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1. Imceprauis Ha 3700yTTS HAyKOBOTO CTyIEHs JOKTOpa dinocodii 3a cnenianpHicTio 133 'anysese
MamunHoOynyBaHHS (13 MexaHiuHa iHxeHepist) - [lep>kaBHUII 6i0TeXHOJIOTIYHMI YHiIBepcUTeT, XapkiB, 2025. MeTo1o
IYCepTaliiiHOI pOOOTH € MOJIMNIIEeHHS JMHAMIYHUX TOKa3HUKIB TPAKTOPHO-TPAHCIIOPTHOTO arperaTy Ha eTari
BUXOJly Ha TEXHOJIOTIYHY MIBUAJKICTh MIJIIXOM OOI'DYHTYBaHHS PalliOHAJIbHUX IIPY>KHUX XapaKTePUCTUK CUCTEMU
nigpecopoBaHHs KabiHU. O6’eKT JOCIIKEHHS — IPOLIeC PO3rOHY TPAaKTOPHO-TPAHCIIOPTHOTO arperary, 1oro
3B'I30K 3 JUHAMIYHMMU T2 €PrOHOMIYHUMU MOKa3HUKaMU. [IpeIMeT JOCiIKEeHHS — BIUIUB JUHAMIK1 pO3rOHY Ha
BEpPTHKAJIbHI IPUCKOPEHHS MiJBiCKM KabiHU Ta eKCITyaTalliliHi IOKa3HUKU TPAaKTOPHO-TPAHCIIOPTHOrO arperary.
JuceprauiiiHa poboTa CIpsIMOBaHa Ha PO3B’I3aHHS HayKOBO-IIPAKTUYHO] 3a/1a4i MiJBUIIEHHS eKCIIyaTaliitHUX

TMOKa3HMKIB KOJIICHOTO TPAKTOpPa y CKJIaJ_Ii TpaHCHOpTHO—TeXHO.TIOFi‘-IHOI‘O arperarty njisxomMm O6FPYHTYBHHHH



