need to assess existing dryers that use traditional and renewable energy
sources. An installation weight of technical and technological parameters
of drying equipment based on peer review, taking into account individual
opinions of experts. Based on the method of expert evaluations found
that most weight has specific fuel consumption - 0.24, followed by
performance - 0.23, the opportunity to work on different fuels — 0.20,
specific power consumption for equipment — 0.16, weight and size
characteristics — and other 0.07 (level of automation, specific heat
capacity, thermal efficiency, quality drying equipment cost, cost of drying)
- 0.1. Weight coefficients performance of the dryer allow for an objective
analysis of the multi-art equipment for drying grain.

Key words: dryer, drying equipment, performance, expert
evaluation, decisive
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Abstract. There is presents original method of selecting the
optimal method of diagnosing or restore operability parts of agricultural
machinery, which is based on holographic their surfaces in the article.
Analysis of possible ways of further improving the efficiency of
agricultural technology in crop and livestock production points to
promising new technologies implementation performance of service
works using holographic principles of methodology. Theoretical choosing
the optimal diagnostic method (recovery) is based on the consideration
of the probability of occurrence and distribution of natural damage
(defects) in the surface layers of the working surfaces of parts
probabilistic relationship with their stress and deformation as a concrete
surface and generally all the details and impact operability of the car as a
whole. Generally used in research such types loading mechanical
(tensile, compression, torsion, bending and integrating them), local
thermal, termoradiatsiyne, acoustic load pressure or vacuum, and for the
destruction of samples load stroke, as recommended special literature.
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The question of the use of acoustic pressure in the study of the
technical state of shell structures thin parts of the equipment for
processing agricultural raw materials using computer holography. Set to
acoustic pressure in the implementation of computer holography. The
use of acoustic pressure prompted the first time since this kind of lets
you move and ultra micro deformations respectively. The results are
mickrodeformation basic information to determine the parameters of
technical condition and forecasting residual resource and allowable limits
and options structures.

Key words: technical condition, selection method of
diagnosing, cover design, load, acoustics, holography, laser
generator, frequency, ultrasound, defects, damage

Introduction. In today's, repair production agro-industrial complex
of used a significant number of methods and means of diagnosing or
restore operability agricultural machinery.

Formulation of problem. Established [1, 3, 4-8], that only the
ultra-thin surface layers (50 — 350 mm) working areas, stand almost 80%
of contact many cycles, alternating loads and conditions are uneven
compression — tension that is constantly changing its intensity. Most of
the destruction of parts was found by experiment begins with the surface
layer, and the strength and resistance to wear is determined by the
guality characteristics. The presence in it (surface layer) damage,
imperfections or stress concentrators adversely affect the operational
strength of the machine.

Analysis of recent research results. An analysis of the results of
research conducted by scientists [4, 11, 12] and others, the value of
allowable values technical condition, performance metals for hidden
defects and damages are determined on the one hand design
parameters and on the other — their physical and mechanical properties.
Parts vary relatively small quantities of dispersion values that match the
size and types of loads, microdeformation, long time load and can be
presented in a fairly narrow range of permissible dissipation in the state
working surfaces [6].

The problem definition and justification of rational optimal method
diagnostic or recovery parts agricultural machinery devoted a significant
amount of research, guidelines and more. Detailed analysis of the
literature: Shadrycheva V.A. Chernoivanova V.l., Molodyk M.V.,
Petukhov A.M., Poliachenko A.V., Lebedev A.S., Sidashenko O.l.,
Telnov N.F. Kryazhkova V.M. [1-6] and other points to the absence of a
common methodological approach that leads to the presence of some
subjectivity in the decision making. As of theoretical and experimental
studies used the classical technique proposed provisions
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Shadrychevym V.A. [9, 12] and integrated approach developed
Chernoivanovym V.l. [6, 10], and the methodology that takes into
account the nature of the likely passage of the processes of wear and
the formation of defects, the proposed Molodyk M.V. [3, 12]. Note that
almost all sources not included reduced probability distribution of defects
on working surfaces, nature microstrains distribution in the surface
layers, their relationship with the distribution of stress on the working
surface of the part and the action of the totality of these factors on the
machine as a whole in specific production conditions.

