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NniaABULLEHHA E®QEKTUBHOCTI
EKCMITYATAUII MPUYINMHUX
'PYHTOOBPOBHUX MALUUHHUX
ATPETATIB

B daHi pobomi posensdarombCs  NUMaHHs, WO
rpucesiyeHHi NidBULWEHHIO CMIUKOCMI pyxXy MalUUHHUX azgpeaamis.
Manespericmb — ue mex 00uH i3 HaleaXIusiluux acriekmis, uwo
cmocyembCcsl  MallUHHUX — agpesamig, 0cobnueo  MpuYirHUX.
Pesynbmamu npogedeHux 6 cmammi OocrioXeHb 00380/Isie
giOHalmu OOUH 3i wirisixig nid8ULEeHHS MPOGYKMUBHOCMI MPUYINHUX
MaWUHHUX agpeaamis, 3HUXEHHS eKcrilyamauiiHux eumpam ma
nidguweHHs1  sIKocmi  CifibCbKoaocrnodapchbKux — pobim.  [Ans
nidsuweHHs1 MPoOyKMUBHOCMI | egheKmueHOCMi 8UKOPUCMAaHHS
MalWUHHUX agpeaamis, nompibHo 36inbuwysamu poboyi weudKkocmi,
WUPUHY 3axeamy, pauioHarnbHo suKopucmosysamu
CirnbCbK020Cr0dapChbKi MalUHU, WO 8x00simb y cknad MaluHHUX
azpeeamig. Pe3dynbmamom nominuweHHsT Yux MOKa3HUKI8 MOXYMmb
Oymu: 3HWXKeHHI eKcrinyamauitiHi - eumpamu Orid  8UKOHaHHS
MexaHi3o08aHuUx pobim, 3MeHWEeHHi MemasnoeMHIiCmb pouecy
CMBOPEeHHSI MallUH, CKOPOYEHHSI MepMiHie BUKOHaHHs pobim.
Kopomko posansiHymo cyvacHul cmaH rpobnemu, obrpyHmosaHo
akmyaribHicmb  O0CHIOXeHHS, Cc¢hopMynb08aHo Memy pobomu,
rnpedcmaesieHi  OCHOBHi  MeopemuyHi  MONIOKEHHS — pobomu
MaWUHHO-mMpaKkmopHuUx azpezamig. [lpoeedeHo 025150 HayKosux
npayb 3 OKpecsieHOI npobremamuku, rpoaHasnizoeaHo rnepesaau
ma  Hedomiku  3acmocyeaHHsi  KOMOIHO8aHUX  MPUYIrHUX
rPYHMOOBPOOHUX MaliuH, Mo3Ha4YeHi rpobremu, Wo 6UHUKaomb
npu suKopucmasHi MpudinHUX MawuHHO-MPaKmopHUX azgpeaamis,
HamideHi  3ae0aHHI ~ma  WsAXU  [IOMNWeHHsT  cmitikocmi
MPAMOSIHIUHO20 pyxXy ma MaHespeHoCcmi MpUYinHUX MawuHHO-
mpakmopHUX agpez2amie, a makox po3erisHymo PpisHi Kpumepii
OUIHKU IXHBOI cmilikocmi psIMOIIHIUHO20 pyXy ma MaHespeHoCM.
PosensiHymi oCHO8HI napamempu, Wo ennugarmbs Ha cmilkicms |
MaHe8peHicmb MalwUHHUX agpeaamis, a ocobnueo KombiHo8aHUX.
OnucaHo KOHCMPYKUito msi2080-34IiMHO20 Mpucmporo, Wo nidsuulye
MoKasHUKU  cmitkocmi pyxy ma MaHespeHocmi  MpudinHux
MaWUHHO-MPaKMopHUX — azpeaamis, BUKOHaHO  KiHeMamuyHUL
aHarnia pobomu 3arporioHO8aHO20 Ms2080-34iMNHO20 PUCMPOLO.
PosansiHymo meopemuyHe obrpyHmyeaHHs1 npobnemu cmidkocmi
rPYHMOOBPOOHUX MaWUHHUX agpeaamis, sika rnosisieac y 8UHUKHEHHI
306HIWHIX 36ypeHb 8i0 peakuii rpyHmMogoeao cepedosuuia Ha poboui
op2aHu, i 8 HacriOoOK Ub020, BIOXUMEHHS MPUYINHUX MawuH ei0
npsMoniHitiHo20 pyxy. Lle eidxuneHHs1 3pewmoto cmabinisyemnscs
3a paxyHOK msi208020 3yCUsirisl i 3HOBY SUHUKAE 3 MPOMUIIEXHUM
3HaKOM, BHacsiOOK 4020 BUHUKalMb KOJuBasibHi Mpouecu, Wwio
onucyromecsi 3akoHamu eibpauji. Came Onsi rno2awleHHs1 makux
8iOXurneHb CrpoeKmMosaHo crieuianibHy KOHCMPYKUit0 ms2oe0-
34inHO20 rpucmpoto, YuMm i 3abesnedyembcsi cmilikicmb azpezamy i
3pewmoro, nid8ulleHHs io20 egheKmueHOCM.

