MOHHOHN CTOMKOCTH, KOPPO3HOHHO-yCTa-
JIOCTHOH MPOYHOCTU U CONPOTUBJICHUS KaBUTALMH, a BIMSHUE BOJIOPO/ia Ha CBOMCTBA CTaJIeH
HpeaIoYTHTeNbHEE ONPEIeATh IPH HaBOAOPOKUBAHUH HAMPSDKEHHOTO MeETallla, 0COOEHHO
B oOnacTi mnacTudeckux jgedopmaruii. [IpoaHanmm3upoBaHO BIMSHHE YKCIUTyaTaI[MOHHBIX
(axkTopoB (IWIMTENBHOCTH SKCIUTyaTallMH, a0cOpOMPOBAHHOTO BOAOPOJAA, KOHTAKTHOM
KOPPO3HH, MaKporajabBaHOIap, OMOAaKTUBHOMN Cpelbl) Ha HHTCHCU(UKAIIMIO KOPPO3HOHHOTO
U KOPPO3HMOHHO-MEXaHHYIECKOTO pa3pyuIieHus ctaneil. [lokazaHa BO3MOKHOCTD IPUM EHEHUS



METOZIOB CTAI[MOHAPHOM U HECTAHOHAPHOI JJEKTPOXMMUHU [ MPOTHO3HPOBAHUS
9} dexTMBHOCTH MNPOTEKTOPHOW UM  WHTUOMTOPHON 3amUTBl CTajeld HarpyXeHHBIX
koHCTpyKnuii. O6ocHOBaHa 3¢ ()EeKTHBHOCTH OmpeeneHHbIX DX XapaKTepUCTHK UTS OLEHKU
JKCIUTyaTallMOHHOM JIerpaJallii MeXaHU4eCKUX CBOMCTB.

SUMMARY. The use of the electrochemical (EC) approaches to the analysis of the
technical state of structural metal materials at the stages of design and their long-term
service in corrosion-hydrogen environments is considered. It is important when analyzing
the stresses effect on the intensity of corrosion damages to take into account the non-
stationary EC processes of metal interaction with environment, which is the base for
prediction of the corrosion resistance, corrosion-fatigue strength and cavitation resistance.
It is preferable to evaluate the effect of hydrogen on the properties of steels under
hydrogenation of the stressed metal, especially in the range of plastic deformation. The
influence of operation factors (service time, adsorbed hydrogen, contact corrosion,
macrogalvanic couples, bioactive medium) on the intensity of corrosion and corrosion-
mechanical fracture of steels is shown. The possibility of use of the method of stationary
and non-stationary electrochemistry for prediction of the effectiveness of protector and
inhibitor protection of steels of loaded structures is demonstrated. The effectiveness of
certain EC characteristics usage for the evaluation of in-service degradation of the
mechanical properties is substantiated.

Vdovychenko O. V. Use of mechanical resonance techniques for detection
of damage in steam pipeline Steels after SErVICe. ... 40

PE3FOME. JliHiiiHI Ta HeJiHIHHI METOJM MEXaHIYHOTO PE30HAHCY BHKOPHUCTAHO IS
BHSBJICHHS TOIIKOMKEHOCT cTajed micas ~7-10%..2,45.10° h eKCcIUTyaTalii B MaporoHax
TEIUIOCNCKTPOIICHTpal. BH3HAaUYeHO MIBUAKICTE 3BYKY, JCKPEMEHT KOJMBAaHb 1 HOro 3a-
JIOKHICTh Bil aMIUNTYM MaKCHUMaJIbHUX LMKIYHHUX HAMpPY’>KEeHb, a TAKOXK 3aJIeKHICTh pe-
30HAaHCHO{ YaCTOTH KOJMBaHb KOHCOJIbHO 3aKpPilIEHOTO CTPUKHEBOTO 3pasKa Bil aMILITY U
nedopmartii. BusiBieHo, o JeKpeMeHT KOJMBaHb MaTepialiiB MiCisl eKCIUTy aTallil BULLUH, HDK
y CTaHi MOCTaYaHHA, a 3aJISKHICTh HOTO BiI aMIIIITy U HANpy>KeHb IO CHIIOEThCS. 3adikco-
BaHO, IO MaTepially MiCis eKCIUIyaTalil BIacTUBa HEJiHIHHA Mpy’>KHA IOBEJiHKA, SKa
MPOSIBIBIETHCSL Y CIIOTBOPEHHI PE30HAHCHOI KPHBOT 1 3aJIe)KHOCTI pe30HAHCHOT YaCTOTH Bif
amIuityau. BcTaHoBieHa tiHIMHA 3aMeXHICTE PE30HAHCHOI YacTOTH Bif aMIUNTy H Je-
¢ opmariii, ska KOpEMOE 3 TAKOIO CaMOIO I JCKPEMEHTy KOoJmBaHb. llifTBepmkeHO mepc-
MEKTUBHICTh HENHIMHUX METOIiB IS BUSIBICHHS TIOIITKO/DKEHB Y TTApOTOHAX.

