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FREQUENCY IMPEDANCE PHYSICAL AND MATHEMATICAL MODELS
AKUSTOELEKTROMAGNITNOGO METHOD
OF NONDESTRUCTIVE TESTING COMPOSITE MATERIALS
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On the basis of the theory of propagation of elastic waves in layered materials sold impedance mathematical modeling
akustoelektromagnitnym NDT method of composite materials. Using this model, the model obtained resonance frequencies of the
composite material. The structure of the composite material laid defects. The first type of defects in the form of a lack of adhesive —
neprokley disclosed. The second type of defect no adhesive - pressed neprokley. The resulting mathematical model to find the resonant
frequency of composite materials having no defects, as well as having defects such as lack of adhesive and clamped in the open state . As
an example, the three-layer model that calculated resonant frequencies are in good agreement with the results of the acoustic resonance
method. Of work that the resonant frequency shift of defective samples. So for samples with defect type disclosed neprokley resonance
frequencies are shifted to lower frequencies. For samples with defects such as pressed neprokley resonance frequencies are shifted to
higher frequencies. We have thus shown that the activated adhesive is a sensor defect in activated adhesive joint and neighboring.
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B crarbe mpencTaBieHbl pe3yNTaThl Pa3paboTKH U SKCHEPUMEHTAILHOTO MCCIeIOBAaHMS MpOTOTHIA WeMeHTa ReRAM
(resistive random access memory) Ha OCHOBE YHHUITOJIPHOTO PE3HCTHBHOIO MepeKTioueHust. [ MOKuMe aIeMeHTbI SHEeProHe3aBHCH-
Mot mamsitt ReRAM na ocHoBe okcryta HroOmst Nb2OS5 ObUTH H3TOTOBIIEHBI ¢ MICTIONE30BAHAEM HI3KOTEMITEPATyPHOTO TIporiecca
AHOJTHOTO OKHCJIEHHS, TOMIIIMHA OKCHTHOTO CJI0si KOHTPOIMPOBAIACh HAMPSDKEHNEM aHOIMPOBAHIS U COCTABIISIA MOpsiAKa 75 HaHO-
MeTpoB. B kadecTBe rHOKHX MOMIOKEK B HCCIIEyeMBIX CTPYKTYPaX HCTIONB30BANIaCh MONMMMMIIHAs TUieHKa Kapton. YavmornspHoe
PE3UCTUBHOE NMEPEKITIOUEHHE HAOMIONAIOCH TP MOZIaYe MOCIIEI0BATETbHBIX HMITYJTHCOB HAMPSDKEHHS! MITH TOKA HA BEPXHHE EKTPO-
JIBI cTpyKTyp. HanpsbkeHye nporecca 3anvcH (Tiepexon B Hu3kooMHoe coctosiane) Us = 1-1.5 B, mporniecca ctupanmst (Tlepexoyt B BbI-
cokoomHoe coctosiHue) Uc = 0,2 - 0,5 B B nporiecce nepekmoueH it ConpoTURIIeHHH CTPYKTyp MEHsUIOCh Ha 2 ropsika. [ TapameTpbr
HCCIIETyEMOTO PE3MCTUBHOTO TIepeKTIOueH s He ierpappoBaii riocie 100 000 Mexaryeckux crudanmit. Takum oOpasoM, momy-
YEeHHBIE CTPYKTYPbI MOT'YT OBITh HICTIONE30BAHbI KaK MEMEHTBI TAMSTH [Tl YCTPOICTB THOKOH 2MEKTPOHHKH.
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The article presents a results of development and experimental research of ReRAM (resistive random access
memory) elements based on unipolar resistive switching effect. Flexible nonvolatile resistive random access memory
elements based on niobium oxide were fabricated by low temperature process of anodic oxidation, the thicknesses of
oxide films was about 75 nanometers and was controlled by anodizing voltages. Polyimide films Kapton was used as a
flexible substrate for investigated samples. The effect of unipolar resistive switching was achieved by applying pulses
of voltages or current on a top electrodes. Set voltages (switching to low resistance state) Us =1 - 1.5V, reset voltages
(switching to high resistance state) Ures = 0.2 - 0.5 V. Parameters of resistive switching didn’t degrade after 100000
mechanical bends. Thus obtained structures can be used as a memory elements for devices of flexible electronics.
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PaccMotpena oporosast crparerst yIpaslieHHs B CITy4YaifHOM cpejie ¢ AByMsl ISHCTBISMIE ¢ OMHAPHBIMU JJoXonamu. B jaHHOM
TIOCTAHOBKE 3a71a41 BEPOSITHOCTH BBIMTPBIIIA Ha ASHCTBHSIX B TIPOLIECCE YIPABIEHHS (PUKCHPOBAHBI, HO HEM3BECTHBI JIHITY, OCYIIIECT-
BIBTOLIEMY yrpasiieHue. Llesb yrpasieHys 3a1aHa B MUHUMAKCHOM IIOCTAHOBKE Y COCTOUT B MUHUMU3ALIAK MATEMATHUECKOIO OXKH-
JIAHNST MAKCUMAJIBHBIX MOTEPh TTOJHOTO JI0X0/Ia U MOHMDKEHNN CYMMApHBIX MOTEPh Ha HEKOTOPOM MHO)KECTBE MApaMETPOB CPEIBL.