Knroyoei crnoea: wmawuHHUU aepezam, MpudyinHi faHKu,
eKCriepuUMeHm,  eKcrilyamauisi,  po38opom,  MaHEeepPeHICMkb,
mpakmop, rpyHmMoobpobHuli agpeeam, msi2080-34irHuUL Mpucmpid.
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lpo6nema, aKkmyanbHicmb ma
nocmaHoeka 3adayi. Hawbinbw cyTTEBUMM
YMHHMKaAMM PO3BUTKY CiflbCbKOrO rocnogapcrBa €
30inbleHHsa 06’emiB BUpOOHMUTBA Ta MNiABULLEHHS
AKOCTi  BMpPOLLEHOI npoaykuii. He abu ske
3HaAYEeHHS MaloTb NiABULLEHHS MPOAYKTMBHOCTI Ta
e(eKTMBHOCTI pobOTN MalLUMHHUX arperatiB. Lle
AOCSAraeTbCsl, B OCHOBHOMY 4epe3 OnTMMi3auito
KOHCTPYKTMBHUX Ta eKcryaTauiiHuX napameTtpis
Takux arperaris.

Memoro OaHo20 OOC/iOKeHHsI €
niaBULLEHHSA e(EeKTMBHOCTI 3acTocyBaHHS
NPUYINHMX IPYHTOOBPOOHUX MaLUMHHKX arperaTis
3aBASIKM NIOABULLEHHIO MOKA3HMKIB iX CTIMKOCTI Ta

MaHEBPEHOCTI.

Ona [OocArHeHHs MeTu  nocTaBneHi
HaCTYMHi 3aBAaHHS:

1. MpoaHanisyBat cyyYacHuWW CTaH i
nepcneKkTMBm noganbLumnx JocnigpkeHb
MaHeBPEHOCTi MaLUMHHO-TPAKTOPHMX arperaris;

2. Po3pobutn KOHCTPYKUitO TSroBo-

34iNHOrO MPUCTPOIO, LIO MOKpaLlye MaHeBPEeHICTb
MaLUMHHO-TPAKTOPHOro arperaTy;

OBG’ekT  OOCNIMKEHHS —  MpUYINHUA
KOMICHWMA MaWWHHWIA arperar, WO CKNnagaeTbcs 3
€eHepreTUYHoro 3acoby, TSArOBO-34iMHOro
NPUCTPOIO, O MPUEOHYE MPUYINHI I'PYHTOOBPOGHI
MaLLMHW.

MpeomeT pocnimkeHHA — npouec pyxy
NPWYINHOro MalMHHOrO arperaTy 3 po3pobneHnm
TArOBO-34iMHUM NPUCTPOEM.

Metoan pocnigkeHHs  MnoB’A3aHi 3
©asoBuMM mMeTogamu po3paxyHKy Ta
NPOEKTYBaHHA Teopii MallMH Ta MeXaHi3MiB,
KIHeMaTUKOIO Ta KOHCTPYIOBaHHAM  BYy3niB i
MeXaHi3MiB TpakTopiB i aBTomMobiniB.

Buknaa ocHoBHoro martepiany. Benvkun
o6car  pobiT, WO BUKOHYKTb Y  CiflbCbKOMY
rocnogapcTsi, NpoBOASTb, BYKOPUCTOBYHOYM
pis3HOro  Tuny MOGIMbHI  MawwuHK,  30Kpema
MaLUMHHO-TPaKTOpPHI arperatu. Mpn
KOMMMNEKTYBaHHI Takux arperaTiB BUKOPUCTOBYHOTb
HaBiCHi Ta  MPWUYINHi  CiNbCbKOrocnogapchbKi
MaLUUHW.