PE3FOME. Jluneiinple W HEIMHEWHbIE METObl MEXaHWUYECKOTO PE30HaHCa MCIOJIB30 -
BaHBI VI OOHAPYKEHHS TOBPEKICHHOCTH cTaneit mocie ~7-10%..2,45:10° h skcrunyaTammn B
MapoIpPOBOIAX TEIUIOAIEKTPOIICHTpai. M3MepeHsl cKOpOCTh 3ByKa, TEKPeMEHT KoJie OaHnit
U €r0 3aBHCHMOCTb OT aMIUIMTYZbl MAKCHUMAJbHBIX HUKINYCCKUX HapH)I(CHI/Iﬁ, a TaKXeE
TIOCTPOCHA 3aBHCHMOCTh PE30HAHCHOW YacCTOTHl KOJIeOaHMH KOHCOJIBHO 3aKpEIUICHHOTO
CTepXKHEBOTO oOpasma oT aMIUmTyasl aedopmanmun. YCTaHOBIEHO, YTO JEKPEMEHT
KoJIeOaHMH MaTepHaJioB MOCJe KCIUTyaTaluy OOJbIIe, YeM B COCTOSIHHH ITOCTaBKH, a €TO
3aBUCUMOCTb OT aMIUIUTYIbl HanpspkeHuil ycummaetcs. IlokasaHo, 4To Matepuaiisl nocie
SKCIUTyaTalluy JAEMOHCTPUPYIOT HEJIMHEHHOE YNpyroe MOBeIeHHE, KOTOPOE MPOsBIsETCs B
UCKa)XEHUU PE30HAHCHON KPHMBOW M 3aBUCUMOCTH PE30HAHCHOM YAcCTOTHI OT aMILIUTYIbI.
VYcTaHOBNICHA JMHEWHAs 3aBHCUMOCTh PE30HAHCHON YacTOTHI OT aMIUTHTYABI A OpMaIiH,
KOTOpasi KOPPEJIHPYeT ¢ TAKOBOW Ui NEKpeMEHTa KOJeOaHWi. DKCIepUMeEHTaNbHBIC pe-
3yJbTAaThl CBUJAETENLCTBYIOT O MEPCHEKTUBHOCTH HENIMHEHHBIX METOAOB Il 0OHApyKEHUS
MOBPEKACHUI B MapoONpOBOJIAX.

SUMMARY. The linear and nonlinear techniques of mechanical resonance have been
used for the detection of the damage in steel after ~7-10" to 2.45:10° h of its operation in the



steam pipeline of a thermal power plant. Sound velocity, vibration decrement and its
dependence on the maximum cyclic stress amplitude were measured and also the
dependence of resonance frequency of cantilever bar on strain amplitude was constructed.
The vibration decrement of materials after operation exceeds those in the initial state and its
dependence on the stress amplitude became sharper. The nonlinear effects such as
distortion of resonant curve and resonant frequency shift depending on the strain amplitude
were found in the materials after operation. The linear dependence of resonant frequency on
strain amplitude that correlated with that characteristic of the vibration decrement was
established. The experimental results indicate that nonlinear techniques are promising for
detection of the damages of steam pipeline.

Vorobel R. 4., lvasenko L B., Mandzii T. S., and Botsian V. V. The influence
of primary treatment on segmentation of X-ray images of welded joints..............ccceuuee. 48

PE3IOME. JlocnimkeHO BIUIMB Ha pe3yJbTaT KOHTPOJIO MOMepeaHboi o0pooku mud -
pOBUX peHTreHorpadiyHuX 300pakeHb depe3 iX MemiaHHy (UIbTpaIiio Ta SCKpaBiCHY
HOpMaAJI3aIlii0 MUITXOM HEPI3KOr0 MAacCKyBaHHs 1 KOHTPACTyBaHHSA Ha OCHOBI MOJEJI Jora-
pudmidHOTO TUITy. HaBeieHO MPHKIAAN CKCIIEPUMEHTAJIFHOTO BUSBICHHS Jie() €KTIB 3Bap HUX
IIBIB pI3HOTO BUJY.

PE3IOME. VccnenoBaHo BIMSHHE Ha PE3yJbTaT KOHTPOJIS MpeaBapuTebHOi obpa-
00TKH LM POBBIX pEHTTEHOTPAPUIECKUX N300 pAKEHUH MyTeM X MeIMaHHON QuIbTpanuu u
SPKOCTHON HOpMaJM3allMd HEPE3KUM MaCKUPOBAHHUEM U KOHTPACTHPOBAHMEM Ha OCHOBE
MoJemH Jorapugmudeckoro tumna. [IpuBeieHbl IPUMEPH! IKCIEPUMEHTAIBHOTO BBISBICHUS
Je(heKToB CBapHBIX IITBOB PA3HOTO BHJA.

SUMMARY. The influence of preliminary digital radiographic images processing on the
testing result is investigated. Median filtering and intensity normalization by unsharp
masking and contrasting by using the logarithmic type model are proposed. The examples of
experimental detection of defects of different types of welded joints are presented.

Koshowyi V. V., Mokryi O. M., Gredil M. I., and Romanyshyn I. M. Investigation
of space distribution of surface acoustic waves velocity
in plastically deformed steel by the laser method ..o, 56

PE3SFOME. [ocnipkeHO BIUMB IUIacTWYHO! nedopmanii cram Cr.3 Ha IIBHIKICTH
MOBEPXHEBUX aKyCTHYHUX XBWIb Peries, BUMIPSHOT METOJOM Ja3epHoi peecTpariii. Bera-
HOBJICHO, IO IUIACTHYHA JedopMaris MPU3BOIUTE O TTOSBH aHI30TPOIIii aKyCTHIHUX BJAC-
THBOCTEH, SKY, 3TiTHO 3 OLIHKOIO 3aJMIIKOBHX MEXaHIYHUX HAIIPYKECHb, B OCHOBHOMY BH3Ha-
gae TeKCTypa CTali.

