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PE3FOME. Tlomydena moiHasi CHCTEMa COOTHONIEHHH 3IIEKTPOMArHUTOTEPMOMEXAHUKH
JJEKTPONPOBOAHON MOISIPUIYEMOU Cpebl ¢ YUETOM JIOKAJIBHOTO cMelleHus: macchl. [lokazaHo, 4To
MHOXECTBO CONpPSDKCHHBIX IapaMeTpOB, ONPEACSAIOIUX PaBHOBECHOE TEPMOAMHAMUYECKOE
COCTOSIHHE, Hapsily C TeMIepaTypoW-dHTpomuel, TeH3opaMu nedopMarvid W  HapsHKSHHH,
BEKTOpAMH HAIPSKCHHOCTEH JJIEKTPUYECKOTO IOMA U MOSPU3ALMU BKIIOYACT ABE Mapbl HOBBIX

[apaMeTPOB — HABEJICHHYI0 MAaccy U DHEPreTUYECKYI0 MeEpy u;[ BIMSHUS CMELICHUSA MacChl Ha

BHYTPEHHIOIO DHEPI'HIO, BEKTOP CMELICHUS MACChl ¥ IPOCTPAHCTBEHHBIN IPaJUECHT dHEPreTUYCCKON
!

MepBl Ly, KOTOphIE OOYCIOBICHBI Y4E€TOM JIOKAIBHOIO CMEIMICHHS Macchl. Takoe pacmmpeHue

MPOCTPAHCTBA MAapaMeTPOB COCTOSHUS MO3BOJSIET ONUCATh IPUIIOBEPXHOCTHYIO HEOAHOPOIHOCTH
HaNpsHDKEHHO-IC(OPMUPOBAHHOTO  COCTOSIHMSI W JJICGKTPHUYECKOM — TONSApU3allH, a TaKkKe
BO3HHKHOBEHHE TIOBEPXHOCTHOTO 3apsiia W OJICKTPOMAarHUTHOTO CHTHana TpH oOpa3oBaHUU
moBepxHOCTH. C y4eTOM JTOr0 TMONYYCHHBIE COOTHONICHWS MOTYT OBITh HCIONB30BAHBI IS
WCCIICTIOBAHUS JJICKTPOMATHUTHONH SMHCCHH TIPH OOPa30BAHWH HOBOI IOBEPXHOCTH B TENE WU
9JIEKTPOMArHUTHOI'O OTKJIMKA Ha BHEIIIHEE CHJIOBOE BO3/IECHCTBHE.

SUMMARY. A complete system of equations of electro-magneto-thermo-mechanics
of electroconducting polarized medium is obtained taking into account a local
displacement of mass. It is shown that the set of conjugate parameters determining an
equilibrium thermodynamic state, along with temperature and entropy, strain and stress
tensors, vectors of the electrical field intensity and polarization requires an introduction of

two pairs of additional parameters — an induced mass and energy measure p, of the effect
of the mass displacement on internal energy, as well as a mass displacement vector and
space gradient of the value p7, which are caused by the account of a local displacement of

mass. Such extension of the state parameters space allows one to describe a near-surface
inhomogeneity of the stress-strain state and electrical polarization, and also to describe the
occurrence of surface charge and electromagnetic signal in surface formation. Thus the
obtained set of equations can be used for investigation of electromagnetic emission in
formation of new body surface or electromagnetic response on external force effect.

Kuryliak D. B., Nazarchuk Z. T., and Voytko M. V. Stress field under irradiation with a plane
SH-wave crack at the materials Interface. ............coovveiiiiiiiiniiiniiii e 18

