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Annotatsiya: Fan-texnikaning keskin sur‘atlarda rivojlanishi jarayonida kundan kunga yuqori
mustahkamlikka ega bo'lgan materiallar, yugori haroratga chidamli materiallarga bo'lgan talab ham
kuchayib bormoqda. Yaratilgan mashinalar, tayyorlangan konstruksiyalar va qurilgan inshootlar
chidamli, mustahkam bo‘lishi va uzoq vaqt xavf-xatarsiz ishlashi talab etiladi. Bunday vazifalarni
bajarish uchun malakali mutaxassislarni tayyorlashda materiallar garshiligi fanining ahamiyati juda
katta. Shu sababli ushbu magolada zamonaviy texnikalarda ishlatiladigan va buralishga ishlaydigan
har qanday vallarni hisoblash usuli va diagrammalari ko‘rib chiqilgan.

Kamut cy3nap. Materiallar garshiligi, val, diagramma, burovchi moment, buralish burchagi,
urunma kuchlanich.

PACUYET MPOYHOCTHU BPAIIAIOIINXCS BAJIOB B CEJbCKOXO03S1HCTBEHHBIX
MAIINHAX
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! TamKeHTCKUH rOCYy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
2 Slaruepckuit punnan TalKkeHTCKOro XUMUKO-TEXHOJIOTMYECKOT0 HHCTUTYTA

AHHoTanms: B nporecce OypHOro pa3BUTHs HayKH M TEXHUKH NMOTPEOHOCTh B MaTepHaliax ¢
BBICOKOM TPOYHOCTBIO M TEPMOCTOMKOCTBIO TOCTOSIHHO pacTeér. Co3gaBaeMble MallUHBbI,
M3rOTaBIMBAaEMble KOHCTPYKLIMH W BO3BOJUMBIE COOPYKEHMsI JIOJDKHBI OBITh IPOYHBIMH,
JIOJTOBEYHBIMU M O€30MAaCHBIMU B JKCIUIyaTalliM B TEYEHUE AIMTEIbHOro BpeMeHH. Hayka o
COIIPOTHBIIEHUM MAaTepHajoB MMEET OOJbIIOE 3HAYEHHE B TMOATOTOBKE KBATU(HUIIMPOBAHHBIX
CIEIIMAJIMCTOB I BBIIIOIHEHHS TaKuX 3a1a4. [looToMy B TaHHOM CTaThe PACCMAaTPUBAIOTCS METOABI
pacuéra u cXembl BaJIOB, HCIOJIb3yEMBIX B COBPEMEHHBIX MalllMHAX U pabOTAIONIMX Ha KpyYCHHE.

KuaroueBbie ciaoBa. CompoTHBIEHHE MaTepuaia, BaJl, CXeMa, KPYTALIUH MOMEHT, Yyrol
Kpy4YeHUs, HapsHKEHUE XO0/1a.
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Abstract: In the process of rapid development of science and technology, the need for
materials with high strength and heat resistance is constantly growing. The machines being built, the
structures being manufactured, and the structures being erected must be strong, durable, and safe to
operate for a long time. The science of material resistance is of great importance in training qualified
professionals to perform such tasks. Therefore, this article discusses the calculation methods and

schemes of shafts used in modern machines and operating on torsion.
Keywords. Material resistance, shaft, diagram, torque, torsion angle, tensile strength.

Kirish. Fan-texnikaning keskin sur‘atlarda rivojlanishi jarayonida kundan kunga yugqori
mustahkamlikka ega bo'lgan materiallar, yugori haroratga chidamli materiallarga bo'lgan talab ham
kuchayib bormoqda [1]. Rivojlangan fan-texnikaga ega davlatlarda tobora ko'proq yirik inshootlar,
baland binolar, zamonaviy samolyotlar, kemalar, mashina-mexanizmlar vyaratilishida yangi
zamonaviy texnologiyalar yordamida vyaratilgan yangi, kam urganilgan materiallardan
foydalanilmoqda [2].

Yaratilgan mashinalar, tayyorlangan konstruksiyalar va qurilgan inshootlar chidamli,
mustahkam bo‘lishi va uzoq vaqt xavf-xatarsiz ishlashi talab etiladi [3]. Bunday vazifalarni bajarish
uchun malakali mutaxassislarni tayyorlashda materiallar garshiligi fanining ahamiyati juda katta [4].

Shu sababli ushbu magolada zamonaviy texnikalarda ishlatiladigan va buralishga ishlaydigan
har ganday vallarni hisoblash usuli va diagrammalari ko‘rib chiqilgan (1-rasm) [5].
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1-rasm
Mexanik detalning o°qi bilan to‘g‘ri keladigan har ganday moment vektori Aylanuvchi moment
vektori deb ataladi, chunki moment detalni shu 0°q atrofida burashiga olib keladi. Bunday momentga
uchragan balka buralish holatida deyiladi (2-rasm) [6].

2-rasm.
Buralishga qarshilik ko‘rsatuvchi doiraviy kesimli brusga val deyiladi. Valning og‘irlik
markazidan ixtiyoriy p masofada yotuvchi nuqtalarida hosil bo‘ladigan urinma kuchlanish quyidagiga

teng bo‘ladi:
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M b
T=—"p 1)
J
P
bu yerda:

M ° — burovchi moment:
J b qutb inersiya momenti.

Eng katta urinma kuchlanish val ko‘ndalang kesimining eng chekka nuqtalarida paydo bo‘ladi:

M b
T=—- 2
W
P
bu yerda:
Wp — polyar garshilik momenti.
Buralish burchagi quyidagi Guk qonuni bo‘yicha aniqlanadi:
M® -1
M7 3
Y76
P
bu yerda:
| —val uzunligi;
G- Jp — valning buralishdagi bikrligi;
@ —radianda o‘Ichanadi.
Nisbiy buralish burchagi quyidagiga teng:
M b
0 = (4)
G-J,
Valni loyihalashdagi hisoblar ikki xil shart bo‘yicha amalga oshirladi:
— mustahkamlik sharti bo‘yicha:
M o
T . = <|7r
=y [7] )
— bikrlik sharti bo‘yicha
M b
6. =—=<[6 6
S [6] (6)

Bizga quyidagi ko‘ndalang kesimi aylanadan iborat bo‘lgan va tashqi burovchi
momentlar bilan yuklangan po‘lat val berilgan bo‘lsin (3-rasm). Val uchun ruxsat etilgan
kuchlanish [t] = 130 MPa ga teng. Shifr bo‘yicha a=1,4m; b=0,5m; c=1,1m;

T, =21kNm; T, =12kNm; T, =22kNm; T, =6kNm.
T T, r, T
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Talab etiladi:
1) berilgan val uchun burovchi momentlar epyurasi qurilsin;
2) valning diametri mustahkamlik va bikrlik shartiga binoan tanlansin;
3) valning aylanish burchagi epyurasi qurilsin;
Yechish
1. Noma’lum tayanch reaksiya kuchi To ning giymatini aniglaymiz:

2 M(T})=0;
T,=T,-T,-T,+T,=27-12-22+6=-1kNm
2. 3-rasmni kesish usulidan foydalanib uchastkalarga ajratamiz va burovchi momentni
giymatini aniglaymiz

(4-rasm).

|
1-uchastka 0 <7, <C o‘zgaradi. Burovchi momentni qiymati M b — T3 =22kNm

T, 1, + I, T

4-rasm.

2 —uchastka O < Z, < & o‘zgaradi. Burovchi momentni giymati
M," =T, +T, =27 + 22 =-5kNm

3 - uchastka O < Z, <D o‘zgaradi. Burovchi momentni giymati

MM =T, -T,+T,=12-27+55=7kNm
4 —uchastka 0 < z, < @ o‘zgaradi. Burovchi momentni giymatiga teng bo*ladi.
MY =T, +T,-T,+T,=—6+12—-27+55=1kNm
ga teng bo‘ladi.
Topilgan giymatlardan foydalanib, burovchi moment epyurasi quriladi (5-rasm).

3. Buralishda mustahkamlik shartidan foydalanib, valning diametrini aniglaymiz. Bunda avvalo
buralishda mustaxkamlik shartidan foydalanib valning qutb garshilik momentini aniglaymiz.

b b 3
r = M i <[} = w, = Mua _ 22'106 =169,23-10°m’
W, 7]  130-10

Endi valning qutb garshilik momentidan foydalanib valning diametri quyidagiga teng.

.d° 16-W . 10
W _7d ;:d:a\/ ) _,[16:16923-10° o0
ST P 314
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valni diametrini yaxlitlab d = 0,1 m deb gabul gilamiz:

7kN-m
ThN-m H
[TTTTE 1T

M NIEE

-SkNm

5-rasm.

4. Har bir uchastka uchun valda hosil bo‘ladigan o‘rinma kuchlanishlarni aniglaymiz. Buning
uchun qutb garshilik momentini aniglab olamiz.

W, =0,2-(01)° = 200-10° m°

1-uchastka uchun:

I 3
=M _ 22 10_6 =110MPa;
W, 200-10
2—uchastka uchun:
I _E.103
T, = My _ =5 10_6 = _—25MPa;
W, 200-10
3—uchastka uchun:
m 3
=My 710 — =35MPa;
W,  200-10
4—uchastka uchun:
vV 3
M, 119 =5MPa;

“T W, T 20010°

Topilgan giymatlardan foydalanib o‘rinma kuchlanishlarning epyurasini quramiz (6-rasm).
5. Buralish burchagini aniqlaymiz ya’ni

oM "
G-J
P

bu yerda:
Jp — qutb inersiya momenti val uchun u quyidagicha;

-d’

J =_—=01.d"*
32

U holda po‘lat uchun G-J, =8- 10°-0,1- (0,1)4 =8-10° teng bo‘ladi.

1
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I110MPa
35MPa
SMPa l||||lx
L
25MPa
6-rasm.

Har bir uchastka uchun buralish burchagi quyidagicha aniglanadi. Avvalo barcha kuch qo‘ilgan
nugtalarni xarakterli nuqtalar deb ularni hariflar bilan belgilab olamiz. So‘ngra tayanchdagi E
nugtaning buralish burchagi ¢e=0 deb IV-uchastkadan boshlab hisoblaymiz.

M. -z
Pp = Pk G—-Jp
IV-uchastka uchun: 0 <z, <a Poz,-0 =0
1.10°-1,4

=1,75-10° rad;

Poa4 = g 105

lll-uchastka uchun: 0 <z, <b

0.027rad

0.0061rad

0.0017rad o
g ,mﬂﬁwm%m i
RS

-0.0026rad

7-rasm.
1
Yy

G.-J '

p

Pc=0p+

Po(z,-0) = Pp =1,75-107 rad
7-10°-05

Po(zaos =175-107 + F - 612107 rad;

|
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ll-uchastka uchun: 0 <z, <a

M”‘Z

2

Pg=@c + GJ
Pp(z,-0) = Pc =6,12- 10" rad

3
Po(z,-14) = 612-10° - 5810T14 =-263-10"° rad:

4—uchastka uchun: 0<7, <cC

Mt: 4
Pp=Pp G. J
Pnz,-0) = —2,63-10°rad
3
Pz, -11) = ~2,63-107° + % =27,62-107° rad;

Olingan giymatlarga garab buralish burchagi epyurasini quramiz (7-rasm):
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YERLARNI EKISHGA TAYYORLASH TEXNOLOGIYALARI
VA TEXNIKA VOSITALARI TAHLILI

M.A. Ro‘zimatov
Andijon davlat texnika instituti

Annotatsiya. Hozirda Respublikamizning ko‘pchilik fermer xo‘jaliklari va klasterlarda
yerlarni ekishga tayyorlash ko‘p hollarda ularni tirmalash, chizellash, tekislash va molalashdan iborat
bo‘lib, bunda BZTX-1,0; BZTS-1,0; BZSS-1,0 rusumli tishli tirmalar, ChKU-4A, ChK-3,0 chizellar,
BDT-3,0, TDB-3/5, KDB-3, TKDB-3 rusumli diskli boronalar, RVN-8,5 tekislagich-zichlagich, VVP-
8, MV-6 va MV-6,5 rusumli mola-tekislagichlar bilan amalga oshiriladi [adabiyot]. Ammo yerlarga
bunday tartibda ishlov berish sarf-xarajatlarning ortishi, tuprog namligini yo‘qotilishi, uning
strukturasi buzilishi va ortigcha zichlanishi hamda ekish muddatlarining cho‘zilib ketishiga olib
keladi. Tadgiqot mavzusidan kelib chigqan holda don, takroriy va boshqga ekinlarni ekish uchun
tuproqni tayyorlashda qo‘llaniladigan g°altakmolali mashinalarni tahlil etamiz [1].

Kalit so‘zlar. Traktor, mashina, rama, agregat, g‘altakmola, panja, disk, truba, planka, plug,
chizel-kultivator, borona, tirma, radial, tuprog, g‘altakmolaning o‘qi, g‘altakmolaning asoslari,
planka, ramka, mola-tekislagich, tandem.

AHAJIN3 TEXHOJIOTWH MMOATrOTOBKH 3EMJIM U TEXHUYECKOI'O
OBOPYJOBAHMUAA

M.A. Py3umaroB
AHI{I/I)K&HCKOFO rocyaapCTBEHHOTO TCXHUYCCKOI'O MHCTUTYTa

AHHoTanusi. B Hactosiee Bpemsi B OONBIIMHCTBE XO3AWCTB M MPOM3BOJICTBEHHBIX
KOMITJIEKCOB Halllel pecrmyOlIMKH MOJAr0TOBKA MOUBHI K TIOCEBY B OONBIIMHCTBE CIy4aeB COCTOUT U3
OOpOHOBaHMS, YM3ENHOBAHMS, BBHIPDABHUBAHHUS M HM3MENBUEHUS, KOTOpPBIE MPOBOAATCS 3YOOBBHIMHU
o6oponamu mozeneir b3TX-1,0; B3TC-1,0; B3CC-1,0, momoramu UKY-4A, UK-3,0, auckoBsIMH
6oponamu moneneit BAT-3,0, TIIb-3/5, K/Ib-3, TK/Ib-3, BeipaBHUBaTenssmu-ymiotHuTestmu PBH-
8,5, BeIpaBHUBarensMu-yriotHutensmu BII-§, MB-6 u MB-6,5 [nuteparypa]. Omnako Takas
00paboTKa TMOYBBI TMPUBOAUT K YBEIMYCHHIO 3aTpar, MOTEpE BJard B TOYBE, YXYIAIICHUIO €¢
CTPYKTYPBI 1 UPE3MEPHOMY YIIOTHEHHIO, a TAK)Ke K YNIMHEHHUIO CPOKOB MoceBa. Vcxomst U3 TeMbl
WCCTIEIOBAHMSI, AaHAIM3UPYIOTCS KAaTKOBBIE arperarhbl, MPUMEHSEMbIC MPHU TMOATOTOBKE IMOYBBI MO
MTOCEB 3€PHOBBIX, TPYAHOBOCTUIAMEHSIOIIUXCS M IPYTUX KYTbTYp [1].

KuroueBsie ciioBa. Tpakrop, MalliiHa, pama, arperar, KaTok, Jiarna, JUCK, a3, IUIaHKa, TUIYT,
YH3eTb-KYIbTHBATOp, O0OpOoHa, OOpOHa, paAuambHBIA, T0YBA, OCh KaTka, OCHOBAHMSI KaTKa, TUIaHKa,
pama, KelbMa-BbIpaBHUBATEIb, TAHJIEM.
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ANALYSIS OF LAND PREPARATION TECHNOLOGIES AND TECHNICAL
EQUIPMENT

M.A. Rozimatov
Andijan State Technical Institute

Abstract. Currently, in most farms and clusters of our Republic, land preparation for sowing
in most cases consists of harrowing, chiseling, leveling and grinding, which is carried out with toothed
harrows of the BZTX-1.0; BZTS-1.0; BZSS-1.0 models, chisels ChKU-4A, ChK-3.0, disc harrows
BDT-3.0, TDB-3/5, KDB-3, TKDB-3 models, levelers-compactors RVN-8.5, levelers-compactors
VP-8, MV-6 and MV-6.5 models [literature]. However, such land cultivation leads to increased costs,
loss of soil moisture, deterioration of its structure and excessive compaction, and lengthening of
sowing periods. Based on the research topic, we analyze the roller machines used in soil preparation
for sowing grain, recalcitrant and other crops [1].

Keywords. Tractor, machine, frame, aggregate, roller, claw, disk, groove, plank, plow, chisel-
cultivator, harrow, harrow, radial, soil, roller axis, roller basics, plank, frame, trowel-leveler, tandem.

Kirish. Keyingi yillarda qgishloq xo‘jaligi rivojlangan davlatlarda (Rossiya, Xitoy, Avstraliya,
AQSh, Kanada, Germaniya, Fransiya) yerlarni ekishga tayyorlashda kombinatsiyalashgan, ya’ni
daladan bir o‘tishda yerlarni ekishga tayyorlash bo‘yicha bir nechta yoki barcha tadbirlarni qo‘shib
bajaradigan mashinalar keng qo‘llanilmoqda. Bunda yerlar agregatning bir o‘tishida belgilangan
chuqurlikda ag‘darmasdan yumshatiladi, dala yuzasi tekislanadi va zichlanadi, kesaklar maydalanib,
mayin gatlamini hosil gilinadi. Buni amalga oshirish uchun kombinatsiyalashgan mashinalar turli
ko‘rinishdagi yumshatkichlar, tekislagichlar va g‘altakmolalar bilan jihozlanadi. Yerlarga
ta’kidlangan texnologiya va texnika vositalari bilan ishlov berish dalalarni qisqa muddatlarda ekishga
tayyorlash hamda yonilg‘i sarfi va boshqga xarajatlarni qisqartirish imkonini beradi. Tadgigot
mavzusidan kelib chiggan holda don, takroriy va boshga ekinlarni ekish uchun tuprogni tayyorlashda
qo‘llaniladigan g‘altakmolali mashinalarni tahlil etamiz.

Materiallar va uslublar. Rossiyaning “Resurs Agro Stroy” firmasining “KPN-4-2R”
kombinatsiyalashgan mashinasi keltirilgan (1-rasm). Mashina osish qurilmasi bilan jihozlangan rama
1, C tipidagi ustunlarga uch gator o‘rnatilgan o‘qyoysimon panjalar 2 dan va plankali g‘altakmola 3
dan tashkil topgan bo‘lib, ish jarayonida S
tipidagi panjalar tuprogni 25 sm
chuqurlikkacha ishlov beradi, yumshatadi
plankali g‘altakmola esa bunda hosil
bo‘lgan kesaklarni maydalaydi,
notekisliklarni  tekislaydi va tuprogni
zichlaydi [2].

1-rasm. Rossiyaning “Resurs Agro
Stroy” firmasining “KPN-4-2R”
kombinatsiyalashgan mashinasi
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Turkiyaning “HELVACILAR” firmasining mega og‘ir tipdagi g‘altakmolali kultivatori (2-
rasm) osish qurilmasi bilan jihozlangan rama 1, o‘qyoysimon panja 2 lar va plankali tandem
g‘altakmola 3 dan tashkil topgan bo‘lib, ish jarayonida o‘qyoysimon panjalar tuprogga 25 sm
chuqurlikkacha ishlov beradi [3].

2-rasm. Turkiyaning “HELVACILAR” firmasining super og‘ir turdagi g‘altakmolali
kultivatori

O‘qyoysimon panjalar orasidagi masofa 90 sm bo‘lib, bu mashinaning bir tekis ravon
harakatlanishini va toshli joylarda ham muammosiz ishlashini ta’minlaydi. Unga o‘rnatilgan
g‘altakmolalarning tuprogqga bosimi gidravlik mexanizm bilan oson boshqariladi va tuprogni ekishga
sifatli tayyorlanishini ta’minlaydi.

Unverferth firmasining PERFECTA 12 nomli kultivatori uch gator S ko‘rinishidagi ustun va
ularga o‘rnatiladigan ish organlari tekislagich va tishli g‘altakmolani o‘z ichiga oladi (3-rasm) [4].

3-rasm. PERFECTA 12 kultivatorining yon tomondan ko‘rinishi

Italiyaning MACCHINE AGRICOLE firmasi tomonidan ishlab chigilgan Cultirapid Evo
kombinatsiyalashgan agregati (4-rasm) Cultirapidning bir turi bo‘lib yerni ekin ekishga tayyorlashda
minimal ishlov berishga mo‘ljallangan [5].

e
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1-rama; 2-diskli borona; 3-g‘altakmola
4-rasm. Italiyaning MACCHINE AGRICOLE firmasining Cultirapid Evo chizel-kultivatorsi

Tirkama yoki yarim osma “Compact Evo” ramasiga Cultirapid Evo ishchi elementlari
o‘rnatilgan. Qamrov kengligi 4-6 m, ishlov berish chuqurligi esa 20-30 cm ni tashkil etadi.
Bednar Strom Swifter Tine kultivatori (5-rasm) ekishdan oldin tuprogni 10 sm chuqurlikda ishlov
berish uchun mo‘ljallangan, agregatning bir o‘tishda tuprogning yuqori gatlami yumshatiladi,
begona o‘tlarni yo‘qotadi va tuprogning yuzasini tekislaydi. Kultivator tekislovchi planka, S-
shaklidagi ustunga o‘rnatilgan yumshatkich yoki o‘qyoysimon panjalar va trubali g‘altakmolalar
bilan jihozlangan [6].

1-rama, 2-plankali g‘altakmola, 3-yumshatkich panjalar, 4-plankali g‘altakmola
5-rasm. Bednar Strom Swifter Tine kultivatori

Tuproqga ishlov beradigan «WICHER» osma kombinatsiyalashgan agregat (6-rasm) barcha
turdagi tuproglar uchun mo‘ljalangan bo‘lib, asosan kombinatsiyalashgan agregat plankali
g‘altakmola yordamida shudgorlangan yerlar kesaklari maydalanadi, tekislagichlar yordamida esa S
shakldagi tishlar orasidan o‘tgan yirik kesaklarni tekislaydi, tekislagichdan o‘tib ketgan ayrim
kesaklarni prutokli galtakmola yordamida maydalab, biroz zichlaydi, ishlov berilgan tuprogni
zichlovchi gfaltakmola tuprogdan chigishida zichlangan tuprogni gayta bo‘shatmaydi, silliq yuzaga
yopishgan tuprogni g‘altakmola taroglari bir maromda tozalab, tuprogni ekishga tayyorlaydi [7].
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6-rasm. Tuprogqga ishlov berishda qo‘llaniladigan «WICHER» (Rossiya) osma
kombinatsiyalashgan agregat

Tuproqqa ishlov beruvchi «WICHER» osma kombinatsiyalashgan agregat kartoshka,
bug‘doy va dukkakli ekinlarni ekish uchun yerlarni tayyorlab beradi hamda bunda ekin ekiladigan
dalalarning qiyaligi 8° dan oshmasligi talab etiladi. Ekish oldidan tuproqqa ishlov beruvchi
kombinatsiyalashgan osma mashinaning qamrov kengligini 2,5 m dan 5,7 m gacha o‘zgartirib
ishlatish mumkin [8].

Endi Respublikamizda yaratilgan va g‘altakmolalar bilan jihozlangan kombinatsiyalashgan
mashinalarni ko‘rib chigamiz.

7-rasmda tandem g‘altakmola bilan jihozlangan kombinatsiyalashgan mashinaning umumiy
ko‘rinishi keltirilgan. Kombinatsiyalashgan mashina osish qurilmasi bilan jihozlangan rama, unga
shaxmat tartibida o‘rnatilgan yumshatuvchi va o‘qyoysimon panjalar, tekislagich hamda tandem
g‘altakmoladan iborat etib ishlab chigilgan. G‘altakmolalar ramaga podshipniklar yordamida
o‘rnatilgan, tortgilar ham rama, ham mashina bilan sharnirli bog‘langan va bu g‘altakmolalarni dala
relefiga moslashib ishlashiga imkon beradi [9].

7-rasm. Tandem g¢altakmola bilan jihozlangan kombinatsiyalashgan mashinaning
umumiy ko‘rinishi

Ish jarayonida birinchi gatorga o‘rnatilgan plankali g‘altakmola tuprogning ustki gatlamini
yumshatadi, kesaklarni maydalaydi va gisman zichlaydi; ikkinchi gatorga o‘rnatilgan trubali
g‘altakmola kesaklarni qo‘shimcha maydalaydi va tuprogni talab darajasida zichlaydi.
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1-rama; 2-diskli g*altakmolalar 2,3-paralelogramm mexanizm;
4-tekislagich; 5-plankali g‘altakmola
8-rasm. Tishli plankali g‘altakmola bilan jihozlangan kombinatsiyalashgan
mashinaning umumiy ko‘rinishi

8-rasmda tasvirlangan tishli plankali g‘altakmola bilan jihozlangan kombinatsiyalashgan
mashina kuzgi don va takroriy ekinlarni ekish uchun shudgorlangan maydonlarni izma-iz ekishga
tayyorlashda qo‘llaniladi. Mashina osish mexanizmi bilan jihozlangan rama, unga shaxmat tartibida
ikki qator o‘rnatilgan diskli g‘altakmolalar, paralelogramm mexanizm bilan o‘rnatilgan tekislagich,
va tishli plankali g‘altakmoladan tashkil topgan. Mashinaning ish jarayoni quyidagi tartibda kechadi:
plug korpuslari tomonidan ag‘darilgan palaxsalarga birinchi bo‘lib diskli g*altaklar ta’sir etadi. Ular
palaxsalarni maydalaydi va pastki gismini zichlaydi, tekislagich shudgor yuzasini tekislaydi. Shundan
so‘ng tuproqqa tishli plankali g‘altakmola ta’sir ko‘rsatib shudgor yuzasini zichlaydi va unda nam
to‘plash uchun mayin qatlam xosil qilib ketadi [10].

-

9-rasm. Takomillashtirilgan plankali g‘altakmola bilan jihozvlangan
kombinatsiyalashgan mashinaning umumiy ko‘rinishi
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9-rasmda KXMITIda ishlab chigilgan kombinatsiyalashgan diskli boronaning umumiy
ko‘rinishi keltirilgan. Mashina osish mexanizmi bilan jihozlangan rama, unga shaxmat tartibida ikki
gator o‘rnatilgan diskli yumshatkichlar, tishli tekislagich, takomillashtirilgan plankali galtakmola,
paralelogramm mexanizmi va tortgidan tashkil topgan [11].

Natijalar va ularning tahlili. Yuqgorida o‘tkazilgan tahlillardan ko‘rinib turibdiki, plankali
g‘altakmolalar yerlarga ekish oldidan ishlov beradigan turli mashinalar tarkibida keng qo‘llaniladi.
Lekin barcha mavjud plankali g‘altakmolalar plankalari radial, ya’ni g‘altakmolaning radiusi
bo‘yicha o‘rnatilgan. Shu sababli ular tuprogga ma’lum burchak ostida botadi. Buning natijasida dala
yuzasidagi yirik kesaklarni yetarli darajada maydalamasdan oldinga surilishi va ularni g‘altakmola
oldida uyulishi kuzatiladi. Bu g‘altakmola texnologik ish jarayonining buzilishi, ish sifati pasayishi
va tortishga qarshilik ortishiga olib keladi. Mavjud g‘altakmolalarning ushbu ko‘rsatilgan
kamchiliklarini ular plankalarini tuproqga tik botishini ta’minlash orgali bartaraf etish mumkin.
Shulardan kelib chiqgan holda mazkur ish yerlarni ekish oldidan ishlov beriladigan mashinalar
tarkibida qo‘llaniladigan plankali g‘altakmolalarni takomillashtirish va parametrlarini asoslashga
yo‘naltirilgan. Quyida biz tavsiya etayotgan mashinaning sxemasi va konstruksiyasi keltirilgan (10-
rasm).

Biz tavsiya etadigan takomillashtirilgan plankali g‘altakmola 0‘q, unga o‘rnatilgan asoslar va
asoslarga mahkamlangan plankalardan tashkil topgan bo‘lib, ramka vositasida mashinaning ramasi
bilan bog‘lanadi. Takomillashtirilgan plankali g‘altakmola mavjud plankali g‘altakmolalardan asosiy
farqi shundaki, uning plankalari radialga nisbatan ma’lum bir y, burchak ostida o‘rnatilgan. Natijada
g‘altakmolaning plankalari tuproqqa tik yo‘nalishda botadi va ular tomonidan dala yuzasidagi
kesaklarni samarali maydalanishi, ularni g‘altakmolaning oldida uyulish ehtimolining kamayishi
ta’minlanadi. Bundan tashqari takomillashtirilgan plankali g‘altakmola mavjudlarga nisbatan
tuprogga yengil botadi.

1- g‘altakmolaning o‘qi; 2- g‘altakmolaning asoslari; 3-planka; 4-ramka
10-rasm. Takomillashtirilgan plankali g‘altakmola bilan jihozlangan chizel-
kultivatorning (a) sxemasi va (b) umumiy ko‘rinishi

Xulosa. O‘tkazilgan tahlillardan ko‘rinib turibdiki, plankali g‘altakmolalar yerlarga ekish
oldidan ishlov beradigan turli mashinalar tarkibida keng qo‘llaniladi. Lekin barcha mavjud plankali
g‘altakmolalar plankalari radial, ya’ni g‘altakmolaning radiusi bo‘yicha o‘rnatilgan. Shu sababli ular
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tuprogga ma’lum burchak ostida botadi. Buning natijasida dala yuzasidagi yirik kesaklarni yetarli
darajada maydalamasdan oldinga surilishi va ularni g‘altakmola oldida uyulishi kuzatiladi. Bu
g‘altakmola texnologik ish jarayonining buzilishi, ish sifati pasayishi va tortishga qarshilik ortishiga
olib keladi. Mavjud plankali g‘altakmolalarning yuqorida ko‘rsatilgan kamchiliklarni bartaraf etish
ularni takomillashtirish va parametrlarini asoslash bo‘yicha yangi tadqiqotlarni o‘tkazishni talab
etadi. Biz tavsiya etayotgan takomillashtirilgan plankali g‘altakmolaning plankalari tuprogga tik
yo‘nalishda botadi va ular tomonidan dala yuzasidagi kesaklarni samarali maydalanishi, ularni
g‘altakmolaning oldida uyulish ehtimolining kamayishi ta’minlanadi. Bundan tashqari

takomillashtirilgan plankali g‘altakmola mavjudlarga nisbatan tuprogga yengil botadi.
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TOKLARGA BERILADIGAN MINERAL O‘G‘ITLARNING FIZIK-MEXANIK
XOSSALARINI O‘RGANISH BO‘YICHA TAJRIBAVIY TAHLIL

S.B. Komilov, B.M. Xudayarov

“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti”
Milliy tadgigot universiteti

Annotatsiya: Mazkur maqolada tokzorlar uchun qo‘llaniladigan uch turdagi mineral o°g"itlar
- ammofos, selitra va kaliy o‘g‘itlarining fizik-mexanik xossalari tadqiq qilindi. O‘g‘itlarning
zarracha o‘lchamlari va oqish xususiyatlari Agrar universiteti laboratoriyasida maxsus tajribalar
asosida o‘rganildi. Tajriba natijalari ularni mexanizatsiyalashgan qurilmalarda qo‘llash
imkoniyatlarini aniglashga xizmat giladi.

Kalit so‘zlar. Tokzor, mineral o‘g‘it, ammofos, selitra, kaliy, zarracha o‘Ichami, oqish tezligi,
fizik-mexanik xossa, laboratoriya tajribasi.

3KCHEPUMEHTAJIBHBIN AHAJIN3 ®PU3UKO-MEXAHNYECKHUX CBOHCTB
MMUHEPAJIBHBIX YAOBPEHUU, IPUMEHAEMBIX J1JI51 BUHOI'PA/ITHUKOB

C.b. Komunios, b.M. Xynasipos

HannoHanbeHBIN HUCCIIEI0BAaTENbCKUM YHUBEPCUTET « TalIKEeHTCKUI HHCTUTYT HHKEHEPOB
UppUTallMM U MEXAHU3ALMH CEIbCKOr0 XO35AHCTBaY

AnHoTanus: B naHHOU cTaThe MccaeaoBaHbl (U3MKO-MEXaHUYECKHUE CBOMCTBA TPEX BHUJIOB
MUHEPANBHBIX yI0OpEHUH, MPUMEHSEMbIX B BUHOTPAJHHMKAX: aMMO(oca, CETUTPhl U KaTUHHBIX
ynobpenuii. Pa3mepbl yacTull U MoOKa3aTeNu CHIMY4YecTH yNOOpeHWM ObUIM H3ydeHbl Ha OCHOBE
CHENHalbHO TMPOBEACHHBIX J1A00PATOPHBIX OIBITOB B YCIOBUSX ATPapHOTO YHHBEPCUTETA.
[TonydyeHHble pe3ynbTaThl TO3BOJSAIOT OLIEHUTH BO3MOXKHOCTH A(P(GEKTUBHOTO MPUMEHEHUS
YKa3aHHBIX yI00peHUI B MEXaHU3UPOBAHHBIX YCTPOMCTBAX.

KiroueBsble ciioBa. Bunorpaauuk, MUHepaibHOE yaoOpeHue, aMmmodoc, ceauTpa, KaTuiHbIe
ynoOpeHusi, pa3Mep 4YacTHl, CKOPOCTb BBICHIIAHUSA, (PUIUKO-MEXAaHUYECKHUE CBOMCTBA,
nabopaTOpHBIE UCCIICIOBAHMS.

EXPERIMENTAL ANALYSIS OF THE PHYSICO-MECHANICAL PROPERTIES
OF MINERAL FERTILIZERS APPLIED IN VINEYARDS

S.B. Komilov, B.M. Khudayarov

National Research University “Tashkent Institute of Irrigation and Agricultural
Mechanization Engineers”
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Abstract: This article investigates the physico-mechanical properties of three types of mineral
fertilizers used in vineyards: ammophos, nitrate, and potassium-based fertilizers. Particle size
distribution and flow characteristics of the fertilizers were examined through specially conducted
laboratory experiments at the Agrarian University. The results obtained help determine the suitability
and efficiency of applying these fertilizers in mechanized application devices.

Keywords. Vineyard, mineral fertilizer, ammophos, nitrate, potassium fertilizer, particle size,
flow rate, physico-mechanical properties, laboratory experiment.

Kirish. Uzumchilik gishloq xo‘jaligining qadimiy va istigbolli tarmoglaridan biri bo‘lib,
insoniyat sivilizatsiyasi bilan birga shakllangan eng muhim mevali ekinlardan hisoblanadi.
Dunyoning deyarli barcha iglim zonalarida uzum yetishtiriladi. Bugungi kunda jahonda har yili 75
million tonnadan ortiq uzum yetishtirilib, undan 25 million tonnaga yaqgin sharob, 8 million tonna
yangi uzum, 3 million tonna qurug meva (mayiz) va 10 million tonnaga yaqin sharbat va boshga
mahsulotlar olinmoqda [1].

Uzum mahsulotlarining ozig-ovgat, farmatsevtika, kosmetika, parfyumeriya, spirtli
ichimliklar va boshqa sanoat tarmoqlarida qo‘llanilishi ushbu sohaga bo‘lgan e’tiborni tobora oshirib
bormoqda. Shuningdek, uzumchilik eksportga mo‘ljallangan yuqori rentabellikka ega ekin bo‘lib,
ko‘plab davlatlar igtisodiyotida yetakchi o‘rinlardan birini egallaydi. Misol uchun, Italiya, Ispaniya,
Fransiya, AQSh, Turkiya va Xitoy dunyodagi eng yirik uzum ishlab chigaruvchilar sirasiga kiradi.

O‘zbekiston uchun ham uzumchilik tarmog‘i muhim agroiqtisodiy yo‘nalish hisoblanadi.
Respublikamizda uzumchilik gadimdan rivoj topgan bo‘lib, bugungi kunda 150 ming gektardan ortiq
maydonda tok ekinlari parvarish gilinmogda. Har yili 1,5-1,8 million tonna atrofida uzum
yetishtiriladi [2]. Tokzorlar aholining daromad manbai, ozig-ovgat xavfsizligi, eksport salohiyatining
o‘sishi va qishloq infratuzilmasining rivojlanishida muhim rol o‘ynaydi.

So‘nggi yillarda uzumchilik tarmog‘ini jadal rivojlantirish, zamonaviy texnologiyalarni joriy
etish, mahsulotni chuqur gayta ishlash, logistika zanjirini yaratish va eksport salohiyatini oshirish
bo‘yicha gator normativ-huquqiy hujjatlar gabul gilindi. Jumladan: 2020-yil 10-martdagi Prezident
Farmoni PF-5969-sonli "Meva-sabzavot, uzum va poliz mahsulotlari yetishtirish, saglash va eksport
qilish tizimini tubdan takomillashtirish to‘g‘risida"gi [3], 2021-yil 17-noyabrdagi PQ-5286-sonli
Qaror "Uzumchilik va vinochilikni rivojlantirish bo‘yicha 2022—2026-yillarga mo‘ljallangan davlat
dasturini tasdiqlash to‘g‘risida"gi[4], 2022-yil 18-yanvardagi PQ-80-sonli Qaror "Tokzorlar barpo
etish va yangilashda zamonaviy agrotexnik yondashuvlarni qo‘llab-quvvatlash mexanizmlari
to‘grisida"gi[5] qaror va farmonlar asosida yangi intensiv tokzorlar barpo etish, tomchilatib
sug‘orish tizimini joriy etish, yuqori mahsuldor navlarni yetishtirish, mineral o‘g‘itlardan
foydalanishni optimallashtirish va mexanizatsiyalash darajasini oshirishga alohida e’tibor
garatilmoqda.

