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IDENTIFICATION OF CAUSES OF DESTROYING OF ROD
CONVEYORS OF AGRICULTURAL MACHINES

Dereza O., Dereza S.
Dmytro Motornyi Tavria State Agrotechnological University

One of the main working units of vegetable harvesting machines
are conveyors, including the elevator-bar type. To identify the causes of
failures and destruction of structures of mobile agricultural machines,
their operational load is considered, which is characterized by a set of
statistical indicators of the processes occurring in machines, its systems
and assemblies during normal operation in all natural climatic zones. The
operational load is the basis for assessing the reliability of the machine in
the process of its design, revision and modernization [1]. For the further
development of reliable and high-performance vegetable harvesting
machines, it is necessary to identify the reasons for the failure of the
elements of the working bodies and determine the methods for their
elimination.

Observation of the operation of agricultural machines shows that
performance is impaired not only as a result of breakdowns,
deformations or wear, but also due to sticking, winding of plant mass,
falling stones, foreign objects, which leads to downtime associated with
unscheduled adjustments. Failures of this type by the nature of the
process can be gradual or sudden, their number can be significant.

The efficiency of the entire conveyor structure, especially under the
action of a dynamic load, significantly depends on the elastic properties
of the traction elements — chains or belts. They are influenced by: the
difference in the sizes of the links; the material from which they are
made; heat treatment; roughness of contacting surfaces; gaps, joint
tensions, and the like.

To extend the service life of the chain drives, the static safety factor
is increased by reducing the number of teeth of the small sprocket, the
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gear ratio, etc. However, the method of lubrication has the most
significant effect. The wear of the teeth of the sprockets of open chain
drives of agricultural machines is abrasive, intensified by dust and soil
particles that get into the contact points of the teeth with the chain rollers
[2, 3].

Various methods are used to ensure reliable operation of the drive
during start-up. The most effective is the improvement of the drive
mechanism in order to reduce the starting load. This can be done by
reducing starting losses in friction units by improving the design of friction
units or by using couplings of nonlinear stiffness.

By choosing the appropriate stiffness and mass of the chains, it is
possible to exclude the conditions for the appearance of resonance
phenomena, to limit the magnitude of elastic deformations upon impact,
to reduce the elastic displacements of the nodes and, in the same way,
to reduce the concentration of the load on the contact surfaces of the
connected parts and nodes. At significant stretching, a nonlinear
increase in hardness is observed, which is associated with stretching of
molecular chains and the appearance of crystallinity zones. In this case,
the modulus of elasticity can be determined only in differential form. This
calculation is rather complicated, therefore, in practice, they are used by
approximate calculations or the necessary dependences are determined
from the experiment [4].

The bar elevator is started, vibrations occur in the elastic element.
If a periodically changing force is applied to the system, in addition to
natural oscillations, forced oscillations arise in it. Real movement is the
superposition of two harmonic vibrations with different amplitudes and
different frequencies, which as a result leads to a very complex
movement. Their sum is not a harmonious movement even when it
consists of two harmonic functions, because the components have
different frequencies. Due to the influence of damping, energy dissipates,
natural vibrations disappear and only the part related to the established
forced vibrations supported by the disturbing force remains in the
solution. The initial period, that is, the first few cycles in which natural
oscillations are present, is a period of unsteady motion and has the
greatest dynamic loads.

Knowing the areas of resonance frequencies of elastic elements, it
would be possible to avoid getting into them of the frequency of one or
another harmonic disturbing force. If this condition is met, the calculation
methods and theoretical studies of the dynamics of an elastic element
may remain the same.
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AOUIJIbHICTb SACTOCYBAHHA NPALEOXOPOHHUX ANTOBUX
IFOP Y HABYAJIbHOMY NMPOLECI

BouHanosuuy O. B., Kypakoecbka T. C., KucunidyeHa K. O.
HauioHanbHul yHieepcumem biopecypcie i npupodoKkopucmyeaHHs
YkpaiHu

o Hanbinbw edekTMBHMX OPM NPaKTUYHOTO  HaBYaHHS
HanexaTb AinoBi irpn, €Ki MalTb AONOMOITU CTydeHTaM HalyTu
opraHisauinH1UX HaBUYOK Yy ranysi oxopoHu npadi [1, 2]. HaB4anbHi ginosi
irpm — ue Taki metoan (bopmMn) HaBYaHHSA, B AKMX MOAEMIOKTb MNEBHI
acnekTu BUPOOHWNYOI AiSNbHOCTI, WO CYNPOBOLXKYOTLCSA NPOONEMHUMN
cutyaudisimu. BupilleHHs MOXnuBux npodbnem (3agay) Ha etanax 3aHsATb
pPO3BMBAE Yy CTYOEHTIB TBOPYE | NPAKTUYHE MUCSIEHHS, popMYyeE 30aTHICTb
aHanisyBaTu Hacnigkm i obctaBUHM BUMPOBHMYOI AiANLHOCTI, a Ha IX
OCHOBI BMpobnaTtu obrpyHToBaHi pekoMmeHgauii. HaB4aneHa ginosa rpa,
AK MeTo4 MPOAYKTMBHOINO HaBYaHHSA, CMOHYKae CTyAeHTa CaMOCTINHO
LUYKaTN PO3B’A3KM BUPOOHMYMX Npobnem, iMiTye cuTyauii npakTUYHOro
BUKOPUCTaAHHA MonepeaHb0 OTPMMaHUX TEeOPEeTUYHUX 3HaHb, PopMye
HaBMYKM poboTn y TpyaoBoMy konektusi. OCHOBHa MeTa [AinoBoil rpu 3
NMMTaHb OXOPOHM Mpaui — nigrotyBaTu CTYOEHTIB A0 BUPILLEHHA Ha
BUPOOHMUTBI TEXHOMOMYHUX, TEXHIYHUX | OpraHidauiHMx cuTyauin,
noB’sA3aHnX 3 6e3neKor BUKOHaHHS pobiT.

HuHi ony6nikoBaHi po3pobku y ranysi 4inoBux irop 3 OXOpoHU npadli
CTOCYIOTbCA JMLWE KiJIbKOX MpaueOXOpOHHUX TemM, a ToMy IX
3aCTOCyBaHHA HeOOCTaTHbO  CNpusie  BUPOONEHH Yy CTydeHTa
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