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TAKOMILLASHTIRILGAN QATQALOQNI YUMSHATADIGAN
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Annotatsiya. Magola qgishlog xo jaligini mexanizatsiyalashga asoslangan bo ‘lib, tuprogga
sayoz ishlov berish orgali dala dehgonchiligida yogingarchilikdan so‘ng hosil bo ‘ladigan loyli
gobigni energiya va resurstejamkor gatqalog yumshatgich agregatini qo ‘llash orgali yumshatib
dehqonlarni og ‘irini engil qilishga qaratilgan.

Kalit se‘z: gatqaloq, texnik qurilma, texnologiya, agregat, yumshatuvchi barmoglar.

Annotatsiya. The article is based on agricultural mechanization and aims to ease the burden
on farmers by softening the silt shell formed after rainfall in field farming through shallow tillage
using an energy and resource efficient silt softener unit.

Keywords: srust, technical device, technology, aggregate, softening fingers.

A6cmpal<m. Cmambss ocHoeaHa Ha mexanuayuu CceibCkozco x03;1ﬁcm6a, 6 noJjieeom
3emaedenuu nymem HeenyOoKou 00pabomKu nousvbl AUHUCMAS KOPKA, 00pazyrowasncs nocie
ebliyeladueanusl, cmiacuaemcs 3a cuem NnpUMEeHEHUsl IHepcemudecKkoco U pecypcoc6epeea;0u4€eo
acpezama o sbluyeiavuearnus meepdbzx uacmuy.

Knroueenie cnosa: KOpKa, mexHu4ecKul yCﬂipOlZCWlGO, mexHojocus, azpecam, CmMASHUmMeENHble
najucasl.

Jahonda energiyatejamkor va ish unumi yuqori g‘o‘za qator oralariga ishlov beradigan texnik
vositalar va qurollarni qo‘llash yetakchi o‘rinlardan birini egallamoqda. “Dunyo miqyosida 910
million gektardan ortiq qishloq xo‘jaligi ekinlari ekiladigan maydon mavjudligi va shundan 34
million gektarda g‘o‘za yetishtirilishi’ni hisobga olsak, ekin maydonlarida erta bahorgi
yog‘ingarchilik ta’sirida hosil bo‘ladigan qatqaloqni sifatli yumshatadigan, ish unumi yuqori hamda
energiya-resurstejamkor qurollarni amaliyotga joriy etishni taqozo etadi. Shu jihatdan g‘o‘za
yetishtiriladigan maydonlarda gatgalogni yumshatadigan takomillashgan qurilmadan foydalanish
muhim ahamiyat kasb etadi [1].
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1-rasm. Qatqalogning unib chiqayotgan g ‘o ‘za Ko ‘chatlariga ta’siri.

Qatqaloq tuproqda g‘o°za ko‘chatlari unib chigqunga gadar paydo bo‘lsa va uni bartaraf etish
bilan bog‘liq agrotexnik tadbirlar o‘z vaqgtida bajarilmasa, bu hol ko‘chatlarning rivojlanishiga,
g‘o‘za ko‘chatlarining siyraklanishi va hosilni rejadagidan kamayishiga olib keladi. Bahorgi
yog‘ingarchilik miqdori ko‘p va havo harorati salgin bo‘lgan yillarda ekin maydonlarida gatgalog
qalinlashib, tuprogning havo almashinuvchanligiga salbiy ta’sir ko‘rsatadi, bu esa ko‘chatlarning
ildiz chirishi kasalligini oshirib ko‘chatlarning nobud bo‘lishiga sabab bo‘ladi.

Ekin maydonlarida gatgalogni yumshatish texnologik jarayonini mexanizatsiyalashtirishga
garatilgan tadbirlar gadimdan mavjud bo‘lib, bu sohada bir gator ilmiy izlanishlar olib borilishi
soxada texnik vositalarni yaratilib, mavjudlari takomillashtirilib kelishiga sabab bo‘Imoqda.

Qatgalogni yumshatish uchun ish organlarining diametri 520, 450 va 340 mm li ignali
disklardan iborat bo‘lgan MVN-2,8, MVN-2,8M va MVX-5,4 motigalar, tishli va to‘rli tirmalar
go‘llaniladi [2].

Bugungi kunda ham tishli tirmalarning bir nechta turlari dala yuzasidagi gatgalogni sindirish
va begona o‘tlarga garshi kurashishda ishlatilib kelinyapti. Bunga misol qilib o‘rtacha tezlikda
harakatlanuvchi (BZSS-1,0) tishli tirmasini keltirishimiz mumkin. Tirma plankalardan tashkil
topgan bo‘lib, tortish moslamasiga biriktirish uchun moslangan ilmogli ko‘ndalang tutgichlarga
keltirib mahkamlangan. Plankalarni har bir tutashgan gismlarida kvadrat girgim yuzali tishlar
mahkamlab chigilgan. Tish uchlarini 50 mm gismi bir tomonlama burchakka ega bo‘lib termik
ishlov berilgan. Tirmalar 0,9-5,0 sinf oralig‘ida bo‘lgan traktorlarga, ayrim hollarda alohida
qurilmalarga (kultivatorlar, puluglar va h.k) xam agregatlanadi. Bunda tishlar shunday
joylashtirilganki ishlov berish vaqgtida har birlari orasidagi masofa 50 mm ni tashkil etadigan izlar
goldirib ketadi [3].

