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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 55.47.05

Tema gucepranii:
1. Po3paxyHOK Ha MiIJHiCTh KOMGIHOBaHMX 6araToejleMeHTHHUX 3'€IHaHb JeTajleil JITaJbHUX arnaparis i3

KOMIIO3ULIHUX MaTepiaiB.

2. Strength analysis of combined multi-element joints of aircraft articles made of composites.

Pedepar:

1. O6'exT - KOMOiHOBaHe 3'€eAHAHHS 3i 3MiHHMMU [TapaMeTpaMH, 110 3HAXOUTHCS i, 1i€l0 TEPMOMEXaHIYHOTO
HaBaHTaXeHHs. MeTa - po3po0Ka METOIUK PO3PaxyHKy Ha MiLIHICTb Ta BUBHAUYEHHS CTPYKTYPU i TeOMETPUYHUX
napaMeTpiB KOMOIHOBaHUX 3'eJHaHb JleTasell i3 KOMIIO3ULiIIHMX MaTepiaiB, 1o 6a3yThCs Ha YHidikoBaHil
MaTeMaTH4Hiil MozeJli Halpy>KeHO-1e(OpMOBaHOrO CTaHy 3'elHaHHS. MeToou - MOZeJIIOBaHHS 3'€JHaHHS Ha
OCHOBI KJIACUYHUX 3aJIEXKHOCTEN MEXaHiK/ 4e(OpMiBHOTO TBEPIOrO Tijla Ta OyiBeIbHOI MEXaHIKNU; IS
€JIEKTPUYHOTO aHaJIOry BUKOPUCTaHO paBuia Kipxroda; nociimkeHHs MoJesli MpoBeieHo Ha MifCcTaBi NOPiBHIHHS
3 pe3yJibTaTaMi PO3PaxyHKy I10 iHIIMM MOJIEJISIM Ta 3 eKCIIepUMEHTaIbHUMU JaHUMU. B pesysbrati poboTu
OTPMMAHO: 3aJIEXKHOCTI [1J11 BUBHAYEHHS 3YCUJIb B €JIEMEHTAX 3'€JHAHHS, 1110 3HAXOIUTLCS B YMOBAxX
TepMOMEXaHI{YHOTO HaBaHTaXEHHS; 3aJIeSKHOCTI 171 BUBHAUEHHS IIOJJaTJIMBOCTI KOMGIHOBAHMX 3B'S3KiB JOBiJIbHO]

CTPYKTYpHY; METOAUKHU i aJITOPUTMU OLIHKY MiLIHOCTi KOMOIHOBAHOTO 3'€JHYBaJIbHOTO L1apy Ta GOPMyBaHHS HOro



paLiOHaNILHOI CTPYKTYPH i3 IPOrHO30BAHUM IOPSAIKOM PYIMHYBaHHS KOMIIOHEHTIB; METOIUKY OL[iHKA HECY4YOI
3[IaTHOCTI 3'€JHAHHSI, 1[0 PYHHYETHCSI P MOHOTOHHOMY HaBaHTAaKEHHi. Pe3ysibTaT pO60TH BUKOPUCTOBYIOTBCS Y
HaBYaJILHOMY I1poleci, a TakoX B AHTK " AHTOHOB". PEKOMEHy€eThCS IJ1s1 BAKOPUCTAHHS B IPOEKTHUX i

BMPOOHMYMX MiANPUEMCTBAX aBialliltHOTO i paKETHO-KOCMIUYHOTO HANIPSIMKY.

2. The object is combined joint with variable parameters loaded with thermal-mechanical loading. The aim is
working out of strength analysis methods and methods of determinations of geometrical parameters of combined
joints of articles made of composites. These methods are based on unified mathematical model of joint stressed-
strained state. Methods are joint modeling based on classical dependencies of solids mechanics and building
mechanics; for electrical model the Kirchgoff law is used; re-searches for the model are provided based on
comparison with other models and ex-periments. The following results of the work were obtained: dependencies
for determi-nation forces in elements of joint loaded with thermal and mechanical loading; depend-encies for
determination of compliance of combined links with arbitrary structure; methods and algorithms for stress
estimation of combined joining layer and forming of its rational structure with prediction the order of components
breaking; the method of estimation ofload-carrying ability of joint, breaking at steady loading. The results of the
paper are applied in teaching process and ASRC "Antonov". The paper is recommended for application in design

and manufacturing aviation and aircraft /aerospace enterprises.
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