[MopiBHAHO 3 HaBiCHUMW 3HaAPSAOAMM,
BUKOPUCTaHHA MPUYINHUX Hagae fedki nepesaru,
cepepn Akux crif 3a3Hauntu Taki [1-2]:

1. Tak aK NpuYinHi CinbCbKOrocrnoaapcbKi
MaLLMHX MalTb BMAcHy XOAOBY YaCTMHY, BMMOTU
OO  MacoBWX i reoMeTpu4HuUX napameTpis
MPUWYINHOT NTaHKM MEHLU CyBOPi HiK ANs HaBiCHMX
MalmH 3  ypaxXyBaHHAM  ronepevHoi  Ta
NO340BXHbLOI CTIMKOCTI MaluMHHMX arperaTtiB. Lle
0ae MOXMMBICTb BMKOPUCTOBYBATWM Pi3Hi, 3a
MacoBO-reoOMeTPUIHUMHU napameTpamu,
CiNbCbKOrocnoaapcbki - MallUMHK, WO OOMEXeHi
nuwe TAroBUMU XapakTepucTukaMum TpakTopa;

2. MpwnyinHi MaLUnHU MOXHa
BUKOPUCTOBYBATU He TiNbKK y cknagi
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LLUIMPOKO3axBaTHOro Ta KOMMIIEKCHOro arperaTty, a
M  BMKOPUCTOBYBATM  OKPEMO 3  pi3HUMU
TpakTopamMy MEHLUOro TAroBOro kKracy, i ue
nigBuLLye TXHIO € EeKTUBHICTb LLNSAXOM
36iNbLUEHHS PiYHOrO 3aBaHTAXKEHHS;

3. [Ona KOMMNNEKTYBaHHA  NPUYINHKX
LLIMPOKO3axBaTHUX MaLLMHHO-TPaKTOPHUX
arperatis 3a paxyHokK NPUYINHNX
CiNbCbKOroCNoAapCbkMX MalwuH notpebye nuwe
TAropo-34vinHoro npwuctpoto (T3M1), wo 3’eagHye
HeobXiaHy KiNbKIiCTb CiNlbCbKOrocnoaapCbKmnx
MaLLVH.

Y paHomy [OChifXKeHHi, po3rnsaaryn
CTIKICTb PYyXy MAaLLUMHHOrO arperarty, Maemo Ha
yBasi KypcoOBY CTIMKICTb PyXy, WO € CYKYMHICTIO
Pi3HMX XapakTepuCTMK MOBINBbHOI MalnHK, SKi
BM3HAyaloTb peakuii arperaty Ha  30BHiLHI
30ypeHHs [3-4]. B ubomy BuNagKy BBaXaeTbCs
oboB'A3koBa ymMoBa HasIBHOCTI CTiMKOCTI,
chopmynboBaHa JissnyHOBUM.

He MeHW BaxnvMBOW  BNacTUBICTIO
MOBINbHMX MallMH € MaHEeBpPEeHICTb, WO MpsSMO
BMIMBae NPOAYKTUBHICTb BMKOHAHUX
TPAHCMOPTHMX Ta TEXHOMOTYHMX POBIT.

Yy OaHin cTaTTi po3rnsgaemMo
MaHeBpPEHICTb MaLLUMHHOIO arperarty AK
BNacCTUBICTb  MOOINBHOI  MaWWHKM  3MiHIOBaATU
3afaHMM 4YMHOM pO3TallyBaHHs arperaty Ha
HeBEeNuKii NNoLi Npu pyci TPaeKTopiAMN BENUKOT
KPVBU3HWN.

OuiHka  CTIKOCTi  pyxXy  MalUMHHMKX
arperatiB Ta 1 MOOINbHMUX TPaHCNOPTHMX 3acobis,
BMKOPUCTOBYIOTbCHA  Pi3HOrO  popdy  Kputepii i

METOAMKN OLIHKW, O MOXHa po3ginutn Ha ABi
rPynu: KinbKiCHI  Ta AKICHI MOKa3HWKW CTIMKOCTI
pyxy. Kputepii SKiCHOI OLiHKM MOXHa noginuTn Ha
anrebpaiyHi i YaCcToTHI.

BukopucTtoBytoun, npumHaTe BULLIE
NOHATTS MaHeBPEHOCTI, OCHOBHUMMU
napametTpamu, WO i XapakTepusye, MOXHa

BBaXxaTW MiHiManbHWn pagiyc nosopoTy R (puc. 1
a, 6) Ta wnpuHy noBopoTHoi cmyru E (puc. 2 a, 6).

Lli napameTpu BpaxoBylTb He nuwe 6asy
Tpaktopa, $K TAra4a, ane W OOBXMUHY
3'egHyBarnbHOl  naHKW, WWPWHY |  BiACTaHb

OCTaHHbOI, L0 BPaxoBYye JOAATKOBE NepeMileHHs
arperaty ons 3abesneveHHs aKkocTi [5].

