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Abstract. The thesis is devoted to improving the universality and
effectiveness of the maize technology by developing technological
module, which can be used for corn for grain and seed and sweet corn.

In carrying out the thesis promoted Patent Information Search,
studied literature on the problems of mechanized corn harvesting.

Comparative multicriteria analysis of existing domestic and foreign
technology and existing functional schemes of different variants of layout
corn equipment installed feasibility of developing a new cob-separating
device device process module adapted to modern conditions of
harvesting, as well as the possibility of its use for corn for grain, seed
and sweet corn.

The analysis of the various designs cleaning technique developed
classification scheme cobs devices for separation, which can reveal
features of the implementation process for each generation devices,
traffic patterns set corn plant components and identify the main
advantages and disadvantages of each of the structures.

In theoretical analysis of mathematical models of different ways of
separating heads from the stems (tensile, impact, fracture, torsion) A
new set of features and patterns of nature destruction stalk, and also the
efforts resulting in the intersection of the stem with all types of loads.

Based on experimental studies proved rational structural and
kinematic parameters of the proposed module. Thresholds established
four main structural and technological factors that are crucial for the
proposed process module.

Production tests proved the effectiveness and efficiency of its work.
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Introduction. The technical level of corn gathering combines as
well as of all agricultural machines, is determined by the degree of
perfection in basic working organs and indexes of quality of
implementation in technological process, its reliability, power-
consumption and resource-demanding. The quality of implementation in
technological process criteria are regulated by agrotechnical
requirements on a machine for collection of corn on grain. Without the
observance of these requirements no corn-gathering technique can be
called modern and effective and it cannot be competitive.

Analysis of previous researches results. The great work on the
experimental and the theoretical study in this field are conducted by the
different research institutes of the former USSR and designer bureau of
the Kherson combine plant. Deep theoretical researches dedicated to the
calculations of cob-peeling devices were carried out by such famous
scientists as A. Buyanov, V. Bondarjov, M. Reznyk etc. But these
researches do not give the necessary data for resolving number of tasks
in the calculation of cob-peeling devices, they mostly explain the
questions of the calculations of their passing features and the efficiency
of corn-gathering machines. Existing modern elements of the theory
methodologically relies on the theory of the working machine’s efficiency,
provided for other fields of machine-building, the theory of machines and
combines exploitation and the studying of corn-gathering machines’ work
into the virtual circumstances of exploitation [1-3].

The practice of corn-gathering machines design today requires to
work out the theory of the corn-gathering machine’s efficiency, which is
tightly connects the process of design and the real circumstances of
exploitation. This could give the possibility to detect the unproductive
usage of working hours, to find the ways of its increasing and to get the
necessary data for prediction of the further machines improving while
designing them.

Exposition of basic material. Modern cob-peelling devices at best
under certain conditions are able to provide the degree of purification of
cobs wrappers at 86-90%. The degree of purification cobs from
wrappers by cob-peeling devices depends on many factors, including the
length and amount of steam cleaning rollers, the angle of the horizon and
speed, the activity of the working surfaces of rollers and their diameter,
the presence of clamping devices and others. The contact force
clamping the fork blades has great influence on the quality of cleaning
process, which ultimately affects its amortization.

Fig. 1 shows the kinematics of the interaction of the clamping
device with rubber blades 2 and fork 1. Let’'s consider the three most
typical mutual position of a single blade and fork: fig. 1a corresponds to
the initial moment of contact, Fig. 1b shows the moment when the blade
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is curving to the position of max bending and Fig. 1c shows the moment
when the blade is curving after passing the position of max bending.
Let’s consider the mathematical model of the interaction of the blade at
the time of max deformation. The rubber blade will assume a flat elastic
rod with a console fixing in it A (Fig. 2) Analysis of the blade as elastic
beams — console shows that it is subjected to great deformation of
deflection.

—_— WJ,

de

Fig. 2. Scheme of the great depression console: 1 — starting
position, 2 — deflection position.

