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2. Forecasting operating changes in the technical state of electromagnetically driven valves at the stage of
designing.

Pedepar:

1. Inceprauist npucBsyeHa po3poo1ii HAyKOBUX OCHOB i IPaKTUYHUX PEKOMEHAllill 3 IPOrHO3yBaH-Hs Ha eTali
IIPOEKTYBAaHHS MOKJIMBUX €KCIUIyaTaliliHUX 3MiH TEXHIYHOTO CTaHy eJleKTpoMarHiTHux kianaxis (EMK) 3
€JIEKTPOMarHiTHUM IIPUBOJIOM B IIPOLIECI BiATIpalioBaHHs pecypcy. [IpuBeneHo knacudikalito MasorabapuTHUX
EMK, 110 3aCTOCOBYIOTBCS B CMCTeMax obsianHaHHs JIA. BUusiBJIeHO 0COGIMBOCTI €KCIUTyaTaliitHUX HAaBaHTaXKEHb i
OCHOBHUX JerpajaliiiHUX MPOLECIB, 0 IPU3BOIATh IO CYTTEBUX 3MiH TeXHIYHOro ctaHy EMK i Bu3Ha4aioTs ix
pecypCHi MOXJIMBOCTI. EKClIepUMEHTAIbHUM LIIJISIXOM BU3HAUEHO XapaKTep i iHTeHCUBHICTb 3MiH OCHOBHUX
CTPYKTYPHUX i (PyHKIIOHAZIbHUX [TapaMeTPiB KJIalaHiB PO3IJISIHYTUX THUIIB Bif KiZIbKOCTi LIKJIiB CIIPALlbOBYBaHHSI.

Po3po6sieHO TEOpeTUYHI OCHOBU MOJEJIIOBAHHSI eKCILTyaTaliiHMX 3MiH TexHiyHoro ctany EMK 3 BuUKopucTaHHIM



iMOBIpHICHOI MOZ€JIi HAKOIIMYEHHS NIOIKOKEHD B eJleMeHTax i By3nax EMK. Po3po6ieHo MaremaTudHi Mogei i Ha
iX OCHOBI BiAIIOBiHIi METOIVKY POrHO3YBAaHHS 3MiHM CTPYKTYPHUX i PpyHKLioHanbHMX apameTpiB EMK 3
BUKOPMCTAaHHSIM METOAY HalMEHIIMX KBaIPaTiB, METOLly €KCTPAIIOJIAL{] i METOly HallpaBJI€HOI CEJIEKLi.
Po3pob6ieHo meTopuky Bu3HaueHHs pecypcy EMK Ha nifcTaBi aHasnizy HasBHUX B €JIEMEHTAX KJIallaHa BUMAIKOBUX
IIPOLIECIB MOIIKOAKYBAHOCTI 3 yPaxyBaHHSM [il0YMX HABAHTAKEHb i XapaKTEPUCTUK MILIHOCTI MaTepiasliB feTanen.
Bussineno, o Hapo6iTok EMK 3 npuBogom tumny JIIB 1o BingMOBY BHACIILOK BTOMHOIO PyHHYBaHHSI MIUHMKYU IITOKA
3aJI€KUTD Bif] IMTOMOI KIHETUYHOI €Hepril IepeMillleHHsI pyXOMOi cucTeMH IpuBoAy. Ha ocHOBI
€KCIIepUMEHTAJIbHUX JOCTIIKeHb PO3PO6JIEHO METOMKY IIPOrHO3yBAaHHS MTOKa3HUKIB 6e3BinmoBHOCTI EMK 3
BUKOPUCTAHHSIM €HEPreTUYHUX KpUTepiiB. OCHOBHI pe3ysIbTaTy JOCJII)KEHb BIPOBAIPKEHO B IPAKTUKY

npoexkTyBaHHs EMK B KuiBcbkoMy LIEeHTPaJIbHOMY KOHCTPYKTOPCBKOMY 0I0pO apMaTypoOyyBaHHSI.

2. The dissertation is devoted to the development of scientific bases and practical recommendations on
forecasting possible operating changes in the technical state of electromagnetic valves (EMV) with an
electromagnetic drive over resource completion. A classification of small EMVs used in aircraft systems is
presented. It was found out that particular features of operating loads and basic degradation processes which
result in substantial changes in the technical state of EMVs and determine their resource possibilities. In an
experimental way the character and intensity of changes of basic structural and functional parameters of valves of
considered types have been determined from the number of working cycles. Developed theoretical bases of
designing operating changes in the technical state of EMV with the use of probabilistic model of accumulation of
damages in elements and units of EMV. Mathematical models have been developed and on their basis proper
methods of forecasting change of structural and functional parameters of EMV with the use of least-squares
method, method of extrapolation and method of the guided selection. The method of determination of the EMV
resource is developed based on the analysis of elements of valve of casual damage processes taking into account
the operating loads and description of durability of the elements material. It is discovered that the operation of
EMV with the drive of Dual Pushing-Pulling type till failure due to fatigue destruction of the rod neck depends on
specific kinetic energy of the drive mobile system motion. On the basis of experimental research the method of
forecasting EMYV failure-free performance signs has been developed making use of power criteria. The main results
of research have been put into practical designing of EMV in the Kiev central design bureau of fittings.
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