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Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYE€HO BUPIIEHHIO HAYKOBO-TEXHIYHOTO 3aBAAHHS PO3POOJIEHHS METOOY
iHTerpoBaHOTO IIPOEKTYBaHHS Ta KOHCTPYIOBAaHHS 3'€IHAHb CUJIOBUX HEPBIOP 3 MOHOJIITHUMMU ITaHEJSIMA KprJjia
JliTaka TPAHCIMOPTHOI KaTeropii AJ1st miaBuineHHs eDeKTUBHOCTI BITYN3HSIHUX JIITaKiB TPAHCIIOPTHOI KaTteropii. Bubip
METU 3YMOBJIEHO NIOTPE60I0 HOBMX HAaYKOBUX PO3POOOK Ta pO3p006JIEHHSI HOBUX METO/IiB IIPOEKTYBAHHS,

KOHCTPYIOBaHHS, BUDOOHUIITBA Ta BUITPOOYBAHHS JIiTaKiB TPAHCIIOPTHOI Kareropii. [IpoBeieHO aHai3 MEeTOLiB



[IPOEKTYBaHHS KpUJla JliTaka TPAHCIIOPTHOI KaTeropii 3 ypaxyBaHHAM [OIyCTUMOrO pyiiHyBaHHA. [IpoaHanizoBaHO
METOJIY IIPOEKTYBaHHS CUJIOBOI HEPBIOPU KPUJIa Ta PO3TJIIHYTO OCOOINBOCTI IIPOEKTYBAHHSI 3'€lHAHb CUJIOBUX
€JIEMEHTIB HEPBIOPY Ta MOHOJIITHOI NaHeJi. [IpoaHasizoBaHo BIJIMB MexXaHi3allii Kpusa Ha KOro aepovuHaMivyHi
XapaKTEPUCTUKY Ta HABAHTAXE€HHS. Bil3Ha4€HO 3HAYHUI BILIMB BiXWJIEHHS MexXaHi3alii Kpuia Ha aepogyHaAMIYHi
XapaKTePUCTUKU KPUJIa Ta HABAHTAKEHHS, 110 II0Ka3y€e BAXJIMBICTh ypaxyBaHHs a€POAMHAMIYHUX XapaKTEPHUCTUK
MeXaHi30BaHOT0 KpuJla [IpY PO3PaxyHKy BTOMHUX CIIEKTPiB HaBaHTa)KeHHs1. PO3po6JieHO MeTo I, iHTerpoBaHOro
IIPOEKTYBaHHA 3'€JHAHHS CMUJIOBOI HEPBIOPU Ta MOHOJIITHOI [1aHEeJIi KprJIa 3a JOIIOMOIOI0 IIapaMeTPUYHOI MOz el
BiICiKy KOHCOJIi KpuJjia 3 BAKOPUCTAaHHSM CY4aCHUX CUCTeM KOMITI0TepHOTro npoektyBaHHs CAD /CAM /CAE.
[TapameTpu4He MOZENIOBAaHHS BUKOHAHO i3 3aCTOCYBaHHSIM KOMIT'IOTEPHO-iHTETrpOBaHOi cuctemu Siemens NX.
Po3po6seHO0 MeTOA IPOTOTUITYBaHHS IIPU NIPOEKTYBaHHI KOHCTPYKIIii JliTaka 3 BUKOpUCTaHHIM 3D npunTtepa i
TexHoJiorii FDM. OCBO€HO Ta BIIPOBAI>)KEHO HOBi METOJIM PO3PaxXyHKy a€pPOJMHAMIYHUX XapaKTePUCTUK Ta
HaBaHTaKEHHS KpWUJla [IPY BiXWJIEHHI MeXaHi3allil Kpuia, BU3BHA4YE€HHS sK 3arajbHOro TaK i JIOKaJIbHOTO
HaMnpyeHo-1e(OPMOBAHOI0 CTaHy €JIEMEHTiB KOHCTPYKLii Kpuja 3a JOIIOMOT'0 YMCEJIbHUX METOIiB
(ckiHUEHOEeIEMEHTHUX METOJIiB), IO 1a€ MOXJIMBICTb OTPUMATH SIK aBTOMATU30BaHy 3MiHy NapaMeTpPiB PO3paxyHKiB
TaK i G1/IbII TOYHi pe3yJIbTaTU PO3PAXyHKIB HaBaHTaXXEHHS. HaBeleHO pe3ysbTaTy SOCIiIKEHHS JIOKAJIbHOTO
HaIpyXeHo-71edOPMOBAHOI0 CTaHy 3'€JHAHHS CHUJIOBOI HEPBIOPH (IO sIKOi KPIMsIThCsl BY3J/IM HaBilllyBaHHS 3aKPUJIKIB
Ta II€peJKPUJIKiB) Ta MOHOJITHOI NaHeJIi Kpuiia. BU3HaueHOo ONTUMAaJIbHUM pafiyC 3a0KPYIJIEHHS B 30Hi JIOKAJIbHOTO
IIOTOBLIEHHS 3 TOUYKU 30py MiHIMaJIbHOI Macu Ta MiHiMasIbHOTO KoedillieHTa KOHIeHTpauii Hanpyru. [TokasaHo
