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JKykoBcbKoro "XapkiBCbKUM aBiallilHUM iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micue3Haxoa>KeHHS: Bys. Ukanosa, 17, m. Xapkis, XapKiBcbKuii p-H., XapKiBcbka 0671, 61070, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.47.05

Tema guceprauii:
1. YpaxyBaHHS Kpy4€HHS Ha PEKMMax IOJIbOTY B PO3PaxXyHKy BTOMHOI JOBrOBIYHOCTI KOHCTPYKIIii Kpuia JliTaka

2. Torsion accounting in the fatigue life calculation of aircraft wing structure on the flight modes

Pedepar:

1. O6'eKT - omip yTOMi €JIeMEHTiB KOHCTPYKLii KpUiIa, HaBaHTAXEHOT0 KOMOiHalli€lo I0NepeyHoi CUIY, 3TUHAIBHOTO
1 KpyTHOTO MOMEHTIB. MeTa - po3po6Ka i1 OGrpyHTYBaHHS METO/ly PO3PaxyHKY BTOMHOI JJOBFOBIYHOCTiI KOHCTPYKLii
KpuJia 3 ypaxyBaHHSIM HENPOIOPLIHOIO HABAHTAaKEHHSI 3TMHOM i KDyYEHHSIM Ha PEeXMMax I0JIbOTY JliTaka. MeTtonu
- METOJ Y PO3PaxyHKy JJOBrOBiUHOCTI 32 JIOKaJIbLHAM Hallpy>K€HO-1e(pOpMOBaHUM CTAaHOM Ta 32 HOMiHaJIbHUMU
HaMpPYXEHHSIMU, METO], CKIHUEHHUX €JIEMEHTIB, MeTOH, TeH30MeTpii. [IpakTiyHi pe3yabTaTy - po3po06JIeHUI METOS
[03BOJIsIE BUKOHYBATU PO3PaxyHOK BTOMHOI IOBFOBIYHOCTI KOHCTPYKIii Kprila 3 ypaxyBaHHSIM HEMPOMOPLiNHOI Aji
[IOTIEPEYHOI CUJIY, 3TMHAJILHOTO ¥ KPYTHOIO MOMEHTIB Ha PEXKMMAX I0JILOTY JliTaka. HoBM3HA - yIOCKOHAIEHO
METO[, PO3PaXyHKy BTOMHOI JOBrOBIYHOCTI €JIEMEHTIB KOHCTPYKLii KpyJjla JiiTaka 3a paxyHOK TOTO, IO Ha BifMiHYy
Bif] iCHYIOYMX METO/IB B HbOMY BPaXOBY€ETbCS BTOMHE IOIIKOIKEHHS B3[0BX BCbOI0 KOHTYPY KOHLIEHTpATopa

HaIpy>KeHb, 10 NO3BOJISIE CYTTEBO MiIBUIIATYA TOYHICTh IPOTHO3YBAaHHS JOBrOBIYHOCTI ! pecypcy pu



HEMPOIOPLiHOMY HAaBaHTAXEHH] CUJIOBUMU (PaKTOpaMu; OTPUMAB MOJATBLINI PO3BUTOK METO/], TAPyBaHHS
TEH30MEeTPOBaHUX IIepepi3iB KpuJia JliTaka IJjisl BUMIPIOBaHHS CHUJIOBUX (aKTOPIB y [10JIbOTi 32 PaXyHOK
NIOTIEPEIHBOTO BU3HAYEHHSI METOJIOM CKiHYEHHUX €JIEMEHTIB 30H, B IKUX BUKOHYIOTbCS TilIOTE3U Ta NPUITYIIEHHS
PO3PaxyHKOBOI CXeMU TOHKOCTIHHOTO CTPIDKHS Ta JOLIIJIbHO BCTAHOBJIIOBATU TEH30[aTYMKY; BIIEepIlIe
3aIPONIOHOBAHO METO/] PO3PAXYHKY 3arajbHOr0 HANPY)KEHOTO CTaHy KOHCTPYKLii KpuiIa, 32 paxyHOK
OOI'PYHTOBAHOTO BUKOPUCTaHHS 6aJI0YHOI aHaJIOrii; yIOCKOHa/IeHO METOJ, BUBHAYEHHSI iHTeIrPaJIbHUX CUJIOBUX
($akKTopiB y3[I0BK pO3Maxy Kpuja 3a JaHMMU JIbOTHUX BUMIPIOBaHb, 110 BifIPi3HSAETHCS BiJ] BiJOMUX ypaxyBaHHSIM
6aslaHCYBaJIbHOTO HABAHTAXXEHHS HA TOPU3OHTaJIbHE onepeHHs. CTyIiHb YIPOBAIPKEHHSI - OCHOBHI pe3yJbTaTu
JIUCepTallii BAKOPUCTOBYIOTLCS Ha Jlep>KaBHOMY MiANPUEMCTBI "AHTOHOB", aBiapeMOHTHOMY HianpueMcTsi "YPAPIT"
i B HaBYaJIbHOMY Ipoueci HalioHanbHOTro aepoKOCMidYHOro yHiBepcuTeTy iMm. M. €. JKyKOBCBKOTro "XapKiBCbKUI
aBialifiHui iHCTUTYT". ['ay3b - aBiabyAyBaHHS.

2. Object - fatigue resistance elements of the wing structure, loaded by combination of the shear force, bending
and torsion moments. The aim is the development and justify the method of calculation of the fatigue life of the
wing structure at a non-proportional loading of bending and torsion on the airplane flight regimes. Methods that
used are method of durability calculation by the local stress-strain state and the nominal stress, finite element
method, tensometric method. Practical outcomes: the developed method allows for calculation of the fatigue life of
the wing structure at a non-proportional action of shear force, bending and torsion moments on the airplane flight
modes. Novelty - improved method of calculation of the fatigue life of the aircraft wing structure elements due to
the fact that in contrast to the existing methods it takes into account the fatigue damage along the stress
concentrator contour. This allows to significantly increase the accuracy of prediction of durability and a resource
at a non-proportional force loading factors; has been further developed method for of calibration of prepared
cross sections of an aircraft wing for measuring force factors in flight due to a prior determination by the method
of finite element areas where the hypotheses and assumptions of the calculation scheme thin-walled bar, is
advisable to install strain gauges; first proposed method of calculating the the general stress state of the wing
structure, due to reasonable use of the beam analogy; improved method for determining the integral force factors
along a wingspan according to flight measurements, in contrast to the known method takes into account the
balancing load on the horizontal tail on the flight modes. The degree of implementation - the main results of the
dissertation are used at the State Enterprise "Antonov" aircraft repair enterprise "URARP" in the educational
process of the National Aerospace University "Kharkiv Aviation Institute". Industry sector - aircraft manufacturing.
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