PE3FOME. Ha ocHOBE HOJIy9CHHOTO aBTOpaMH paHee PEeIICHUS 3a1a9y AU(PPAKIUH OIS TII0C-
koii SH-BOMHBI Ha TpemWHe, pPacIONOXKECHHOW HA TpaHUIE pasjella MaTepHaloB, BBHIBEICHBI
aCHMIITOTHYECKHE BBIpaKeHNS 11t KodddurmentoB naTeHcuBHOCTH Hanpspkenuid (KHMH) y Bepomn
Tpemmuel. MccnenoBansl 3aBucumoctu KMH ot Ge3pasmepHOl AIMHBI TPEIIMHBI, YIJIa HMaICHUS
IUTOCKOM BOJHBI, MEXaHWYECKHX H (HU3MYECKHX CBOWCTB MaTepHanoB. lloka3aHO BO3MOXHOCTH
BO3HUKHOBeHMsT ocobenHocTedt KMH s manpHel (0T MCTOYHMKA OOJIydeHUs) BEPIIMHBEI TPEIIVHEI
IIPU KACaTeNBHBIX M KPUTHUYECKUX yIrJIaX OONydeHHs. YCTAHOBJICHO, YTO IPU KPUTHUYECKUX yriax
00JIydeHHs 3TH OCOOEHHOCTH MOTYT BO3HHKATh TOJBKO B HJIEAJBHBIX MaTepHAIaX, a MPH HAIHIAN
noteps HaOmomaercs: orpanndenHoe ysemrmdenue KIH. [Tokaszano, 9ro 31v 3¢ GeKTsl 00yCIOBICHE
I paKIOHHBIM B3anMopeicTBreM SH-BOJHEI ¢ BepIIMHAMY TPEIUHEI.

SUMMARY. Based on the previous solution of the plane SH-wave diffraction problem at the
crack at the interface of joined dissimilar materials, the asymptotic expressions for stress intensity
factors (SIF) at the crack tips are derived. The dependences of SIF as a function of dimensionless
length of the crack, incident angle, mechanical and physical properties of materials are investigated.
The existence of SIF singularities for the remote (from a radiation source) crack tip in the cases of
tangential and critical incident irradiation angles is shown. It is established that SIF singularities at
critical angles can exist only in perfect materials. When there occur the losses in material, only their
essential increase is observed. It is shown that these effects are caused by the interaction of
diffracted SH-wave with the crack tips.

Ostash O. P., Panasyuk V. V., Andreiko 1. M., Chepil R. V., Kulyk V. V., and Vira V. V.
Methods for construction of the fatigue crack growth rates curves...........ccceeevveeeviiiieennneeennns 31

PE3FOME. PaccMOTpeHBI pa3ludHbIe MapaMeTphl IS MOCTPOCHHS AWArpPaMM IUKIMIECKOH
TPEIIMHOCTONKOCTH MAaTepHalIoB HpPH CHJIOBOM, Ie(OpPMAIIOHHOM W JHEPTeTHIECKOM ITOAXOAaX,
anpoOMpPOBaHHBIE Ha HU3KOMPO4HOH cramu O8km m BeIcOKompouHod ctamm 60. IlpoanammsmpoBana
MIPUMEHUMOCTh HM3BECTHBIX B JIMTEpaType 3aBUCUMOCTEH JUII pacueTa pPacKpBITHS H JOKAaJIbHOMH
SHEprur JeOpMHUPOBAaHMS Yy BEPIIMHBI TPEIIMHBI. YCTAaHOBICHO, 4YTO pa3Max JIOKAIBHOH

* o - *
nedopmaiu A€ ¥ HOJHBIN pa3sMax JUCCHIIALMYU JIOKAJIbHOW DHEPIMHU B IMKIE HarpyxkeHus AW,



OIIPEAEIAIOT CKOPOCTh POCTa YCTAIOCTHONH MaKpOTPEIIWHEI B MaTepHane, a auarpaMmsl (da/dN —
. * -
A€ i (daldN — AW, ) OGonee uyBCTBUTENBHBI K CTPYKTYpHBIM M MEXaHMYECKUM CBOHCTBAM

MaTEpHAJIOB B CPABHEHUH C TPAIUIIMOHHBIMH (da/dN — AK).

SUMMARY. Different parameters for the fatigue crack growth rates determination by stress,
strain and energy approaches for 08km mild steel and high-strength 60 steel are considered. The known
formulae for the crack tip opening displacement calculation are analyzed. It is shown that the local strain

range Ae and the total local energy dissipation range AW,* unambiguously determine the fatigue crack

growth rates. The diagrams (da/dN — Ag") and (da/dN —AW,*) are more sensitive to structural and
mechanical characteristics of materials than the conventional (da/dN — AK) diagrams.

