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1. PoboTa npucBsiueHa po3paxyHKy HECIBHOI CIIPOMOYKHOCTI CTajIeBUX ITiTHOMHUX KaHATiB Yepe3 BBeLIeHs! IBOX
MIlIHICHUX XapaKTEPUCTHUK: 3yCHJIII TPAHUYHOTO IIPY;KHOTO CTaHy Ta 3yCUJLIS TOCATEHHS CTaHy MPYKHO-
IIJIaCTUYHOrO AedopMyBaHHs. JIpyra xapakTepUCTHKA BiiOBifae HeCy4ill CHPOMOKHOCTI KaHATy i BUBHAsIa€ThCs Ha
OCHOBI lepopMallill IPOTHH B KaHATI i MaTpuLi 10ro ;xopcTkocTeil. O61IBi BEJIMUMHN PO3PAXOBYBAIUCS [JIs
YTOPUPHOX CXEM HABAHTAKEHHS KaHATY: PO3TATaHHS KaHATY 3 BAHTAKEM B HAIIPABJISIIOUMX, PO3TITaHHS BiJIbHO
NiABiIEHHM BaHTaXXEM, PO3TAraHHS 3i 3rMHOM Ha 6apabaHi BAHTa)KeM B HAIIPaBJISIIOYMX Ta PO3TAraHHs 3i 3rMHOM Ha
6apabaHi BiZIbHO MiABillIEHUM BaHTakeM. [Ipu oOyAOBi METOMIB PO3PaxyHKY 3a3HAUE€HMX BUILE JBOX MilIHICHUX
XapaKTEPUCTUK OyJI0 pO3pO6IEHO Ta IHTETPOBAHO METOJ], BpaXyBaHHS MDKEJIEMHETHOTO T€PTS MiXK IIPOBOJIOKaMU Ta
IapaMy KaHary. Y BCTyIi O6TPYHTOBAaHO BUOIp HaINpSIMKY AOCJIIpKEHHs Ta BUCBiT/IeHa ii akTyasnbHicTb. Ha ocHOBI
1[bOr0 C(POPMOBAHO METY i 3aBIaHHSI OCIiI>)KEHHs1. 3a3Ha4€HO HAayKOBY HOBM3HY OTPMMAaHUX PE3YyJIbTATIB Ta iX
IIPAKTUYHY LiHHICTb. B nepmomy po3aisni «Ctan mpobiemu Ta GOpMyJIIOBaHHS 3afjay AUCepTallii» HaBeJeHO aHai3
Cy4yacHOro piBHSI Teopii JeopMOBaHO HAIIPYKEHOI'0 CTaHy BUPOOGIB 3 BUTOTO APOTY (KaHATiB, mpoBoiB JIET],



KabeJslb-KaHaTiB, KApOTaKHUX KabeJiiB). CKIasoCch Ba HAMIPSIMKYA TEOPETUYHOTO JOCTiIKEHHS 1e(pOPMOBAHOTO
CTaHy KaHartiB. [Ipyruil po3fin « BrijiuB TepTs MixX eJleMeHTaMu KaHaTy Ha oro gedopMoBaHuil i HanpyXeHun
cTaH». Po3rysiHyTO [1Ba AOCigykeHHs. [lepile roB’si3aHe 3 BIUIMBOM TE€PTs Ha CHiBBigHOLIEHHs gedopmaliiil i
nepemilleHb APOTiB B KAHATI IIPYU PO3TATaHHi 3 KDYYEHHSIM i pO3TAraHHi 3 OCIifyl04UM 3TMHAHHS (HAaBUBAHHSIM Ha
6apaban). [lpyre - nos’si3ane 3 nedopmaliieio APOTHH 3 06puBaMu. LIpbOMY IOCIIIPKEHHIO MigIOPSIAKOBaHE
BUpIllIEeHHS] HOBOI 33/1a4i IIOJ0 TEPTSI HUTKU TBUHTOBOI (DOPMU ITPU PO3TSATaHHI Ha I[UIiHIPUYHIN TOBEPXHi 3
[IPSIMOIO 1 TBUHTOBOIO TBIDHUMMU: TE€PTS HA IMJIIHAPUYHIl [TIOBEPXHI 3 [IPSMOIO TBIDHOIO [IJI KaHATIB ONUHAPHOIO
3BMBaHH4, a Ha UMJIHAPUYHIN IOBEPXHI 3 TBUHTOBOIO TBIPHOIO [J151 KAHATIB 1O BITHOTO 3BUBAHHS. BupilleHHA
33/1a4i TepTsI HUTKU BUKOPUCTAHO TAKOX B PO3POOLi METOIMKYU BU3HAYEHHS JKOPCTKOCTEH Iepepisy KaHarta Ipu
HasIBHOCTi 06puBiB npoTiB. TpeTiit po3xin «Meton nedopmaliiii B BUBHa4€HHi XapakTePUCTUK TPAaHUIHOTO
IIPY>KHOTO CTaHy KaHaTiB». 32 F[pPAaHUYHUI IPY>)KHUI IPUMHSITO TaKUM CTaH KaHATY (Take 3yCUJLJIsI PO3TSraHHs ), 3a
SKUM OJIHa 3 IPOTUH KaHATy (260 OJIHOYACHO I'pyMa APOTUH) JOCSTaoTh Aedopmallii po3TAraHHs, piBHO]
nedopmanii mponopLiltHOCTI 3a Jiarpamolo po3TsraHHs ApoTy. YeTBepTuiil po3zin «Metoq, nedpopmaltiiil B
BM3HAUY€HHi HECY4O0i CIIPOMOJKHOCTI KaHaTiB». 3a 3yCUJIJISl TPAHUYHOTO MPYXHO-IJIACTUYHOTO CTaHy (HECydy
CIIPOMO>KHICTb KQHATy) IPUIHATO TaKe 3HAYEHHS HABAaHTAKEHHS, [IPY SIKOMY OLMH 3 FIOT0 €JIEMEHTIB (0 Ha
IpOTUHA abo rpyra piBHO3HAYHUX APOTHH) LOCITalOTh PiBHOMIPHOI IpaHUYHOI fedopmaliii gpoty. [Ipy>xHO-
nsjactuyHe n1edopMyBaHHs KaHATY BilOyBa€ThCS IIPU 3MiHHUX KOPCTKOCTSIX IIepepi3y KaHaTa, TOMy IPUIHSTA
IVICKpETHA 3MiHa B MEXKax KOXKHOTO iHTepBaiy gedopmMmyBaHHs. [T'sTuil po3ain « OLiHKa TOYHOCTi BU3HAYEHHS
3yCWUJIb IPAaHNYHUX CTaHIB KaHaTiB» OLiHKa TOYHOCTI ITPOIIOHOBAHOTO METOY BUKOHAaHa Ha OCHOBI €EKCIIEPUMEHTIB .

