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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.51.31

Tema guceprauii:
1. OnTMi3aLisg pe>xxnMiB pyxXy KpaHa-MaHINyJssiTopa 3 TigponpruBOIOM

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

Pedepar:

1. Y nuceprauiiiziil po60Ti IPOBEAEHO NOCIiIPKEHHS 10 MAIOTh 32 METY MiABUILIEHHS €(PeKTUBHOCTI poOOTH KpaHa-
MaHinysaTopa 3 rifipasBiyHUM IIPUBOJOM 33 PaXyHOK MiHiMi3allii IMHAMIYHUX HABAaHTa)KE€Hb B 1IOTO €JIEMEHTAaxX
IIJIIXOM BUOOPY ONTUMAJIbHUX PEXXUMIB pyxy NPUBITHUX MeXaHi3MiB. [TpoBeieHO aHali3 KOHCTPYKTUBHOTO
BUKOHAHHS CTPLJIOBUX CUCTEM KPaHIBMaHIINYJIATOPIB 3 TigpaBliYHUM IIPUBOIOM, AUHAMIYHAX HABAHTAKEHD, SKi
BMHMKAIOTh B MEXaHI3Max NPUBOAY Ta €JIEMEHTAX METAJIOKOHCTPYKLi KpaHiB-MaHIIyJIATOPIB [IpU [EPEMIlEeHH]
BaHTaXYy. [I[poBeIeHO OIS/l HAYKOBUX POOIT Yy HANPSIMKY 3MEHIIEHHS €HePreTUYHUX BUTPAT Ta JUHAMIUHUX
HaBaHTaXXEHb, SIKi BUHMKAIOTD [IPY [IEPEMILIEHH] CTPIJIOBOI CUCTEMU KpaHA-MaHIIyJIsITOPa 3 TifpaBliYHUM
npuBoAoM. OGIPYHTOBAHO JOLiNbHICTb 3MEHIIEHHS] €HEPreTUYHUX BUTPAT Ta JMHAMIYHUX HABAHTAXEHD B
MeXaHi3Max IPUBOAY Ta €JIEMEHTAX CTPLIOBOI CUCTEMU KpaHa-MaHINysaTopa 3 riipasjiyHUM IPUBOLOM 32

PaxyHOK BUOOpY ONTUMAJIbPHUX peXuMiB pyxy. [IpoBeneHo nuHaMiYHUI aHAaJli3 3MiHM BUJIbOTY CTPIJIOBOI CUCTEMU



KpaHaMaHiNyigaTopa 3 BaHTaXeM. PO3p0671eHO AMHAMIYHy MOZeJIb CTPiIOBOi CUCTEMU B IIPOLIECi 3MiHU BUJIBOTY
BaHTaXYy, sIKa SBJIsIE COO0I0 MEXaHIUHy CUCTEMY 3 YOTHpPMa CTYIIEHSIMU BiJIbHOCTI. B sIKii1 3a y3arasibHeHi
KOOPJMHATH IIPUMHSATO KYTOBE OJIOXKEHHS CTPL/IM Ta PYKOSITI, JIiHilIHE [10JIOKEHHS TEJIECKOIIYHOI CEKIii Ta KyTOBe
BiIXWJIEHHS BaHTaXYy Bill BepTHKaJli. PO3p06J€eHO HAayKOBO OOI'PYHTOBAaHY iHK€HEPHY METOJUKY PO3PAXYHKY
ONTVMMAJIbHUX PEXUMIB 3MiHU BUJILOTY CTPiZIOBOi CUCTEMM KpaHa-MaHINyaTopa 3 riipaBliyHUM IIPUBOLOM Ha
NepeXifHUX NiJITHKAX PYXY, 4Ki 10 MiHIMyMy 3BOJSTSH Jil0 JUHAMIYHMX HaBaHTaX€Hb, 3MEHIIYIOTb €HEPreTUYHi
BUTpPATU Ta TPUBAJICTb BUKOHAHHS PO3BaHTaXXyBaJIbHO-3aBaHTAXXyBaJIbHUX Ollepalliil. BctaHoBsIEHO, 1110
BUKOPUCTaHHS KOHCTPYKTUBHO 3MiHEHMX 30JIOTHUKIB [1J151 peasidalii onTrManbHUX PEKUMIB PyXy JIAaHOK CTPIiIOBOI
CHUCTEMH JIO3BOJISIIOTh MiIBUIIUTY €(PEKTUBHICTb CUCTEMU KEPYBAaHHS KDAHOM-MaHIIyJIITOPOM 32 PaxXyHOK
CKOPOYEHHS 4aCy OJHOTO LIMKJIy 3aBAaHTOKEHHS BaHTaXy, Ke CKiagae Bif 6,2% 10 11,1%. Po3paxoBaHo pidyHy
€KOHOMIYHY €(PEeKTUBHICTb BiJ] CKOPOU€HHS pOO0YOro LMKy KpaHa-MaHIIyJITOpa 3 KOHCTPYKTUBHO 3MiHEHUMU

30JI0OTHUKaMH Y TiIpaBIiyHOMY IPUBOA, SKa ckiaanae 24035 rpH. /pik 171 ofiHiel ONMHUI TeXHIKHU.

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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VIII. 3akr04Hi BimoMocTi
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rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi

OisIJIbHOCTI

Bparimko Bsiyecas BsiueciaBoBuy

Bparimko Bsiyecnas BsyecniaBoBuy

FOpuenko T.A.