Bedkowski W., Lagoda T., and Stowik J. Strain controlled tests for determining
the change of the material fatigue Parameters ...........ccueeeviuveeeriiiieeriiieeeeiieeeeiiee e siee e 42

PE3FOME. TlogaHo pe3ynbTaTé BTOMHOTO BUTIPOOYBAHHS IIUKJIIYHO 3MIITHEHOTO JIIOMiHI€BOTO
(AlCusMgSi) crumaBy 2017(A)-T4 3a m’satu 3HaueHb nUKIIYHOI Aedopmamii. llukmivaa He-
CTaOlIBHICTD I[HOTO MaTepialy 3a 3MIIHEHHS ITi 3MiHHUM LUKIIYHIM HABaHTa)KCHHSIM CIIPUYUHSE
3MiHH KOoe(illieHTiB BTOMHHX XapaKTepHCTHK KprBoi MeHncona—Ko¢ina—backsina. BpaxyBanmas mux
3MiH IIiJ] 9ac OI[iHFOBAHHS BTOMHOI JOBTOBIYHOCTI JIONIOMAra€e YTOYHUTH II0 BETHIUHY JJISI TUKITITHO
HeCcTaOlIFHUX MaTepiamiB. 3alporNOHOBAHO MOJIENb OI[IHKH BTOMHOI JOBTOBIYHOCTI ITiJl BUTIAIKOBUM
HaBaHTAXCHHSM, 30KpeMa 3a 3MIHM TaKMX IApaMeTpiB, SK IOKA3HUKH 1 KOe]ilieHTH BTOMHOI
MIITHOCTI Ta MIACTUIHOCTI.

PE3FOME. TlpuBeneHbl pe3yiabTaThl YCTaJOCTHOTO HCHBITAaHWS HUKINYECKU YHPOYHEHHOTO
amomuaneBoro (AlCusMgSi) crmaBa 2017(A)-T4 npu naTi 3HAYSHUSIX IUKINIECKOH nedopMaryn.
Iuxnudeckas HeCTaOWIBHOCTH JTOrO Marepuaja IpH YIPOYHEHHH B YCIOBHSX MEPEMEHHON
IUKIMIECKOH Harpy3KH BBI3BIBACT H3MEHEHHE KOI()(HUIMEHTOB YCTAJOCTHBIX XapaKTEPUCTHUK
kpuBoii Mencona—Kog¢una—backsrHa. YdeT 3TuX W3MEHEHHUI IPU OIEHKE YCTaJIOCTHOM JOJTOBE-
HOCTH TIOMOTaeT YTOYHUTH OJTy BEIMYUHY MO LUKIMYECKH HECTaOMIBHBIX MAaTepHajoB.
[Ipenyoxkena MoJeNb OLEHKH YCTaJIOCTHOM JOJITOBEYHOCTH IIPU CIIy4allHOM Harpyske, B YaCTHOCTH
IIPY M3MEHEHUH TaKHX MApaMeTpoB, KaK MOKa3aTenu W KOd()QUIMEHTH yCTaIOCTHON NPOYHOCTH U
TUTACTUYHOCTH.

Berezovets V. V., Denys R. V., Riabov O. B., and Zavalii I. Yu. Hydrides of the
substituted derivatives on the basis Of YNIz.....ccccoviiiiiiiiiiiiiiieic e 47