Po3xomkeHHs po3paxyHKOBUX JAHUX 3 €KCIIEPMMEHTaMU CTaHOBUTL 3-10 %.

2. The work is devoted to the calculation of the load-bearing capacity of steel lifting ropes by introducing two
strength characteristics: the force of the ultimate elastic state and the force of reaching the state of elastic-plastic
deformation. The second characteristic corresponds to the load-bearing capacity of the rope and is determined on
the basis of the deformations of the wires in the rope and the matrix of its stiffnesses. Both values were calculated
for four load schemes of the rope: stretching of the rope with a load in the guides, stretching with a freely
suspended load, stretching with bending on the drum with a load in the guides and stretching with bending on the
drum with a freely suspended load. When constructing the methods for calculating the above two strength
characteristics, a method for taking into account interelement friction between the wires and layers of the rope
was developed and integrated. The introduction justifies the choice of the research direction and highlights its
relevance. Based on this, the goal and objectives of the research are formed. The scientific novelty of the obtained
results and their practical value are indicated. In the first chapter "The state of the problem and the formulation of
the dissertation's objectives" An analysis of the modern level of the theory of the deformed-stressed state of
products made of twisted wire (ropes, power lines, cable-ropes, logging cables) is given. There were two directions
of theoretical research into the deformed state of ropes. The second section "Effect of friction between rope
elements on its deformed and stressed state". Two studies are considered. The first is related to the effect of
friction on the ratio of deformations and displacements of wires in the rope during stretching with twisting and
stretching with subsequent bending (winding on a drum). The second is related to the deformation of wires with
breaks. This research is subordinated to the solution of a new problem regarding the friction of a helical thread
during stretching on a cylindrical surface with a straight and helical structure: friction on a cylindrical surface with
a straight structure for single-twist ropes, and on a cylindrical surface with a spiral structure for double-stranded
ropes cabling. Solving the thread friction problem was also used in the development of the method of determining
the stiffness of the rope section in the presence of broken wires. The third section "Method of deformations in
determining the characteristics of the ultimate elastic state of ropes". The following state of the rope is taken as
the ultimate elastic state (such tensile strength ), after which one of the wires of the rope (or at the same time a
group of wires) reaches a tensile strain equal to deformations of proportionality according to the wire stretching
diagram. The fourth chapter "Method of deformations in determining the bearing capacity of ropes". For the forces
of the limit elastic-plastic state (carrying capacity rope) such a load value is accepted, at which one of its elements
(one wire or a group of equivalent wires) reach a uniform limit deformation of the wire. Elastic-plastic deformation



of the rope occurs at variable stiffnesses of the cross-section of the rope, a discrete change within each
deformation interval is assumed. The fifth chapter "Assessment of the accuracy of determination of the forces of
the limit states of ropes" The accuracy assessment of the proposed method is based on the experiments of the
work M. F. Glushko. The difference between calculated data and experiments is 3-10%.
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