Papgiyc noBopoTy MalLuMHHOro arperaty
Ra, BM3Hayaemo §K BiACTaHb WO 3'€OQHYE LEHTP
nosopoty (LI.I.) arperaty 3 ueHTpoMm arperaty

(LLA.) [3]:

onsa MaLlNHHOIo arperaty 3
TpaKToOpOM, L0 Mae nepenHi KepoBaHi Koneca:
L
R, = .
® tan -

ne L — no3noexHaA 6a3a TpakTtopa, M;
Oc — CepeHin KyT MOBOPOTY KEPOBAHMUX KOSIIC;

(1)
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- ana MaLlUHHOIO arperarty 3
TPakTOpOM, L0 Mae LUapHIpHO 34reHOBaHy pamy

ae L — no3poBxHA ©0asa 3agHbOI NaHku pamu
TpakTopa, M;
Ta piBHI N0300BXHI 6a3u L naHok pamu: Oc.p. — KYT CKNagaHHA pamu.
Ry =—=_— (2)
n" a
2 trm—;P—

B
Lepedns movka ool [~ S
b
J ||
/. } |
| 10 i)
o i = ull
)% A _ UARE  ~
; B ] NN T
Q\\’)" ? | : }—_
MO B T A
R : %
~ ~
AMAAAIAAAALALAIATA AMAAAIAAAALALAIAIA
Ur R RCCKRCCRCCCCTY L7 1999090000 evull
L By d | d
e | S— T—
a) 6)

Puc. 1. KiHemaTu4yHi XxapaKTepuCTUKU KOJIICHMX MAaLIMHHUX arperaTtiB npu poO3BOPOTi:
a) MalWWMHHWIA arperaT 3 TPaKTOpPOM, WO MaeE nepepHi KepoBaHi koneca; 6) MalWMHHUA arperar i3
TPaKTOPOM, L0 Ma€ WapHipHO 345IeHOBaHy pamy.

(epeds moska ocl (epedks moska oci

al

KoHmponsHa /g

Puc. 2. KiHemaTU4Hi xapakTepuUCTUKMN KOMICHMX MALUMHHUX arperaTiB 3a pi3HUX cnocobis
po3BopoTy Ha 180°: a) 6e3neTneBM po3BOPOT; 6) NETNILOBMIA PO3BOPOT.

o

3anponoHyeMO  KOHCTPYKLitO ~ TArOBO-  MPUYINHOTO  MalMHHOrO  arperaty i Moro
34iNHOrO  MPUCTPOIO, CMPOEKTOBaAHOrO ANl MaHeBPEHICTb, HaBedeHo Ha puc. 3.
NiABULLEHHA  CTIMKOCTI  MPAMOMIHINHOIO  pyXy

7
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Puc. 3. YOockoHaneHa Hagicka mpakmopa

B OCHOBY KOHCTPYKUil [AaHOro THAroBo-
34iMHOrO  MPUCTPOLD, BXOOUTb  YOTUPWUIAHKOBUM
MeXaHi3M HaBicKku TpakTopa, sKa npu
NPSMONIHIMHOMY ~ pyCi  MalUMHHOro arperaty 3
HaBICHUMW 3HApPSOAsSMMW, [ae Haunkpally CTiVKiCTb
arperaty y rOpu3oHTanbHil NAOLWMHI NPY OOCTaTHIN
MaHeBPEHOCTI.

3anpornoHoBaHa KOHCTPYKLiS HaBiCkM Mae
HVDKHI NO300BXHI Tsrm 1, (ame. puc. 3 a), Wo 3'eaHaHi
3 KPOHLUTEHaMK rofI0BOK LUAPHIpiB 3 3a AOMNOMOro
LLIapHIpIiB 2, LLI0 BCTAHOBIIOKOTLCS Ha NONEpPeYHin oci
4 | 3aKpinmoeETLCA B KPOHLITENHaX 5, fiki B CBOKO
yepry, 3'€dHaHi 3 pamoOl TpakTopa YM BUHOCHOK
nnutoto. CBOIMM 3aaHIMW KyNbOBUMU LLAPHIpamMn 6
Tarn 1 3'egHy0TECA 3 Landamu Npu4inHoi ckobu 7.
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TakuM YMHOM, HKHI MO3A0BXHI TArK 1, WO
BCTaHOBIEHI 3i 34aTHICTIO NOBOPOTY MO rOPU3oHTan,
OTPUMYIOTb MOBHE PO30ONOKYBaHHS Big MonepeyHmx
nepemillleHb BIOHOCHO OCi 4, WO npuegHye X 0o
TpaKTopa Y1 BMHOCHOI MIUTK, @ TaKOX BiQHOCHO OCI
niasicy. MNoBOPOT HWKHIX TAr 3ab6e3ne4vyeTbCs Ha KyT,
Ha SKUA BIOXUNAETbCA OMWIO MPUYINHOI  FaHKK
BIOHOCHO OCi NPSIMOMIHIMHOIMO pyxy Tdrada y, WO

