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Mechanics and technology background reduce losses weight of root during their harvesting

The experimental results and performance testing process sugar beet conducted in recent years have
shown that the beet modern machines that were produced in Europe and America, working with significant losses
on sugar mass. These losses are due to generally poor quality cut tops with bits of sugar beet in the bud. Therefore,
now is the urgent search for technical solutions that will avoid these losses.

The purpose of research is to reduce the losses of sugar supply in the process of separating the tops of the
heads of sugar beet roots. As a result of the experimental investigation of the distribution of height protruding
heads of root crops above the ground confirmed the hypothesis that it can not deny the law of normal distribution.

The results of the measurements set limits changes in its statistical characteristics, which are as follows:
average statistical deviation ¢ = 20 ... 30 mm, the expectation m = 40 ... 60 mm. Designed and conducted
laboratory setting her experimental studies have every reason to develop a new system of automatic cor.
sugar beet harvesters, loss, weight sugar, the statistical distribution of the height of protrusion
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Effectiveness increase in application of FANT of
the components of mobile agricultural machines

Friction and wearing of moving joints is an important problem in agricultural machine building. The
application of tribotechnical methods which realize wear-free transfer in friction units allow increasing the durability
of components of the mobile agricultural machines. FANT provides increase in wear-resistance of components and
decrease in wear-in time. At the same time FANT has a low productivity. The article presents tendencies in the
improvement of FANT of internal cylindrical surfaces due to the application of deforming stretching which allows
increasing the productivity and quality of treatment. As a result the effectiveness of FANT increases.
wear-free transfer, finishing antifriction nonabrasive treatment, mobile agricultural machines, deforming
stretching, antifriction coating
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MoBbimenue d¢ppextuBHocTH NpuMeHeHusi PABO nerasieit MOOMIBLHOI €elbCKOX03SIIICTBEHHOM TeXHUKH

TpeHue n M3HOC MOJBHMIKHBIX CONPSDKEHHUN SIBISIETCS aKTyaJbHOW MPOOIEMON CelbCKOXO03SHCTBEHHOTO
MammHocTpoeHus. [IpuMeHeHne TPUOOTEXHUYECKHX METOJIOB, PEANN3YIONIMX B y3Jie TPEHUS HW30MpaTelbHBIN
MEpeHOC, MO3BOJIUT 3HAYNUTEIHHO IIOBBICHTH JOJITOBEYHOCTh JIeTaliell MOOWJIBHOHM CEIbCKOX03IHCTBEHHOM
texHukn. PABO obecneunBaeT MOBBIIIEHHE M3HOCOCTOMKOCTH JeTallell, COKpalleHHe BPEeMEHH NpUpaboTKH,
OJHAKO  O00NamaeT HHU3KOH  NPOM3BOMMTENBHOCTHIO. B paboTe  mpencraBieHO  HAmNpaBlICHHE IO
copepiieHCTBOBaHNI0 DABO BHYTpEHHHX IMIMHIPUYECKHX IIOBEPXHOCTEH 3a CUET HCHOIb30BAHUS
BO3MOXKHOCTEH 7€) OPMHPYIOIIETO MPOTSITHBAHKS, YTO TO3BOJHMT MOBBICHUTH NPOM3BOANUTEIBHOCT M KaueCTBO
00paboTkH, a crnegoBaTenbHO dQdexTnBHOCTh TpuMeHeHuss ®AFBO.

H30UpaTeJbHbIil NepeHoc, (uHUIMHAA aHTHpPUKIMOHHAs Oe3abpasuBHasi o0paldoTka, MOOMJILHAS
CeIbCKOXO035IHICTBeHHAsI TEXHUKA, fedopMuUpyIOlee NPOTATHBAHKE, AHTH(PPUKIHOHHOE IOKPBITHE
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Problem description. One of the essential problems of present-day agricultural
machine building is the friction and wearing of the moving joints. The efficiency and
endurance of agricultural machines considerably depend on the intensity of wearing of friction
parts and about 80% of machine parts become disabled as a result of the wear [1].

The problem of durability increase of the parts of mobile agricultural machines can be
successfully solved by application of the tribotechnical methods which realize the process of
wear-free transfer (WFT) in a friction unit [2, 3]. The main point of WFT is that under certain
conditions there is a wear-free dissolution of the metal surface layer of the part as a result of its
interaction with lubricants. Due to the electrochemical activity of the ions of the dissolved
metal, the friction surfaces of the “counter body” are covered with special protective film
which got the name “servovite film” [4]. The application of tribotechnical methods which
realize WFT allows providing the increase of wear resistance of the parts in 1,5-2 times. It also
improves antifriction and anti-scuff properties of friction surfaces, decreases the wear-in time
and increases the durability of agricultural machines by 30%.

One of the methods of the increase of the durability of the components of mobile
agricultural machines which realizes WFT in the process of friction is finishing antifriction
nonabrasive treatment (FANT). FANT presupposes different ways of finishing treatment based
on the application of the frictional seizure and WFT [5].

The technological process of FANT is the process of coating the surface of a part under
treatment with a thin layer of brass bronze, bronze or copper with the help of a honing head or
a spring-supported rod in the anti-friction lubricant which contains the salts of the plating metal
and the surface-active substance.

As a result, a uniform antifriction coating of plastic metals and polymer chains are
formed on the surface under the treatment [2].

There are many ways of applying FANT [6, 7 and others]. But according to the analysis
of some works [8, 9] the traditional ways of FANT and the appliances for its usage have low
productivity.