Purpose of research. A definition for selecting the optimal method
diagnostic or restoration of parts of agricultural machinery, which is
based on holographic research technical condition of thin shell structures
in agricultural acoustic load.

Results of research. Developed in this paper, theoretical
foundations rational choice method of diagnostic or repair (recovery) is
based on the consideration of the probability of occurrence and
distribution of natural damage (defects) in the surface layers of the
working surfaces of parts probabilistic relationship with their stress and
deformation as a concrete surface and generally all parts and their
impact on machine operability in general. In developed technique was
based on three main criteria for selecting the optimal method of
diagnosing (recovery) [5-8]. We used method of comparing the technical
state of components: new (spare parts) that were not in operation; worn
parts, remanufactured parts, welding and submerged arc shielding
gases, thermal spraying and detonation, plasma welding, mechanically
processed to oversize (most common in repair shops) and others. Thus
considered ratios resource recovery parts that set on the machine (new
and refurbished).

All figures presented take into account in substantiating technical
and technological criteria. We determined ratios recovery resource parts
that set on the machine. Evaluated job performance properties restored
surfaces, resistance to wear and fatigue strength of the connection cover
basic material, roughness, accuracy of recovery and physical and
mechanical properties (hardness, elasticity, strength contact), restoration
of form, integrity, density, etc. All figures presented take into account in
substantiating technical and technological criteria.

Studies conducted on the parts — representatives: disc opener,
hammer crusher, piston finger, tap the milk, coulter mowers, distributor
cap with a tenfold repetition of the experiment. Load selected specifically
with conditions of product options selected error 8—-10% of the base. Disc
coulter, hammer crusher, piston finger, tap the milk, distributor cap —
loaded compression to the appearance in the feature "Real-time" clear
interference fringes. Technical parts of the state assessed the nature of
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the distribution of interference fringes that are known to be the equal
microstrains lines on the surface of the investigational product. The
presence or absence of surface and subsurface defects, damage, their
number and interaction indicates clearly formed abnormal form
interference fringes. In the obtained holograms evaluated the distribution
of interference fringes. Applying some readjustment of the optical
system, studied the technical condition of the adjacent surfaces or parts
in general. Showed character changes (if available) interference fields in
specific working surfaces of parts. This place changed the placement of
the applied load and strain studied the change of status of the product.

The wave field, which saw, was formed so that the light is uniformly
illuminated product. Due to the presence of surface roughness (a
situation typical for mechanically processed parts) specular reflection is
very small and light is scattered uniformly in all directions, and each
component structure that specifically examine maybe checked. On the
other hand, insensitivity to defects holographic interference optical
system elements allowed to conduct research facilities almost unlimited
geometrical parameters and complexity of forms.

Product or part, the studies conducted and specific tasks, loaded
so as to identify the most anticipated defects. The best way to load shall
cause the deformation of the surface layers in which a defect at the site
will be established anomaly interference pattern, which will locate the
defect and evaluate its importance. In the study used mechanical,
acoustic and thermal loads. Taking the developments outlined in the
guidance [3] determined the average values of recovery in April and
resource recovery form factor resource allocation of each surface. The
coefficients determined by formulas presented in [1]:

Kvyai :% ! (1)
Ko :% , (2)

where: t,; , t, — the average resource specific surface and new details on
the i-th type of destruction as a result of the tests, h.;

8ii , 8, — Setting concrete forms of resource allocation surface for
those cases dimensionless quantities;

i—1,2,....,r — number of species destruction of concrete surfaces.

In control and test components, their working surfaces was
considered appropriate application recovery factor K, surface quality
and form factor as the surface distribution K,y This assumption was
made due to the lack of data that would identify named ratios. Carry out
complex and long-term research is not economically viable under current
conditions.

