QISHLOQ XO*‘JALIGINI MEXANIZATSIYALASH
ILMIY-TADQIQOT INSTITUTI (QXMITI)

SCIENTIFIC-RESEARCH INSTITUTE OF
AGRICULTURAL MECHANIZATION (SRIAM)

YUQORI SAMARALI QISHLOQ XO‘JALIK
MASHINALARINI YARATISH VA TEXNIKA
VOSITALARIDAN FOYDALANISH DARAJASINI
OSHIRISHNING INNOVATSION YECHIMLARI

INNOVATIVE SOLUTIONS FOR CREATING HIGHLY
EFFICIENT AGRICULTURAL MACHINERY AND
INCREASING THE EFFICIENCY OF USE OF
TECHNICAL MEANS

GULBAHOR - 2024



O‘ZBEKISTON RESPUBLIKASI
QISHLOQ XO‘JALIGI VAZIRLIGI

MINISTRY OF AGRICULTURE OF THE
REPUBLIC OF UZBEKISTAN

QISHLOQ XO‘JALIGIDA BILIM VA
INNOVATSIYALAR MILLIY MARKAZI

NATIONAL CENTER FOR KNOWLEDGE AND
INNOVATION IN AGRICULTURE

QISHLOQ XO‘JALIGINI MEXANIZATSIYALASH
ILMIY-TADQIQOT INSTITUTI (QXMITI)

SCIENTIFIC-RESEARCH INSTITUTE OF AGRICULTURAL
MECHANIZATION (SRIAM)

YUQORI SAMARALI QISHLOQ XO‘JALIK MASHINALARINI
YARATISH VA TEXNIKA VOSITALARIDAN FOYDALANISH
DARAJASINI OSHIRISHNING INNOVATSION YECHIMLARI

Xalgaro ilmiy-texnik konferensiyasi

ILMIY MAQOLALAR TO‘PLAMI

INNOVATIVE SOLUTIONS FOR CREATING HIGHLY
EFFICIENT AGRICULTURAL MACHINERY AND
INCREASING THE EFFICIENCY OF USE OF TECHNICAL
MEANS

International scientific and technical conference

COLLECTION OF SCIENTIFIC ARTICLES

GULBAHOR - 2024



XJOMKOYOOpPOYHBIM ammapar ¥ MOBBIIMICHBI TEXHHUYECKOTO YPOBHS BEPTHKAIBHO
H_IHI/IHI[CJ'IBHOI;'I DL 20 05 0
Puzae¢ A.A., Hynoawes A.T., Kynoowes J.A., Jucypaeea H.B. Uncnenusie
HCCICAOBaHUA NPOU3BOAUTCIBHOCTH BCPTUKAJIBbHO-IIIMUHACIBHBIX XHOHKOy60pO‘-IHBIX