PE3FOME. MeTtopamu peHTI€HOCTPYKTYPHOTO aHAJIN3a YCTAaHOBICHBI KpUCTAJUIOrpadIecKie
XapaKTEePUCTHKH IICeBIOOMHAPHBIX COeNUHEHHI cocTaBa Y Ni3 Mn,. BruiBneno, uto wactmuHas
3aMeHa HHKEJIs Ha MapraHen] IPOMCXOJWT, B OCHOBHOM, B mapax cTpykrypsl Tuma CaCus, a He
MgZn,, xak 310 coobmanu misi coeauHeHnit AszBsX. Bce cmHTe3MpoBaHHBIE 00pa3Ibl SIBISIOTCS
MOTTIOTUTESIMU BOJOPO/IA, IPHIEM BOIOPOACOPOIMOHHAST €eMKOCTh MOHOTOHHO CHIDKAETCS C POCTOM
COZCpKaHMs JICTHPYIOILETo dJeMeHTa. BMecTe ¢ TeM Takoe JerupoBaHUE CYLIECTBEHHO IIOHMKAET
JaBlieHHe abcopOIUH-I1ecopOIny BOJOPOA, YTO AENAeT pa3pabOTaHHBIE CIIIABHI MEPCICKTUBHBIMU
JUIS WCTIONB30BAaHMS B KauecTBE HAKONMTENeH Bomopona. Bce mccienoBaHHBIE CIUIaBBI BIAACIOT
XOPOIIMMH  pa3psAHO-3apAOHBIME  XapakTepuctukamu B pactBope KOH.  Hammyumme
IIEKTPOXUMHUIECKHE TTapaMeTpbl Habmonann y cmaBa Y Nizs7Mng33 (Cmax= 305 mA-h/g).

SUMMARY. The crystallographic parameters of YNis_Mn, pseudobinary compounds have
been determined by X-ray diffraction analysis. It has been shown that the partial substitution of
nickel by manganese takes place mainly in the layers of CaCus-type structure, but not in the MgZn,-
layers, as it was reported for A3;BgX compounds. All synthesized samples are the effective absorbers
of hydrogen, their hydrogenation capacity decreases monotonically with increase of the alloying
element content. At the same time, such alloying results in the substantial decrease of hydrogen
absorption-desorption pressure, which makes the developed alloys promising for the use as hydrogen
storage materials. All studied alloys are characterized by good charge-discharge characteristics in
the KOH solution. The best electrochemical parameters were observed for the YNizs;Mng3; alloy
(Cmax= 305 mA-h/g).

METHODS OF INVESTIGATIONS, TESTING AND CHECKING

Bezymiannyi Yu. G. Acoustic control of materials with a developed mesostructure..............cccec... 53

PE3FOME. B pesynbrare 0000LIEHHS IMKIA TEOPETUUECKUX M HKCHEPHMEHTAIBHBIX HCCIIe-
JIOBaHUH chOPMyIHPOBAHBI HAyIHBIE OCHOBBI CHHTE3a KQUECTBEHHO HOBBIX aKyCTHYECKHX METOIOB
MPOTHO3HUPOBAHMS CBOMCTB, KOHTPOJISI CTPYKTYPHI U Je()eKTHOCTH MOJIMKOMIIOHEHTHBIX MAaTepHaoB.
Ha mnpmMepax mOpOIIKOBBIX, BOJOKHHCTBIX MATEpHAIOB W HX KOMIIO3MIMH, KEPaMHKH,
MIEHOMETAIJIOB, COTOBBIX CTPYKTYP, aJIMA3HBIX KOMIIO3UTOB, MHOTOCIIOWHBIX KOHCTPYKIUH U H3IeTHit
U3 HUX [OKa3aHO, YTO AaKyCTHYECKHE METOIbl MOTYT CIYKHTh HAIEXHBIM HHCTPYMEHTOM IUIS
norydeHust nH(opMarmu 00 3¢ GEeKTHBHBIX CBOMCTBAX MaTepHana B LEJIOM, ITapaMeTpax aHcamOiIen
WU OTAENBHBIX JIEMEHTOB €r0 ME30YPOBHS.

SUMMARY. Scientific grounds of synthesis of qualitatively new acoustic methods of pre-



dicting the properties, structure and defects control in multicomponent materials have been for-
mulated on the basis of the generalized cycle of theoretical and experimental research. The fact that
acoustic methods can serve as a reliable tool to obtain information on the effective properties of
material as a whole, parameters of ensembles or discrete elements of its mesolevel has been de-
monstrated with powder, fiber materials and their compositions, ceramics, foam metals, cellular
structures, diamond composites, multilayer constructions and products from these materials.