For the mathematical description it should be used the theory of
bending beams with large deflection [4]. We believe that the console is
influenced by the power P' attached to the free end of the console.
According to [5] beam deformation equation is:

do
EI I M, (1)
where: E — modulus of elasticity of the material; / — moment of inertia of
the cord; © — bending angle (angle of the line basins); dl — element curve

bending beam; M — bending moment.
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Moment of inertia of the beam:

bh?
== (2)
where: b — width of the blade; h — the thickness of the blade.The current
length of the beam [/ lies in the range 0 < [ < L where
L — length of the blade. The value of the curvature of the beam d © /dl is

associated with a bend w (x) known formula [1]:
d>w
do 2

W{H[CZJTQ ’ 3)
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Fig. 3. Dependence of ., y;, x,, bending in point B.

In the case of small deformations w (dw / dx) <1 formula (3) takes
the form:

0 _d’w

dl - dx? (4)
which is the basis of the linear theory of bending, but in this case it
cannot be applied. Bending equation (1) must be supplemented with

boundary conditions:
- at the fixed end:

1=0: 0=r/2, (5)
- at the free end:
I=1: M=0, (6)



Thus, determining of the parameters of bending beam has
boundary value problem (1), (5), (6). Integrating equation (1) with the
boundary conditions (5), (6) we can get:

/2
-2 [ T (7)
2p cos Oy —cos 0
where: In © — angle bending at the free end beam with / = L.

Let's make Perform some calculations. Fig. 3 shows the results of
calculation and Fig. 4 each max bending effect on the parameters O in
the bending beam.

Wondering ratio H/L the curve H/L(6;). Defining the angle Og

we’ll find contact force p, .

N[ do 2
P _[Ej ['([ \/cos 0 —cos Oy J ’ (8)
or
cos 0 doO
e [zHJ[ m} ®)
S Sz
e
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Fig. 4. Influence of max bending ©Og on parameters of bending
beams.

For easier calculation in Fig. 4 the graphs of functions are shown:
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A
filos)=| | —2— (10)
: -([ Jcos 8—cos Oy

O

do
fHlls)=| | —1 . 11
2( B) -([ JJcos 8 —cos Oy ( )

Conclusions. According to the conducted research theoretical and
outgoing dependencies of corn cob is pressed against cleaning rollers
with its weight and force of clamping blades. As a result of these forces
action between the cob and rollers the contact forces ~, N,. appears.

In turn, forces F, F, will seek to break the wrapper heads. In addition, as

N, =N, , i # 1, by virtue of inequality £ =F, will fork rotation on rollers. If
F,>F,, then the rotation will be clockwise when F,<F 6 rotation is
counterclockwise.
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TEOPETUYHUI AHANI3 CTPYKTYPHUX TA KIHEMATUYHUX
NMAPAMETPIB YOAP-MITIHIY NPUCTPOIO AJ1A TPAHCINOPTHOIO
3ACOBY KYKYPYA303BEUPAJIbHOIO KOMBANHA
B. I'py6ah, K. QymeHko, I. Jlicosuti, O. BoHOapeHkKo

AHoTauis. Cmamms npucesiyeHa 800CKOHarsIeHHK
YHigepcaribHocmi i egheKmueHOCMi mexHo1o2il sUPOUWY8aHHS KyKypyo3u
3  po3pobkow  mexHosio2iHHO20  MOOyrns,  Akulu  Moxe  6ymu
guKkopucmaHut Ornsi KyKypyO3u Ha 3€epHO | HaciHHesul i cornooKoi
KyKypyO3u.

[Npu BukoHaHHi pobomu rposedeHO nameHMmMHo-iHopmauitiHUl
rnowyk, eus4yeHa rimepamypa 3 rnpobriem MexaHizoeaHo20 3b6upaHHs
KyKypyO3u.

bazamokpumepianbHut rnopieHsINbHUU aHarnia ICHYrOHUX
8IMYU3HAHUX | 3apybiKHUX MmexHOosoail ma yHKUIOHarbHi CXeMu Pi3HUX
gapiaHmie = KOMMOHY8aHHS  KyKypyd303buparnbHo20  0briaOHaHHHI.
BcmaHoerneHa OouinbHicmb po3pobKku HO8020 rodamkoomaoerisou,eeo
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npucmporo, npouyec-modyns, adarnmosaHo20 00 Cy4YaCHUX yMO8
npubupaHHs, a makox MOoXrugicme U020 suKkopucmaHHs 05 KyKypyo3u
Ha 3epHO, HaciHHs ma cos100KOI KyKypyO3u.

