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2. Definition of the conditions assuring the course stability of the multipurpose earth-moving machine

Pedepar:

1. O6'eKT mocHimKeHHs -~ poO04MI CTaH yHiIBepCaIbHOI T'YCEHNYHOI 3eMJIEPUITHOI MamnHY 6e31epepBHOi fji, 1o
IIpaljloe 3 MAKCUMaJbHOIO [IPOAYKTUBHICTIO B PEKMMI BisIZIbHO-TIOCTYINAJIbHOI 110124 po604Oro 061aHaHHS Ha
3a6iil. MeTa gucepraniiiHoi po6OTU: CTBOPEHHS YHIBEPCAIbHUX 3€MJIEPUMHUX MAIIUH i3 JOCTaTHBOK KYPCOBOIO
CTIMKiCTIO, 3IaTHUX CIIOPYIKYBAaTH TPaHIIei pi3HOI MIMPUHY B I'PYHTi 6€3 KOHCTPYKTUBHUX 3MiH pO6040Tr0
obsamHaHH. MeToau OOCTiIKeHHS: MeTOT eKCITePTHUX OI[iHOK i 3arajibHa Teopisi CUCTEM - BUKOPUCTaHi 1pu
OOIPYHTYBaHHi Ta BUOOPi YMHHUKIB CUJIOBOTO HABAHTAKEHHS; METOJIU TEOPii NoiGHOCTI Ta Pi3nyHOrO
MOJEJIIOBAaHHS pOO0YUX NPOLECIB - IPY CTBOPEHHI (i3UYHOI MOJeJli po6040ro 06J1aHAHHS; METOAU
TE€H30METPUYHUX BUMIPIOBAaHb - IPU JOCJIIIPKEHHSX CAJIOBOTO HABAHTAXEHHSI pOO0YOro 06J1alHAHHS; METOIU
MaTeMaTU4HOI CTAaTUCTUKHU Ta PErpeciiHOro aHasli3y - Ipu 00poOLli eKCIIEPUMMEHTAIbHUX JJAHUX; aHaJi3 i CUHTe3 -
IIpU pO3pOOLi HOBUX KOHCTPYKTUBHO-TEXHOJIOTIYHUX PillleHb, 10 peasizyBalu OTPUMaHi TEOPETUYHi Ta
€KCIIEPUMEHTAJIbHI PE3YJIbTAaTY B IIPAKTUYHI TPOEKTU. TeOopeTHYHi i MPaKTUYHI Pe3yJIbTaTh: BCTAHOBJIEHI]

3aKOHOMipHOCTi 3MiHM 30BHIIIHIX HABaHTaXKeHb, 110 [I0OTh HA poboYe 06JIaTHAHHS MAIIMHU B MTPOLIECi pO3POOKU