Shoumarova M., Abdillayev T., Yusupov Sh.A. Vertikal shpindelli mashina gismlari
harakat yuritmalarini eleKtirlashtirish............cccooeiiiiiiii e
Abdazimov A., Usmanov M., Mirzayev B., Dadaboyev B. Paxta terish apparati texnologik
balandligini avtomatik rostlash uchun kirish kattaligini tanlash..............ccccccooeviiiiiciene
Hopkysuee O.C. AHanu3 KHHEMATUKH 31U U TUIOLMKINYECKOTO JBMKEHUS IITTHH IETIeH
BEPTUKAIHHO-IITUH/IETBHOTO YOOPOUHOTO AIITAPATA. ...c..veeeviesrisieesreasresseessnesseesnessnesseennes
Abdazimov A.D., Saytov U.A. Qo‘zg‘aluvchan ramkali paxta terish apparati yuritmasini
tAKOMIITASEITISN. ...t
Xajiyev M.X., Omonov N.N., Atadjanova M.N. Paxta hosilini bir o‘tishda terib olish
uchun VSh PTM terish apparati yaratish hagida............c.ccceeveieiieiiiicseccce e
Pasymos III.T., Paoxcanbae¢ Y.A. KycrozaBonsuieM CBOWCTBE 3SJUIMITUYECKOTO
OapabaHa XJIOTTKOYOOPOUHOM MAIITHHBL. .......cerureesreessreaseessreassesssneessesssseessesssnsessesssseessessnneees
Abdazimov A., Pirnazarov Sh., Siddikov Sh.Sh. Paxta terish apparati texnologik ish
jarayonini virtual modellashtirish: ta'limga innovatsion yondashuv.............c.ccccoovriviinnnnn.
T'aooscues I1L.H., Maxmymoe M.M., Pamazanoea I'.I. MamvHa U5l IOJATOTOBKH ITOYBBI
K KOMOQHHOBOM YOOPKE KAPTOMEIIS. .....vevveviesiiesristeeresirestee st ssee st e e sne e e sne e s e
Hypoe b.3. Amupoe¢ H.P. ®Duznko-MexaHW4yeckHMe M OMOJIOTMYECKHE CBOICTBa
KOPHEKITYOHETITIOZOB. ... vvvteestesteesteeste st sbe et sbe bbb e bbb e sn e e b e e st e b e e et nne e
Norchayev R., Norchayev D., Norchayev J., Ovlayorov S., Jo‘rayev O‘., Xoliqov B.,
Sodiqov X. Respublikamiz tuprog-iglim sharoitiga mos energiya-resurstejamkor texnika
VOSITAlArNE YaratiSh..........c.oooviiiiiece e
Sherov D. Kunjut hosilini yig‘ishtirishda don nobudgarchiligini kamaytirish yo‘llari..........
Ravshanov Sh.U., Sherov D.X., Choriyeva D.N. Kunjut hosilini yanchib olish qurilmasi
konstruksiyasi va yanchish barabani parametrlarini asoslash..............ccccccovovviivieiviiciinnne
Ravshanov Sh.U., Bozorboyev A.A., Choriyeva D.N. Kunjut o‘simligini o‘rish qurilmasi
konstruksiyasini 10yihalash aSOSIAri..............ccueiiiiiiiiiicie e
Maxmudov Sh. Piyoz va sabzi urug‘larini yig“ishtirishning bugungi kundagi muammolari
VA YECNIMIAIT....ciiiiice et e e e raeenree e
3mam<yﬂoe X.M. 3aBucuMocCTh KadecTBa OOMOJIOTA Malla OT YaCTOTHI BpalCHUA
MOJIOTHITBHOTO O@PAOAHA. ......veeveeireeieiairie e st et e e e e st e e sne e s e e me e e e e nne e s e e ennneens
Xudayarov B.M., Raximov Y.S. G‘o‘zapoyani maydalash bo‘yicha olib borilgan tadgigot
nashrlarining bibliometrik tahlili..............oocooiiiii
Mamatov F.M., Karimov R.R., Musurmonov |.E., Choriyev R.M. Takomillashgan
barmogli-xalgasimon xaskashning ishchi organi parametrlarini asoslash...............ccc.ccccv..
Baxadirov G. A., Umarov B. T. Tasmali saralash mashinasi ishchi yuzasida kartoshka va
piyoz tuganaklari harakatining tahlili..............ccoeoiiiiiiie e
Xaliqulov M.A. Experimental results of the universal root crop harvester..............ccccceeuee.e.
Fozilov G.G., Khudayberdiev Sh.Z. Theoretical research of the process of cutting knife in
the grinding chamber of the new innovative smart corn-seed grader device.............ccccvenee.

257

261

267

271

274

281

284

288

293

298

302

305

310

314

322

327

330

332

337

341
346



UDC 631.355.3.

THEORETICAL RESEARCH OF THE PROCESS OF CUTTING KNIFE IN THE
GRINDING CHAMBER OF THE NEW INNOVATIVE
CORN-SEED GRADER DEVICE

Fozilov G.G. (National Research University “TIIAME”),
Khudayberdiev Sh.Z. (KITATNRU “TIIAME™)

We decided to compare the results of experiment with properties of seed-corn. According
to some agronomic researchers’ observation, there is special determination method to harvest corn-
crop for producing seed-corn. Finally, according to above mentioned observations and analysis, it
is an actual theme to do research on creating new innovative corn-seed preparing technologies and
grader machines based on smart technological methods. Otherwise, it is difficult to grade precise
properties of corn-seed [1].

