Mechonical engineering ond machinery

MaowmrHoOCTpoOeHHe U1 M3IWrHoBeAeHure

http://www.moderntechno.de/index.php/meit/article/view/ge3-001
DOI: 10.30890/2567-5273.2018-03-01-001

HOLOGRAPHY IN THE CONTROL OF AGRICULTURAL

MACHINERY
I'OJIOT'PA®US ITPU KOHTPOJIE CEJIbCKOXO3AVCTBEHHbBIX MAIIIVMH
Karabinesh S.S. / Kapaounsom C.C.
dosent / k.m.n, ooyenm
ORCID: http:// orcid.org/0000-0001-7459-1753X
Menshov B.V./ Menbmios b.B.
Student / cmyoenm
Hayionanvnuii ynisepcumem biopecypcis i npupodoxopucmysanusn Yxpainu
M. Kuis-41, I'epois Oboponu 16,
National University of Life and Environmental Sciences of Ukraine
M. Kyiv-41, Heroes of Defense

Abstract. Agricultural machines and their components are manufactured with a significant
measure of quality variation. They have a stochastic, probabilistic nature of loss of operability
during operation. A wide range of external factors and working conditions also leads to significant
changes in the loss of the work state, especially in agricultural machines, the use of which is
associated with severe operating conditions. Objective evaluation of the technical condition of the
machine can also give a defect (control) without disassembly. It is considered an established fact
that each disassembly significantly reduces the efficiency of the machines due to the loss of the
properties of the matings that are used during operation. That is why, diagnostics and non-
destructive testing have priority in determining the real parameters of the technical condition and
the trouble-free operation of each machine.
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Introduction. The technical state of the existing fleet of agricultural machinery
and its productivity is determined by the indicators of physical and parametric
reliability. Physical reliability indicators are determined by the readiness factor, and
parametric ones - because of the decrease in engine power from wear and strain.
Permissible reductions in the power of turbocharged engines, which are equipped
with harvester, to 12-13% of. [1, 3, 4]. In the same limits, the allowable reduction of
CP mechanical, hydraulic mechanisms and systems. For calculations we take the
average value of parameters of parametric reliability of engines and mechanisms (5 ...
6%) in total [5]. Taking a car as a complex of diverse elements that interact with each
other while working and creating a workable product, its durability must be taken
into account with the determination of the value of the work or the service life of its
individual elements [6].

The aim. Determination of the technical condition of agricultural machinery
through monitoring and diagnosis, to establish the timing of timely technical
maintenance, repairs and prevention of failures.

The results of research. Diagnosis of the parameters of the technical condition
of agricultural machines using modern methods, as the practical experience has
shown, is harnessed with considerable difficulties. The results, as a rule, do not allow
to adequately assess the technical condition of the product (machines, tools),
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especially those that were in operation.

With the help of holography, it is possible to evaluate the state of the surface
layers of the working zones of a part in a complex and integral way, and not
differentially, from point to point, as by other methods of nondestructive testing. The
sensitivity of the optical system makes it possible to record ultra-small changes in the
surface layers, which in turn makes it possible to assess the technical condition and,
accordingly, the operability in an expensive, arbitrarily chosen moment of time for
the production operation of the agricultural machine.

There is established that the use of holography makes it possible to reduce the
number of incorrectly rejected and serviceable parts that were in use and new,
respectively: n., = 9,66%; n, = 6,60%, - rejected (incorrectly) as well as incorrectly
accepted: m., = 10,83%; m, = 6,97% (n., and m,, are used, and n,, m, are new ones).
Holography increases the reliability of agricultural machinery by reducing errors in
the defect and control of machine parts.

The method 1s based on determining the technical state of a part, assembly, or
aggregate during double-exposure observation of their surface when the physical
state changes and fixing the result in computer memory as fields of microdeformation
in the form of colored or black-and-white interference fringes. This method allows
non-destructive testing of new parts, defects of those that were in operation, with the
detection of hidden defects and damages with a high degree of reliability (up to 92%).