Shu bilan birga, tokzorlar uchun mo‘ljallangan agrotexnik tadbirlar, xususan, o‘g‘itlash
ishlarini mexanizatsiyalash dolzarb masalalardan biri bo‘lib qolmoqda. Aynigsa, uzum yetishtirishda
qo‘llaniladigan mineral o‘g‘itlarning fizik-mexanik xossalarini chuqur o‘rganish, ularni samarali va
teng tagsimlash imkonini beruvchi texnik vositalarni yaratish uchun zarur ilmiy asos bo‘lib xizmat
giladi.

Mineral o‘g‘itlarning uzumchilikdagi ahamiyati va ularning fizik-mexanik xossalari.

Uzumchilikda yugori hosil olishning asosiy omillaridan biri bu - to‘g‘ri va ilmiy asoslangan
o‘g‘itlash tizimini joriy etishdir. Uzum o‘simligi o‘zining vegetatsiya davrida tuproqdan ko‘p
miqdorda oziq moddalarni o‘zlashtiradi. Ayniqsa, azot (N), fosfor (P.Os) va kaliy (K20)
elementlariga bo‘lgan ehtiyoj yuqori. Ushbu elementlar o‘simlikda ildiz, poya, barg va mevaning
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shakllanishida, fotosintez jarayonida, stresslarga chidamlilik va mevaning sifati kabi ko‘plab

fiziologik funksiyalarda faol ishtirok etadi.

1. Mineral o‘g‘itlarning umumiy ahamiyati

Mineral o‘g‘itlar tuproqdagi ozuga muvozanatini ta’minlaydi va uzum o‘simligining
oziglanishini boshgarish imkonini beradi. Quyidagi elementlar uzumchilikda eng muhim hisoblanadi,
jumladan:

1. Azot (N): vegetativ o°sish, barg va novdalarauar ¢aon puBokIaHUI MaHOAH.

2. Fosfor (P): ildiz tizimi, gul organlari va hosilaunr o’zaro bog’ligligida ishtirok etadi.

3. Kaliy (K): meva shakllanishi, shakar yig‘ilishi va sovuqqga chidamlilikni oshiradi.

2. Tokzorlar uchun ishlatiladigan asosiy mineral o‘g‘itlar

O‘zbekiston uzumchilik xo°jaliklarida eng ko‘p foydalaniladigan uch xil asosiy mineral o‘g"it
quyidagilardir:

Ammofos (NP 12:52)

Kimyoviy xossalari: Tarkibida 12% azot va 52% fosfor mavjud [6].

Agrobiologik ahamiyati: Uzumda ildizlarning faol o‘sishini ta’minlaydi, gul organlari va hosil
bog‘lanishini kuchaytiradi.

Fizik-mexanik xossalari: Kristallik holatda, ogsimon yoki kulrang zarrachali, nisbatan yaxshi
oquvchanlikka ega. Gigroskopikligi past bo‘lib, saglashga qulay. Zichligi taxminan 950—1000 kg/m?,
zarracha o‘lchami o‘rtacha 1-5 mm atrofida.

Ammiakli selitra (NHsNO3)

Kimyoviy xossalari: 34—35% azotni o‘z ichiga oladi.

Agrobiologik ahamiyati: Vegetatsiya davrining boshida azot yetishmovchiligini bartaraf
etishda muhim, barg o‘sishi va yashil massa hosil bo‘lishini kuchaytiradi.

Fizik-mexanik xossalari: Yengil oq kristallik shaklda, lekin yuqori gigroskopikligi sababli
saglashda maxsus sharoit talab etiladi [7]. Zichligi 950-1050 kg/m?, zarracha o‘lchami mayda
fraktsiyali (1-3 mm).

Kaliy xlorid (KCI)

Kimyoviy xossalari: 60% gacha K-O moddasini o‘z ichiga oladi.

Agrobiologik ahamiyati: Meva shakllanishi, shakar yig‘ilishi, o‘simlikning qurg‘oqchilik va
sovugqa chidamliligini oshiradi [8].

Fizik-mexanik xossalari: Kristall tuzilishga ega, biroz yirikroq zarrachalar (3-6 mm) bo‘lishi
mumkin. Gigroskopikligi o‘rtacha darajada, zichligi 1000-1200 kg/m?.

3. Fizik-mexanik xossalarning ahamiyati

Fizik-mexanik xossalar - bu o‘g‘itning texnik jihatdan mexanizatsiyalashgan uskunalarda
ishlatilish imkoniyatlarini belgilovchi parametrlar bo‘lib, ularga quyidagilar kiradi:

Zarracha o‘lchami va shakli: O‘g‘itni teng tarqatish va oqish qobiliyatiga ta’sir giladi.

Oqish tezligi: Moslama tirqishlaridan erkin tushish va tiqilib qolmaslikka bog‘liq.

Gigroskopiklik (nam tortish): Saglashda muhim, chunki namlik oqgish xususiyatlarini
yomonlashtiradi.

Zichlik: Dala sharoitida beriladigan migdorni hisoblashda muhim.

Mavjud amaliyot shuni ko‘rsatadiki, turli o‘g‘itlar fizik xususiyatlariga ko‘ra har xil
qurilmalarda har xil natijalar beradi. Shu bois, aynan uzum yetishtirish uchun ishlatiladigan mineral
o‘g‘itlarning fizik-mexanik xossalarini chuqur tahlil gilish, ularni samarali tagsimlovchi texnika
vositalarini loyihalash va ishlatishda muhim ahamiyat kasb etadi. Ushbu mineral o’g’itlarning fizik-
mexanik xossalarini aniqlash magsadida tariba o’tkazdik.
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Tajriba ishlarining magsadi - uzumchilikda foydalaniladigan asosiy mineral o‘g‘itlar:
ammofos, ammiakli selitra va kaliyli o‘g‘itlarning fizik-mexanik xossalarini aniglash va ularni
mexanizatsiyalashgan o‘g‘it solish tizimlarida qo‘llash imkoniyatlarini baholashdan iborat. Tajriba
ishlari Toshkent davlat agrar universitetining Agrokimyo va o‘g‘itlash laboratoriyasida amalga
oshirildi. Har bir turdagi o‘g‘itdan 1 kg dan namuna olinib, quyidagi ikki bosqichli laboratoriya
tadqiqotlari o‘tkazildi:

1. Granulometrik tarkibni (zarracha o‘lchamlarini) aniglash

Bu bosqichda o‘g‘it namunalari maxsus galvirli elaklar to‘plami yordamida fraktsiyalarga
ajratildi. Tadgiqot tartibi quyidagicha:

diametri 20 sm 6yaran Elaklar to‘plami 6 ta smakman tamkun torrad. Ulardagi teshik
o‘lchamlari: 5,0 mm, 4,5mm, 3,0 mm, 1 mm va <l mm.

Har bir o°g it namunasi qo‘l bilan silkitish yo‘li orqali 2-3 dagiga davomida elandi. Har bir
fraktsiyada qolgan massa elektron tarozi yordamida 0,1g aniqligida o‘Ichandi. Natijalar foiz hisobida
ifodalandi va jadvalga kiritildi. (1-jadval)

Mazkur tajriba orqali o‘g‘itlarning ymuyamu, ularni Tekuc TakcuMIIall XycycusiTura ta’siri
baholandi (1-grafik).

Oqish tezligini aniglash tajribasi

Ikkinchi tajriba - o‘g‘it granulalarining oqish tezligi (ya’ni moslama tirqishidan oqib tushish
vaqti) ni o‘lchashga qaratildi. Bunda quyidagi uslub qo‘llandi:

Tajriba uchun qog‘oz varonkalar tayyorlandi, ularning pastki gismlariga turli diametrli
tirgishlar (11 mm, 14 mm, 17 mm, 20mm) shtangenserkul yordamida aniq o‘Ichab ochildi.

Har bir varonkaga 1000 g o‘g‘it solinib, ularning to‘liq tushish vaqti sekundomer yordamida
aniglandi.

Har bir o‘g‘it uchun har xil diametrli tirqishlar bo‘yicha 4 martadan tajriba takrorlandi,
o‘rtacha qiymat olindi.

Ushbu metodika orqali o‘g‘itlarning oqish qobiliyati, ya’ni ularni gravitatsion ta’sirda
targatish moslamalari uchun mosligi baholandi.

Tajriba uchun ishlatilgan uskunalar: G‘alvirli elaklar to‘plami (GOST 6613-86), elektron
tarozi (aniqligi 0,01 g), qog‘oz varonkalar (diametr 12 sm, maxsus tirqishli), shtangenserkul (aniqligi
0,05 mm), sekundomer (analog).

Tajriba natijalari keyingi bo‘limda jadval va tahlil ko‘rinishida keltiriladi.

Tajriba natijalari va ularning tahlili

1. Granulometrik tarkib (zarracha o‘lchamlari) tahlili.

Mineral o‘g‘itlarning granulometrik tarkibi ularning oqish xossalari, tarqalish bir xilligi va
mexanizatsiyalashgan texnika vositalarida qo‘llanish qulayligini belgilaydi. Tajriba natijalariga
ko‘ra, har bir o‘g"it zarrachalari quyidagicha tagsimlangan 1-jadval.

Ammofos zarrachalari asosan 1-3 mm oralig‘ida bo‘lib, bu ularning oqish qobiliyatining
yaxshi ekanini ko‘rsatadi.

Selitraning yarmidan ko‘pi 1 mm gacha bo‘lgan zarrachalardan iborat bo‘lib, bu ularning
changsimon va tiqilib qolish ehtimolini ko‘rsatadi.
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1-jadval
O‘g‘itlarning zarracha o‘lchamlariga ko‘ra taqsimlanishi
O'lchamlari
3dan4,5 | 45dan5
. . . 1 dan 3 mm
T/r | Mineral o'g'it nomi 1 mm gacha mm mm
gacha
gacha gacha
ar % ar % gr| % |gr| %
1 Ammofos 69 6,9 790 79 | 88|88 |53|53
2 Selitra 602 60,2 | 398 | 398 | 0| O | O | O
3 Kaliy 1000 100 0 0 0| 0 [0/ O

Kaliyli o‘g‘it esa fagat mayda fraktsiyalardan tashkil topgan (100% 1 mm gacha), bu esa
ogish gobiliyatini cheklaydi.
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1-rasm. Mineral o‘g‘itlarning granulometrik tarkibi tahlili
Mineral o‘g‘itlarning oqish tezligi ularning turli diametrdagi tirqishli moslamalardan
tushish vaqgtiga garab baholandi.

2-jadval
Mineral o‘g‘itlarning tirqishlardan tushish vaqti (sekundda)

Mineral o'diit Tirgishdan tushish vaqti, sekund

TIr 09 1mm | 14 | 17mm | 20 mm
nomi ) ) . .
li mmli li li
1 Ammofos 89 32 17 13
2 Selitra 250 43 32 21
3 Kaliy 320 46 36 22

Ammofos barcha tirqishlarda eng tez ogayotgan o‘g‘it bo‘lib, 20 mm tirqishdan atigi 13
sekundda to‘liq oqgan.
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Selitrada zarrachalarning kichikligi tufayli ogish sekinroq - 20 mm da ham 21 sekundni
tashkil qilmu.

Kaliyli o‘g‘it eng sust oqadigan bo‘lib, 11 mm tirgishda 320 sekundga yetgan. Bu esa
mexanizmda tiqilib qolish ehtimolini ko‘rsatadi.
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2-rasm. Mineral o‘g‘itlarning oqish tezligi natijalari tahlili

Xulosa. O‘tkazilgan tajribalar asosida quyidagi muhim xulosalarga kelindi:

1. Mineral o‘g‘itlarning granulometrik tarkibi ularning oqish qobiliyatiga bevosita ta’sir
ko‘rsatadi. Ammofosning asosiy qismi 1-3 mm oralig‘idagi zarrachalardan iborat bo‘lib, bu uni
mexanizatsiyalashgan o‘g‘itlash texnikalari uchun eng qulay turga aylantiradi.

2. Selitra granulometrik jihatdan noxomogen bo‘lib, zarrachalarning 60,2 foizi 1 mm gacha
bo‘lgan o‘lchamga ega. Bu esa uning changsimon holatini ko‘rsatib, oqish tizimlarida tiqilib qolish
xavfini oshiradi.

3. Kaliyli o‘g‘it to‘liqg mayda fraktsiyalardan tashkil topgani sababli eng sust ogadigan
o‘g‘it turi sifatida baholandi. Tajribada 11 mm tirqishdan o‘tish uchun 320 soniya talab etildi.

4. Tirqishli varonkalar orqali o‘g‘it oqish tezligi granulometrik tarkibga bog‘liq bo‘lib,
zarracha o‘lchami oshgani sayin tushish vaqti kamaydi. Eng tez oquvchi o‘g‘it - ammofos, eng
sekin oquvchi - kaliy bo‘ldi.

5. Ushbu natijalar tokzorlar uchun mo‘ljallangan o‘g‘it solish qurilmalarini loyihalashda
asos bo‘lib xizmat qgiladi. Aynigsa, oqish tizimlari diametrlarini optimal tanlash orqali o‘g‘itlash
samaradorligini oshirish mumkin.

Foydalanilgan adabiyotlar

1. Food and Agriculture Organization (FAO). Statistical Yearbook on Grapes and Wine
Production, 2023.

2. O‘zbekiston Respublikasi Qishloq xo‘jaligi vazirligi. Tokzorlar holati va hosildorligi
bo‘yicha statistik axborot, 2022.

3. 2020-yil 10-martdagi Prezident Farmoni PF-5969-sonli "Meva-sabzavot, uzum va poliz
mahsulotlari yetishtirish, saglash va eksport gilish tizimini tubdan takomillashtirish
to‘g‘risida"gi farmon.
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Prezident qgarori.
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IQLIM O‘ZGARISHI VA GLOBAL MUAMMOLAR

B.A. Yunusov
Quruglikdagi qo‘shinlar instituti

Annotatsiya: Bu maqolada iqlim o‘zgarishi jarayonlari, ularning global ekologik, igtisodiy
va ijtimoly muammolarga ta’siri, shuningdek, barqaror rivojlanish maqsadlari asosida global
miqyosda ko‘rilayotgan chora-tadbirlar tahlil qilindi. Havo haroratining o‘sishi, atmosfera
ifloslanishi, suv resurslarining kamayishi va biologik xilma-xillikning yo‘qolishi kabi
muammolarning mazmun-mohiyati yoritildi. Maqolada iqlim o‘zgarishiga qarshi kurashishda
xalqaro hamkorlik, texnologiyalar va milliy strategiyalarning o‘rni haqida fikr yuritiladi.

Kalit so‘zlar. Iqlim o°zgarishi, global muammolar, ekologik xavfsizlik, bargaror rivojlanish,
atmosfera ifloslanishi.

N3MEHEHUE KIIMMATA U I''IOBAJIBHBIE ITPOBJIEMBbI
Bb.A. IOnycoB
MHCTATYT CyXOIyTHBIX BOWCK

AHHOTanus: B cratbe aHAMM3MPYIOTCS MPOLECCHl M3MEHEHMs KIMMAaTa, UX BIMSHHE HA
r7100abHbIE YKOJIOTHUECKUE, YKOHOMHUECKUE U COLUANIbHBIE MPOOJIEMBI, a TAKXKe N3Yy4aloTCsl MEpHI,
IIPUHMMAEMBIE B MUPE B paMKax LieJell yCTOWYMBOro pa3BUTHsA. OCBEIIEHBI BOIIPOCHI MOBBIILIEHUS
TEMIIEpaTypbl BO3/lyXa, 3arpsA3HEHUs aTMoc(epbl, COKpallleHUs BOJHBIX PECyYpCOB U IMOTEPU
OouopazHooOpasus. Takxke paccCMaTpUBAETCs POIb MEXIYHAPOAHOTO COTPYJHUUYECTBA, TEXHOJIOTUI
1 HallMOHAJIbHBIX CTpaTeruii B 60pb0e ¢ U3MEHEHHEM KJIMMaTa.

KiaueBble cioBa. M3MmeHeHne immara, TIJ0OalbHble MPOOJIEMBI, 3KOJOTHMYECKast
6€301acHOCTb, yCTOWYMBOE Pa3BUTHE, 3arpsA3HEHUE aTMOC(hEpHI.

CLIMATE CHANGE AND GLOBAL ISSUES
B.A. Yunusov
Institute of Ground Forces

Abstract: This article analyzes climate change processes and their impact on global
environmental, economic, and social challenges. It highlights issues such as rising temperatures, air
pollution, depletion of water resources, and loss of biodiversity. The study also discusses the role of
international cooperation, technologies, and national strategies in addressing climate change within
the framework of sustainable development.

Keywords. Climate change, global issues, environmental security, sustainable development,
air pollution.
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Kirish. So‘nggi o‘n yilliklarda insoniyat oldida turgan eng jiddiy muammolardan biri iglim
o‘zgarishi hisoblanadi. Okean sathining orta borishi, qurg‘oqchilik, tabiiy ofatlar sonining ko‘payishi,
issiqlik to‘lqinlari va ekologik muvozanatning buzilishi bu jarayonning asosiy natijalaridandir.
BMTning ma’lumotlariga ko‘ra, agar insoniyat bugungi kundagi faoliyatini o‘zgartirmasa, XXI asr
oxiriga borib o‘rtacha harorat 3-4°C gacha ko‘tarilishi mumkin. Iglim o‘zgarishi XXI asrning eng
jiddiy global muammolaridan biri bo‘lib, insoniyat hayotining barcha sohalariga ta’sir ko‘rsatmoqda.
Oxirgi yuz yillikda yer shari atmosferasida uglerod gazining ko‘payishi, sanoatlashuv, urbanizatsiya
va tabiiy resurslarning noto‘g‘ri boshqarilishi global iglim tizimining izdan chiqishiga sabab bo‘ldi.
BMT ekspertlari xulosalariga ko‘ra, xavo harorati o‘rtacha 1,1-1,3°C ga oshgan bo‘lib, bu jarayon
tezlashib bormoqda [4].

1-jadval
Iqlim o‘zgarishining asosiy sabablari:
Ne Omillar Sabablar
1. Antropogen | Inson faoliyati iqlim o‘zgarishining asosiy manbai hisoblanadi.
omillar Jumladan sanoat korxonalarining chigindilari, transport vositalari

chiqargan gazlar, qazilma yoqilg‘ilardan ortiqgcha foydalanish,
ogohlantirishsiz daraxtlarni kesish va o‘rmonlarni kamaytirish.

2. | Tabiiy omillar | Vulgonlarning otilishi, quyosh radiatsiyasidagi o‘zgarishlar, okean
ogimlarining dinamikasi

Iqlim o°zgarishining global oqibatlari biri temperaturaning o‘sishi hisoblanadi. Global isish
inson salomatligi, qishloq xo‘jaligi, ekotizimlar va iqtisodiyotga jiddiy xavf solmoqda.
Qurg‘oqchilik, issiq to‘lginlar va yomg‘ir mavsumlarining buzilishi ko‘plab mamlakatlarda oziq-
ovqat xavfsizligini xavf ostiga qo‘ymoqda. Bundan tashqari suv resurslarining kamayishi yer yuzida
ichimlik suvi zaxiralari kamayib bormoqda. Yangi tadqiqotlarga ko‘ra, 2050 yilga borib suv tanqisligi
butun dunyo aholisining 40%ga yaqiniga ta’sir giladi.

Biologik xilma-xillikka ta’sir ko‘plab hayvon va o‘simlik turlari yo‘qolib ketish xavfi ostida.
Ekosistemalarning buzilishi ozig-ovqat zanjiriga va tabiiy resurslarning bargarorligiga jiddiy zarar
yetkazadi.

Iglim o‘zgarishi iqtisodiy barqarorlikka ham katta ta’sir ko‘rsatadi. Qurg‘oqchilik, suv
toshqinlari, o‘rmon yong‘inlari va boshqa tabiiy ofatlar yil sayin katta iqtisodiy yo‘qotishlarga sabab
bo‘lmoqda. Jahon banki hisobotlariga ko‘ra, ba’zi mamlakatlarda YalMning 5-10% gismi fagat iglim
ogibatlarini bartaraf etishga sarflanmoqda.

Iqlim o‘zgarishi — yer yuzidagi haroratning o‘rtacha oshib borishi, atmosferadagi parnik
gazlarining ko‘payishi va tabiiy sikllarning buzilishi natijasida yuzaga keladigan jahon miqyosidagi
ekologik muammodir.

Iqlim o‘zgarishining asosiy oqibatlari:

1. Haroratning orta borishi global isishning asosiy natijasi - o‘rtacha haroratning ko‘tarilishi.
Bu butun ekosistemalarning o°zgarishiga olib keladi.

2. Qurg‘oqchilik va suv tanqisligi Markaziy Osiyo hududi, xususan, O‘zbekistonda suv
resurslari kamayishi, Amudaryo va Sirdaryo havzacidagi o‘zgarishlar sezilarli darajada namoyon
bo‘lmoqda.

3. Tabiiy ofatlar sonining ko‘payishi kuchli shamollar va dovullar, sel va toshqinlar, o‘rmon
yong‘inlari, issiqlik to‘lqinlarini keltirib chigarmoqda.
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4. Qishloq xo‘jaligida hosildorlikning pasayishi, o‘simlik kasalliklari va zararkunandalarning
ko‘payishi ozig-ovqat xavfsizligiga tahdid solmoqda.

5. Ekologik muhitning yomonlashishi, bioxilma-xillik kamayib, ayrim turlar yo‘qolish xavfi
ostida golmoqgda [1,2].
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1-rasm. Global harorat o‘sishi. 2-rasm. COz2 chiqindilarining o‘sishi.

) ) ; _ . . . e e .

1-rasmda yillar davomida haroratning 2-rasmda yillar davomida CO2 ning o‘sishini

. .
o°‘sishini ko‘rishimiz mumkin ko‘rishimiz mumkin

2-jadval
Iqlim o‘zgarishiga qarshi kurashishning asosiy yo‘nalishlari:
Ne Yo‘nalish Natija
1. Yashil igtisodiyotga o‘tish Yashil igtisodiyot atrof-muhitga zarar

keltirmaydigan ishlab chigarish va foydalanish
modellarini nazarda tutadi.

Bu yo‘nalishda quyidagi choralar muhim:

1. Chigindilarni gayta ishlash;

2. Energiya samaradorligini oshirish;

3. Ekologik toza texnologiyalardan foydalanish

2. Qayta tiklanadigan energiya Quyosh energiyasi, shamol energiyasi, gidro-
manbalaridan samarali energetika va biomassadan samarali foydalanish.
foydalanish O‘zbekistonda quyosh resurslari juda katta. Quyosh

elektr stansiyalarini ko‘paytirish mamlakatning
energetik xavfsizligini oshiradi

3. Transport sohasida Transport sohasida islohotlar olib borish bunda
elektromobillar ~ sonini  ko‘paytirish,  jamoat
transportini rivojlantirish, velosiped infratuzilmasini

yaratish.
4, O‘rmonlarni muhofaza qilish va | O‘rmon hududlarini kengaytirish atmosferadagi SO-
tiklash ni kamaytirishda eng samarali usullardan biridir.
5. Suv resurslaridan ogilona Suv resurslaridan ogilona foydalanish tomchilatib
foydalanish sug‘orish texnologiyalari, kanallar orgali suv
yo‘qotilishini kamaytirish, innovasion

gidroinjenerlik yechimlarini topish.

Iglim o‘zgarishiga garshi kurashish global hamkorlikni talab qiladi. Kioto protokoli, Parij
kelishuvi va BMTning “2030 yilgacha bargaror rivojlanish kun tartibi” shular jumlasidandir [3].
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lImiy-tadgigot muassasalari iglim modellari, yangi texnologiyalar, ekologik monitoring
sohasida muhim ishlarni amalga oshirmogda. O‘zbekiston ham Parij kelishuvi doirasida 2030
yilgacha parnik gazlari chiqindilarini kamaytirish bo‘yicha majburiyatlar olgan.

Hozirgi kunda iglim o‘zgarishiga qarshi kurashishning xalqaro va milliy choralari ko‘rilmoqda. 2015
yilda qabul gilingan Parij kelishuvi global isishni 1,5°C darajada cheklashni maqgsad qiladi. Bugungi
kunda 190 dan ortiq mamlakat ushbu kelishuvni imzolagan.

O‘zbekiston va ko‘plab davlatlar energiya samaradorligini oshirish, qayta tiklanuvchi
energiya manbalarini (qo‘yosh, shamol) kengaytirish va atrof-muhit muhofazasini kuchaytirish
bo‘yicha davlat dasturlarini amalga oshirmoqda. Qayta tiklanuvchi energiya manbalari karbon
o‘sishiga qarshi “hushyor shahar” texnologiyalari, ekologik toza transport, uglerodni saglash va gayta
ishlash texnologiyalari innovasion usulda takomillashtirilmoqda [4].

XULOSA. Iglim o‘zgarishi - insoniyat oldida turgan eng katta global xavflardan biri. Unga
qarshi kurashish uchun davlatlar, ilmiy tashkilotlar va jamiyatning o‘zaro hamkorligi zarur. Samarali
choralar quyidagilarni o‘z ichiga oladi: qayta tiklanadigan energiya manbalarini ko‘paytirish;
resurslarni tejash va to‘g‘ri boshqarish, ekologik texnologiyalarni joriy etish, aholi o°rtasida ekologik
madaniyatni oshirish. Shu yo‘l bilan barqaror rivojlanish va ekologik xavfsiz kelajakni ta’minlash
mumkin.

Foydalanilgan adabiyotlar

1.  United Nations Environment Programme (UNEP). Climate Change Reports.
Intergovernmental Panel on Climate Change (IPCC) Assessments.
World Bank. Climate and Development Reports.

NASA Climate Change Database.

O‘zbekiston Respublikasi Ekologiya vazirligi hisobotlari.
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CHORVACHILIKDA OZUQA TARQATGICH QURILMASINING TO‘KISH
DARCHASIDA HOSIL BO‘LADIGAN KUCHLARNI HISOBLASH VA NATIJADA
TO‘KISH DARCHASINING ENI VA BALANDLIGINI ANIQLASH

D.X. Xudaynazarov

Islom Karimov nomidagi Toshkent davlat texnika universiteti

Annotatsiya. Kichik chorvachilik xo‘jaliklari uchun chorva mollariga ozuqalarni maydalab,
aralashtirib va tarqatib beradigan kichik ulchamli dag‘al ozuqalarni tarqatish qurilmasi ishlab chiqildi.
Olib borilgan tadqgiqotlarga ko‘ra ishlab chiqiladigan tarqatgich qurilmaning ozuqalarni bir xil
meyorda tarqatish ko‘p jihatdan qurilma to‘kish darchasining balandligi va eniga bog’liq. Shu sababli
maqolada ozuga tarqatgich qurilma to‘kish darchasida tuplanib qoladigan dag’al ozuqgalar hosil
qiladigan kuchlar tadqiq etilib, to‘kish darchasining balandligi va eni nazariy aniqlandi.

Kalit so‘zlar: Markaziy burchak, buzilishiga qarshi moment, og‘irlik kuchi, ozuqa massasi,
og‘irlik markazi va yuzalar, to‘kish darchasi, dag‘al ozuqalar, segment bo‘lagi, devor, bunker,
balandligi, eni.

AHAJIUTUYECKOE OINPEJAEJEHUE CUJIOBbBIX HAT'PY30K B 30HE
PA3I'PY30UHOI'O OKHA KOPMOPA3JATOYHOI'O YCTPOMCTBA U PACUET ET'O
KOHCTPYKTHUBHbBIX IAPAMETPOB (IUPUHBI U BBICOTDI)

J.X. Xynaiinazapos

TamkeHTCKuH rocy1apCTBEHHBINM TEXHUYECKUI yHUBEepcUTET uMeHu Mcnama Kapumosa

AHHoTanms. PazpaboraHo ManorabapuTHOe YCTPOMCTBO JUIsl pa3fayd rpyObIX KOpPMOB,
npeJHa3sHauYeHHOEe I HEeOONbIIMX >KUBOTHOBOAYECKMX XO3SICTB, KOTOpPOE OJHOBPEMEHHO
U3MENbYacT, CMEUIMBACT W paclpeAciseT KOpM Ul CEIbCKOXO3SIMCTBEHHBIX JKMBOTHBIX. Ilo
MPOBEAEHHBIM HCCJIEIOBAHUSIM  YCTAHOBJIEHO, YTO pPAaBHOMEPHOCTh pa3fadyd KOpPMOB B
pa3pabaTbiBa€MOM pPa3AaTYUKEe BO MHOTOM 3aBHCUT OT BBICOTHI M IIMPUHBI Pa3rpy30YHOTO0 OKHA
YCTpPOMCTBA. B CBA3M C 3TUM B CTaTh€ MCCIEAOBAaHBI CHJIbI, BBI3bIBAIOIINE HAKOIUIEHUE TIPyObIX
KOPMOB B pa3rpy304HOM OKHE KOpMOpa3JaTdyhKa, U TEOPETHYECKH OIpPEENIECHbl ONTUMAalbHbIE
3HA4YEHHUs BBICOTHI U IIMPHUHBI JAHHOTO OKHA.

KiroueBbie ciaoBa: LleHTpanbHBI yroj, MOMEHT CONPOTHBIICHUS pa3pyLICHHUIO, CHJIA
TSKECTH, Macca KOpMa, LEHTP TSDKECTH M IMOBEPXHOCTH, Pa3rpy304HOE OKHO, TpyOble KopMa,
CerMEHTHas 4acTh, CTeHKa, OyYHKep, BBICOTA, IINPUHA.

DETERMINATION OF FORCES ACTING IN THE DISCHARGE WINDOW OF A
FEED DISTRIBUTOR IN ANIMAL HUSBANDRY AND OPTIMIZATION OF ITS WIDTH
AND HEIGHT

D. Khudaynazarov

Tashkent State Technical University named after Islam Karimov
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Abstract. A small-scale rough feed distribution device has been developed for small livestock
farms, capable of crushing, mixing, and distributing feed to farm animals. According to the conducted
research, the uniformity of feed distribution by the developed device largely depends on the height
and width of the discharge window. Therefore, in this study, the forces generated by the accumulation
of rough feed in the discharge window were investigated, and the height and width of the discharge
window were determined theoretically.

Keywords: central angle, moment of resistance to failure, gravitational force, feed mass,
center of gravity and surfaces, discharge window, rough feed, segment part, wall, bunker, height,
width.

Kirish. Qishloq xo‘jaligi ishlab chiqarishida qoramol xo‘jaliklarida ozuqa tarqatish uchun
turli tizimli va texnologik sxemalar qo‘llaniladi. Xo‘jaliklarda qoramollarni boqishning eng keng
tarqalgan texnologiyasi, ko‘chma tarqatgichlar tomonidan ozuga tarqatishdir. Kichik qoramol
fermalari va xo‘jaliklarida ozuqa tarqatish jarayonlarining o‘ziga xosligi ularni mexanizatsiyalash
uchun alohida yechimlarni ishlab chiqishni taqozo etadi [1].

Shuning uchun texnologik jarayonlarning energiya sarfini kamaytirish yo‘nalishida kichik
oilaviy xo‘jaliklari uchun texnologiya va texnologik vositalarni takomillashtirish va rivojlantirish
muammosi mavjud. Bu holat ish unumi va energiya sarfi bo‘yicha dehqon (shaxsiy yordamchi)
xo‘jaliklari, oilaviy chorvachilik xo‘jaliklarini qanoatlantiradigan, ish sifat ko‘rsatkichlari bo‘yicha
esa mavjud katta o‘lchamli mashinalardan qolishmaydigan, ozuqalarni sifatli tarqatib beradigan
kichik ozuqa tarqatish qurilmalarini ishlab chiqishni talab etadi [6].

Yugqoridagilarni inobatga olgan holda dag‘al ozuqalarni tarqatish sifatini yaxshilash bo‘yicha
juda ko‘p tadqiqotlar o‘tkazilganligiga garamasdan, chorva mollarga ozuqalarni targatishning o‘ziga
xos talablari va jihatlari ishlab chiqiladigan tarqatgich qurilma ishchi qismlarining shakli va
parametrlarini asoslash bo‘yicha qo‘shimcha nazariy va tajribaviy tadqiqotlar olib borildi.

Olib borilgan tadqiqotlarga ishlab chiqiladigan tarqatgich qurilmaning ozuqalarni bir xil
meyorda tarqatish ko‘p jihatdan qurilma to‘kish darchasining balandligi va eniga bog’liq. Su sababli
maqolada ozuqa tarqatgich qurilma to‘kish darchasining balandligi va eni nazariy tadqiq etildi [7].

Materiallar va usullar. Dag‘al ozuqalarni tarqatish qurilmalarining konstruksiyasi va
texnologik ish jarayoni, ularni tadqiq etish bo‘yicha o‘tkazilgan tadqiqotlar hamda dag‘al
ozuqalarning tarkibiy tuzilishini o‘rganish asosida dehqon (shaxsiy yordamchi) va kichik
chorvachilik xo‘jaliklari uchun ixcham variantdagi yengil konstruksiyaga ega dag‘al ozuqalarni
targatish qurilmasi ishlab chigildi (1-rasm).

Dag‘al ozuqalarni tarqatish qurilmasining ish jarayoni quyidagicha amalga oshiriladi.

Dag‘al ozuqalarni tarqatishda ularning kerakli miqdorda to‘kilishi ozuqa tarqatkich
kurakchalarining ish unumi, ularning aylanish tezligi va ozuqa tarqatkich harakat tezligining nisbati
bilan tartibga solinadi.
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1-bunker; 2-tutgich; 3-ishga tushirish tugmasi; 4-g‘ildiraklar;
5-elektrodvigatel; 6-tasmali uzatma; 7-chervyakli reduktor; 8-rotor; 9-kurakcha; 10-
kurakchaning uchki qiya qismi; 11-oxur va 12 — 13 to‘kish darchasi va novi;.

1-rasm. Dag‘al ozuqalarni tarqatish qurilmasini sxemasi.

Natijalar va ularning tahlili. Endi ozuga tarqgatkich qurilma to‘kish darchasining
o‘lchamlari, ya’ni eni va balandligini aniqlaymiz.

Bunker ichida to‘kish darchasi ro‘parasida maydalangan dag‘al ozuqaning ikki o‘ziga xos
bo‘laklari bo‘lib, ulardan biri (2-rasm, a) to‘kish darchasiga yopishib turgan yarim halqa shaklidagi
“devor” sifatida, ikkinchisi esa (2-rasm, b) “segment bo‘lagi” ko‘rinishida kurakcha giya uchki qismi
bilan surib kelinayotgan ozuqa bo‘lagi bo‘liib, ular ozuqa tarqatkichning to‘kish darchasi oldida
“devor” sifatida shakllangan ozuqa qatlamini buzish uchun vaqti-vaqti bilan kelib urilib turadi.
Natijada, agar ikkinchi bo‘lakning birinchi bo‘lakga bo‘lgan ta’sir kuchi yetarlicha bo‘lsa, ozuqa
darchadan chiqib, oxurga to‘kiladi va jarayon bajariladi. Aks holda, tiqilish yuza kelib, qurilma ishdan
to‘xtaydi.

Bunda ozuqa tarqatkichning to‘kish darchasi oldida “devor” sifatida shakllangan ozuqa
qatlami tashqi eni b, to‘kish darchasining eniga, ichki enil, “devor” ichki sirtining eniga, qalinligi
| kurakcha va bunker devori orasidagi tirgish eniga, balandligi h, to‘kish darchasi balandligiga,
ikkinchisi “segment” ko‘rinishidagi bo‘lak qalinligi b_ kurakcha qalinligiga, uzunligi U _ kurakcha

uzunligiga teng bo‘ladi (2-rasm).

— M

a) b)
2-rasm. Dag‘al ozuqaning to‘kish darchasidan tashqariga chiqish jarayonida o‘zaro
ta’sirlashadigan bo‘laklari sxemasi.
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Ozuga tarqatkichdan kurakcha yordamida surib chiqarilayotgan “segment” ko ‘rinishidagi
bo‘lakning markaziy burchagi quyidagicha topiladi:

y=—=" 1)

bunda B, — bunkerning diametri.

Ozuqa tarqatkichning to‘kish darchasi oldida “devor” sifatida shakllangan ozuqa qatlamining
massasini quyidagicha hisoblash mumkin:

_r[(BY (B )
mo_z[(zj (2 Imj ]hap (2)

bunda p — “devor’dagi dag‘al ozuqaning hajmiy og‘irligi.
1) ifodani hisobga olsak (2) ifoda quyidagicha o‘zgaradi:

ma — bc)(Bzc _Blm )Imhﬁp (3)

K

To‘kish darchasi oldida “devor” sifatida shakllangan ozuqa qatlamining buzilishiga qarshi
moment M . ni (3-rasm) topamiz:

M. —F b (4)

gar » 2

bunda ch — kurakcha sathidan yuqorida bo‘lgan ozuqa ustunining og‘irlik kuchi.

| 8. |

h |
| |
L i i

| i
[a ] T

| [
Ve

1

3-rasm. Dag‘al ozuqa yerga to‘kilishiga qarshi momentni hisoblashga doir sxemasi.

E o b,(B, —1I, I, (h, =1, )pg

bo‘lganligi uchun:

ye B
2
Mqar — b@(BK — Im)lm (h6 — |6 )pg (5)
2B

bunda |, — kurakchalarning bunker tubiga nisbatan o‘rnatilish balandligi; § — erkin tushish

tezlanishi.
To‘kish darchasi oldidagi birinchi bo‘lak (““devor”)ga (2-rasm, a) kurakcha tomonidan surib
kelinayotgan ikkinchi bo‘lak (2-rasm, b) tomonidan ta’sir etuvchi kuchni ms& maw?r — f (mk , or + 2mao

1
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va &= \/ 2(r —r, )(c:lzl2 + czzzz)ifodalardan hamda elementar hajmdagi ozuga massasi m = pb,_y(r —r, )dr
ekanligidan foydalanib, quyidagicha topamiz.
F, = J [p(b,7(r =1, )dr Y@?r — £ (k,,cor + 208)] =

fo

= KyT(r—ro)[wzr— fk, or — 2 folfdr = (6)

fo

- K;/T(r - ro)[a)zr — fk,or —2 ey 2(r -, )(Clzl2 + szzz)}dr.

