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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

TeopeTuko-eKcllepUMeHTalbHe OOTPYHTYBaHHS METOMA PO3PaXyHKY IONYCTUMUX HANpPyXKeHb, IO 3a6eClevyloTb MPOEKTHUN

pecypc Kpuiia JliTaka.

Ha3sBa po6oTH (aHrJ1)

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

Pedepar (ykp)

[IpenMeTOM [HOCTIAKEHHS € aBialliifiHa KOHCTPYKIisl, IO eKCIUIyaTyeTbCS B yYMOBax BUIIQJIKOBOIO HaBaHTaXKeHHs. O6'eKToM
IOCJIIKEHHS € NPOLEC HAKOMNYEHHS] BTOMHUX MTOMKOJKEHb PETYJISIPHUX i HEPETYJISIPHUX 30H KOHCTPYKLii B TUIIOBOMY I10OJIbOTI
NP 33JlaHAX MACOBO-iHEpPILiHUX MapamMeTpax JiTaka. MeTo HayKOBO-JIOCJIIHOI pOGOTH € TEOPETUYHE Ta €KCIIEPMMEHTaJIbHE
OOrpYHTYBaHHSI 3aJIeXXHOCTiI [OMYCTUMMX HaIlpy’KeHb €JIeMEHTIiB KOHCTPYKIii, 10 3abe3nedyloTb IPOEKTHUI pecypc, Bif
napameTpiB  Ipodiso  TUMOBOTO MOJbOTY, XapaKTEPUCTUK TypOyJleHTHOCTI aTmocdepy, BTOMHMUX XapaKTEPUCTUK
KOHCTPYKLITHOTO MaTepiasly Ta IPUUHSITOrO KOHCTPYKTMBHOIO PillIEHHS HA OCHOBI HOCJIP)KEHHS peakliil B3aeMOii IMHAMIYHOI
Mogeni jitaka i TypOyneHTHOI aTmocdepu. V 1[bOMY 3aKJIOYHOMY 3BiTi HaBeJEHO METONWKU Ta MPUKJIAAU BUKOPUCTAHHS
pO3pO6JIEHNX paHillle METOMIB PO3PAaXyHKy IOINYCTUMHUX HAIPYKEHb, IO 3a0e3MeyYylTb MPOEKTHUII pecypc PEryJsipHUX Ta
HeperyJIsipHUX 30H Kpuia Jitaka. CpopMOBaHO METOAMKY BUOOPY MapaMeTpiB Npodiaio TUIOBOTO MOJbOTY 3 METOIO MiHiMi3arlii
BTOMHOTO TMOUIKOJPKEHHSI €JIEMEHTIB KOHCTPYKUii Kpusa. BUKOHAaHO eKCllepUMEHTajJbHEe OOIPYHTYBaHHS METOJiB, 10
MIPOIIOHYIOTHCS, IIJISIXOM 3iCTaBJIEHHS PE3yJIbTaTiB PO3PAXyHKIB, JaHUX JIbOTHUX BUIIPOOYBaHb i €eKCIIEPUMEHTAIBHUX JOCIiIKEHb

Ha MPUKJIaZi 1ab0paTOPHUX 3Pa3KiB Ta €JIeMEHTIB HATYPHUX KOHCTPYKIIii.
Pedepar (aHr1)

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.

Inpexc YIK: 629.73, 629.735.02:620.169.1

Kopgu Temarnynux pyopux HTI: 55.47
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): MeToz po3paxyHKy LOIYCTUMUX HaIlpy>KeHb i JOBrOBiYHOCTI 32 HOMiHAJIbHUMU HAINIPY>KEHHSIMU Ta 3
JIOKaJIbHUM HaIIPY>KEHO e(PpOPMOBaHUM CTAHOM PETYJISIPHUX 30H i 30H KOHCTPYKTUBHUX HEPETyJIIPHOCTEH KOHCTPYKLIl Kpuia.
MeTop, BpaxoBye npodiib TUIIOBOTO MOJIBOTY JIiTaka, 6araToliyibOBy €KCILTyaTallilo, CxeMy aTMocpepHoi TypOyIeHTHOCTI,

XapaKTEPUCTUKY BUTPUBAJIOCTI MaTepiasy i KOHLEHTPALlilo HaIIPYKEHb B €JIEMEHTAX KOHCTPYKLIi i 3'€ JHaHHSIX.

Hassa npoaykuii (aurJi): 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.
OuiKkyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBanns: 73.10.2;74.30.0

Onuc npozykuii (ykp): [IpoBeieHO eKCliepuMEeHTaIbHO-TEOPETHYHE OOTPYHTYBaHHS PSIAY METOAVK Ta aJITOPUTMIB, IO
CKJIQZIAIOTh METOJ, PO3PaxyHKy JOIyCTUMUX HAIIPY>KEHb B PETYJISIPHIiii 30Hi Ta B 30HaX KOHCTPYKTUBHUX HEPETyJISIPHOCTEN
KOHCTPYKLii KpuJia JliTaka 3 ypaxyBaHHSIM IIpOQiio TUIIOBOTO MOJbOTY. MeTo, 6a3yeThCs HA iCHyIOUil B ranysi cucremi rinores
Ta JOIYILIEHb, a CaMe: TnoTe3i JiHIHOro MiZCyMOBYBaHHS BTOMHUX YIIKOJKEHDb €JIEMEHTIB KOHCTPYKLi JliTaka IIpu
BUII3IKOBOMY HaBaHTA)XE€HHI, KPUBill BTOMHUX YIIKOJKEHb B CTENEeHeBill popmi, piBHSIHHI OfuHra /17151 BU3HAYE€HHS €KBiBaJIEHTIB

ACMMETPUYHUX LIMKJIiB HaBaHTaKEHH4.
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