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Pedepar:

1. BuKOHaHO aHaJli3 iCHyI0YMX AOCIIIKEHD 38 TEMATUKOIO AYCePTallii, y X0Zi SIKOro BCTAHOBJIEHO, 1O IUTAHHAM
OOCIIKEHHS IMHAMIYHUX HaBAaHTa)KE€Hb Y KOMITIOHEHTAX MEXaHi3My 3MiHM BUJILOTY BaHTaXKy NPULITIEHO MaJIO
yBaru. Takox He OCTaTHbO BUBYEHO ITUTAHHS, Ki JO3BOJISIIOTh MiHIMI3yBaTH BTPATH €HEPTil y aCUHXPOHHOMY
€JIEKTPOJBUTYHI MEXaHi3My 32 PaxyHOK ONTHMMaJIbHOTO HaJIalITyBaHHS MOr0 Y4aCTOTHO-KEPOBAHOro NpuBoxy. Kpim
TOTO0, HE LOCTATHBO NPUAINIEHO YBaru 3aja4aM ONTUMAJIbHOIO KEPYBAaHHS PYXOM MEXaHi3My, sKi 6 TO3BOJINIIN
BPaxyBaTH [il0 Ha BaHTaX JOJATKOBUX CTOXaCTUYHMX HABAHTAKEHb, @ TAKOXK KOMIIJIEKCHO TIO€IHYBaTH 6a’kaHi
XapaKTEePUCTUKHU JEKiJIbKOX PEXXUMIB OIITMMaIbHOTO KepyBaHHs. 3HaYHa KiJIbKiCTh IIPOaHaIi30BaHUX POOIT
BMKOHAHA JJIs1 IapaMeTpiB MeXaHi3MiB OgHOTrO KpaHa. JIjisl Toro, mob 10BECTU afeKBaTHICTb OTPUMAHUX Y POOOTI
TEOPETUYHUX PE3YJILTATIB BCI PO3PAXYHKU IPOBELEHO 71 NTapaMeTPiB MEXaHi3My 3MiHM BUJILOTY BAHTAXY, 110
BignmosigatoTs Kpanam Kb-674, 200 EC-H 10 Liebherr, MTD 128 Potain ta 5 LC 5010 5t Linden Comansa. [Ins



IOOCJiIKEeHHS TMHAMIKM HABaHTKEHHS TSITOBOTO KaHATa MEXaHi3My 3MiHM BUJIbOTY BAHTAXy PO3PO0JIEHO
TPUMACOBY JMHAMIYHy MOJ€JIb. 32 y3araJbHeHi KOOPAUHATYU B Hill IPUIHATO KyTOBY KOOPAMHATY TIOBOPOTY
IIPUBO/Y Ta JIiHilHI KOOPIXHATY NlepeMillleHHs LIeHTPiB Mac Bi3Ka i BaHTaXy. PO3p006JieHO aJiIroOpuTM peanisaliii
ONTUMAJIBHOTO K€PYBAHHSI MEXaHi3MOM 3MiHM BUJIbOTY BAaHTAKY Ta HAJIALITYBAaHHS ONTUMAJIbHUX NTapaMeTpiB
4aCTOTHO-KEPOBAHOTO NPUBOJY MEXaHi3My 3MiHM BUJIbOTY BAaHTaXY. BU3Ha4Y€HO €KOHOMIUHY e(EeKTUBHICTb Bif,
IIPOBEJIEHOI peKMMHO-TIapaMeTpUYHOI ONTUMIi3allii MeXaHi3My 3MiHM BUJIbOTY BaHTaXXy /J1s1 YOTUPbOX OAIITOBUX
KpaHiB. EkoHOMiuHMIT edeKT Bif MiHiMi3allil BTpaT eHeprii ckiazaae Big 273,7 mo 423,9 rpH/PpiK, a BiJ, CKOpOUEHHS
TPUBAJIOCTI LUKJIy IIepeMillleHHs Bi3Ka 3 BaHTa)KeM Ha FHyYKOMY minsici - Big 23588,3 no 109497,0 rpH/pik y LiHax
2021 poKy.

2. The analysis of existing researches on the topic of the dissertation work was carried out. It was found that little
attention was paid to the study of dynamic loads in the components of the derricking mechanism. In addition, the
problems that allow minimizing energy losses in the asynchronous electric motor of the mechanism based on the
optimal tuning of its frequency-controlled drive have been insufficiently studied. Besides, insufficient attention is
paid to the problems of optimal control of the movement of the mechanism, which make it possible to take into
account the effect on the cargo of additional stochastic loads, as well as to combine the desired characteristics of
several modes of optimal control in a complex manner. A significant number of analyzed works were performed for
the parameters of the mechanisms of a crane. In order to prove the adequacy of the theoretical results obtained in
the work, all calculations were carried out for the parameters of the derricking mechanism, corresponding to Kb-
674,200 EC-H 10 Liebherr, MTD 128 Potain and 5 LC 5010 5t Linden Comansa cranes. To study the dynamics of the
load of the traction rope of derricking mechanism, a three-mass dynamic model was developed. The angular
coordinate of the drive rotation and the trolley and load linear coordinates of the motion of the centers of mass
were taken as generalized coordinates. Improvements of the components of the derricking mechanism were
developed. They make it possible to minimize the amount of undesirable dynamic loads during its operation. The
constructive solutions were proposed for the modernization of the trolley and its wheels, rope drum, as well as a
method of optimal control of the dynamic system "trolley-load", with the robustness to the wind gusts. An
algorithm was developed for the implementation of optimal control of the derricking mechanism according to the
optimal parameters of the frequency-controlled drive of the derricking mechanism and according to the laws of its
movement. The economic efficiency of the mode-parametric optimization of the derricking mechanism for four
tower cranes was determined. The economic effect from minimizing energy losses is from 273.7 to 423.9

UAH /year, and from reducing the duration of the cycle of movement of a trolley with a load on a flexible
suspension is from 23588.3 to 109497.1 UAH /year in 2021 prices.
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