XapakTep pO3MOily JIOKaJIbHOTO HAMPY>XeHO-Ae(OPMOBAHOIO CTaHy B 30Hi 60JITOBOTO 3'€IHAHHSA 3 ypaxXyBaHHSIM
Iii IBOBICHOTO HaBaHTAKEHHS Ta OGHOYACHOI [Iii CMJIH, IO iIMITYIOTh 3CYBHE HABAHTAaKE€HHS B 3'€JHAHHI 3
paznianbuuM HaTsrom 1.2% d_kpins. HaykoBa HOBU3HA OCHOBHMX PE3YyJIbTATiB IUCEPTALiiHOI pOOOTHU IOJISITAE B
HacTyIHOMY: Briepiie po3po6s1€HO MeTO[] iHTerpoBaHOTO TPOEKTYBAHHS 3'€JHAHHS MOHOJITHOI NaHesi 3 KHULISIMU
CMJIOBOI HEPBIOPM 32 JONIOMOTOIO [TapaMeTPUYHOI MOZEJ BifICIKY KOHCOJIi KpUJla 3 BUKOPUCTAHHSAM CY4aCHUX
cucrem komm'orepHoro npoekrysanHs CAD /CAM /CAE Siemens NX. Briepie 3ariporioHOBaHO METO],
[IPOTOTUITYBaHHS [IPU NIPOEKTYBaHHI KOHCTPYKILIM JliTaka 3 BUKOPUCTaHHAM 3D npuHTepa i rexHosorii FDM.
Briepiue npencTaBieHO METOJ, aHAI3y ONTUMAIbHOTO pajiyca 3a0KPYIJIEHHS B 30HI IOTOBLIEHHS MOHOJIITHOI
IIaHeJli 3 ypaxyBaHHIM MiHiMaznbHOI Macy i MiHiMasibHOro KoedillieHTa KoHLeHTpauljil Hanpyru. OTpumaHi
Pe3yJIbTaTU 3aIIPOIIOHOBAHO BUKOPUCTOBYBATH [1J151 PO3PO0OKHU cCllelianbHOI (ppe3u A1 MEXaHIYHOI 0OpOOKU
paziycHoro nepexopy. Brepiie 3aniporioHOBaHO METOJI, BU3HAYEHHSI JIOKAJIBHOTO HAMPYXeHO-Ae()OPMOBAHOTO
CTaHy I0JIOCU IBOBICHO HABAaHTAKEHOI 3 OJTHOYACHOIO TIi€l0 CUJIH, 11O iMiTye 3CyBHE HAaBaHTA)KEHHS B 3'€ITHAHHI.
[TpakTuyHYy LiHHICTb JUCcepTaliiHOi pOOOTH CTAHOBJISITh TaKi OCHOBHI pe3ysibTaTu: [IpoBesieHO aHasli3 MeTOiB
[IPOEKTYBAaHHS KpWUJIa JliTaka TPAHCIIOPTHOI KaTeropii 3 ypaxyBaHHSIM AONYCTUMOTO pyiiHyBaHHS. [IpoaHanizoBaHO
MEeTO/IY ITPOEKTYBAHHSI CUJIOBOI HEPBIOPY KPUJIA Ta PO3IJISIHYTO OCOOJIMBOCTI IPOEKTYBAHHS 3'€JHAaHb CUJIOBUX
€JIEMEHTIB HEPBIOPY Ta MOHOJIITHOI NaHeJi. [IpoaHasnizoBaHO BIJIMB MexaHi3allii Kpusa Ha KOro aepoAuHaMivYHi
XapaKTEePUCTUKM Ta HaBaHTAKEHHA. CTBOPEHO MaliCTEP-TEOMETPIIO i MOZEJIb PO3IIOLiTy IIPOCTOPY KOHCOJII KpuJjla
JliTaka TPAHCIOPTHOI KaTeropii. Po3po6yieHo napaMeTpruyHy MOAEJb BifiCiKy KOHCOJII KpWJla JliTaKa TPaHCIOPTHOI
Kareropii B 30Hi 3'€lHaHHS CUJIOBOi HEPBIOPHM Ta MOHOJIITHOI ITaHesi. YI0CKOHAJIEHO METOZ, IPOEKTYBaHHS
3'€IHaHHS CUJIOBUX HEPBIOP 3 MOHOJIITHOIO IIaHEJIJII0 KpUJIa 3 ypaxyBaHHSIM 3a3HAY€HOI JOBroBiYHOCTI. Briepiue
3aIIPONIOHOBAHO METOJ BU3HAUYEHHS JIOKAJIBHOTO HANPYXEHO-Ae()OPMOBAHOI0O CTaHy I10JIOCU ABOBICHO
HaBaHTaKeHOI 3 OHOYACHOIO Ji€10 CUIY, 1O iMiTye 3CyBHE HaBaHTaXXEHHS B 60JITOBOMY 3'€efHaHHI. BcTaHOBIEHO,
10 KoeQillieHT KOHIeHTpallil HallpyTr'y [10JI0CH 3 pafliaJIbHUM HaTsArom 1.2% d_Kpirs He niepeBulllye TEOPETUYHOTO
3Ha4YeHHs KoedillieHTa KOHIeHTpallii AJ1s1 T0JI0CU CKiHY€HOi MUPUHYU 3 OTBOPOM, OJTHOBICHO HaBaHTa)KeHOT i
pO3paxoBaHoi 32 GopMyJIOI0 XeNBYAA.