158



Koy = =2 3)
or

3PS +PS..P%)
Koo = 2 x, (4)

where: § ,S = — he average area (based on 25-fold repetition of the

experiment) surfaces experimental details and in accordance with the
new (reference) for calculate off areas of damage (or average amount of
interference fringes on the surfaces restored and new parts are
examined by calculate off average number of interference fringes with
abnormal The interference pattern) m%

n
Y(PE+PS..P® — total probability of holograms with abnormal
1

pattern of interference fringes for the entire sample recovered by certain
parts of agricultural machines;

n
%Pn” — total probability of holograms without abnormal pattern of

interference fringes, such holographic new parts that were not in
operation.

(P ery+Per,+. .+ Fyery)

o113

: (5)

vai: )
2bier;
0

where: 8, , 8sni — form of distribution options as of each surface and
restored under new parts are defined as the probability of interference
fringes curvature;

P, P,...P., P;— he probability of occurrence of interference fringes
with curvature radius rq, 1, ..., 'y, i, mMm.

The probability of occurrence of bands corresponding to the
curvature of holograms to take into m parts in i-repetition of the
experiment. It should be noted that the area of the fault zone is
characterized by abnormally placed interference fringes, where their
frequency is much higher than the same parameter for neighbor - such
that no damage or defects.

In determining factors search found them statistical, probable
characteristics. Experimental studies have confirmed the correctness of
the chosen method of implementation and its theoretical foundations.
Applications developed technique made it possible to believe correct

159



definition of a technical solution with reliability of 0.95, which is confirmed
by numerous experimental research when choosing a rational method or
way to restore operability parts of agricultural machines.

In the current study was compiled solve important problems — to
investigate the process and related fields microdeformation appearance
on the surface of the product without destruction. In this case created
conditions allowable loads and respectively - the acceptable technical
condition of the product as a natural model or the real part is not
destroyed, and the hologram recording was performed at the time of
emergence and development microstrains.

In this connection, it is difficult to apply a universal method some
clearly accepted as an axiom to identify them hidden defects and
damage, that definition of their technical condition in shell structures.
Especially significant difficulties arise in fault detection complex spatial
configurations of parts feed production and processing of agricultural
products. Conducted numerous studies have shown that the best results
in determining the technical condition of equipment (tanks, reservoirs,
scalders, capacities, Carter and pans) provide optical methods of flaw
detection.

Experimental studies conducted at a fixed amplitude fluctuations
without destroying the objects of study with double exposure using laser
technology. One of the most modern expression of which is holography.
Acoustic excitation passed from the acoustic oscillator frequencies for
steel parts in the range — 1200-1600 Hz for polyethylene — 400-800 Hz.
To conduct research to identify defects was enough to set five levels of
acoustic excitation frequency changes. In the first case: 1200, 1300,
1400, 1500 and 1600 Hz, in the second case, 400, 500, 600, 700 and
800 Hz. At each change of frequency conducted recording holograms.
Acoustic load transmitted through the resilient member from the
loudspeaker to the details that rigidly fixed with glue on both elements.
The frequency changed by a generator frequency "Simens 450".

Almost all the spatial detail and feed processing industry made of
thin-walled alloy or carbon steel, about 67—-79%. Some of them 20% are
made of plastic and thin-walled and reinforced materials. The thickness
of the first does not exceed 0.6—-0.8 mm and the second — 1,6-2,5 mm.
The use of traditional types of loads such as mechanical ventilation and
does not allow the use of computer holography (cannot create a fixed
stand parts) [1-3, 5, 7].

Research to identify hidden defects and the impact of major
inherently different kinds of pressures to change the surface state of
parts carried in specially created facilities that provide interaction
required parameters (type of load, type of interference fields, their
location, configuration). Work carried out in a complex combination of
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two types of optical interferometry. The image of the deformed body,
represented as coloured interference fields, fixed in memory. The
principle of each type of holography on the method of double exposure,
when the body is observed before and after the applied load. The defect
or damage details are shown in the local abnormal placement of
interference lines, which would have a general view — arranged well
structure. In the case of computer holography — a coloured strip (each
colour corresponds to a certain amount of deformation).