Lobanov L. M., Pivtorak V. A., Kyianets 1. V., and Savytska O. M. Nondestructive test
method of composite and metal pipes by the method of electron shearography ...................... 66

PE3FOME. PaccMOTpeH METOZ Hepa3pyIIaIonero KOHTPOJIS KadecTBa KOHCTPYKIUH Ha OCHOBE
HCTIONB30BaHMS HIIEKTPOHHOM mmporpadun. [IpuBeneHs! pe3yabTaTsl KOHTPOJS JJIEMEHTOB TPYO,
BBITIOJIHCHHBIX CBapKOW U cxieuBanueM. IlpencraBieHHbIe pe3yabTaThl HCCIEAOBAHUN TIOKA3bIBAIOT,
YTO CO3JJaHHAs TEXHOJIOTHSI MOXKET UCIOIb30BAThHCS B YCIOBUAX IIPOU3BOJICTBA.

SUMMARY. The method of nondestructive testing of the quality of structures using the elec-
tron shearography has been considered. Results of the quality control of pipe elements manufactured
by welding and gluing are given. The results of investigations show that the developed technology
can be used in the manufacturing conditions.

Koshovyi V. V., Levytskyi O. Ye., Romanyshyn I. M., and Sharamaha R. V. Assement
of heterogeneity of welded joints metal by means of ultrasonic computer
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PE3FOME. PaccMOTpeHBI NOTEHIMANBHBIE BO3MOXKHOCTH HOBOHM B 00JAaCTH yNBTPa3ByKOBOTO
KOHTPOJISI ~ COBPEMCHHBIX  KOHCTPYKIMOHHBIX ~ MAaTEpHaloB HH()OPMAIMOHHOH  TEXHOJIOTHH
YABTPa3ByKOBOH KOMIBIOTEPHOW TOMOTpadUH Ul AUArHOCTHKH KadecTBa CBAPHBIX COCAWHECHUH M
KOHTPOJIL IapaMETPOB TEXHOJOTMYECKUX IIPOLECCOB CBAPMBAHUSA, BKIIOYAs TEXHOJOTHIO DICK-
TPOHHO-Ty4IE€BOH CBApKH COBPEMEHHBIX ATIOMHHUEBHIX CIUIABOB, Ha OCHOBE ITOTydaeMoH HHpOp-
Manuu 00 00BEMHOM OTHOPOAHOCTH MEXAaHNIECKUX CBOMCTB METAJIIA B 30HE TEPMHIECKOTO BIIMSHUS
CBapHOro mBa. AHAIM3 MHPOPMANMOHHBIX AaCHEKTOB METOJa TPAHCMHUCCHOHHOHM YIbTPa3ByKOBOMN
KOMIBIOTEPHOH TOMOrpauy MOKa3all, YT0 TEXHOJIOTHH YIbTPAa3BYKOBOIO KOHTPOJSI HA €O OCHOBE
Hanbonee H(PPEeKTHBHBI MII TOJNCTOCTEHHBIX IUIOCKONHMCTOBBIX WM3[CIHH CO CBAapHBIMH COE-
JUHCHUSMHU, IOCKOJIBKY KAa4eCTBEHHAs PEKOHCTPYKLHUS IPOCTPAHCTBEHHOIO DPACHPEACICHUSA HC-
CJIEAyeMOro napamMeTpa Mo TOIIUHE U3eIUs] BO3MOXKHA IIPU HAIMYUU €r0 U3MEHEHUs B IIOCKOCTH,
MapaJuIeIbHOM MOBEPXHOCTH M3AemHs. [IpuBeeHs! pe3yabTaTsl TOMOrpaIeCKIX SKCIIEPUMEHTOB C
HCTIONB30BaHWEM  pa3paboranHoro B dmuko-mexanmdeckom wuHctHTyre HAH  Vipaunsr
YABTpa3ByKkoBOro komi torepHoro tomorpada UST-04M mo BOCCTAaHOBIECHHIO IPOCTPAHCTBEHHOTO
pacmpenienieHnsl aKyCTHIeCKHX M MEXaHMYeCKHX XapaKTepHCTHK MeTaula B 00pasnax yKa3aHHBIX
n3fenuii, BEIOTHEHHBIX M3 CTaIM U ATIOMUHHEBOTO criuaBa AMI-6B TeXHOIOTHEH 3I€KTPOHHO-
JMy4eBOM CBapKHW, a TaKXKe pe3ylnbTaThl BepU(HUKAMUM BOCCTAHOBICHHBIX TOMOTPaUUECKIX
N300paXeHUH ITyTEM CpaBHEHHS WX C pPe3ylbTaTaMH MeTaIorpadudecKux HcciemoBaHuii. Pe-
3yAbTaThl HCCIECIOBAHUM TMOATBEPAWIH A(P(HEKTUBHOCTE TEXHOJIOTHH YIBTPa3BYKOBOH KOMIIBIO-
TepHOI ToMorpaduu Iyl OLEHKH KadecTBa CBApHBIX COCAWHEHHH M ONTHMH3AIMN TEXHOIOTHH
CBAapKH Ha OCHOBE YKCIIEPUMEHTAIBHOTO ONpEeeIeHIs 00beMHON OXHOPOIHOCTH CBOHCTB METaNa B
30HE CBAPHOI'O COCIMHEHMUS.