PE3IOME. ViccnenoBaHo BIHMsIHUE MacTHYeckoi neopmarmu ctam CT.3 Ha CKO pPOCTh
MOBEPXHOCTHBIX aKyCTUYECKUX BOJH Pasiest, M3MEpeHHOW METOIOM JIa3epHON PErucTpaIiH.
OrmpenienieHo, YTo IIacTHYecKas e opMaIys IPUBOUT K TTOSBICHHAIO aHU30TPOIIMHU aKy CTH-
YECKHX CBOMCTB, KOTOPBIC, COTIIACHO OIICHKH OCTATOYHBIX MEXaHWYCCKHUX Ha MIPSDKCHHUH, B OC-
HOBHOM OMPEICIIIIOTCS TeKCTY PO CTaJIH.

SUMMARY. The effect of steel Cr.3 plastic deformation on the surface acoustic Raleigh
waves velocity measured by the laser registration method is studied. It is revealed that
plastic deformation causes anisotropy of the steel acoustic properties, which, according to
the evaluated residual stresses, are determine mainly by the steel texture.

Pokhmurskii V. I., Korniy S. A., and Kosarevych B. P. Investigation



of hydrogen adsorption and diffusion in iron clusters by the method
OF dENSItY TUNCLIONAL.....c.cvcviiicctecce bbb 62

PE3IOME. Tlo6ynoBaHO KIacTepHY MOJENb B3a€MOJIii aTOMapHOTO BOJHIO 3 IMOBEPX-
HEI0 O- Ta y-3ajli3a Ta NMPOBEJCHO KBAaHTOBO-XIMiYHI po3paxyHku cuctemu Fe—H i3 Buko-
PHUCTaHHAM MeTOJy (DYHKIIOHATA TyCTUHH 3 0OMIHHO-KopemiitauM ¢yHkunioHansoMm RPBE-
GGA. OtpuMaHO KpHBi HOTEHI[IadbHOI €HEPTil B3a€MOii aTOMapHOTO BOJHIO 3 KJIacTepaMu
3am3a OLIK Tta I'IK cTpykTypu Ta BCTaHOBICHI akTHBaLiiHI Oap’epm Horo angcopOuii,
NPOHNKHEHHS y MNIOBEPXHEBUH IIap Ta Mirparii MbK TeTpaeApUIHUMH Ta OKTa €APUIHUMHU
TIOJIOKEHHAMH KiacTepiB. Po3paxoBaHO eHeprii po3YMHEHHS aTOMapHOTO BOJHIO B Pi3HHX
a0CcopOUifHMX MICIIX KIACTepiB Ta BHUSBJICHO CTAOUbHI EHEPTEeTHYHI CTAHW BOJHIO B
oktaeapuaHnx moyoxenHsx [I[K wmactepa 3amza. [IpoaHamizoBaHO 3apsoBHi CTaH
aTOMApHOTO BOJHIO SK Ha TMOBEpPXHi, Tak 1 B 00’€MHHX IMOJIOXKEHHIX KIAcTepiB Ta
MIITBEPDKEHO MEXaHi3M JaCTKOBOTO IIEPEHECSHHS 3apsily B CHCTEMI 3aJ1i30—BOJICHb.

PE3IOME. TloctpoeHa KilacTepHas MOJeNb B3aUMOICHCTBHS aTOMapHOTO BOJIOpOJA C
MOBEPXHOCTRIO O- M Y-)KeJe3a U MPOBECHBI KBAHTOBO-XMMHYECKHE pacdeTsl cucteMsl Fe—H
C WCIOJNB30BaHHEM MeToJa (QYHKIMOHANA IUIOTHOCTH C OOMEHHO-KOPPEISINOHHBIM
¢yuxnunonanom RPBE-GGA. IMosy4yeHbl KpHBbIE MOTCHIIMATBHON SHEPTUH B3aUM O ICHCTBHUS
aToMapHOro Bojopona ¢ knactepamu sxene3a OLIK u I'IIK cTpykTypbl M yCTaHOBJECHBI
AKTUBALIMOHHBIC Oapbepbl €ro aacopOIHK, NPOHUKHOBCHUS B MOIOBEPXHOCTHBIA CIIOH M
MUTPALUU MEXAY TeTPadpUUECKUMU U OKTadPUUYECKHMHU IMOJIOKEHUSIMU KiactepoB. Pac-
CYUTAHO PHEPTHU PACTBOPEHHSI aTOMAapHOTO BOJAOPOJA B PA3IMUHBIX a0COPOIIMOHHBIX MEC -
Tax KJIACTEPOB M BBISBICHBI CTAOWIIbHBIE YHEPIETMYECKUE COCTOSIHUS BOJOPOJA B OKTad[-
puueckux nonoxenusx I'IIK kmactepa xenesa. [IpoaHanu3upoBaHO 3apsioBO€ COCTOSIHUE
aTOMapHOTO BOJOPOJIa KaK Ha MOBEPXHOCTH, TaK U B 0OBEMHBIX MOJIOKECHUAX KIACTEPOB U
MIOATBEPKICHO MEXaHM3M YaCTHUHOTO MepeHoca 3apsia B CUCTEME KeJle30 —BOJIOPOI.

SUMMARY. A cluster model of the hydrogen atom interaction with the surface of o-
and y-iron is constructed. The quantum-chemical calculations of the Fe—H system using
density functional theory with the exchange-correlation functional RPBE-GGA are carried
out. The curves of potential energy of the hydrogen atom interaction with iron clusters of
BCC and FCC structure are calculated. The activation barriers of hydrogen adsorption,
penetration into the subsurface layer and migration between the tetrahedral and octahedral
positions of clusters are considered. The energy of atomic hydrogen dissolution in different
absorption cluster locations is calculated. The stable hydrogen energy states in the
octahedral positions of the FCC-iron cluster are detected. The charge states of the atomic
hydrogen on the surface and inside the cluster bulk are analyzed and the mechanism of the
partial charge transfer in the iron—hydrogen systemis proved.

