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1. HiILBI/IHICHHF[ e(‘l)eKTI/IBHOCTi YHiBepcaJII)HI/IX BCM]IepI/II/“IHI/IX MalrH YOOCKOHAJIEHHAM KOHCTPYKTUBHUX Ta

KiHEMaTUYHUX NIapaMeTpiB

2. Improving the efficiency of universal earthmoving machinery by perfecting structural and kinematic parameters

Pedepar:

1. KoHcTpykuii Ta TexHivyHi pilleHHs 3emyepuiinux MamuH (3M) 6e3nepepBHoi i, BinomMi Ha el yac, MaloTh
IIPUHLMIIOBUN HEJIOJIIK — MaJjly YHiBEPCAJIbHICTb, a ONy6JIiKOBaHI Pe3ysIbTaTh HAyKOBUX OCIII’KE€Hb, Y HAIIPSIMKY
CTBOPEHHS yHiBE€pCaJIbHUX 3€MJIEPUIHUX MAlIMH 6e3nepepBHOi aii (Y3M), HOCATb HECUCTEMHUI XapaKTep Ta He
BPaxXOBYIOTh B [1I0OBHIl Mipi 0COGIMBOCTI, 1110 XapaKTepHi came [JIs LIbOTo Kjacy MaluH. TpaguiiiiHi KOHCTPYKILLi
MalllMH MaloTb, SIK IIPaBUJIO, BUCOKY €HEPrO€MHICTb PO3POOKU IPYHTY, OiJIbIIly METAIOEMHICTb, MEHIIY HAlifHICTB.
Bes BpaxyBaHHS HEOOXiIHOCTI yCYHEHHSI BKa3aHMX HEZ0JIiKiB HEMOXKJIMBE CTBOPEHHS €(DEKTUBHUX KOHCTPYKLIi
pobo4doro obsafHAHHS 3€eMJIEPUIHMX MallVH 6e31epepBHO] Iii, ONTHMaNbHOTO HOro 3aBaHTaXXEHHS Y IIPoLeci
PO3pPOOKU I'PYHTY i, IK pe3yJIbTaT, — 3a6e31e4eHHs] BUCOKOI IPOLYKTUBHOCTI IIiJl 4ac po3po0JIeHHs IPYHTIB Pi3HUX
Kareropiil ckyiagHocTi. CTBOpPEHHS NPUHIMIIOBO HOBMX KOHCTPYKLIN 3€MJIEPUIHUAX MALIVH 6€3€PEPBHOI [
3aTHUX OJHUM i TUM caMUM po604uMm opraHom (PO), 6e3 10ro KOHCTPYKTMBHUX 3MiH, 3/[iliICHIOBaTH BiIKOITyBaHHS

IIPOTSDKHUX BUIMOK Pi3HUX JIiHIMHKX po3MipiB (Y3M) y pi3HMX I'PYHTOBUX YMOBAX € aKTyaJIbHUM 3aBIaHHSIM.