HeoOXigHUA gna  3abe3neyvyeHHs MaHeBPYBaHHS
TpakTopa 3 NPUYINHOI FaHKOH.

MocepeauHi NPUYINHOI ckobun 7
BCTaHOBMNEHUN 6e33a3opHui 3'eHyBarnbHUi

npucTpii 8 3 KpinneHHsM 9, Wo dikcye AMWIo Yy
NO3OOBXHBOMY | MonepeyHoMy Hanpsimkax. [Ons
Lboro BMKOPVCTOBYEMO CNPOEKTOBaHMN
aBTOMATUYHWUIA 34iNHWUI NPUCTPIN (puc. 4).
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Puc. 4. AemomamuyHull 34inHuUll npucmpitl msi2ava: a) 3a2anbHul euassiod; 6) eud 360Ky
€8 3aMKHYymoMy cmaHi; 8) aud 360Ky 8 pO3iMKHYMoMy cmakHi.

BucHoeku ma npono3uyii

1. docnigxeHo, WO AnNA NiaBULLEHHS
CTINKOCTi Ta MaHEBPEHOCTI MaLUMHHO-TPaKTOPHOro
arperaty, Crnig  3aCTOCOBYBAaTW  KOHCTPYKLitO
TAroBO-34iMHOro NPUCTPOIO 6e3 dikcauii
nepeMilleHHsa Noro B ropu3oHTar bHil MIOLLMHI.

2. 3anponoHOBaHO KOHCTPYKLi TAroBO-
34iMHOro MPUCTPOLD, WO 3abe3nedvye NigBULLEHHS
CTIMKOCTI NpsiMOAiHiNHOro pyxy npudinHux MTA Ta
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INCREASING THE EFFICIENCY OF
OPERATION OF TRAILED SOIL TILLAGE
MACHINE UNITS

This work deals with issues related to
increasing the stability of the movement of machine
units. Manoeuvrability is also one of the most
important aspects of machinery, especially trailers.
The results of the research carried out in the article
allow us to find one of the ways to increase the
productivity of trailed machine units, reduce
operating costs and improve the quality of
agricultural work. In order to increase the productivity
and efficiency of the use of machine units, it is
necessary to increase the working speed, width of
grip, rationally use the agricultural machines that are
part of the machine units. The result of improving
these indicators can be: lower operating costs for
performing mechanized work, reducing the metal
consumption of the process of creating machines,

ma mexHorsoegissx
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shortening the time of work. The current state of the
problem is briefly considered, the relevance of the
research is substantiated, the purpose of the work is
formulated, and the main theoretical principles of the
operation of machine-tractor units are presented. A
review of scientific works on the outlined issues was
carried out, the advantages and disadvantages of the
use of combined trailed tillage machines were
analysed, the problems that arise when using trailed
machine-tractor units were identified, tasks and ways
to improve the stability of straight-line movement and
manoeuvrability of trailed machine-tractor units were
outlined, and also considered different criteria for
evaluating their straight-line movement stability and
manoeuvrability. The main parameters affecting the
stability and manoeuvrability of machine units, and
especially combined ones, are considered. The
design of the traction coupling device, which
increases the indicators of stability of movement and
manoeuvrability of trailed machine-tractor units, is
described, and a kinematic analysis of the operation
of the proposed traction coupling device is
performed. The theoretical justification of the problem
of the stability of tillage machine units, which consists
in the occurrence of external disturbances from the
reaction of the soil environment on the working
bodies, and as a result, the deviation of trailed
machines  from  straight-line  movement, is
considered. This deviation is eventually stabilized by
the traction force and reappears with the opposite
sign, resulting in oscillatory processes described by
the laws of vibration. It is to compensate for such
deviations that a special construction of the traction-
coupling device is designed, which ensures the
stability of the unit and ultimately increases its
efficiency.

Key words: machine unit, towing links,
experiment, operation, turning, manoeuvrability,
tractor, tillage unit, traction and coupling device.
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