Konovalenko I. V., Marushchak P. O., and Bishchak R. T. Automated
assessing of damages of the main gas pipeline surface by corrosion
PHEEINGS 1ottt bbbttt sttt ben 70

PE3IOME. InentndikoBaHO Ta KiTbKICHO MpPOAHANI30BaHO IIOMIKO/KEHHS IOBEPXHI
JOKaJIBHOT AUMHKE MaricTpaibHOTo TaszompoBony “Kuis—3axin Vkpainu-1” xoposiiiHuMn
HITHHTraM¥ 3a pe3yibTaTaMu 00pobiieHHs mudpoBux 300paxens. Popmy nedexTiB OLIHEHO
32 JaHUMH IOUQGPOBOTO MArHOCTyBaHHSA Ta OOTPYHTOBaHO X MopooridHi o3Haku. Bera-
HOBJICHO, IO OKPEMHUM eTallaM IITHHIOBOI KOpOo3ii BiANOBINAIOTE IEBHI iHTErpanbHi mapa-
MeTpu 300pakeHHA. OOpoOKOIO JAHMX NPO TEOMETPHUYHI NMapaMeTpH MITHHTOYTBOPEHHS
BUSIBJICHO OCHOBHI 3aKOHOMIPHOCTI KOQJIECIICHIII] OKpeMUX e(heKTiB Ta X pOpMO3MiHH.

PE3IOME. UnenmudunupoBaHa M KOJMYECTBEHHO NPOaHAIM3UPOBaHA IOBPEKACH-
HOCTh MarucTpajibHOTro razomnpoBoja “Kues—3aman YkpauHsl-1” KOppO3MOHHBIMH MUTTHH-



raMu Mo pesyibrataM o0palboTku mHppoBBIX H300paxeHuid moBepxHocTu. I[loBeneHue
Je(eKTOB OLIEHEHO IO JIAHHBIM JMArHOCTUKU OTICIbHBIX 9TAINIOB UX (OPMHUPOBAHUS U pa3-
BUTHS. YCTAaHOBJICHO, YTO KOHKPETHBIM CTaJUAM NUTTUHIOBOH KOPPO3UH COOTBETICTBYIOT
ompeieNieHHble MHTETpallbHbIE MapameTpbl u3o0paxkenus. [lo pesynpraTam 006paboOTKU reo -
METPHUYECKUX IaPAMETPOB MUTTHHTOB BBISBICHBI OCHOBHBIE 3aKOHOMEPHOCTH KOAJIECICHITHN
OTAENBHBIX () €KTOB U UX (OPMOU3MECHEHHS.

SUMMARY. The identification and quantification of the damage of pipeline “Kyiv—
Western Ukraine-1” by corrosion pitting, based on results of the processing of the surface
digital images of defects, was carried out. The defects behaviour was assessed by
diagnostic of the individual stages of the process of their formation and development. The
individual stages of pitting corrosion correspond to the definite integral image parameters.
The basic laws of the coalescence of individual defects and their forming based on the
processing of data of geometrical parameters of pits were found.

Kharchenko Ye. V., Polishchuk L. K., and Zvirko O. I Evaluation of service
degradation of profile steel of edge-forming bOOM.........cccveevccceni e 7

PE3FOME. TIopiBHSHHSM MeEXaHIYHHUX BIACTHBOCTEH CTali Ky THHUKIB paMHOT KOHCTP YKl
TPUBAJIO CKCIUTyaTOBAaHOTO OYPTOYKIAJAHMKA 3 BHUXIIHAM CTAaHOM METaly BHSBJICHO, IO
MIIHICTh T4 TUIACTAYHICTH ICTOTHO HE 3MIHHIIKCS, OJHAK, MOTIpIIMiacs yJapHa B’A3KICTh
MeTajy, IPHYOMY IPaKTHIHO HE3aJICKHO Bill 3HaKa 3MIHHUX Hampy>keHb. /s OLiHIO BAHHS
eKCIUTyaTaIliiHOT JeTpaanii BIaCTUBOCTe BUKOPHUCTAHO EJCKTPOXIMIdHI MiAX0 M i BCTAHOB-
JICHO, [0 IOCTATHRO Yy TIMBUM iH(GOPMATHBHIM MapaMeTpOM € MOJIPU3ALIHHUI oTip.

PE3IOME. CpaBHEHHUEM MEXaHUYECKHUX CBOMCTB CTAJIM YTOJKOB PaMHO W KOHCTPYKIIUU
JUINTESIBHO  DKCIUTyaTUPOBAHHOTO OYpPTOyKJIaquMKa C HUCXOAHBIM COCTOSHHEM MeTana
BBISIBIICHO, YTO MPOYHOCTh U IJIACTUYHOCTb CYIIECTBEHHO HE M3MEHMJIMCH, HO YXYIINIACh
yIapHas BS3KOCTb MeTajlla, IpUYeM MPAaKTUYECKd HE3aBUCHUMO OT 3HaKa MepeMEHHBIX Ha-
npskeHui. J{1s OLeHKM SKCIUTyaTallMOHHOM Jerpajaliii CBOMCTB MCIOJIb30BaHbI 3JIEKTPO -
XUMHUYECKHE MOIXObl U yCTAHOBICHO, YTO JOCTATOYHO UYBCTBUTEIHHBIM UH(OPMATHBHBIM
napameTpoM SIBJIETCS MOJSIPU3aLMOHHOE CONPOTHUBIICHHUE.