SUMMARY. Potential possibilities of information technology of ultrasonic computerized
tomography, which is new in the area of ultrasonic testing of modern construction materials, for
diagnostics of the weld quality and control of the parameters of welding technologies, including the
electron-beam welding technology of modern aluminum alloys, are considered. In this case
diagnostics is conducted on the basis of the received information about volume homogeneity of
mechanical properties in the thermal affected zone of the weld. The analysis of information aspects
of the transmission ultrasonic computerized tomography method have demonstrated that the tech-
nologies of ultrasonic testing with its use are the most effective for the control of the thick-walled
sheet products with welds, because the high-quality reconstruction of the spatial distribution of the
investigated parameter along the product thickness is possible when it changes in the plane, parallel
to the product surface. The results of the tomographic experiments with the use of ultrasonic
computerized tomograph UST-04M developed in the Karpenko Physico-Mechanical Institute of the
NAS of Ukraine, on reconstruction of the spatial distribution of acoustic and mechanical
characteristics of the metal in the indicated specimens made from steel and aluminum alloy AMG-
68 by the electron-beam welding technology, and also results of the reconstructed images
verification by comparison with the results of metallographic researches are presented. The results
of researches confirmed the efficiency of ultrasonic computerized tomography technology for
estimation of the weld quality and for optimization of welding technologies on the basis of expe-
rimental evaluation of volume homogeneity of metal properties in the weld area.

Skalskyi V. R., Serhienko O. M., Selivonchyk T. V., Oliyarnyk B. O., Plakhtii R. M.,
and Sulym R. 1. Acoustic-emission evaluation of subcritical crack growth stages in
TNALETTIALS ...ttt ettt et ettt st et es 85



PE3FOME. llpuBeneHB pe3ynbTaThl TEOPETHKO-3KCIEPUMEHTAIBHBIX HCCIEAOBAHUN II0
CO3IQHHMIO METOIWK aKyCTHKO-IMHUCCHOHHOH (AD) OIEHKM MOMEHTa CTapTa W CYOKpHTHYECKOrO
pa3BUTHS TPEIIMH B KOHCTPYKIMOHHBIX MaTepuanax. OmmcaHa Takke HKCHPECC-METOIAHMKA OIpe-
JIETICHUSI HIDKHETO IIOPOTOBOTO 3HAUCHMS KOI(PQUIMEHTa HWHTCHCHBHOCTH HANpPSHKEHUH IIpH
KBa3UCTAaTHIECKOM HATPYyKCHHHM MaTepHaIoB B paboueil cpeme. MeTomuku U pa3paboTaHHBIE
CPeACTBa MX pealu3aliy TNpeJHA3HAYCHBI AT TEXHUYECKOrO IUATHOCTHUPOBAHMS W3NENUH U
JJIEMEHTOB KOHCTPYKIMII BO BpeMs dKciuryararmu. Co3gaHHBIM mpnbop MOXkeT craTh 0a30BOH
pa3paboTKO# IJ1s1 CepHIHOTO BBIYCKA MMOPTATHBHBIX CPeACTB AD-KOHTPOISI B YKpanHe.