(6) ifodada r =r, +| almashtirishni amalga oshirsak, quyidagi o‘zgarishlarga ega bo‘lamiz:

U=ty

F= by | |[(r0 1Yo - fk,o)-2fo2(C,27 +C2222)}dl -

0

oo o A0 ).

2 3
5 (7)

—2fen2(C,22 + sz;).w -

5

_ b yolu, - ro)z{(w_ i )(%o Ch ; ro)] 4f42(u, -1,)Ci2,” +C2222)}

Kurakcha tomonidan surib kelinayotgan ikkinchi bo‘lak tomonidan ozuqa “devor”i
buzilishiga ta’sir etuvchi (3-rasm) kuchning momenti quyidagicha aniqlanadi
My, =Fl, (8)

bunda |, — to‘kish darchasining balandligi.

buz

Bunkerdagi ozuganing yerga to‘kilishiga sabab bo‘ladigan yana bir xususiyat, bu ozuqaning
qisman qattiq jism xossalariga ega bo‘lishidan tashqari, uning tabiiy uyumlanish burchagi bilan
belgilanadigan oquvchanlik xususiyati ham hisoblanadi.

To‘kish darchasining ro‘parasida joylashgan ozuqaning oquvchanligi natijasida bajarilgan
ishni topamiz.

Ozuqaning oquvchanligi xususiyati uni ABCD holatidan AEHD holatiga olib keladi (4-rasm),
ya’ni EBCF to‘rtburchak FHD uchburchakga aylanadi.

y
8
M

Pa

l[

&

R
A NG
a i [ A X

[PV

4-rasm. Ozuqaning oquvchanligi tomonidan bajargan ishini hisoblash.
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AB =1, hamda AD =1 ekanligini inobatga olib, xOy koordinatalar sistemasida EH va DH

to‘g‘ri chiziglarning tenglamalarini, EBCF to‘rtburchak va FHD uchburchaklarning og‘irlik markazi
va yuzalarini topamiz.

EH: y = AE +tg(z —0)x
yoki
EH: y =AE—-1géd-X
(9)
DH: y =tg(z—a)x—AD)
yoki
DH: y = -tga(x—1) (10)
Sy = BEFCF A (1, - AE)+(I, - (AE —tga-lm))_lm
2 2
yoki
2(l, — AE)+tgé-I
Seger = (a 2) 97 -1, (11)
H nuqtaning koordinatlari uchun tenglamalar sistemasini tuzamiz:
y=AE-198-x (12)
y= _tga(x_ Im)
bundan
- AE—Im-tga; . Imtga—AE.t o (13)
tgd -tgor tgf-tga
(AE-tgo-1, )| A5 b8 |
-tga
Skp = 5 J : (14)
_(AE-tgo-1,y (15)

e 2(tgh-tgar)
AE ning qiymatini S g = Sp,, tengligidan aniglaymiz:
2(I, - AE)+tg@-1, | (AE-tg@-1, )

= 16
2 " 2tgf-tga) 10)
Belgi kiritamiz:
z=AE-t96-1,. @17
Unda:
(tg6—tgar)2l, —tgd-1, —22)I, = 2° (18)
2’ +2(tgf —tga )l z—(tgf —tga )21, —tg@-1 ) =0 (19)
Kvadrat tenglamaning fagat musbat ildizini tanlaymiz:
z2=—(tgo—tga)l,, +/(tgo—tg)l,, } +(tg6 —tger Y21, —tgo-1 ), (20)

1
1 Agricultural engineering solutions 2025, 4(12). L oo Lo o agrieng.comiuz.
G



- ____________________________________________________________________________
' AGRICULTURALENGINEERING SOLUTIONS  a3lpage

L ________________________________________________________________________________________________________________|
AE =z+190-1,. (21)
AE =1 tga ++/((tg0-tga)l, ¥ +(tg0—tga )21, -tgo-1, ), (22)
EBCF to‘rtburchakning og‘irlik markazini topamiz:
XM:XE+XB+XC+XF:O+O+|m+|m:|ﬂ; (23)
4 4 2
yM:yEerBerc+yF:AE+I0+I(,+AE—tg¢9-Im (24)
4 4
FHD uchburchaklarning og‘irlik markazini topamiz:
AE-I -tgo
a1
Xg + Xy + Xp tgd —tga AE +2l, -tg6 -3l -tgo |
XN = = = ’ (25)
3 3 3(tgf - tga)
AE-I, -tga+|’"tg‘97_AE-t a+0
y _YetYutYo _ tgf—-tgo _
N 3 3 (26)
_ AE-tg0+1, -tg’a—2AE -tga
3(tgf -tga)

Yuqoridagi kattaliklarni hisobga olgan holda to‘kish darchasining ro‘parasida joylashgan
ozuganing oquvchanlik xususiyati tomonidan bajarilgan ishni quyidagicha aniqlaymiz

Aoquv = SFHDbom(yM - yN )+ SFHDb()pgfilash (XN - XM ) (27)

bunda f,_ . —ozuqaning ichki ilashish koeffitsienti.

ilash
To‘kish darchasining balandligini quyidagi shartdan aniqlaymiz:
M qar < M buz + Aoquv (28)

Ushbu tengsizlikni analitik ko‘rinishda yechish mushkul, shuning uchun uni sonli usulda
yechamiz.
Agar b,=0,4m; B, =1m; | ,=0,08m; h, =1m; I, =0,02m; p=80kg/m*; g=9,8m/s’;

f=03; n,=50r/min; k,=05s"; r,=0,03m; b =001m; u, =042m; a=35"; §=55;
fiy =0,6 bo‘lganda to‘kish darchasining balandligi uchun quyidagi shart bajarilishi kerak:

|, >0,296m .

Xulosa. Olib borilgan nazariy tadgigotlar asosida tajriba ishlari xam bajarildi. Dastlabki talab
shartlari bo‘yicha ozuqa tarqatgich qurilma ozuqalarni bir tomonlama tarqatishda ozuqa
targatiladigan oxur va yo‘laklarning front bo‘ylab 1 m qismida quruq holdagi dag‘al ozuqalarni 2-5
kg oralig‘ida tarqatishi lozim.

Yugqoridagi nazariy va dastlabki talab shartlari bo‘yicha biz avvalo ushbu qismda to‘kish
darchasining enini o‘rganish uchun to‘kish darchasining eni 30 cm dan 45 cm gacha 5 cm oraliqda,
to‘kish darchasining balandligi esa 20 cm dan 35 cm gacha o°zgartirilib tajribalar o‘tkazildi. Ozuqa
tarqatkich bunkeridan chiqayotgan ozuqalarning tabiiy holda to‘kilishini ta’minlash uchun to‘kish
darchasining balandligi 0,296 m dan katta bo‘lishi, vaqt birligi ichida kerakli migdorda ozuganing
to“kilishi uchun esa uning eni 0,4 m bo‘lishi maqsadga muvofiq.
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KORPUSLARI QO‘SHIMCHA AG‘DARGICHLAR BILAN JIHOZLANGAN DISKLI
PLUGNI TAYANCH TEKISLIGIDAN UNING OSISH QURULMASINING PASTKI
TAQISH NUQTALARIGACHA BO‘LGAN TIK MASOFANI HAYDOV CHUQURLIGIGA
TA’SIRI BO‘YICHA O‘TKAZILGAN TAJRIBA NATIJALARI

Sh.U. Ishmuradov?, A. To‘xtaqo‘ziyev?, T.K.Beketov!

Toshkent davlat texnika universiteti
2Qishloq xo‘jaligini mexanizatsiyalash ilmiy-tadgigot instituti

Annotatsiya: Ushbu magolada qo‘shimcha ag‘dargich bilan jihozlangan korpusli diskli plug
osish qurilmasining yuqori va pastki tagish nugtalari orasidagi H> masofa 610 mm gabul gilinib,
plug tayanch tekisligidan osish qurilmasining pastki taqish nugtalarigacha bo‘lgan Hi tik masofa
har 50 mm oraligda 560 mm dan 710 mm gacha o‘zgarishi plug haydov chuqurligiga ta’siri bo‘yicha
o‘tkazilgan dala tajriba natijalari keltirilgan.

Tayanch so‘zlar: diskli plug, plug korpusi, qo‘shimch ag‘dargich, osish qurilmasi, plug
tayanch tekisligidan osish qurilmasining pastki taqish nuqtasigacha bo‘lgan tik masofa, transport
tirgishi, plugning tortishga solishtirma qgarshiligi, ish tezliklar.

PE3YJbTATHBI DKCIHEPUMEHTOB, ITPOBEJEHHbIX 110 BJIMAHUIO
BEPTUKAJIBHOI'O PACCTOSIHUSA OT OIIOPHOM IMJIOCKOCTH JIUCKOBOI'O
ITYT' A, KOPIIYCbBI KOTOPOI'O OBOPYJIOBAHBI JOINTOJTHUTEJIbHBIMH
OTBEPKKAMMU, 10 HU’KHUX TOYEK HAKPBITHUSA ETTO BECOYHOI'O
YCTPOUCTBA HA I'TYBUHY AXOThI

II1.Y. Ummypanos!, A. Tyxrakysues?, T.K.bexeron’

lTaH_II(CHTCI(I/Iﬁ FOCYHapCTBeHHLIﬁ TEXHUYSCKHI YHUBCPCUTET
2I‘Iay‘-IHO'I/ICCJ'Ie,HOBElTe.]'ILCI(I/II‘/’I HHCTUTYT MEXaHU3allUN CCIbCKOTO XO035HUCTBA

AHHOTaHI/Iﬂ: B JIaHHOI\/JI CTaTbC MPUBCACHLI PC3YJIbTAaTbl ITIOJICBBIX OIBITOB I10 BJIUAHUIO
HU3MCHCHUA BEPTUKAJIIBHOT'O paCCTOAHUA H1 oT OHOpHOﬁ IIJIOCKOCTH ILTyTAa 10 HUKHUX TOYCK HABECKU
HaBECHOTO0 ycTpoicTBa OT 560 MM 10 710 MM Ha NTyOMHY BCIIAIKY TUTYTa IPH pacCTOSTHUH Ho Mex Ty
BEepPXHEW M HUKHEHW TOUKaMU HABECKU KOPITYCHOTO IMCKOBOTO ILTY>KHOTO YCTPOHCTBA, OCHAIIIEHHOTO
JIOTIOTHUTETFHBIM OTBAJIOM, IPUHSATOM paBHBIM 610 MM.

KiroueBble cj10Ba: TUCKOBBIA TUIYT, KOPIYC IUTyra, JOMOJHUTEIbHBIA OTBAJ, HABECHOE
YCTPOMCTBO, BEPTUKATHLHOE PACCTOSIHHE OT OMOPHOM MIIOCKOCTH IIJTyTa A0 HIKHEH TOUKHU KPETUICHHS
HABECHOTO YCTPOWCTBA, TPAHCIIOPTHBIN 3a30p, YACITHHOE TSATOBOE COMPOTHBICHHE TUTyTa, padoune
CKOPOCTH.

RESULTS OF EXPERIMENTS ON THE EFFECT OF THE VERTICAL DISTANCE
FROM THE REFERENCE PLANE OF A DISC PLOW, THE BODIES OF WHICH ARE
EQUIPPED WITH ADDITIONAL MOULDBOARDS, TO THE LOWER COVERAGE
POINTS OF ITS WEIGHTING DEVICE ON THE PLOWING DEPTH
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Tashkent State Technical University
2Scientific Research Institute of Agriculture Mechanization

Abstract: This paper presents the results of field experiments investigating the effect of varying
the vertical distance Hi from the reference plane of the plow to the lower attachment points of the
mounted linkage system, within the range of 560 mm to 710 mm, on the plowing depth. The study
was conducted under the condition that the distance H. between the upper and lower attachment
points of the disc plow body equipped with an additional mouldboard was maintained at 610 mm.

Keywords: disc plow, plow body, additional mouldboard, mounted linkage system, vertical
distance from the plow reference plane to the lower attachment point of the linkage system, transport
clearance, specific draft resistance of the plow, operating speeds.

Kirish: Keyingi yillarda gishloq xo‘jaligida energiya-resurstejamkor texnologiyalar va texnika
vositalari keng joriy etilishi munosabati bilan yerlarga asosiy ishlov berish(shudgorlash)da diskli,
ya’ni ish organi sferik disk ko‘rinishida bo‘lgan pluglarni qo‘llash muhim ahamiyat kasb etmoqda.
Chunki ular ag‘dargichli pluglarga nisbatan tortishga kam qarshilik ko‘rsatadi, ish unumi yuqori,
o‘simlik qoldiqlari va begona o‘tlarga tigilmasdan ishlaydi[1].

Masalaning quyilishi:

Tajribalarda qo‘shimcha ag‘dargich bilan jihozlangan korpusli diskli plug osish qurilmasining
yuqori va pastki tagish nugtalari orasidagi H. masofa 610 mm qgabul gilinib [2], plug tayanch
tekisligidan osish qurilmasining pastki taqish nuqtalarigacha bo‘lgan H: tik masofa har 50 mm
oraligda 560 mm dan 710 mm gacha o‘zgartirildi (1-rasm). Bunda plug osish qurilmasi barmoglarini
uning kranshteyn teshiklarida o‘zgartirish yo‘li bilan amalga oshirildi.

1-rasm. 1,4 -2,0 klassdagi traktorlar bilan agregatlanadigan
qo‘shimcha ag‘dargich bilan jihozlangan korpusli diskli plugning sxemasi

Tajribalarni o‘tkazishda qo‘shimcha ag‘dargich bilan jihozlangan diskli plug New Holland
TD5.110 traktori bilan agregatlandi va bunda agregatning ish tezligi V=6 va 9 km/soat va plugning
ishlov berish chuqurligi 25 sm etib gabul gilindi.

Baholash mezoni sifatida plugning haydov chuqurligi va uning o‘rtacha kvadratik chetlanishi
gabul gilindi.

Tajribalarning natijalari grafik ko‘rinishda 2-rasmda tasvirlangan. Ulardan ko‘rinib turibdiki,
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har ikkala harakat tezligida ham diskli plugning tayanch tekisligidan uning osish qurilmasining pastki
taqish nuqtalarigacha bo‘lgan tik masofa 560 mm dan 660 mm har 50 mm oraliq bilan o‘zgarganda
plugning haydov chuqurligi (h) ortgan, uning o‘rtacha kvadratik chetlanishiga (+c) esa kamaygan,
ya’ni plugning haydov chuqurligining barqarorligi yaxshilangan.
Ushbu masofa 660 mm dan 710 mm gacha ortishi diskli plug haydov chuqurligi va uning
o‘rtacha kvadratik chetlanishi sezilarli ta’sir ko‘rsatmagan. Yana shuni aytish lozimki, diskli plug
tayanch tekisligidan uning osish qurilmasining pastki taqish nuqtalarigacha bo‘lgan tik masofa 710
mm dan katta bo‘lganda diskli plugning me’yoriy hujjatlarda talab etiladigan transport tirqishi

ta’minlanmadi.
27 15 28 128

4 7
7 .
25 116

24 104
A
\ 2 104
21 092 / \
9 092

R ]

S e
n 1 8 & 08
560 610 660 710 H, mm 760 560 60 660 70 H mm 760
a) b)
1. h =1 (H1) 2. o=/ (H1) 1. h=1f(H1) 2 +0 = (H)
a - 6 km/soat tezlikda b - 9 km/soat tezlikda

2-rasm. Qo‘shimcha ag‘dargich bilan jihozlangan diskli plugning tayanch tekisligidan uning
osish qurilmasining pastki taqish nuqtalarigacha bo‘lgan tik masofani plugning haydov
chuqurligi (h) va uning o‘rtacha kvadratik chetlanishi (o) ga ta’siri

Tadgiqgot usuli: Sinovlar QXMITI tajriba uchastkasining bug‘doydan bo‘shagan va nam suvi
berilgan dalalarida o‘tkazildi.

Tajribalarni o‘tkazishda qurilmaning tortishga solishtirma gqarshiligi O’zDSt 3193:2017
«Qishloq xo0°jaligi texnikasini sinash. Mashinalarni energetik baholash usuli» bo‘yicha tenzometrik
barmoglar qo‘llanilib, agrotexnik ko‘rsatkichlari esa O‘zDSt 3355:2018 “Qishloq xo‘jaligi
texnikasini sinash. Tuprogga chuqur ishlov beruvchi mashinalar va qurollar. Sinov dasturi va
usullari” bo‘yicha aniqglandi [3-5.].

Xulosa. Demak, qo‘shimcha ag‘dargich bilan jihozlangan diskli plug tuproqga yetarli botishi
va plugning haydov chuqurligi barqaror bo‘lishi va talab etiladigan transport tirqishi ta’minlanishi
uchun uning tayanch tekisligidan plug osish qurilmasining pastki taqish nuqtalarigacha bo‘lgan tik
masofa 660-710 mm oralig‘ida bo‘lishi kerak ekan.
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KORPUSLARI QO‘SHIMCHA AGDARGICHLAR BILAN JIHOZLANGAN DISKLI
PLUG PARAMETRLARINI MAQBULLASHTIRISH BO‘YICHA O‘TKAZILGAN KO‘P
OMILLI EKSPERIMENTLARNING NATIJALARI

A. To‘xtaqo‘ziyev!, Sh.U. Ishmuradov?, R.B. Abdumajidov?, Sh.F. Karabekov?

Qishlog xo‘jaligini mexanizatsiyalash ilmiy-tadgiqot instituti
2Toshkent davlat texnika universiteti

Annotatsiya: Ushbu magolada Y1 mezon tuprogning uvalanish darajasi 80 % dan, Y2 mezon
o‘simlik qoldiglarining ko‘milish chuqurligi 10 cm dan kam bo‘lmasligi, Y3 mezon shudgor
yuzasidagi notekisliklar balandligi 5 cm oshmasligi va Y4 plugning tortishga solishtirma qarshiligi
ushbu mezon minimal qiymatga ega bo‘lishi shartlaridan yechilib va ish tezligi 6-9 km/h oralig‘ida
bo‘lganda korpuslari qo‘shimcha ag‘dargichlar bilan jihozlangan diskli plug quyidagi magbul
parametrlarga ega bo‘lganligi bo‘yicha olib borilgan ko‘p omilli eksperimentlarning natijalari
keltirilgan.

Tayanch so‘zlar: diskli plug, qo‘shimcha ag‘dargich, ishchi sirtining egrilik radiusi,
qo‘shimcha ag‘dargichning gorizontga nisbatan o‘rnatilish burchagi, qo‘shimcha ag‘dargichning
korpus aylanish markaziga nisbatan o‘rnatilish balandligi, agregatning harakat tezligi, tuprogning
uvalanish darajasi, o‘simlik qoldiglarining ko‘milish chuqurligi, shudgor yuzasidagi notekisliklar
balandligi, plugning tortishga solishtirma garshiligi.

PE3YJIbTATBI IPOBEAEHHBIX MHOI"'O®AKTOPHBIX OKCIIEPUMEHTOB 110
OIITUMHU3ALIUAU ITAPAMETPOB JUCKOBOI'O INVIYT'A C OBOPYJTOBAHHBIMH
JOHOJHUTEJBHBIMU OBPAIIIATEJIAMHA B KOPITYCAX

A. Tyxrakysues!, [I1.Y. Mmmmypanos?, P.B. Adgymaxunos?, II1.®. Kapa6exon?

1Haquo-HccneL[OBaTenLCKm71 MHCTUTYT MEXaHU3ALUU CEIIbCKOI0 X035I1MCTBA
2TamKeHTCKHi rOCyJapCTBEHHBI TEXHUYECKUN YHUBEPCUTET

AnHoOTanusi: B maHHO# cTaThe MpPUBENCHBI PE3yNbTaThl MHOTO(GAKTOPHBIX 3KCIIEPHUMEHTOB,
MIPOBEACHHBIX MPHU YCIOBUH, UTO KPUTEPHUH Y1 - CTETICHb KPOIIIEHHUs TTOUBHI HE MeHee 80%, KpuTepuit
Y2 - TiryOuHa 3a1€7IKH pACTUTEIBHBIX OCTaTKOB He MeHee 10 cm, kpuTepwuii Y3 - BBICOTa HEPOBHOCTEH
MMOBEPXHOCTH TAITHH HE MPEBBIIIACT 5 cm, a KpUTepuil Y4 - yIeTbHOE TATOBOE COMPOTUBIICHHE TUTyTa
MMeeT MUHUMAaIbHOE 3HAYEHUE, U TIPU CKOPOCTH paboTHI B Auama3one 6-9 km/h nuckoBblil mayr ¢
KOpIlyCaMH, OCHAIEHHBIMU JOMOJHUTENbHBIMA OTBaJlaMU, WMEET CIEAYIOIIHNE ONTHUMAJIbHbIE
napameTpsbl.

KiroueBble cJioBa: TUCKOBBINA IIYT, JOTOTHUTEIBHBIA OTBAJ, paguyc KPUBU3HBI paboueit
MMOBEPXHOCTH, YroJl YCTAaHOBKU JOMOJHUTEIHHOTO OTBaja OTHOCHUTEIHHO TOPU30HTA, BBHICOTA
YCTaHOBKH JIOTIOJIHUTEIBHOIO OTBajla OTHOCUTENIbHO LIEHTpa BpallleHUs KOpIyca, CKOpPOCTb
JBUKEHMSI arperara, CTeleHb KpOIIEHUs TTOYBbI, TITyOHWHa 3aJIeJIKK PACTUTEIbHBIX OCTATKOB, BHICOTA
HEPOBHOCTEH MOBEPXHOCTHU MAIIHU, YEIbHOE TATOBOE COPOTUBIICHUE ILTyTa.
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RESULTS OF MULTIFACTORIAL EXPERIMENTS ON THE OPTIMIZATION OF

PARAMETERS OF A DISC PLOW EQUIPPED WITH ADDITIONAL MOULDBOARDS
IN THE BODIES

A. Tukhtakuziev?, Sh. Ishmuradov?, R. Abdumajidov?, Sh. Karabekov?

IScientific Research Institute of Agriculture Mechanization
2Tashkent State Technical University

Abstract: This paper presents the results of multifactorial experiments carried out under the
following constraints: criterion Y1 - the soil fragmentation degree is not less than 80%; criterion Y -
the burial depth of plant residues is not less than 10 cm; criterion Yz - the height of surface
irregularities of the plowed field does not exceed 5 cm; and criterion Y4 - the specific draft resistance
of the plow is minimized. Under these conditions, and within an operating speed range of 6-9 km/h,
the disc plow with bodies equipped with additional mouldboards exhibits the following optimal
parameters.

Keywords: disc plow, additional mouldboard, radius of curvature of the working surface,
installation angle of the additional mouldboard relative to the horizontal plane, installation height of
the additional mouldboard relative to the body rotation center, arperate travel speed, soil
fragmentation degree, burial depth of plant residues, surface irregularity height of the plowed field,
specific draft resistance of the plow.

Kirish: Keyingi yillarda gishloq xo‘jaligida energiya-resurstejamkor texnologiyalar va texnika
vositalari keng joriy etilishi munosabati bilan yerlarga asosiy ishlov berish(shudgorlash)da diskli,
ya’ni ish organi sferik disk ko‘rinishida bo‘lgan pluglarni qo‘llash muhim ahamiyat kasb etmoqda.
Chunki ular ag‘dargichli pluglarga nisbatan tortishga kam qarshilik ko‘rsatadi, ish unumi yugqori,
o‘simlik qoldiqlari va begona o‘tlarga tigilmasdan ishlaydi [1].

Masalaning quyilishi:

Qo‘shimcha ag‘dargich bilan jihozlangan diskli plugni uning ish ko‘rsatkichlariga birgalikdagi
ta’sirlarini o‘rganish hamda ularning magbul giymatlarini aniglash magsadida Xartli-4 rejasi bo‘yicha
ko‘p omilli eksperementlar tajribalar o‘tkazildi [2;3].

1-jadvalda omillar, ularning shartli belgilanishi, o‘zgarish oraliglari va sathlari keltirilgan.

1-jadval
Omillarning o‘zgarish oraliglari va sathlari

Omillar
sathlari

Omillar va ularning o‘lchov birligi . .| yugor
quyi | asosiy :

Kodlan-gan
belgilanishi
o‘zgarish
oralig‘i

1. Qo‘shimcha ag‘dargich ishchi sirtining egrilik
radiusi, cm
2. Qo‘shimcha ag‘dargichning gorizontga nisbatan

X
[

~
(&3]

25 32,5 40

o‘rnatilish burchagi, ° X2 5 10 15 20
3. Qo‘shimcha ag‘dargichning korpus aylanish

markaziga nisbatan o‘rnatilish balandligi, cm X3 7 0 7 15
4. Agregatning harakat tezligi, km/h X4 1,5 6,0 7,5 9,0
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Ular o‘tkazilgan nazariy hamda bir omilli tajribaviy tadqiqotlar natijalaridan kelib chigqan holda tanlandi.

Ko‘p omilli eksperimentlarni o‘tkazishda baholash mezoni sifatida o‘simlik qoldiglarining
ko‘milish to‘ligligi (Y1,%), o°simlik qoldiglarining ko‘milish chuqurligi (Y2,cm), shudgor yuzasidagi
notekisliklar balandligi (Ys,cm) hamda plugning tortishga solishtirma qarshiligi (Y4, kN/m) gabul
qgilindi.

Tuprogning fizik-mexanik xossalari hamda dala yuzasida mavjud bo‘lgan notekisliklarning
baholash mezonlariga ta’sirini kamaytirish maqgsadida tajribalarni o‘tkazish tartibi tasodifiy sonlar
jadvalidan foydalanib belgilandi.

Bundan tashqari barcha variantlar uchun ishlov berish chuqurligi bir xil va 25 cm etib
belgilandi.

Tajribalarda olingan ma’lumotlarga ishlov berishda dispersiyaning bir xilligi Koxren,
regressiya koeffitsientlarining giymati Student, regression modellarning adekvatligi Fisher
kriteriyalari bo‘yicha baholandi [2].

Tajriba natijalariga Qishloq xo‘jaligini mexanizatsiyalash ilmiy-tadgiqgot institutida PK uchun
ishlab chiqilgan “Ko‘p omilli faol eksperiment natijalari bo‘yicha ikkinchi darajali regression
modellarini hamda ular asosida 3D grafiklarini qurish” dasturi bo‘yicha ishlov berilib, baholash
mezonlarini adekvat ifodalovchi quyidagi regressiya tenglamalari olindi:

Tuprogning uvalanish darajasi bo‘yicha (%)

Y1=88,553991+3,623333 X1 — 1,350000 X4 — 1,886150 X12 — 0,704167X1Xo— —1,737500X1 X3 +
1,620833 X1 X4 + 1,463850 X% + 1,320833 X,X3+ 1,245833X,X4 + 1,579167X3Xs— 1,602817X4?, (1)
O¢simlik qoldigqlarining ko‘milish chuqurligi bo‘yicha (cm)
Y2 = 13,094340+0,946667X1+1,633333 X4+ 1,412500X1X2—0,662500X1Xs—3,546855X 2%~
1,345833X2X3+1,079167X3Xa+1,786478X4%; )

Shudgor yuzasidagi notekisliklar balandligi (cm) bo‘yicha

Y3 =5,028571 - 0,716667 X1 + 0,166667 X2 + 1,416667 X3 — 0,633333 X4 —0,258333
X1 X2 +

0,316667 X2X3 — 0,416667 X2Xa + 0,541429 X3?; (3)
Plugning tortishga solishtirma qarshiligi bo‘yicha (kN/m)
Y4=5,357277-0,226667X1-0,450000X2—-0,283333X3+0,123333 X4+
+0,183099X,%4+0,237500XX4+0,216432X5%+0,312500X3X4—0,200235-X42,  (4)

Ushbu olingan regressiya tenglamalarini tahlil etib, quyidagilarni ta’kidlash mumkin:

— qo‘shimcha ag‘dargich ishchi sirtining egrilik radiusining kichik bo‘lishi o°simlik
qoldiglarining ko‘milish to‘ligligi va chuqurligining kamayishiga, hamda shudgor yuzasidagi
notekisliklar balanligi va plugning tortishga solishtirma garshiligining ortishiga olib kelgan;

- qo‘shimcha ag‘dargichning gorizontalga nisbatan o‘rnatilish burchagining kichik bo‘lishi
o‘simlik qoldiglarining ko‘milish to‘ligligi va chuqurligi hamda shudgor yuzasidagi notekisliklar
balanligi kamayishiga va plugning tortishga solishtirma garshiligining ortishiga olib kelgan;

- qo‘shimcha ag‘dargichning korpus aylanish markaziga nisbatan o‘rnatilish balandligi kichik
bo‘lishi o‘simlik qoldiglarining ko‘milish to‘liqligi va chuqurligining, shudgor yuzasidagi
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notekisliklar balanligi kamayishiga va plugning tortishga solishtirma garshiligining ortishiga olib

kelgan;

- haydov tezligi ortishi plugning barcha agrotexnik ko‘rsatkichlariga ta’sir qilgan, ya’ni
o‘simlik qoldiglarining ko‘milish to‘liqligi va chuqurligi, plugning tortishga solishtirma
garshiligining ortishiga hamda shudgor yuzasidagi notekisliklar balanligi kamayishiga olib kelgan.

(1)-(4) regressiya tenglamalari Y1 mezon tuprogning uvalanish darajasi 80 % dan, Y2 mezon
o‘simlik qoldiglarining ko‘milish chuqurligi 10 ¢cm dan kam bo‘lmasligi, Yz mezon shudgor
yuzasidagi notekisliklar balandligi 5 cm dan oshmasligi va Ys plugning tortishga solishtirma
qarshiligi mezoni minimal qiymatga ega bo‘lishi shartlaridan yechildi.

Tadqiqot usuli: Sinovlar QXMITI tajriba uchastkasining bug‘doydan bo‘shagan va nam suvi
berilgan dalalarida o‘tkazildi.

Tajribalarni o‘tkazishda qurilmaning tortishga solishtirma qarshiligi O’zDSt 3193:2017
«Qishloq xo°jaligi texnikasini sinash. Mashinalarni energetik baholash usuli» bo‘yicha tenzometrik
barmoqlar qo‘llanilib, agrotexnik ko‘rsatkichlari esa O‘zDSt 3355:2018 “Qishloq xo‘jaligi
texnikasini sinash. Tuproqga chuqur ishlov beruvchi mashinalar va qurollar. Sinov dasturi va
usullari” bo‘yicha aniqlandi [4;5.].

Xulosa. Ko‘p omilli tajribalar natijalariga ko‘ra agregat harakat tezliklari 6-9 km/h oralig‘ida
bo‘lganda qo‘shimcha ag‘dargich ishchi sirtining egrilik radiusi 30-35 cm, qo‘shimcha
ag‘dargichning gorizontga nisbatan o‘rnatilish burchagi 10-20° va qo‘shimcha ag‘dargichning korpus
aylanish markaziga nisbatan o‘rnatilish balandligi 10-15 cm bo‘lganda, plug kam energiya sarflagan
holda tuproqqa talab darajasida ishlov berishini ta’minlaydi.
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NCCJIEJOBAHUSA 11O IPUMEHEHUIO CIITUPTOB B ABTOMOBUJIBHOM U
TPAKTOPHOM TOIIJIUBE

HI.A. AnumoB
TamkeHTCKU rocyJapCTBEHHBIN YHUBEPCUTET TPAHCIOPTA

AHHoOTanus: B ctathbe paccMaTpuBarOTCs BOIPOCHI, CBA3aHHbBIE C UCIIOIB30BAHUEM CITUPTOB
B KauecTBe J00aBKM K AaBTOMOOWJIBHBIM M TPAKTOPHBIM TOIUIMBOM C UENbIO pPACHIMPEHUS
BBIIIYCKAEMbIX TOIUIUB U YIYyYIIEHUS UX IKOJOTUYECKUX [TOKA3aTeIeH.

KitoueBble cJjioBa: anbTEpHATUBHOE MOTOPHOE TOIUIMBO, METAHOJ, 3TaHOJ, CIHUPT,
TMMETHIIOBBIN 3(PHP, SKOIOTUIECKUN TTOKA3aTelNb.

AVTOMOBIL VA TARKTOR YONILG‘ILARIDA SPIRTLARDAN FOYDALANISH
BO*‘YICHA TADQIQOTLAR

Sh.1. Alimov
Toshkent davlat transport universiteti

Annotatsiya. Maqolada ishlab chiqariladigan yoqilg‘i turlarini kengaytirish va ularning
ekologik ko‘rsatkichlarini yaxshilash uchun avtomobil va traktor yogqilg‘ilariga qo‘shimchalar
sifatida spirtlardan foydalanish bilan bog‘liq masalalar ko‘rib chiqiladi.

Kalit so‘zlar: Alternativ motor yonilg‘ilari, metanol, etanol, spirt, demetil efiri, ekologik
ko‘rsatkichlar.

RESEARCH ON THE USE OF SPIRTS IN AUTOMOBILE AND TRACTOR FUEL
Sh.1. Alimov
Tashkent State University of Transport

Abstract. The article examines issues related to the use of alcohols as an additive to
automobile and tractor fuels in order to expand the range of fuels produced and improve their
environmental performance.

Key words: alternative motor fuel, methanol, ethanol, spirt, dimethyl ether, environmental
indicator.

BBenenne. lI3BeCTHO, YTO MNPUMEHEHHWE TOrO WM JPYroro BHUAAa WIH CMECH
KHUCJIOPOICOICPIKAIINUX COSUHEHHI B KauecTBe 00ABOK K aBTOMOOMJIBHBIM OC€H3WHAM BO MHOTOM
3aBUCHUT OT HUX pEalbHBIX PECYpCOB B JaHHOM SKOHOMHYECKOM PErMOHE WM KOHKPETHOTO
roCy/apcTBa.
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B naHHOI cTaTbe NPUBOATCS pe3yabTaThbl NMPOBEICHHBIX HAYYHBIX HMCCIEJOBAHUHN 110
MCTOJB30BAHUIO PA3IMYHBIX KHCIOPOJCOJACPKALINX COCITUHEHUH B KadecTBe JMJ00AaBOK K
aBTOMOOWJIBbHBIM ~ OeH3uHaM.  [lomydeHHble ~ pe3ysibTaThl  IMO3BOJISIIOT — HCMOJIB30BaTh
KHUCJIOPOACOICPIKAIINE COSTMHEHHS-CII0KHAS CMECh HUBIINX U BBICIIMX CIUPTOB, & TAKXKe H(PUPOB B
KayecTBe J00aBOK K aBTOMOOMIIBHOMY OCH3HMHY MM 6a30BOMY ToBapHOMY OeH3uHy. Micnionp3oBanue
KHUCJIOPOACOACPKAIINX COSAMHEHUI B KAUECTBE BHICOKOOKTAHOBBIX KOMIIOHEHTOB aBTOMOOMIIBHBIX
OCH3MHOB WJIM B KauecTBe 00ABOK ISl MOJy4YeHHs OEH3WHOB C JIPYIMMH, OOJiee BBICOKHMHU
HKOJIOTUIECKUMH KJIacCaMU SBJISIETCS. OJTHUM U3 Haubosiee JOCTYIMHBIM U COBPEMEHHBIM PEIICHUEM
HHEPro-3KOJIOTUYECKHUX MPOOJIeM Ha3eMHBIX TPAHCIIOPTHBIX CPencTB [4, 6, 7].

OcHoBHas yacTb. COBpEeMEHHBIC SJHEPTETHUECKUE U IKOJIOTHUECKUE MTPOOIEMBI 3aCTABIISIOT
YUEHBIX M CIIEMAINCTOB MCKATh LeIeco00pa3Hble U HayYHO OOOCHOBAHHBIE PEIICHUs B 00JacTu
WCTIOJIb30BAaHUSl AJbTEPHATUBHBIX SKOJIOTMYECKH YHCTBIX MOTOPHBIX TOIUIMB B3aMEH TOILIHB
HEPTSIHOTO MPOUCXOXKICHHS.

Haubonbiiee pacripoctpaneHne B Kaue€CTBE allbTEPHATUBHBIX BUIOB TOIUIMBA (SHEPTHH) JIJIS
TpaHcnopTtHbiX cpeactB B CHIA u crtpanax EBpocoro3a B mepuoxn 1995...2015 rr. momyuunn
cxmxeHnplid HedrsaHou ra3 (CHI' — LPG), cxareiii npupoansiii ra3 (CIII — CNG), cxuKeHHBIN
npupoausiii raz (CxkIII — LNG), metanon (M5, M15, M85, M100), stanon (ES, E10, E85, E95),
ouomusens (B20, B100), Bomopon [2, §].

OTO MO3BOJISIET BeXyIIMM cTpaHam wmupa, Hanpumep CIIIA, pe3sko yMEHBIIUTH BBIOPOCHI
BpPEIHBIX BEUIECTB — OKUCIBI a30Ta (B rox 12,41 muH. T, u3 Hux 57,7 % TpaHCHIOPT); ABYOKUCH
yriepoa (B rox 5361 miH. T, u3 HUX 42 % Tpancnopt). MI3BeCTHO, YTO €KEroHO B OKPYKAIOIITYIO
cpeny BbIOpachiBatOTCs mpumepHo 33186 MiH. T naByokucu yriiepoaa, u3 Hux 35 % or
HCIOJIb30BaHUs HEPTH.

