YK 631.3:620.172
DIAGNOSING AGRICULTURAL MACHINESBY HOLOGRAPHY

S. S. Karabinesh, PhD
B. O. Kryvozub, student
National University of Life and Environmental Sciences of Ukraine
e-mail: karabinioshss@ukr.net

Abstract. The article examines the possibility of using holography
to diagnose technical state agricultural machines by comparing the
actual parameters obtained experimentally, the data defined in terms of
regulatory and technical documentation. A wide range of external factors,
and work environment leads to significant changes in the prescribed
condition and loosing efficiency, especially in the agricultural machinery
operating in very difficult conditions. Holography can receive interference
patterns studied the surfaces of objects regardless of their physical size
and shape. High level of organizational and technical diagnostics
operations of agricultural machinery in the creation and accumulation
database object for each repair is the use of computer technology. This
may set all the information on the results of diagnostics, maintenance,
repairs, determine the impact on the cost of their implementation from
the start of the machine until the end. Diagnosis helps prevent premature
dismantling of some parts of machine and thus reduce rate of
depreciation of equipment, reduce complexity of maintenance, better use
of spare parts to repair machines, determine residual life and thus
reduce total cost of repairing agricultural machinery, tractors and cars.
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Introduction. Farm equipment and their components are made
largely of variations in quality. They are stochastic, probabilistic nature of
the loss of operability during operation. A wide range of external factors,
work environment also leads to significant changes in the speed loss
workable state, particularly in agricultural machines, which use
conjugated with severe conditions.

Formulation of problem. To determine agricultural machinery
technical condition is one of the most important tasks for the purpose of
timely technical maintenance and repairs to prevent failures.

Analysis of recent research results. Objective assessment of the
technical condition of the car can give diagnosis or defect determination
after dismantling [2, 3]. High level of organizational and technical
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operations diagnosing agricultural machinery, creating and accumulating
a database for each object repair using computer technology, where you
can lay all the information on the results of diagnostics, maintenance,
repair and influences the cost of their implementation from the beginning
and the end of the operation the machine allows you to:

- prevent premature dismantling of certain parts of the machine and
therefore the wear rate common parts conjugations;

- reduce the complexity of current repairs;

- better use resources assembly of the machine and thus reduce
the consumption of spare parts and the overall cost to repair cars.

Purpose of research. Set the opportunity and implement methods
for diagnosing of holographic technical condition of agricultural
machinery for destination type and extent of the repair and servicing
work.

Results of research. It is considered an established fact that every
disassembly machine reduces workability due to losses in the operation
common conjugations. That is why the diagnosis takes precedence in
determining real parameters of technical condition and timing trouble-
free operation of each machine.

To systems that actually evaluate the parameters of technical
condition vehicles include methods and means of non-destructive
testing, including computer holography. Chance occurrence limit state
machine allows applying the methods of mathematical statistics by
comparing the actual technical condition parameters obtained from
experimental control, defined regulations of normative and technical
documentation. Holography allows obtaining interference patterns
investigation surfaces of objects regardless of their physical size and
shape. Readjustment of the optical system allows us to study the details,
machines, or machines in general, with sizes ranging from 40x40 mm to
1000 x 3000 mm and record optical images in memory. Comparing these
images with control lets you explore the technical condition of vehicles
and diagnose its suitability for further use. Specificity technical
diagnostics, especially agricultural machinery, is the direction of its
assets to establish the parameters of the technical state of vehicles with
determination necessary [1, 4, 5] in restoring operability and possible
indication of the type and volume of repair and service work.

The maximum state of parts defined as the inability to further
operation of the machine or while reducing its operational efficiency or in
non-compliance to safety, industrial health or the environment. Such
technical condition of vehicles causing the technical documentation
requirements. Indicators define durability loss machine operability for all
timing its operation. The main indicator of the durability of the machine is
a term of service or operating time to failure T, which is determined by a
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random process some unidentified losses operability, such as - loss of
strength of the surface layers of the working zones of contacting parts or
size of deterioration, warping or corrosion. A resource critical part is
regulated value, as they are potentially workability. Experimental studies
have stated that only holographic techniques can properly and fully
define the technical condition of agricultural machines. Using holography
possible to assess the state of the surface layers of the working areas of
complex parts and integrated, not differentially. The sensitivity of the
optical system to record micro-changes in the surface layers, which in
turn makes it possible to evaluate the technical condition and accordingly
workability at any randomly chosen point in time of the production
operation of agricultural machinery.

It is established that the use of holography makes it possible to
reduce the number of incorrectly rejected suitable for further use parts,
respectively: ny. = 9,66%; n, = 6,60%, and incorrectly taken appropriate:
m¢ = 10,83%; m, = 6,97%. Computer holography increases the reliability
of agricultural machinery by reducing errors in fault detection and control
of machine parts.

