MIHICTEPCTBO OCBITU | HAYKU YKPATHU
MWKOINAIBCbKUA HALIOHANbHUIA ATPAPHUA YHIBEPCUTET

BICHUK

ATPAPHOI HAYKU MPUYOPHOMOP’A

HaykoBuit :KypHAaJI

Buxooumu 4 pazu na pik
Buoaemuca 3 oepe3nsa 1997 p.

Bunyck 4 (92) 2016

EKOHOMIYHI HayKu
CinbcbkorocnogapchbKi Hayku

TexHiYHiI HayKu

Mwukonais
2016



3acHOBHHK i BHAaBelb: M1IKOAaIBCbKUHM HalliOHAABHUM arpapHUi
YHIBEPCHUTET.

CeimouTBo mpo AepxxkaBHY peectpawito KB Nel9669-946911P Bifg
11.01.2013 p.

30ipHUK BKAIOUEHO [a IepeAiKy HayKoBUX (paXoBUX BHUAAHb YKpa-
iHu, 3aTBepAXKEHOTO0 HaKa3aMHi MiHicTepcTBa OCBITH 1 HAYKH YKpaiHUu
Bixg 13.07.2015 p. No747 Ta Bim 16.05.2016 p. No515.

TF'oAOBHHH penaKkTOp: B.C. lllebaniH, a.1.H., 1pod., 4a.-kop. HAAH

3acTyHnIHHKH I'OAOBHOI'O peaaKkTopa:
I.I. Yepsen, a.e.H, 1pod.
I.I1. AramaHIOK, I.T.H., JOIIL.
B.I1. KaogaH, K.e.H., O0IIL.
M.I. Tuas, A.c.-T.H., Ipod.
B.B. N'amaroHoBa, a.c.-T.H., Ipod.

BianoBimaapHu# cekperap: H.B. [loTpuBaeBa, a.e.H., mpod.

YAeHH peAaKIilHOI KoAerii:
ExonomiuHi Hayku: O.B. [llebanina, g.e.H., npod.; H.M. Cipenko, g.e.H., npod.;
O.I. KorukoBa, a.e.H., npod.; [Axyaig Oabpatit, PhD, npod. (CIIA); I.B. l'onua-
peHKo, a.e.H., npod.; O.M. BumnneBcroka, a.e.H., npod.; A.B. Karounuk, ag.e.H.,
npod.; O.€. Hosikos, a.e.H., noit.; O.[. 'yn3uHcekui, a.e.H., npod.; O.10. €Epma-
KOB, A.e.H., npod.; B.M. dueunko, a.e.H., npod.; M.II. Caxanpkuii, a.e.H., Ipod.;
P. Mayuaepep, Dr.sc.Agr. (Himeuunna)
Texniuni Hayku: 5.I. Byrakos, a1.17.H., npod.; B.I. 'aBpumi, a.e.H., npod.; B.1. By-
oak, A.T.H., npod.; C.I. [Tactymenko, a.1.H., n1pod.; A.A. CtaBUHCbKUH, O.T.H.,
npod.; A.C. Jobumies, a.1.H., mpod. (Pecrrydaika Biaopycs).
Ciascbkorocnozapcbki Hayku: B.C. Tomixa, a.c.-r.H., npod.; T.B. Ilinmaaa,
a.c.-r.H., nipod.; A.C. IlarpeBa, m.c.-r.H., ipod.; B.Il. Pubaako, m.c.-r.H., mipod.,
akanemik HAAH; LIO. l'opbarenko, a.6.H., mpod.; [.M. PoxkoB, a.6.H., mpod.;
[.IT. [Te#iko, n.c.-r.H., mpodecop, akanemik HAH Pecriy6aiku Biaopych (Pecrry0Oai-
ka Biaopycs); C.I. Hopuuii, a.c.-r.H., npodc.; M.O. CamoiianeHKO, O.C.-T.H., IIpod.;
A.K. ArTunosa, g.c.-r.H., mpod.; B.I. Ciukap, a.6.H., npod.; A.O. Aumap, a.c.-T.H.,
npod.; B.4. lllepbakos, a.c.-T.H., npod.; [.II. Mopapy, a.c.-t.H. (MoazoBa)

PekomeHnnmoBaHO N0 APYyKYy BUEHOIO pagoio MHUKOAaiBCHKOT'0O HAIliOHAAD-
HOTro arpapHoro yHiBepcuteTy. IIpoTokoa No 11 Bixg 29.11.2016 p.

