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Pedepat/anoranis:

1. PO3BUTOK 3€MJIEPUITHOTO MAlIMHOOYIyBaHHS, 1110 BKJIIOUA€ B ce6e i CTBOPEHHS HOBUX 3€MJIEPUIHUX MALIH
6e3nepepBHOI i, ABJIsle COO0I0 €BOJIIOLHMI IIPOLEC NIOMYKY, BilOOPY, YIOCKOHAJIEHHS TEXHIYHMX PillleHb, 10
[IOKJIaJleHi B OCHOBY KOHCTPYKIiM MOZEPHI30BaHUX Ta IPUHIMIIOBO HOBUX MAlIKH. B IIpo1jeci CTBOpEHHS |
MoJepHizallii MalllMH 0 yBaru NpuiMaioThCsl HAOLIbII OCKOHAJ BUAY, TUMIM Ta MOJEJ BilOMUX KOHCTPYKLIil
MalllyH i iX po6o4oro ob1aiHaHHS, OGHAK - Lie He IPUBOAUTH IO PO3POOKU Ta BIIPOBAIKEHHS Y IPOMHUCIJIOBE
BMPOOHULITBO KOHCTPYKLiH SIKiCHO BiIMiHHUX BiJ] BiIOMHUX Ta Pi3KOi 3MiHM TEXHIYHMX XapaKTePUCTUK MAIIUH i ix
TEXHOJIOTIYHUX MOJKJIMBOCTEN. PO3BUTOK Ta YO,OCKOHAJIEHHS MallH XapaKTePU3Y€EThCS CTabiIbHICTIO Ta
11iJIeCcrIpsSIMOBaHICTIO i € CTabiIbHUM. 3arajabHUN PO3BUTOK €KCKaBAaTOPOOYIyBaHHS! ifie [10 €BOJIIOLIMHOMY LIJISIXY, He
IVBJISTYUCH HA Te, 0 OKPEMI TEXHIYHI PIlIEHHS, CTOCOBHO OKPEMUX BY3JIiB i arperaTiB MallluH, XapaKTePU3YIOTbCS
PEBOJIIOLITHMME 3MiHaMU 6iJIbIIOTO, Y1 MEHIIOro MacmTady. CTBOPEHHSI HOBUX MAllMH, 6a3yeThCsl HA BU3HAYEHUX

BCeOiYHO OOI'PYHTOBAHUX IIPUHLMUIIAX | € 6€3yMOBHO IIPaBUJIbHUM. 3alIpOIIOHOBAHE B L1ill POOOTi OCHAILEHHS



TPaHLIEITHOTO €KCKaBaToOpa O6e3KiBLIEBUM POTOPHUM POOOUYMM OPraHOM [103BOJISIE YCHIMIHO BUPIMUTY iCHYYI
po6eMy, afike TaKui eKCKaBaTop 3aTeH po3po0IaTy IPYHTU MTPAKTUYHO 3 HEOOMEKEHUMU MIBUAKOCTSIMU
pizaHHs IpyHTY. [I[pruMycoBe pO3BaHTaXXEHHSI pO60YOro OpraHa CKpebKkaMu-IPyHTO3HIMayaMu, 1110 BBEJEHi 10
BHYTPIIIHIX KiIbLIEBUX POOOYMX IIOPOKXHUH POTOPA, 3HiMaE OOMEXKEHHS OO MBUIKOCTEM PO3BAHTAKEHHSI
po6oyoro opraHa. 3a3Hayumo, 1o 6e3KiBlIeBUil pOTOP MepeMilllye Po3pobeHNI I'PYHT 3 TpaHulei Ha
PO3BaHTaKEHHS 6e3l1epepBHUM [I0TOKOM, 2 HE OKPEMUMH NOPLIisSIMU KiBIIaMU 2060 TPaHCIOPTYIOYMMU OaIKaMHU.
[IponyKTHBHICTb CIIOPYAKEHHS TPAHILIEN TAKUM €KCKaBaTOPOM BU3HAYAETHCS HE TIJIbKY CIIiBBiTHOLIEHHSIM
LIBUAKOCTEH, 1110 XapaKTEPU3YIOTh PEKMMU KOIMIAHHS I'PYHTY, & MOKJIMBICTIO peasisalii B IpoLieCi KONaHHS I'PYHTY
nifgBeneHol OTYXKHOCTI, 110 BUTPAYa€eThCsl Ha IIPUBiT, po60YOro opraHa B IIPOLeCi KOIIaHHS I'PYHTY Ta IIPUBI]L
nepeMillleHHs MallluHYU B PEeXKMMI KOIIaHHS I'PyHTY. CTBOPEHHS TpaHIIEeMHUX eKCKaBaTOpiB 6e3nepepBHOI [ii,
OCHallleHUX 6e3KiBII€BUMU POTOPHUMHU POOOYMMHU OPraHaMU, € HOBUM Ta NE€PCIIEKTUBHUM, HA Hall MOTJIS,
3aBpaHHAM. Criif BigMITUTH, 10 BUKOHAHI Ta Omy6J1ikoBaHi pe3yJIbTaTH LOCIIiIKeHHs] poO0YUX IPOLECiB Ta
KOHCTPYKIIii1 6e3KiBLIeBUX POTOPHUX POOOYMX OPraHiB HOCSTh HE CUCTEMHUI XapaKTep Ta He BDaXOBYIOTb B
IOCTaTHIM Mipi 0COGJIMBOCTI, 110 XapaKTepHi came J1s1 Lboro Kiacy MamuH. Cyasuu 3 oly6J1ikoBaHMX Pe3yJ/bTaTiB
IOCJliI>KeHb 6e3KiBlIeBUX POOOYMX OPraHiB TPaHIIEHMX €KCKABAaTOPIB, OMy6JIiKOBaHi pe3ysIbTaTu JOCiIKEeHb
HOCSITb HE CUCTEMHUI XapaKTep, He BpaxOBYIOTh B IIOBHIi Mipi 0C0O6JIMBOCTI po604MX MPOLECIB, 110 BUSBIEHI HAMU
iz yac focyifkenb PisMYHMX 0COOIUBOCTEN B3a€MO/Iil TPAHCIIOPTYIOUUX [I0BEPXOHb POOOUYUX OPTaHiB 3 I'PYHTOM.
YpaxyBaHHS B IPOLi€Ci CTBOPEHHSI TPAHLIEMHUX MAIIMH 3a3HAY€HUX BUIILE OCOOJINBOCTEH, JO3BOJIUTh CTBOPUTHU
3eMJIEpUIiHI TPaHIIEeHHi MaINHYU 0COOJIMBO BEJIMKOI IPOAYKTUBHOCTI, MiABUILUTH iX e(eKTUBHICTh po6OTH,
IIOPiBHSIHO 3 BiJOMMMU KOHCTPYKLiSIMU, JOBrOBIUHICTb Ta HAJiliHICTh pOOOTH 3aBJSKU IIPOCTOTI KOHCTPYKLii
I'PYHTOPO3pO6HOro po6oyoro obnanHaHHs. Kio4oBi c10Ba: aleKBaTHICTb MOJIeJli, [PYHT, EHEPrOEMHICTB,
eHeproeeKTUBHICTb, €PEKTUBHICTDb, 3eMJIEPUITHA MAIINMHA, iHPOpMaLiiiHi NPUCTPOi, KOMITIOTEpPHE MOJIE/IIOBAHHS,
KyTOBa MIBUJIKICTb, MATEMATUYHA MOJIEJIb, IPOAYKTUBHICTh, pob0Ue 00J1aHAaHHSI, CUJIOBE HAaBaHTaXKEHHS,