I'PYHTY; OOI'PYHTOBaHa Ta MOOYIOBaHA MaTEMATUYHA MOJIEJIb BU3HAYEHHS KypCOBOI CTIMKOCTI Y3M; OLIiHEHO BILJINB
TPUBAJIOCTi JOBOPOTY IIPOMIKHOI paMy po6040ro obJiafHaHHS Ha BeJINYMHY CUJIOBUX IIapaMeTpiB HaBaHTaXKEHHS
MAIllMHU Ta HA ii KypCOBY CTIMKiCTh; MiIBUILIEHHS KyPCOBOI CTIIKOCTi MalIMHU HA 26...27% [0CAraeTbCs
BCTAQHOBJICHHSIM Ha KOpMi 6a30BOr0 Tsraya J10JaTKOBUX OINIOPHUX JIVK; 3MEHIIEHHS iHEePLiMHUX 6iYHNX
HaBaHTAKE€Hb HAa MAIIMHY 3a0€3Ie4y€eThCs YOCKOHANIEHHSIM TifpaBiiyHoi cxemu. HaykoBa HOBU3HA: BIleplle
BCTAHOBJIEHO 3aKOHOMIPHOCTI 3MiHM 30BHIIIHIX CUJI IO Ai0Th HA YHIBEPCAJIBHY 3€MJIEPUIHY MAIIMHY, SIKa NIPaljloe
B PE>XXUMI BislIbBHO-TIOCTyNaJIbHOI IIofaui po60o4oro opraHa Ha 3a6ill B [IpoLeci CIOPYA’KEHHS BUIMOK pi3HOI INIMPUHU
B I'PYHTI; BIleplIe OTPMMAHO 3aKOHOMIPHOCTI 3MiHM KoedillieHTa KypCOBOi CTilIKOCTi IpY YMOBI IPUKJIaJAHHS Ha
KOPMY MalllVHY 3HAKONEPEMIHHMX LMKJIIYHAX HABAHTAKEHb, IO MAIOTh IIPOCTOPOBUI XapaKTep; CTBOPEHO
MaTeMaTU4HYy MOJeJib BUBHAUEHHSI KyPCOBOi CTilIKOCTi ryceHn4YHOoi Y3M 3 pOTOPHUM POOOYMM OPraHOM; B
MaTeMaTH4Hi 3aJIEeXKHOCTI [ BU3HAUYEHHSI CKJIQJJOBUX ONOPY KOMAHHIO I'PYHTY POTOPOM Y3M BBEJIEHO KOPUTYIOUi
Koe(DillieHTH, BEJIMUMHY SIKUX BU3HAYEHO; yIOCKOHAJIEHO CXEMY NepeMillleHHs B 32601 pOTOPHOrO po6040ro
o6nagHaHHA Y3M. CTyniHb yIpoBaJyKeHHs: pO3paxyHOK CUJIOBOI'O HaBaHTaXKE€HHSI 6a30BOTO TArada Ta
BIIOCKOHAJIEHHS TiZpaBJidHOi cxeMHU BIIPOBaaKeHOo B mamnHi MITPI'-1M, mo Bunyckaetscs cepiitno TOB HITL],
"PoTOp"; EKOHOMIYHMI eEKT BiJ BIPOBAIKEHHS Pe3yJIbTaTiB AOCimkeHb ckaanae 790 510 rpH. /pik Ha OgHY
mamuHy. Chepa BUKOPUCTaHHS: BUKOHAHHS 3eMJISIHUX POOIT MIPY CIOPYAKEHHI IPOTSDKHUX BUIMOK Pi3HOI IIMPUHU

Ta MPU3HAYEHHS.

2. Object of research - operating condition of the multipurpose track-laying earth-moving machine that works
with maximal productivity in the mode of radial-translational approach of the working organ. Goal of thesis work:
to design the multipurpose earth-moving machines (MEM) with sufficient course stability, which are able to
produce excavations of various width in the ground without structural alteration of the implement. Research
methods: methods of expert evaluation and general system theory were used to justify the selection of factors
which influence the power load; scaling theory methods and physical modeling of the working processes - for the
working implement; strain-measuring methods - for investigation of the power load of the working implements
physical model; methods of mathematical statistics and regression analysis - for experimental data processing;
analysis and synthesis - for designing new constructional-technological solutions for practical implementation of
the theoretical and experimental results. Theoretical and practical results: consistent patterns in changes of the
external load which influence the working implement of the machine in the excavation process have been
determined; mathematical model for the determination of the course stability of multipurpose earth-moving
machine has been justified and designed; the influence of the working implements subframe deflection shift
duration on the values of load power parameters of the machine and it's course stability; the machines course
stability increase by 26-27% is achieved by installation of additional slide shoes on the hull back of the tractive unit;
decease of sidemount inertia loading is ensured by the improvement of lateral motion of the working implements
links hydraulic circuit. Scientific novelty: the novel consistent patterns in changes of the external load which
influence the multipurpose earth-moving machine which works in the mode of radial-translational approach of the
working organ in the process of various width excavations digging have been determined; consistent patterns of
the course stability coefficient change under conditions of alterating cyclic fluctuating non-coplanar load being
applied to the hull back of the machine were obtained; mathematical model for multipurpose track-laying earth-
moving machine with rotary working organ course stability determination has been created; corrective
coefficients were introduced into the mathematical patterns for earth digging with (MEM) rotor resistance
components; rotary working implement motion scheme in the excavating face had been improved. Extend of the
implementation: the calculation of the primary tractive unite power load and improvement of the hydraulic circuit
are implemented in the machine (MPRG-1M) which is being produced commercially by SRTC "RoTor"; economic
effect of research results implementation is 790 510 UAH per year per one machine. Area of utilization: performing
of earth-moving works to produce long excavations of various width and purpose.
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