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2. Stress-deformed state and strength of single-lap bolted joints of structural elements of composite materials.

Pedepar:

1. Incepratis npucBgYeHa HAYKOBOMY OOI'PYHTYBAaHHIO MoAM(piKalliil y MeTOAaX PO3PAXyHKiB HAa CTATUYHY MIlL[HICTb
O/IHO3Pi3HUX 060TOBUX 3'enHaHb (B3) esleMeHTiB KOHCTPYKIiH 3 IapyBaTUMU [10J1iMEPHO-KOMIIO3ULITHUMU
marepianamu ([TKM). OcHOBOIO 11711 OOIPYHTYBaHb BUCTYIIAIOTh YMCEJIbHI PO3PAaXyYHKU XapaKTEPUCTUK HANIPYKEHO-
Ie(OPMOBAHOrO CTaHy METOJIOM CKiHUEHHUX €JIEMEHTIB. PO3D0O6JIEHO aJIrOPUTM CTBOPEHHS €(PEKTUBHUX
CKiHYEHHO-eJIEeMeHTHUX Mojeel 1iist po3paxyHkiB b3 i3 [IKM 3 ypaxyBaHHSIM BIJIMBOBUX (GaKTOPIB: CTPYKTypHU
[TKM, BennynHU 3a30piB 60T /OTBip, KOHTAKTHOI B3aEMOIii €JIeMEHTIB, TEPTS MK HUMU. AJITOPUTM 3aCTOCOBAHO
17151 T0OY0BU MOJIeli 3pa3ka ofgHo3pi3Horo asopsaHoro b3 3 TIKM, sikuil BUKOPUCTOBYETBCS 1711 BUTIPOOOBYBAHb
Ha yTOMY 3 BapiloBaHHSIM TaKUX [TapaMeTpiB, K 3a30p 60JT/0TBip Ta cTpykrypa [IKM. 3acTocyBanucs 3mimaHi

mogeri nys ITKM: nomapoBa B 30Hax OTBOPIB, a YIaiauHi — 3a Teopieio "edeKTuBHOro MoayJs'. BusiieHa cnagHa



3aJI€KHICTDb BiIHOCHOI BEJIMUMHY IJIOLLi KOHTAKTy B OTBOPAX BiJl 361/IbIIE€HHS 3a30pY 60JIT/OTBip. 3alIPOIIOHOBAHO
aJITOPUTM OOYMCJIEHHS BEJIMUMH 3yCUJIb y IIEPETUHAX OOJITIB 3 ypaxyBaHHM TepTs B b3 uepes 10110 Bif] IOBHOTO
HaBaHTaXeHHs. BusiBsieni 3HauHi BrmBY cTpyKkTypu [IKM Ta BesmunHU 3a30py 60T /OTBIp Ha BEJIMYMHU
HaIpyXeHb, KoedillieHTiB BUTMHY Ta KOHLIEHTPalii Hanpy>keHb y B3, y 3B'513Ky 3 UMM 3alIpONOHOBaHi Mogu@ikariii B
KPUTEPISIX CTaTUYHOI MilJHOCTi 0HO3pi3HuX b3 i3 [TKM. Kito4oBi cj10Ba: KOMNO3ULiMHI MaTepiany, 60J1TOBI
3'eIHaHHS, CKIHU€HHO-€eJIEeMEeHTHI anlpoKcuMmallii, Ipy>KHi XapaKTepUCTHUKU, HANlpyKeHO-1e(OPMOBAHHUII CTaH,
MIIIHiCTb.

2. The dissertation is devoted to the scientific substantiation of modifications in the methods of calculation of the
static strength of single-lap bolted joints (BJ) of structural elements with carbon fibre reinforced plastic (CFRP).
The basis for the substantiation is numerical calculations of the characteristics of the stress-deformed state by the
finite element method. The algorithm for the creation of effective finite element models for calculating BJ with
CFRP has been developed, which takes into account the main influential factors: the structure of CFRP, the size of
lateral bolt /hole gaps, as well as the contact interaction of connection elements, friction between the elements of
the BJ. The algorithm is applied to construct a model of a specimen of a single-lap, two-row BJ with CFRP used for
fatigue testing. The mixed models for CFRP were applied by layers elastic characteristics in the holes zones and
according to the theory of "effective module" on distance from the holes. The decreasing dependence of the
bolt/hole contact area size on increasing the size of lateral bolt /hole gaps has been revealed. The algorithm for
calculating the values of the forces in bolt sections with account of friction in the BJ as a fraction of the total load
is substantiated. It has been revealed that there are significant impact of the structure of the CFRP and the size of
the bolt / hole gap on the values of stresses, bending coefficients and stress concentrations coefficients in the BJ.
That is why modifications in the criteria of the static strength of single-lap BJ with CFRP were proposed. Key
words: composite materials, bolted connections, finite-element approximations, elastic characteristics, stress-
deformed state, strength.
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