Literature and patent analysis allowed putting forward basic disadvantages of the
existing appliances for the antifriction coating with the help of FANT method. They are the
following:

- the developed designs of the appliances and equipment do not provide the
necessary productivity because the galling element (instrument) has only one — three brass
bronze rods with the diameter of 3...4 mm. Thus, there is a need to make several passes by the
instrument in order to coat the whole surface of the part with the brass bronze film;

- the used technologies and appliances for FANT do not provide the hardening of the
component surface and consequently its durability;

It is possible to increase the productivity of the process and the quality of treatment with
the help of application of new FANT schemes and the new instruments which enable to
eliminate the above-mentioned problems.

Objective of research. The objective of the work is to increase the efficiency of FANT
application for components of the mobile agricultural machines.

Research results. In spite of the doubtless advantages, the FANT technology was not
used widely because of the low productivity of the process. Taking into account the above-
mentioned facts it is reasonable to do research on improvement of friction and mechanical
methods of FANT in order to increase the efficiency of their application.

One of the directions to improve FANT is the work aimed at the improvement of the
process productivity and quality of treatment due to the application of modern materials and
new instruments.

Thus in work [10] the author used the honing principle and changed the ceramic hones
in the honing head for the brass bronze rolls which have working rims. The design of the
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instrument together with the increased productivity provided linear contact while treating the
working surface of the component. That enabled to create high unit load of the instrument on
the material of the component.

To our mind the problem of the productivity increase and FANT quality of friction
surfaces can be solved by using the advantages of deforming stretching. It is traditionally used
to get better size accuracy and surface roughness, to improve resistance of pressing transition
of the components and to compress the surface layer [11]. The work presents the trend to
improve FANT of the internal cylindrical surfaces of the components with the help of
application of deforming stretching.

The realization of the trend requires the development of the technological process and
equipment for its implementation.

The treatment of the internal cylindrical surfaces of FANT presupposes the following
sequence of operations:

- preparation of the process liquid which is a special surface-active medium (SAM).
Glycerin is the basic component of the liquid which realizes the WFT during the friction.
Glycerin is a constituent part of many kinds of surface-active media;

- degreasing of the surface under treatment;

- FANT;

- washing the component from the process liquid;

- quality control of the coating;

- drying.

A special attention was given to the development and approbation of the special
instrument for FANT which enables to use all characteristics of the deforming stretching.

The design of the instrument (Fig. 1) is made in the form of a collet with a set of elastic
blades of the antifriction hones. They press themselves to the treated surface while the
instrument is moving in straight lines and under the influence of the processing liquid form the
uniform coating.

Figure 1 — FANT of the internal cylindrical surfaces
Source: created by the author

The availability of special appliance for fixing the treated component provides its

discrete rotation and as a result the antifriction coating covers all the internal surface of the
treated component.
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The reason to use FANT technology in the joints of the mobile agricultural machines is
undoubtedly proven in the works [2, 3, 12 and others] which contain a wide list of the friction
joints of grain harvesters and other mobile agricultural machines.

Conclusion. The application of the above-mentioned technology enables to:

- Increase the productivity and quality of treatment and as a result the efficiency of
FANT of details of the mobile agricultural machines;

- use simple, inexpensive equipment and appliances at small and big repair shops;

- increase the efficiency and durability of friction parts in the process of operation;

- Increase the resource of tribo-couplings of the mobile agricultural machines.
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MinBumenHst epekTuBHOCTI BUKopucTanusa PABO neraseii MoOIIbHOI CLTbCHKOrOCNOIAPCHKOT TEXHIKH

Metoro naHoi poOOTH € minBUIICHHS eheKkTUBHOCTI BukopuctanHsi DOABO peraneii MoOiUTBHOT
CLTBCHKOTOCIIONAPCHKOI TeXHIKH. [TiIBUITUTH MPOIYKTUBHICTH IPOIECY Ta SAKICTH 0OPOOKH MOMKIIMBO 32 PaxXyHOK
HOBHX cxeM DABO, a Takox po3pOOKH MPUCTPOIB IS IX pearizarii.

VY poboTi 3amponoHoBaHUN HampsM 1Mo yaockoHaneHHI0O @ABO BHYTPINIHIX HWTIHAPUYHAX MTOBEPXOHB
JeTajel MUITXOM BUKOPHUCTAHHS MOYIIMNBOCTEH 1e(OPMYIOY0T0 MPOTATYBAHHS.

BuxopucTaHHs 3amponOHOBAHOI TEXHOJIOTIT JT03BOIMTH MiABUIIUTH MMPOTYKTUBHICTE 1 SIKICTh OOPOOKH, a
omke 1 edextuBHicTh BHKOpucTaHHI D®ABO neraneit MOOUIBHOI CUIBCHKOTOCIIONAPCHKOT TEXHIKH, 30LTBIIMTH
nparne3aTHiCTh, JAOBrOBIYHICTH JeTalied TepTs B IMpOIeci eKCIUIyaTalii Ta B LIOMY pecypc TpiOOCHpshKeHb
MOOLITBHOT CITBCHKOTOCIOAAPCHKOT TEXHIKH.

BHOipKOBE nepeHeceHH s, dinimHa aHTHpUKLiiiHa 0e3a0pa3ziBHa 00podKa, MOOIJIbHA
cibehbKOrocnoiapebKa TexHika, regopmyroue NnpoTaryBaHHs, aHTU(QPUKLiliHe MOKPUTTSH
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