Identify the following characteristics is possible only through
holographic non-destructive testing method. As disadvantage The above
methods, it should be noted that the experiments conducted in clearly
fixed discrete points in time. This makes it impossible to investigate
integrated picture of changes in the field microdeformation surface of the
product over time by changing the size or nature of the load. The
process is manageable under the established factors: the type of load, its
value, the site of application, joint action and more.

Note that the potential practical applications of holographic
methods as in industry, in agricultural engineering, are in denial
aforementioned problems of existing methods of NDT. The complex
shape of parts caused a significant amount of exploration work in
determining the possibilities of different kinds of stress. It was found that
satisfactory results may be obtained using only acoustic load.

Using holographic interferometry to study the design of thin-walled
parts given mainly associated with the method of loading. It is necessary
to load the design in such a way that it was possible to distinguish the
hologram on the movement or deformation of the surface area of the
product other than abnormal (defective). The use of acoustic methods
load is very promising in the implementation of computer holography,
which allows you to watch the object of study in real time and record the
deformation state of the selected details and a fixed time interval [1, 2,
4]. This approach allow us to evaluate the technical condition of the
product during the whole period of its existence, than to ensure its level
of reliability.

Computer holography at excitation in the body parts of sound and
ultrasonic vibrations provides effective detection of thin-walled structures
of diverse defects. This is due to the fact that in areas such abnormal
vibrations excite the moving surfaces, thus providing various changes in
the interference pattern. An important advantage of this method is the
possibility of a much lower frequency than the ultrasound control. Used
in the study of excitation frequencies of 1 kHz or less, while conventional
ultrasonic non-destructive testing in frequency range. Significantly
reduced the impact of signal scattering the material, its weakening,
surface roughness and complexity of configuration, geometry and thus

161



increases the likelihood of defects. In addition, when working at low
frequency control is subject to much greater area, which facilitates work
and reduces its cost.

Results holographic allowed under acoustic stress not only
determine the shape and size of the defect and the depth of its
occurrence, which may be useful in improving or creating new
processes.

Conclusions. Thus, computer holography allows you to choose
the best method for diagnosing or restoration of parts of agricultural
machinery and explore the technical condition of the thin-walled
products, finding leaks, season, fistulas, the inclusion of a foreign
material in the application of acoustic excitation and load. It was
established that the best kind of thin-walled parts acoustic load is at a
frequency band excitation medium. High-frequency ultrasonic load in
strip virtually no excitement to create a computer hologram and
adequately evaluate the technical condition of details of agricultural
machinery and equipment for processing agricultural products.
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OBI'PYHTYBAHHA ONTUMAJIbHOIO METOLA NPOBEOEHHSA
AIATHOCTYBAJIbHUX POBIT TA AKYCTUYHE HABAHTAXEHHA
MPU rONOrPA®II
C. C. KapabuHbouw, P. B. boHOapeHKO