SUMMARY. The carriage structure angle bar steel properties of long-term exploited
clamp packer with the metal in as-received state were compared. It was found that the
strength and plasticity were not changed noticeably but the impact strength of the metal
deteriorated practically independently of the cyclic stresses sign. The electrochemical
approaches were used for evaluation of the properties degradation and it was established
that polarization resistance was sensitive enough informative parameter.

Voroniak T. I. Determination of the Poisson’s ratio by two step phase-shifting
INtErfErOmMetry tECHNIGQUE ..o 83

PE3FOME. 3ampomloOHOBaHO METOAMKHA OE3KOHTAKTHOTO BH3HAYEHHS KoedimieHTa
Ilyaccona Mmetomamu (a3zo3cyBHOI iHTepepoMeTpil it OANOK 3 TIAIKUMH 1 MOPCTKUMH
MOBEPXHIMHU Ta CXeMY EKCIEpUMEHTAILHOT YCTAHOBKH UIsl 1X peanizamii. HaBeneHo pe3yib-
TaTH anpoOariii X METO MK Ha CTAJICBIH Ta FopajeBiil Oankax.

PE3IOME. TlpemioxeHO METOJMKH OC3KOHTAKTHOTO OTpeNeNeHus KodduimeHTa
ITyaccona mertomamu (azocaBuraronmeid MHTepGepoOMeTpHr LI 0aloK C MIaJKUMHU U IIe-
POXOBAaTHIMHU TIOBEPXHOCTIMHU U CXCMY IKCIIEPHMCHTAJIFHONW YCTAHOBKH IS X Peai3aliy.
[IpuBeneHbI pe3yIbTaThl alPOOAIMK STHX METOIMK HA CTAJFHOW U IFOPAJIeBOH OaJKax.



SUMMARY. The method for non-contact Poisson’s ratio determination by the phase-
shifting interferometric technique for beams with smooth and rough surfaces and the
experimental setup scheme for its realization are proposed. Results of the proposed
techniques approbation on the steel and duralumin beams are presented.

Rusyn B. P., Anufriyeva N. P., Hrabovska N. R., and Ivaniuk V. H.
Non-destructive control of the surfaces state damaged by corrosive pits..........c.ooveene. 90

PE3IOME. Po3risiHyTO 3ajady PO TPUBUMIPHY PEKOHCIPYKIIIO IOBEPXHi 32 IBOBH-
MIpHUMU 300pa’keHHAMH, 100 3aCTOCYBATH Pe3yIbTaTH il pO3B’A3Ky I aHAII3Y 300paKeHb
MartepiaiiB 3 MITHHTaMHU. 3apOMOHOBAHO METOJ BU3HAUCHHS TIIMOWHY IITHHTA 32 OLIHKAMH
cepii MeTtanorpadiuHuX 300pakeHp 3 IOTIOMOTOI0 JAMOEPTIBCHKOI MOJET BiIOUTTS CBIT/IA.
[NapameTpn Mozeni BU3HAYEHO 32 3MIHOTO MOJIOKEHHS DKepelia CBIiTIa 3 BUKOPUCTAHHSM JI0 -
JATKOBOTO 3aTIHEHHA Ta He3MiHHOTO mpuitMada. Cepis aHaN30BaHHX 300pa)X€Hb MICTHTbH
Tpiagy 300pakeHb, OTPUMAHNX y PI3HUX HAIpPsMKaX OCBIDICHHS, a TAKOX 3aTiHeHe 300pa-
JKeHHS TiTHHTa. OmMCcaHo BOKPOKOBHH alTOPHUTM OI[IHKH XapaKTePHUCTHK IITHHTa Ha IO-
BEpXHI MaTepiaiy 3a iforo 300paxkeHHAMH. 30KpeMa, IMOKa3aHo, 110, 3aCTOCOBYIOYH 3aIpO-
TIOHOBaHI METOJH, MOXHA OTpUMaTH iH(popMaIio mpo mTHHrd. HaBeneHo mpukiman mpax-
THYHOTO 3aCTOCYBaHHS PO3pPOOJICHOTO amropuTMy mit 3D peKkoHCTPYKIil MOBEPXHI peas-
HOTO MITHHTA.

PE3FOME. PaccmoTpeHa 3a/ia4a 0 TpeXMepHOU pEKOHCTPYKIUHU MIOBEPXHOCTH 110 JIBY X-
MEPHBIM H300pakeHUsIM C LIENbI0 IPUMEHEHUS €€ pe3yJIbTaToB I aHaIu3a U300paskeHni
MaTepuaJoB C HNUTTUHTAaMU C TOMOILBIO J1aMOEPTOBCKON MOJIENM OTpaK€HUs CBETa.
[lapameTpsl MoJeu HaiiieHbI 10 U3MEHEHUIO TOJIOKEHHUS UCTOUYHUKA CBETA C UCIOJb30Ba-
HUEM JIOTIOJHHUTEJIbHOTO 3aTeHEHUS NPHU HEU3MEHHOM IOJIOXKEHHH NpueMHuka. Cepus
AHAIM3UPYEMBIX U300 paskeHUIl COIEP)KUT 3aTEHEHHOE N300 paskeHue MUTTUHTA U TpUady ero
M300paKeHUH, TIe KakJoe MOJy4YyeHO NPU HHIUBHUIYyAJIbHOM HANpPAaBICHUU OCBEILECHHS.
OnucaHbl OTAENBHBIC 3TAMbl IBYXIIATOBOTO alIrOPUTMa aHajM3a XapaKTepUCTHK MUTTUHTA Ha
MOBEPXHOCTH MaTepHasia Mo ero u3oOpaxxeHusM. B yacTHOCTH, MOKa3aHO, YTO TaK MOKHO
MOJIy4YUTh MHQOPMAIUI0 O TOPU30HTANPHOW M BEPTUKAIPHOW NPOU3BOIHBIX, & TAKKE
rIyOWHEe THUTHHTAa B KaXXAOM Hcciemyemoil Touke. [IpuBeneH mpuMep MpakTHYECKOTO HC-
MOJIb30BaHMA Pa3paboTaHHOTO airopuT™Ma M1 3D peKOHCTPYKIMU MOBEPXHOCTH PEabHOTO
MUTTUHTA.