According to performed research and observations, we invented new innovative corn-seed
grader that peels the husks, threshes the grain and separates precise sized corn-seed during one
technological process. The 3D technological schema of the new innovative corn-seed grader
device was developed [2] fig. 1.

The corn-seed grader consists of a bunker-1, pod-corn feeder hole-2, husk-peeling rollers-
3, ear-corn transporter-4, threshing drum-5, rasp bar-6, elevator-7, auger-8, electric motor 9,
frame-10, disk for cutting precise part of ear-corn-11, ear-corn feeding gutter-12, outlet gutter for
pith and husk-13, grinding knife-14, grinding chamber-15, outlet gutter for ground forage
production-16.

The technological process of the devise is performed as following: pod corn is fed into
bunker 1, where the pod-corn falls through feeder hole 2 and arrives on husk-peeling rollers 3.
Then, rollers peel husk of the pod-corn. Next stage, ear-corn falls in feeding gutter 12 where
transporter 4 holds and carries ear-corn toward cutting disk 11 where top and bottom unavailable
parts of the ear-corn are cut off. Subsequently, precise middle part of the ear-corn is threshed by
drum 5. During the next step, threshed grain is separated according to its precise sizes. Backtrack
parts of the corn like peeled husk, top and bottom parts of ear-corn are fed into grinding chamber
15 through outlet gutter 13 where they are ground as a forage production. The device is moved by
electro motor 9.

right side vision left side vision
Figure 1. New innovative smart corn-seed grader device
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The methods of research, the development of a device for threshing husked ear-corn and
separating grain were carried out taking into account the experience of our domestic industry and
foreign engineering. Theoretical studies on the justification of the technological process of the
device, dimensions and modes of working bodies were carried out based on the laws of applied
mechanics and the rules of mathematical analysis.

According to the grinder operation process, the husks coming out of the hopper must first
be grinded to a certain size by the shredder knifes. For this, it is important to consider the
interaction between the sawdust coming down from the hopper and the grinder knife and determine
the correlation between their movements.

In the grinding chamber, we make the following assumptions about the interaction between
the cob and the grinding knife:

1. The rod falls towards the knife from a certain height at the same speed.

2. The first knife cuts through the stubble and then the stubble moves downward without
changing its position until the second knife comes to cut the stubble. we look at it.

3. The second knife is located at 180° from the first knife, that is, on the opposite side.

In that case, the rotor of the grinder must be half-turned so that the second knife can come
and cut the grain. We determine the time it takes for the second knife to reach to cut the stalk in a
half rotation of the rotor as follows [3]

160 30
““2n, n @

r
where tx — cutting the stub of the second knife in half rotation of the rotor time to arrive for, s;
nr — number of rotor revolutions, rpm.

Now, considering the corncob falling from a certain height towards the grinder knife as a
material body, we will consider its movement based on the well-known laws of theoretical
mechanics.

In this case, the rod moves up and down under the influence of gravity, and its motion is
according to the differential equation

mh; =mg, e
where m — the mass of the cob, kg; hs— the height of the fall of the cob, m; g —free fall acceleration,
m/s?.

Integrating this equation, we find the speed of the cob falling towards the grinder knife

Ve =0t + G, (3)
where V. — the speed at which the cob is falling towards the grinder knife, m/s; ti — the time when

the cob falls towards the grinder knife, s; C1 — integral constant.
(3) by integrating the equation, we determine the falling height of the cob

gt:
hf =7f+C1tf +C2’ )

where C> — integral constant.

tr=0 at hs=0; V=0 because they are C1=0 and C>=0.
In that case (4) the expression will look like this:
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gt?
h, =7f. (5)

From this expression, we derive the expression that determines the time t; of the cob falling

towards the grinder knife
t [2h,
Y R (6)
g

If we transfer the value of tm from the expression (6) to the expression (3), then the
expression of the speed of the cob falling towards the grinder knife will be as follows

Ve =4/20n . )

Depending on the time tm of the cob falling from the top and the falling speed V., the
length of cutting or grinding the cob is as follows

I, =Vt,, (8)
where lg — the length of cutting or grinding the cob, m.

