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This article evalates the transition from buses running on various types of fuel to electric
buses as an important step towards achieving sustainability. With growing global concerns abou
urban air pollution and greenhouse gas emissions, electric buses are consideesd anergy
efficient, and sustainable solution for public transport systems. The article analyzes the social
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environmental, and economic impacts of introducing electric buses in Tashkent city, z
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outlines

existing challenges as well as practical recandations for achieving a sustainable future.
Keywords: Urban mobility, Lowemission vehicles, Electric buses, Environmental safety of
transport, Transport emissions, Enegfficient vehicles, Climate change.

Kirish

Jahonda sodir
globallashuvlar va integratsiya jarayonlarining
avj ol i shi davlatl ar
yuk tashish alogalarining kengayishiga olib
kelmogda. Ushbu jarayon, birinchidan,
transport tizimini  kompleks rivojlantirish,
shuningdek yangi arzon va qisqa tezkor
marshrutlar shakllantirishni talab etayotgan
bodl sa, i kkinchida

jamiyat faoliyati uchun asosiy sharoitlarni
tbaodonhianyl oat ygdadtisodiyi va itinaiye i y
ekologik magsadlarga erishishda muhim
eleinent ssifatidd axignmat giladid 1 Toansgolt |
tizimining tarixan rivojlanishi
Ob6bzbekistonning barqgar.
rivojlanishini belgilab beradi, uning yaxlitligi

vV a xal gar o t aml@drsshigai
koomakl ashadi . Shahar
tizjmini ekologikitazda waqbargaror shak

mamlakatlarining jahon transport tizimlari o0t kazi sh, S hu j u ad
bilan bogo6l ovchi t r a n aytobuslarni joriy etishhnushbu imnammo z a
muvofiglashtirishni taqgozo etmoqda. echimi sifatida garaladi. E
Soongagi yil |l atma g | Bdogarbr transport elementlan
o6zgarishi, havo i fintegstbiyalashgathiiz i m sée s at@ J a
tejamkorligi  va energiya samaradorligi uni samarali tashkil etish jarayonlarid
masal al ar i dunyo kun tmearvtjiuldi dnau adnmomozl aarrbn i b €aenl ii

turibdi. Aynigsa, yirik shaharlarda transport
tizimining havo i flos
hissasi juda yuqori. Jahon havo holkBtate

of Global Air (SoGA) 2024 vyilgi hisobotiga

kodérsatuvechi omilleﬂ:ni

traagportstinimirg boshgpioslh samaradorligigra n
oshirish yuzasidan ilmiy asoslangan takli

ishlab chigish hamda uni amaliyot

koor a, havo irosIanisqh)ic')lbmtsmnmélubi}arniaamanrbtm@ a

8,1 mil |l ion 001 i mga eish maviusiningaaizbrpligim belgflagd].

ularning asosiy qismi esa yirik shaharlarda Obzbekiston Re s”pNu b

todgori kel adi transport sohasi da=fy
Xalgaro energiya agentligi ekologik barqarorlik tamoyillariga asoslan@

(International Energy Agency) islohotlar keng migysda amal

mawmot | ariga koodr a, t roasnhsiproirltmosqodhaa s i @4 zo i

issigxona gazlari emissiyasining asosiy hissasi

bodl i b, yoqgil gédi
todgori CcoO
gi smini tashkil

gayta tiklanmaydigan yohig 6 i | i
vositalari bilan ishlaydigan jamoat avtobuslari
shahar havosining ifloslanishiga sezilarli hissa
goo6shadi Shaharl ar
oksidlarini kamaytirishga harakat gilinar ekan,
elektrobusl arga o06tis
mugobilsf at i da paydo
Transport tizimining bargarorligi va
rivojlani shi
juda muhim ahamiyat kasb etadi, chunki u
boshga infratuzilma tarmoglari bilan birga

9

y @ ni ssbnii
chiqgi ndi | gaxshimshn darakad qarkibibia pamonavig, r a
gi | adiekolog@k toza Avtobualar dikan yangitashvva s h

a vt oamoad ntranspmontirti

Ob6zbeki stkoant t Re smpiudgod a rkdhaas i

Prezidentining 2023il 16-fevraldagi PQ59-F )
agqaeotida, ] slemhadaa ekalogigpgini i d

modernizatsiya ligh
asosiy ustuvor yoon.
belgilangan [3].

