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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK:

Tema guceprauii:
1. OnTMi3aLis pe>xxnMiB pyxy MEXaHi3aMy MiTiOMy BaHTaXy ITPY HaBaHTaXHO-PO3BAHTAXKyBaJIbHUX OIl€pallisax Ha

TPaHCIIOPTHUX 3aco0ax

2. Optimization of modes of movement of mechanism of lifting of cargo at loading-unloading operations on
vehicles

Pedepar:

1.V nucepranii HaBeJ€HO TEOPETUYHI Ta EKCIIEPUMEHTAJIbHI JOCIIKEHHS, METa SKUX IOJIArae y migBUIIeHHI
e(eKTUBHOCTI BUKOHAHHS OIlepalliil HABAHTAXEHHS Ta PO3BAaHTAXXEHHS TPAaHCIIOPTHUX 3aCO0iB 32 PaXyHOK
ONTMMi3aLii peXXMMIB PyXy MexaHi3My MiIHiIMaHHS BaHTaXy KpaHiB IIPOJILOTHOrO TUIly. [IpoBegeHo AuHaMiYHUI
aHali3 nepexifHUX Pe>KUMiB PyXy CUCTEMU «MEXaHi3M IifloMy BaHTaXy — BaHTaX — TPAHCIIOPTHUH 3aci6» Ta
BCTAHOBJIEHO OCHOBHI (paKTopy, sIKi BIVIUBAIOTh HA BEJIMYMHY AUHAMIYHUX HaBaHTa)K€Hb Y KPAHOBOMY MOCTI, KaHaTi
Ta MifBiCLIi TPAHCIIOPTHOTO 3aco0y. [locTaBeHo HEliHIMHY ONTUMI3alliiHy 3a7ja4y KEPYBaHHS MEXaHI3MOM IiJAOMYy
BaHTaxy. Kpurepisimu onrumisalii BUCTynany HeJliHilHI iHTerpasbHi Ta JIiHifHI TepMiHaNbHI QYHKIIOHANY, SIKi

BigoOpakany HebakaHi eHepreTUdHi Ta JUHaMIYHi I0Ka3HUKYU POOOTHU CUCTEMU. 32 JOTIOMOTOI0 METOLY



KOJUIOKALLill 3HalIeHO HAGIMKEeHUI PO3B'I30K HeJliHiHOI onTUMi3aliitHoi 3agavi. ONTUMasIbHi 3aKOHU PyXY
CHCTEMHU OIUCYIOThCS HerepepBHUMHU PyHKUisMU. I1if yac peanizalii onTUMaIbHOTO PyXy CUCTEMU JUHAMIYHI
3yCUJIJISL Y €JIEMEHTax KpaHa i TpaHCIIOPTHOTrO 3aC00y 3HaYHO 3MEHIININCS. Y BUPOOHUYNX YMOBax IIPOBEJEHO
€KCIIEPMMEHTAJIbHI JOCIIPKEHHS, SIKi O3BOJIMIIM MiATBEPINUTH aeKBATHICTb IPUIHATAX TEOPETUIHUX MOJEJIEN.
Ha ocHOBI pe3ynbTaTiB 6araTodakTOpHUX €KCIIEPUMEHTIB BCTAHOBJIEHO 3aX0[Y 010 e(peKTUBHOI peaisaliii
ONTUMAJIbHOTO KEPYBAaHHS PYXOM MeXaHi3My MiiJioMy BaHTaXXy y Pi3HUX peXXuMax. 3allpolIOHOBAHO CIIocobU
3HIDKEHHS] HAaBaHTaKE€HOCTI MiJiBiCKU TPAaHCIIOPTHOTO 3ac00y, KPaHOBOTO MOCTA Ta KAHATIB 32 PaXyHOK K€pyBaHHS
[IPUBOJHUM JABUTYHOM. PO3pO6JIEHO CTPYKTYPHY CXEMY K€PYBAHHS MEXaHI3MOM MiIIOMy BaHTaXy KpPaHiB

IIPOJILOTHOTO TUITy. PO3paxoBaHO eKOHOMIYHUI e(eKT Bif BIIPOBAI>)KEHHS! Lii€l cucTeMu y BUPOOHUIITBO.

2. The thesis presents theoretical and experimental researches aimed at improving the efficiency of loading and
unloading of vehicles by means of optimization of the movement modes of bay crane lifting mechanism. The
dynamic analysis of the system «lifting mechanism of cargo - load - vehicle» during transient mode was carried
out and the main factors influencing the value of dynamic loads in the crane bridge, the rope and suspension of the
vehicle have been determined. The nonlinear optimization problem of the lifting mechanism movement control
has been stated. Nonlinear integral and linear terminal functionals, show undesirable energy and dynamic
performance of the system, have been used as optimization criteria. An approximate solution of the optimization
problem has been found using the collocation method. The optimal laws of the motion of the system are described
by continuous functions. During the implementation of optimal system movement, the dynamic forces in the
elements of the crane and vehicle are significantly decreasing. In industrial conditions, experimental studies have
been carried out, which allowed to confirm the adequacy of the accepted theoretical models. On the basis of the
results of multi-factorial experiments measures have been established the proposition for the effective
implementation of the load lifting mechanism optimum control in different modes. The ways of reducing the
loading of a suspension of a vehicle, a crane bridge and ropes by the control of a mechanism’s drive have been
offered. The structural scheme of the load lifting mechanism control of the bay crane had been developed. The
economic effect of the system has been calculated.
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