B cootBercTBHMM ¢ PykoBOASIIMMH TPUHIMIIAMH HAIMOHAIBHOW HWHBEHTApU3aLUU
napHukoBblX Ta3oB MIODUK (MexnpaButenbCcTBEHHass TIpynna 3KCHEPTOB IO H3MEHEHHUIO
kiumara/[PCC- Intergovernmental Panel on Climat Change) pacuer BoIOpOCOB JHOKCHIa YTiiepo/ia
ot oxuranus TommBa B JIBC pexkoMeHmyeTcs MPOBOAWUTH C YY4TOM BHJIOB TOIUIMBA M THIIOB
nsurarens. B atom ciiydae oOmiue BeiOpocskl CO2 pacCUUTBIBAIOTCS IIyTEM YMHOXKEHUS KOJIMYECTBA
NMoTpeOICHHOTO TOIUIMBA Ha (DaKTOp BHIOPOCOB ISl KAKIOTO TUIA TOIUIMBA M THIIA TPAHCIOPTA TI0
dbopmyre:

E=M x K1 x Qux Kox 44/12 1)

rae £ - rogoBoit BeIOpoc CO2 B BECOBBIX €IMHUIIAX, T WJIH T/TO;
M - akTuueckoe notpedieHne BUaa TOIUIMBA, T WK T/TO;
K1 - xoadpdunmeHT okuciaeHHs yriepoja B TOIUIMBE (ITOKa3bIBAa€T JIOJIO CTOPEBLIETO
yriepoza);
Qu - HU3MIas TEMIOTBOpHAs criocoOHocTh, TIk/Teic.T i T Ix/Thic.M? ;
K> - xoaddunment Bei6pocoB yraepoaa, T C/Ix;
44/12 — ko3 duruent s nepecuera BeIOpocos yriepoaa C B aByokucs yriaepoaa COa.
BoinonnenHsle pacueTHble AaHHbIE (Tab.1) mo BeIOpoCcy AMOKCHIA Yriepoia OT CKUTaHHs
pasznuuHbiX ToruB B JIBC mokasbiBaer, 4TO 3TH BBIOPOCHI B OCHOBHOM 3aBHUCST OT COJAEPIKAHUS

yIaepoja B COCTaBe UCIOIb3yeMOI'0 TOILINBA.

e
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Tabnuna-1
PacuerHble 3HaYeHnst BbIOpocoB CO2
H B
u3Mas Konmmuers Opaxis b10pockl CO2
TETUIOTBOPHAs
T BBIOPOCOB OKHCIICHHSI
TorumBo CIIOCOOHOCT,
yriepoja YIJI€BO0pOAA T/T (Kr/7) /Tx
TIx/THIC.T (K2). 1C/T ]Ik (K1)
(T]Ix/TBIC.M®) 2 '
JuzenbHOE 19,98 3,15 1CO2/T
43,02 1 74,1
TOILTUBO 3.0 (20,2) 0.995 (1) (2,7 kr CO2/m) ’
19,19 3,09 TCO2/T
bensun 44,21 (18,9) 0,995 (1) (2.2 kr COa/i) 69,3
17,91 3,07 1CO2/T
CHI' 47,17 (17.5) 0,99 (1) (1.71 xr COu/n) 63,1
[Ipupoausrit 2,64 T CO2/T
4 4,7 15,04 1 1
ras 9 (34.78) 50 0,995 (1) 1,85 TCO2/TBIC M3 56,
1,83 TCO2/T
17,4 1
Orta”on 30 , 0,995 (1) (1.44 xr CO/n) 63,8
2,27 1CO2/T
Byranon 36 18,03 0,995 (1) (1.83 kr CO/) 66,1
MTBD/ 2,34 1CO2/1
2 19,37 1 ’ 71,01
OTBD 35, 93 0995 (1) (1,73 xr CO2/m) 0
1,37 1CO2/T
MMA 4 1 1 40,07
35, 0,93 0,995 (1) (0.91 xr CO/) 0,0

B »T0l cBs3M McTIONB30BaHHE OCH3UHO-CITUPTOBBIX KOMIIO3UIIMOHHBIX TOIUIUB pealn3yeTcs
UCXOJIS M3 TIOJIOKUTENBHOTO BIUSIHUS HA YMEHBIIIEHUE:

- TOKCHUYHBIX BEIIECTB B COCTaBE OTPabOTABIINX I'a30B;

- BBIOPOCHI TAPHUKOBBIX Ia30B;

- HAMpPsDKEHHOCTH B TOIJIMBOOOECTIEUEHHOCTH HE(MTSHBIX MOTOPHBIX TOIUIUB WM
MOJIOKUTEIHLHOE BIMSIHUE Ha 00ECTIEUeHHE YHEPT0o0e30MacHOCTH.

B nmnpoBeneHHBIX aBTOpamMu CTaTbM MCCIEOBAHUAX BEPXHASA TpPaHULA COJIEpKAHUS
HCIOJIb3YEMBIX CIIUPTOB U 3(UPOB B KauecTBE J00aBKU K OEH3MHAM OTPAHUYMBACTCS UCXO/S U3:

— HCU3MCHHOCTU pel"y.]'II/IPOBO‘-IHBIX JaHHBIX CUCTEMBI ITUTAHUS ABUT'ATCIIA OJIs1 6330BOFO
TOINIMBA, T.C. CO3AaHUC NACHTUYHBIX YCJIOBI/Iﬁ SaHpaBKI/I TpaHCHOpTHI)IX CpeJICTB Ha 6330BOM NN
KOMITO3HUIIHOHHOM TOIIJIMBE,

- ydeTa coaepxkanue kuciopona (2,7 % macc.) A NepCleKTUBHBIX IKOJIOTHUECKUX
TOILIMB,;

- COXpaHEHHE [OMYCTHUMBIX YHCIOBBIX 3HAYEHWH TMOKa3aTenell CBOWCTB KadecTBa
0a30BOro TOIJIMBA;

- BO3MOXXHOCTH  MCIIOJIB30BAaHUS  COCTaBIISIONIMX KOMIIOHEHTOB B  Ka4yecTBE
MHOTO(YHKITHOHATBHBIX — CTA0OWIN3aTOP, aHTHKOPPO3HOHHOE ICHCTBUE, apOMATH3aTOp, MTyCKOBBIC
KadyeCTBa TOIIJIMBA U ,Z[p.

Hcnonb30BaHME CIUPTOB SIBISETCS COCTABHOM YACThIO YKa3aHHOTO BBINIEC HaIpaBICHUS.
Hamnpuwmep, B llIBertuu 6en3un E8S — TommmBo, cogeprkamiee 85 % OmosTaHoMa, MPOAAETCS MO LIEHE
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Ha 27 % wmenbuie, yem OeH3uH Al-98. Ilpu sTom HabmiogaeTcst yBelIMYEHHE pacxo/a TOIUIMBA
aBTOMOOMJIEM HA CMEIIaHHOM IMKJIE IBWKEHHS Ha 36...43 % 1o cpaBHEHHIO ¢ 6a30BbIM TOILJIMBOM.
Crnenyer 100aBUTh, YTO JAaHHBIC aBTOMOOMIIM BBITYCKAIOTCS 3aBOJAOM-H3TOTOBUTENIEM TOJBKO IS
paboThI Ha TOM BHJE TOIUIMBA, T.€. OHU HE MOT'YT paboTaTh Ha 0A30BOM TOILIMBE — OCH3UHE U MPH

3TOM IIPAKTHUYECKHU HE HAOJI01aeTCsl YIydIlIeHuEe 3KOJIOTHYECKUX MoKa3arenei [1, 3, 5].

B 3T0ii cBSI3U 110 YacTH MCHOIB30BAHUS CIIMPTOB U APYTHX KHCIOPOIOCOICPIKAIINX HKHIKUX
BEIIECTB B KauecTBE JOOAaBKM K OCH3MHAM BAXHO OIPEICIHTh M 00OCHOBATH IIe€IecO00pa3HbIe
MOJXO/bI, YYUTHIBAIOIINE KOHKPETHBIC YCIOBHUS SKCIUTyaTallud TPAHCIOPTHBIX CPEJACTB Ha 3THX
BU/IaX TOIUIMBA.

CocTtaB M KOHIIGHTpaLUsi KOMIIOHEHTOB OEH3MHO-CIIUPTO-3(UPOBBIX KOMIIO3UIIUOHHBIX
TOIUTMB TOAOUPATIMCh HMCXOJIs M3 COXPAHEHHWs IOKa3areneld 0a30BOr0 TOMIMBAa — OCH3MHA |
PEryIUpPOBOYHBIX MAPAMETPOB JIBUTATENS C YIETOM HAaMOONBIINX YTYYIICHHH €ro 3KOJIOTMYECKHX
ITOKa3aTENIeH.

DTO 03HAYAET YTO MEXKAY KaKABIM KOMIIOHEHTOM M €ro 0OOCHOBaHHOW KOHILIEHTpALUEH B
COCTaBe TOIUIMBHOM CMECH, a TaK)Ke JOCTUTAEMbIM TEXHUYECKUM pe3yabTaToM (yIIydIlIeHHE ITycKa,
CHIDKEHHE BBIOPOCOB TOKCHYHBIX BELIECTB, paclIMpeHUe pecypca OCH3WHa, CTaOMIM3aLus
TOIUTMBHOW CMECH U JIp.) CYLIECTBYET IPUIMHHO-CIICICTBEHHAs CBA3b, 3 UMEHHO!

- yAy4lIeHHE OSKCIUTyaTallUOHHBIX CBOWCTB TOIUIMBHOW CMeCH 0O0ECIeunBaeTcs
BBICOKMMHU OKTQHOBBIMHU YHCJIAMU METaHOJIa U OyTaHOJa, BBICOKOH TEIIOTBOPHOM CIIOCOOHOCTBIO
OyTaHoma;

- yIy4IICHHWE IMYyCKOBBIX ITOKa3aTeliel IBUTATENSI 00ECIEeYNBACTCS MCIOIb30BAHUEM
METaHOJIa, UMEIOIIEr0 HU3KYIO TeEMIIepaTypy UCTIapeHus;

- JTMHAMUYECKHAE TIOKA3aTeNH IBUTATelNsl YIYYIIAIOTCS 32 CYET CHIDKEHHS CpenHei
TeMIIepaTypbl BIlyCKHOT'O TPaKTa, U, CIIe0BATENbHO, YBEIMUCHHS KO PHUIIMEHTA HAIOJHEHNUS;

- CHIDKEHHE BEIOPOCOB BPEIHBIX BEIIECTB B COCTABE OTPAOOTABIINX Ira30B MPOUCXOIUT
n3-3a 00€HEHUS COCTaBa TOPIOYe CMECH, IIOCKOIIBKY CIIUPTHI COAEPIKAT B CBOEM COCTaBE KHUCIOPO/T;

- yAy4IlIeHUE aHTUKOPPO3MOHHBIX CBOWCTB M CTaOWJIBHOCTh TOIJIMBHOM CMecH
o0ecrneunBaroTCs MoA00POM COOTBETCTBYIOLIUX MPUCAJIOK.

3akmoyenne. Ha OCHOBaHMM  BBINIONHEHHBIX  HAYYHO-HCCIIEOBATENILCKAX  paboT
YCTQHOBJIEHO, 4TO OEH3WHO-CIHPTO-2(HUPOBHIE KOMIIO3HIIMOHHBIE TOIUTUBA MOTYT  OBITh
UCMOJb30BaHbl 0e3 H3MeHEHMsI 0a30BBIX PpEryJUpOBOYHBIX MapaMeTpOB CUCTEM IUTaHUA U
3KUTAaHUs, a TaKKe HCIOJb30BAaTh CYLIECTBYIOIINE HH(PPACTPYKTYpbl NMPUMEHEHUS HEPTIHBIX
MOTOPHBIX TOIUIUB C CYIIECTBEHHBIM CHH)KEHHEM BBIOPOCOB BpEIHBIX BELIECTB OTPaOOTaBIIMX
ra3os.
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INFLUENCE OF THE DIAMETER OF THE ROTATION WORKING ORGAN OF A
COMBINED MACHINE ON ITS OPERATIONAL INDICATORS
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Abstract. The article presents the results of experimental studies to study the influence of the
diameter of the rotary working organ of a combined machine for preparing garden row spacing for
sowing crops in one pass on its performance indicators. According to the research results, with an
increase in the diameter of the rotary working organ from 30 cm to 45 cm, when the unit moved at a
speed of 6 km/h, the relative tractive resistance decreased from 1638 N/m to 1553 N/m. Similarly, at
a unit speed of 8 km/h, this indicator decreased from 1702 N/m to 1616 N/m.

Keywords: combined machine, rotary working organ, vertical load, standard deviation, spiral
pitch of the working organ.

Introduction. Currently, great importance is attached to the development of horticulture
throughout the country, as well as the effective use of inter-row spaces in orchards. Usually, a large
part of the area allocated for fruit orchards is maintained as black fallow for a relatively long time
without development [1].

Orchards with fruit trees in the first year use only 1-2% of the allocated area according to the
planting scheme. As a result of the development of their root system, stone trees fully utilize the
allocated area after 4-6 years, and seed-bearing fruit trees after 5-8 years [1].

Studies have shown that planting vegetable crops and inter-row cultivation plants in apple and
pear orchards before reaching 6-8 years of age yielded good results. It is recommended to sow
vegetables and melons between rows in stone orchards until they reach six years of age [2].

Currently, agrotechnical measures such as chiseling, harrowing, leveling, rolling, ridging, and
compaction are carried out separately for preparing orchard inter-rows for spring sowing, and such
repeated processing leads to an increase in labor, energy, and fuel consumption, disruption of the
macro-microstructure of the soil, excessive compaction, and loss of soil moisture. In addition, when
cultivating the inter-row spaces of orchards, a complex of machines and tools imported in our country
during the period of the former Soviet Union and morally obsolete are used, and a large amount of
material costs are spent on their annual use and repair. In many cases, due to the lack of specialized
tillage machines for horticulture, the cotton-growing machine complex is used. However, due to the
fact that these machines cannot prepare the inter-row spaces of orchards for sowing in one pass, their
productivity is low and operating costs are high [3].

Materials and methods. Based on this, the study of the influence of the diameter of the rotary
working organ of a combined machine for preparing orchard inter-rows for sowing on its performance
indicators is of practical importance and requires experimental research in this area.

During the experiments, the diameter of the rotary working organ was changed from 30 cm to
45 cm every 5 cm. This was achieved by replacing a rotary working organ of different diameters. In
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this case, the spiral pitch of the rotary working organ is 10 cm, the longitudinal distance between the
cultivator and the rotary working organ is 60 cm, the specific vertical load on each meter of the
working width of the rotary working organ is 1.6 kN/m, and the speed of the unit is 6 and 8 km/h

[4,5].

The results obtained in the experiments are presented in the table and figure.

Results and their analysis. Their analysis shows that with an increase in the diameter of the
rotary working organ from 30 cm to 45 cm, the root mean square deviation of the height of
irregularities on the field surface increases at both speeds of the unit, i.e., with an increase in the
diameter from 30 cm to 45 cm, the root mean square deviation of the height of irregularities on the
field surface increases from £1.31 cm to +£1.92 c¢m at a unit speed of 6 km/h, i.e., the quality of field
surface leveling deteriorates.

Table
Influence of the diameter of the rotary working organ of the combined machine on its
performance indicators

. Mean-square deviation | Degree of soil crumbling, Specific draft
Diameter of the . . . .
rotary working . of the he.lght of ie., S|.ze . resistance of a
organ, cm irregularities on the Content of soil fractions rot_ar){ working
field surface, +cm less than 25 mm, % winding, N/m
V=6 km/h
30 1,31 79,4 1638
35 1,55 80,4 1583
40 1,78 81,3 1568
45 1,92 81,7 1553
V=8 km/h
30 1,43 80,2 1702
35 1,66 81,1 1649
40 1,91 82,3 1634
45 2,05 82,7 1616

At a unit speed of 8 km/h, this indicator increased from +1.43 cm to £2.05 cm. An increase in
the speed of the unit led to an increase in this indicator. The above is explained by the fact that with
an increase in diameter, the depth of penetration of the rotary working organ into the soil decreases.

2.1 83,5
4
+0, cm F., %
2 4 /‘l 2 \ /‘
1.8 /\/V 82,0 //
/Il

N e N
v e

1,2 79,0
30 35 40 45 30 35 40 45
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1 and 2 at unit speeds of 6 and 8 km/h, respectively
Figure. Influence of the diameter of the rotary working organ of the combined
machine on its performance indicators

With an increase in the diameter of the rotary working organ, the quality of soil crumbling
improved. When the number of soil fractions less than 25 mm at a unit speed of 6 km/h increases
from 30 cm to 45 cm in the diameter of the rotary working organ 79.4 percent to 81.7 percent, at a
unit speed of 8 km/h increased from 80.2% to 82.7%. This can be explained by the fact that with an
increase in diameter, the contact area and time of the working organ with the soil increase.

From the table and figure, it can be seen that the tractive resistance of the device decreased at
both speeds with increasing diameter. Because from previous research and literature, it is known that
that as the diameter of the rotary working organ increases, its rolling resistance coefficient decreases
[6].

With an increase in the diameter of the rotary working organ from 30 cm to 45 cm, its tractive
resistance decreased from 1638 N/m to 1553 N/m at a speed of the unit of 6 km/h, and at a speed of
the unit of 8 km/h, this indicator decreased from 1702 N/m to 1616 N/m.

Conclusion. The results of the conducted experiments and analyses show that for the rotary
working organ of the combined machine to cultivate the soil at the required level with minimal energy
consumption, its diameter should be in the range of 35-40 cm.
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QATTIQ MAISHIY CHIQINDILAR UCHUN KOMPAKTOR MASHINASINI
TAKOMILLASHTIRISH

S. Mirkholikov, M. Kudaybergenov

Toshkent davlat transport universiteti, Toshkent, Uzbekistan

Annotatsiya. Ushbu magolada qattig maishiy chigindilarni (QMCh) zichlash va
transportirovka qilish samaradorligini oshirish magsadida kompaktor mashinasining texnik
ko‘rsatkichlari tahlil qilindi. Ezilish darajasiga ta’sir etuvchi asosiy omillar, tishlarning shakli va
zichlash bosimi o‘rganildi. Taklif etilgan yangi tish konstruksiyasi chiqindining zichlik darajasini
1,35-1,4 marta oshirish imkonini berdi.

Kalit so‘zlar: qattig maishiy chigindi, kompaktor, zichlash darajasi, tish konstruksiyasi,
zichlik koeffitsienti, energiya sarfi.

VIYUYIHIEHUE KOMIIAKTUPYIOIIEN MAIIIUHBI JJ151 TBEPIbIX
BbBITOBBIX OTXO/J10B

C. Mupxoauxos, M. Kynaiioeprenos

TalkeHTCKUi rocyAapCTBEHHBIN TPAHCTIOPTHBIN YHUBEPCUTET, TalIkeHT, Y30eKucTan

AHHOTanus. B 1aHHO cTaThe NPOAHAIU3UPOBAHBI TEXHUUECKNE MTAPAMETPhI YIUIOTHSIOLIEH
MAaIlUHBl JJIS TOBBIIEHUS 3(PGEKTUBHOCTH YIJIOTHEHHSI U TPAHCIIOPTUPOBKU TBEPABIX OBITOBBIX
otxo710B (TBO). HccnenoBanbl OCHOBHBIE (DaKTOPHI, BIUAIOLINE HA CTENEHb U3MENbUYeHUs, popMy
3yObeB U JaBiieHue npeccoBanus. [IpennoxkeHHas HoBast KOHCTPYKIIMS 3yObeB MO3BOJINIIA TOBBICUTh
MJIOTHOCTH O0TX0J0B B 1,35-1,4 paza.

KaoueBblie cioBa: TBEPABIC OBITOBBIE OTXOJbl, KOMIIAKTOp, CTCICHb YIIJIOTHCHUA,
KOHCTPYKLUS 3yObeB, KO3 PUIMEHT IIIOTHOCTH, 3HEPTONOTPeOIECHHE.

IMPROVEMENT OF COMPACTOR MACHINE FOR SOLID HOUSEHOLD
WASTE

S. Mirkholikov, M. Kudaybergenov

Tashkent State Transport University, Tashkent, Uzbekistan

Abstract. In this article, the technical parameters of a compactor machine were analyzed to
increase the efficiency of compaction and transportation of solid household waste (SWW). The main
factors affecting the degree of crushing, the shape of the teeth and the compaction pressure were
studied. The proposed new tooth design allowed to increase the density of the waste by 1.35-1.4
times.

Keywords: solid household waste, compactor, compaction level, tooth design, density
coefficient, energy consumption.
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Kirish. Bugungi kunda gattiq maishiy chigindilar (QMCh) miqgdorining ortib borishi atrof-
muhit muammolarini keltirib chigarmoqda. Chiqindilarni to‘g‘ri yig‘ish, tashish va saqlash
tizimlarida ularni zichlash (kompaktor) jarayoni muhim o‘rin tutadi. Kompaktor mashinalari
chigindilar hajmini kamaytirish orgali poligonlardagi joy resursini tejaydi hamda tashish
samaradorligini oshiradi (1-rasm).

L

1-rasm. Kompaktor ko’rinishi

So‘nggi yillarda ishlab chiqilgan kompaktor turlari orasida gidravlik siquvchi mexanizmlar
va tishli barabanli siquvchi kompaktorlar keng targalgan. Birog, ularning tish geometriyasi va bosim
ta’siri yetarlicha optimallashtirilmagan 2-rasm.

Asosiy gism

1. Kompaktorning umumiy tuzilishi

Kompaktor mashinasi quyidagi asosiy gismlardan iborat:

. oldingi va orga baraban (tishli sirtli);
. siquv mexanizmi;

. gidravlik tizim;

. ramali korpus;

. chiqindi siqish pichog‘i;

. boshgaruv paneli.

Baraban tishlari chiqindiga mexanik bosim o‘tkazadi va ularni ezadi. Ezilish jarayonida
zichlik darajasi quyidagicha aniglanadi:
_P
P1

ks

bu yerda:

k,-zichlash koeffitsienti;
p1-chigindining dastlabki zichligi, kg/m?;
p»-siqilgandan keyingi zichlik, kg/m?.
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Ezilish darajasiga ta’sir etuvchi omillar

Omil Ta’sir ko‘lami Izoh
Baraban massasi | 8-12 tonna Siquv bosimini belgilaydi
Tish shakli konusli, prizmali | Ezilish chuqurligini o‘zgartiradi
Namlik darajasi | 30-50% Chiqindi plastiklik darajasiga ta’sir giladi
Bosim 0,25-0,35 MPa | Optimal siquv uchun tavsiya etiladi

Kompaktor mashinasi bilan chigindilarni utilizatsiya qilish maydonini rejalashtirishda
zichlagich-sigishni kuchidan samarali foydalanish va maksimal mahsuldorlikka erishish, agar
mashina ishlashining har bir bosqichidagi garshiliklar yig'indisi teng bo'lsa, sodir bo'ladi. mashina
sezilarli sirpanishsiz amalga oshirishi mumkin bo'lgan eng katta tortish kuchiga. Traktsiyani
hisoblash ushbu shartni bajarishga yaginroq bo'lishga imkon beruvchi ish jarayoni parametrlarini
aniglaydi.

Gorizontal sirt bo'ylab kompaktor pichog'i bilan tuprogni frontal kesish va tashishda
garshiliklar yig'indisi paydo bo'ladi.

zw=VVp+VVpT+WOt+Wpl+WfIH'

Bu yerda Wr — kesish qarshiligi, N; Wpr — axlatxona oldidagi tuproq prizmasining
harakatiga garshilik, N; Wot — axlatxonada tuproq harakatiga garshilik, N; Wpl — to'mtoq joyida va
pichoq pichog'ining erga ishgalanishidan kelib chigadigan garshilik, N; Wf — zichlagich harakatiga
garshilik, N.

W, = kyF, H,

Bu yerda kud — maxsus kesish garshiligi, Pa; F — kesilgan tuproq chiplarining tasavvurlar
maydoni, m2, pichoq kengligining mahsuloti sifatida aniglanadi L, m, kesish chuqgurligiga h, m,
tuprogni tashishda F = Lh1, hl — tuprogni ko'chirishda kesish chuqurligi yon rollarda tuproq
yo'gotishlarini to'ldirish sharti bilan aniglanadi, uning giymati yo'gotish koeffitsienti bilan
baholanadi. Kp (yopishgoq tuproglar uchun Kp = 0,025...0,032, dlst nesvaznsix 0,06...0,07), hl =
KpVpr/L, gde Vpr — to'lig to'ldirilganda axlatxona oldida hosil bo'lgan chizma prizmasining hajmi,
m2,

Chizma prizmasining harakatiga garshilik va tuprogning axlatxonaga ko'tarilishi kesish
burchaklarida aniglanadi = 45... 60° quyidagi bog'ligliklarga ko'ra:

VVpr = Gpr.ul = %ry;](—rg
14

:uliH'

W, = Vprwuzcoszé‘, H,
Ky
_ LH y
PT 2K,

Bu yerda Gpr = mpr g — tortish prizmasini chizish, N; mpr — chizma prizmasining massasi,
kg; Vpr — chizma prizmasining hajmi, tuprogning tabiatiga garab (birikish, bo'shashish koeffitsienti),
balandlik nisbati N i kengligi L otvala, m3; gr — zich tanadagi tuprogning hajmli massasi, kg/m3;
g — tortishishning tezlashishi, g = 9,81 m/s2; Kr — tuprogni yumshatish koeffitsienti; 1 — tuproq va
tuproq orasidagi ishgalanish koeffitsienti, 2 - tuproq va axlatxona yuzasi orasidagi ishqgalanish
koeffitsienti. Koeffitsient giymatlari Kpr munosabatga bog'liq N/L va tuproq turi jadvalda keltirilgan.
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Jadval 1
Tuproq turi H/L nisbatida Kpr giymati
0,15 0,3 0,35 0,40 0,45
Birikkan tuproq toifasi 111 0,70 0,80 0,85 0,90 0,95
Birikmaydigan tuproglar 1,15 1,20 1,25 1,30 1,5

Kesish burchagida tishlar maydonda paydo bo'ladigan qarshilik 45...60°,
Wpl == PudL! H,

Bu yerda Rud —tishlar maydonining kengligi va tuproq turiga garab, to'mtoglanishga nisbatan
0'ziga xos garshilik; N/m?,
Aylanadigan pichogli zichlagichning tortishishini hisoblashda, pichoq bo'ylab tuproq
harakatining qgarshiligini go'shimcha ravishda hisobga olish kerak:
Ygr* 9
W, =V ~2—

Ky

Qarshilik Wpr, Wot s ushlash burchagini hisobga olgan holda

Wy = Vpruulsina,H
Ky

pppcosa, H

—g,uzcoszé sina,H

Tishlarning zichlash maydoni F = Lh sin, m?.
Kompaktorning harakatga chidamliligi
Wr = Gf,H,

Bu yerda G — zichlagichning tortishish kuchi, N; f — o'ziga xos prokat garshilik, mushtlar
uchun f=0,25...0,30 birinchi o'tishlarda; f=0,2...0,25 oxirgi o'tishlarda.

Nishab va giyaliklarda zichlagichni ishlatishda tortishish hisobi zichlagichning tortishish
kuchining tarkibiy qismini hisobga olishi kerak. +Gi. Keyin

Wr=G(f £i),H,
Bu yerda i- yer giyaligi, birliklarning fraktsiyalari.
Nishab burchagida kattaroq 10°,
Wr = G(f cos¥ * sin¥),H
Bunda i =0 xos garshiligi sifatida topiladi

J— 4ﬁ
M9+ (1-5)NP

Bu yerda p — eksperimental ma'lumotlarga ko'ra, materialning holatini tavsiflovchi
koeffitsient p = 0...1,0 (siqilgan qoplama uchun oxirgi qiymat); h — og'irlik va tortishish ta'sirida
yuzaga keladigan gaytarilmas deformatsiya miqdori, m; D — baraban diametri, m.

Sigilishning oxirgi bosgichida kuzatiladigan elastik, gaytariladigan deformatsiyani ham
hisobga olgan holda quyidagi bog'liglik yuzaga keladi:

hu+1 _ hu+1
f — 2 1
@+ (1-5) VDS + ni+)

Bu yerda h2 — umumiy deformatsiya giymati, h2 = h; hl — gaytariladigan deformatsiya
miqdori (elastik).
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Bu yerda hl1 =0, bular. agar gaytariladigan deformatsiya hisobga olinmasa, bog'liglik bilan
bir xil bo'ladi. Sigtiruvchi tsilindrni bir xil yo'l bo'ylab o'tishi bilan har bir o'tishda sigilgan
materialning zichligi ortadi va qoldiq deformatsiya kamayadi. Keyin shunday nuqta keladiki, ma'lum
bir baraban og'irligi uchun doimiy deformatsiya yaratilmaydi va keyingi o'tishlar fagat elastik
deformatsiyaga olib keladi.

Tuprogning joylashishi h, tortish kuchi T, aylanma garshilik koeffitsienti f giymati va shunga
mos ravishda g'ildirak o'tish soni n o'rtasidagi munosabatlar empirik formulalar bilan yaxshi
tavsiflangan.

h=h;+algn, T=T, —aylgn; f =f; —Plgn,

bunda hl1, T1 i f1 — mos ravishda, birinchi o'tish paytida tortishish, tortish kuchi va aylanish
qarshilik koeffitsienti; , 0 va p — mutanosiblik koeffitsientlari; n — avtomobilning bir yo'l bo'ylab
necha marta o'tishi. Ushbu bog'ligliklar rasmda egri chiziglar shaklida ko'rsatilgan.

h,

r h
f
T f
O'tishlar soni n

3-rasm. Qo'zg'alish h, tortish kuchi T, aylanma qgarshilik koeffitsienti f va zichlagich
o'tishlari soni n o'rtasidagi bog'liglik grafigi.

Harakat paytida paydo bo'ladigan garshilikdan tashgari, rulonli tayanchlarda ishgalanish
garshiligi, egri uchastkalarda aylanish garshiligi va inertial kuchlarga garshilik ham paydo bo'ladi.
Harakatga umumiy garshilik mashina tomonidan ishlab chigilgan tortish kuchidan kam

bo'lishi kerak.
Z W < Thax

O'ziyurar kompaktorlarning zarur motor kuchi

Tmax Vmin

Ng = (1,1..1,2)

Bu yerda V,,;,, — maksimal giymatda zichlagich harakatining minimal tezligi T,,4y; —
haydovchi, uning kinematik diagrammasiga muvofiq belgilanadi. Quvvatni hisoblashdan keyin N,
haydovchi rollarda aylana kuchini tekshiring Tmax. Bu pervanelning erga yopishishi bilan
ta'minlangan tortish kuchidan kam yoki teng bo'lishi kerak;

Thax < T(p; T(p = Gsu " Qs

Buyerda W — zichlagichning harakatiga umumiy garshilik, N; Gsy — zichlagichning og'irligi,
shu jumladan balast, N; sy — go'zg'aysan roliklar va sigilgan material orasidagi yopishish
koeffitsienti, qurug zaminda to'ldirilgan roliklar uchun sy = 0,6...0,8, ho'l yopishqoq tuproqda sy =
0,4...0,55.

Tortish kuchining topilgan giymatiga asoslanib, mashinaning mumkin bo'lgan tezligi
aniglanadi. Roliklarning va (yoki) g'ildiraklarning sirpanishini hisobga olgan holda, zichlagichlarning
ishlash tezligi o'rtacha 70...75% nominal giymat.

Xulosa. Taklif etilgan kompaktor tish konstruksiyasi chigindilarni sigish jarayonida mexanik
yuklanishni teng tagsimlaydi va mashinaning umumiy samaradorligini oshiradi. Kelgusida ushbu
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model asosida energiya tejamkor, avtomatik boshgaruvli kompaktor ishlab chigish
rejalashtirilmoqda.
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BBIPAILIMBAHUSA TEJAT B MAJIAJIOM BO3PACTE
H. Carrapos!, A. Boporos!, C. I'pamxos?, A. SIurudoes®, U. Xo16yraen?

! Haumonansuslit uccnenopatenbckuii yausepcuteT « TallkeHTCKU HHCTUTYT MHKEHEPOB
UPPpHUTALMA U MEXAHU3ALHUH CEIbCKOTO XO35IHUCTBa,

2 Kypckas rocynapcTBeHHas ceibCKOX03s1icTBeHHas akagemus: umeHu M.M.MBaHoBa,

3 TamkenTtckuii pumuan CamapkaHackoro I'0cynapcTBEHHOTO YHHBEPCHTETA BETEPHHAPHOM
MEIMIIMHBI, )KUBOTHOBOJICTBA U OMOTEXHOJIOTHH.

A”HOTanusA: B crarbe paccMarpuBaercs IOJYyYEHHBIE PE3yJbTaTbl HAy4YHO —
XO3SIICTBEHHOI'O OIIBITA, IIPOBEIEHHOM B 3UMHBIE — BECEHHBIM IEPUOJ IOKA3aJl YTO IIPH
BbIpallluBaHWUM HOBOPOXICHHBIX, TCJIAT B AJOMHUKAX HpO(bI/IJIaKTOpI/IﬂX Ha OTKPBITOM BO31YyXC
HE00XOAUMO CTPOIO BBIIOJIHATH Psijl OJAronpUATHBIX YCIOBHM OTeJla KOPOB JOJDKHBI IPOXOAUTH B
ACHHHKAX: HOBOPOXICHHBIX TCJIAT B TCUCHHUC CYTOK HYXKHO COACPIKATH B MECTC C MATCPSIMU,
JIOJKHBI OBITH OOecreueHbl TIATEIbHEH yXOJ 3a TeNATaMH U CBOW- BPEMEHHOE MX KOpPMIICHHE,
€XKEIHEBHOE T0OABICHUE CYXOH COJIOMEHHOW MOJCTHIIKUA. MOJIOAHSK BBIPAIICHHBIH HA OTKPHITOM
BO3AyX€ IMpH COOJIOACHUM BCEX OTHX Belle YKa3aHHOM YCIOBUHM, 3HAUUTEIBHO MEHbIIE
MOATBEPIK/IEH KENYyJI0YHO — KHUIIEYHBIM 3a00JI€BaHMSIM, Jy4lle pacTeT U OOJIbLIE HCIOIb3YET
Ka4yeCTBEHHYIO I'pyOble KopMa.

KuaroueBble ciaoBa. TCJIAT, OTKPBITOM BO3yX€C, KHIICUYHBIM 32160J'I€BaHI/I$IM, POCT, pa3BUTHA,
3200J1€eBa€MOCT.

RAISING CALVES AT A YOUNG AGE

N. Sattarov', A. Borotov', S. Grashkov?, A. Yangiboyev?, 1. Kholbutaev?

! National Research University “Tashkent Institute of Irrigation Engineers and Agricultural
Mechanization”,

2 Kursk State Agricultural Academy named after I.1. Ivanov,

3 Tashkent Branch of the Samarkand State University of Veterinary Medicine, Animal
Husbandry and Biotechnology.

Abstract: The article examines the results obtained from a research and production
experiment carried out during the winter-spring period. It was shown that when raising newborn
calves in outdoor prophylactic housing, it is essential to strictly observe a number of favorable
conditions: calving should take place in individual stalls; newborn calves must be kept together with
their mothers for at least 24 hours; calves must receive careful care and timely feeding, along with
the daily addition of dry straw bedding. Young animals raised outdoors, provided that all of these
specified conditions are met, are significantly less susceptible to gastrointestinal diseases, grow better,
and make more efficient use of high-quality roughage.

Keywords: calves, open-air housing, gastrointestinal diseases, growth, development,
morbidity.
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Boenenne: OnHOI U3 MPUOPUTETHBIX 33/1a4 arpONPOMBUYHIICHHOTO KOMIUIEKCa ¥Y30eKUuCTaHa
SBAJIIETCSL peUIeHHe MpoOJeMbl YBEIUYEHHE MPOJOBOJIBCTBEHHBIX PECYPCOB, OOECHEUYEeHUS
HACEJICHUS MSCHBIMH M MOJIOUHBIMU TPOIYKTaMH MO HAYYHO OOOCHOBAHHBIM HOpMaM IMUTAHMAL.
[ToTpebrieHne MPOIYKTOB MUTAHHUS >KUBOTHOTO MPOMCXOXKJIEHUS SIBISIETCS OJHHUM W3 OCHOBHBIX
II0Ka3aTese KauecTBa KU3HU HAceJIeHUs. Y CTONYMBOE 00ecIiedeHre HaceIeHUE MPOI0BOJIbCTBUEM
— OJHO U3 BaXHEHIIMX YyCIOBHIl cTaOuiabHOCTH rocynapcrBa. Camo obOecrnieueHUE CTpaHbI
OTIPEJIENIACTCS] YPOBHUEM Y/IOBJIETBOPEHUS MOTPEOHOCTH HACETCHUS B MPOAYKTOB IMUTAHUS 32 CUET
COOCTBEHHOTO NMPOU3BOJICTBA.

B pemenun 31X 3a1a4 OAHO M3 BaXKHEHIIUX MECT 3aHMMACT BbIPAIIMBAHUE PEMOHTHOI'O
MOJIO/IHSIKA. BhIpanuBanue peMOHTHBIX TEJIOK B XO3SIIICTBE JOHKHO ObITh OPraHU30BAHO TaK, YTOOBI
MaKCHUMAaJIbHO COXPAaHUTh UX MOTOJIOBbE, KOTOPOE JOKHO OBITH KPEIKUM H 3/I0POBBIM.