AHoTauia. B cmammi po3arsaHymo opueiHarbHy MemoOuKy
subopy ornmumasibHo2o MemoOy OiazHocmygaHHs abo 8iOHOB/1eHHS
pobomo3zdamHocmi Oemarsel CirlbCbKO20CrnodapChbKUX MalwuH, sKa
b6a3yembcs Ha pes3yribmamax 2osiogpaghyeaHHsl iX MoeepxoHb. AHari3
MOXIuUeUX  wrisxie  nodanbwo2o  MidBUWEHHS — ehekmusHocmi
BUKOPUCMAHHS  CiflbCbKO20Crno0apChbKoi MEXHIKU 8 PpOoCriuHHUUmMei i
meapuHHUUMEIi eKa3ye Ha repcriekKmueHicmb 8rpo8ad)KeHHsI HOBIMHIX
mexHorsio2il  8UKOHaHHA  cepeicHUx  pobim i3  3acmocyeaHHSIM
2osioepapivHux memodie. TeopemuyHi 3acadu eubopy orimumarsibHO20
MemoOy OiagHOCMUKuU (8i0HO8r1eHHS]) nobydogaHO Ha epaxyeaHHi
tumosipHocmi rpupodu rnosseu ma po3arodiny nowkooxeHsb (0echekmis) 8
rnosepxHesux wapax poboyux rrnoeepxoHb Oemarseu, IMOBIPHICHO20
83a€EMO038’A3KY iX i3 Harnpy>xeHo-0ehopmauitiHUM cmaHOM SIK KOHKPemHOoi
rnoeepxHi mak i eciei 0emarii 3a2asiom i ersiugy ix pobomosdamHocmi Ha
MawuHy 8  UuiloMy. 3azanom pu  npoeedeHHi  O0CIOXEHb
3acmocoeysasiu maKi euOU HagaHMa)XeHHs: MexaHidyHe (PO3MSs2HEHHS,
CMUCKaHHS, KPYYEeHHS, 32UHaHHS ma IX KOMIIIEKCHE MOEOHAaHHS),
mepmiyHe  5loKasibHe, mepmopadiauilHe  3az2alibHe, aKycmu4yHe
36y0XeHHSI;, HasaHmMaXeHHsI muckoM abo eakyyMoM, a maKkox Osis
pyUHyeaHHs1 3pa3sKie HasaHMaXeHHs ydapoM, WO pPeKoMeHO08aHO
crieyiasibHOK Jlimepamypoto.

PosernsHymo numaHHs 3acmocyeaHHs1 aKycmu4Ho20
HasaHmMax)eHHs pu OOCIiOKeHHI mexHIYHO20 cmaHy 060J/I0HKO8UX
MOHKOCMIHHUX KOHCMPYKUiti Oemarsel obrnadOHaHHS 3 repepobku
CiflbCbKO20CrodapchbKoi cUpPOBUHU 3@ OOMOMO20K  KOMIMTHMEePHOI
2orozpagii. BcmaHogrieHo pexxumu akKycmu4YHO20 HagaHMaXKeHHs rpu
peanizauyii  KomrmromepHoi 2osnozgpagbii. 3acmocysaHHs1 aKycmu4yHO20
HasaHMa)xeHHs1 3arporoHo8aHo 8riepwe, mak K makul eud 003807s15€
ompumamu Haomarsi rnepemiweHHs1 | 8i0rnogioHo Mikpodeghopmauyi.
OmpumaHi pedynbmamu MikpodegopmyeaHHsi criykamb 6a3080K0
IHbopmaujero Orisi 8U3Ha4YeHHs rnapamempie MeXxXHIYHO20 cmaHy i
MpO2HO3yB8aHHS 3allULUKOBO20 pecypcy ma po3paxyHKy Oornycmumux i
2paHUYHUX napamempie KOHCMpyKuid.

KnouyoBi cnoBa: mexHiyHuili cmaH, e8ubip Memody,
diacHocmyeaHHsi, 060JIOHKO8I KOHCMPYKUii, HaeaHMa)KeHHs,
aKycmuka, 2osioepacphis,  nasep, 2eHepamop, Yyacmoma,
ynibmpa3eykK, degheKmu, NouIKOOXKeHHs
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OBOCHOBAHUE ONTUMAJIbHOIO METOAOA NPOBEOEHUA
ANATHOCTUYECKUX PABOT N AKYCTUYECKOE HATPYXXEHUA
NMPU rONOrPA®NPOBAHUN
C. C. KapabuHeuw, P. B. BoHOapeHKo

