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PREFACE

Many years of experience in the operation of machine-tractor units (MTU) in
European countries have shown that the increase in energy saturation of tractors did not give
a proportional increase in productivity of MTU and increased energy consumption per unit of
work performed.

It is theoretically and experimentally proved that increasing the productivity of MTU
by increasing its working width (increasing the tractor traction force), or by increasing its
speed has an agrotechnical limit.

An alternative development way of tractor construction consists in replacement of
atractor (at increase of its energy saturation) on a tractor of traction-energy concept and
creation on its basis of traction-driving machine-tractor units still insufficiently studied.
Of particular interest is the MTU formation on a modular basis using technological modules
with drive wheels. The built-in reserve of engine power which cannot be realized through
running system of the energy-saturated tractor, at modular system of aggregation is realized
through driving wheels of technological module due to use as coupling not only tractor
weight, but also weight of all unit, including its technological part.

Due to this, it acquires prospects for the development of so-called modular power tools
(MPT) of variable traction class. One of them is MPT of a traction class 1.4-3 which consists
of power (PM) and technological (TM) modules. The power module is a arable and row-crop
tractor of traction class 1.4.

The technological module is an additional axle with active wheel drive, equipped with
the necessary technological equipment (hitch, power take-off shaft, etc.).

The above mentioned MPT can develop a traction force from 14 kKN (one PM) to
30 kN (PM together with TM), which makes it possible to operate it with machines for
tractors of three traction classes: 1.4, 2 and 3.

Scientists have developed and tested a system of aggregation of modular power tools,
including MPT of variable traction class 1.4-3. In the course of units tests on the basis of this
power tool the problem of smoothness of their movement was revealed. From practice it is
known that unsatisfactory dynamics of MTU movement in longitudinal-vertical plane
considerably worsens technical and operational indicators of their work. In particular, the
increase in energy costs reaches 4—-12%; fuel consumption increases by 10-15%; productivity
decreases by 15%, overhaul time — by 15-20%, and the cost of agricultural technological

operations increases by 25-30%.



In this regard, the problem of increasing the movement smoothness of MTU based on
MPT by studying the dynamics of its plane parallel motion in the longitudinal-vertical
plane is urgent.

The researches carried out to us do not give practical recommendations concerning
essential increase of MTU movement smoothness on the basis MPT of a traction class 1.4-3.
And the dynamics of plane-parallel motion of MPT modules in the longitudinal-vertical plane

as a result of vibration damping was not considered in detail.
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INEPEJIMOBA

bararopiunmii  m10CBim  eKCIUIyaTtaiii MaIllMHHO-TpakTOopHUX arperaTiB  (MTA)
B €BponeiicbkUX KpaiHax I10Ka3aB, 110 3pOCTaHHsS €HEPrOHACHYEHOCTI TPAKTOPIB HE a0
IPONOPLIHHOTO MPHUPOCTY MPOAYKTUBHOCTI MTA 1 3011bIIMI0 €HEPTOBUTPATH HA OJMHMIIO
BUKOHAHOI pOOOTH.

TeopeTnyHO 1 eKCIIEPUMEHTAIBHO JIOBEEHO, M0 MiABUIIECHHS MPOoayKTUBHOCTI MTA
yepe3 30UIbIICHHS HOro IMPWUHU 3axBaTy (30UIBIIEHHS TATOBOTO 3yCHIIIS TpakTopa), abo
yepe3 30UIbIICHHS HOT0 MBUKOCTI Ma€ arpOTEXHIYHY MEXY.

ANBTEpHATUBHUIA HANPSMOK PpO3BUTKY TPAKTOPOOYIyBaHHS TIOJNSATa€ B 3aMiHi
TPaKTOpa, NpH MIJABUILEHHI HOro €HeproHaCH4YeHOCTi, Ha TPAaKTOpP TATOBO-€HEPreTUYHOI
KOHIIETILIi Ta CTBOPEHHS HA HOr0 OCHOBI TATOBO-IIPUBIIHUX MAIIMHHO-TPAKTOPHUX arperaris
me HexoctaTHbO BHBYEHO. OcoOnuBuii iHTepec mpencrasnsie (opmyBanas MTA 3a
MOJYJbHUM MPHHIUIIOM 3 BUKOPHCTAaHHIM TEXHOJIOTIYHUX MOYIIB 3 BEAYYHMH KOJICCAMH.
3akyaieHull pe3epB MOTY)KHOCTI JBUT'YHA, SIKUI He Moke OyTH peani30BaHUM yepe3 XOJO0BY
CHCTEMY €HEpPrOHaCHYEHOr0 TPAKTOpa, MPU MOJYJIbHII CHCTEMI arperaTyBaHHs peaizyeTbes
Yyepe3 BeAydl KoJieca TEXHOJIOTIYHOTO MOTYJISI 32 PAXyHOK BUKOPUCTAHHS B SIKOCTI 34ilTHOT HE
TIIBKH Bark TPAKTOPa, a i Baru BChOT'O arperary, BKIIOYAI04X HOTO TEXHOJIOTIYHY YaCTHHY.