BupimeHHs LbOro 3aBIaHHS 3HAYHOIO MipPOIO PO3IMIUPUTL CPEPY BUKOPUCTAHHS BUCOKOE(EKTUBHUX 3€MJIEPUNHUAX
MalluH Mif, yac OyIiBHMLITBA KalliTaJbHUX 06'€KTIB PI3HOTO TEXHOJIOTIYHOTrO MIPM3HAYEHHS], [IPY BUKOHAHHI POOIT 110
PeKyJIbTUBAllii I'PYHTIB Ha 3a0pyJHEHUX TEPUTOPIisiX, popTUdikauiiHOMy 00J1afHaHHI MiCLI€BOCTi Ta 00’€KTiB,
3011bIUTb €(EKTUBHICTb BUPOOHUIITBA MALIMH 3aBJsIKY MiJBULIEHHIO O0CSTiB CEPilHOrO BUTOTOBJIEHHS
OJHOTHUIIOBUX MAIMH NOJBITHOTO BUKOPUCTaHHs. HaykoBa HOBM3HA OTPMMAaHUX PE3yJIbTaTiB MOJISITAE: —
PO3pO6JIEHO aJITOPUTM Ta MEXaHi3M IIepeMillleHHs JBOJIaHKOBOTO, IBOIIAPHIPHOTO I'PYHTOPO3POOGHOrO po6oY0ro
oprany Y3M B 3a60i, o 3a6e3nedye po3po06seHHs I'PYHTY CTPY>KKaMy PiBHOMiPHOI TOBIIMHU He 3aJI€XKHO Bif
IIMPVHY BUIMKY; — CTBOPEHO MaTeMAaTUYHY MOZEJb (PYHKLiIOHYBaHHS Y3M 6e3nepepBHOi Aii BiANOBigHO 10
PO3pO6JIEHOrO aJITOPUTMY IepPEMIIleHHSI pOO0YOro OPraHy B IIPOLECi BisIbHO-TIOCTYNaIbHOI Toaa4yi po60o4oro
0671aHaHHS Ha 3a6iil; - BCTaHOBJIEHO (PYHKIiOHA/IbHY 3aJ1€XKHICTb TPUBAJIOCTI JOBEPTaHHS IIPOMIXKHOI pamu
I'PYHTOPO3POGHOTO POTOPHOIO POGOYOro OPraHy B KiHILi KOKHOTO HaMiBUMKIIY KOMIAHHS IMMPOKUX BUIMOK B I'DYHTI,
3aJIEeXXHO Bifg wBUAKOCTI nopadi PO. YOOCKOHANIEHO CXeMy Ta MEXaHI3M peaslisalii ananTuBHOIO [epPeMIilleHHS
POTOpHOro po6oyoro oprany ¥Y3M B 3a00i 3a/1€5KHO Bif MBUIKOCTI ojgavi MamuHu. OTpUMaiu oJabioro
PO3BUTKY METO0JIOTisS (Gi3UYHOrO i Pi3MKO-MaTEMAaTUYHOTO MOJIEJIIOBAHHS B IIPOLIECi IPOBEIEHHS
TE€H30METPUYHUX BUIIPOOYBAHb MOJIeJli po604oro oprany Y3M 3 BUKOPUCTaHHSIM CTeHa (i3UKO-MaTeMaTUYHOTO
MO/JIEJIIOBAHHS Ta YHiBEPCAJIbHOI TEH30METPUYHOI MiJIBICKY 1J151 BU3HAYEHHS TPOCTOPOBOTO HABAHTA)KEHHS
pobouoro obsianHanHs Y3M mif yac KonaHHs I'PpyHTY. [IpakTH4He 3Ha4eHHs OTPUMaHUX Pe3yJbTaTiB IIOJISITaE Y: -
PO3pO06JIEHHI TEXHIYHOI IPOIO3ULLii 10 CTBOPEHHIO KOHCTPYKLii po604oro obsagHaHHg Y3M, Mo npanioe y peskxumi
BisIZIbHO-TIOCTYIAJIbHOI 1TOAaYi Ha 3a6ii 3i CIIPOMOJKHICTIO KOTIAHHS B I'PYHTI LIMPOKUX MPOTSHKHUX BUIMOK Pi3HUX
JIiHIAHUX PO3MipiB 6€3 KOHCTPYKTUBHOTO NepeHalalliTyBaHHS; - NiABUILIEHHI e(peKTUBHOCTI p0604YOro 06J1aJHaHHS
Y3M yIooCKOHAJIEHHSIM KiHEMATUKU [IPUBOJY I€PEMIIEHHS ABOJIAHKOBOIO, IBOIIAPHIPHOrO pO60YOro OpraHy B
3a60i, 0 3a6e3neuye KONAHHS MHUPOKUX TPOTSKHUX BUIMOK B IPYHTi CTPY>KKaMU PiBHOMIPHOI TOBIIMHY Ta
MiHiMi3allil0 30BHIIHbOTO CUJIOBOTO HAaBaHTaKEHHS MAIIMHY; - PO3PO6JIEHHI MeXaHi3My IepeMilleHHs
IBOJIAaHKOBOTO, IBOLIAPHIPHOTO I'PYHTOPO3POOGHOr0 POTOPHOI0 pob0o4oro oprany Y3M 3 afalnTrBHUM KEPYBaHHSIM B
Ipoleci KoaHH4 MUPOKUX BUIMOK Yy I'PYHTI. KiIl040Bi cj10Ba: YHiBEpCabHa 3eMJIEPUIIHA MAllIMHA, 3€MJIEPUIIH]
ManrHu 6e3nepepBHOi [iii, pPOTOPHUI po60oYmii OpraH, yHiBepcaspHa 3eMJIepUiHA T€XHIKa, MAIIMHY IJ151 3€MJITHUX
POOIT, I'PYHT, KOIIaHHS [PYHTY, IIJIaHYBaHHSI TPAEKTOPIi, KEpYBaHHS PyXOM, MOJIeJIb, MaTeMaTU4YHa MOJieJlb, QpizruyHa
MOJeJIb, MacIITab, EKCIIEPUMEHT, IIEPEMIlILEHHS, IBUAKICTb, IIBUIKICTb PyXY, IONI€peYHa IJIOMIMHA, CUJIA,
HABAaHTAXEHHS, KDYTHUI MOMEHT, €(DEKTUBHICTb, KOHCTPYKTUBHI TapaMeTpy, KIHEMAaTUYHi NapaMeTpU, aJITOPUTM,