SUMMARY. The problem of three dimensional surface reconstruction based on two
dimensional images is considered using Lambertian reflection model for pitting depth
estimation. Parameters of the model are estimated by determining the movement of the light
source location with additional shading, the receiver location being not changed. Parameters
of the model are estimated by using the information of image sequence. This image
sequence contains triad of light modulated images of materials with pitting corrosion where
each image is obtained under individual directed illumination. Certain steps of the proposed
two step algorithm of pitting characteristics analysis on the material surface by its images
are described. Especially it is shown that in such a way the information about horizontal and
vertical derivatives in the investigated point can be obtained. The practical example of the
developed algorithm for 3D reconstruction of the real pitting surface is presented.

Arkhypov O. G., Nikhaienko Yu. Ya., Borysenko V. A., Khoma M. S,
and Liubimova-Zinchenko O. V. Bxploitation degradation of mechanical
properties of ammonia PiPeling Metal..........ccovvecnene s 97



PE3IOME. TlpoaHali3oBaHO 3aKOHOMIPHOCTI 3MiHU MEXaHIYHUX XapaKTePUCTHK Me Tajty
Tpy6 amiakompoBoay Tomesarri-Opmeca Bmpomosx 30-piunHoi ekcmyatanii. Bracmimox aii
CepeloBHINA, MEXAaHIYHUX HaBaHTA)XEHb, a U TpyO, IO 3HAXOJMIMCS Ha MOBEpXHI, e U
nepenajy TeMIepaTyp, MeTal AerpajayBaB, L0 CYIPOBOJPKYBaJOCh KOPO3IHHUM IIOIIKO -
JDKCHHSIM Ta HABOJHIOBAaHHSM. 3alpONOHOBAHO AHAITHYHMN BHpPa3, IO ONHCY€E YaCOBY
3MiHy MIIHOCTI MeTaldy Ta CIyTy€ HCTpyMEHTOM IJIf Mepexody Bif “INTaHOBUX KalliTaJlb HUX
PEMOHTIB” JI0 “pEMOHTIB 32 CTAHOM OOJaHAHHS .

PE3IOME. IlpoaHanu3upOBaHbl 3aKOHOMEPHOCTH U3MEHEHUS MEXAHHYECKUX Xapak-
TEPUCTHK MeTawia Tpyo ammuakonpoBoaa Tombsatri—Onecca nocie 30 JieT SKCIUTy aTalli.
BcenenctBre neiicTBHS cpenbl, MEXaHHYECKUX HATPY30K, a U TPy O, HAX0JAMNXCS Ha TIOBEPX-
HOCTH, €IIe U TIepernajga TeMIeparyp, NpOW30NUIA Jerpajalus MeTaa, KoTopas
COIIPOBOKAAJIACH KOPPO3UOHHBIMH IMOBPCIKACHUAMU U HABO JOPOIKKUBAHUCM. Hpe;uloxceHo
AHAJIMTUYICCKOC BBIPAKCHUC, KOTOPOC OMUCHIBACT HUBMCHCHUEC XapaKTCPUCTHUK MPOIYHOCTH BO
BPEMCHU U ABJACTCSA MHCTPYMCHTOM II€PEXOJa OT “INTAHOBBIX KaITUTAJbHBIX pCMOHTOB” K
“pEMOHTAM IO COCTOSTHUIO 000pyA0BaHUS .

SUMMARY. The mechanical behaviour of Tolyatti-Odessa ammonia pipe line metal
after 30 years of operation is analyzed. Degradation of the metal, accompanied by corrosion
damage and hydrogenation, takes place due to a few reasons such as operating media,
physical stress and differential temperature for the surface pipes. The analytical expression
that describes time-history of strength characteristic and is the instrument of transition from
the scheduled overhauls to as-required repairs is proposed.

Shapovalov Ye. V., Galagan R. M., and Klishchar F. S. Development
of methodologies for acoustic-emission control of contact spot welding.............c........ 103

PE3FOME. [lociipkeHa MOSKITHBICTh 3aCTOCYBaHHA MeTory AE it KOHTPOIITO KOHTAKT-
HOTO TOYKOBOTO 3BaproBaHHsA. Po3po0JeHi cremiani3oBaHa cucTeMa MpUAOMY Ta 00poOKH
curHaniB AE Ta kpuTepil, 32 SKUMH MOXHa CHHTE3yBaTH MOKA3HUK SKOCTI TOYKOBOTO 3Bap-
HOTO 3’€JHAHHs. 3ampONOHOBAaHO Jg (pOpMYyBaHHS MOKAa3HUKA SKOCTI TAKOTO 3’€JTHAHHS
BHUKOPHUCTOBYBATH METO 3TOPTKH MAOJOHHOTO CHTHAITY, IO XapaKTepHU3ye SIKICHE 3’€THaHHS,
i CUTHaJTy, OTPUMaHOTO IIijl YaC KOHTPOJIO MOTOYHOT 3BapHOT TOUKH.