- [loBblIEHME TPOYKTUBHOCTH KOPOB;

- YBEIIMYECHUE TIOTOJIOBbSI KPYITHOI'O POraToOro CKOTa;

B mocneanee rogasl BO MHOTUX (EpMEPCKUX U KPECThSIHCKHX XO3AUCTBaX MPUMEHSETCS
BBIPAIIMBATH TEIST CO BTOPOTO JIHS MOCTIE POXKACHUS B MHIMBH I aIbHBIX IOMUKAX TPOQPHIAKTOPHIX
U B MTOMBIIUICHUAX 00JIE€YEHHOTO TUIIA HA OTKPBITOM BO3ayxe. BHenpenue 3Toro MmeToa mo3Bosiser
CYLIECTBEHHO CHM)KaeT 3a00J€Ba€MOCTh U OTXOJa TEJIAT B paHHEM Bo3pacTte. [1o JaHHBIM MHOTUX
ucclenoBareneii, KpyrioroJ0Bbie BhIpAIIMBAHUE MOJIOJHSKA HA CBEXKEM BO3JyXe CIOCOOCTBYIOT
Jy4dlIeMy pOCTYy W Pa3BUTHIO, COKPAIICHHUIO JKEIYyJAOYHO — KHIIEYHBIX W PECHUPATOPHBIX
3a00J1€BaHUI 110 CPABHEHUIO C aHAJIOTaMU COJIep KalIuMcs B momenieHusx [1,2,3,4].

OpnHako BOIIPOCHI, CBA3aHHBIE C POCTOM M Pa3BUTUEM TEJAT, COAEPIKALIUXCS Ha OTKPHITOM
BO3/IyX€ B XOJOJHBIM CE30H T'0/ia, 3aTpaTaMi KOPMOB Ha WX BBIPAIIMBAHUS B YCJIOBUA ¥Y30eKuCcTaHa
ele HeJOCTaTOYHO U3YYeHa.

Mamepuanst u memoosi: Hamu Obuta mocTaBlieHa 3ajjadya W3YYHUTh BIUSHUE PA3TUYHBIX
METOJIOB BbIpAIlIMBaHUsI HOBOPOXACHHBIX TEJAT Ha MOKa3aTeNId MPOIyKTUBHOCTH, 3200J1€Ba€MOCTb,
YpOBEHb NOTpEOIECHUsS KOPMOB J>KMBOTHBIMHU. MccieoBaHusi NPOBOAMIM Ha (pepMepcKux
X035MCTBaX B 3UMHHUE — BECEHHUH Tepuoj roja. s mpoBeneHne dKCnepuMenTa ObII0 0100peHO
YeThIpPE TPYMNIIBI TEIAT YEPHO — MecTpor nopobl, o 10 rosnos kaxnoil. Jlara poxaenus teasar I —
ONBITHON M | KOHTPOJIBHOM TPyNI NPUHOCWINCH HA Hadano — cpeauny siHBaps, Il — onsitHoM 1 11
KOHTPOJIBHON — Ha KOHEI[ eBpas cpeArnHy MapTa MOJTOIHSIK ABYX OMBITHBIX TPYII BRIPAIIMBAIIN B
noMukax. Paznuuus TexHosioruu BeIpamuBaHus TeaaT [ v Il ombITHBIX TIpymnm 3akIO4aioch B
CIIENYIOLEM: OTENbl KOPOB OT KOTOPBIX IOJYYalu TEJIOYEeK | ONBITHOM Tpynmsl NPOBOAWIN B
JICHHUKaX, U TeJsATa HaXOJUJIUCh B MECTE C MaTepsIMU B TeueHue 48 yacoB, a KOPOBBI, OT KOTOPBIX
otOupanu Tenouek Il — OMBITHONM TpyNMbI, TEIWIUCh B CTOMIAX HAa MPUBA3M MO TEXHOJIOTHH,
IIPUHATON B XO3SIMCTBE B TPEX CYTOYHOM BO3PACTE MOJIOJHSK MOMELIAIA B XOPOUIO YTEIJICHHBIE
JIOMHUKH, B KOTOPbIE YKJIAAbIBAIA CIIOM ONMUIIOK TOMUHON 20 -25 cM cioi COJI0MBI TONIIMHON 25 -
30 cm Ilpu nanpHeIeM BhIpalliBaHUN B JOMUKHU U BOJIBIPHI €KTHEBHO MOAKIIAIBIBATIN COJIOMY JUIS
obecrieyeHus: KUBOTHBIM CyXOro joxa. JIoMuku caenaHsl U3 (aHepbl, OOTAHYTHl OpE3eHTOBBIM
MOKPBITHEM, UMEIOT TOJIOT JIMHA JoMuKa 2,5 M mmpuna 1,35 Beicota 1,8 M quHa Boabepa 1,8 M
mupuHa 1,30 m.

Tensita I m II KOHTPOJIBHBIX TPYII MO/ ONBITOM HAXOAWIACH OT POKACHUS 10 2 — MECAYHOTO
BO3pacTa. BplpamyBaiy MX COINIACHO TEXHOJOTWH, NPHUHATOM Ha Xo3diictBe. OTenpl KOpOB
NPOXOIWJIM B CToMyiax, B mnpoduiakropHbiii mnepuon (8-10gHeil) TensT coaepxaid B
npoduinakropusix. B manpHelmem rpynmaMu 1o 5 rojioOB IpYNIOBBIX CTaHKaX B IOMEIICHHE.
Pasmepom mmmna 3,5 M mmpurna 2,60 M BeicoTa 0,94 M.

Kopmmwin sxuBoTHbIX | omnbITHOM M I KOHTpONBHOM TIpynnm oOJMHAKoBO. B TeueHue
Mpo(UIAKTOPHOTO MEPHO/ia MOJIOAHIKY BBIaWBaIU LEIbHOE MOJIOKO M3 pacueTa 61 Ha TelleKa B
CYTK€, 3aTEM [1EPEBOININ HA 3aMEHUTENb LIEILHOTO MOJIOKO (31M) — 110 700 rpaMM cyXoro BellecTBa
B cyTke. Mosogusk I onbiTHOM rpynmnbel HOpMy 3LIM yBennuunum 1o 750 rpamm B cyTkH, Tensta 1
KOHTPOJIbHOM Ipynibl B cCyTkH noaydyanu 600 rpamm B cyxoro BuiectBo 3LIM Ha npoTeoxkeHnH BCEro
onbiTa. C HACTYIUIGHUEM YCTOWYMBOM TEIJION MOrojbl ( ¢ Hadajao W cpeawHa ampens) tensta Il
ONbITHOU Tpymmbl nosnydand 10 600 rpam 31IM. D10 Bpems NpuUXOAWIOCH HA BTOPOW MECSI] UX
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BeIpaiuBanusa. Monoausky I onbiTHON U 11 KOHTPOIBHOM Py HETBHOE MOJIOKO BBIIIMBAIMA TAKOE
1o 6 JI B CYyTKH.

B nepuon sxcriepuMeHTa eXeIHEBHO U3MEPSUIM TEMIIEPATYPY U OTHOCUTEIBHYIO BJIAXKHOCTh
BO3/yXa B IOMEIIEHUH, TOMUKAX U CHapy»KKa, COAECp)KaHUEe aMMHUaKa, CKOPOCTh IBMIKEHUS BO3/1yXa
OTIPEIEIISIIIH 110 OOLIETIPUHITHIM METOIHKAM.

Poct u pa3BuTHE MOAOMBITHBIX XMBOTHBIX OLIGHUMBAIM IO IOKa3aTesM >XUBOW Macchl,
CPEIHECYTOUHOMY IPUPOCTY OTHOCUTENIBHOM CKOPOCTU pOCTa. PerysisipHO perucrpupoBaiv Bce
cirydait 3a00JI€BHUI TEJIAT, yYUTUBAIIN MMOTPEOICHNE UMH IIEIBHOTO MOJI0KO, 31IM TpaBsiHOM pe3ku
rpyOBIX COUHBIX, 3€JICHHBIX U KOMOMHUPOBAHHBIX KOPMOB.

PesyabTaThl ucciaenoBanmii. IlomydyeHHble pe3ynTaThl Hay4HO-XO3ACTBEHHOIO OIIbITA
MOKa3aJid 4To 0oJiee HU3KHE TeMIIepaTyphl HAOII0AaI0Ch B IEPBbIM MECSI] BHIpAIIMBAHUS TEIAT. | —
OIBITHOM Ipymbl. B 10roBe 10MHUKOB MpH 3aKPHITOM I10JIOT€ B HOYHOE BpeMsl TEMIIepaTypa Bo31yxa
TIpeBbIana HapyxHyto Ha 5 — 6 ° C 1HEM IIpH OTKPBITOM MOJIOTe TEMIIEpaTypa BHYTPHU JIOMUKA OblIa
BbIllIE HapyXHOH. ClleAyeT OTMETUTh, YTO B OE€3BETPEHHYIO COJIHEYHYIO MO0y TEJIsITa OCHOBHOE
BpeMs THS HaXOJWJIKNCH B BOJILEPE HE CMOTPS HA OYCHBb HU3KYIO HapyXHYI0 Temreparypy (-10 — 12
C ) Bo BpeMms BbIMajieHHs OCAIKOB, 4 TAKKE HPHU HE OYEHb CUILHOM BETPE MONOIHAK YKPHIBANICS B
noMukax. TeMrepaTypHblil peXKUM B MIOMEIIEHUH, TI€ COJIEPOHAINCH KOHTPOJIbHBIE KUBOTHbIE, HE
OYEHb COOTBETCTBOBAJ PEKOMEHIYEMbIM HOpPMAaM Uil TENAT MPO(QUIAKTOPHOTO M MOJOYHOIO
MapUOJIOB BHIPAIIMBAHUS U OBUT 3HAYUTEIIEHO HIKE HOPMBL. OCTaibHbBIE TapaMeTpbl MUKPOKIMMATA
HaXO0/AWJIOCh B MEPeJIesIOK 300rMTHEHNYECKUX HOpMax [6)].

Ananu3 3a0071€Ba€MOCTH TEIAT MMOKA3aJl, YTO Y MOJOAHSKA ONBITHBIX U KOHTPOJIBHBIX TPYIIT
OTMEYaIOCh JKEJIYJI04YHO — KHIeuHble 3a0osneBaHusa. Tak B I ombiTHON rpynme 10% Oo0sbHBIX
*uBOTHBIX BO II ombITHO# 15% B I 1 Il KOHTPOJIBHBIX TpymIax cooTBeTCTBEHHO 18% - 25% Cpennsis
IPOAOIDKUTEIBHOCTh OOJNIE3HM OIHOrO TelleHKa B | — ombiTHOH rpymme cocraBun 1,3 cyr, B
KOHTpOsbHOH 5,2 cyT Bo Il — onbiTHOM 1 I KOHTpONIBHOM cOOTBETCTBEHHO 5,8 U 6,2 CYT.

Camas HuM3Kas 3a00J€Ba€MOCTb TEJAT YCTaHOBJIEHa B | — ONBITHOW rpymme, MOBTOPHBIX
3a00JIeBaHUU B ATOW TPYIIE HE 3apPETUCTPUPOBAHO, HE CMOTPA HA TO YTO TEJATAa ATOW TPYIIIbI
COJIep KaJIMCh TP Hanbosiee XOJIOAHOM MOToIe.

Heo0xonrMo nog4epKkHyTh 4TO TEJNATa ONBITHBIX TPYIII MOABEPIIINCH BO3IEHCTBUIO HU3KUX
TeMIepaTyp CO 3HAUMTENbHBIMU IlepenajaMd, HO TPOCTYIHBIX 3a00JieBaHMH Yy HHUX HE
3apEruCcTPUPOBAHO.

[Tpu onuHakoBoOM cxeMe (KOpMIIEHHUE) BBITOWKHU TENATa OMBITHBIX TPYIII 32 IPOPHIAKTOPHBIN
nepuo noTpeduia 6oJbIlIe HEeIbHOI0 MOJIOKA 10 CPaBHEHUIO € TeJIATaMU KOHTPOJIbHBIX Ipymi. Tak
B | OnbITHON IpymnIe KOJWYeCTBO LENBHOIO MOJIOKA, 3aTPAauY€HHOTO Ha BBIIIOWKY OJHOTO TEJIEHKA,
cocraBuino 54,1 n B xoHTponmpHOW — 43,7 n, wim Ha 23,8% wmenbine. Bo Il — ombitHOM m 11
KOHTPOJBHON — COOTBETCTBEHHO 54,5 u 48,5 m unm 12,4% wmeHblie. 9T0 00BACHAETCS XOPOIIUM
anmneTUTOM TeJAT, COAePKAILMXCS B MHANBUIYaJIbHBIX JOMUKAX Ha CBEKEM BO3IYXE.

C 12-nHeBHOro BO3pacTa MOJOJHSAK BCEX TIPYMNI NpUydYaId K TMOEJAaHUI KayeCTBEHHBIX
rpyobix kopMoB (TpaBstHOW pe3ke W koMOukopmy). Kapmenu >KMBOTHBIX B BOJIIO, U OHU CaMu
BBIOMpPAIM TOT KOpPM, KOTOpBIH B HaOOJbIIEH CTENEHHM YAOBJIETBOPAI HUX (PU3HOIOTHYECKHE
notpebHocTH. M3yuenue noeraeMocT KOPMOB MOKA3aJ10, YTO TEJIATa OMBITHBIX TPYII MOTPEOIsIIN
Ooublie TPAaBSIHOW PE3KU U MEHbI KOMOMKOpMa B TE€YEHHE BCETO SKCIEPUMEHTA, YeM KOHTPOJIbHBIE
rpynn. [lomydyeHHoe pe3ynbTaThl [alOT OCHOBAaHHWE CHAENaTh CIEAYIOIIHE BBIBOJBI, YTO
MPEUMYIIECTBO IPYObIX 00BEMUCTHIX KOPMOB Tiepe/l KOHIIEHTPUPOBAHHBIMU KOPMaMH 3aKII0YAETCs
B ux OoJiee MEIJIEHHOM IE€peBaprBaHUH, a CIEJA0BAaTEIbHO, B TIOCTOSIHHOM 00pa3oBaHUIl dHEpruH,
HEOO0XOAMMOW OpraHu3My S>KMBOTHBIX, HaXOSIIMXCS B YCIOBHMAX HU3KHX Temmneparyp. bonee
aKTUBHOE TOTpeOJeHHe KaueCTBEHHOM TpaBSHOM pe3KH CHOCOOCTBYIOT JYy4YIIEMY pa3BUTHIO
MUKPO(DIOpH! NHUILEBAPUTEIBHBIX OPraHoB pyOiia, pyOI[OBOTO NHILEBApEHUS U caMmoro pyoua,
KOTOPBIM, KaK M3BECTHO, y KPYIMHOIO POraTroro CKOTa SBISETCSA JIONOJHUTEIbHBIM HCTOYHUKOM
TeriooopazoBanus [5].

B nenom 3a Bec mepuoj SKCHEpUMEHTa pacxo]l KOPMOB B pacdyeTe Ha OJHOTO TEJEHKA IO
rpymnmnam O cneaytomuM | onbiTHas rpynma 146,9 kopm en. (oomennas sueprust 892,1 MJIx) 1

e
' Agricultural engineering solutions' 2025, 4(12). ' o0 Lo 0 agrieng.com.uz.
G



R
AGRICULTURAL ENGINEERING SOLUTIONS = 52| Page
]

KoHTpoJnbHast rpynmna 148,22 xopm ex (8991,5 MJIx) II onsitHas rpynma 120,1 xopm ex (710,1
M]Ix), Il konTponsHas rpynmna 115,8 kopm ex (659,9 M/JIx).
IToxa3aTeu pocTa NOAONBITHBIX TEJIAT
mabauua. 1

Bo3spact I'pynma
Tensar
|-onbITHAS I-KoHTpOIBHAS Il-onbITHAS lI-koHTpONTBHAS
(mec)
Kuas macca (kr)
[Ipu poxaeHus
31,7 32,2 31,4 31,8
1 47,6 46,3 43,3 44,8
2 72,9 68,7 64,2 64,4
Cpennecytounblii npupoct (T)
1 530 470 400 443,3
2 843 740 696 653
OtHocutenbHas npupoct (%)
1 40,15 35,7 32 34
2 42 39 38,9 35,9

Takum o6pa3zom B | onbITHONM M | KOHTPOJIBHON Ipymnmax pacxo] KOPMOB HAXOJUTCA Ha
OJIMHOKOM YpOBHE, BO Il ombITHOI rpynne no cpaBHeHHIO co Il KOHTPOJIBbHOI OH OB HECKOJIBKO
BbIILIE 3a cueT Oosbliero norpednaenus tenaramu 3L{IM B nepBblif Mecsl] uX BblpamuBaHus M3
Ta0JIMLbI 2 BUAHO, YTO MTOKA3aTEIHN POCTa TENAT B pa3HbIe NEPUOAbl ObIM HEOJMHAKOBBIMU. Tak B
MECSTYHOM BO3BpATe y TEJAT BCEX TPYIII CPEAHECYTOUHBII IPUPOCT JKUBOM MACChl U OTHOCUTEIbHAS
CKOPOCTb pOoCTa OBLIIM HUKE TI0 CPABHEHHIO C TAHHBIMU [TOKA3aTEIsIMU B 2-MECSIYHOM BO3pacTe, 4To
CBSI3aHHO C 3200J1€BA€MOCTbIO HOBOPOXKAEHHBIX TeJAT nucrneHeneil. CpeaHecyTouHbI IPUPOCT U
OTHOCHTEJIbHAsI CKOPOCTh pocTa y TeNAT | onbITHOM rpynmsl Obi1a Ha 12-14 u 12-8% Bblie, ueM y
CBEPCTHHUKA | KOHTPOJIBHON IPYIIIBI.

ITo cpaBHeHnit nmokaszarenei pocta Tendar 11 onbiTHOM U Il KOHTPOIBLHOM TPy YCTAHOBIEHO
CHID)KEHHE CPEHECYTOYHOTO MPUPOCTA y ONBITHBIX TEJIAT B MECAYHOM Bo3pacte Ha 12% HecMmoTps
Ha TO YTO OHM MOJy4yaly NoBbIIeHHYI0 kKopmy 3LIM. 1o Bcelt BeposITHOCTH, 3TO OBLIIO CBSI3aHHO C
BBICOKOM Tepeb0sIeBaeMOCTBIO TEJAT JKEIYAOYHO — KHUIIEYHBIMU OOJIE3HSMH, YTO COYETAHUU C
HU3KUMH TEMIEpaTypaMy Cpeay OTPULATENIBHO CKa3aJIoCh Ha UX MPOAYKTUBHOCTU. B 2-MecauHOM
BO3pacTe€ CPEIHECYTOYHBIN INPUPOCT JKUBOM MacChl U OTHOCHUTEJIbHAs CKOPOCTb pOCTa TEJAT,
COJIEp KaIMXCs Ha CBEXKEM BO3/lyXe, 10 CPAaBHEHUIO C KOHTPOJIbHBIM YBEIHUUINCh COOTBETCTBEHHO
Ha 6,5 — 8,4% EcTecTBEHHO, MOMHMO CBEKEro BO3/1yXa 3TOMY CITIOCOOCTBOBAIM aKTUBHBIA MOIIMOH
u ynabTpaduoneroBoe 0bydeHue.

AHanu3 JaHHBIX 3aTpaT KOPMOB Ha 1KT MpUpocCTa )KMBOM Macchl MOKa3all, YTO [10Ka3aTeib B
3HAYUTENIbHON CTENEHU 3aBUCENT OT MPOJYKTUBHOCTU TEJNAT W M3MEHSUICS B COOTBCTBUU C
MU3MEHEHUSMHU CPEIHECYTOYHOIO MpHpocTa. Tak KMBOTHBIX | ombITHOM rpynmnsl B Bo3pacte 1 mec
3aTpaThl KOPMOB B CYTKHM COCTaBa Jik 3,7 KOpM €1I. B Bo3pacte 2 mec3,63 y )KUBOTHBIX | KOHTPOJIbHOM
cooTBeTCTBEHHO 3,92 u 4,17 xopM en umu 5,9 u 13% Bbllie 4eM y cBEpCTHUKOB. Y Tenodek [I
ONBITHOM I'PYIIIBI 3aTPaThl KOPMOB B MECSIYHOM Bo3pacTe coctaBmin 5,02 kopm ex Il koHTponbsHOM
3,81 xopm ex ( Ha 31,8% Huxe) B 2 mecsuHOM Bo3pacte 3aTpaThl KOpMOB BO Il onbITHOM Tpymme
CHHU3aJI0Ch 110 CPABHEHUIO C KOHTPOJIbHON Ha 9,9% B CBSA3M BO3POCUINM MPUPOCTOM KHBON Maechl
COCTaBUB COOTBETCTBEHHO 10 rpynmnam 3,09 u 3,43 xopm ex.

Buioowvr: Takum o0Opa3oM, HAYYHO — XO3SIICTBEHHBIN OIBIT, MPOBEJACHHOM B 3EMHBIC —
BECEHHBIM IE€pHOJ MOKa3ajl, YTO IpU BBIPAIIMBAHUM HOBOPOXKICHHBIX, TENAT B JOMHUKax
NpoGMIAKTOPUAX Ha OTKPBITOM BO3JyXe HEOOXOIMMO CTpOra BBIIOJHSATH DPsJl OJaronpUsATHBIX
YCIIOBUI OTe€jla KOPOB JOJDKHBI IIPOXOAUTH B IEHHUKAX: HOBOPOJKIEHHBIX TEJAT B TEUEHUE CYTOK
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HYXKHO COZIEP>KaTh B MECTE C MaTePsIMH; TOJKHBI OBITh 00eCIeueHb! TIATeNbHBINA YXO0/1 32 TeIITaMU
U CBOM BPEMEHHOE UX KOPMJICHHE, €KE€AHEBHOE J00aBIIEHUE CyXOW COJJIOMEHHOM MOACTUIIKY.

MonogHsK BBIPALICHHBIM Ha OTKPHITOM BO3AYyXE NpPU COOJIOJACHWH BCEX ATHX BBICIIE
yKa3aHHOH yCIIOBUM, 3HAYUTEIbHO MEHbIIIE MTOATBEPKCH JKEIYI0UHOE — KUILIEYHbIM 3a00JI€BaHUM,
JydIie pacTeT U OOJIbIle UCIONIb3YEeT KaYeCTBEHHYIO IpyObie KopMa.
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AGROTEXNIKA PARKLARINI TAKOMILLASHTIRISH TADQIQOTLARI

X.D. Irisov

Toshkent davlat agrar universiteti

Annotatsiya. Magolada agrotexnika parklarining shakllanishi va rivojlanish tendensiyalari
ilmiy-nazariy jihatdan tahlil gilinadi. Agrotexnika parklari qishloq xo‘jaligi ishlab chiqarishida
mexanizatsiya darajasini oshirish, texnik vositalardan samarali foydalanish va ekspluatatsiya
xarajatlarini kamaytirishga xizmat giluvchi murakkab ochiq texnik-igtisodiy tizim sifatida asoslanadi.
Texnikalar sonini aniqlashda normativ yondashuvlarning cheklanishlari ko‘rsatilib, ish hajmi,
yuklanish darajasi, energiya sarfi, inson omili va tashqi mubhit ta’sirini birgalikda hisobga oluvchi
integral ekspluatatsiya samaradorligi ko‘rsatkichi taklif etiladi. O‘zbekiston sharoitida agrotexnika
parklarining samarali faoliyatini ta’minlash uchun texnik xizmat tizimini takomillashtirish va
texnikalar sonini ilmiy asosda belgilash zarurligi asoslab beriladi.

Kalit so‘zlar: agrotexnika parki, foydalanish, samaradorlik, integral ko‘rsatkich, boshqaruv,
energiya, inson omili, texnik xizmat.

RESEARCH ON THE IMPROVEMENT OF AGROTECHNOLOGY PARKS
X.D.Irisov

Tashkent State Agrarian University

Annotation. The article analyzes the formation and development trends of agrotechnical
parks from a scientific and theoretical perspective. Agrotechnical parks are substantiated as complex
open technical and economic systems aimed at increasing the level of mechanization in agricultural
production, improving the efficiency of machinery utilization, and reducing operating costs. The
limitations of normative approaches to determining the number of machines are highlighted, and an
integral operational efficiency indicator is proposed that jointly considers work volume, load level,
energy consumption, human factors, and environmental influences. The necessity of improving the
maintenance system and scientifically determining the optimal number of machines under the
conditions of Uzbekistan is substantiated.

Keywords: agrotechnical park, operation, efficiency, integral indicator, management, energy,
human factor, maintenance

NCCIIEAOBAHUSA 1O COBEPIIEHCTBOBAHUNIO ATPOTEXHUYECKHUX
ITAPKOB

X.A.Apucos

TamkeHTCKOro rocyJapCTBEHHOTO arpapHOTr0 YHUBEPCUTETA

AHHOTanusi. B cratbe mpoBeAEH HAYYHO-TEOPETHYECKUN aHanu3 (OPMHPOBAHUS W
TEHJCHIMA pa3BUTHUA arpOTEXHUYECKUX IapKOB. ATrpOTEXHHUYECKHE MapKu OOOCHOBAaHBI Kak
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CIIOXKHBIE OTKPBITHIC TEXHUKO-YKOHOMHYECKHE CHCTEMbI, HAIPABJICHHbIC HAa IOBBIIMICHHE YPOBHS
MEXaHHM3aLUH CEeIbCKOXO3SUCTBEHHOTO TPOU3BOJICTBA, YPPEKTUBHOE HCIIOIB30BAHUEC TEXHUKU H
CHMIKCHHUC OKCIUIyaTallMOHHBIX 3aTpar. IToka3zanbl OrpaHM4CHusl HOPMATHBHBIX IIOAXOJOB K
OIPCACIICHUIO KOJIMYCCTBA TCXHUKU W IMPCATIOKCH I/IHTGI‘paHBHBIfI II0Ka3aTcJib BKCHHyaTaHHOHHOﬁ
3G PEKTUBHOCTH, YYMUTHIBAIOUMI 00BEM paboT, YpOBEHb 3arpy3ku, HHEpromorpedieHue,
yenoBeuecknid  (aktop M BIMSHHE BHemHEH cpensl.  OOOCHOBaHa — HEOOXOJMMOCTH
COBEPIICHCTBOBAHUSI CHUCTEMBl TEXHHYECKOTO OOCIHYXHMBaHMS ¥ HAydHO OOOCHOBAHHOTO

OIpEAEICHUS KOINYECTBA TEXHUKH B YCIIOBUAX Y30EKHUCTaHa.
KiroueBble crioBa: arpoTeXHUYECKUH MapK, SKCIuTyaTanus, 3G HekTHBHOCTh, HHTETpaJIbHBIH
MOKa3aTellb, YIIPABJICHUE, YHEPTHSI, YEIOBEUSCKHI (PaKTOP, TEXHUUECKOE 00CITy:)KUBAHUE

Kirish. Qishloq xo‘jaligi ishlab chiqarishida mexanizatsiya darajasini oshirish, texnik
vositalardan samarali foydalanish va ishlab chigarish xarajatlarini kamaytirish agrotexnika parklarini
shakllantirish orqali amalga oshiriladi. Ilmiy manbalarda agrotexnika parki ma’lum hudud yoki
xo‘jalik doirasida qishloq xo‘jaligi ekinlarini yetishtirish bilan bog‘liq texnologik operatsiyalarni
bajarishga mo‘ljallangan mashina-traktor agregatlari, yordamchi texnikalar hamda texnik
xizmat va boshqgaruv infratuzilmasining yagona tizimi sifatida talgin qgilinadi [1; 12-15-b.]. Shu
bois agrotexnika parklarini shakllantirish va boshgarishda fagat alohida texnik parametrlar bilan
cheklanib qolmasdan, balki ekspluatatsiya jarayonini “inson—mashina—tashqi muhit” tizimi sifatida
garab, uni kompleks va tizimli baholash zarurati yuzaga kelmoqda.

Materiallar va uslublar. Agrotexnika parklarining shakllanishi tarixiy jihatdan bir necha
bosqgichda rivojlangan. Dastlabki bosqichda texnikalar alohida fermer yoki xo°jalik tasarrufida bo‘lib,
ulardan foydalanish darajasi past, yuklanish notekis va ish vagtidan foydalanish koeffitsiyenti yetarli
darajada bo‘lmagan. Ushbu davrda texnik xizmat ko‘rsatish asosan nosozlik yuzaga kelgandan so‘ng
amalga oshirilgan [2; 21-28-b.].

Keyingi bosqichda qishloq xo‘jaligi ishlab chigarish hajmining oshishi texnikalarni
markazlashtirish zaruratini yuzaga keltirdi. Natijada mashina-traktor parklarini shakllantirish orqgali
texnikalarni birlashtirilgan holda boshqarish yo‘lga qo‘yildi. Bu yondashuv ish unumdorligini
oshirishga xizmat qilgan bo‘lsa-da, inson omili, tashqi muhit sharoitlari hamda texnik holatning vaqt
bo‘yicha o°zgarishi yetarlicha hisobga olinmagan [3; 45-62-b.].

Hozirgi zamonaviy bosqichda esa agrotexnika parklari texnik xizmat ko‘rsatish markazlari,
logistika tizimi va boshgaruv elementlari bilan integratsiyalashgan holda rivojlanmoqgda. Bunday
yondashuv texnikalardan kompleks foydalanish, yoqilg‘i va resurslar sarfini kamaytirish hamda
umumiy ekspluatatsiya samaradorligini oshirish imkonini beradi [4; 3-9-b.].

Agrotexnika parklarida texnikalarning ish jarayonini samarali tashkil etish markaziy
kompyuter, aloga qurilmalari hamda traktor—agregat darajasidagi boshqaruv bloklari o‘rtasidagi
uzluksiz axborot almashuviga asoslanadi. Ushbu jarayonning funksional tuzilmasi va axborot
ogimlari 1-rasmda keltirilgan. Mazkur sxemada agrotexnika parkining asosiy tarkibiy gismlari va
ularning o‘zaro aloqasi aks ettirilgan.
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| Boshqaruv bloki va foydalanuvchi interfeysi (Traktor) ‘

’ [sh jarayoni boshqaruvchisi |

1-pacm. Agrotexnika parklarida texnikalarning ish jarayonini funksional tuzilmasi va
axborot ogimlari cxemacu

1-rasmdan ko‘rinib turibdiki, agrotexnika parklarida buyurtmalarni gabul gilish, ishlarni
rejalashtirish, magsadli vazifalarni belgilash va real vaqt rejimida bajarilishini nazorat gilish markaziy
kompyuter orgali amalga oshiriladi. Traktor va agregatlar darajasida esa boshqgaruv bloklari va ish
jarayoni boshgaruvchilari CAN-shina orqali o‘zaro bog‘lanib, bajarilgan ishlar haqidagi
ma’lumotlarni yuqori boshqaruv darajasiga uzatadi. Bu yondashuv texnikalar ish unumdorligini
oshirish va resurslardan ogilona foydalanish imkonini beradi. Shu bilan birga, 1-rasmda keltirilgan
axborot ogimlari agrotexnika parklarida texnik xizmat tizimini rejalashtirish hamda texnikalar sonini
aniqlashda asosiy boshlang‘ich axborot manbai bo‘lib xizmat qiladi.

Zamonaviy ilmiy tadgiqotlarda agrotexnika parklarini shakllantirishda texnikalar sonini
normativ asosda emas, balki bajariladigan texnologik operatsiyalar hajmi, ish rejimi va yuklanish
darajasini hisobga olgan holda aniqlash ustuvor yo‘nalish sifatida qaralmoqda [1; 25-32-b.]. Mazkur
yondashuv agrotexnika parklarini murakkab ochiq texnik-igtisodiy tizim sifatida garashni talab
qiladi, bunda texnik vositalar, inson omili va tashqi muhit omillari o‘zaro bog‘liq holda yagona
ekspluatatsion jarayonni shakllantiradi [8; 41-46-b.]. Agrotexnika parklarini murakkab ochiq texnik-
igtisodiy tizim sifatida ilmiy asoslash maqgsadida, ularning tarkibiy elementlari va o‘zaro bog‘ligligini
umumlashtiruvchi konseptual model ishlab chiqildi (2-pacm).

Tashqi muhit
(tuprog, iqlim)

Inson omili Texnik vositalar Texnik xizmat tizimi
(operator, servis) (MTA) (TXK, ta'mirlash)

Integral ekspluatatsiya
samaradorligi (u)

2-rasm. Agrotexnika parkining murakkab ochiq texnik-igtisodiy tizim sifatidagi
konseptual modeli

1
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2-rasmdan ko‘rinib turibdiki, agrotexnika parki ekspluatatsiyasi texnik vositalar, inson omili,
texnik xizmat tizimi va tashqi muhit omillarining o‘zaro ta’siri asosida shakllanadigan murakkab
ochiq texnik-igtisodiy tizim hisoblanadi. Mazkur omillarning birortasini ¢’tibordan chetda qoldirish
parkning umumiy ekspluatatsiya samaradorligining pasayishiga olib keladi.

Shu nuqtai nazardan, agrotexnika parklari ekspluatatsiyasi ko‘p omilli va ko‘p mezonli
optimallashtirish masalasi sifatida namoyon bo‘lib, bunda ish unumdorligi, yoqilg‘i sarfi, texnik holat
va inson omili birgalikda hisobga olinishi zarur [9; 89-94-b.].

Mavjud yondashuvlarda texnikalar soni, odatda, alohida va statik parametr sifatida garalib, u
ekspluatatsiya samaradorligi bilan funksional bog‘liglikda hamda vaqt bo‘yicha o‘zgaruvchi omillar
ta’sirida kompleks tarzda tahlil gilinmagan [3; 51-58-b.; 9; 101-104-b.]. Bundan tashqari, mavjud
modellarda texnik xizmat tizimining texnikalar soniga va ekspluatatsiya samaradorligiga bilvosita
ta’siri yetarli darajada modellashtirilmagan.

Natijalar va ularning muhokamasi. Yuqorida keltirilgan metodologik cheklanishlarni
bartaraf etish magsadida agrotexnika parki ekspluatatsiya samaradorligini texnik, energetik va inson
omillarini yagona funksional bog‘liglikda aks ettiruvchi integral ko‘rsatkich orqali ifodalash zarurati

yuzaga keladi.
n=f(N,Q, E, H, M), 1)

Oynma m - agrotexnika parkining integral ekspluatatsiya samaradorligi; N - texnikalar soni;
Q - bajariladigan ishlar hajmi; E - energiya (yoqilg‘i) sarfi; H - inson omili (operator malakasi,
charchash); M - tashgi muhit va texnik holat omillari.

Ushbu bog‘liglik umumiy ko‘rinishda keltirilgan bo‘lib, keyingi boblarda uning analitik
ifodasi, dinamik xususiyatlari va parametrlar sezgirligi alohida tadqiq etiladi. Bunda ekspluatatsiya
samaradorligi vaqt bo‘yicha o‘zgaruvchi kattalik sifatida qaralib, texnik holat, yuklanish va inson
omilining dinamik ta’siri hisobga olinadi. 2-rasmda keltirilgan konseptual modelda ajratilgan omillar
(N, Q, E, H, M) integral samaradorlik ko‘rsatkichining (1) funksional argumentlari sifatida qabul
gilinadi.

Shuningdek, optimal boshqaruv tashkil etilgan agrotexnika parklarida yoqilg‘i sarfi 15-25 %
gacha kamayishi mumkinligi qayd etildi [5; 41-48-b.].

O‘zbekiston sharoitida agrotexnika parklari asosan qishloq xo‘jaligi klasterlari va servis
markazlari negizida shakllanmoqda. Biroq amaliyotda texnikalar soni ko‘p hollarda normativ
yondashuv asosida belgilanib, ish rejimi, operatorlar malakasi va texnik holatning ta’siri yetarli
darajada hisobga olinmayapti. Bu esa ekspluatatsiya samaradorligining pasayishiga olib kelmoqda
[6; 15-27-b.; 7; 12-19-b.]. Bu holat O‘zbekiston sharoitida agrotexnika parklarining ekspluatatsiya
samaradorligini baholash hamda texnikalar sonini aniqlash bo‘yicha yagona, ilmiy asoslangan va
kompleks metodikaning yetishmasligini ko‘rsatadi.

Xulosa. 1. O‘tkazilgan tahlillar agrotexnika parklarining qishloq xo‘jaligi ishlab chiqarishida
mexanizatsiya darajasini oshirish, texnik vositalardan samarali foydalanish va ekspluatatsiya
xarajatlarini kamaytirishda muhim ahamiyatga ega ekanligini ko‘rsatdi. Agrotexnika parklari alohida
texnik vositalar majmuasi emas, balki texnik vositalar, inson omili, texnik xizmat tizimi va tashqi
muhit omillarining o‘zaro ta’siri asosida shakllanadigan murakkab ochiq texnik-igtisodiy tizim
sifatida garalishi lozimligi asoslandi.

2. Tadgiqot jarayonida agrotexnika parklarining shakllanishi va rivojlanishi tarixiy bosgichlar
asosida yoritilib, dastlabki individual foydalanishdan markazlashtirilgan mashina-traktor parklariga,
hozirgi zamonaviy ragamli boshgaruv va axborot almashuv tizimlari bilan integratsiyalashgan
agrotexnika parklariga o‘tish tendensiyalari aniglandi. Zamonaviy sharoitda texnikalarning ish
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jarayonini real vagt rejimida boshgarish va nazorat gilish ekspluatatsiya samaradorligini oshirishning

muhim omili ekanligi ko‘rsatildi.

3. Mavjud ilmiy va amaliy yondashuvlarda texnikalar sonini aniglash masalasining asosan
normativ va statik usullarga asoslangani, ekspluatatsiya jarayonining dinamik xususiyatlari, inson
omili va texnik holatning vaqt bo‘yicha o‘zgarishi yetarli darajada hisobga olinmagani aniqlandi. Shu
munosabat bilan agrotexnika parki ekspluatatsiya samaradorligini texnik, energetik va inson
omillarini yagona funksional bog‘liglikda ifodalovchi integral ko‘rsatkich orqali baholash zarurligi
asoslab berildi.

