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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TeopeTuko-eKkcriepuMeHTajbHe OOrPYHTYBaHHSI METOZAa PO3PaxyHKY AONYCTUMUX HAIMIPYKEHb, 110 3a0€CIIeYy0Th

IIPOEKTHUI pecypc Kpuia JiTaka.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Theoretical and experimental justification for a method of calculation of allowable stresses ensuring the aircraft
wing design life.

Pedepar yKpaiHCBKOIO:

[IpenmeToM IOCTIIKEHHS € aBialiliHa KOHCTPYKLs, 0 eKCIUIyaTy€eTbCS B YMOBAaX BUIIaJKOBOTO HABaHTA)KEHHS.
O6'eKTOM JOCIIIIKEHHS € ITPOLLEC HAKOIIMYEHHSI BTOMHUX IIOIIKO/KE€Hb PETYJISIPHUX i HEPETYJIIPHUX 30H
KOHCTPYKLii B TUIIOBOMY IIOJILOTI IIPY 3aJaHMX MaCOBO-iHEPLIMHUX IIapaMeTpax JiTaka. MeTo0 HayKOBO-IOCIIiLHOI
pPO6OTH € TEOPETUYHE Ta €KCIIEPUMEHTAJIbHE OOI'DYHTYBAHHS 3aJI€KHOCTI IOIIyCTUMUX HANPYXKEHb €JIEMEHTIB
KOHCTPYKIi, 1110 3a6e31e4yioTh IPOEKTHUN Pecypc, Bifi napaMeTpiB Npo@diiio TUIIOBOTO MOJbOTY, XapaKTEPUCTUK
TypOYJIEHTHOCTi aTMOC(EPH, BTOMHUX XapaKT€PUCTUK KOHCTPYKLIHOTO MaTepiayly Ta IPUNHSITOTO
KOHCTPYKTUBHOTO PillIeHHS HA OCHOBI TOCTIiIPKEHHS peakiiii B3aeMoJil JuHaMiqvHOi Mogesi Jiitaka i TypOyJIeHTHOI
atmocdepu. V IbOMY 3aKJIIOYHOMY 3BiTi HaBeIEHO METOJMKH Ta IPUKJIAI BUKOPUCTAHHS PO3POOJIEHNX PaHille
METO/IiB PO3PaxXyHKy JOIYCTUMHUX HAIIPYKEHb, 110 326€311€4yI0Th IPOEKTHUM PECYPC PETYJISIPHUX Ta HEPETYJISIPHUX
30H KpuJa jitaka. CpopMOBaHO METOAMKY BUOOPY NTapaMeTpiB MPo@iio TUIIOBOrO MOJBOTY 3 METOIO MiHimizaii
BTOMHOTO IIOIIKO/IKEHHSI €JIEMEHTIB KOHCTPYKIii Kpuila. BUKOHAHO €KCIlepUMEHTaIbHE OOI'PYHTYBAaHHS METO/IIB,
1110 IPOINOHYIOThCS, LIJISIXOM 3iCTaBJIEHHS Pe3yJIbTaTiB PO3PaxyHKiB, JAHUX JIbLOTHUX BUIIPOOYBaHb i

€KCIIEPMMEHTAJIBHUX JOCIIiI’)KeHb HA ITPUKJIaZi 1a00PaTOPHUX 3pa3KiB Ta €JIEMEHTIB HAaTyPHUX KOHCTPYKLIL.

Pedepar aHIJIiHCBKOIO:

The airstructure, operated at random loading, is the subject of the study. The fatigue damage accumulation in
regular and irregular structure zones during the typical flying at given mass-inertial airplane parameters is the
object of study. The purpose of the research is the theoretical and experimental basis of depending structure
elements allowable stresses, providing design resource, versus the parameters of a typical flight profile,
atmospheric turbulence characteristics, the fatigue characteristics of the structural material and a design solution
based on studying the airplane dynamic model reaction and turbulent atmosphere. This final report presents the
methodology and examples of using previously developed methods for calculating allowable stresses, providing
regular and irregular airstructure wing zones design resource. The methodology of selecting the typical flight
profile parameters to minimize wingstructure elements fatigue damage is formed. An experimental study of the
proposed method is made by comparing the results of calculations, flight test data and experimental studies on the
example of laboratory samples and natural structures elements.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hassa HTII praiHCBKOIOZ Meropn, po3paxyHKy JOIyCTUMUX HAIIPY>KEHb i JOBrOBIYHOCTI 32 HOMiHAJIbHNMU
HaIpPY>XEHHSIMU Ta 3a JIOKAJIbHUM HaMpPYXXeHO 1e(hOPMOBAHMM CTAaHOM PETYJIIPHUX 30H i 30H KOHCTPYKTUBHUX
HEeperyJsipHOCTel KOHCTPYKLiN Kpuja. MeTon BpaxoBye podisib TUTIOBOTO MOJIbOTY JIiTaKa, 6araToiboBy
eKCIulyaTaliio, cxeMy aTMocepHOi TypOyJIeHTHOCTI, XapaKTePUCTUKYU BUTPUBAJIOCTI MaTepiany i KOHIEHTpalliio

HaIpy>KeHb B €JIEMEHTaX KOHCTPYKIIi i 3'eIHaHHSIX.

Hazpa HTII aHrsiiicbKo0: The allowable stresses and durability calculating method based on the nominal
stresses and the local stress-strain state of regular zones and structural irregularities of the wing structure. The
method takes into account the airplane typical flight profile, multipurpose operation, scheme of atmospheric
turbulence, fatigue characteristics of the material and the concentration of stresses in structural elements and
connections.
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HeperyJsipHOCTeN KOHCTPYKLii Kpuila JliTaka 3 ypaXxyBaHHSIM IPOQiio TUIIOBOTO MOJIbOTY. MeTo[ 6a3yeThCs Ha
ICHYIOUIl B rajy3i CUCTeMi rinores Ta JOIyIIEHb, 8 CAME: TiIoTe3i JiHIMHOTO MiCYMOBYBAHHS BTOMHMX YIIKOJKEHb
eJIeMeHTiB KOHCTPYKIii JliTaka [py BUIIaJKOBOMY HaBaHTa)K€HHI, KpUBiil BTOMHUX YIIKOJKEHb B CTeIeHeBii popmi,
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