2. The dissertation is devoted to solving the scientific and technical problem of developing a method of integrated
design and construction of joints of main ribs with monolithic panels of the wing of an aircraft of the transport
category to improve the efficiency of domestic aircraft of the transport category. The choice of purpose is
determined by the need for new scientific developments and the development of new methods of design,
construction, production and testing. In this work, a method of integrated design of the joints of main rib and the



monolithic wing’s panel using a parametric model of the wing’s section with modern computer-aided design
systems CAD /CAM /CAE was developed. In the work, the author touched upon the issue of prototyping an aircraft
design. At the design stages, prototyping helps to obtain the optimal design, check it for working capacity, think
over the manufacture with minimal cost and with the required quality. For the first time, the method of
prototyping in the design of an aircraft structure using a 3D printer and FDM technology was proposed. New
methods of integrated design of the joints of the main rib and the monolithic wing panel using computer-aided
design systems CAD /CAM /CAE have been developed and implemented. Parametric modeling was performed
using the Siemens NX computer-integrated system. New methods of definitions the aerodynamic characteristics
of the wing were mastered and implemented, taking into account using wing high-lift devises and determination of
both the general and local stress-strain state of the wing structural elements with the help of numerous methods
(finite element methods), which made it possible to obtain both an automated change in the calculation
parameters and to obtain more accurate results. Analyses of the study of the local stress-strain state in the area of
joint of the main rib and the monolithic wing panel was showed. The optimal radius of rounding in the zone of local
thickening in terms of minimum mass and minimum stress was determined. The nature of the distribution of the
locally stress-strain state in the area of the fastener hole was shown for plate that biaxial loading. In addition, the
action of a load that simulates a shear load in a joint was considered (load between shear tie and skin).
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JKykoBcbKoro "XapKiBCbKuii aBialliiHMI iHCTUTYT"

Kopg, 3a €IPIIOY: 02066769

Micue3HaxoaKeHHS: By/1. Ukanosa, 6y, 17, Xapkis, XapkiscbKuii p-H., 61070, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCHTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi
Biacue Ipizsume Im's [10-6aTbKOBI Cikymnbcpkuii Banepiit TepenTiosuy

roJIOBH pagu

Biacue IIpizBuie Im's [10-6aTbKOBI Cikynbcbkuit Banepiit Tepentitiosud

roJIOBYIOYOTO Ha 3acigaHHi

BignosigasnbHuii 3a l'li,ZII‘OTOBKy JIMuTpeHKo €BreHis BanepiiBHa

00JIIKOBHX JOKYMEHTIB

Peectparop VYkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZAIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

IisiIbHOCTI