4. Agrotexnika parklarini rivojlantirishda texnikalar sonini integral ekspluatatsiya
samaradorligi mezoni asosida aniglash, texnik xizmat tizimini takomillashtirish hamda inson omilini
hisobga oluvchi ilmiy yondashuvlarni joriy etish dolzarb ilmiy-amaliy vazifa hisoblanadi. Ushbu
xulosalar keyingi boblarda agrotexnika parklarining ekspluatatsiya samaradorligini oshirishga
qaratilgan dinamik integral modellarni ishlab chiqish uchun nazariy asos bo‘lib xizmat qiladi.
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MOSH DONINING O‘LCHAM KO‘RSATKICHLARINI O‘RGANISH
A.D. Rasulov, S.B. Mannobova

“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti”
Milliy tadgigot universiteti

Annotatsiya. Ushbu tadgiqot mosh donining asosiy geometrik o‘lcham ko‘rsatkichlarini
aniglash hamda ularning statistik xususiyatlarini baholashga garatilgan. Tadgiqot davomida don
uzunligi, eni va qalinligi o‘Ichanib, o‘rtacha qiymatlar, variatsion koeffitsiyentlar va o‘lchamlararo
korrelyatsion bog‘ligliklar aniglangan. Natijalar mosh doni o‘lchamlarining nisbatan barqaror ekanini
ko‘rsatib, ayrim geometrik parametrlar o‘rtasida ijobiy va sezilarli korrelyatsiya mavjudligini
tasdiglaydi. Olingan statistik tahlil natijalari mosh donini saralash, tozalash va gayta ishlash
mashinalarini loyihalash hamda texnologik jarayonlarni optimallashtirishda amaliy ahamiyatga ega.

Kalit so‘zlar: mosh doni, geometrik o‘lchamlar, variatsion koeffitsiyent, korrelyatsiya,
statistik tahlil.

AHAJIN3 PABMEPHBIX IIAPAMETPOB 3EPEH MALIIA
A.Jl. Pacynos, C.b. MannoOoBa

«TalKeHTCKUI THCTUTYT MHKEHEPOB UPPUTALIMM U MEXAHU3ALUH CEJILCKOIO X035HUCTBa)
HanmonaneHblil Bcciie10BaTENbCKU YHUBEPCUTET

AnHOTanus. J[aHHOe wucclaeAOBaHME HANMpPaBIECHO HA  ONPEIEJICHUE  OCHOBHBIX
TeOMETPUUYECKUX Pa3MEPOB 3€pHA Mallla M OLIEHKY UX CTaTHUCTUYECKUX XapaKTepucTUK. B pabote
W3MEpeHbl JUJIMHA, IIUPUHA W TOJIIMHA 3€pHA, PACCUMTAHBI CpeIHUE 3HAYeHUs, KO UIIUEHTHI
BapHalMid M KOPPETSALMOHHBIE 3aBUCHMOCTH MEXAY pa3MepHbIMH MapameTrpamu. l[losydeHHbie
pe3yJIbTaThl CBUIETEIBCTBYIOT O CPaBHHUTEIBHOM YCTOMYHMBOCTH Pa3MEPOB 3€pHA MPU HAIUYNU
ONpPEACIEHHON CTENEHU M3MEHYMBOCTH. KOppensiuMOHHBIM aHalW3 BBISIBAJ MOJIOKUTEIbHBIE U
CTaTUCTUYECKH 3HAYMMBIE CBA3M MEXKIY OTHACIbHBIMH TI€OMETPUYECKMMH ITOKA3aTENIIMHU, YTO
MOATBEPKIaeT UX B3aUMO3aBUCUMOCTbh. Pe3ynbTaThl HCCIeI0BaHUS MOTYT OBITh HCIIOIh30BaHbI IIPU
MPOEKTUPOBAHUH U COBEPIICHCTBOBAHWHU MAIIIWH JJIsi COPTHPOBKH, OUYUCTKU U MepepadOTKH 3epHa
Mallla, a TAKKE MPU ONTUMHU3ALMHU TEXHOJIOTHYECKUX MPOLIECCOB.

KiroueBble ci10Ba: 3epHO Malla, reéOMETPUYECKUE pa3Mepbl, KOd(h(GUIIMEHT BapHUalluH,
KOPPEJSALMOHHBIN aHAIN3, CTATUCTUYECKAs OLICHKA.

ANALYSIS OF DIMENSIONAL PARAMETERS OF MUNG BEAN SEEDS
A.D. Rasulov, S.B. Mannobova

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
National Research University
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Annotation.This study is aimed at determining the main geometric dimensions of mung bean
grains and evaluating their statistical characteristics. Grain length, width, and thickness were
measured, and the mean values, coefficients of variation, and correlations between the dimensional
parameters were analyzed. The results indicate relatively stable grain dimensions with noticeable
variability depending on the parameter considered. Correlation analysis revealed positive and
significant relationships between several geometric characteristics, confirming their interdependence.
The obtained findings provide a scientific basis for improving mung bean grain sorting, cleaning, and
processing equipment, as well as for optimizing technological processes.

Keywords: mung bean, geometric dimensions, coefficient of variation, correlation analysis,
statistical evaluation.

Kirish. Dukkakli ekinlar orasida mosh doni O‘zbekiston gishloq xo‘jaligi uchun ozig-ovqat,
chorva yem-xashak va eksport salohiyatiga ega bo‘lgan strategik mahsulot sifatida alohida o‘rin
egallaydi. Moshning tezpisharligi, agroiglim sharoitlariga yugori moslashuvchanligi, tuprogni azot
bilan boyitish xususiyati va gayta ishlash sanoatida keng qo‘llanishi uning ahamiyatini yanada
oshiradi. O‘zbekistonning aksariyat hududlarida mosh yetishtirilishi kengayib borayotgani bilan
birga, donni yig‘ib-terishdan so‘ng samarali tozalash texnologiyalariga bo‘lgan talab ham ortmoqda.
Chunki mosh donining sifat ko‘rsatkichlari - tozaligi, navlilik darajasi, fraksiyalari va tayyor
mahsulotning standartga mosligi - tozalash jarayonlari samaradorligiga bevosita bog‘liq [1,2].

Mosh doni tozalash jarayoni boshqa dukkakli ekinlarga nisbatan murakkabroq bo‘lib, bunda
donlarning mayda farglariga ega geometrik va massaviy Xxususiyatlari, shuningdek, begona
aralashmalar bilan o‘lchamlarining yaqinligi sababli yuqori aniqlikdagi ajratish texnologiyalarini
talab giladi [3]. Mosh urug‘i turli navlarda bir-biridan sezilarli farq gilishi mumkin, o‘lcham va
massada ma’lum darajadagi morfologik variatsiyaga ega [4]. Bu esa mexanik tozalash qurilmalarida
elash, havo-separatsiya, kalibrlash jarayonlariga sezilarli ta’sir ko rsatadi.

Tadqiqotda har bir nav bo‘yicha 100 tadan urug‘ning uzunligi, eni, qalinligi va massasi
o‘Ichangan bo‘lib, bunday ma’lumotlar mosh donining tozalash jarayonlarini loyihalash uchun juda
muhim hisoblanadi. Chunki don shakli va o‘lchamlaridagi farqlar separatorlarning ish rejimlari —
elak teshiklari diametri, havo ogimi tezligi, tebranish amplitudasi yoki kalibrlash kanallarining
kengligini anig tanlashga yordam beradi. Masalan, Baraka navida eni 3.6-4.9 mm diapazonda
bo‘lishi, Barqaror navida esa massa 0.02-0.11 g oralig‘ida o‘zgarishi ushbu navlar uchun tozalash
jarayonida turli fraksiyalash parametrlarini qo‘llash zarurligini ko‘rsatadi. Mazkur morfometrik
tafovutlar texnologik jarayonda noto‘g‘ri sozlashlar bo‘lgan taqdirda donning ortiqcha yo‘qotilishi
yoki begona aralashmalarning yetarlicha ajralmasligi kabi muammolarni yuzaga keltirishi mumkin
[5-8].

Moshni sanoat miqyosida tozalashda asosiy vazifalardan biri - samarali ajratish va minimal
yo‘qotish bilan yuqori sifatli tovar donini olish. Bunga erishish uchun tozalash mashinalarining
aerodinamik va elakli ajratish tizimlarini donning fizik-me’yoriy xususiyatlariga moslashtirish talab
etiladi. Shu sababli urug‘larning geometrik parametrlari va massasi bo‘yicha to‘plangan tajriba
ma’lumotlari mosh donini tozalash bo‘yicha ilmiy asoslangan texnologik yechimlar ishlab chiqishda
muhim rol o‘ynaydi. Navlar o‘rtasidagi o‘lcham farqlari separatorlarning optimal ish rejimlarini
tanlash, elak teshiklari o‘lchamlarini aniqlash va havo ajratish kanallarini sozlashni yanada
takomillashtirish imkonini beradi [9-11].

Shuningdek, mosh donining morfologik xususiyatlarini chuqur o‘rganish zamonaviy tozalash
uskunalarini mahalliy sharoitlarga moslashtirish, yugori unumdorlikka ega model va texnologik
liniyalarni optimallashtirishga xizmat giladi. Bu esa respublika hududlarida mosh yetishtirish hajmi
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ortib borayotgan hozirgi sharoitda donni gayta ishlash va eksport salohiyatini oshirishda muhim omil

hisoblanadi.

Adabiyotlar tahlili va masalaning qo‘yilishi. So‘nggi yillarda mosh donining geometrik
o‘lchamlari va ularning statistik tavsiflarini aniglashga garatilgan tadgiqotlar amalga oshirilgan.
Ushbu ishlar donni saralash va texnologik jarayonlarni optimallashtirish uchun muhim ilmiy asos
bo‘lib xizmat giladi. Sirisomboon (2019) mosh donining uzunligi, eni va qalinligi bo‘yicha o‘rtacha
giymatlarni aniqlab, o‘lchamlar orasida ijobiy bog‘liqlik mavjudligini ko‘rsatgan. Tadqgiqotda
variatsion koeffitsiyent yordamida don o‘lchamlarining notekisligi baholangan. Kibar (2020) mosh
donining fizik o‘lchamlaridagi tarqoqlikni statistik usullar orqgali tahlil qilib, variatsion
koeffitsiyentning don sifatini baholashda muhim ko‘rsatkich ekanini ta’kidlagan. Natijalarga ko‘ra,
ayrim o‘lcham parametrlari o‘rtasida sezilarli korrelyatsion bog‘liglik aniqlangan. Sharma va Singh
(2021) mosh donining o‘lcham ko‘rsatkichlari va massasi o‘rtasidagi korrelyatsiyani baholab, don
massasi asosan uzunlik va ekvivalent diametr bilan kuchli bog‘liglikka ega ekanini anigqlagan. Bu
holat saralash jarayonlarida geometrik parametrlarning ustuvorligini ko‘rsatadi.

Umuman olganda, mavjud tadqiqotlarda mosh donining o‘rtacha geometrik o‘lchamlari keng
yoritilgan bo‘lsa-da, variatsion koeffitsiyent va korrelyatsion bog‘lanishlarning kompleks tahlili,
aynigsa aniq navlar va mahalliy yetishtirish sharoitlari kesimida, yetarli darajada o‘rganilmagan. Shu
sababli, mazkur tadqiqot mosh donining o‘lcham ko‘rsatkichlari, ularning tarqoqligi va o‘zaro
bog‘ligligini statistik jihatdan chuqur tahlil gilishga qaratilgan.

Material va metodlar. Tadqiqotda O‘zbekiston hududida keng tarqalgan moshning 4 ta navi
- Osiyo, Istigbol-32, Bargaror va Zilola dan foydalanildi. Har bir navdan 100 tadan urug‘ tasodifiy
tanlab olinib, ularning quyidagi morfometrik ko‘rsatkichlari o‘lchandi:

Bir dona massasining o‘rtacha qiymati (mg)

Urug‘ uzunligi (mm)

Urug* eni (mm)

Urug® qalinligi (mm)

O‘Ichovlar yuqori aniqlikdagi elektron tarozi (0,001 g aniqlik), shuningdek, raqamli
shtangensirkul (0,01 mm aniqlik) yordamida amalga oshirildi. Har bir ko‘rsatkich bo‘yicha 100 ta
urug‘ning o‘rtacha qiymati, eng katta va eng kichik qiymatlari, shuningdek, standart og*ish aniqlanib,
navlar o‘rtasidagi farq tahlil qilindi.

O'lchov Parametrlari

| - don uzunligi (mm)

b - don eni (mm)

a - don qgalinligi (mm)

m - don massasi (g)

Statistik tahlil: O‘rtacha qiymat, standart chetlanish, variatsion koeffitsient, korrelyatsiya

tahlili.

Istiabol 32 1-rasm. Tadqiqot uchun olingan

. mosh navlari
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a) don o‘lchamlari; b) ragamli shtangensirkul bilan mosh donini o‘lchash jarayoni
2-rasm. Mosh doni o‘lchamlari va o‘lchash jarayoni

Natijalar va ularning tahlili. Aniglangan giymatlarga matematik statistik ishlov berilib,
ularning minimal va maksimal qiymatlari, o‘rtacha kvadratik og‘ishi, variatsiyalanish koeffitsienti

aniglandi.
1-jadval
Mosh donining o‘lcham ko‘rsatkichlari
5 P
2 |3 o8 O‘lchami | Xmax | Xmin Xort +0 V, %
p S 2
— &
uzunligi 6.78 4.06 5.32 0.66 12.37
o (mm)

1 2 77 eni (mm) 4.92 3.20 4.25 0.36 8.46

© galinligi 4.79 3.41 4.19 0.32 7.70
(mm)

o uzunligi 6.57 3.67 5.32 0.64 12.07

P (mm)

2 | 3 64 eni (mm) | 4.77 3.02 3.86 0.34 8.93
g galinligi 4.84 3.16 3.94 0.31 7.86
B (mm)

uzunligi 7.13 3.68 5.93 0.69 11.67
5 (mm)
3 S 72 eni (mm) 4.95 2.71 4.13 0.35 8.40
o galinligi 4.64 3 3.99 0.33 8.37
(mm)
uzunligi 6.68 3.68 5.38 0.55 10.24
© (mm)

4 o 61 eni (mm) 4.56 2.80 3.90 0.30 7.69

N qalinligi 430 | 280 | 387 | 028 | 7.27
(mm)

1-jadvalda Bargaror, lIstigbol-35, Osiyo va Zilola navlarining 1000 dona massasi hamda
geometrik o‘lchamlari (uzunlik, eni va galinligi) statistik jihatdan tahlil gilingan. Jadvalda maksimal
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(X max), minimal (X min), o‘rtacha (X o°rt), standart og‘ish (o) va variatsiya koeffitsiyenti (V, %)
ko‘rsatkichlari aniqlangan.
O‘rtacha qiymatlar quyidagi formula asosida hisoblangan:

1 n
KXo = — > X,

O‘lchamlarning tarqoqlik darajasi standart og‘ish yordamida baholangan:

B S(E 7

n—1

Nisbiy o‘zgaruvchanlik variatsiya koeffitsiyenti orqali aniglangan:

V= x 100%

o'rt
Natijalarga ko‘ra, 1000 dona massasi eng yuqori qiymatga Barqaror navida (77 g) ega bo‘lib,
Zilola navida eng past (61 g) qiymat gayd etilgan. Don uzunligining o‘rtacha qiymati 5.32-5.93 mm
oralig‘ida bo‘lib, eng yuqori tarqoqlik Barqaror va Osiyo navlarida (V = 12 %) kuzatilgan. Eni va
qalinlik ko‘rsatkichlari bo‘yicha variatsiya nisbatan past (7—9 %) bo‘lib, don shaklining barqarorligini

ko‘rsatadi.
2-jadval
Navlar bo‘yicha korrelyatsiya koeffitsientlari
‘ _ Moshning navlari
e Don o*Ichamlari “Osiyo” “Istigbol-32” “Barqaror” “Zilola”

Uzunligi-galinligi 0,303 0,550 0,314 0,549
2 Uzunligi-eni 0,328 0,643 0,558 0,519
3 Eni-qgalinligi 0,688 0,804 0,679 0,710

2-jadvalda mosh donining turli navlari bo‘yicha asosiy geometrik o‘lchamlar orasidagi
korrelyatsiya koeffitsiyentlari keltirilgan. Natijalar shuni ko‘rsatadiki, barcha navlarda don
o‘lchamlari o‘rtasida 1jobiy bog‘liglik mavjud bo‘lib, bu ularning o‘zaro mutanosib rivojlanishini
tasdiglaydi. Uzunlik—qalinlik bog‘ligligi bo‘yicha eng yuqori korrelyatsiya “Istiqlol-32” (r = 0,550)
va “Zilola” (r = 0,549) navlarida kuzatilgan bo‘lib, bu don uzunligi ortishi bilan galinlikning ham
oshishini ko‘rsatadi. “Osiyo” va “Barqaror” navlarida ushbu bog‘liqlik nisbatan pastroq bo‘lsa-da,
ijobiy harakterga ega. Uzunlik—eni o‘rtasidagi korrelyatsiya barcha navlarda o‘rtacha darajada bo‘lib,
eng yuqori qiymat “Istiglol-32” navida (r = 0,643) aniglangan. Bu holat mazkur navda don shaklining
nisbatan bargaror ekanini ifodalaydi. Eng kuchli korrelyatsiya barcha navlar uchun eni—galinligi
juftligida qayd etilgan. Xususan, “Istiqlol-32” (r = 0,804) va “Zilola” (r = 0,710) navlarida yuqori
bog‘liglik kuzatilib, bu donning ko‘ndalang kesimi o‘lchamlarining bir-biriga kuchli bog‘langanligini
ko‘rsatadi.

Umuman olganda, korrelyatsion tahlil natijalari mosh doni o‘lchamlarining o°zaro
bog‘ligligini tasdiglab, ayniqsa eni va qalinlik ko‘rsatkichlari don shaklini tavsiflashda muhim
parametrlar ekanini ko‘rsatadi. Ushbu natijalar mosh donini saralash va o‘lchamiga ko‘ra ajratish
texnologiyalarini takomillashtirishda ilmiy asos bo‘lib xizmat qiladi.
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3-rasm. Mosh donlarining uzunligi (£) va eni (b) o‘rtasidagi korrelyatsion bog‘liqlik grafigi

Tajriba uchun olingan navlarda o‘tkazilgan korrelyatsion bog‘liqlik tahlili shuni ko'rsatadiki,
don uzunligi (I) ortishi bilan uning eni (b) ham chizigli ravishda o'sib boradi. Grafiklardagi trend
chiziglari quyidagi diapazonlarni gamrab oladi: Osiyo navi don uzunligi asosan 4,1 mm dan 6,8 mm
gacha, eni esa 3,2 mm dan 4,9 mm gacha bo‘lgan sohada tagsimlangan. Istigbol-32 navida nuqtalar
trend chizig‘iga yaginroq joylashgan (r=0,643), bu esa bog‘liglikning barqgarorligini bildiradi.
Bargaror navida esa uzunlik o‘lchamlari asosan 4,5-6,5 mm oralig‘ida zichlashgan. Zilola navi
uzunlik bo‘yicha eng katta ko‘rsatkichlarga ega navlardan biri bo'lib, o‘lchamlar 7,2 mm gacha
yetishi kuzatilgan.

Xulosa. Mosh navlari o‘lcham va massasi bo‘yicha sezilarli farqlanadi.Tozalash texnologiyasi
navning geometrik xususiyatiga mos tanlanmasa, 3—12% gacha don yo*qotilishi mumkin. Har bir nav
uchun elak teshiklari, havo oqimi va kalibrlash kanallari gayta moslanishi zarur. Yuqorida o‘lchangan
real ma’lumotlar amaliy ishlab chiqarishga tatbiq etishda muhim asos bo‘lib xizmat qiladi. Qolgan
navlar bo‘yicha ham shunday o‘Ichovlar to‘plash tozalash texnologiyasini yanada optimallashtiradi.
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METO/] ONPEJAEJEHUS ®PAKTUUYECKOMH IVIOIIAJAU KOHTAKTA IIPU
B3ANMOJIEMCTBUHA NOJIUMEPHBIX MATEPHAJIOB C XJIONKOM-CBIPIIOM

A.A. Uprames?!, ®.A. Dpraues’

(T amkenTCKMiT MHCTUTYT HH)KEHEPOB MPPUTALINN ¥ MEXaHH3AIMH CETbCKOTO XO3SHCTBA -
HanmonanbsHbIN nccae0BaTeIbCKUM YHUBEPCUTET,
2 TarmkeHTCKHif TOCYIapPCTBEHHBIH TEXHUUECKUH YHUBEPCHTET.

AHHoOTauusi: B cratee paccMOTpeH MeXaHW3M (PHUKIMOHHOTO B3aMMOACHUCTBUS
MOJIMMEPHBIX MAaTEPUAIOB C BOJIOKHUCTON Maccoi. CyIIHOCTh METO/Ia 3aKitouaeTcs B ToM, yto OITK
IIOJIMMEPHBIX MAaTEPUAIIOB € XJIONKOM CKJIAABIBAECTCS M3 3JIEMEHTApHBIX ILIOIMIAJ0K KOHTAKTOB,
XapaKTePU3YIOMIUX CPeIHEH MMPUHOM bi, M JyHOM { 1101 BO3/IEHCTBUEM HOPMAIBHOHN Harpy3ku G
K XJIONKY, XapakKTep paclpeleseHUs W BEIMYMHA KOTOPBIX aJIeKBaTHa C aHAJIOTMYHBIMU
napaMeTrpamM Ui OJMHOYHOTO BOJIOKHA, HAXOMSAIIErocs B HaMpPsHKEHHO-AEPOPMUPOBAHHOM
COCTOSIHMM 110J] HOpMaJIbHOM Harpy3kou G.

KiuroueBbie cioBa: @akrthueckas IUIONIA/lb, KOHTAKT, BOJIOKHHCTash Macca, MOJUMEp,
(bpuKIHs, HEPOBHOCTD, KO3(DHULIMEHT TpeHUSI.

METHOD FOR DETERMINING THE ACTUAL CONTACT AREA IN INTERACTION OF
POLYMER MATERIALS WITH RAW COTTON

A.A. Irgashev!, F.A. Ergashev?

LTashkent Institute of Irrigation and Agricultural Mechanization Engineers” National Research
University,
2 Tashkent State Technical University.

Abstract: The article considers the mechanism of frictional interaction of polymer materials
with a fibrous mass. The essence of the method lies in the fact that the FPC of polymer materials with
cotton consists of elementary contact pads characterized by an average width of bj, and a length of £
under the influence of a normal load G to cotton, the nature of the distribution and the value of which
is adequate with similar parameters for a single fiber that is in a stress-strain state under normal load
G.

Key words: Actual area, contact, fiber mass, polymer, friction, unevenness, coefficient of
friction.

Beenenue: M3BecTHO [1-4], 4TO OAHUM U3 OCHOBHBIX (DaKTOPOB, OMPEAEIAIONINX MEXAHU3M
(PUKIIMOHHOTO B3aUMOJICMCTBUS MaTEpHAIOB, ABIsAETCd MX (AaKTHYECKas IUIOIAAb KOHTAKTa
(®PIIK), xotopas nns mapbl MOJMMEpP — XJIONOK KOJMYECTBEHHOrOo Majo u3ydeHa [5]. Taxxe
HE/JIOCTaTOYHO M3Y4YEHBl TMpoLecchl JedopMalMd TBEPABIMH HMHOPOJHBIMH  BEIECTBAMH,

HUMCIOIIUMUCA B XJIOIIKE, IOBCPXHOCTH IOJUMCPHBIX MATCPpHUAJIOB M 3alCIJICHUSA XJIOIIKOBBIX
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BOJIOKOH HEPOBHOCTSMHM NOBEPXHOCTH KOHTPTENA. ODTO 3aTPyIHSAET KOJIMYECTBEHHYIO OLICHKY
OTJI€JIbHBIX COCTABJISIOLIMX CHJIbI TPEHUS U BBISIBJICHUE MX JOJEBOIO U JIOMUHUPYIOIIETO BIMSHUS

Ha BEJTMYMHY CYMMapHO# CHJIBI ()PUKLIIMOHHOTO B3aUMOICHCTBHSL.

Marepuanbl ¥ MeToabl: l3BecTHO, YTO (PPUKUMOHHOE B3AaMMOACWUCTBUE XJIOMKA C
MOJIMMEPHBIMU MaTE€pPHAIaMH CYILIECTBEHHO OTJIMYAETCS HE TOJIBKO OT TPEHUSI IBYX TBEPJBIX TEJI, HO
U OT TPEHHUS XJIONKA C METAJUIMYECKUMHU IOBEPXHOCTAMHU, YTO OOYCIIOBICHO MPEXKIE BCETO
CTPYKTYPHO-MEXaHUYECKUMU OCOOCHHOCTSIMH B3aUMOJICHCTBYIOIIMX MAaTepHalioB, OCOOEHHO
XJIOTIKA — KaK MaKpOJMCIIEPCHOTO T€TEPOreHHOr0 BOJIOKHUCTOIO BEIIE CTB & C BHICOKOW 00beMHON
nepopmupyeMocTbio [6-8]. Pe3ynbrathl MaTeMaTH4ECKOTO MOJEIMPOBAHUS Ipoliecca MO3BOIMIN
pa3paboTaTh METOMKY pacyera onpezeneHuss otHocurensHoi OIIK, nornyeckas cxema KOTOPOro
npeactasieHa Ha puc.l. CymHocTs MeTo1a 3akiitouaercs B ToM, uto OIIK monmumepHbix MaTepuaion
C XJIOIIKOM CKJIaJIbIBA€TCSI U3 3JEMEHTApHBIX IUIOLIAJA0K KOHTAaKTOB, XapaKTEPU3YIOUIUX CpeaHel
mupuHOi bi, u mmHOM [ moj Bo3deiicTBHeM HOpMallbHOM Harpy3ku G K XJIONKY, XapakTep
pacnpezesieHrs U BeIMYMHA KOTOPBIX aJIeKBaTHA C aHAJIOTMYHBIMM [TapaMeTpamMu Il OJJMHOYHOTO
BOJIOKHA, HAaXOMSIIETOCs B HANpsHKEHHO-Ie(QOPMHUPOBAHHOM COCTOSIHUM IOJI HOPMAaJIbHOU
Harpy3koi G.

PesyabTaTsl U X aHaau3: OnpeneneHsl 00J1acTy ypyroro U miacTUYeCKOro KOHTaKTHOTO
B3aUMOJICHCTBUS UCCIEIOBAHHBIX M1ap B 3aBUCUMOCTH OT UX MEXAaHUYECKUX CBOMCTB U OT PEKUMOB
TpeHus1, 00yCIOBIMBAOIINX U3MEHEHHUS TEIUIO-H JIEKTPOPHU3NUECKUX TapaMeTpoB (PPUKIIMOHHOTO
B3aumojeiicTeus. [lpuueM B 00iacTH ynmpyroro KOHTaKTa M3HAIIMBAaHHE OBEPXHOCTHOTO CJOA
MOJMMEPHBIX MaTEepHaliOB MPOUCXOJIUT MO YCTAIOCTHOMY MEXaHM3MY B 00JacTH IJIACTUYECKOTO
KOHTaKTa MPEUMYIIECTBEHHO MO a0pa3uBHOMY, a MPH BBHICOKUX 3HAYCHMSIX BIAKHOCTU XJIOMKA -
KOPPO3MOHHO-MEXaHUYECKOMY MEXaHHU3MY Pa3pyLICHHUs MaTEepUaJIOB.

JepopmanmonHas cocTaBistoniasi Cuibl (PUKLIHUOHHOTO B3aUMOJICHCTBUS, TIJIABHBIM
o0pa3oM, 3aBUCHUT OT TBEPAOCTH TOJIMMEPHBIX MAaTepUaloB M OIpEJeNseTcs] BEIUMYHMHON
OTHOCHUTEJILHOTO BHEIPEHMSI TBEPABIX HHOPOIHBIX BEUIECTB U MUKPOIIOJISIPHBIX KOHEUHOCTEH CEMSH
B TOJMMEpPHBbI MaTepuan ¢ 0Opa30BaHMEM HOBBIX LIEPOXOBATOCTEW C MapaMeTpamH,
OTJIMYAIOIIMMUCA OT MCXOJIHBIX. BennumHa mnapaMeTpoB MIEPOXOBATOCTH M XapakTep HUX
pacnpeiesieHusl CYIIECTBEHHO 3aBUCUT OT TBEPAOCTH IOJMMEPHBIX MarepualoB. BaeneHus
HaTOJHUTENEH C BBICOKOM TBEpJOCThIO B MajoM koiuuectBe (no 10 macc. 4.) yBenu4yuBaeT
aHU30TPONHIO MEXaHNYECKUX CBOWCTB KOMIO3UIIMOHHBIX MaTepUaNOB U, CJI€I0BAaTENIbHO, IPUBOJIUT
K YBEJIMUEHUIO [IEPOXOBATOCTU UX MMOBEPXHOCTH.

YBenuyeHue 3acOpeHHOCTH XJIOMKA CIIOCOOCTBYET pocTy ehOpMaIlMOHHON COCTaBIISIOIIEH
(GPUKIIMOHHOTO B3aUMOCHCTBHUS, TTOBBIIIAs HEPABHOMEPHOCTh KOHTAKTHOTO JIaBJICHUSI.

B onpeneneHHbIX ycnoBUSX (PPUKIMOHHOTO B3aMMOJEHCTBHS, KOTJa BBICOTa HEPOBHOCTH
MOBEPXHOCTH COM3MEpUMa WM OOJblle AMaMeTpa BOJOKHA, JOMUHHUPYIONIEH CTaHOBUTCS CHJIA
3alIETIJIEHUS] BOJIOKOH O HEPOBHOCTH MTOBEPXHOCTHU, U OHA OINPENEISIET NPUPOAY U 3aKOHOMEPHOCTD

(PUKIMOHHOTO B3aUMOACHUCTBUS U MEXaHUUECKOM MOBPEKIAEMOCTH XJIOTIKA.
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Puc.1 Jloruveckasi cxema meroauku pacuera @IIK nmosumepHbIX MaTepuaoB ¢
XJIONKOM - CHIPLOM

HpI/I‘-IeM, CuJjia 3alCIlICHUSA 3aBUCUT HE TOJBKO OT COOTHOIICHHSA BBICOTHI HCPOBHOCTHU
IMOBEPXHOCTU KOHTPTCJIAa MW JHAMECTPa XJIOIIKOBOI'O0 BOJIOKHA, HO MW OT (bOpMI)I U CBOHCTB
BSaHMOHeﬁCTBYIOHIHX KOHTAaKTOB.

3akiouenue: [lomyueHHble pe3ylabTaThl MCCIENOBaHUS H 0000IIEHWE WX C paHee
MIPOBEJICHHBIMA HCCIICJIOBAHUSIMM  TMO3BOJIWIM  pa3paboTarh MeToauky omnpenenenus OIIK
MaTepUajoB MPU B3aUMOJCHCTBUHM C XJIOTIKOM U METOJMKY pacueTa OTIEIbHBIX COCTABIISIOIINX
Kod(dullMeHTa TPEHHUS C y4YETOM CBOWCTB B3aWMOJACWUCTBYIOIIMX MaTepHANIOB, HCIOJIB30BaHUE
KOTOPBIX TIO3BOJISIET TPOBOJUTH UCCIEIOBAHMUS 10 pa3paboTKe MaTepuaioB C 3aJaHHBIMU
TPUOOTEXHUYECKUMU CBOMCTBAMHU HA BHICOKOM YPOBHE.
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“NO-TILL” SEYALKA EGAT OCHKICHI SFERIK DISKINING HARAKAT
YO‘NALISHIGA NISBATAN O‘RNATILISH BURCHAGINI UNING ISH
KO‘RSATKICHLARIGA TA’SIRI

B.S. Mirzayev, Sh. Batirov

“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti”
Milliy tadgigot universiteti

Annotatsiya. Magqolada egat ochkich sferik diskining harakat yo‘nalishiga nishatan
o‘rnatilish burchagini uning ish ko‘rsatkichlariga ta’sirini o‘rganish bo‘yicha o‘tkazilgan bir omilli
eksperimental tadgigotlarning tadgigotlarning natijalari keltirilgan. Tadgigot natijalariga ko‘ra egat
ochkich sferik diskining harakat yo‘nalishiga nisbatan o‘rnatilish burchagi 15-20° oralig‘ida bo‘lishi
hosil bo‘lgan egat chuqurligi va uning o‘rtacha kvadratik chetlanishini agrotexnik talablar darajasida
bo‘lishini ta’minlagan.

Kalit so‘zlar: “No-Till” seyalka, egat ochkich, sferik disk, harakat yo‘nalishiga nisbatan
o‘rnatilish burchagi, egat chuqurligi va uning o‘rtacha kvadratik chetlanishi, tortishga qarshilik,
agregat harakat tezligi.

BJIUAHUE YIJIA YCTAHOBKH COEPUYECKOI'O JUCKA
BOPO3JOOTKPBIBATEJIA CEAJIKU «NO-TILL» OTHOCHUTEJIBHO
HAIIPABJIEHUA JIBUKEHUS HA EE PABOUME IMTOKA3ATEJIN

b.C. Mup3aes, III. bBarupos

HannoHaneHBbI HCcclIe0BaTENbCKUN YHUBEPCUTET «TalIKeHTCKUI HHCTUTYT MHXKEHEPOB
VUPPUralliy U MEXaHU3ALNH CEIIbCKOTO XO031CTBaY

AHHoOTanus. B craThe mpeacTaBieHbl pe3yabTaThl 0JHO(PAKTOPHBIX AKCHEPUMEHTATbHBIX
WCCIIC/IOBAaHUI TI0 M3YYCHHUIO BIUSHHS yrila YCTAaHOBKH C(HEPUUYECKOTO JTUCKA OOpO310/esiaTess
OTHOCHUTEJIHO HAITPABIICHHS IBUKCHHUS Ha €r0 paboune mokasateinu. [1o pe3ynbraTtam uccie0BaHui
yroJl YCTAaHOBKHU C(hepruecKoro Jaucka 00po3o/enaTeliss OTHOCUTEILHO HAIIPABICHHS JIBMKCHUS B
npenenax 15-20° obecnieunBaeT rIyOMHY 0Opasyromieiicss 60pO3Abl U €€ CpelHeKBaIpaTHUeCKOoe
OTKJIOHEHHE Ha YPOBHE arpOTEXHHUYECKUX TPEOOBAHMIA.

Kawuesble cioBa: cesiika «NO-Till» 6opo3mopes, cheprudecknii qUCK, yrojl yCTaHOBKH K
HATPaBJICHUIO JBWKEHUS, TIyOWHA OOpO3IBl M €€ CpPEeIHEKBAIPAaTHUECKOE OTKIOHEHHE, TSATOBOE
COIPOTHBIIEHUE, CKOPOCTH JIBHKEHHS arperarta.

INFLUENCE OF THE INSTALLATION ANGLE OF THE SPHERICAL DISC OF THE
NO-TILL SEEDER FURROW OPENER RELATIVE TO THE DIRECTION OF TRAVEL
ON ITS PERFORMANCE INDICATORS
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B.S. Mirzayev, Sh. Batirov

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
National Research University

Abstract. The article presents the results of one-factor experimental studies to study the
influence of the installation angle of the spherical disc of the furrow opener relative to the direction
of movement on its performance indicators. According to the research results, the installation angle
of the spherical disc of the furrow opener relative to the direction of movement was within 15-20°,
which ensured that the furrow depth and its root mean square deviation were at the level of
agrotechnical requirements.

Keywords: “No-Till” seeder, furrow cutter, spherical disc, installation angle relative to the
direction of movement, furrow depth and its root mean square deviation, tractive resistance, unit
speed.

Kirish. Takroriy ekinlar ekish imkoniyati tuproqdan foydalanish samaradorligini oshirib, bir
mavsumda ikki marta hosil olish imkonini yaratadi. Bu — sug‘oriladigan maydonlar cheklangan, iglim
sharoiti yoz faslida qurg‘oq bo‘lgan mintaqalarda ayniqsa dolzarb hisoblanadi. Shu bilan birga,
dukkakli takroriy ekinlar tuprogni azot bilan boyitib, keyingi asosiy ekin uchun tabiiy o‘g‘it vazifasini
bajaradi. Bu esa mineral o°g‘itlar sarfini kamaytirib, iqtisodiy samaradorlikni oshiradi.

Ishlov berilmagan tuproqgda takroriy ekinlar ekish texnikasi va agrotexnologiyasi hozirgi
vagtda ham ilmiy, ham amaliy nuqtai nazaridan yetarlicha ishlab chigilmagan sohalardan biri bo‘lib
qolmoqda. Urug‘larning qoldiglar ostida unib chiqishi, chuqurlikning barqaror saqlanishi,
hosildorlikning  o‘zgarishi, mexanik ish organlarning tuprogka ta’siri, tuprog-agrofizik
ko‘rsatkichlarning dinamikasi kabi ko‘plab omillarni kompleks o‘rganishni talab qiladi. Shuningdek,
maxsus konstruksiyadagi seyalkalar, adaptatsiya gilingan ish organlar, parallelogramm tizimidagi
seksiya mexanizmlari va ularning agregatsiyadagi ish rejimi bo‘yicha ilmiy tadqiqotlar yetarli emas
[1-5].