I[TocuaaHHg Ha BULJAHHYI 000B’A3KO0BI.
Touka 30py peaKoAerii He 3aBK a1 30iraeThbCs 3 IIO3UILIEI0 aBTOPIB.

Anpeca penakuii, BUAaBIUs Ta BUTOTOBJIOBAYA:
54020, MuxoJaiB, By.J. 'eopris I'onranse, 9,
MukonaiBcbKUil HANIOHAJIbLHUI arpapHuil yHiBepcHTeT,
TeJi. 0 (512) 58-05-95, http://visnyk.mnau.edu.ua, e-mail: visnyk@mnau.edu.ua

© MukoJaiBcbKHHA HAIOHAJIBLHUI
arpapHmii yHiBepcureTt, 2016



YAK 631.555:631.355

DEVELOPMENT OF COMPOSITIONAL SCHEME OF
TECHNOLOGICAL MODULE FOR CORN-HARVESTING

V. Hruban’, assistant
Mykolayiv National Agrarian University

The paper presents the results of researches of constructive features
of existing basic corn-harvesting machinery models and offers new
compositional scheme of technological module for corn-harvesting. The
paper presents the results of constructive features of existing basic corn-
harvesting machinery models with cob-peeling, major drawbacks of their
constructive solutions are analyzed. A new layout scheme of multiple-action
technological modules possible to use when harvesting corn for grains,
seeds or sugar-corn was offered. A principally new construction of a trailed
corn-harvesting combine with cob-peeling adapted to modern requirements
and machine works was offered. The universal multiple-action technological
module design increases the effectiveness of corn-harvesting and meets
international specification in quality, standardization and certification.

Key words: corn, corn-harvesting machinery, technological module,
peeling rollers, clamp device, wrap cobs, cob peeling.

Stating the problem. It’s known, that common technological
level of corn-harvesting machines’ park, like of any other
agricultural machinery, is determined by the level of perfection of
major operating parts and by quality of technological process’s data
operation, reliability, power-consuming and material-containing.
The major criteria of the quality of technological process’s operation
are regulated by agrotechnical requirements for corn-harvesting
machines. Without sticking out to these requirement s any corn-
harvesting machinery cannot be called modern and efficient
and to be competitive [1]. Therefore nowadays the experience of
designing of corn-harvesting machines at its development stage
requires clear accordance to the established requirements and
criteria on modern world. They closely connect the processes of
design to the real exploitation conditions. Such approaches allow
detecting inefficient expenditures at the beginning of designing of
new machinery, to exclude negative effects and imperfection of
constructive solutions, to mark the ways of solution and to get
necessary data for prediction of future directions of machinery
improvement while designing it. Creation of competitive machinery
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at modern technical level may be effectively performed only by
highly experienced scientists and by engineers-researchers, who
have deep appropriate theoretical knowledge, who operate modern
experimental researches and their results’ working out, who are
able to critically analyze received results.

The challenge of the article. Design of compositional scheme
of universal technological module for corn-harvesting with cob
peeling which would be adapted to modern requirements and to
the state of mechanized actions.

The results of researches. According to the predictions of
USDA, FAO and other international and national agencies, the
areas covered by corn are likely to increase and to supplant other
grain crops gradually. For last years in Ukraine the area of growing
corn has achieved about 3 million hectares and aggregate yield
of grains is more than 12,8 million tones [3]. Considering such a
rapid growth and constantly increasing demand on biological fuel
(which is mostly made from corn) we may expect a great increase
of sawing areas and rising of aggregate yield of the crop very soon.
Taking into account such a thorough increasing of corn production
in our country we have to ask ourselves how and by means of what
we would harvest already next year?