Taking into account the expression (7) from the expression (8) the time of falling of the
cob can be written as follows

t =998
TV Jagh ®

In order for the cuttings to be cut or grinding to the desired size in the grinding chamber,
the time it takes for the second knife to reach the cuttings in half a rotation of the rotor, tx is less
than or equal to the time the cuttings fall from the top, tr the following condition must be met

=t (10)
According to expressions (1) and (9), condition (10) can be written as follows
0 b
n, 2gh, D

The expression (11) is an formula of the interaction between the cob falling from the hopper
and the grinder knife, and this expression determines the relationship between the drop height of
the straw hy, the number of revolutions of the rotor with the grinder knife ng, and the grinding
length |g.

From this expression, we determine the number of rotor revolutions nk, which provides the

required grinding length Iq
30,/2gh,
N, — (12)
g
According to above mentioned observations and research about determination the number
of rotations of the rotor with a grinder knife, we achieved following results.

\

Conclusion

If g=9.8 m/s?, the falling height of logs is structurally h+=0.15 m, according to calculations
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according to the expression (2.12), the number of rotations of the rotor with a grinder knife turns
out that must be greater than 2571.9 rpm.
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Doszunoe I.I'., Xyoaiioepoueg I11.3. Teopemuueckoe uccnedosanue npoyecca padomaol
pedxcyuiezo HodMca 6 Kamepe 00moioma HO6020 UHHOBAWUOHHO-UHMENIEKMYATbHO20
ycmpoiicmea 013 pazoesieHusn KyKypy3HvlX 3epeH.

B cmamve npedocmasnensvt pesynbmamvl meopemuyeckux UCCIe008aHUL NO U3VHEHUIO
paboueco npoyecca pexcywe2o Hoxca 6 Kamepe 00MOIOMA HOB020 UHHOBAYUOHHO-
UHMELIeKMY ANbHO20 YCMPOLUCMEa, Pa3oensioueco 3epHa KyKypy3bl N0 MOYHbIM PA3MePAaM.

Fozilov G.G., Khudayberdiev Sh.Z. Theoretical research of the process of cutting knife
in the grinding chamber of the new innovative smart corn-seed grader device.

This article presents the results of theoretical research on the study of the working process
of the cutting knife in the threshing chamber of the new innovative smart device, which separates
corn kernels in precise sizes.
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BJIUAHUE YT'JIA 3ATOYKH PEXXYIIEI'O HOKA HA CTEIIEHb PACIHIEIIVIEHUSA
CTEBJIEN IYCTBIHHBIX KOPMOBBIX PACTEHU

Tonubaes A.E. (LHUTT), Xa3zue C.A.(HUNMCX), 'opnoBa N.I'. (Taml"'AY)

B HacTosmiee BpeMs U3-3a OTCYTCTBUS CHEIHMATIBHBIX KOPMO-YOOPOUHBIX MAIlluH, yOOpKa
ITyCTBIHHBIX PACTEHUHN OCYIIECTBISETCS BPYUYHYIO, METOJAOM KETMEHHOM PyOKH, YTO CUMTAETCs
MaJIONPOU3BOIUTENIBHBIM U IKOJIOTUYECKU BPEIHBIM, IPOBOLMPYIOIINM 00JIE3Hb M YHUUTOXKEHUE
pacTeHHid, YTO MNPHBOIUT K Jjerpamanuu mactomm [1]. TexHomorusi 3aroTOBKM ceHa C
€CTECTBEHHbIX AapUIHBIX NACTOMIL, OTIMYAOMUXCA HHU3KOM ypOKalHOCTBIO, [JOJDKHA
MpeAyCMaTPUBATh PETYJIIPHOE HAKOIUIEHHE KOPMOBOM Macchl B IpoIlecce CKamuBaHus [2].
[IpoBeneHHBI aHANM3 TEXHOJOTUH M yOOPOYHBIX MAIWH, SBJSIOMIUXCS  OCHOBOU
YCOBEPIIEHCTBOBAHHBIX TEXHOJOTMYECKUX IPUEMOB W MAIIMH JUId 3aroTOBKM CEHa C
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