Yuqoridagilardan kelib chigib, ishlov berilmagan tuprogda takroriy ekinlar ekish
texnologiyasini ilmiy-amaliy jihatdan asoslash, texnik vositalarning parametrlarini optimallash,
tuprogning agrofizik va biologik holatiga ta’sirini baholash hamda ekin hosildorligiga ta’sir etuvchi
omillarni aniglash dolzarb ilmiy vazifalardan hisoblanadi [6].

Materiallar va uslublar. Ta’kidlanganlarni hisobga olib biz tomonimizdan sferik disklardan
tashkil topgan egatochkich bilan jihozlangan ishlov berilmagan tuproqqa takroriy ekinlar urug‘ini
ekadigan “No-Till” seyalka ishlab chiqildi [7] (1-rasm).

Sferik disklardan tashkil topgan egatochkich bilan jihozlangan ishlov berilmagan tuprogqga
takroriy ekinlar urug‘ini ekadigan “No-Till” seyalka (keyingi o‘rinlarda “No-Till” seyalka) osish
qurilmasi bilan jihozlangan rama 1, tayanch g‘ildirak 2, zig-zagsimon diskli yumshatkich 3, qo‘sh
yassi diskli ekkich 4, pnevmatik ekish apparati 5, ko‘mgich 6 va ekilgan urug‘lar ustidagi tuproq
qatlamini shibbalaydigan zichlagich 7, eksgauster 8, shlang 9, urug* bunkeri 10 va sferik disklardan
tashkil topgan egatochkichlar 11 dan iborat etib ishlab chigilgan.

Ushbu maqgolada egat ochkich sferik diskining harakat yo‘nalishiga nisbatan o‘rnatilish
burchagini uning ish ko‘rsatkichlariga ta’sirini o‘rganish bo‘yicha o‘tkazilgan bir omilli
eksperimental tadgiqgotlarning tadgiqotlarning natijalari keltirilgan.

Eksperimental tadgiqotlarda egat ochkich sferik diskining harakat yo‘nalishiga nisbatan
o‘rnatilish burchagi a ni hosil bo‘lgan egat chuqurligi h va uning o‘rtacha kvadratik chetlanishi +c
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hamda egat ochkichning tortishga garshiligi(Re)ga ta’siri o‘rganildi.

Eksperimental tadgiqotlarni o‘tkazishda egat ochkich sferik diskining harakat yo‘nalishiga
nisbatan o‘rnatilish burchagi 5° interval bilan 10° dan 25° gacha o‘zgartirildi. Bunda egat ochkich
sferik diskining tikka nisbatan o‘rnatilish burchagi 10°, uning diametri 41 sm, egrilik radiusi 51, sferik
disklar orasidagi ko‘ndalang va bo‘ylama masofalar mos ravishda 3 cm va 51 cm hamda agregatning
harakat tezligi 6 va 8 km/h etib gabul gilindi.
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1-rasm. Sferik disklardan tashkil topgan egatochkich bilan jihozlangan ishlov berilmagan
tuproqqa takroriy ekinlar urug‘ini ekadigan “No-Till” seyalkaning konstruktiv sxemasi

Natijalar va ularning tahlili. Eksperimental tadgigotlarda olingan natijalar jadval va 2-
rasmda keltirilgan. Olingan natijalardan ko‘rinib turibdiki, egat ochkich sferik diskining harakat
yo‘nalishiga nisbatan o‘rnatilish burchagi ortishi bilan agregatning har ikkala harakat tezliklarida ham
hosil bo‘lgan egat chuqurligi oldin ortgan so‘ngra kamaygan, ya’ni gavariq parabola gonuniyati
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bo‘yicha o‘zgargan. Bunda ushbu burchak 10° dan 20° gacha ortganda agregatning 6 km/h harakat
tezligida egat chuqurligi 9,7 sm dan 12,9 sm gacha ortgan bo‘lsa, bu burchak 25° ga yetkazilganda
egat chuqurligi 11,8 sm gacha kamaygan. agregatning 8 km/h harakat tezligida ushbu burchak 10°
dan 20° gacha ortganda egat chuqurligi 8,8 sm dan 11,8 sm gacha ortgan bo‘lsa, burchak 25° ga
ortganda egat chuqurligi 10,9 sm gacha kamaygan. Ushbu burchakning 10-20° oralig‘ida diskning
tuprogga ko‘rsatadigan tik ta’sir kuchi ortadi, shuning uchun u tuprogga yaxshirog botadi va egat
chuqurligi izchil ravishda oshadi. Bu burchaklarda disk tuprogni ham kesadi, ham pastga bosadi,
natijada egat chuqurroq hosil bo‘ladi. Burchak 25° ga yetganda esa diskning yon tomonga siljitish
kuchi ortadi, tuprog ko‘proq yonga suriladi, diskning tuprogga ko‘rsatadigan tik ta’sir kuchi

kamayadi. Shu sababli disk tuproqga kamroq bota boshlaydi va egat chuqurligi biroz kamayadi.

Egat ochkich sferik diskining harakat yo‘nalishiga nisbatan o‘rnatilish burchagini uning ish
ko‘rsatkichlariga ta’siri

Egat ochkich sferik Hosil bo‘lgan egat Hosil bo‘lgan egat Egat ochkichning
diskining harakat chuqurligi, cm chuqurligining tortishga qgarshiligi, N
yo‘nalishiga nisbatan o‘rtacha kvadratik
o‘rnatilish burchagi, ° chetlanishi, + cm
V=6 km/h
10 8,8 1,82 770
15 10,2 1,74 820
20 11,8 1,67 910
25 10,9 1,94 1050
V=8 km/h
10 9,7 1,92 830
15 11,3 1,89 870
20 12,9 1,77 980
25 11,8 2,08 1140

1200
R, N/m /'
5 3

1000 - )

¢
800
—

600

10 15 20

2-rasm. Egat ochkich sferik diskining harakat yo‘nalishiga nisbatan o‘rnatilish burchagini
uning ish ko‘rsatkichlariga ta’siri
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Egat ochkich sferik diskining harakat yo‘nalishiga nisbatan o‘rnatilish burchagi ortishi bilan
hosil bo‘lgan egat chuqurligining o‘rtacha kvadratik chetlanishi har ikkala harakat tezliklarida ham
dastlab kamayib, so‘ngra ortgan, ya’ni botiq parabola qonuniyati bo‘yicha o‘zgargan. Burchakning
dastlabki 10° dan 20° gacha ortishi hosil bo‘lgan egat chuqurligining o‘rtacha kvadratik chetlanishini
+1,82 cm dan +1,67 cm gacha kamayishiga olib kelgan bo‘lsa (ya’ni bunda hosil bo‘lgan egat
chuqurligining bir tekisligi yaxshilangan), burchakning 25° gacha ortishi ushbu ko‘rsatkichning +1,94
cm gacha keskin ortishiga (ya’ni bunda hosil bo‘lgan egat chuqurligining bir tekisligi yomonlashgan)
olib kelgan. Buni quyidagicha izohlash mumkin: 10-20° oralig‘ida disk biroz ko‘proq burilgani uchun
tuproqgni tartibli va bir maromda siljitadi. Tuproq oqimi barqgaror bo‘ladi va egat shakli yaxshi hosil
bo‘ladi. Ushbu burchak 25° ga yetganda esa disk tuproqgni katta kuch bilan yoniga otadi. Bu holatda
tuprog ogimi izdan chiqib, egat devorlari qulashi va mayda bo‘laklar tarqalib ketishi kuchayadi.
Natijada yer yuzasidagi notekisliklar oshadi.

Agregatning har ikkala harakat tezligida ham egat ochkich sferik diskining harakat
yo‘nalishiga nisbatan o‘rnatilish burchagining ortishi bilan uning tortishga qgarshiligi ortib borgan.
Burchakning 10° dan 25° gacha ortishi 6 va 8 km/h harakat tezliklarida tortishga gashilik mos ravishda
770 N dan 1050 N ga va 830 N dan 1040 N gacha ortgan. Bu holat egat ochkich sferik diskining
harakat yo‘nalishiga nisbatan o‘rnatilish burchagining ortib borishi bilan disklarning tuproq bilan
ta’sirlashish yuzasining ortishi hisobiga yuz bergan.

Xulosa. Yugoridagi nazariy hisoblardan, egat ochkich sferik diskining harakat yo‘nalishiga
nisbatan o‘rnatilish burchagi 15-20° oralig‘ida bo‘lishi lozimligi kelib chigadi.
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LOVIYA DONI O‘'LCHAMLARINING KORRELYATSIYAVIY BOG‘LIQLIGI VA
FRAKSIYAVIY TAQSIMOTINI ANIQLASH

K.D. Astanaqulov, A.D. Rasulov, Y.U. Hodiboyev

“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti” Milliy
tadgiqgot universiteti

Anotatsiya. Magqolada loviya donining o‘lcham-massa ko‘rsatkichlari ular orasidagi
korrelyatsion bog‘liglik va fraksiyaviy tagsimotni aniglash bo‘yicha tadqiqotlar natijalari keltirilgan.
Loviyaning “Ravot” navida don uzunligi 9.7 mm dan 17.5 mm gacha ortganda, ularning eni 5.9 mm
dan 10.2 mm gacha, “Mahsuldor” navida don uzunligi 7.2 mm dan 12.4 mm gacha ortganda, eni 5.2
mm dan 8.8 mm gacha, “Qahrabo” navida don uzunligi 7.8 mm dan 12.9 mm gacha ortganda, eni 3.8
mm dan 8.5 mm gacha va “Navzo‘z” navida don uzunligi 8.7 mm dan 19.7 mm gacha ortganda, eni
5.9 mm dan 11.0 mm oralig‘ida bo‘lishi ma’lum bo‘ldi. Tajriba natijalariga ko‘ra, loviya donining
eni bilan qalinligi o‘rtasida bog‘liglik mavjud bo‘lib, bunda korrelyatsion bog‘lanish koeffitsiyenti
0,149-0,864 oralig‘ida ekan. Shundan ko‘rinib turibdiki, loviya donini fraksiyalarga ajratib
tozalashda uning asosiy o‘lchami sifatida enini qabul qilish magsadga muvofiqdir. Bu esa oz
navbatida loviya donining fraksion tarkibiga ko‘ra, ularni fraksiyalarga ajratib tozalaydigan mashina
g‘alvirining ishchi yuzasi yuzasini tanlashda asosiy omil hisoblanadi.

Kalit so‘zlar: loviya doni, uzunligi, galinligi, eni, korrelyatsiya koeffitsienti, bog‘liqlik,
tozalash, fraksiyaviy tarkibi.

OIPEJEJIEHUE KOPPEJAIIMOHHON 3ABUCUMOCTH U ®PAKIITUOHHOT' O
PACHIPEAEJEHUSA PASMEPOB 3EPHA BOBbI

K.J. AcranakyJios, A.Jl. Pacyios, 10.Y. Xonn6oeB

«TalKeHTCKUI THCTUTYT UHKEHEPOB UPPUTALIMU U MEXAHU3ALIMU CENILCKOTO X0351MCTBA»
HanmonaneHblil McClieIOBATEILCKUIT YHUBEPCUTET

AHHOTanusi. B craThe mpencTaBiIeHBI PE3YNBTAThl HCCICIOBAHUNA TIO OMPEIEICHHUIO
KOPPENAIIMOHHONW CBSI3M W (DPAKIMOHHOTO PACTIPEICICHUS MEXKIYy pa3MepHO-MacCOBBIMHU
nokasaressiMu 3epHa (aconu. Y copta daconu “PaBor” mpu yBennueHUH AJITUMHBI 3epHA ¢ 9,7 MM 110
17,5 MM, ux mupuHa coctasiseT oT 5,9 mm 10 10,2 mm, y copra “Maxcynnop” npu yBEIMUYEHUU
JUTMHBI 3epHa ¢ 7,2 MM a0 12,4 MM, muprHa cocTaBisieT ot 5,2 MM 10 8,8 MM, y copra “Kaxpabo”
MIpU YBEJIMYEHUH JJIMHBI 3epHa ¢ 7,8 MM 10 12,9 mm, mmpuHa coctapiser ot 3,8 MM 10 8,5 MM, a 'y
copra “HaB3y3” npu yBeTudeHUH AJIUHBI 3epHA ¢ 8,7 MM 10 19,7 MM, mupuHa COCTaBIAET OT 5,9 MM
10 11,0 mm. CornacHo pe3ynbTaraM 3KCIEPUMEHTA, CYIIECTBYET KOPPEIALUSI MEXKIY IIUPUHON U
TOJILIUHOM 3epHa (paconu, npu TOM Kod3QGUIIHEHT KOPPETSALHUOHHON CBS3U HAXOIUTCS B Mpeaesax
0,149-0,864. U3 sTOr0 BHAHO, YTO TPH (PPAKIMOHHOW OYHCTKE 3epHa (acoim IeaecooOpasHo
MPUHATH €r0 IUPHUHY B KaUeCTBE OCHOBHOI'O pa3Mepa. DTO, B CBOIO OYepElb, SBISETCS OCHOBHBIM
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(dhakTOpOM TIpHU BHIOOpE paboUeii MOBEPXHOCTH PEIIeTa MAIIMHBI 1711 PPAKIIMOHHON OYHMCTKHU 3€pHA
dacomnu.

KawueBble ciioBa: 3epHo (aconu, ATUHA, TONIIMHA, IIUPUHA, KOI(DOUIIMEHT KOPPESILINH,
3aBHCUMOCTh, OUYUCTKA, (DPAKIIHOHHBIN COCTaB.

DETERMINATION OF THE CORRELATION DEPENDENCY AND FRACTIONAL SIZE
DISTRIBUTION OF BEAN GRAINS

K.D. Astanakulov, A.D. Rasulov, Y.U. Khodiboyev

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
National Research University

Annotation. The article presents the results of studies to determine the correlation between
the size and mass indicators of bean grains and the fractional distribution between them. In the
“Ravot” bean variety, when the grain length increased from 9.7 mm to 17.5 mm, their width increased
from 5.9 mm to 10.2 mm, in the “Mahsuldor” variety, when the grain length increased from 7.2 mm
to 12.4 mm, its width increased from 5.2 mm to 8.8 mm, in the “Qahrabo” variety, when the grain
length increased from 7.8 mm to 12.9 mm, its width increased from 3.8 mm to 8.5 mm, and in the
“Navzo‘z” variety, when the grain length increased from 8.7 mm to 19.7 mm, its width increased
from 5.9 mm to 11.0 mm. According to the results of the experiment, there is a correlation between
the width and thickness of the bean grain, where the correlation coefficient is in the range of 0.149-
0.864. From this it is clear that when cleaning beans by fractionation, it is advisable to take their width
as the main size. This, in turn, is the main factor in choosing the surface of the working surface of the
sieve of the machine for cleaning beans by separating them into fractions according to their fractional
composition.

Keywords: bean grain, length, thickness, width, correlation coefficient, relationship,
cleaning, fractional composition.

Kirish. Dunyo miqgyosida va respublikamizda dukkakli ekinlarga, xususan, loviyaga bo‘lgan
talab tobora ortib bormoqda. Hozirgi kunda respublikamizda loviyani asosiy hamda g‘alladan keyin
takroriy ekin sifatida yetishtirish keng yo‘lga qo‘yilgan bo‘lib, yetishtirilgan hosil ichki bozorni
to‘ldirish bilan bir qatorda uni eksport qilish imkoniyatini ham yaratmoqda.

Biroq jahon bozorida eksport gilinadigan loviyaga qo‘yiladigan muayyan talablar uni tozalash
va saralash ishlariga jiddiy e’tibor qaratgan holda sifatli tarzda amalga oshirishni tagozo etmoqda.
Zero, jahon bozoriga olib chigilayotgan loviyalar begona aralashmalardan tozalangan bo‘lishi bilan
birga, ma’lum o‘lchamlari bo‘yicha alohida-alohida ajratilgan bo‘lishi ham shart. Bu esa loviyani
tozalash va saralashda talab darajasidagi sifatni ta’minlay olmayotgan mavjud usul va vositalardan
voz kechib, yangi texnik yechimlarga ega energiya va resurs tejamkor qurilmalarni ishlab chigishni
tagozo etadi.

Ma’lumki, gishloq xo‘jaligida qo‘llaniladigan texnika va mashinalarni ishlab chigarishda ular
ishlov beradigan tuproq, o‘simlik va ulardan olinadigan mahsulotlarning fizik-mexanik hamda
texnologik xususiyatlarini bilish va hisobga olish muhim ahamiyatga ega.

Shu bois, loviya donlarini tozalash bilan bir gatorda ularni fraksiyalarga ajratuvchi mashinani
yaratishda ishlov beriladigan mahsulot, ya’ni loviya donining o°‘ziga xos fizik-mexanik
xususiyatlarini, ayniqsa, ularning o‘lchamlari orasidagi bog‘liglikni aniqlash zarur bo‘ladi. Shunga
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asoslanib, loviya donining o‘lchamlari va ular orasidagi korrelyatsion bog‘liglikni aglash bo‘yicha

tadgiqotlar olib borildi.

Adabiyotlar tahlili va masalaning qo‘yilishi. Donli, dukkakli va boshqa ekinlar donining
o‘lcham-massa ko‘rsatkichlari va fizik-mexanik xossalarini o‘rganish bo‘yicha xorijda M.Hauhouot-
O‘Hara, E.A.Shimelis, M.H.Khoshtaghaza, K.J.Simonyan, A.Rajabipour, H.J.Singh, M.Azadbaxt,
A.L.Williams, N.A.Aviara, H.Ayman, O.Chukwu, O.0.Ajibola va S.A.Oni, O‘zbekistonda esa
K.Astanaqulov, Yo.Karimov, O.Ochildiyev, M.Karimov, A.Rasulov va boshgalar tadgiqgotlar olib
borishgan.

M.Hauhouot-O‘hara yovvoyi sulini bug‘doydan ajratish uchun uning fizik-mexanik va
aerodinamik xususiyatlarini aniglagan. E.A.Shimelis oddiy loviya donidan un olish uchun uning
fizik-kimyoviy xossalarini, M.Azadbaxt esa loviyaning fizik-mexanik xossalarini, jumladan, sferiklik
koeffitsiyentini aniglagan.

M.X.Xoshtagaza bug‘doy donining kritik uchish tezligi va muallaglik koeffitsiyentini,
Yo.Z.Karimov va O.Ochildiyevlar bug‘doy donining o‘lcham-massa ko‘rsatkichlari, ishgalanish
koeffitsiyenti va mexanik qattiqligini aniqlash bo‘yicha tadqiqotlar olib borishgan. K.J.Simonyan
jo‘xori urug‘ining uzunligi, qalinligi va eni hamda o‘rtacha arifmetik va o‘rtacha geometrik
diametrlarini aniqlagan bo‘lsa, A.L.Williams va boshqalar shirin jo‘xori urug‘ining termik
xususiyatlarini o‘rganganlar N.A.Aviara no‘xatning fizik xususiyatlarini aniqlagan, H.Ayman esa
turk no‘xati]. H.J.Singh ning fizik va mexanik xususiyatlarini namlikka bog‘lab o‘rgangan.
Hindistonning shimoli-shargiy hududida yetishtirilgan soya urug‘larining o‘lcham-massa
ko‘rsatkichlari va fizik-mexanik xossalarini, A.Rajabipour soya urug‘ining geometrik o‘lchamlari,
1000 dona don massasi, ishqalanish burchagi va koeffitsiyentini, O.Chukwu soya urug‘ini saralash
uchun, K.Astanaqulov esa kombaynda yig‘ish uchun zarur bo‘lgan uning fizik-mexanik xossalarini
aniqlagan. S.D.Deshpande soya urug‘ining fizik xususiyatlarini, O.0.Ajibola va S.A.Oni esa
termodinamik xususiyatlarini aniglagan.

Ammo yugoridagi tadgigotlarda loviya donini tozalash va fraksiyalarga ajratish uchun uning
o‘lchamlari orasidagi korrelyatsion bog‘liglik o‘rganilmagan.

Tadgigot usullari. Loviya donining o‘lchamlari, fraksiyaviy tarkibi va o‘lchamlari
o‘rtasidagi korrelyatsion bog‘liglikni aniglash bo‘yicha tajribalar eng ko‘p ekiladigan “Ravot,”
“Mahsuldor,” “Qahrabo” va “Navro‘z” navlarida o‘tkazildi. Bunda loviya donining uzunligi, eni va
qalinligi aniqlandi. O‘lchamlar aniqligi 0,01 mm gacha bo‘lgan raqamli ko‘rsatkichli tabloga ega
shtangensirkuldan foydalanib amalga oshirildi. Har bir nav bo‘yicha tajribalarda o‘lchashlar soni 100
tani, takroriyligi 3 martani tashkil etdi.

Olingan natijalarga EXCEL dasturida matematik statistika usullaridan foydalanib ishlov
berildi va ularning statistik tavsiflari, ya’ni o‘rtacha qiymati, o‘rtacha kvadratik og‘ishi, variatsiya
koeffitsiyenti hamda absolyut va nisbiy xatoliklari aniglandi.

Loviya donining o‘lchamlari orasidagi bog‘liqlik don uzunligining qalinligiga, eniga, enining
qalinligiga korrelyatsion bog‘ligligi o‘rganildi. Ushbu o‘lchamlar o‘rtasidagi korrelyatsion bog‘liglik
quyidagi ifoda yordamida aniglandi:

TEX-x)(Y-y)
B0 -y)? @)

bunda: X va'Y - korrelyatsion bog‘ligligi aniglanayotgan o‘lchamlar;
X vay - o‘lchamlarning o‘rtacha arifmetik qiymati.
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Bunda agar korrelyatsiya koeffitsiyenti r < 0.4 bo‘lsa, o‘lchamlar orasidagi korrelyatsion
bog‘liglik kuchsiz, agar 0.4 <r < 0.7 bo‘lsa bog‘liglik o‘rtacha va r > 0.7 bo‘lsa bog‘liglik kuchli deb
garaladi.

Tadqiqot natijalari. Tajribada olingan natijalarga ko‘ra loviya donining uzunligi “Ravot”
navida 9.76 mm dan 17.67 mm gacha, “Mahsuldor” navida 5.37 mm dan 12.64 mm gacha, “Qahrabo”
navida 7.66 mm dan 13.10 mm gacha va “Navro‘z” navida 8.76 mm dan 19.71 mm gacha o‘zgarishi
ma’lum bo‘ldi. (1-jadval). Donda uning uzunligiga nisbatan birmuncha kichikroq o‘lcham uning eni
va qalinligi bo‘lib, “Ravot” navida donning eni 5.64 mm. dan 10.34 mm. gacha, galinligi 4.26 mm.
dan 7.94 mm. gacha oraliqda, “Mahsuldor” navida eni 5.25 mm. dan 8.85 mm. gacha, qalinligi 4.09
mm. dan 8.36 mm. gacha oraliqgda, “Qahrabo” navida eni 4.72 mm. dan 8.56 mm. gacha, qalinligi
2.25 mm. dan 7.59 mm. gacha, “Navro‘z” navida eni 5.64 mm. dan 10.91 mm. gacha, qalinligi 3.90
mm. dan 7.94 mm. gacha oraliqda o‘zgarishi aniqlandi.

1-jadval
Loviya donining o‘lcham-massa ko‘rsatkichlari
Ne | Navlar 1000 dona don | O‘lchami, Xmax | Xmin Xort +c V, %
massasi, gr. mm.
Uzunligi 17.67 | 9.76 13.82 | 151 10.94
1 | Ravot 424.53 Eni 10.34 | 5.64 |8.45 1.00 11.78

Qalinligi 794 1426 |565 |0.70 12.39
Uzunligi 1264 | 537 [9.79 |094 |9.65
2 | Mahsuldor 246.83 Eni 8.85 |5.25 703 |894 |0.04
Qalinligi 836 [4.09 |586 |0.79 13.49
Uzunligi 13.10 | 7.66 10.65 |1.04 |9.78
3 | Qahrabo 237.86 Eni 8.56 |4.72 6.96 |058 |[8.38
Qalinligi 759 225 |576 |0.75 13.02
Uzunligi 19.71 | 8.76 1381 |1.61 11.67
4 | Navro‘z 423 Eni 1091 |564 |844 |111 13.13
Qalinligi 794 1390 |567 |0.75 13.29

Loviya donining uzunligi bilan eni orasidagi korrelyatsiyaviy bog‘liqlik naviga ko‘ra
koeffitsiyentlari: “Ravot” da 0,749 ni, “Mahsuldor” da 0,664ni, “Qaxrabo” da0,696 ni, “Navro‘z” da
esa 0,486 ni tashkil etgan bo‘lsa, eni bilan qalinligi orasidagi korrelyatsiyaviy bog‘liglik naviga ko‘ra
koeffitsiyentlari “Ravot” da 0,716 ni, “Mahsuldor” da 0,741ni, “Qaxrabo” da 0,827 ni, “Navro‘z”
daesa 0,761 ni tashkil etdi (2-jadval).

2-jadval
Loviya doni o‘lchamlari orasidagi korrelyatsion bog‘liglik
Ne | Don o‘lchamlari Loviyaning navlari
“Ravot” “Mahsuldor” “Qahrabo” “Navro‘z”
1 | Uzunligi-galinligi 0.496 0.183 0.601 0.545
2 | Uzunligi-eni 0.612 0.356 0.501 0.453
3 | Eni-galinligi 0.864 0.534 0.149 0.367

Natijalar shuni ko‘rsatdi, Loviyaning barcha navlarida donning uzunligi bilan galinligi orasida
kuchsizroq korrelyatsiyaviy bog‘liglik, uzunligi bilan eni orasida o‘rtacha hamda eni bilan galinligi
o‘lchamlari orasida kuchliroq korrelyatsiyaviy bog‘liglikka ega ekan.
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Bundan ko‘rinadiki loviya donlari fraksiyalarga ajratib tozalashda uning asosiy o‘lchami
sifatida enini qabul qilish magsadga muvofiq bo‘ladi.

Yuqorida keltirilgan navlarda loviya donining eni va uzunligi orasida korrelyatsiyaviy
bog‘liglik darajasidan kelib chiqib, ularning eni va uzunligi bo‘yicha tagsimoti o‘rganib chiqildi.
Loviyaning “Ravot” navida don uzunligi 9.7 mm dan 17.5 mm gacha ortganda, ularning eni 5.9 mm
dan 10.2 mm gacha, “Mahsuldor” navida don uzunligi 7.2 mm dan 12.4 mm gacha ortganda, eni 5.2
mm dan 8.8 mm gacha, “Qahrabo” navida don uzunligi 7.8 mm dan 12.9 mm gacha ortganda, eni 3.8
mm dan 8.5 mm gacha va “Navzo‘z” navida don uzunligi 8.7 mm dan 19.7 mm gacha ortganda, eni
5.9 mm dan 11.0 mm oralig‘ida bo‘lishi ma’lum bo‘ldi. (1-rasm).

Yugqoridagi o‘lchamlar asosida navlar bo‘yicha loviya donlari enining uzunligiga bog‘ligligini
ifodalovchi quyidagi empirik ifodalar olindi:

“Ravot” navi uchun: b, = 2.882 + 0.402[, R? =0.375 2)
“Mahsuldor” navi uchun: b, = 4.718 + 0.236, R? =0.126 (3)
“Qahrabo” navi uchun: b, = 3.965 + 0.281[; R? =0.253 (4)
“Navro‘z” navi uchun: b, = 5.087 + 0.228], R? =0.204 (5)

Ushbu empirik ifodalar loviya donining uzunligi va eni orasidagi bog‘liqlikni 12.6-37.5 foiz
(R?=0.126 — 0.375) aniglik bilan ifodalaydi.

Loviya donlari o‘lchamlarining orasidagi korrelyatsiyaviy bog‘liglik va ularning tagsimoti
asosida EXCEL dasturidan foydalanib, ularning o‘lchamlar bo‘yicha fraksiyaviy taqsimoti ham
aniglab chiqildi (2-rasm).

“Ravot” navidagi loviya donlarining eni bo‘yicha fraksiyaviy taqsimoti tahlil qilindi.
Natijalarga ko‘ra, donlarning asosiy qismi 7,5-9,5 mm intervalda jamlangan bo‘lib, mazkur
fraksiyalar ulushi 63,3 % ni tashkil qildi. Eni 6,5 mm gacha bo‘lgan donlar ulushi 1,3 % dan oshmadi,
bu esa donlarning bir xilligi yugori ekanligini ko‘rsatadi. Eni 9,5 mm dan katta bo‘lgan donlar ulushi
15,7 % ni tashkil etdi.

12 10
b, mm

14 8 10 12 14 16 18

“Qahrabo” navi “Navro‘z” navi
1-rasm. Loviya donlarining uzunligi (1) va eni (b) o‘rtasidagi korrelyatsion bog‘liglik grafigi.
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2-rasm. Loviya doni enining o‘lchami bo‘yicha tagsimoti.

“Mahsuldor” navidagi loviya donlarining eni bo‘yicha fraksiyaviy tagsimoti tahlil qilindi.
Tahlil natijalariga ko‘ra, donlarning asosiy qismi 6,5-7,5 mm intervalda jamlangan bo‘lib, ushbu
fraksiya ulushi 53,33 % ni tashkil etdi. Shuningdek, 7,5-8,5 mm oralig‘idagi donlar ulushi 23,67 %
ga teng bo‘lib, yirik fraksiyalar ustun ekanligi kuzatildi. Eni 6,5 mm gacha bo‘lgan mayda donlar
ulushi 22,00 % dan oshmadi. Eni 8,5 mm dan katta bo‘lgan donlar ulushi esa atigi 1,00 % ni tashkil
etib, donlar o‘lchamlarining nisbatan bir xil ekanligini ko‘rsatadi.

“Qahrabo” navidagi loviya donlarining eni bo‘yicha fraksiyaviy tagsimoti tahlil qilindi.
Olingan natijalarga muvofig, donlarning asosiy gismi 6,6-7,4 mm intervalda jamlangan bo‘lib, ushbu
fraksiya ulushi 49,0 % ni tashkil qgildi. 5,8-6,6 mm va 7,4-8,2 mm intervallardagi donlar ulushi mos
ravishda 23,0 % va 24,0 % ni tashkil etdi. Eni 5,8 mm gacha bo‘lgan donlar ulushi 2,7 % dan
oshmagan, eni 8,2 mm dan Katta bo‘lgan donlar ulushi esa 1,0 % atrofida bo‘lib, donlar
o‘lchamlarining yuqori darajada bir xil ekanligini tasdiglaydi.

“Navro‘z” navidagi loviya donlarining eni bo‘yicha fraksiyaviy tagsimoti tahlil qilindi. Tahlil
natijalariga ko‘ra, donlarning asosiy gismi 7,5-9,5 mm intervalda jamlangan bo‘lib, mazkur
intervaldagi fraksiyalar ulushi 53,0 % ni tashkil gildi. Shu bilan birga, 6,5-7,5 mm intervaldagi donlar
ulushi 22,0 % ga teng bo‘ldi. Eni 6,5 mm gacha bo‘lgan donlar ulushi 3,0 % ni tashkil etib, mayda
donlar salmog‘i kam ekanligi aniglandi. Eni 9,5 mm dan katta bo‘lgan donlar ulushi 21,0 % ga teng
bo‘lib, yirik fraksiyalar mavjudligini ko‘rsatadi.
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Xulosa: Oc‘tkazilgan eksperimental tadqiqotlar natijasida Ravot, Mahsuldor, Qahrabo va
Navro ‘z navlariga mansub loviya donlarining geometrik o‘lchamlari o‘rganildi hamda ularning eni
bo‘yicha fraksiyaviy tagsimoti aniqlandi. Tadqiqot natijalari loviya donini fraksiyalarga ajratib
tozalash jarayonida don enining asosiy belgilovchi o‘lcham ekanligini ko‘rsatdi.

Fraksiyaviy tahlil natijalariga ko‘ra, barcha tadqiq etilgan navlarda donlarning asosiy qismi
6,5-8,5 mm eni intervalida jamlangan bo‘lib, ushbu fraksiya umumiy don massasining eng katta
ulushini tashkil etdi. Eni 6,5 mm gacha bo‘lgan donlar ulushi kam migdorda bo‘lib, ular asosan mayda
donlar hamda texnologik nugsonli fraksiyalarga to‘g‘ri keladi. Shuningdek, 8,5 mm dan katta eniga
ega bo‘lgan donlar ulushi ham mavjud bo‘lib, ular yirik fraksiya sifatida ajralib turadi.

Olingan natijalar asosida loviya donlarini fraksiyalarga ajratib tozalaydigan mashinaning
sillindrik g*alviri ishchi yuzasi quyidagicha tagsimlanishi magsadga muvofiq deb topildi:

20-25 % - eni 6,5 mm gacha bo‘lgan donlar va mayda aralashmalarni ajratish uchun;

55-60 % - eni 6,5-8,5 mm intervalidagi asosiy tovar fraksiyani ajratish uchun;

15-20 % - eni 8,5 mm dan katta bo‘lgan yirik donlarni saralab olish uchun.

Ushbu g‘alvir ishchi yuzasi tagsimoti donlarni fraksiyalarga ajratish samaradorligini oshirish,
tozalash jarayonida don yo‘qotishlarini kamaytirish hamda mashina ish rejimi barqgarorligini
ta’minlash imkonini beradi.

Shunday qilib, olib borilgan tadgiqotlar natijasida loviya donlarini fraksiyalarga ajratishda
don enini asosiy hisobiy parametr sifatida qabul qilish hamda g‘alvir teshiklari o‘lchamlarini shu
parametr asosida tanlash texnik va texnologik jihatdan asoslangan deb hisoblanadi.

Foydalanilgan adabiyotlar

1.  Komil Dulliyevich Astanakulov, Hodiboev Yusufbek Ulug‘bek ugli Design and development
of advanced grain separation machines in the example of enhancing efficiency and quality in
agricultural processing in Uzbekistan

2. Astanaqulov K.D., RasulovA.D. Dukkakli ekinlar donini fraksiyalarga ajratish va tozalash
qurilmasini ishlab chiqishga doir// "O‘zbekistonning janubiy hududlarida boshoqli don ekinlari
seleksiyasi, urug‘chiligi va yetishtirish agrotexnologiyalarining holati va rivojlantirish
istigbollari” mavzusidagi Halgaro ilmiy-amaliy konferensiya materiallari to‘plami. Qarshi,
2018. — B. 178-180.

3. Astaqulov.K.D, Hodiboyev.Y.U “Loviya donlarini geometric ko‘rsatkichlari asosida silindrik
g‘alvirli don tozalash mashinasining parametrlari va ish rejimlarini asoslash” // SCIENCE AND
EDUCATION AGRICULTURE // Volume 11, Issue 11| No-11 | November 2025 — P. 36-40.

4.  Hodiboyev.Y.U. Optimization Strategies for Maximizing Efficiency in Grain Cleaning
Machines. International Journal of Biological Engineering and Agriculture. ISSN: 2833-5376
Volume 2 | No 12 | Dec -2023 — P. 85-88.

5.  Hodiboyev.Y.U. Silindrik g‘alvirli don tozalash mashialarini samaradorligini oshirish

strategiyalari. Development and innovations in science international scientific-online

conference. — P. 98-101.

Astanakulov K 2021 E3S Web of Conferences 264 04074

Astanakulov K, Shovazov K, Borotov A, Turdibekov A and Ibrokhimov S 2021 E3S Web of

Conferences 227 07001

8.  Singh, R., & Sharma, A. (2019). Geometric and morphological characterization of bean seeds
for cleaning and grading technologies. Journal of Agricultural Engineering, 56(3), 112-120.

N o

e
© v |1 Agricultural engineering solutions 2025, 4(12). . oo Lo agrieng.comiuz
G



T
" 'AGRICULTURAL ENGINEERING SOLUTIONS * ~ * '~ " 82| Page
|
9. Zhao, L., & Chen, W. (2021). Morphometric variability of legumes and implications for

separation efficiency. Agricultural Mechanization Research, 79(4), 233-241.

10. K.D. Astanakulov, A.D.Rasulov, K.A.Baimakhanov,Kh.M.Eshankulov and A.J.Kurbanov
“Important physical and mechanical properties of the mung bean seed for harvesting and
cleaning process” IOP Conf. Series: Earth and Environmental Science 848 (2021) 012171

11. Astanakulov.K.D, Karimov.Y.Z and Fozilov.G.G 2011 Agricultural mechanization in Asia,
Africa and Latin America 42(4) 37-40

12. K.D.Astanakulov, Hodiboev.Y.U  “LOVIYA  DONLARINING MORFOLOGIK
XUSUSIYATLARI ASOSIDA SILINDRIK G‘ALVIR TESHIKLARINING OPTIMAL
PARAMETRLARNI ASOSLASH” “Zamonaviy dunyoda innovatsion tadqiqotlar: Nazariya va
amaliyot” nomli ilmiy, masofaviy, onlayn konferensiya.
https://doi.org/10.5281/zen0do.17862652

13. Astanakulov K D 2020 10P Conf. Series: Materials Science and Engineering 883 012151

14. K.D.Astanakulov, Hodiboev.Y.U “MATHEMATICAL MODELING AND ALGORITHM
DEVELOPMENT FOR FRACTIONATION OF BEAN

15. SEEDS IN A CYLINDRICAL SIEV” INTERNATIONAL CONFERENCE ON
ENGINEERING & TECHNOLOGY Hosted from Singapore 09th December 2025
https://doi.org/10.5281/zenodo.17870979

1
1 Agricultural engineering solutions 2025, 4(12). L oo Lo o agrieng.comiuz.
G



AGRICULTURAL
ENGINEERING SOLUTIONS

ISSN: 2181-399X Volume 4, Issue 12, 2025 AGRICULTURAL

ENGINEERING SOLUTIONS

QOBIQLI SO‘TALARNING FIZIK-MEXANIK XOSSALARI VA O‘LCHAM MASSA
KO‘RSATKICHLARI
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“Toshkent irrigatsiya va gishloq xo‘jaligini mexanizatsiyalash muhandislari instituti”
Milliy tadgigot universiteti

Annotatsiya. Ushbu magolada, urug‘lik makkajo‘xori so‘talarinining qobiglarini archish
qurilmasini ishlab chigish va so‘ta yuzasidagi aniq o‘lchamli urug‘larni saralab olish magsadida
gobigli so‘talarning o‘lcham-massa ko‘rsatkichlari hamda fizik-mexanik hossalarini aniglash
bo‘yicha eksperimental tadgiqgotlar natijalari bayon etilgan.