SUMMARY. The results of theoretical and experimental investigations on the development of the
methods for acoustic emission (AE) estimation of the crack start and sub-critical propagation in structural
materials are presented. The express-technique for determination of the Kijy. threshold value under quasi-
static loading of materials in the service environment is also described. The methods and developed
facilities for their realization are intended for the technical diagnostics of structures and structural elements
during their exploitation. The developed device can be the basic development for the serial production of
the AE testing portable facilities in Ukraine.

Voroniak T. I., Kmet’ A. B., and Lychak O. V. A single-shot phase-shifting speckle-
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PE3FOME. TlpennokeHa yIpOIIEHHAsT TEXHOIOTHS PETUCTPAIMU U 00pabOTKH CHEKI-UHTEep-
(eporpam ¢ (a30BBIM CABHTOM, KOTOpas HE TpeOyeT KaaHOpOBKH (ha30CABHUTAIOIIETO YCTPOHCTBA U
MO3BOJISICT OTPAHUYUTHECS MUHHMMAJIBHBIM KOJMHMYECTBOM m300pakeHmii. IlpuBeneHs! cBemeHHs O
BepU(UKAINN AITOPHTMOB M O MOJYYECHHBIX ITO ATOH TEXHOJOTHH PE3ylbTaTaX dKCHEPHMEHTOB IO
HCCIICI0OBAHUIO TIEPEMENICHIH TTOBEPXHOCTH METAIITMIECKIX 00pa3IioB.

SUMMARY. The reduced technology of deriving and processing the phase-shifted speckle-
interferograms that does not need the phase-shifting unit calibration and allows to get a limited
number of images has been proposed. The results of algorithms verification and those obtained by
the given technology on displacements of specimen metal surfaces have been presented.

Muravskyi L. 1., Hvozdiuk M. M., and Polovynko T. I. Evaluation of the surface
deformations of composites by the methods of digital speckl-correlation ...........c..cccceerneenne 103

PE3FOME. VccrnenoBaHbl MOBEPXHOCTHBIE AehOpManuy KOMIIO3HTHBIX MAaTEPHAIOB IIPH
CTaTHUYECKOH Harpy3ke MOAU(UIMPOBAHHBIM METOIOM IM(POBOH CHEKI-KOppesinun. 3ydeHs
MOJIUMEPHBIE KOMITIO3UTHHBIE MAaTepHAIbl, XaOTHIECKH apMHUPOBAHHBIE KOPOTKUM CTEKIOBOJIOKHOM.
INomyaenst mons gedopmanuii oOpasmna BOIHM3M BBIpe3a.

SUMMARY. Composite material surface deformations under static loading by using the
modified digital speckle-correlation (DSC) technique is studied. A polymeric composite chaotically-
reinforced with short glass fibers is investigated. The deformation fields near the stress concentrator
are obtained. The center of crack initiation and propagation was estimated using the analysis of the
obtained deformation fields.

Rusyn B. P., Ivanuik V. H., Kapshii O. V., and Kornii V. V. Evaluation of crack
characteristics by the images of material Surface.............coccevciiniiiniiiinniiniceee 107

PE3FOME. PaccMoTpeHa TpexMepHasi PeKOHCTPYKIHS ITOBEPXHOCTU IO JBYMEPHBIM H300pa-
JKEHUSIM C [eJIBI0 HCIIONB30BAHMS €€ pEe3yIbTaTOB Ul aHalIN3a H300paKCHHH MaTephaioB C
TpemmHaMu. ONHCaHbl OTAENBHBIC IIArH AITOPUTMA aHAJIM3a XapaKTePUCTHK TPEIIUH MaTepuaia 1o
nx wm3o0paxeHusMm. [lokaszaHo, YTO C TOMONIBIO TPEATIOKCHHBIX METOJNOB MOXKHA IIOIYYHTh
nHpopmarmio o npoduire 1 00beMe TPEIIUH.