0 6 z Ohagi villariiToshkent sharida aroxidl

tar kibli avtobusl ar h a
blarnimg bingis i ielbktr enem@iyasidaaishlaydi.
bodl a@oil.gan avtobusl ar esa

sigilgan tabily gazasosida ishlaydi, bu esa
CQc huwrm
chigaradi. Transport vazirligi va
Toshshahartransxi zmat
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Toshkent jamoat transporti tizimini kam tool iq yonmagan
emissiyali transport vositalarni joriy etishni chigaradigan ifloslantiruvchi moddalarni hisol
jadallashtirishga gatdégan choratadbirlar giladi. Ulardan uglerod oksidi (CO), azot

natijasida, harakatdagi transport vositalaridan oksidi (NOx), mayda zarrachalar (PM) va
chigadigan zararli moddalar migdori 2022  uchuvchi oganik birikmalar (VOC) kabi
yilda 5,1 ming tonna, 2023 yilda esa 4,8 ming emissiyalar hisol gqiladi. Ogibatida tutun,
tonnagacha kamaygan [4]. Toshkent yur ak va ooO6pka kasal/l.i
shahrining geografik va ekologik holati ham  olib kelishi mumkin.

muhim axamiyatni kds etadi. Shahar CO (kar bon monooks
tekislikda joylashgani va havo aylanishi  (karbon dioksid) chigindilarini aniglash
cheklangani sababli zararli gazlar uzoq vaqt j ar ay oni ul arning ma n b
atmosfera gatlamida saqlanib goladi. Bu holat yonish ) bogol iq. Ushbu
nafaqat ekologi k, bal ki sohltasntopday GO g Galsiogs an .
igtisodiy samaradorlik nuqtai nazaridan ham nat i jasida hosil bool a
jiddiy muammolarga &b ab b o 6 | mtajipdga .asoslangan empirik usullar o;@
Shuningdek, elektrobuslar nafagat ekologik Ilaboratoriya sharoitida aniglanaeh.
toza, balki uzoq muddatli iqgtisodiy Shuningdek, HC va O
afzalliklarga ham ega. Ular kamroq texnik  emissiya koeffitsiati va faoliyat darajasi

X1 zmat kodrsatishni toarlgaabl i ga maldg a oyschriirzc'ai'
xarajatlari kam boodl adyiurviad gfamy d anlasmod ac h v rg
shovqinsiz va sokin, sifatli iday transport transport turiga, yoshiga, Evro standartla?
xizmatlarini tagdim etadi. koora belgilanadi.

Shu sababli, ushbu tadgiqot ishida Avt omobi | dvig a [ |
Toshkent shahrida elektrobus transportiga t o6l i g yoni shi sabg [
o0t i shni oo0rgani b, uncihnigqaékolvangickhiqioryaﬂ;%ar
tomonlari, iqtisodiy samaradorligi  kabi hisoblanadi. C@ hisoblash metodik
ogi batl ariga al ohi da eduyidadilar bilandggzahtamadi:i | a d i . <E

Tadgigot metodologiyasi. 1) Har bir yoqilgodi t ?Ki g

Toshkent shahar jamoat transporti transport  vositalarining turiga Qa
faoliyati va integratsiyalashgan transport belgilanadi (engil  avtomobillar,  yue=
tizimini samarali tashkil etish va boshgarish, avtomobillari, awbuslar, maxsus transp@_
ushbu jarayondagi ijtimo#gkologik vositalari); m
xavfsizlik masalalarni hal etish magsadida2?) CO,c hi gi ndi |l arni ng u mi
shahar avtobus transportining asoshyqgindi i stedmol i mi gdori, F)ha
koorsatkichl ar i t ahl i lavtoimanspartn eositalari tuimng | emissiya s |
usullari orgali ular faoliyatini rivojlantirish koeffitsienti garab hisoblanadi.
yooénalishlari keltiriladiCO chigindisini h i