PE3IOME. VccnepoBaHa BO3MOXHOCTb IPUMEHEHUS MeToJa AD Ul KOHTPOJIL KOH-
TAKTHOHM To4euHOH cBapku. Pa3zpaboTaHbl crenuamM3npoBaHHAs cHCTeMa IpueMa u obpa-
60Tk cUTHANOB AD M KPUTEPHH, TIO3BOJLIIOIINE CHHTE3UPOBATh IT0OKa3aTeNlb KaueCTBA TAKOTO
coemuaeHus. [IpemnoxeHo mot GopMHUpPOBaHHUS MOKA3aTelsl KauecTBa CBAPHOTO TOUEYHOTO
COCIMHEHHMS MCIIOJb30BaTh METOJ] CBEPTKH MIA0JIOHHOTO CHUTHAJNA M CUTHAJA, OJy4EHHOTO
IIPU KOHTPOJIE TEKyIIeH CBAPHON TOUKH.

SUMMARY. The possibility of application of the acoustic emission method for the
control of spot welding resistance is investigated. A specialized system for receiving and
processing the AE signals and criteria to measure the quality of a weld joint is developed. It
is proposed to use for formation of the weld quality index point of such welding the
convolution signal method, characterizing the welding quality and a signal obtained by
controlling the current welding point.

Skalskyi V. R., Pochapskyi Ye. P., Klym B. P., and Simakovych O. H.
Model of emission diagnostic light SigNal..........ccoocervinincnceens 109
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PE3IOME. Emiciiini curHama pi3Hoi Gi3UUHOT IpUPOAM 3alpOIIOHOBAHO PO3IILIIATH B
MeXax CHUIbHOT y3arajdbHEHOi MOJeNi BUMAJKOBOTO IMIYJBCHOTO MOTOKY. Po3risHyTo
aJrTOPUTM BUSIBICHHS Ta BHIUICHHS IiH(QOpPMATHBHOI CKIAJOBOi €MiCiiHOrO CBIJIOBOTO
CUTHANy 3a HasBHOCTI 3aBaj miA yac (oToeneKTpudyHOi peectpanii. HaBegeHO CTpyKTypHY
CXeMy TPHUCTPOIO i BiIOOPY CUTHAIY CBITIOBO1 eMmicii, sKUil peani3ye 3amponoHOBaHUN
AITOPUTM.

PE3IOME. DMUCCHOHHBIE CHUTHAJBI Pa3INIHON (GU3HUECKOH HPHUPOIBI NMPEUIOKEHO
paccMaTpuBaTh B paMkax 00OOIIEHHOW MOIENHN CIy49aiHOTO MMITYJIBCHOTO IMOTOKa. Pac-
CMOTPEH aJrOPUTM OOHAPYKEHHS M BBLACNICHUS MHOOPMATHBHON COCTABIIONICH SMHUCCH -
OHHOTO CBETOBOTO CHTHANlA IIPH HAJIMYUH TOMEX BO BpeMs ()OTODIEKTPHYECKOI permct-
pamuu. [lpuBeneHa cTpyKTypHas cxeMa yCTpoicTBa Wit 0TOOpa CUTHANIA CBETOBON YMUC CUH,
Ppeanu3yIoLEro NpeaIoKeHHbBIH aTOPUTM.

SUMMARY. It is proposed to consider the emission signals of different physical nature
within the generalized model of a random pulse stream. By specifying the model for the case
of the light signal emission, the algorithm of detection and selection of informative
component in the presence of interference during its photovoltaic registration is proposed.
The block diagram of the selection of the light emission signal, which uses the proposed
algorithm, is given.

Matsko I. Yo., Javorskyj I. M., Yuzefovych R. M., and Zakrzewski Z. Stochastic
dynamic model of signals of roll bearing vibration and their analysis..............cccoevrenene. 119

PE3FOME. 3a cTOXaCTHYHOIO TMHAM IYHOIO MOJICJUTIO MiAIIAITHUKA KOUCSHHS, ITOJAHOK0 Y
BUIJIZI CHCTEMH JBOX HEMHIHHUX mH(epeHIIHHUX PIBHSIHDb OPYTrOTO MOPSIKY, BHKOHAHO
KOMIT'IOTEPHY CHMYJLILIIO 1 JOCIDKEHO BEPTUKAIBHUH W TOPH3OHTAJIBHMI CKIIATHUKH
BiOparii. 3 IOMOMOro0 METOZIB CTATUCTHKHU IEPIOJMYHO KOPEIbOBAHUX BHUIAJKOBHX IIPO -
LIECiB BCTAHOBJICHO, IIO 32 IMOSBU JAe(EKTiB Ha 30BHIMIHBOMY YW BHYTPIIIHBOMY KUIBIISIX
BiOpaii Ha0yBalOTh BIACTUBOCTEH NepioAMuHOi HecTanioHapHocTi. IIpoananizoBaHo yaco By
MIHJMBICTh OLIHOK MAaTeMaTHYHOTO CIOJIBaHHSI, IO OMUCYIOTh JETEPMiHOBAHI CKIIAJIHU KU
KOJIMBaHb, & TAKOXK OI[IHKU AMCIEPCii, 10 BU3HAYAIOTH MOTYXHICTh (urykTyanii. HaBeaeno
3aJIeKHOCTI B 3CYyBY KOpEJALIMHUX KOMIIOHEHTIB — KoediuieHTiB Dyp’e KopemsiiHuX
¢yHKmiil. OOrpyHTOBaHO 0COOIMBOCTI CTPYKTYPH MEPiOAMIHO KOPEILOBAHOTO BHIIAAKOBOTO
Ipolecy, Mo ONUCY€ BEPTUKAIbHY W TOPH30HTANBHY BiOpamii 3a mpucyTHOCTI JeexTiB Ha
30BHIIIHFOMY Ta BHYTPIIIHBOMY KUIBIISX.