SUMMARY. The problem of three-dimensional surface reconstruction based on its two-
dimensional images is considered. The reconstruction problem solving is used for analysing images
of materials with cracks. Each step of the proposed algorithm of crack characteristics determination
is described. It is shown that the crack profile and volume can be determinated using the proposed
methods.

Opyr N. V. and Vorobel R. A. Extraction of indicator traces on images, obtained during
checking by the penetrating agents...........coceeruieriieniiienieiiee ettt 112

PE3IOME. TlpemnoxkeH MeTO CEerMEHTAlMU W300pKEHMS] MHIWKATOPHBIX CJEIOB HA IOBEPX-
HOCTH, TOJIYYEHHOTO IPH PErHCTPAlUM PEe3ylbTaToOB KaNWIIAPHOTO KOHTPOJIS B BHAE HU(PPOBOrO
n300paxeHust. MeTon OCHOBaH Ha HMCIIONB30BAHUN CTATHCTHIECKHX XapaKTEPUCTHK BBIOOPOK TOUCK,
MIPUHAJIECKAIINX epeJHeMy IUIaHy U (OoHy B anmapaTe MOCTPOSHHS Ol-MaTPHI] 3aTEHEHUS.

SUMMARY. Segmentation method for image of indicator marking of surfaces obtained by



computer processing results of penetrant-dye tests is suggested. The method is based on the proces-
sing of the random access of background and foreground points and building o.-matting matrix.

Rybachuk V. H. Calculation models of an eddy current transducer with tangential
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PE3FOME. TlpennoxeHsl pacdeTHbIC MOJEIHN HAKIAIHBIX BUXPETOKOBEIX Ipeodpa3zoBaTenei ¢
TaHTeHI[NATIBHBIM BO30YXIarommM noneM. [lomydeHs! aHanuTHYeCKHe BBIPAsKCHUSI, OMICHIBAIOIIIE
CHTHaNBl TIpeoOpa3oBaTeNell Takoro THIA, PACIONOKEHHBIX HaJ MHOTOCIOWHBIM IIPOBOISIINM
MIOJTYIIPOCTPAHCTBOM, ISl PA3IMYHBIX BAPHAHTOB WX KOHCTPYKTHBHOTO HCHONHEHMS, a TakXkKe UL
CITydaeB M3MEPEHMsI KaK TAHI'CHIIMAIHHOHM, TaKk M HOPMAJIbHOH COCTABISIOMNX BTOPHYHOTO MOJISL
BHUXPEBBIX TOKOB.

SUMMARY. Calculation models for surface eddy current probes with tangential excitation
field are proposed. Analytic expressions for signals of such type probes located above multi-layer
conductive half-space are obtained. Various versions of probes design for measuring both tangential
and normal components of eddy currents secondary field are considered.

Uchanin V. M. Peculiarities of space distribution of an eddy current transformer signal
caused by cracks of different length ...........cccooiviiiiiiiiiiiii e 121

PE3FOME. PaccunTano W THpOAHATM3UPOBAHO INPOCTPAHCTBEHHOE pPACIpEEIICHHE CUTHAIa
BUXPETOKOBOTO IIpeoOpa3oBaTerst I Je(eKTOB THUMAa TPEIIMHA PA3HOH JUIMHBI. Y CTaHOBJICHBI
pa3nuuys BUXPETOKOBOIO CUTHANIa MEXIy KOPOTKMMM U JUIMHHBIMM TpeIIMHAMHU. JlaHBI peKOMEH-
JIalUH TI0 ONTHMAaJIbHOMY BEIOOpPY NMapamMeTpoB BHXPETOKOBOTO IPeoOpa30BaTes B 3aBHCHMOCTH OT
JUIAHBL TPELIUHBL.

SUMMARY. The spatial distribution of the eddy current transducer signal response for crack-like
defects of different length was calculated and analyzed. Differences in signal responses between short and
long cracks are stated. The recommendations for optimal selection of the eddy current transducer
parameters in dependence on the crack length to be detected are presented.
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