1- ilmoqli tutgich; 2- rezbali mahkamlagich; 3- planka; 4- kvadrat girgim yuzali tish
2-rasm. O ‘rtacha tezlikda harakatlanuvchi tishli tirma (BZSS-1,0)
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Qatgalogni yumshatish borasida ilgari olib borilgan tadqiqot ishlarining tahlili, g‘o‘za
maydonlarida uchraydigan gatgalogni yumshatish texnologiyasi hamda texnik vositalari va uni
yumshatadigan mashinalarga qo‘yiladigan agrotexnik talablarni inobatga olgan holda, O‘zbekiston
Respublikasi Intellektual mulk agentligining FAP01843-2021 y. foydali modelga olingan patenti
bilan himoyalangan gatqalogni yumshatadigan qurilmaning konstruktiv sxemasi ishlab chiqildi.3-
rasmda ishlab chigilgan qurilmaning konstrutiv sxemasi, tasvirlangan [4,5].

1-osish moslamasi; 2-rama; 3—ustun, 4—to ‘g ‘ri tishli yumshatgich, 5—teleskopik kiritilgan tayanch;
6—prujinali mexanizm; 7—tutgich

3-rasm. Takomillashtirilgan gatgalogni yumshatadigan qurilmaning konstruktiv sxemasi

G‘o‘za maydonlaridagi gatgalogni yumshatish texnologik jarayonida qurilma traktorga osilib
gator bo‘ylab harakatlanadi va yonlanma o‘rnatilgan tishli yumshatgichlar bosim prujinasining
ta’sirida dala relyefiga moslashib, traktorning ilgarilanma harakati ta’sirida tuproq bilan ilashib,
aylanma harakat oladi va dala yuzasidagi mavjud qatqaloqlarni yumshatadi. Qurilma dala yuzasiga
to‘liq bir tekis ishlov berishi uchun bosim prujinalari tishli yumshatgichlarni dala yuzasiga bosib
turadi va ularni dala yuzasiga moslashib ishlashini ta’minlaydi. Natijada yumshatgichlar dala
yuzasidagi gatqaloglarni to‘lig yumshatadi va g‘o‘za Kko‘chatlarining yaxshi rivojlanishi
ta’minlanadi [6,7].

4-rasm. Qatgalogni yumshatish qurilmasi ishchi organlarning ish jarayonida ko ‘rinishi.

Ish jarayonida tishli yumshatgich qurilma (mashina) bilan ilgarilanma va o‘z o‘qi atrofida
aylanma harakat giladi. X Y Z kordinatalar sistemasida (2.4-rasm) tishli yumshatgichning harakat
tenglamasi uni ko‘ndalang-tik tekislikda gorizontga nisbatan o‘rnatilish burchagini hisobga olgan
holda quyidagi ko‘rinishga ega bo‘ladi:

Xi=Vut + R cosa ; 1)
Yi =-R cosp sina ; 2
Zi=R sinf sina. , 3)
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bunda Vy-qurilma(mashina)ning ilgarilanma harakatdagi tezligi, m/s;
Xi Yi Zi —qaralayotgan nugtaning (masalan 2.4-rasmdagi M nugtaning) X, Y va
Z o‘glari bo‘yicha kordinatalari, m;
t-vaqt, s;
a-tishli yumshatgichni boshlang‘ich holatdan burilish burchagi, °;
a=wt (bunda w-tishli yumshatgichning burchak tezligi, rad/s) ekanligini hisobga olsak (1)-
(3) tenglamalar quyidagi ko‘rinishda bo‘ladi [2]:

Xi=VuttR-coswt; 4)
Yi=—R-cosf-sinwt ; (5)
Zi=-R-sing-sinwt. (6)

(2.4)—(2.6) ifodalar bo‘yicha tishli yumshatgichning X Y Z kordinata o‘glari bo‘yicha tezlik va
tezlanishlarini topamiz va buning uchun ulardan bir va ikki marta hosila olamiz:

Vii=Xi=VuRwsinot=Vy(l-isinwt); @)

Vyi=Yi=-Rwcospcoswt=-1V,cospcosmt; (8)

Vi=2Z"=-Rwsinfcosmwt=-AVysinfcoswt; 9)
Z
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5-rasm. Tishli yumshatgichning harakatini tadqiq etishga doir sxema

Wi =Xi"=-Rw?coswt; (10)
Wy =Yi"=R w?cosfsin wt; (11)
Wi=Z" =Rw?sinfsinwt, (12)
A:C‘)R

V
bunda U -tishli yumshatgichning kinematik ish rejimi [2,8,9.
(7)-(8) va (10)-(12) ifodalardan foydalanib tishli yumshatgichning absolyut tezligi va
tezlanishini topamiz:

V= VetV 4V =

= \/[P; (1-Asin c:t)]j +(—A¥, cos Scos m‘)2 +(—AV, sin Bcos m«f _(13)

=V A1+ 22 —2Asin et
va
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= W3+ (7,0 + (7, =

(14)
= \/(—R&f cosax) + (R cos Bsinax)’ + (R sin fsinex)” = &' R.

