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OJIOKIB

2. Crane Ropes Durability Increase by means of Substantiation of Rational Parameters of Rope Sheaves

Pedepar:

1. TIpoBeeHi B fucepTallii po3paxyHKU [10Ka3yloTh, 110 [IpY BU3HAUYEHH] JiameTpy 6J10KiB 110 npasuiam Jepsknpari
3MEHIIYIOTh JOBTOBiUHICTb KaHATY NPUOJIM3HO B 3 pa3u y NOPIBHSIHHI 3 PO3PaXyHKOM I10 CTPOKY CJ1yxKou. IIpu
LIbOMY AiameTp 6JI0Ky 36i/biyeThCs Tizibku Ha 30%. [17151 3abe3neydeHHi BilCyTHOCTI 3HOLIYBaHHS KaHATY i 6JI0Ky, B
TOYLi CXO/Y KaHaTy 3 6JI0Ky, OyJla OTpMMaHa MaTeMaTU4YHa 3aJI€KHICTb 1J11 MAKCUMAJIBHO JOIyCTUMOTO KyTa
BiIXWJIEHHS KaHATY, SIKUH cxofie 3 6JI0KYy. 3 yMOBHU IIPUJISITAHHS KaHATY 10 OOPTY GJIOKY i 3a1106iraHHs Iepeiomy
KaHaTy I10 Kpalo 60pTy piBuaka 6yB BU3HAYEHMI MAKCUMMAaJIbHO JOIMYCTUMUM KyT [IOBOPOTY KAHATY B MICLLi BipUBY
1ioro Biz oBepxHi 6710Ky. KyT po3KpUTTS piBuaka 610Ky BU3HAYAETHCS i3 YMOBY 3MEHIIEHHS KPY4€HHSI KaHATy TIpU
fioro neBiawii i 1oro BesIMYMHA Mae qy>Ke 3HaYHUM BIJIMB Ha JOBrOBiUHICTh KaHATy. B poboTi 6yJ10 IpoaHasizoBaHO
BILJIMB KyTa PO3KPUTTS piBYaka 0JI0Ky Ha JOMyCTUMUH KYT BiIXWJIEHHS KaHATY, IKUi 36irae 3 6710Ky. [IpuitHsaBmn
3aKOH 3MiHEHHS HaBaHTAKE€HHS 3irHYyTOTO KAHATY 3 ypaxyBaHHSM CUJIM T€PTSI MK 6JI0KOM i KaHaTOM, OyJ10

OTPMMAaHO (pOpMyJIy [1JIs BABHAYEHHS KyTa, HA IKOMY KaHaT BiIXOOUTD Bif 6710Ky. Bysia po3ryisHyTa B3aeMogist



piB4aka GJIOKy i KaHaTy 3 ypaXyBaHHSIM OCOOJIMBOCTI KOHTAKTY i MonepeyHux gedopmalliil, a TAKOXX BUBELEHI
PIBHSIHHS 11711 BUBHAYEHHSI MMPOEKIii gedopmalliil TOYOK IMOBEPXHi Tijia 1O TPhOM OCSIM. PillleHHsI KOHTAKTHOI 3a7ayi
Ja710 3MOTY BU3HAUMTY HOPMaJlbHi i OTUYHI HAaIpy>KEHHSI B 30Hi B3aeMogii kaHaty i 6;10Kky. Ha ocHOBi HOBUX
T10JI0>KE€Hb 3p06JIEHUI BUCHOBOK IIPO MPUYMHY MOSIBU JOTUYHUX HAIMPY>KeHb He TiJIbKU BHACJIIJOK CTUCHEHHS Tija,
asie TakoX i 3cyBy. [Ipy IpoBeeHHI eKCIIepUMEHTAIbHI JOCIIIKEHHS BUMIPIOBAIMCA TaKi IapaMeTpu: 3yCULiis B
KaHaTi, KyT BiIXWJIEHHS KaHATy, YUCJIO LIMKJIiB HABAHTAXXEHHS KaHATY [10 MO0 PO3pUBY. JJOBrOBiYHICTh KaHATY
BM3Hayasacs y BifTIOBIIHOCTI 10 3MiHU KyTa cXofy KaHaTy 3 6710Ky. [Ipu njpomy 3agasanucs kytu 3°, 5°, 7°. Ha
OCHOBI €KCIIEPMMEHTAJIbHUX | TEOPETUYHUX PO3PAXyHKiB B po3paxyHKoBY (popmyiy B.C.KoBasbcbKkoro 6yiu
BBeZIeHi JOIaTKOBi KoedirieHTu.

2. The calculations provided in the thesis evidence that when determining the diameter of the sheaves according
to the regulations of the State Committee on Labour Safety of Ukraine the durability of the rope is reduced by
approximately 3 times compared with the calculation based on the service life. In this case, the diameter of the
sheave increases by only 30%. To ensure the absence of wear of the rope and the sheave, at the point of the rope
coming off the sheave, a mathematical relationship has been obtained for the maximum allowable deflection angle
of a rope coming off the sheave. The maximum allowable rotation angle of the rope at the point of its detachment
from the surface of the sheave has been determined based on the contact of the rope with the sheave rim and
prevention of the rope fracture along the edge of the groove rim. The application of the proposed machine with a
linkage mechanism for fatigue tests will make it possible to expand empirical data on the rope wear at various
angles, which in turn will increase the durability of the use of ropes in hoisting machines. The following parameters
were measured during the experimental research: the rope force, deflection angle of a rope, the number of rope
load cycles until breakage. The durability of the rope was determined in accordance with the change of the angle
of the rope coming off the sheave. For this purpose, the 3°, 5°, 7° angles were applied. In addition, the effect of the
diameter of the sheave and the diameter of the rope on the durability of the rope was also considered. All data
received were processed using the theory of statistics and enabled to assess the impact of these factors on the
durability of the rope. On the basis of the conducted research, the method of calculating the rope in terms of the
service life which was developed by Kovalskyi B.S. was improved.
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