Atroffmu hit ga tadsir gguylidagiclcalsi: o mi I | ar
gatoriga shahar havo sifati va inson EgM T K I TMNMZ 1) K I 4
salomatligiga tabésir kBugerdgs,at adigan emissiyal
yabdni i ssigxona gazd e&ri SOhamdarg heawiosmsii yasi
ifloslantiruvchi moddalar emissiyasi kiradi. § M Yogilgoéining hagqgiqgi
Issigxona gazlari (C i gl i m o &z@gar UgkeldnBdoksidlanish koeffitsienti ;

ol i Db kel adi . U globaglTnzZz b Ml p&izrgian g Skhd INd rNfgi
asosiy drayverlaridan biri hisoblanadi. Bunda  (J/tonna);

avtotransport  vositalari ~ esa  asosiyy K  Uglerod emissiya koeffitsienti (tonna
manbaladan  biri  hisoblanadi. Bundan C/J);

tashqgar. avtotransport vositalarini yogil gbo

10
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konversiyasi (molyar massa asosida).
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Issigxona  gazlari
hi sobl ashda

E’ﬁ,ﬁ IR \L,«‘k
chigind

tavsiya et

Izoh: har bir 12 g ugl eugerdd ghagindilanining 4alofikg qiy®ad
hosi | bodél adi deb tush(@@®i sh mumki n. ekvivalenti
1- jadvalda keltirilgan.
1-jadval
Uglerod emissiyasi koeffitsientlari va kalorifik giymati
Yodgil { Sof kaloriya giymati, past Uglerod emissiyasi y ng)séilﬁngﬁﬂshi
9 9 (TNZ TJ / ming tonna) faktori (K, tS /TJ) g (K )g
1
Benzin 44.21 19.13 0.995
Dizel 43.02 19.98 0.995
Suyultirilgan 47,17 17,91 0.99
gaz
Siqilgan tabiiy 34,78 15,04 0.995 )
gaz
Shuni tadkidl ash

transport vositasidan foydalanishda uning

atrokmuhitga t adsi r i,
koorsatkichl ar. i
bodl adi . Bunda

zararli chigindi gazlar migdorining ortishi
atrotmuhit ifloslanishining standart darajalari
asosida baholanadi.

Tahlil va natijalar

Transport tizimi holatini baholash,
uning rivojlanish istigbollari va
tendentsiyalarini
tadqgigotlarni olib borish,
strategiyaga, joriy transport siyosatiga
bevosita taodsir
ishchi kuchi va modg-texnik resurslarga
bodél gan ehtiyojni
rivojlantirish rejasini ishlab chigishga asos
bod6l adi . Barqgaror
shahar igtisodiyotining gon tomiri
hisoblanadi. Shuning uchun, transport tizimini
shahar igtisodiyotiga as holda rivojlantirish

uzoq muddatli

lozim. Aks holda, shahar igtisodiyotini &
rivojlanishiga transport tizimidagi
muammol ar sal biy

Shahar jamoat transportining g
bargarorligini

harakatlanuvchi tarkibdan maksimal

foydalanish igtisodiy samaradorlik

11

t r a gasop ojiddiy rhuammolarga

jooaksat khiacrhi gandmiys ol a
hamda transport tashkilotining rentabe
y a 6 n darajase kao boshgalak tushuniladi.

bi | an transpgora miziminirg h dasqarotiging it
at mosfkadrgaat«hicharyodoadam a

Sh

giyin. Shuning ub u n hozirgi
mezonli yondashuvlar ishlatiladi. Trans
xizmatlarini aks ettiruvchi bir qator sif
koorsat kichl ar umun% :
tashkil etadi va bunda jamoat transport tiZaj
faoliyatiga obbdekt I