In agrarian sector of Ukrainian economics last time the process
of production deindustrialization has been taking place, the supply
of all the agrarian enterprises by modern competitive machinery,
reserve parts and fuels has become worse, and it is extremely
important as the machines are mostly worn out. Nowadays about
85...95% of corn-harvesting machines has worked out their
resources and are supported only by repair works. Thus the rate of
available machinery’s depreciation is greatly exceeds the rate if its
renovation. As a result the seasonal amount of work for harvesting
machines increases in 5 to 10 times, their exploitation terms
stretches. In such circumstances the time of harvesting extends
and annual yield loses make about 650...800 thousand tones
[1]. In Ukraine the available corn-harvesting machinery mainly
consists of domestic trailer combines KKII-3 (73%), self-propelled
ones KCKY-6 and 27% of adapters IIIIK-4, KM/I-6 and imported
ones. It has grown absolutely archaic long ago. For last years the
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park of corn-harvesting combines has catastrophically decreased
and makes 2,1 thousand pieces.

Such situation in our country is not unexpected. After short
examine of the development of corn-harvesting machinery’s
constructive and technical solutions we may make conclusion
that the creation of combine KCKY-6 at the end of 1970th became
national pride. It became basic domestic model and its universal
construction scheme mixed all the world long-term inventions
of that time. The development of the constructions according to
the classical scheme of corn-harvesting combine KCKVY-6 led to
further design of some new more perfect machines (self-propelled
KCKY-AC-20, trailers KKII-3, corn-harvesting devices KKII-2C
KMC-6-03, KMC-6-14, KM/I-6 and other ones).But their principal
constructive scheme hasn’t changed its character for half of century
and increasing in efficiency of work of further generations of corn-
harvesting machines was achieved mainly by changes in geometric
parameters of working tools or by increasing of gear power. So
how can we speak about accordance to modern requirements,
adaptability and competition? Such approach explained by the
widespread copying practices and construction of “new” harvesting
machines may make the work of most designing agencies and
scientists “unnecessary”. It’s clear that in modern global marker
economy such “copying” is possible, but it is made in such ways
and is worked up so assiduously that these copies has got their
own “faces” and are much more better than their precursors. It’s
a pity, but in our domestic agricultural machine-construction
system such copies sometimes don’t differ and mostly are worse
than the originals. Such copying can lead to great economical loses
and make impossible to compete by own projects especially under
the circumstances of modern competition.

While examining the principal scheme of the combine KCKY-6
(fig.1) according to modern requirements it’s possible to underline
number of key problem points in its construction even if we don’t
consider its power-consuming and material-containing .
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Fig.1 Principal scheme of the combine KCKY-6:
1- cob-separating device; 2 - cob auger; 3- cob transporter;
4- cob-peeling device; 5 - discharging device; 6 - bogie.

For example, how wouldn’t expenditures exceed 1,5%
(according to agrarian requirements) if the cobs are traumatized
beforehand? While separating the cobs on gleaners a strike of
different force appears and helps their traumatizing (the speed of
rotation of drawing shafts is 836 rotations per minute). And if to
consider the way which a separated cob passes before it gets into
the bogie one may understand the load applied to it especially
when cobs 2 are transported by auger (the speed of auger rotation
is 293 rotations per minute) without taking into account physical
and mechanical and size features of particular corn breeds and
hybrids. In this combine’s construction the changes of working
tools (cob auger, transporting tools and others) are not foreseen
but are calculated by their sizes and common features.