Fig. 1. Optical scheme of the installation for creating holograms

The beam of coherent laser light (1), reflected from the mirror (2), passes
through the lens system 3 (the collimator) and the point diaphragm (4) and is directed
to the flow divider, where it divides into an object and reference, the latter reflecting
from the mirror (6) through the lens (7) illuminates the object (10). The reference
beam, reflected from the mirror (13), hits the piezo-mirror (8), passes through the
lens (11) and the flux divider (14), and also through the movable lens (12) illuminates
the object and enters the video camera (9) which is directly connected with computer.
The software creates color holographic images - holograms - interference fields of the
surfaces of the deformed body.

The laser uses helium - neon, ruby or argon. Ruby laser is used, mainly, in the
implementation of classical holography to study fast flowing processes associated
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with the destruction of surfaces in determining the limiting parameters of the
technical state of products. With the help of a video camera, the illuminated surface
of a part is fixed, and the received information in the form of a digital signal through
a digital adapter is recorded in the memory of a personal computer.

Control is subject to a wide range of parts of agricultural machinery and
equipment of enterprises from the processing of agricultural raw materials: body
parts, linings, shafts, gears, pistons, parts of complex configuration, working organs
of soil cultivating, sowing and gathering machines, equipment and others. Diagnosis
of the technical condition of agricultural machines using holography is based on the
principle of comparative evaluation of two holograms obtained from the same object
at different times or comparisons with holograms that are obtained from a reference
sample.

During the process of carrying out diagnostic work of the pump sprayer OVT - 1
was obtained a series of holograms examples, which are shown in Fig. 2 and 3. In the
first case, the hologram was obtained from the standard (the sprayer was not used,
and in the second case - worked two seasons of field work, narobotka - 148 hectares).
The interference bands are placed without anomalies in a certain order, which
indicates the suitability of this unit for direct operation. Otherwise, the interference
fringes have a pronounced anomalous placement on the hologram, which indicates
the presence of defects or damages at the site itself, which was investigated.

Conclusions. Thus, the rational use of a complex of non-destructive methods of
control makes it possible to increase the reliability and quality of products, to prevent
accidents of complex aggregates and to give production enormous economic
advantages. The main purpose of holography is to identify hidden and surface
defects, damage, internal structure violations, whereby geometric dimensions,
configurations, locations, their depth and other parameters are established. It is
possible to determine the values of microdeformation and stresses with predicting the
residual life.
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Annomayun. CenbCKOX035UCMBEHHbIE MAWUHLL U UX KOMNOHEHMbl U320MOBISAIOM  CO
3HayUMenbHoOU Mepou eapuayuu xadecmea. OHU UMEIOM CMOXACMUYECKVIO, B8EePOSAMHOCHHYIO
npupoody nomepu pabomocnocobHocmu 60 epems dxkcnayamayuu. LLlupokuii ouanazon eHeuwHux
gaxkmopos, ycnosuii pabomel makdxice NPUGOOUM K 3HAYUMETbHbIM UZMEHEHUAM Nnomepu
Pabomo30amHo2o0 COCMOSIHUSAL, OCODEHHO ) CelbCKOXO3AUCMBEHHbIX MAWUH, UCNONb308AHUE
KOMOPbIX ~ CONPANCEHO € mAdcenvimMu  ycaosuamu oxcnayamayuu. OObeKMUeHyIo  OYeHKy
MeXHUYeCK020 COCMOSAHUSL MAWUHBL MOJCEM 0amb makice 0epekmosrka (KOoHmpoav) 6e3 pazdopKu.
Cuumarom yCmamoeieHHbIM —(aKkmom, uYmo Kaxcoas pazdopKa 3HAYUMENbHO CHUdCaem
pabomocnocooHocmy  MawiuH 3@ cuem NOmMePU  CEOUCME NpUpabOmMAaHHbIX 6 npoyecce
IKCHAyamayuu conpsiceHul. Bom nouemy, ouacnocmuposanue u Hepaspyularowull. KOHmMpo.ib
UMeem npuopumem 8 oOnpeoeieHue peaibHbiX NAPAMEeMpPO8 MEXHUUECKO20 COCMOAHUS U
0e30MKaA3HOU IKCHIYAMAYUU KANHCOOU MAULUHDL.

Knwuoevie cnosa. Jlemanb, mawiuna, mexHuyeckoe COCMOAHUs, UHMephOpomempus,
eonoepagpus, nazep, Mukpooeghopmayus.
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