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1. MeToauKa NpUCKOPEHOro BUIIPOOYBAaHHS 3MillHEHUX [TOBEPXOHb /1JIsl MiJIBUIIEHHS pecypcy Hacoca MajauBHOI
CHCTEMHU TOBITPSIHOTO CyAHA

2. Methodology of accelerated testing of reinforced surfaces to increase the resource of the aircraft fuel system
pump

Pedepar:

1. B pucepTauii BUpilyeTbCs KOMIJIEKCHE 3aBAAHHS 110 CTBOPEHHIO METOAVKN ITPUCKOPEHUX BUIPOOYBaHb
IIOBEPXHEBOT0 3MiLIHEHHS JI€Tajiell MaJMBHOTO HacOCa CUJIOBOI YCTAHOBKM MOBITPSIHOTO Cy[IHA, 1110 3a6e3nevye K
NiABUILEHHS HANiMHOCTI IaJIMBHOTO HACOCA, TaK i CKOPOYEHHS Yacy Ha KOHIIEINTYyaJIbHOMY €Talli po3pOOKYU HOBUX
00'eKTiB aBiallifiHOI TEXHIKMU Ta I1pyU iX MojiepHi3alii. [IpoBefeHO aHai3 CTPYKTYPHO-€HEPreTUYHOro 6alaHCy

€Heprii NoBepXHEBUX LIapPiB TEPTs 3y64acTUX Nepefay arperaris NOBITPSHUX CYLEH B yMOBaX KOHTAKTHOI B3aeMOJii,



KUY IO3BOJIMB BUSHAYMTY KPUTEPI YTOMHOI MiLJTHOCTI MaTepiasiB: MMTOMa €HEPrid pyHYBaHHA 3a OLVH LIUKJL
HaBaHTaXeHHs. Ha 0cHOBI 11bOro copMyIbOBaHO YMOBU [IPOBEEHHS IPMCKOPEHUX BUIIPOOYBAaHb HA KOHTAKTHY
BTOMHY MilIHiCTb 3 BUKOPUCTAHHSIM METOAY aKyCTUYHOI €MiCii: iMITyJIbCHE HaBaHTaKEHHS O MaKCUMAaJIbHUX
BEJINYMH 3 PeeCTpaLi€lo KiJIbKOCTi UKJIB 10 HACTaHHSI YTOMHOTO NOMKOpKeHH. Ha 6a3i jpboro po3po6ieHo
METOJMKY [IPUCKOPEHUX BUIIPOOYBAHb 17151 BU3HAYE€HHSI [TI0KA3HUKIB YTOMHOI MIIJHOCTi IOBEPXHEBHUX IIAPiB
KOHCTPYKLIMHUX MaTepiaiB, dKa iCTOTHUM YMHOM 3MEHIIYE 4YaC €KCIIEPUMEHTAIbHOI OLIiIHKY IIPU IIPOBEICHHI
NOPiBHSIJIBHUX BUITPOOYBaHb Pi3HUX KOHCTPYKLIMHUX MaTepiasliB 44 NOPIBHSIHHS Pi3HUX BUIB ix Mogu@ikanii
(3minHeHHS). MeToq, peecTpallii CUTHaJIy aKyCTUYHOI eMicCii eKxcriepuMeHTaIbHO BU3HAYEHO SIK 3pYYHUIL Ta TOUHUIN
IHCTPYMEHT KiJIbKiCHOI OLIIHKM ITapaMeTpa YTOMHOI IIOIKOIKYBaHOCTi. T€OpPETUYHO BCTAHOBJIEHO, 110 OCHOBHUM
(axkTOpOM, SIKMI BIIJIMBA€ HA YTOMHY KOHTaKTHY MilIHiCTb MaTepiasny € koeQillieHT aucunauii eHeprii, cranuii nis
KOKHOTO 3 MaTepiasiB. OTprMaHi HOBi HAyKOBi Pe3yJIbTaTy JO3BOJIUIIN IPAKTUYHO CKOPOTUTH TEPMiH
BUIIPOOYBAHHS BapiaHTHUX IPOPOOOK Pi3HMX METOIiB 3MiLIHEHHSI IOBEPXOHDb IIPU TEPTi Ha KOHLEINTyaJIbHOMY €Tari
PO3pOOKU 00’EKTIB MAIIMHOOYAYBAHHS, a CaMe arperaris, 0 CKJIay SIKMX BXOJSTb 3y04acTi nepenayi, 30kpema
LIECTEPEHYACTMX HACOCIB NaJIMBHOI CUCTEMU MOBITPSIHOIO CyIHA. besnocepenHe 3aCTOCYBaHHS BU3HAYEHOTO
HAKpaloro MeToly 3MilJHEHHS TIOBEPXOHb [I03BOJISIE 301/IBIINTY PECYPC TaKUX arperaTis, o B LiIOMY HiJBUILYye
HaZiNHICTh CUCTEM, IO CKJIaAy SIKUX BOHU BXOISTh. Lle € KpUTUYHOIO CKJIAZIOBOIO Y CUCTEMI 3aX0[1iB 3a06e3IeueHHs
6e3reKu MoJIbOTIB Ha eTarli TPUUHSTTS iHKeHEePHUX, TEXHIYHUX Ta TEXHOJIOTIYHUX PillleHb SIK TPY MOJepHi3allii
icHy10uMX, TaK i Ipy po3po0Li NepPCIEeKTUBHUX 3pa3KiB 00'€KTIB MAIIMHOOYIyBaHHSI B3araji Ta aBiallilHOI TEXHIKK
(smiTaxiB) 30kpema.

2. The dissertation solves the complex task of creating a methodology for accelerated tests of surface
strengthening of parts of the fuel pump of the aircraft's power plant, which ensures both an increase in the
reliability of the fuel pump and a reduction of time at the conceptual stage of the development of new objects of
aviation equipment and during their modernization. An analysis of the structural energy balance of the energy of
the friction surface layers of the gears of aircraft units under the conditions of contact interaction was carried out,
which made it possible to determine the criterion of fatigue strength of materials: the specific energy of
destruction in one load cycle. Based on this, the conditions for conducting accelerated tests on contact fatigue
strength using the acoustic emission method were formulated: pulse loading to maximum values with registration
of the number of cycles before the onset of fatigue damage. On the basis of this, a method of accelerated tests was
developed to determine the indicators of fatigue strength of the surface layers of structural materials, which
significantly reduces the time of experimental evaluation when conducting comparative tests of different
structural materials or comparing different types of their modification (strengthening). The method of recording
the acoustic emission signal has been experimentally determined as a convenient and accurate tool for
quantitative assessment of the fatigue damage parameter. It is theoretically established that the main factor
affecting the fatigue contact strength of the material is the energy dissipation coefficient, which is constant for
each of the materials. The obtained new scientific results made it possible to practically shorten the testing period
of variant designs of various methods of strengthening surfaces during friction at the conceptual stage of
development of mechanical engineering objects, namely units that include gear transmissions, in particular gear
pumps of the aircraft fuel system. The direct application of the determined best method of strengthening surfaces
allows to increase the resource of such aggregates, which generally increases the reliability of the systems of
which they are a part. This is a critical component in the system of measures to ensure flight safety at the stage of
making engineering, technical and technological decisions both in the modernization of existing and in the
development of promising models of engineering objects in general and aviation equipment (aircraft) in particular.
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