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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 55.51.03

Tema gucepranii:
1. YoockoHaneHHs MeTOiB BU3HAYEHHS HABAHTAXXEHb Bif IEPEKOCY [J1s1 KpaHiB MOCTOBOTO TUILY

2. Improvement of the method of the definition of loads from skewing for bridge-type cranes

Pedepar:

1. YnockoHaneHHsl MeTOZiB BU3HAUEHHsI HaBaHTa)KeHb [1J151 KPaHiB MOCTOBOTO THUITy i3 ypaXxyBaHHSIM 6araTbox
(isMYHUX SIBUIL, IO CYIIPOBOMAXYIOTh PYyX KPaHiB 3 IepeKkocaMu. MeTou AOCHiIKEHb: METOIU TEOPETUYHOI
MeXaHiKy, 6yAiBesbHOI MexaHiKK, Teopii KOHTaKTHO-(PUKLIMHYX SIBUIL, METOI CEPEIOBUIIA eJIEKTPOHHUX
TabJIMLb, METOIU LUPPOBOrO TEH30OMETPYBAHHS 3 IUCTAHLIMHUM IlepeflaBaHHSIM JJaHUX Ha KOMII'IOTep,
JMIMOBIPHICHOTIO aHaJli3y, perpeciiHoro aHasuisy, IporpaMmyBaHHs. TeopeTrnyHi i IpaKTU4Hi pe3yJbTaTu:
YAOCKOHAJIEHHS METOMIB BUSHAYEHHS HABAHTAKEHD BiJl [IEPEKOCIB, 1110 CYIIPOBOIKYIOTh PyX KPaHiB MOCTOBOTO
THUITY, 3 PO3LIMPEHNM YpaxyBaHHSM [1apaMeTPiB, 10 XapaKTepU3yIOTh IPOLEC, i3 3a6e3redyeHHsIM MiIBULeHO1
TOYHOCTi po3paxyHKiB. HaykoBa HOBM3HA: 3aIIPOIIOHOBAHA YAOCKOHAJIEHA MaTEMAaTUYHA MOJIEJIb [1I€PECYBaHHS
MOCTOBOTO KpaHa B YMOBax, HabJIM>KEHUX [0 PeasbHUX, SIKA, HA BiMiHY BiJl iCHYI04MX, T0OYJ0BaHa 32 MOAYJIbHUM
IIPUHLUIIOM B cepenoBuili MS Excel i Bkitoyae MoyJti IO3LOBKHBOTO PyXY, TONEPEYHOr0 PyXy i IPY>KHOTO MOCTA,

IOCJIiIKEeHHSI SIKUX BUKOHYETHCS 6€3IIePEPBHO i UKIIIYHO [0 3yIIMHKY KPaHa, IPUYOMY [lesIKi pe3yJIbTyIodi AaHi