UYepe3 1e HaOyBae MEPCHEKTUB PO3BUTKY TaK 3BAHMX MOJIYJIbHHUX EHEPreTHYHHMX
3aco0iB (ME3) nepeminnoro tarosoro kiacy. Opuum i3 Hux € ME3 tsrosoro kiacy 1.4-3,
AKUil cknanaerbes 13 eHepreruyHoro (EM) 1 texnosmoriunoro (TM) mopynis. B sxocti
€HEPreTUYHOT0 MOJYJISl BUCTYIIA€ YHIBEPCAIbHO-IIPOCATHUM TPaKTOp TATOBOro Kkiacy 1.4.

TexHonOriUHUI MOAYINB MpeJICTaBIIsAE COOOK0 JOJATKOBUN MICT 3 aKTUBHUM IPUBOJOM
KOJIIC, OCHAIIEHUH HEOOXIHUM TEXHOJIOTIYHUM OONaJHAHHSAM (HABICHUM MEXaHi3MOM,
BAJIOM B1100pY MOTY>HOCTI, CIZIETbHUM ITPUCTPOEM TOLIO).

Bxazanwuit Bunie ME3 Moke posBuBatu TsiroBe 3ycwis Bin 14 (omua EM) no 30 kH
(EM pazom 3 TM), 1o gae MOXJIUBICTh €KCIUTyaTyBaTh HOro 31 IuieidoM MaiuH Uit
TPAKTOPIB TPHOX TATOBHUX KiaciB: 1.4; 21 3.

HaykoBusgmu po3pobieHa 1 ampoOoBaHa CHCTeMa arperaTryBaHHsS MOJYJIbHHUX
eHepreTMuHuX 3aco0iB, 30kpeMa 1 ME3 mepeminHoro tarosoro kiacy 1.4-3. B mporeci
BUIPOOYBaHb arperariB Ha OCHOBI I[LOTO €Hepro3aco0y Oyrna BHsIBIEHA MPoOeMa TUIaBHOCTI
iXx pyxy. 3 mOpakTHKMA 3K BiJIOMO, IO HE3aIOBiUIbHA [WHaMika mnepemimenHs MTA
y MO3A0BXKHbO-BEPTUKAIBHIA  IUIOMIMHI ~ 3HAYHO  MOTIPIIYyeE  TEXHIKO-eKCIUTyaTalliiiHi

MOKA3HUKH 1X poOoTH. 30Kpema, 30UIbLICHHS eHepreTuYyHuX BUTpar csarae 4—12%; Butpatu
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nanuBa miaBuIyoTbes Ha 10-15%; 3MEHIIYyIOTBCS TPOAYKTHUBHICTE poOotu Ha 15%,
MDKpEMOHTHHMI HapoOiTok — Ha 15-20%, a co0iBapTiCTh CLIBCHKOTOCHOJAPCHKUX
TEXHOJIOTIYHUX orfepailiil 3poctae Ha 25-30%.

VY 3B’s3Ky 3 IIUM aKTyaJIbHOIO € TpoOJjemMa IMiJBHINCeHHs IuiaBHOCTI pyxy MTA Ha
ocHoBi ME3 numxoMm nochmiypkeHHS JMHAMIKA HOTO IJIOCKO MAapalelbHOro pyxy
y MO3/I0BXHBO-BEPTHKAIBHIN TIIONTHHI.

[IpoBeneHi A0 HBOro Yacy MOCIIHKEHHSI HE JAlOTh MPAKTHUYHUX PEKOMEHMAALlN 11010
CYTTEBOTO MiJBHINCHHs IuIaBHOCTI pyxy MTA nHa ocHoBi ME3 knacy 1.4-3. A nuHamika
IUIOCKO-TIApaIeIbHOTO  pyXy MoayiaiB ME3 y  10310BKHBO-BEPTUKAIBHIA  IUIOMIUHI

B pe3ynbTaTi IeMIQipyBaHHA KOJIMBaHb IETAILHO HE PO3TJIsAaacs.
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