AHHOTaumsA. B cmambe pacCMOmMpEHO opuauHarbHyt0 MemooOuKy
8bibopa ornmumalsibHoO20 memoda duasHocmupoeaHusi unu
80CCMaHo81IeHUs pabomocriocobHocmu demarneu
Ce/IbCKOX035IICMBEHHbIX MallUH, OCHOBAHHYyl0 Ha pe3ynbmamax
eonozpaghysaHHss UX roeepxHocmel. AHasu3 B803MOXHbIX fymel
OarnbHeluweao nosbIWeHUsT  aghghekmusHocmu ucronb308aHusi
CeslbCKOX035LicCm8eHHOU MexXHUKU 8 pacmeHuesodcmee u
)XueomHoeoOCmMee yKasbleaem Ha [1epCcrieKmueHoCmb B8HEeOPEeHUSs
HogeUWUX  mexHosoaul  8bINOSIHEHUS  CepBUCHbIX  pabom ¢
rnpuMeHeHUeM 2orozpaguydeckux mMemodos. Teopemu4vyecKkue OCHO8bI
ebibopa onmumanibHo20 Memoda Oua2HOCMUKU (8occmaHossieHue)
MOCMpPOEeHbl Ha y4deme 8epOosIMHOCMHOU rpupoldbl rosiesleHUs U
pacripedersieHusi rnospexoeHul (0eghekmos) 8 Mo8epPxXHOCMHbIX CII05X
paboyux rnosepxHocmeu demariel, 8epOSIMHOCMHOU 83aUMOCBS3U UX C
HarnpsKeHHO-0ehopMaUyUOHHbIM ~ COCMOSIHUEM  KaK  KOHKpemHoU
nosepxHocmu, mak u ecell demarnu 8 UesioM U 8/IUSIHUS UX Ha MauluHy 8
uesiom. B obwem nipu rposedeHuu uccriedosaHul MpuUMeHsisiu makue
8UObI HazpyXXeHUsl: MexaHu4eckoe (pacmsikeHue, cxamue, Kpy4deHue,
u3aub u ux KOMIIeKCHoe co4YemaHue), mepMuyecKkoe JioKasibHoe, U
aKycmudeckoe (Haspysku OaerfieHueM Uusnu eakyyMoM), a makxe Oris
paspyweHuss  obpa3yos - HazspysKu  yoOapom, peKkomeHOyemcsi
crieyuarnbHoU iumepamypou.

PaccmompeHbl 80MpoChkl MPUMEHEHUST aKyCmu4eckKoU Hagpy3Ku
npu  uccriedogaHUuU  MEXHUYECKO20  COCMOSIHUS ~ 060/104eYHbIX
MOHKOCMEHHbLIX  KOHCMpyKyutu  Oemarneud  obopydoesaHuss Mo
nepepabomke  CeJIbCKOXO35IUCMBEHHO20  CbIpbsi  C  [MOMOWAbHO
KOMIbomepHoU 2osioepachuu. YcmaHo8r1eHbl pexXumbl aKycmu4eckKou
Hazpy3Ku rpu peanusayuu KoMrnsromepHou 2onozgpaguu. lNpumeHeHuUe
aKycmu4eckol Hazgpy3Ku rpeOsrioxeHO eriepseble, mak Kak makou eul
110380s151em r10/1y4Umb ceepxmarible rnepemMeuw,eHuUsi U coomeemcmeeHHO
MUKpodegopmayuu. lMony4yeHHble pesyribmameal
MuKpodegopmuposasaHHusi criykam 6asoeol uHgopmauuel Ons
onpeodenieHusi napamempos MmexHU4YeCcKo20 COCMOSIHUS u
MpO2HO3UpPOBaHUsT 0OCMamo4YHO20 pecypca U pacdyeme OornycmuMbiX U
npedesibHbIX napamempbl KOHCMPYKUUU.

KniouyeBble cnoBa: mexHu4YecKkoe cocmosiHue, eblbop
mMemoda, Oua2HOoCcmMupoeaHusi, 0060/104KO8ble KOHCMPYKyUU,
Haz2py3Ku, akycmuka, 2osioepaghusi, siazep, 2eHepamop, 4acmoma,
ynibmpa3eyK, 0e¢heKmbl, NoepexxoeHusi
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