TPA€EKTOPIst pyxXy, TPAHIIEHHNN €KCKaBaTOP.

2. The development of earth-moving machinery manufacturing, which includes the creation of new continuous
earth-moving machines, is an evolutionary process of searching, selecting, and improving technical solutions that
form the basis for the designs of upgraded and fundamentally new machines. In the process of creating and
modernizing machines, the most advanced types, models, and configurations of known machine designs and their
working equipment are taken into account. However, this does not typically lead to the development and industrial
implementation of designs that are qualitatively distinct from existing ones, nor does it result in drastic changes to
the machines' technical characteristics and technological capabilities. The development and improvement of
machines are characterized by stability and purposefulness. The general advancement of excavator manufacturing
follows an evolutionary path, even though specific technical solutions regarding individual components and
assemblies are characterized by revolutionary changes of greater or lesser scale. The creation of new machines is
based on well-defined, comprehensively substantiated principles and is fundamentally sound. The implementation
of a continuous trench excavator equipped with bucketless rotary working equipment, as proposed in this study,
successfully addresses existing challenges, as such an excavator can cut soil at virtually unlimited cutting speeds.
Forced unloading of the working equipment using soil-removing scrapers inserted into the inner annular working
cavities of the rotor eliminates limitations regarding the unloading speeds of the working equipment. Notably, the
bucketless rotor moves the excavated soil from the trench to the discharge zone in a continuous flow, rather than
in separate batches via buckets or conveyor beams. The productivity of trenching with such an excavator is
determined not only by the ratio of speeds characterizing the digging modes but also by the possibility of utilizing
the supplied power during the digging process, which is consumed by the drive of the working equipment and the
propulsion drive of the machine in digging mode. The creation of continuous trench excavators equipped with
bucketless rotary working equipment is a novel and promising task. It should be noted that previously published
results of studies on the workflows and designs of bucketless rotary working equipment are non-systemic and do
not fully account for the specific characteristics inherent to this class of machines. Judging from the published
results of studies on bucketless working equipment of trench excavators, these studies are non-systemic and do



not fully consider the specific features of the working processes revealed by our investigations into the physical
interaction between the conveying surfaces of the working equipment and the soil. Accounting for these features
during the creation of continuous trenching machinery will allow for the development of high-capacity earth-
moving trenching machines, enhancing their operational efficiency, durability, and reliability due to the simplified
design of the soil-excavating equipment. Keywords: model adequacy, soil, energy intensity, energy efficiency,
efficiency, earth-moving machine, information devices, computer modeling, angular velocity, mathematical model,
productivity, working equipment, power load, motion trajectory, trench excavator.
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