C HOMOIITBIO HAIMCAHHOH KOMITHIOTEPHOH TPOrpaMMBbI OBUIO IIPOBEICHO MOZISITMPOBAHYIE 3aJaHHON CITy9aifHOI cpefibl M HaliIeHO
3HaUEeHHNE MUHVMAKCA, A TAKKe TTapaMeTPhI CPEIBL, TIPH KOTOPBIX OH ObLT HaiieH. Tatoke cpesia Obla HCCIIEIoBaHa Ha CyMMapHBIe
TOTEPH MOJIHOTO JIOXOZ1A B IPEIION0KEHHIH, YTO 3HAUEHIS MHOMKECTBA [1apaMETPOB CPEIb PACIIPEICNICHbI PABHOMEPHO, a IOPOrOBOE
3HaueHue rxcupopaHo. [Tocse 3Toro cymmapHsie noTepy ObLTH BBIMUCIIEHBI TS IBYX TIOPOTOB, ONTHMAIBHbIE 3HAYEHHST KOTOPBIX
OBLTH ONpE/IEIeHb TIOCIIE TIOTHOTO UCCIIeIOBAHMST BCEX X IOy CTUMBIX 3HadeHHi. Kak oka3anock, BBeIEHHE TOMOHUTEIFHOTO IT0-
pora MO3BOMTIIIO Ha PAHHHUX 3Tarax 0TOPachIBATH HE CaMblii OMTUMAIIBHBII BApHAHT PaHBIIIE, YTO CYIIECTBEHHO YITy4IlIaeT UTOTOBBIH
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Jnoxozt. TakuM 00pasom, B paboTe MOKa3aHo, YTO € TIOMOILBIO [IBYXIIOPOIOBOI CTPATErHH YIPABICHHUS B CITyYailHOM Cpe/ie MOYKHO
3HAYUTENTBHO CHI3UTH CyMMAaPHBIE IIOTEPH MOTHOTO /I0XO0/[a Ha HEKOTOPOM MHOYKECTBE TIAPAMETPOB CPEIIBL.
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Considered the threshold control strategy in a random environment with two actions with binary income. In this
formulation of the problem the probability of winning on the actions is fixed in the management, but unknown to the person
performing the operation. The purpose of the control is given to the minimax formulation and is to minimize the expectation
of the maximum losses of total income and lowering the total loss on a set of environmental parameters. With the help of a
computer program was written to simulate the given random environment and found the value of minimax, as well as the
parameters of the medium in which it was found. Also, the environment was assayed for total loss of total income, assuming
that the values of the set parameters of the environment are distributed evenly, and the threshold value is fixed. Thereafter,
total losses were calculated for the two thresholds, the optimal values of which were determined after a full analysis of their
possible values. As it turned out, the consideration of additional threshold allowed in the early stages of the cast is not the best
option before, which significantly improves the total income. Thus, we have shown that using the two threshold management
strategy in a random environment can significantly reduce the total losses of total income on a set of environmental parameters.
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Hccnenosana maprust cBeroanonoB Ha ocHoBe AlGalnP rerepoctpykryp kpacHoro nBera cBedeHus. [locTpoeHs!
BOJIBT-aMIIEPHBIE U TIOMEH-aMIIEPHbIE XapaKTEPUCTUKHU 10 U MOCIIE 00IyyeHnst HelTpoHamu 1 ramMma kBaHTami. 1o nan-
HBIM XapaKTEPUCTUKAM OIPE/Ie/IeHa paldalioHHas cTOMKoCTh AaHHbIX CHJI. MIcTOUHUKOM HEHTPOHOB C 3Hepruei 2,65
M5B siBnstics ropusoHTanbHbIN KaHan peaktopa MPT-2000 MI'®U ¢ ycTpoiicTBOM, T03BOISIONIMM BApbUPOBATH CIIEKTP
HEWTPOHOB. B KauecTBe MCTOYHNKA raMMa KBaHTOB ¢ Heprueit 1,25 MaB ncnons3oBanu kobansTosyto mymky I'Y-2000.
MakcuMyM CIEKTpaIbHOM KPUBOit cCBeTOANMOI0B sieskan npu 630—-650 uM. [TomyueHsl 3aBUCUMOCTH «(haKkTopa HeHreallb-
HOCTI» b OT HaNpsDKEHHUs, TOKA, (IIIOCHCAa HEHTPOHHOTO U 1036l raMMa o0mydeHnst. OnpeneneHo, 4To raMmma ooIydeHue
HE 0Ka3bIBAJIO CYIECTBEHHOTO BIMSHUS HA MEKTPHIECKHE U CBETOBBIE XapaKTEPUCTUKHU J10 10361 107 paz.
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Are investigated light-emitting diodes on the basis of AlGalnP of heterostructures of red color of a luminescence.
Are constructed current-voltage and lumen-voltage characteristics before and after irradiation by neutrons and gamma rays.
According to the characteristics defined radiation resistance of LEDs. The source of neutrons with energies of 2.65 MeV
was horizontal channel IRT-2000 MGFI with a device enabling them to vary the neutron spectrum. The source of gamma
rays with energies of 1.25 MeV using cobalt gun GU-2000. Maximum of the spectral curve of LEDs lying at 630-650 nm.
The dependences of the «nonideality factor» b on the voltage, current, neutron fluence and dose of gamma irradiation.
Determined that gamma irradiation had no significant effect on the electrical and lighting characteristics to a dose of 107 rad.
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B crarbe paccMmaTpuBarOTCs BOMPOCHI, CBSI3aHHBIC C 00PaOOTKOW PE3yJbTAaTOB TEPMOTPABUMETPUICCKOTO DKC-
MEPUMEHTA 110 HAIPEeBY XBOM. B CBSI3M ¢ TeM, YTO MPU HArpeBe 0Opasiia MPOUCXOIUT s/l PEAKIIUM, MOICTHPOBAHIE
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