IVHAMIK1 pO3rOHY 3 YpaxyBaHHSIM KyTOBOTO iHKPEMEHTY OCTOBA €HEPreTUYHOro 3aco0y. Y BCTYIli OOrPYHTOBAHO
aKTyaJIbHICTb IifBULIeHHS ePEeKTUBHOCTI TPAaKTOPHO-TPaHCIIOPTHUX arperatis (TTA), 110 € o0CHOBHUMU 3acobaMu
BHYTPIIIHbOTOCIIOAPCHKUX IIEPEBE3€EHb i 371€06ibIIOro 6a3yI0ThCsl HA iIHO3EMHUX €HEProHaCMYEeHUX TPAKTOpax.
Po6oTa Takux arperarisB y CKJIaIHUX YMOBaxX (HEPiBHI JOPOry, 3MiHHI I'PYHTH, IPUYEIN) BUKJIMKA€E KOJIMBAHHS Ta
HecTabibHICTb pyXy. [lepexinHi pexxumu (po3riH, raJibMyBaHHSI) y CUCTEMi «TPAKTOP — [IPUYEN» NOCIiIKEeHi
HEeJIOCTAaTHbO, XOUa HaBiTh CyYaCHi MifIBiCKM HE yCYBaIOTh HETaTHBHOI'O BIJIMBY F'AaKOBUX HaBaHTaKeHb. Po6oTa
[IOB'sI3aHA 3 HAYKOBUMU TeMaMU Kadepu TPakTopis i aBTomo6iniB JBTY, MicTUTh 0CO6MCTHII BHECOK aBTOPKH,
anpobariito Ta nyosikaiii. ¥ nepmomy po3saisii mpoaHasnizoBaHO MeTOAy moKpauieHHs auHaMiku TTA nif yac
TPaHCIOPTYBaHHS Y POCAMHHUILTBI. BCTAaHOBIEHO, 1O iCHYI0Yi METOAVKY HE BPaXOBYIOTh [IEPEXiTHUX IIPOLIECIB, a
npo6sieMa KOJIMBaHb i gudepeHTa IIPYU BEJIMKUX FaKOBUX 3YCUIIISIX € aKTYaJIbHOI0. Y IPYrOMY PO3[iji PO3IJISHYTO
PYX TpakTopa 3 MpUYiNHOI0 MAIMHOIO 3 YPaxyBaHHSIM MaKCMMAaJIbHOTO Bey4oro momeHTy. Ha npuknaai John
Deere 8310R nokasaHo: 36iblIEHHS] TAKOBOTO HABAHTAXXEHHS CIIPUYMHSIE IEPEPO3IOLiT BEPTUKAIbHUX PeaKlii,
PO3BaHTaKE€HHS NTePeIHbOr0 MOCTA i BTPATY CTIMKOCTI Npu 3ycuiuti oHat 60 KH. YI0CKOHaNEeHo Teopito
(OpMyBaHHS BEPTHUKAJIbHYUX HABaHTA)KE€Hb, BUBHAUEHO PalliOHaJIbHMI iHTEepPBaJl FakOBOTo 3ycuilisl. JlociifikeHo
BILJIUB HECTa4i MUTTEBOI IIOTY>KHOCTI ABUTYHA Y IIEPEXITHOMY PEKMMI, 110 MiIBUILYE CUIM TEPTS 1 BEPTUKAJIbHI
[IPUCKOPEHHS (TIIOHaT yABidi Bif, HOpMHU). Y TpETbOMY PO3ZiJi CTBOPEHO KOJIMBAJIbHY MOZEJb MifBicky kabinu John
Deere 3 ypaxyBaHHSIM JudepeHTa OCTOBa. AMIUIITYJHO-4aCTOTHUI aHaJli3 1I0Ka3aB: IpYU pOo30JI0KOBaHIl miaBicLi
BEPTHKAJIbHI IPUCKOPEHHS csiratoTh 0,42 M/c2 (Buile HOpMHU), IpU 6y10KyBaHHi - 0,12 M /c2, mo 3abe3neyye
KoMQOPT onepaTopa. Y 4eTBepTOMY PO37ijii HaBe[eHO pe3yibTaTu ekcriepumenTiB 3 John Deere 8310R Ta M)KT-16,
IO TiATBepANUIN aleKBaTHICTh Moaeseil. IIpu po3610K0oBaHiil MmifBiciii MpUCKOpeHHs 3pocTatoTh 1o 0,43-0,44
M/C2, Ipu GJIOKyBaHHi — 3HWXKYIOTbCA 10 0,12 M/c2. PO36DKHICTh pO3paXyHKOBUX i €KCIIEPUMEHTAJIbHUX JAHUX —
meHuie 10%. Y migcyMKy MpoBeAEeHNX NOCiIKEeHb OTPMMAHO TaKi HAYKOBI pe3yJbTaTu: Briepiie: — BU3Ha4YEHi HOBI
3aJIEXKHOCTI 3MiHM CHUJIOBMX [TOKA3HUKIB TPAaKTOPHO-TPAHCIIOPTHOrO arperary Mpu po3roHi Ha 6a3i Tpaktopa
3araJIbHOrO NPU3HAYEHHY, SIKi JO3BOJISIIOTh YTOUHUTH 3HAYEHHS [1€PEPO3IOIiNTy CUJIOBOrO HAaBAaHTAKEHHS HA
MOCTax Ta KyT ie(epeHTy OCTOBA TPAKTOPA B 3aJI€XKHOCTI Bifl FaKOBOI'O HABAaHTAXEHHS; — BCTAHOBJIEH] 3aJI€5KHOCTI
3MiHM aMIUNTYAHO-4YaCTOTHUX XapaKTEPUCTUK TPAKTOPA Y CKJIAZi TPAKTOPHO-TPAHCIIOPTHOI'O arperary, sKi
IO3BOJISIIOTh OOI'PYHTYBaTH 32 €prOHOMIYHMMU NIOKa3HUKaMU PalioOHabHI >)KOPCTKOCTI KabiHU. YJOCKOHAJIEHO: ~
IVHaMiYHYy MOJieJIb TPAaKTOPHO-TPaHCIIOPTHOTO arperary, s1Ka Bifipi3HS€TbCS Bifl iCHYI0UMX BPaxXyBaHHSIM
IvdepeHTa TpaKTopa Ta NePEPO3NOAITIOM CUIOBOTO HABAHTAKEHHS [IPY PO3TOHi, IO [03BOJIIE YTOYHUTU 3HAYEHHS
BEPTUKAIBHUX IIPUCKOPEHB 3 TOXUOKOI0 10 10%. OTprMasa nofaiblinii pO3BUTOK: — TEOPisl pO3TOHY TPakTopa y
CKJIaJli TPAaKTOPHO-TPAHCIIOPTHOTO arperary, 1o BpaxoBye 0COOIMBICTh (QYHKIIIOHYBaHHS TPAKTOpa IIPU BEJIUKUX
rakOBUX HaBaHTaKEHHSIX. Pe3ysibTaTi AUCEPTaLiliHOI pO60TU BIIPOBAPKEH] y HAaBYaIbHUH NPOLEC MirOTOBKU

6akasyiaBpiB Ta MaricTpiB 3a cnenianbHicTIO 133 - «['any3eBe MamMHOOYAyBaHHSI» Ta 208 «ArpoiHKeHepis».