HaCTYIHOTO MOAYJISl MOKYTb BUKOPMCTOBYBATHCS K BUXiJIHI [J151 IONEPEIHbOIO MOAYJIS; yIleplle s
IOCJIiIKeHHS IlepecyBaHHs KpaHa 3abe3eyeHa MOXUINBICTb 3MiHU CKJIaly BUXITHUX Ta Pe3yJbTYI0UMX JAHUX,
IiAK/II0YEHHS 0JaTKOBUX QYHKIiM B paMKax €IMHOI MaTeMaTUYHOI MOZEJI, 110 € MPUHLAIIOBO BXKJIMBUM JJIs1
TaKUX CTPYKTYPHO CKJIA[IHUX i pi3HOMaHITHUX 00'€KTiB, SIK KpaH; MaTEMaTU4YHA MOJI€JIb YIIeplle J03BOInIa
IOCJIiIPKYBaTH BCi a3y repecyBaHHS KpaHa: PO3TiH, YCTaJlIeHUi PyX, TaabMyBaHHs. [Ipu LboMy 3a6€e31e4eHO
HAKOIMWYEHHS 3HAaYHOTO 00'eMy pe3yJbTYOUNX JAaHUX [ TOAAJIBIIOTO aHAJIi3y 3 BUKOPUCTAaHHSIM METOIiB
MaTeMaTU4HOI CTaTUCTUKY; 3aIIPOIIOHOBAHI YJOCKOHaJEHi Koe(illieHT (POpMyJIU Jj1s1 BUBHAUEHHS] MaKCUMaJIbHUX
3Ha4eHb KoedillieHTa NONepEeYHOro NPY>KHOr0 KOB3aHHS KOJIeca I10 PeNlli; MicjIsl eKCIIEPUMEHTANIbHOI IEPEBIPKU
KOPEKTHOCTI MaTeMaTUYHOI MOZEJIi Ta Iporpamu I il JOCiIpKeHHS 3alIpOIIOHOBaHa Y OCKOHAJIEHa METOIMKA
PO3PaxyHKY IEPEKOCHUX HaBaHTaXEHb, SKa 6a3yeThCsl HA BUKOPUCTAHHI BULIEHA3BaHMX MOJIEJIi Ta IPOTrPaMM.
Cryninb BIpOBaIpKEHHS: pe3yibTaTi po6oTtu BrpoBaaxeHi Ha TOB "TITKI "YKPKPAHEHEPT'O" i TOB "XapkiBcbKuit
3aBOJ, MiAJIOMHO-TPAHCIIOPTHOTO YCTaTKYBaHHS"; Y HABYAJIbHOMY IIpolieci Kadenpu nifiioMHO-TPaHCIIOPTHUX
mMamyH i o6nagHanas HTY "XIII" y pamkax crnienianbHUX AUCUUILIIH: "MeTaneBi KoHCTpyKuii [ITM",
"BaHTaKONiAMOMHI MamInHU", "MOJeI0BaHHS NIPOLECIB B rajy3eBOMY MaIIMHOOyAyBaHHi", "KoMII'oTepHi

TEXHOJIOTii B MaIMHOOYAyBaHHi". ['any3b BUKOPUCTAHHS: MiIIOMHO-TPaHCIIOPTHA rajly3b, HABYaJIbHUI IIPOLEC.

2. Improvement of the method of the definition of loads for bridge-type cranes with taking into account many
physical phenomena accompanying the movement of cranes with skewing. Methods of research: methods of
theoretical mechanics, building mechanics, theories of contact-friction phenomena, methods of electronic tables
environment, methods of digital strain gauging with remote data transmission to a computer, statistical analysis,
regression analysis, programming. Theoretical and practical results: improvement of the methods of determining
the loads from skewing, accompanying the movement of bridge-type cranes, with the expansion of the
consideration of parameters characterizing the process, which provides improved accuracy of calculations.
Scientific novelty: an advanced mathematical model of movement of a bridge crane in conditions close to the real
ones is proposed, which, unlike existing ones, is constructed on a modular basis in the MS Excel environment and
includes modules of longitudinal motion, transverse motion and elastic bridge, the research of which is performed
continuously and cyclically to the stop of the crane, and some of the resulting data of the next module can be used
as output for the previous module; for the first time, for studying the movement of the crane, it is possible to
change the composition of the output and result data, to connect additional functions within a single mathematical
model, which is of fundamental importance for such structurally complex and diverse objects as a crane; the
mathematical model for the first time allowed to investigate all phases of crane movement: acceleration, steady
movement, braking. At the same time, accumulation of a considerable volume of the resulting data is provided for
further analysis using mathematical statistics methods; improved coefficients of the formula for determining the
maximum values of the coefficient of transverse elastic wheel slide along the rail are proposed; after an
experimental verification of the correctness of the mathematical model and the program for its study, an advanced
method for calculating shear loads, based on the use of the above-mentioned model and program, is proposed.
Implementation level: the results of work were implemented at LLC "PTCI "UKRKRANENERGO" and LLC "Kharkov
plant of lifting and transport equipment”, in the educational process of the department "Lifting-transport
machines and equipment" NTU "KhPI" within the special disciplines: "Metal structures of PTM", "Load-lifting
machines”, "Processes modeling in branch mechanical engineering", "Computer technologies in mechanical
engineering". Area of application: handling machinery branch, educational process.
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