On the other hand the implementation of holography may limit or
determine the allowable stress. Thus, by choosing settingdiagnostics
strength of the surface layers of parts was investigated possible to
determine the technical condition and appropriate resources controlled
machines. Applying the inverse fourier transform to the cross-correlation
functions depending on the strength of the surface layers of the
coordinate values microdeformations and therefore stresses get mutual
spectral density and mutual correlation function [4]:
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or in kind for a sample of 25 holograms using specific coordinates of
points on the surface holograms, we get:
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Present formula (2) is nothing but a work done under the influence
of a load on the stochastic interval 1. Calculations showed that a
minimum of work performed meets minimum microdeformations — no
damage, residual stresses, stress concentrators. The spread between
these holograms is removed from 0,02 — 0,06 percentage with significant
correlations obtained approximating curves.

Various random processes that must be present during
experimental studies are possible and show a scatter of stochastic
characteristics (dispersion coefficients of variation, expected value). At
the permanence of the distribution, in our case with probability P; by

7)dxdy, (2)
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changing the x, y and distribution of random variables fi(x, y), then the
total density of expression:

fi :ijfji(xi;yi)' (3)

that is the actual probability of out of defects of parts, components or
machines in general.

Conclusions. Thus, confirmed the need for holography of
computer to determine the most perceptible way of diagnosing the
technical condition of parts for cell analysis system in determining the
longevity of agricultural machinery. It experimentally proved the need for
improved means of non-destructive testing computer holography to
determine the necessary parameters of technological modes of
diagnosis that would set life of parts of agricultural machines least 80%
of the new. They are based on the factors determining the durability, the
value of which is proportional to the strength of the surface layers and
change its value proportional to the operating time by decreasing
exponential law or by their close physical meaning to it.
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AIArHOCTYBAHHA ClJIbCbKOIoCrnogAPCbKUX MALUUH

FOJIOrPA®IEIO
C. C. Kapaburnbouw, b. O. Kpueo3y6
AHoTauin. Y  cmammi po3erisidarmbcs MOoXKriueocmi

8UKOpUCMaHHs1 2osioepacpii 0nsi diagHoCcmyg8aHHsI MEXHIYHO20 cmaHy
CifTbCbKO20C00apCbKUX MawuH WIISIXOM  MOPIBHSHHS — ¢hakKmuyHUX
napamempie, SKi ompuMaHi eKcriepumMeHmarnbHo, 3 OaHuMmu, SKi
8U3HayeHIi 3a [oKa3HUKaMu HOpMamueHO-mexHiYHoi JoKymeHmauii.
Llupokuti Oiana3oH 308HIWHIX YUHHUKIB, @ maKox poboye cepedosuuie
rnpu3eooumse 00 3HaYHUX 3MiH 8 YCMAaHOB8JIEHOMY MEXHIYHOMY cmaHi i
empamabl eghekmusHocmi 8UKOpUCMaHHH, ocobriuso, 8
CiNTbCbKO20Cr00apChbKUX MallUH, SIKI eKcrilyamyombscsi 8 Oy)Xe 8aXKuX
ymogax. [onoepachis 0o3eonsse ompumysamu  iHMepgepeHUitHiI
KapmuHU QOocridXys8aHUX [108ePXOHb 0b'ekmie He3arnexHo 8i0 ix
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i3u4HO20 po3mipy i ghopmu. Bucokul pieeHb op2aHi3auitiHO-mexHIYHUX
onepauyiti 0iagHOCMUKU CillbCbKO20Cr00apChbKoi MexHIKU rnpu cmeopeHHI
i Hakornu4yeHHs1 6a3u OaHuXx 071 KOXXHO20 peMoHmMy ob'ekma rnpoxodume
3 BUKOPpUCMAaHHAM KOMI'tOmepHUX mexHorsoziu. [lpu uboMy, MOXIIU80
ecmaHosumu 8CrH0 IHopmMmauilo npo pesynbmamu diagHOCMUKU,
MmexHiYHo20 06cCry208y8aHHS, pPEeMOHmYy, eu3Hadamu er/iue Ha
gapmicmb ix peanisauii 3 caMmo20o rno4amky rnpoeedeHHs1 00 3aKiHYeHHS
pobomu mawuHu. [iaezHocmyesaHHs do3eorisie 3arobizmu rneped4yacHomy
O0eMOHMaXy O0esikux 4YacmuH MawuHuU i, omxe, 3MeHWwuUmu weuodkicme
3HOCY OCHOBHUX YacmuH MeXHIKU, yMeHWuUmu cKkrnadHicmb rnomo4yHo20
pPEMOHMY, Kpawe eukopucmosgysamu 3aracHi 4acmuHuU Ha PeMOHMmM
MawuHuU, su3Had4amu 3asiuwKosul pecypc i, makuM YUHOM, 3MeHWuUmu
3@z2al/lbHy 8apmicmb  PEeMOHMY  CiflbCbKO20Crno0apChbKOi  MEeXHIKU,
mpakmopig i asmomobiriie.