(13) va (14) tenglamalardan ko‘rinib turibdiki, tishli yumshatgichlarning absolyut tezligi
uning dastlabki holatga nisbatan, ya’ni X o‘qiga nisbat burilish burchagiga bog‘liq ravishda
o‘zgaradi, absolyut tezlanishi esa o‘zgarmas giymatga ega va markazdan gochma tezlanishga teng.

Tishli yumshatgich ish jarayonida asosan sirpanib dumalaydi, ya’ni u bir aylanishda o‘zining
aylanasi uzunligidan ko‘p masofani bosib o‘tadi. Buni hisobga olganda;

Vu (1_ Kc)

=R )

bunda Kc-tishli yumshatgichning ish jarayonidagi sirpanish koeffitsiyenti.
Tishli yumshatgichning sirpanish koeffitsiyentini tajriba yo‘li bilan quyidagi ifoda bo‘yicha
aniglanadi [77; 274-b.]

AS
K, = 5 8)

bunda 4S-tishli yumshatgich bir aylanishda sirpanish hisobiga bosib o‘tadigan go‘shimcha
yo‘l, m;

S-tishli yumshatgich bir aylanishda bosib o‘tadigan nazariy yo‘l, m.

Nazariy jihatdan K. ni quyidagi ifoda bo‘yicha aniglash mumkin:

1 h
K =1-cos=arccos|1-— |,

bunda ho-tishli yumshatgichni tuprogga botish chuqurligi, m.
(2.15) ifodani quyidagi ko‘rinishda yozib olamiz:
Ro=Vy-(1-Kc)(18)
va undan
2=1-K¢; (19)
Ke=1-4, (20)
ekanligi kelib chigadi.
(15), (19) va (20) ifodalardan foydalanib :

V, =V, 1+ A% —24sin ot =va\/1+ A2 —2Asin ’1;/” t=

(21)

u

:vu\/1+(1— K.) —2(1-K,)sin @t

va
; (1 B Kc )2
R (22)

u

W, R et VY

a

ifodalarni keltirib chigaramiz.

(21) va (22) ifodalar Vy, 4 va R ning yoki V¢, K¢ va R ning ma’lum qiymatlari bo‘yicha tishli
yumshatgichning absolyut tezlik va tezlanishini aniglash imkonini beradi [2].

O‘tkazilgan nazariy tadqgigotlar natijasida tishli yumshatgich tishlarining tuprogga Kkirish
chuqurligi, ko‘ndalang-tik tekislikda tishli yumshatgichning gorizontga nisbatan o‘rnatilish
burchagi, tishli yumshatgich tishining uzunligi, tishli yumshatgichning diametri, tishli yumshatgich
tishlarining soni, qurilma bosim prujinasining taranglik kuchini aniglash uchun analitik ifodalar
olindi [10].
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FEATURES OF A GEOMETRIC COMBINATION PLUG THAT TWISTS IN
THE HORIZONTAL

Fayzullaev Mukhriddin Nasriddin ogli
Bukhara State Technical University. Department of “Mechanization of water management and land
reclamation works” muxriddin_fayzulloyev@mail.ru

Annotation. The article is devoted to the problems of designing housings with double-sided
dumps for rotary plows, using geometric modeling methods. A brief analysis of the designs of
double-sided drop-off housings for rotary plows from a geometric point of view is considered. Some
disadvantages of the double-sided fall-off body designs that prevent the widespread use of rotary
plows have been identified. The results of research on the design of two double-acting dump
housings for rotary plows using geometrically combined working surfaces are presented. The
developed models of body designs with double-sided blades for rotary plows have a number of
advantages, simplifying the rotary mechanism, improving the manufacturability of the blade and
using additional field boards.

Keywords: geometric modeling, two-shaft housing, rotary mechanism, rotary plow, double-
acting housing.

Aunomayusn. Cmamovsi  noceéidweHa  npobremam  NPOEKMUPOBAHUS — KOPNYco8 ¢
08YXCMOPOHHUMU ~ OMBANAMU  ON  POMAYUOHHBIX  NAY208 C  UCHONIb30BAHUEM  MeMOo008
2eomempuiecko2o mooenuposanus. Paccmompen Kpamxuii aHanu3 KOHCMPYKYUU 08YXCMOPOHHUX
OMBANLHBIX KOPNYCO8 O/l POMAYUOHHBIX NILY208 C 2eOMEmpUYEcKol mouKu 3peHus. Buviasnenwvl
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