The same picture is being observed in constructive schemes
of domestic or import corn-harvesting adapters. Nowadays in
foreign countries the greater part of corn-harvesting machinery is
presented in the form of adapters. Foreign producers of harvesting
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equipment pay more attention to this question than to the
introduction of self-propelled corn-harvesting combines. Foreign
colleague achieved particular success in this field by applying
of global inventions in various fields of production in their corn-
harvesting machines’consruction during the last ten years. This
led to creation of new generation of corn-harvesting machines
providing greater reliability and quality of technological operation.
The models of adapters from distant foreign countries show about
95% solution of the problem of power-consuming and material-
containing decreasing by means of applying modern polymeric and
compositional materials. The main operating parts were principally
changed and power capacities were greatly decreased. In spite of
this factors the number of key problems in constructive schemes
has not been solved yet. The problems of grain and sugar corn
harvesting has not been solved almost entirely.

I s
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Fig.2. Principal scheme of adapter Acros.
In whole civilized world the great costs are applied into own technical
solutions beginning with expenditures for basic theoretical and
experimental research in order to solve these problems.
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In figure 2 the principal scheme of corn-harvesting adapter
Acros. Its technical characteristics and construction does not
differ very much from combine KCKY-6 (rotation speed of drawing
shafts 2-716 rotations per minute, cob auger rotation rate 4-240
rotations per minutes). That’s why the problems previously
mentioned are not solved yet. Therefore it is necessary to reduce
the interval L1...L6 and S or to exclude it at all in order to
decrease the traumatism and total expenditures.

According to research conducted on corn-harvesting machines
in some farms in the south of Ukraine, the average field loses of
domestic corn-harvesting machines and their foreign models does
not fit to modern agrarian requirements, to international quality,
standardization and certification requirements.

On the basis of theoretical and experimental research
conducted and of advanced experience of the Department of
Tractors and Agricultural Machinery of Mykolayiv National
Agrarian University the new construction of technological module
for corn-harvesting with cob-peeling was developed. The creation
of universal technological module was determined by some
factors. First of all it is the disposition of determined defects of
present corn-harvesting machinery schemes.

Secondly, the proposing technological module has to be universal
maximally in order to harvest not only corn for grains but also would
make possible to use it in harvesting grain and sugar corn.

Thirdly, it is its compactness and possibility to use in at
various conditions. For the years of Ukraine’s independence the
agrarian sector of economics reforming led to great re-distribution
of agrarian enterprises’ areas. According to statistic data [1] for
the last years the quantity of the farms with the area less than
100 hectares is about 60%. The efficient realization of extant
technological processes of technical equipment is complicated
greatly. This may be explained as major technological processes
are based mostly on by energy devices of 0,6; 1,4 and 3 class.
Their using is prearranged by the level of engine loading. The
purchasing of big and powerful machinery by such producers
doesn’t make any sense and the technical machinery rent
nowadays is too expensive. Though the providing of rapid setting
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of technological modules on chassis frame or of energy device
without changing in construction lets greatly increase its using
efficiency. In such conditions there are reasons to use energy
devises of class 0,6 (XT3-2511, CII-28, T-16MT types); 1,4 (XT3-
22021 type) and 3 (XT3-17222 type) providing its efficient using.

In figure 3the principal scheme of proposed technological
module which consists of an adapted cob-separating device of
many-factors action 1, its end without any transporting working
parts passes into cob-peeling device 3 with loosening unit 2 of
covering and of discharging device 4. The technological process of

the proposed module occurs in such way.
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Fig.3. Principal scheme of the proposed technological module.
The intervals L1...L6 and S are reduced to minimum or excluded at all and this
creates all the preconditions for high quality technological process operating.

Conclusions. The proposed technological corn-harvesting
module’s examinations and field tests conducted have proved
high efficiency of the proposed technical solutions. By its indexes
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and by technological operations quality, this construction is of
high technological rate. The following indexes prove this:

* Loses in free cobs make 0%:

* Damage of cobs makes 1,5%;

* Total loses in free grains with proposed device makes not
more than 1%.

To prove mentioned indexes the construction of the
proposed device needs thorough examination and tests in special
institutions.

The prospects of further scientific researches in this field have
to concern optimal constructive and technological parameters
of hitched technological modules and of further developing and
production of these constructive solutions.
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B. A. Tpy6baHb. Po3pobka KOMMOHYyBaJZIbHOI CXeMHn TeXHOJIOriYHoro Mo-
AYNsa AN 36MpaHHSA KYKypyA3u 3 OYNCTKOIO KavdaHiB.