KniouvoBi cnoBa: 2onozpaghisi, mexHiyHuUli cmaH, diacHocCmyeaHHsl,
MikpoOeghopMyeaHHs1, NoeepxHsi demarib, i3uvHi po3mipu

OWATHOCTUPOBAHME CEJNIbCKOXO3ANCTBEHHbIX MALLUH
FONIOrPA®UEN
C. C. KapabuHreuw, b. A. Kpbieo3y6

AHHOTAUuMA. Y cmambe paccmampugaromcsi 803MOXHOCMU
ucrnonb3o08aHusi 2osioepaguu 0ns duasHocmMuUpoBaHUS MEeXHUYeCKO20
COCMOSIHUSI  CEJIbCKOXO3SIUCMBEHHbIX  MaWuH rnymeM CcpasHeHuUs
hakmuyeckux rnapamempos, Komopble osyYeHbl 3KCrnepuMeHmarsbHo,
¢ 0aHHbIMU, KOomopbie oripederieHbl Mo fnokKkalamesnsmM HOPMamueHo-
mexHu4dyeckou  OokymeHmauuu.  Llupokut  Quana3oH  8HEeWHUX
akmopos, a makxe paboyasi cpeda rnpueooum K 3Ha4YumersibHbIM
U3BMEHEHUSIM 8 yCmaHO8/IEHHOM MEXHUYECKOM COCMOSIHUU U riomepe

aghgpekmusHocmu UCrosib308aHuUs, 0CObOEHHO, 8
CeJIbCKOX0351ICMBEHHbIX MalUH, KOMOpPbI€ 3KCI/1yamupyromcsi 8 OYeHb
MmSsiKerbIxX yCI108USIX. [onoepagbusi rnosgosisiem rnosyd4amea

UHMepgepeHUUOHHbIe  KapmuHbl  uccriedyemMbix  rogepxHocmeu
0bbeKkmoe8 He3asucumMo Om UuUXx @u3uYecko2o pasmepa U OpPMbI.
Bbicokut ypO8€eHb op2aHu3ayUOHHO-MeXHUYeCKUX onepauyuu
Oua2HOCMUKU CeJTIbCKOX035UCmE8eHHOU MmeXHUKU [rpu co30aHuu U
HakornneHusi 6asbl 0aHHbIX Orisl Kaxx0020 pemMoHma obbekma rnpoxodum
C UCroJib308aHUEM  KOMMbIOMEPHbIX mexHosoauu. [lpu  amom,
B803MOXHO ycmaHo8UMb  8CHO  UHGopmauuro O  pesyrnbmamax
Ouaz2HOCMUKU, mexHuU4ecKkoa0 obcry)xueaHusi, peMoHma, onpedesnisem u
g/iusiem Ha cmouMocmb UX pearnusayuu ¢ caMo20 Hadarna rpoeedeHusi
U OKOHYaHusi pabombl MawuHbl. [uasHocmuposaHusi 0380sisiem
npedomepamume pexxoespeMeHHbIlU 0eMOHMaX HeKomopbiX Yacmeu
MawuHbl U, criedoeameribHO, YMEeHbWUMb CKOPOCMb U3HOCA OCHOBHbIX
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yacmel MEXHUKU, YMEHbWUMb CI/IOXKHOCMb MEKywea0 pPemMoHma,
Jlyduwe ucronb3o8ame 3arnacHble 4Yacmu Ha PEeMOHmM  MauwluHbl,
ornpedernsambs O0CmamoYHbIl pPecypc U, makum obpa3oMm, yMeHbUW UMb
obwyto cmoumMocmb pPemMoHmMa CelbCbKOX035UCMBEHHOU MEXHUKU,
mpakmopos u asmomobursed.

KnioueBble cnoBa: 2osiozpaghusi, mexHuU4ecKkoe COCMmosiHue,
duacHOoCcmupoeaHue,  MUKpPoOegopMupo8UHUE, MO0B8EPXHOCMb
demarb, ¢huzuvdeckue pa3mepbl
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Abstract. Calculations of envelope structures of deep pits with
developing of universal design models for soil mass in a contact with
rigid elements of pits and foundations using methods of nonlinear theory
of elasticity and plasticity and their computer realization is the actual
modern problem of buildings and structures design.

Calculations of envelope structures of deep pits with developing of
universal design models for soil mass in a contact with rigid elements of
closures of pits and foundations using methods of nonlinear theory of
elasticity and plasticity and their computer realization is the actual
modern problem of buildings and structures design.

The basis of introduced method is the generalization of
dependence of soil mechanics for getting rules that allow more precisely
know the meaning of deflected mode of closures of pits, bases and
foundations of adjacent buildings depending on the heterogeneity of soil
base. This method of determination of rated characteristics of soil base
differs from others because it allows take into account not only its
heterogeneity but also anisotropy of physical-mechanical characteristics
of soils, separate elements and their replacement.

Fulfilled preproject researches of the interaction of space-enclosing
structures of deep pits with soil half-space that include the bases and
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