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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHUX PyOpPHK: 55.51.31

Tema gucepranii:
1. OnrTMisalis pesxuMiB pyxy KpaHa-MaHIIyJsTopa 3 rigponpruBoIoM

2. Optimization of modes movement of the loader crane with the hydraulic drive

Pedepar:

1. ¥ nuceprauiiiziii po60Ti IPOBELEHO IOCIiIKEHHS 10 MalOTh 32 MeTY MiABUILEeHHS e(EeKTUBHOCTI poOOTH KpaHa-
MaHinys4Topa 3 rifipas/ivHUM IPUBOJOM 32 PaxXyHOK MiHiMi3allii IMHAMIYHAX HABAaHTAKE€Hb B IOTO €JIEMEHTAxX
LIJIIXOM BUOOPY ONTUMAJIbHUX PEXUMIB pyxy NPUBIIHUAX MeXaHi3MiB. [IpoBeieHO aHali3 KOHCTPYKTUBHOTO
BUKOHAHHS CTPIJIOBUX CUCTEM KPaHiBMaHIINyJIATOPIB 3 TigpaBliYHMM IIPUBOIOM, AMHAMIYHAX HABAHTAKEHD, SKi
BMHMKAIOTh B MEXaHi3Max NIPUBOLY Ta €JIEMEHTAX METAJIOKOHCTPYKLii KpaHiB-MaHIMyISITOPIB [IpY NEPEMilleHH]
BaHTaxy. [IpoBe[ieHO OrJIsi], HAyKOBUX POOIT Y HAIIPSIMKY 3MEHIIEHHS] €HEePreTUYHUX BUTPAT Ta AUHAMIUHUAX

HaBaHTaXXEHb, SIKi BUHMKAIOTh [IPY [IEPEMILIEHH] CTPIIOBOI CUCTEMU KpaHA-MaHIIyJIATOPA 3 TifpaBliYHUM



npuBogoM. OGI'PYHTOBAHO AOLIbHICTh 3MEHIIEHHS €HePreTUYHUX BUTPAT Ta JUHAMIUHMX HaBaHTAKEHb B
MEXaHi3Max IPUBOJY Ta €JIEMEHTaxX CTPLJIOBOi CUCTEMU KpaHa-MaHINyssATOpa 3 riipaBiyHAM IPUBOIOM 32
PaxyHOK BUOOPY ONTUMAJIbHUX peXUMiB pyxy. [IpoBeneHo AuHaMIYHUI aHasli3 3MiHM BUJIbOTY CTPIJIOBOI CUCTEMU
KpaHaMaHiNyJsTopa 3 BaHTaxXeM. PO3p0o06JyIeHO JUHAMIYHY MOJIeJIb CTPLIOBOI CUCTEMH B IPOLIEC] 3MiHU BUJILOTY
BaHTAXXY, 5IKa SIBJIsI€ COOOI0 MEXAHIUHY CUCTEMY 3 YOTUPMA CTYIEHSIMU BiJIbHOCTI. B $Kiii 3a y3aranbHeHi
KOOPJMHATH IIPUMHATO KYTOBE MOJIOXKEHHS CTPLIM Ta PYKOSITI, JIiHilIHE [T0JIOKEHHS TEJIECKOMIYHOI CEKIii Ta KyTOBe
BiIXWJIEHHS BaHTaXYy Bif BepTHKaJi. PO3p0o6eHO HayKOBO OOI'PYHTOBaHY iH)K€HEPHY METOJIUKY PO3PAXYHKY
ONTVMMAJIbHUX PEXUMIB 3MiHU BUJILOTY CTPiJIOBOI CUCTEMU KpaHa-MaHINygaTopa 3 riipaBiyHUM IIPUBOLOM Ha
MepeXigHUX NiJITHKAX PyXY, gKi 10 MiHIMyMy 3BOJSTS [il0 JUHAMIYHMX HaBaHTaXX€Hb, 3MEHIIYIOTb €HEPreTUYHI
BUATPATU Ta TPUBAJIICTb BUKOHAHHS PO3BaHTaKyBaJIbHO-3aBAHTAXXyBaJILHUX OIlepalliil. BcTtaHOBIEHO, 0
BUKOPUCTAaHHS KOHCTPYKTUBHO 3MiHEHMX 30JIOTHUKIB [J1s1 peasisalii ONnTUMaIbHUX PEXKUMIB PyXy JIAHOK CTPIJIOBOI
CHCTEMHU JO3BOJISIOTh MiABUIINUTY €(PEKTUBHICTb CUCTEMU KEPYBAHHS KDAaHOM-MaHIIyJISITOPOM 32 PaXyHOK
CKOPOYEHHS 4aCy OJHOTO LIMKJIy 3aBAaHTOKEHHS BaHTaXYy, Ke CKazaae Bif 6,2% 1o 11,1%. Po3paxoBaHo piuHy
€KOHOMIYHY €(PEeKTUBHICTb BiJi CKOPOU€HHSs poO0YOro LMKy KpaHa-MaHIIlyJITopa 3 KOHCTPYKTUBHO 3MiHEHUMU

30JIOTHUKaMH Y TipaBIiyHOMY IIPUBOAL, sIKa ckiagae 24035 rpH. /pik asg ofHiel omMHUL TeXHIKH.

2. In the dissertation work the researches which are for the purpose of increase of efficiency of work of the loader
crane with the hydraulic drive at the expense of minimization of dynamic loadings in its elements by a choice of
optimum modes of movement of driving mechanisms are carried. The analysis of constructive execution of jib
systems of loader cranes with hydraulic drive, dynamic loadings which arise in mechanisms of the drive and
elements of metalwork of loader cranes at cargo movement is carried. A review of scientific papers was conducted
in the direction of reducing energy costs and dynamic loads that occur when moving the boom system of the
loader crane with a hydraulic drive. The expediency of reducing energy costs and dynamic loads in the drive
mechanisms and elements of the jib system of the loader crane with hydraulic drive due to the choice of optimal
modes of movement is substantiated. A dynamic analysis was performed of the change in the departure of the
boom system of the loader crane with the load. A dynamic model has been developed of the boom system in the
process of changing the departure of the load, which is a mechanical system with four degrees of freedom. In
which the angular position of the main boom and the jib, the linear position of the telescopic section and the
angular deviation of the load from the vertical are taken as generalized coordinates. Developed scientifically
substantiated engineering method for calculating the optimal modes of change departure boom system a loader
crane with hydraulic drive at transitional sections of movement, which minimize the effect of dynamic loads,
reduce energy costs and duration a unloading and loading operations. It is established that the use of structurally
modified valve spool for the implementation of optimal modes of movement of the boom system allows, to
increase, the efficiency of the control system of the loader crane by reducing the time of one cycle of loading,
which is from 6.2% to 11.1%. The calculation of the annual economic efficiency from the reduction of the operating
cycle of the loader crane with structurally changed valve spool in the hydraulic drive is 24035 UAH /year for one
unit of equipment.
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