Kalit so‘zlar: makkajo‘xori, urug‘, o‘lcham-massa ko‘rsatkichlar, fizik-mexanik hossalar,
ishqalanish burchagi, makkajo‘xori qobig‘i, qobiq eni, qobiq galinligi, qobiq uzunligi.

®U3NYECKO-MEXAHUYECKUE CBOMCTBA U OFBbEMHBIE MACCOBBIE
INIOKA3ATEJIX OBOJIOYEK

I'.I'. ®o3unos, ®.E. PaBmianos, I'.I'. PaBpmanoBa

«TamKkeHTCKUI HTHCTUTYT UHKEHEPOB UPPUTALMH U CEITbCKOXO03I1CTBEHHON MEXaHU3ALUN»
HannoHanbeHBIN UCCIIEI0BATENBCKUIM YHUBEPCUTET

AHHOTanusi. B 1aHHOM crTaTbe MpPEACTABIEHBI PE3YJAbTaThl JKCIEPUMEHTAIbHBIX
HCCIIEIOBAaHUM 10 pa3paboTKe yCTPOICTBA Il TOYHOM OYMCTKU KYKYPY3HBIX 3€pEH OT MOYaTKOB U
OIpeJIeNIEHUs] pa3MEpPHBIX M MAaCCOBBIX IApaMEeTpOB, a TaKxke (PU3UKO-MEXAaHWYECKHX CBOMCTB
OYMIIEHHBIX IIENYX C LEJIbI0 COPTUPOBKH 3€PEH ONPENEICHHBIX PA3MEPOB 110 IOBEPXHOCTH IIOYATKA.

KiroueBble cioBa: KyKypy3a, CEMEHa, IapaMeTpbl pa3Mepa M Macchl, (U3UKO-
MEXaHWYECKHE CBOMCTBA, YrOJI TPEHUS, KyYKypy3Has IIeayXa, IIHPUHA IIeITyXH, TOJIIINHA HIEITyXH,
JUIMHA [IETyXH.

PHYSICAL AND MECHANICAL PROPERTIES AND DIMENSIONAL MASS
CHARACTERISTICS OF CORN COBS WITH HUSK

G.G. Fazilov, F.E. Ravshanov, G.G. Ravshanova
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National Research University

Abstract. This article presents the results of experimental studies on the development of a
device for cleaning precise corn seed from ear-corn and determining the size and mass parameters,
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as well as the physical and mechanical properties of the cleaned husks, with the aim of sorting seeds
of certain sizes on the surface of the ear-corn.

Keywords: corn, seeds, size and mass parameters, physical and mechanical properties,
friction angle, corn husk, husk width, husk thickness, husk length.

Kirish. Bugungi kunda dunyo miqyosida urug‘lik makkajo‘xori donini yig‘ishtirib olishning
tejamkor texnologiyasi va texnika vositalarini ishlab chiqish asosiy o‘rin egallamoqda. Dunyo
migyosida 200-210 mlIn. gektar maydonda makkajo‘xori yetishtirilib, 1.1-1.2 mlrd. tonna hosil
olinishini hisobga olsak, urug‘lik makkajo‘xori qobigli so‘talarni archishda ish sifati va unumi yuqori
hamda resurslarni tejaydigan texnika vositalari va qurilmalarini ishlab chigish muhim vazifalardan
biri hisoblanadi. 2023-2024-yillarda umumiy makkajo‘xori yetishtirishda dunyo yetakchi davlatlari
AQSh 31%, Xitoy 24%, Braziliya 11%, Yevropa ittifoqgi davlatlari 5%, Argentina 4 %, Hindiston 3%
miqdorni egallab turibdi [1].

O‘zbekiston Respublikasi Prezidentining 2020-yil 6-martdagi PQ-4634-son “G‘alla
yetishtirish, xarid gilish va sotishga bozor tamoyillarini keng joriy etish chora-tadbirlari to‘g‘risida”gi
qarorida, jumladan, ... don yetishtiruvchi xo‘jaliklarni sifatli urug‘lik bilan ta’minlash maqsadida
sertifikatlangan sifatli urug‘lik yetkazib berish tizimi saqlab qolinishi ta’kidlab o‘tilgan [2-3].

O‘zbekistonda ekiladigan navlar asosan don va silos uchun mo‘ljallangan, yuqori
hosildorlikka ega bo‘lgan tishsimon va kremli kenja turiga mansub duragaylar va navlar ekiladi,
masalan: O‘zbekiston 306 AMV, O‘zbekiston 601 YESV, Vatan, Qorasuv 350 AMV, Figaro kabi
turlari ekilib kelinadi.

Adabiyotlar tahlili va masalaning qo‘yilishi. Respublikamizda va xorijda urug‘lik
makkajo‘xori so‘talarini qobig‘idan ajratish, ularning ish ko‘rsatkichlarini tadqiq etish va
parametrlarini asoslash bo‘yicha J.N. Nwakairea, B.O.Ugwuishiwub, C.J.Ohagwuc, S.P.Singh,
V.J.F.Kumar, S.Parvathi, B.Kareem, T.A.llori, A.O.Raji, O.Kilanko, A.0.Ojomo, T.Adewumi,
H.M.S.EI-Dien EIl-Shal, R.E.Arnold, V.L.Korchagin, V.S.Kravchenko, V.Bader, E.E.Karimov,
V.V.Kuseev, G.A.Nikitina, A.Z.Srimov Yu.l.Mozgovoy, T.K.Togonbaev, K.D.Astanaqulov,
B.X.Qodirov, G*.G‘.Fozilov va boshqalar shug*‘ullanishgan.

Olib borilgan tadqiqot ishlarida urug‘lik makkajo‘xori qobiqli so‘talarining fizik mexanik hossalari
o‘rganib chiqildi. Urug‘lik makkajo‘xori so‘talaridan qobiglarini ajratib olishda fizik mexanik
hossalari muhim va aniqlashini kerak bo‘lgan kattalikdir [4-10].

Material va usullar. Urug‘lik makkajo‘xori qobiqli so‘talarining tuzilishi va ularning
o‘lcham-massa ko‘rsatgichlari makkajo‘xori so‘talarini qobig‘idan archib olish qurilmalari ishchi
organlarining o‘lchamlarini asoslashda muhim ahamiyatga ega. Shuning uchun makkajo‘xori
gobig‘ining tuzilishini va ularning o‘lcham-massa ko‘rsatgichlarini aniqlash uchun tajribalar
o‘tkazildi.

Yig‘ishtirilgan urug‘lik makkajo‘xori qobiqli so‘talarining tuzilishini o‘rganish uchun qobigli

so‘talarining ma’lum bir qismi kesildi va uning ichki tuzilishi o‘rganildi.
1 2 3 4 5 6 2 3 4 S

1-rasm. Makkajo‘xori so‘tasining umumiy va kesilgan ko‘rinishi.
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Qobig‘i archilgan makkajo‘xori so‘talarini gayta ishlash jarayonida uning tarkibiy gismlari
doimiy ravishda ko‘ndalang va bo‘ylama harakatlanib, gobig‘ining ishchi organlariga ishgalanadi.
Shuning uchun ularning bu yo*‘nalishdagi ishgalanish koeffitsiyentini bilish ham muhimdir. Tajribalar
davomida makkajo‘xori gobig‘ining namlik miqdori yuqorida aytib o‘tilganidek, 14-16 foiz
oralig‘ida bo‘lgan. Makkajo‘xori so’talari tarkibiy gismlarining, ya’ni ularning qobig'i, urug'i va
yadrosining ishgalanish burchagi, ko‘rsatilgan "giya tekislik” moslamasi yordamida aniglandi. (2-
rasm)

1-ishqgalanish burchagi bo‘limi, 2-qobiqli makkajo*xori, 3-so’tali makkajo‘xori,
4-gobiq, 5-o0°zak, 6-urug‘.
2-rasm. Makkajo‘xori boshog‘i, urug‘i va gobig‘ining ishqalanish burchagini aniglash

Urug‘lik makkajo“xori qobiqli so‘talarining polat sirt yuzasida ishgalanish burchagi quyidagi
formula yordamida aniglandi:

Fishg =tgop (1)
Arifmetik o‘rtacha qiymat o‘rtacha qiymatning eng oddiy va eng keng qo‘llaniladigan o‘lchovidir.
Bu shunchaki bir guruh sonlarning yig‘indisini olishni, keyin esa bu yig‘indini ketma-ketlikda
ishlatilgan sonlar soniga bo‘lishni 0z ichiga oladi.

)= 22X
n

Bu yerda: X - Arifmetik o‘giymat, x - o‘Ichangan har bir kattalikning miqdor yig‘indisi, n - tajribalar
soni.

Dispersiya atamasi statistik atama bo‘lib, ma’lum bir o‘zgaruvchi uchun kutilgan qiymatlarning
tagsimot hajmini ifodalaydi. Dispersiyani diapazon, dispersiya va standart og‘ish kabi turli statistika
yordamida hisoblash va o‘lchash mumkin.

Dispersiyani aniqlashda biz arifmetik o‘rtacha qiymatning natijasini kvadratga aylantiramiz. Keyin,
maxrajdagi tajribalar sonidan 1 ni ayiramiz (olib tashlaymiz). Keyin tezlikni maxrajga bo‘lamiz..

SE — E{x_i)z
n—1 3)

)
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Standart og‘ish S (yoki o) ma‘lumotlarning o‘rtacha qiymatga nisbatan ganchalik tarqogqligini
o‘lchovidir. Past yoki kichik standart og‘ish ma’lumotlar o‘rtacha qiymat atrofida zich
joylashganligini va yuqori yoki katta standart og‘ish ma’lumotlarning ko’proq tarqoq ekanligini
ko‘rsatadi.

-2
-
s_ |- [EeD
n-l (4)
Variatsiya koeffitsienti (VK) standart og‘ishning o‘rtacha qgiymatga nisbati. Variatsiya
koeffitsiyenti gqanchalik yuqori bo‘lsa, o‘rtacha qiymat atrofida dispersiya darajasi shuncha yuqori

bo‘ladi. Odatda foiz sifatida ifodalanadi.

S
X ©)
Tadqiqot natijalari va ularning tahlili. Aniglangan giymatlarga matematikstatistik ishlov
berilib, ularning minimal va maksimal qiymatlari, o‘rtacha kvadratik og‘ishi, variatsiyalanish
koeffitsiyenti aniglandi.

Makkajo‘xori so‘talarining asosiy fizik-mexanik ko‘rsatkichlari.

1-jadval.
Ko‘rsatgichlarnin . Variatsiya koeffit-
Ne nogmlari : Ortacha giymat to siye)rllti, %
1 Qob_iqli so‘tan%nfg bandi bilan bi 317.0 67.2 212
rgalikda uzunligi, mm
So‘taning qobiglar bilan
2 birgalikda diametri, mm 39.4 4.8 121
So‘taning bandi bilan va
3 | qobiglar bilan birgalikda massa 147,3 5,2 3,5
si, gr
4 | Qobiglar soni, dona 6,4 1,2 18,7
5 | Qobiqg massasi, gr 10,7 2,8 26,1
6 | Qobig uzunligi, mm 229,6 55,5 24,1
7 | Qobig eni, mm 125,8 21,2 16,7
8 | Qobig qgalinligi , mm 1,2 0,2 16,6
9 | Qobigsiz so‘ta massasi, gr 136,6 3,8 2,8
10 | Qobigsiz so‘ta uzunligi, mm 212,4 36,9 17,3
11 | Qobigsiz so‘ta diametri, mm 38,2 3,2 8,3
12 | So‘tadagi don massasi , gr 112/4 354 31,4
13 | So‘ta o‘zagining mas-sasi, gr 24,2 9,0 37,1
14 | So‘ta o‘zagining dia-metri, mm 25,1 3,2 12,7

Ushbu ma’lumotlar qobiqli so‘taning o‘rtacha diametri 39,4 mm, qobigsiz esa 38,2 mm
bo‘lishini ko‘rsatmoqda. Variatsiya koeffitsiyenti diametr uchun past 12,1%, demak so‘talar
yo‘g‘onligi bo‘yicha bir-biriga yaqin. Bu barqaror tozalash jarayonini ta’minlaydi. Qobiqli so‘taning
bandi bilan birgalikdagi o‘rtacha uzunligi 317,0 mm, qobigsiz esa 212,4 mm. Qobiq massasining
variatsiya koeffitsiyenti juda yuqori 26,1%.
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Bu shuni ko‘rsatadiki, ayrim so‘talar juda qalin, ayrimlari esa yupqa qobigqa ega. Qurilmanda
qobigni qisib oluvchi kuch (valiklar bosimi) o‘zgaruvchan bo‘lishi, ya’ni prujinali mexanizm bilan
jihozlanishi shart. Aks holda, qalin qobiqli so‘talar to‘liq tozalanmay qolishi mumkin.

Qobiqli va qobigsiz so‘talarning po‘lat sirt yuzasida ishqalanish burchagi

2-jadval.
Ishgalanish burchagi

Ne Namuna Harakat yo‘nalishi
Mo*, gradus To , gradus V, %
- ko‘ndalang 21°08' 3°01" 14,2

1. obiqli so‘t

Qobigli so'ta bo'ylama 33°02 3°05' 105
2. Qobigsiz so‘ta bo‘ylama 25°02' 3°01' 12,3

Tajribalar shuni ko‘rsatdiki, qobiqli so‘taning bo‘ylama harakatidagi ishqalanish burchagi
33°02' ko‘ndalang harakatdagiga 21°08' nisbatan sezilarli darajada yuqori. Bu qobiq tolalarining
yo‘nalishi va so‘ta shaklining geometrik xususiyatlari bilan bog‘liq. Bo‘ylama harakatda qobiq
qatlamlari sirt bilan ko‘proq "tishlashish" hosil qiladi. Qobiqli so‘taning bo‘ylama ishqalanish
burchagi 33°02' qobigsiz so‘tanikidan 25°02' deyarli 8° ga ko‘proq. Qobiqning sirt g‘adir-budurligi
donning silliq yuzasiga nisbatan yuqori ishqalanish koeffitsiyentini p~ 0.65 hosil qiladi.

Variatsiya koeffitsiyentining V=10.5% - 14.2% oralig‘ida ekanligi tajriba natijalarining
bargarorligini va tanlab olingan namunalarning o‘zaro yaqinligini ko‘rsatadi. Bu esa olingan o‘rtacha
giymatlardan konstruksion hisob-kitoblarda ishonchli foydalanish imkonini beradi.

Xulosa. Tadqiqot obyekti bo‘lgan makkajo‘xori so‘talarining o‘rtacha diametri qobiq bilan
39,4 mm, qobigsiz esa 38,2mm ekanligi aniglandi. So‘ta uzunligi bo‘yicha variatsiya
koeffitsiyentining yuqoriligi 21,2% qurilma ishchi organlarining uzunligini kamida 450 mm qilib
belgilash zarurligini ko‘rsatadi. So‘taning po‘lat sirtidagi maksimal ishqalanish burchagi bo‘ylama
harakatda 330°2' ni tashkil etdi.
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G‘O‘ZAPOYANI MAYDALASH BO‘YICHA OLIB BORILGAN TADQIQOT
NASHRLARINING BIBLIOMETRIK TAHLILI
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Annotatsiya. Magolada ko‘pchilik paxta  ekuvchi mamlakatlarda g‘o‘zapoyalarni
maydalashda go‘llaniladigan texnologiylar, texnik vositalar va ularning tuprog unumdorligiga ta’siri
bo‘yicha ilmiy-tadgigotlar olib borilmoqgda. Maqolada paxtachilikda tuprog unumdorligini oshirish
uchun bibliometrik tahlildan foydalanish natijalari keltirilgan.

Kalit so‘zlar: G‘o°‘zapoya, g‘o‘zapoyani maydalash, paxtachilik, qishloq xo‘jaligi texnikasi,
biomassa qoldiglari, tuproq unumdorligi, maydalash texnologiyalari, bibliometrik tahlil, ilmiy
nashrlar tahlili, resurs tejamkor texnologiyalar.
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«TalKeHTCKNH HHCTUTYT MHKEHEPOB HPPUTALIMHA U MEXAHU3ALMH CEJIBCKOTO XO35ICTBa»
HanmonaneHbli necine10BaTeNIbCKUM YHUBEPCUTET

AHHOTanus. B crathe BO MHOIMX XJIONKOCEIOUIMX CTpaHaxX BeAyTCS HAy4HO-
UCCIIEIOBATENBCKHUE PA0OTHI MO TEXHOJIOTH, TEXHUYECKUX CPEJCTBaX MPUMEHSMbIE B U3MEIbUECHUU
rysamnand M ux BJIUAHUEC OJId YBCIWYCHUSA IIOJOPOJAUS ITOYBBI. B crartee MNPUBCACHBI PE3YJIbTAThI
WCIIOB30BaHUsSI OMOJIMOMETPUYECKOTO aHaiu3a IS YBEJIMYEHHs] TUUIOJIOPOJUs TOYBHI B
XJIOITKOBO/ICTBE.

KaioueBble cjioBa: XomnkoBas cTeOelb, H3MEIbUEHUE XJIOIKOBOM CTEOIH, XJIOIKOBOCTBO,
CENIbCKOXO3SUCTBEHHAs] TEXHHKA, OMOMACCOBBIE OCTATKH, IUJIOJOPOJME TOYBBI, TEXHOJIOTUHU
W3MeNbYCHHsI, OMOTMOMETPUYECKUN aHaNTN3, aHaJIN3 HAYYHBIX MyOJIHKaIuii, pecypcocOeperaromiue
TEXHOJIOTHH.
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THE GRINDING OF COTTON STALK INFLUENCE OF THE NUMBER OF
REVOLUTIONS OF THE CABLE
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Abstract. In the article in many cotton-growing countries, research work is carried out on
technology, technical means used in crushing guzapai and their influence on increasing soil fertility.
The article presents the results of using bibliometric analysis to increase soil fertility in cotton
growing.

Key words: Cotton stalk, cotton stalk crushing, cotton production, agricultural machinery,
biomass residues, soil fertility, crushing technologies, bibliometric analysis, scientific publication
analysis, resource-efficient technologies.

Kirish. Jahonda paxtani dunyoning 111 ga yaqin davlati yetishtiruvchi ekindir. G‘o‘zaning
asosan to‘rt turi ekiladi, ya’ni Gossypium herbaceum, Gossypium arboreum, Gossypium hirsutum va
Gossypium bar-badense. Ushbu navlar 32,6 million gektarga yagin maydonda ekiladi [1]. Paxta
yetishtirilib pishgandan keyin, u qo‘lda yoki mashinada terib olinadi. G‘0‘zapoya paxta terimidan
keyin dalada qolgan asosiy biomassa bo‘lib, paxta yetishtirishdagi asosiy muammolardan biri
daladagi g‘o‘za kasalliklaridan xalos bo‘lish uchun terimdan so‘ng oldingi g‘o‘zapoyalarini
dalalardan tozalash zarurati hisoblanadi [2]. Mavjud g‘0‘zapoyalarning ko‘p qismi chiqindi sifatida
qayta ishlanadi, gishloq joylarida yoqilg‘i sifatida ishlatiladi yoki maydonning o‘zida yerning
ununmodligini oshirish magsadida maydalab dalaga sochiladi [3]. So‘ngi paytlarda olib borilgan
ba’zi tadqiqotlar shuni ko‘rsatdiki, paxta tolasi olingandan keyin paxta hosilining biomassasi
hayvonlar uchun ozuqa, bioenergiya manbalari, tuprogni unumdorligini oshirish va sanoat xom
ashyosi sifatida ham foydalidir [4]. Paxta poyalarida 1,11% azot, 0,1% fosfor va 3,98% kaliy mavjud
bo‘lib, qolgan paxta hosili qoldiglari gektariga 1,5 tonna uglerod, 20-25 kg azot va 72 kg kaliyni
to‘ldirishi mumkinligini ko‘rsatadi [5]. Shuning uchun, maydalangan g‘o‘zapoyalarni ham mavjud
ozuqa moddalarini yaxshiroq o‘zlashtirishi uchun tuproqqa aralashtirish mumkin.

Dunyo bo‘yicha g‘o‘zapoayni yerni shudgor qilishda xalaqit qilmasligi uchun yig‘ishtirib
daladan olib chigib ketiladi yoki maydalab dala yuzasiga sochiladi. Bu jarayonlar yerni
shudgorlashgacha amalga oshiriladi. O‘zbekistonda esa bu davrda kuzgu bug‘doy ekilishi taqoza
etiladi. Shu sababli g‘o‘zapoya daladan yig‘ishtirib olinmasdan, gator orasiga bug‘doy ekiladi.
So‘ngra qishning sovuq kunlarida g‘o‘zapoya maydalab dalaga sochib yuboriladi.

G‘o‘zapoyadan foydalanish bo‘yicha texnologiyalarning tahlili ko‘rsatishicha, dunyoning
aksariyat mamlakatlarida ular maydalab dalaga sochiladi yoki maydalanib pushta ustida qoldiriladi.
Buni amalga oshiradigan qurilmalarda aktiv ishchi organlar, ya’ni pichoqli barabanlar hamda passiv
plankali barabanlar qo‘llanilmoqda. Pichoqli barabanlar bilan g‘0‘zapoyasini maydalashda ularning
o‘lchami 5 sm dan kichik bo‘lsa, plankali barabanlarda esa 5-10 sm orlig‘ida bo‘lmoqda. Har ikkala
holatda ham ular yaxshi chiriydi va tuproq unumdorligini oshirishga sezilarli ta’sir etadi.

Ushbu magolada paxta yetishtiruvchi turli mamlakatlarda ishlab chigilgan turli xil
g‘o‘zapoyani maydalash texnologiyalari, texnika vositalari va maydalangan g‘o‘zapoya
bo‘lakchalarining yerni unumdorligini oshirishga ta’siri bo‘yicha ilmiy tadqiqot olib borilgan. Ushbu
tadqiqotda qishloq xo‘jaligi, xususan, paxtachilikda tuproq unumdorligini oshirish uchun
bibliometrik tahlildan foydalanildi.

Muammoning dolzarbligi. Paxta yetishtirish jarayonida hosil yig‘ib olingandan so‘ng dalada
qoladigan g‘o‘zapoya qoldiglaridan samarali foydalanish bugungi kunda dolzarb ilmiy-amaliy
muammo hisoblanadi. G‘o‘zapoyaning to‘liq yo‘q qilinmasligi tuprogni keyingi ekinlar uchun
tayyorlashni giyinlashtiradi va kasalliklar tarqalishiga sabab bo‘lishi mumkin, biroq uning tarkibidagi
organik moddalar tuproq unumdorligini oshirishda muhim resurs hisoblanadi. So‘nggi yillarda
g‘o‘zapoyani maydalash texnologiyalari bo‘yicha dunyo miqyosida tadqiqotlar olib borilgan bo‘lsa-
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da, ushbu yo‘nalishda yagona texnologik yondashuv va umumlashtirilgan ilmiy xulosalar yetarli
emas. Ayniqsa, O‘zbekiston sharoitida mazkur masala bo‘yicha tadqiqotlar kamligi muammoning
dolzarbligini yanada oshiradi. Shu sababli g‘o‘zapoyani maydalashga oid ilmiy ishlanmalarni
bibliometrik tahlil asosida tizimli o‘rganish va istigbolli yo‘nalishlarni aniglash muhim ahamiyat kasb

etadi [6].

Tadgigot materiallari va uslubi. Magola ma’lumotlari skopus ma’lumotlar bazasidan olindi.
Ma’lumotlar 1983-yildan 2024-yil 20-avgustgacha chop etilgan magqolalarni o‘z ichiga oladi.
Ma’lumotlar nashr etilgan ilmiy ishlardan quyidagi kalit so‘z yordamida olindi TITLE-ABS-KEY
("cotton stalk™ AND crush* OR chop* OR cut*)).

Ma’lumotlarni tahlil qilish MS Excel da ma’lumotlar bazalaridan yuklab olingan
ma’lumotlarni tahlil qilish orqali. Paxta poyasini maydalash bilan shug‘ullanuvchi eng yaxshi 10 ta
davlat bo‘yicha ma’lumotlar tahlil qilindi.

Buning uchun jami 96 ta nashrlar yuklab olindi va xaritani chizish uchun Mapchart.com dan
foydalangan holda to‘plangan ma’lumotlarning MS Excel va VOSviewer dasturlari xaritalari chizildi.
VOSviewer funksiyasi katta bibliometrik xaritalarni oson izohlanadigan tarzda ko‘rsatish uchun

aynigsa foydalidir [1].

[ Tadgiqot bazasi > SCOPUS ma’lumotlar bazasi

| Tanlangan yillar 1983 yildan 2023 yilgacha (96 ta maqola)

>
—> -
>

I Mavuz sohasi Yer va sayyora, atrof-muhit va gishloq xo'jaligi

| Kalit so’zlar > “(TITLE-ABS-KEY ("cotton stalk” AND erush® OR chop* OR cut*”

Microsoft Excel:
Statistik tahlil Nashr etilgan yillar, mualliflar, mamlakatlar,
VOSviewer: kalit so'zlar

1-rasm. Tadqiqot uchun metodologiya sxemasi

Yig‘ilgan ma’lumotlar (nashrlar) turli statistik vositalar yordamida tahlil qilindi. Yig‘ilgan
ma’lumotlardan quyidagilar olindi: (a) maqolalarning umumiy soni, (b) mualliflik namunasi, (c)
mualliflar va muassasalar mamlakati, sarlavha, (d) nashr etilgan yili, (e) nashr gilingan til [2]. Bizning
tadgiqot doiramiz 1-rasmda ko‘rsatilgan.

Tadqiqgot natijalari va ularning muhokamasi. 2013-2023 yillar davomida butun dunyo
bo‘ylab g‘0‘zapoyasini maydalashga bag‘ishlangan nashrlar soni ko‘p. 2-rasmda chop etilgan
tadqiqot maqolalarining yillik o‘sishi va kamayishi ko‘rsatilgan. 2013 yilda paxta poyasini maydalash
bo‘yicha yetitta maqola chop etilgan edi. 2014 yilda bu ko‘rsatkich bittaga kamaydi. 2017 yilda paxta
poyasini maydalash bo‘yicha nashrlar soni keskin kamaydi. Shu yillarda 2 ta maqolaning nashr
etilishi tadqiqotning o‘tgan yillarga nisbatan gariyb uch barobar kamayganini bildiradi. 2018 yilda bu
ko‘rsatkich ko‘paydi, 2022 yilga kelib esa sezilarli darajada oshdi. llmiy magolalarni nashr etishning
yillik osish sur’ati, albatta, bir xil emas va u doimo o‘zgarib turadi. Shundan so‘ng, eng yuqori o‘sish
sur’ati 2022 yilda kuzatildi. Bu yil eng yuqori ko‘rsatkich 11 ta nashr bilan, eng pasti esa 2017 yilda
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2 ta nashr bilan gayd etildi. Diagrammada 2013-2023 vyillarda g’o’zapoyani maydalash bo‘yicha
nashrlar soni umumiy 62 tani tashkil etdi.

11
9
8
7
6 6 6
4
3
2 I I
2023 2022 2021 2020 2018 2017 2016 2015 2014 2013
Yillar

12

10

8

Magola soni
N S (o2}

o

2-rasm. Dunyoda chop etilgan yili bo‘yicha g‘o‘zapoyalarini kesish qurilmalaridagi
magqolalar soni

Muayyan narsani rivojlantirishda tadqiqotchilar muhim rol o‘ynaydi dunyoning istalgan
nugtasida tadgiqot sohasi. G‘o‘zapoyani maydalash bo‘yicha tadqgiqot olib borgan mualliflarni
o‘rganish ham juda muhim deb topildi. Chunki ushbu mualliflarning maqolalarini o‘rganib, sohadagi
muhim o‘zgarishlarni kuzatish va bu borada yuzaga kelayotgan muammolardan xabardor bo‘lish
mumkin. Tahlillarimiz shuni ko‘rsatdiki, 21 davlatdan 159 nafar muallif g’0’zapoyani maydalash
qishloq xo‘jaligida qo‘llash bo‘yicha ilmiy maqolalari chop etilgan. 3-rasmda ushbu sohada
magolalari chop etilgan eng yaxshi mualliflar keltirilgan. Magolalarning birinchi mualliflari soniga
qarab nashrlar soni aniglanganda, ular orasida Chen, X. (12 ta maqola) birinchi o‘rinni, Kan, Z. (8 ta
magqola) ikkinchi o‘rinni egalladi. Meng, H. (8 ta maqola), Zhang, B. (8 ta maqola), Liang, R. (7 ta
magqola) va boshqalarni ko‘rish mumkin. Yuqoridagi mualliflarga nazar tashlaydigan bo‘lsak,
ularning aksariyati Xitoy va AQSHga to‘g‘ri kelishini hisobga olsak, bu mamlakatlarni sohaning
yetakchilari deb atash mumkin. Mamlakatlar bo‘yicha maqolalar chop etilishini hisobga oladigan
bo‘lsak, bu sohada 21 davlatdan maqolalar chop etilgan. Ushbu natija uchun bir nechta mumkin
bo‘lgan tushuntirishlar mavjud. 4-rasmda eng ko‘p tadqiqot ishlariga ega bo‘lgan yetakchi 13 ta
mamlakatlar jamlangan va mamlakatlar xaritasi ko‘rsatilgan.

Li, Y. m—
Li, Y. mo—

ualliflar
.
_n

= Zhang, B. m——

Chigarilgan magolalar soni

3-rasm. Dunyoda chop etilgan yili bo‘yicha g‘o‘zapyani maydalash qurilmalarida chop
etilgan eng yaxshi mualliflar ro‘yxati
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Birinchi o‘rinni Xitoy 60%(59) ulush bilan egallaydi. Ko‘ramizki, Xitoy bu sohada eng ko‘p
tadqiqot olib borgan davlatlardan o‘zib ketgan. Agar keyingi o‘rinni Egypt 8% (8), Turkey 5% (5),
Hindiston 4% (4), Avstraliya 3% (3), Greyecye 3% (3), Israyel 3% (3), United States 3% (3),
egallagan bo‘lsa, eng past ko‘rsatkichlar Brazil 2% (2), Canada 2% (2), Kazakhstan 2% (2), Pakistan
2% (2), Uzbekistan2% (2) ga tegishli. Agar mamlakatlar misolida tahlil qiladigan bo‘lsak,
O‘zbekiston bu ro‘yxatda Pokiston va Hindistondan keyin o‘n uchinchi o‘rinni egallaydi.

RUSSIA

CANADA 7
1

4-rasm. Dunyoda chop etilgan yili bo‘yicha g‘o‘zapoyani maydalash qurilmalari
bo‘yicha yetakchi davlatlar ro‘yxati

Kalit so‘zlar 196 ta maqolada jami 1060 ta kalit so‘zdan foydalanilgan. Ularning 3 tasida
kamida 80 marta takrorlangan kalit so‘zlar ajratib olindi. Ulardan eng ko‘p ishlatiladigan kalit so‘z
Cotton bo‘lib, u 58 marta uchraydi (Jami havola mustahkamligi 329), Cotton stalk 30 marta (Jami
bo‘g‘in mustahkamligi 163), Agricultural machineryl4 marta (Jami bo‘g‘in mustahkamligi 114)
ishlatilgan. Katta klasterlar va ularning boshqa kalit so‘zlar bilan bog‘lanishini 5-rasmda ko‘rish
mumkin.
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5-rasmda eng ko‘p qo‘llaniladigan atamalarning vaqtinchalik qo‘shilish tarmog‘i.
(Ma’lumotlar manbai: Skopus; 2024 yil avgust). Satrlar soni nashrlardagi asosiy iboralar o‘rtasidagi
munosabatlarning mustahkamligini ko‘rsatadi. Kalit so‘zdan keyingi nuqta va chiziqlar rangi har bir
iboraning xronologik qo‘llanish zichligini ko‘rsatadi.

Xulosa. G‘o‘zapoyasidan samarali foydalanish bo‘yicha, oxirgi 40 yil davomida dunyoda olib
borilgan ilmiy tadqiqot ishlarining son jihatdan tahliliy natijalari, Xitoy, Yegept va Amerika qo‘shma
shtatlarida bu yo‘nalishda ko‘p tadqiqotlar olib borilganligini ko‘rsatmoqda, biroq dunyo bo‘yicha
g‘o‘zapoyadan foydalanishning yagona texnologiyasi va uni amalga oshiradigan texnika vositasi
bo‘yicha materiallar mavjud emasligi ayon bo‘ldi, bu esa ushbu sohada ilmiy izlanishlarni davom
ettirish lozim ekanligini bildiradi.
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Abstract. This article investigates the operation of a smart dispenser-loader for a granulation
line based on real-time material level monitoring. An ultrasonic sensor was used to continuously
measure the filling level of the bunker and to control the operation of the motor through a relay
module. When the material level in the bunker reached 80% of its capacity, the motor was
automatically switched off to prevent overfilling. Once the level decreased to 50%, the loader was
reactivated, ensuring stable and continuous feed delivery.

Keywords; ultrasonic sensor, relay and variable frequency drive (VFD)

Introduction. Efficient production of agricultural products and improvement of feed supply
in livestock farming are critical challenges in modern agriculture. In particular, uniform and precise
feed distribution directly affects the digestion process of animals and their growth performance,
which in turn influences productivity and reduces feed waste. Screw augers and other conveying
mechanisms are among the most widely used devices for feed delivery, where performance largely
depends on consistent and smooth material flow. Currently, the implementation of smart automated
feed delivery systems in agriculture enables increased labor efficiency and reduced production costs

In this study, a smart dispenser-loader system equipped with an ultrasonic sensor was
developed to monitor the material level in the bunker in real time. The system automatically controls
the conveyor motor via a relay module: when the material level reaches 80% of the bunker capacity,
the motor is switched off to prevent overfilling; when the level drops to 50%, the conveyor is
reactivated to ensure continuous and uniform feed delivery.

The proposed control strategy provides a practical and reliable way to manage feed supply in
granulation lines. The results obtained from the experimental system show that it can effectively
support automated, energy-efficient, and accurate feed delivery in agricultural applications.

Materials and Methods.

System Description

A smart dispenser-loader system was developed for automated material feeding in a
granulation line. The system is designed to prevent bunker overfilling and ensure continuous material
supply by monitoring the bunker fill level in real time. The experimental setup of the proposed system
is shown in Figure 1.

The system integrates an ultrasonic sensor, Arduino Uno microcontroller, relay module, and
a variable frequency drive (VFD) to control the conveyor motor in an intelligent and safe manner.
The ultrasonic sensor is mounted on the bunker to measure the feed level, while the Arduino processes
the sensor data and controls the relay-based motor operation through the VFD.
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Figure 1. Experimental setup of the smart dispenser-loader system:
(a) bunker and granulation unit equipped with an ultrasonic sensor for real-time material level
monitoring, (b) VFD and relay-based motor control unit used for screw operation.

Software Implementation

The control software of the proposed system was developed using the Arduino IDE. The
program performs real-time acquisition of distance data from the ultrasonic sensor, calculates the
bunker fill percentage, and controls the motor via a relay—\VFD interface. The logical structure of the
software and the decision-making process based on predefined threshold values are illustrated in
Figure 2. When the bunker fill level reaches 80%, the relay is deactivated and the motor is stopped to
prevent overfilling. When the fill level decreases to 50%, the relay is activated and the motor restarts,
ensuring continuous feed supply. System status and sensor data are transmitted to a computer via
serial communication at a baud rate of 38400 for monitoring and analysis.

Initialize Arduino
Serial = 38400

Read Ultrasonic Sensor

Calculate
Fill Percentage

Fill > 80% Relay OFF
Motor STOP

Fill <50% ? ]

‘ Fill < 50%
?

( J

Repeat Loop ]

Figure 2. Flowchart of the software control algorithm for the smart dispenser-loader
system based on ultrasonic bunker level measurement and relay-controlled motor operation.
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Result. The experimental results of the proposed smart dispenser-loader system are presented
in Figure 3. The obtained data demonstrate that the ultrasonic sensor provided stable and reliable
bunker level measurements during operation. The fill level remained within the desired range,
indicating effective prevention of overfilling. The motor ON/OFF timeline confirms correct system
response to the predefined threshold values. The conveyor motor was automatically switched off
when the bunker fill level approached 80% and reactivated when the level decreased to 50%. This
behavior ensured continuous feed supply while avoiding unnecessary motor operation. Overall, the

results verify that the proposed relay-controlled, ultrasonic-based control strategy provides stable,
safe, and efficient operation for granulation line feeding systems.
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Figure 3. Experimental results of the smart dispenser-loader system: bunker filling
distribution, motor ON/OFF operation history, fill level variation over time, average bunker
level, fill percentage distribution, and motor operation timeline.

Conclusion. In this study, a smart dispenser-loader system for a granulation line was
developed and experimentally validated. The proposed system utilizes an ultrasonic sensor and a
relay-controlled VFD to automatically regulate conveyor motor operation based on bunker fill level.
Experimental results confirmed that the system effectively prevents overfilling, ensures stable
material supply, and reduces unnecessary motor operation. The developed approach can be
successfully applied to automated feed and granulation systems to improve operational reliability and
efficiency.
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