AHarniz  pi3HUX  KOHCMPYKUili  O4YUCHOI mexHIKu  00380/1U8
po3pobumu KnacucikauitiHy cxemy rpucmporo Os5s 8I00KPEMIIEHHS
KayaHie, sIKi MOXymb euseumu ocobriueocmi rnpouecy peanizauii ons
KOXHO20  rOKOJIHHA  ripucmpois, mpagik Habopy KOMMoHeHmIe
KyKypyd3u ma eu3Hayumu OCHOB8HI repesaau | HedOosliKu KOXHOI 3
KOHCMPpPYyKUiU.

Y meopemuyHomMy aHaniai MmamemMamuyHUx modersiel 8U3Ha4yeHo
PI3HI criocobu 8iddirnneHHs1 2051080K 8i0 cmeberl (Ha po3msa, yoap, 3nam,
Kpy4YeHHs), Hosul Habip ocobnusocmel i 3aKOHOMIpHOCmMeU rpupodu,
pyuHysaHHs cmebrna, a makox 3ycusnns y pe3yrnbmami rnepemuHy
popwmesHsi 3 6yO0b-IKUMU murnamu HagaHMaxeH»b.

Ha ocHosi  ekcriepumeHmarnbHUX  OOCriOXeHb  008e0eHO
pauioHarsbHi KOHCMPYKMUBHO-KiHeEMamuyHi napamempu
3arporoHogaHo2o Modysis. BcmaHoerneHi nopo2osi 3Ha4eHHs1 Homupbox
OCHOBHUX CMPYKMYPHUX | MexHO/I02IHHUX ¢hbakmopie, wWo marmb
gupiwarbHe 3Ha4yeHHs 07151 3arporioHo8aHo20 MOOYIIsl MPOUEcy.

BupobHuui sunpobysaHHs nokasasu egpekmusHicmse yiei pobomu.

KnrouoBi cnoBa: kykypyd3o3bupasibHa MawuHa, yoap-niniHa
npucmpiu, muck, npucmpit

TEOPETUYECKUN AHAIIN3 CTPYKTYPHbIX U KWHEMATUYECKUX
NMAPAMETPOB YOAP-NMUITUHIA YCTPOUCTBA And
TPAHCIMOPTHOIO CPELOCTBA KYKYPYOA303BUPAJIbHOI'O
KOMBAUHA
B. 'py6aH, K. ymeHko, U. Jlucoesil, A. BoHOapeHKO

AHHOTaUuUA. Cmambsi  nocssuwjeHa cosepuieHcmeosaHUuo
yHuUgsepcasnbHocmu U 3ghgekmusHoCmu mexHos/02uU 8bipaujusaHusi
KyKypy3bl C paspabomkol mexHosro2u4ecko2o MoOyris, Komopsblil
Moxxem Obimb UCMOIb308aH O KyKypy3bl Ha 3€pHO U CeMeHHoU U
criaokoU KyKypy3bl.

lpu 8bIMOJSTHeHUU pabomsi rnpouseedeH rnameHmHo-
UHGOPMaUYUOHHbIU MOUCK, U3y4deHa Jumepamypa no npobriemam
MexaHuU3uposaHHoOU ybopKuU KyKypy3bl.