rpolec, poTop, HaBicka.

2. Currently known designs and technical solutions of continuous earthmoving machinery (EM) have a
fundamental drawback - low universality. Moreover, the research results, published in regard to creating universal
continuous earthmoving machinery (UEM), are non-systematic and do not fully take into account the peculiarities
typical for this type of machinery. As a rule, compared to single-bucket universal excavators, traditional machinery
designs have high energy consumption of soil development, higher metal capacity, lower reliability. Unless the
specified disadvantages are eliminated, it is impossible to create effective designs of the continuous earthmoving
machinery operating equipment and to optimally load it when developing the soil. As a result, it makes it
impossible to ensure high productivity of soil development of different complexity. The creation of fundamentally
new designs of continuous earthmoving machinery capable with the same activator, without its structural
changes, to excavate long trenches of different linear sizes (by UEM) in different soil conditions is an urgent
problem. Solving this problem will greatly expand the scope of the use of highly efficient earthmoving machinery
when constructing the facilities of various technological purposes, when reclamating the soils on contaminated
territories, fortifying the area and facilities. It will also improve the efficiency of machinery manufacture due to the
increase in serial production of the same type machinery for dual use. The scientific novelty of the obtained
results: A mechanism and algorithm for moving the two-link, two-swivel soil development actuator of the UEM in
the face have been developed for the first time, ensuring soil development with shavings of uniform thickness
regardless of the width of the excavation. A mathematical model for the continuous UEM operation has been
created for the first time in accordance with the developed algorithm for the actuator movement in translational



and rotational supply of the operating equipment to the face. The functional dependence of the duration of the
intermediate frame additional rotation of the soil development rotor actuator at the end of each half-cycle when
digging wide trenches in the soil on the speed of the operating equipment supply has been established for the first
time. The scheme and the mechanism for adaptive movement of the UEM rotor actuator in the face have been
improved depending on the speed of the machinery supply. When determining the spatial load of the UEM
operating equipment during soil digging, the methods of physical and physical and mathematical modeling have
been further developed based on tensometric testing of the UEM actuator model with the use of a physical and
mathematical modeling testbed and a universal tensometric mounting. The practical significance of the obtained
results implies the following: - the development of a technical proposal for creating a design of the UEM operating
equipment which operates in the mode of translational and rotational supply to the face with the ability to dig
wide, long excavations of various linear sizes without constructive reconfiguration; - improving the efficiency of
the UEM operating equipment by perfecting the movement drive kinematics of the two-link, double-swivel
actuator in the face, which ensures the digging of wide, long excavations in the soil with soil shavings of uniform
thickness and the minimization of the machinery external load; - the development of a mechanism for moving the
UEM two-link double-swivel soil development rotor actuator in the face with adaptive control when digging wide
excavations in the soil. Key words: universal earthmoving machinery, continuous earthmoving machinery, rotor
actuator, universal earthmoving equipment, earthmoving machinery, soil, soil digging, trajectory planning, motion
control, model, mathematical model, physical model, scale, experiment, displacement, speed, movement speed,
transverse plane, force, load, torque, efficiency, design parameters, kinematic parameters, algorithm, process,
rotor, hitch.
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