2. Dissertation for the degree of Doctor of Philosophy in the specialty 133 Industrial Mechanical Engineering (13
Mechanical Engineering) - State Biotechnological University, Kharkiv, 2025. The purpose of the dissertation is to
improve the dynamic performance of the tractor-transport unit at the stage of reaching technological speed by
substantiating the rational elastic characteristics of the cab suspension system. The object of the study is the
acceleration process of the tractor-transport unit, its connection with dynamic and ergonomic indicators. The
subject of the study is the influence of acceleration dynamics on the vertical accelerations of the cab suspension
and the operational indicators of the tractor-transport unit. The dissertation is aimed at solving the scientific and
practical problem of increasing the operational indicators of a wheeled tractor as part of a transport-technological
unit by substantiating the acceleration dynamics taking into account the angular increment of the frame of the
power unit. The introduction substantiates the relevance of increasing the efficiency of tractor-transport units
(TTA), which are the main means of intra-farm transportation and are mostly based on foreign energy-intensive
tractors. The operation of such units in difficult conditions (uneven roads, variable soils, trailers) causes
oscillations and instability of movement. Transitional modes (acceleration, braking) in the "tractor-trailer" system
have not been studied enough, although even modern suspensions do not eliminate the negative impact of hook
loads. The work is related to the scientific topics of the Department of Tractors and Automobiles of DBTU,



contains the author's personal contribution, testing and publications. The first section analyzes methods for
improving the dynamics of TTA during transportation in crop production. It is established that existing methods
do not take into account transient processes, and the problem of oscillations and trim at high hook forces is
relevant. The second section considers the movement of a tractor with a towed machine taking into account the
maximum driving torque. The example of the John Deere 8310R shows: an increase in the hook load causes a
redistribution of vertical reactions, unloading of the front axle and loss of stability at an effort of more than 60 kN.
The theory of the formation of vertical loads has been improved, and a rational interval of the hook force has been
determined. The effect of the lack of instantaneous engine power in the transient mode, which increases friction
forces and vertical accelerations (more than twice the norm), has been studied. In the third section, an oscillatory
model of the John Deere cab suspension has been created taking into account the trim of the frame. Amplitude-
frequency analysis has shown: with the unlocked suspension, vertical accelerations reach 0.42 m/s2 (above the
norm), with the locked suspension - 0.12 m/s2, which ensures operator comfort. The fourth section presents the
results of experiments with John Deere 8310R and MZHT-16, which confirmed the adequacy of the models. When
the suspension is unlocked, the accelerations increase to 0.43-0.44 m/s2, when locked, they decrease to 0.12
m/s2. The discrepancy between the calculated and experimental data is less than 10%. As a result of the
conducted research, the following scientific results were obtained: For the first time: - new dependences of the
change in the power indicators of the tractor-transport unit during acceleration on the basis of a general-purpose
tractor were determined, which allow us to clarify the value of the redistribution of the power load on the axles
and the deferent angle of the tractor frame depending on the hook load; - dependences of the change in the
amplitude-frequency characteristics of the tractor as part of the tractor-transport unit were established, which
allow us to justify rational cabin stiffness based on ergonomic indicators. improved: - dynamic model of tractor-
transport unit, which differs from existing ones by taking into account the tractor trim and redistribution of power
load during acceleration, which allows to specify the values of vertical accelerations with an error of up to 10%.
Further development was made: - theory of tractor acceleration as part of a tractor-transport unit, which takes
into account the peculiarity of tractor functioning at high hook loads. The results of the dissertation work are
implemented in the educational process of training bachelors and masters in the specialty 133 - “Industrial
Mechanical Engineering” and 208 “Agricultural Engineering”.
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dopma BaacHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

ImentTudikarop ROR: He zacrocoyerbcs

CeKkTop HayKH: [anyseBuil

VIII. 3ak1104Hi BiZOMOCTI

Biacue IpizBume Im's [1o-6aTbKOBI AHTOmEHKOB PomMaH BikTOpoBrY

TOJIOBH pajgu



Biacue IlpisBume Im'st [To-6aThKOBI AHTOIEHKOB POMaH BikTOpOBITY

TOJIOBYIOYOTO Ha 3acCiiaHHi

BianoBizanbHMil 32 NiATOTOBKY Minenko Codist IsanisHa

00JIiKOBUX JOKYMEHTIB

PeecTpaTop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