Y crarTi npeacraBsieHO pe3ynbTaTtv [OCHIAXKEHb KOHCTPYKTUBHUX 0CO6/M-
BOCTeM IiCHyrouUnx 6a3oBux Mogesiei KyKypyA3036upasbHOI TEXHIKM 3 OYUCTKOK
KayaHiB, rnpoaHasii3oBaHO OCHOBHI HEAOJIKN IX KOHCTPYKTUBHUX pillleHb. 3arnporo-
HOBaHO HOBY KOMIMOHYBaJ/IbHY CXEMY TEXHOJ/I0MYHOro MoAyssi 6aratopaKTopHOI Aif
3 MOXXJINBICTIO VIOr0 BUKOPUCTaHHS AJ151 36UpaHHs KyKypyAa3un Ha 3epHO, HacCiHHEBOI
Ta UyKpOBOI KyKypyA3u. 3arporioHOBaHO rMpuHUNINOBO HOBY KOHCTPYKLIiO HaYirnmHoro
KYKYypyA3036upasibHOro KomMbasiHa 3 04NCTKOK KavyaHiB, agarntoBaHoro 4o Cy4acHux
BUMOIr T@ CTaHy MexaHi3oBaHux pobiT. Po3pobKa yHiBepcasibHOro TeXHOJ/10MYHOro
moaysns 6aratohakTopHOI 4iT nigBuLLye epheKTUBHICTb rnpouecy 36upaHHs KyKypy-
A3un Ta BiANoBiga€e Mi>KHapoO4HUM BUMOraM SIKOCTI, cTaHgapTu3ladii Ta ceptuebikadii.

KnrouoBi cnoBa: KyKypyasa, KyKypyA3036upasibHa TeXHIKa, TEXHOOMYHMI
MOAY/ b, OYNCTKA KadyaHiB, 06ropTka KadyaHiB KyKypya3u.
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B. A. [pybaHb. PazpaboTka KOMMNOHOBOYHOW CXE€Mbl TEXHOJIOrM4Y€CKOro
Moaynsa Ana y6opKn KyKypy3bl C OMUCTKOM NMOYaTKOB.

B cTatbe npeacTaB/ieHbl pe3y/ibTaTbl NCC/IEA0BAHNI KOHCTPYKTUBHbIX 0CO6EH-
HOCTeW CyLjecTByrowmnx 6a3oBbix Mogenen KyKypy30y60pO4YHON TEXHUKKU C oYmnLye-
HWEM Mo4YaTKoB, MPOaHaIN3npPoBaHbl OCHOBHbIE HEAOCTATKM UX KOHCTPYKTUBHbIX
peLlieHni, NpeasoxeHa HoOBasi KOMIMNOHOBOYHAsl CXeMa TEXHOJIOMMYECKOro MoAysis
A7151 y60pKu KyKypy3bl.

D¢ PHeKTUBHOCTb NMPUMEHEHNS TEXHOIOMMYECKOro MOAYJ11 MHOroghakTopHOIro
AencTBusi npu ybopke KyKypy3bl Ha 3€pHO 0 CpaBHEHMIO C 6a30BbiIM KOM6aKiHOM
3aK/1I04aETCsI B COKPALEHUN SKCayaTaynoHHbIX pacxogoB 3a CYET INOBbILLIEHUS
npon3BoANTE/IbHOCTU U U3MEHEHNS KaYECTBEHHbIX U KOJIMYECTBEHHbIX MoKa3arte-
s1es cobpaHHoOM NpoayKUnu.

KnroueBbie c/10Ba: KyKypy3a, KyKypy3a-yb6opo4yHas TEXHUKA, TEXHOJIOMMYec-
Kni MoAy/lb, O4YUCTKA r104YaTKoOB, 06EepPTKa MoYaTKkoB KyKypy3bl
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