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1. YVoockoHaneHHs KepyBaHHS PyXOM Bi3Ka KpaHa 3a (aKTOPOM MO3UILiI0BaHHS Ta YaCOM BUKOHAHHS LIUKITY

2. An Improvement of the Crane Trolley Movement Control by the Positioning Factor and the Execution Time of
the Cycle

Pedepar:

1. YoockoHaneHHs IPOLECiB KEPYBAHHS PYyXOM Bi3Ka KpaHa i3 3a6e31e4eHHSIM [103ULiI0BaHHS Ta 0OMEXKEHb Ha
TPUBAJIiCTh BUKOHAHHS LUKJy. MeTOAM NOCIiIKeHb: Teopis anredp ta rpyn Jli, metoq QyHKILii KepoBaHOCTI,
repetBopeHHs Jlansaca, MaTeMaTUYHe MOZEJIIOBAHHS, CTATUCTUYHUY aHali3. TeopeTuyHi Ta NpakTU4Hi
Pe3yJbTaTU: YI,OCKOHAJIEHHS MIPOLECiB KEPyBaHHS PyXOM KPaHOBOTI'O Bi3Ka i3 3a6e311e4eHHsIM 0OME>XKEHHS
TPUBAJIOCTI IEPEBAHTAXXYBAJILHUX OIlE€paLliil Ta MiJABUIIEHHS TOYHOCTI ix BUKOHAHHS. HaykoBa HOBU3HA: yreplue
OOIPYHTOBAHO, 110 3a7ja4a KePyBaHHS IJ1s1 IMHAMIUYHOI CUCTEMH «Bi3OK — BAaHTAK» €KBiBaJIEHTHA 337,a4i HyJIb~
KEPOBAHOCTI Ta I10JI5Ira€ B HEOOXiHOCTI NOOYA0BY HEIEPEPBHOTO OOMEXXEHOTO IPOrPaMHOT0 KepyBaHHS, 110
[IepPEBOAVUTDL CUCTEMY 3 IOBUIBLHOI 3a1aHOI [I0YAaTKOBOI TOYKU B HYJIb 3a KiHLEBUI Yac;yIeplie 3aCTOCOBAHO METO/]
(dyHK1ii KEPOBAHOCTI 40 3a7a4i HYJIb-KEPOBAHOCTI MEXAHIYHOI CUCTEMMU «Bi30K — BAaHTaXX», I€PEBAroI0 SIKOTO €

11o0y10Ba MHO>KMHU KEPYBaHb, 1110 103BOJINJIO OTPMMATH KOHCTPYKTHBHE PO3B'sI3aHHSI 337ja4i KEPOBAaHOCTI 3



OOME>XEHHSIMU Ha K€PYBAHHS; yIIeplle PO3IJISIHYTO MATEMAaTUYHY MOJIEJIb, SIKA ONUCYE PYX MEXaHIYHOI CUCTEMU
«Bi30K — BaHTaX», Y BUIJIALi 6iadiHHOI crcTeMu, KOJY LOBKMHA IiIBICY € I1e OOHUM KepyBaHHSIM Ta I10Ka3aHo, 110
BOHA HE Mae KEPOBAHOCTI HAa BCbOMY IIPOCTOPI; JicTasa I0JaJbIIOro pO3BUTKY MaTeMaTU4YHA MOZEIb, 10 SIKOi
3BOJIMBCS PyX MEXaHIYHOI CUCTEMMU «Bi30K — BAHTXK», 32 PAaXyHOK BUKOPUCTAHHS 3MiHHUX KOeQillieHTiB y BUNAJIKY,
KOJIY IOBKMHA IIiJIBiCy € KyCKOBO-JIiHITHOIO (PYHKIIi€10; NiCTaja [0JalbIIOro PO3BUTKY MaTEMATUYHY MOZEIb PYXy
Bi3Ka KabeJIbHOTO KpaHa 3a paxyHOK ypaxyBaHHS OIIOPY PYyXy Bi3Ka, Aii BiTpy, KpMBOi IPOBUCAHHS KaHATa,
pesysbTaTu pobotu BuposamkeHo Ha TOB XapkiBcskomy 3asBoai [1TO, TOB ITKIT «Coro3dnpommexaHisais», JI1
«XI13 im. T.I. llleByeHKa», a TakoX y HaByanbHUH npouec kapenpu [ITM i O HTV «XI1I» B nekuiiiHUX Kypcax
«KabesbHi KpaHU Ta KaHaTHI Joporu», «[IpoekTyBaHHS TEXHIYHUX 00’eKTiB» Ta «MozesIoBaHHS MIPOLIECIB B

rajy3€eBomMy MaLHI/IHO6y,ZIYBaHHi>>.FaJIy3b BUKOPUCTAHHA - Hi,ELI/uIOMHO—TpaHCHOpTHa rajmnyasb, HaBYaJbHUM rnponec.

2. Object of study - movement control processes of crane trolley that is moving along a span. Aim of the thesis -
improving the crane trolley movement control processes by providing constrained duration of reloading
operations and providing their positioning. Methods of study: the theory of Lie algebras and groups, the
controllability function method, Laplace transform, mathematical modeling, statistical analysis. Theoretical and
practical results: improving the crane trolley movement control processes by providing constrained duration of
reloading operations and increased accuracy of their execution. Scientific novelty: it is first substantiated that the
task of control for the dynamic "trolley-payload" system is equivalent to the zero-controllability problem and
involves the necessity of constructing a continuous limited program control that transfers the system from an
arbitrary given initial point to zero in a definite time; the controllability function method, the advantage of which is
the construction of a plurality of controls that enables to obtain a constructive solution to the problem of
controllability with imposed control constraints, is first applied to solve the zero-controllability problem of the
mechanical "trolley-payload" system; a mathematical model describing the movement of the "trolley-payload"
system is first considered in the form of a byaffine system, where a suspension length is an additional control, and
it is shown that the system has no controllability over the whole space; a mathematical model, to which the
mechanical "trolley-payload" system was reduced, is further developed through the use of variable coefficients in
case when the suspension length is a piecewise linear function; a mathematical model of the cable trolley's
movement and approaches to solve the equations describing this movement are further developed by taking into
account the resistance to the trolley's movement, wind effect, cable sagging curve and equivalent weigh of the
load. Implementation level: the results of the study is implemented in Kharkiv Plant of Lifting and Transport
Equipment, LLC Design and Engineering Enterprise «Soyuzprommechanizacia», State Owned Enterprise «Kharkiv
Instrument Engineering Plant Named after T. Shevchenko», as well as in the educational process of the Handling
Machinery and Equipment chair of NTU «KhPI», namely in «Cable cranes and cableways», «Technical Object
Design» and «Process Modeling in Branch Mechanical Engineering» lecture courses. Area of application - handling
machinery branch, educational process.
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