PE3FOME. Ha OCHOBaHMHU CTOXaCTHYECKON MOJEIM MOIIIMITHUKA KadeHUS B BHJE
CHCTeMBI NBYyX HEJMHEHHBIX W pepeHIratbHbIX ypaBHEHHH BTOPOTO TOPSAKA IPOBEICHO
KOMIBIOTEPHYIO CHUMYJEIINIO W HCCIIEIOBAHO BEPTUKAIBHYIO U TOPH30HTAIBHYIO BHOPAIIHHL.
C ¥HCIoNb30BaHMEM METOIOB CTATHCTHKH MEPHOJUYHO KOPPEIMPOBAHHBIX CIyJalHBIX
TPOIIECCOB 00HAPYKEHO, YTO MPH IMOSBICHUH e eKTa Ha BHEITHEM FJIM BHY TPEHHEM KOJIb-
Iax BHOpanmy NMproOpeTaroT CBOHCTBA MEPHOMIECKON HecTanuoHapHOCTH. [Ipoanammsm-
poBaHa BpeMeHHas W3MEHYHBOCTh OIICHOK MAaTeMATHYECKOTO OKHAAHMS, KOTOPBIE OTHCHI-
BAIOT JICTCPMUHAPOBAHHBIC COCTABIHIONINE KOJCOAHUH, a Takke OICHEHBI AMCIIEPCHH, OII-
penersione MOMHOCTe (uykTyauuid. HaBeneHbl 3aBUCHMOCTH OT CMEILICHUS KOPpEsi-
IIUOHHBIX KOMIIOHEHTOB — K03 ¢punneHtoB Oypbe kKopperstuoHHbIX GyHKIuH. OOCysKAeHBI
0COOEHHOCTH CTPYKTYphl MEPUOIUUYECKH KOPPENIUPOBAHHOTO CIy4alHOro Ipolecca, 4To
OIIMCHIBAET BEPTUKAJIBHYIO M TOPU3OHTAIBHYIO BHOpALMM NpPH HAIMYMK JEPEKTOB Ha
BHEILITHEM U BHYTPEHHEM KOJIbLIAX.

SUMMARY. On the base of stochastic dynamical model of roll bearing in the form of
the system of two non-linear differential second-order equations the computer simulation is
done and horizontal and vertical parts of vibration are investigated. Using the methods of
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statistic of periodically correlated random processes it is shown that the fault appearing on
the outer or inner race leads to vibrations and acquire properties of periodical non-
stationarity. The time variety of the mean function estimators, which describe deterministic
oscillations and variance estimators which determine the power of fluctuations is analyzed.
The dependences of correlation components, Fourier coefficients of correlation functions,
on time lag are shown. The structure peculiarities of periodically correlated random
processes which describe the vertical and horizontal vibrations of the roll bearing with
faulty outer and inner races are analyzed.

Mindiuk V. D., Karpash O. M., and Karpash M. O. Character of the microstructure
relation with physico-mechanical properties of continuous service steels ................. 129

PE3IOME. BctaHoBieHO HaWiH(GOpMATHUBHINI TapaMeTpu MIKPOCTPYKTYPHHX 3MiH
MatepiaigiB METaTOKOHCTPYKIIIA, sIKi B3a€MOIOB’sA3aHI 3 iX MEXaHIYHUMH Ta (HIBUIHUMH
BJIACTHBOCTAMHU. JIJi1 BU3HAUYCHHS CTPYKTYPHO- i ()a309yTIMBHX XapaKTCPHCTAK MaTepiaiiB
BUKOPHCTAHO DPi3HI METOAM Ta 3aco0M HEpYHHIBHOTO KOHTPOJIO. 32 KOMIUIEKCOM (i3UKO -
MEXaHIYHUX XapaKTePUCTHK HEPYHHIBHOTO KOHTPOJIO BCTAHOBJIEHO ONTHMAaJbHY KUIBKICTH
napameTpiB KOHTPOJIO 1 XapaKTEPUCTHK MIKPOCTPYKTYPH.

PE3IOME. YctanoBneHbI Hanboiee HHGOPMATUBHBIC MapaMeTpbl MUKPOCTPYKTyPHBIX
U3MEHECHHI MaTepHaJIoOB METAUNIOKOHCTPYKIHH, B3aUMOCBSI3aHHBIE C UX MEXaHHYECKUMU U
(u3ndeckuMy XxapakTepuCTUKaMu. T ompeaeieHus CTPYKTYPHO- U ()a309yBCTBUTEIBHBIX
HapaMeTpoB MAaTepHAOB HCIOJB30BaHBI Pa3HBIE METOIBI M CPEACTBA HEepas3pyIIaroIero
KOHTPOJI. YCTAaHOBJIECHO ONTHMAaJbHOE KOJHMYECTBO IIAPAaMETPOB HEpPa3py MAIOIIETo
KOHTPOJII M XapaKTePUCTHK MHKPOCTPYKTYpHI 3a KOMIUIEKCOM (hMU3HKO-MEXaHHIECKUX
HapaMeTpOB Hepas3py MAOIIET0 KOHTPOJIA.

SUMMARY. The most informative parameters of the metal construction materials
microstructural changes, which are interrelated with the material mechanical and physical
properties, are established. Experimental researches of the microstructure and phase-
sensitive parameters of materials different nondestructive methods and facilities are used.
The optimal number of nondestructive testing parameters and microstructure characteristics
by the complex physical and mechanical parameters of the non-destructive testing are
established.
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