CpasHumersbHbIU MHO20KpUMepuasbHbIU aHau3 cyuecmsyrouwux
omeyecmeeHHbIX U 3apybexHbIx mexHosio2ul U cyuwecmeyroujue
YHKUUOHallbHbIe  CXeMbl  pas/fiuYHbIX  8apuaHmMo8  KOMIMOHOBKU
KyKypy30ybopo4yHo2o obopydosaHusi. YcmaHosrieHa UuerecoobpasHocmb
paspabomku HOB020 roYyamkoomoensweao ycmpoulcmea, npouecc-
MOOyrisi, adarmupos8aHHO20 K COBPEMEHHbIM ycrioeusm ybopKu, a
makxe 803MOXHOCMb €20 UCMOob308aHUsi 0N KyKypy3bl Ha 3€pHO,
ceMeHHOoU u criadKol KyKypy3bl.
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AHanus pasfnu4yHbIX KOHCMPYKUUU O4YUCMUMEsIbHOU MeXHUKU
rnoseosusn paspabomams KraccugukalyuoHHyto cxemy ycmpoutcmea 0rs
omoersieHUsi o4amkoe, Komopbkle Mo2ym ebisieumb 0cobeHHocmu
npouecca peanusayuu 05 Kax0020 MOKoeHUs1 ycmpoucmas, mpaguk
Habopa  KOMIMOHEHMO8  KyKypy3bl U  ornpedenums  OCHOBHbIE
npeumyuwiecmea u HeOocmameku Kaxxoou U3 KOHCmpyKyud.

B meopemuyeckom aHanusle Mamemamuyeckux mooernel
ornpederieHbl pasriuyHble criocobbl omoerieHuss 20710860k om cmebrnel
(Ha pacmsiXeHue, ydap, U3/IOM, Kpy4eHue), Hoebli Habop
ocobeHHocmel u 3aKkoHOMepHocmel rnpupoodbl, paspyuweHuss cmebrs, a
makxe ycunusi 8 pesyrbmame rnepecedyeHusi hopwmesHs ¢ obbimu
murnamu Hazgpy30K.

Ha ocHose akcnepumeHmarnbHbix uccredogaHull OoKa3aHo
pauuoHarbHbIe KOHCMPYKMUBHO-KUHEMamu4yecKue napamemps|
npednazaemMo2o MOOyris. YcmaHo8s/1eHHbI  110po208ble  3Ha4YeHUs
YembIpPeX OCHOBHbLIX CMPYKMYPHbIX U MEXHOI02UYECKUX (haKmopos,
umMerowux pewaruee 3HadyeHue Ons  npednazaemMo2o  MoOyrisi
rpouecca.

llpou3dsodcmeeHHble ucrbimaHusi rokasanu 3ghgpeKkmusHoCmb
amou pabomeil.

KnioyeBble cnoBa: Kykypy3oybopoyHasi MaWuHa, yoap-
nunuHe ycmpolicmeo, assieHue, ycmpolicmeo

Y[OK 631.352.4(088)

TEHOEHUII PO3BUTKY BE3MIAMNIPHOIO 3PI3YBAHHA
POCJNIMHHOCTI 3 NMUBUHN TUCAYONITb | 4O CbOIrOAEHHA

O. M. lNozopineyb, kaHOUGamM MexHiYHUX HayK
M. C. BonsiHcbKul, iHXeHep
e-mail: mvolyanskij@yandex.ua

AHoTauia. HaesedeHo 8 icmMOpUYHOMY pPO38UMKY 3HapPS00s |
Kocapku 6e3nionipHo20 3pi3yeaHHs POCSIUHHOCMI, cucmemMamu308aHOo
munu pomauitHux Kocapok Ol 3azomiersii Kopmie y euansidi 3es1leHo20
KOpPMY, CiHa i CiHaxy, a makox KocapokK 0risi 06Kowy8aHHS pOCIUHHOCMI
Ha obo4uHax Oopie, 8i0KocCIi8 i MesliopamueHUX KaHarax ma eudasieHHs
POCIIUHHOCMI, W0 3Haxo0umbCs y pycrax MmesiopamueHuX KaHarsie, y
cadax, 2a3oHax mouio.

PomauilHi KocapKu 3 8epmuKalibHOK 8iCCto 0bepmaHHSs pomopis i
8 rnepcriekmusi 3Haulymb WUPOKe 3acmocy8aHHsl 8 Kocapkax i
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