VvV a

t a hberadl. Umueah iolgamda shebaé yranspboria

tizimining barqgarorligi texnik - igtisodiy, ~
jtimoiy - ekol ogi k koo at

et adi jumladiho tashkilyvti ¢ x nii hkk okna Nst a

06z ichiga olishi mamk i

ani gl aaeshkgna shdhradan dranspotdt ntizimi

soo6nggqgi yill ar day, biri voj

ffaons lddcke n t

kelmoqgda. Masalan: quyida eng asosiy
muammol ar ni kel tirib
ulardan:

Shaxsiy avtotransport vositalarining keskin
kodpayi b borishi (ohir

tadsirs2ReopDH8yad) ;

Shahar ma raklaazridya kkoudncnhi |

t ad mi nlpatatda hirbandliklagning kebki v brtibt d a

borishi  (Yandex traffik 8.0 ballik

darajasida);
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talablarga javob bermasligi,

va yool
0 Yool h a r askaarishining

vositalarini samarasiz ishlashi

__350000,0
5 300 000,0
X —
@ 250 000,0 5
£ 200000,0
S 150 000,0 B g
-g [0 e .
£ 100000,0 & i i
5 sooco0 i I
3 0.0 bl k2 L] Ed 3 2 I
S 201920202021202220232Q@242Q025
(6-
Bssh h 0" OlsteOdzia d L Z3Dfisj lpte®2 dzd S )
l-rasm. Toshkent shahar jamoat transpor
Mazkur tadqgigot AToshshahartransxi

AToshshahartransxi zmatavt obuwmkt siayaodyar | F kIl _i

avtoturargohlar

texiik

ISSN: 3064966

JIZPXABARNOMAS N
0 Y o étransport infratuzilmasining zamonaviy 8 Atmosferaga transportdan chlqadlgazararll

chigindi gazlar migdorining ortib borishi;
bel gil ar ni ng deShuningdeka janhoat gransport xizmatlarining
va boshqgalar.

sifatsiz

tashkil

etilganligi

2

z

X%BARNOI\/IASI

j amiyatiga tegishli mawrd luimo t | faaol y yrad a mik
amalga oshirildi. dadvalda Toshkent ma 6 | u mo {advalr va 23jadvallard
shahrida faoliyat yuritayotgan keng tarqgalgan keltirilgan. S
avtobus tdari keltirilgan. 20202025 vyillarda D_
2—jadvaIN
Toshkent shahridagi keng targalgan avtobuslar
- , Yoqi l A Solishtir ma
Avtobus rusumi turi O6l chov (/100 km) ™
1 Yutong ZK6126BEVG Elektr kVt.s 93
2 MAN A22 79
3 Yutong ZK6126HG iqi 74
9 S|q_|lgan Kub metr
tabiiy gaz
4 King Long XMQ6180G 96
5 SAZ LE-60 32
Mercedes Benz 0345 Conectc Dizel Litr
6 49,4
Low floor

12
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3-jadval
Yodbdbnal i shli avtobuslarning ish fao
Avtobuslar son(ta) Reydar soni(ta) Yo C_'J nal
. rning
Yil pl(laor :ogi Ish Shanbal Yakshanb| Ish | Shanbal Y3SM@| o061t g
kunlari | kuni akuni | kunlari | kuni nba masofasi
kuni (km)
2020 129 1,079 982 912 15,860 | 13,695| 12,687 | 2,797.52
2021 142 1,120 1,016 927 16,650 | 14,544 | 13,134 | 2,657.84
2022 153 1,068 941 841 16,218 | 13,835| 12,070 | 2,724.11
2023 164 1,656 1,455 1,292 25,147 | 21,000| 18,495 | 2,956.47
2024 164 1,566 1,394 1,244 22,930 | 19,657 | 17,386 | 2,989.28
2025 164 1,566 1,400 1,254 20,396 | 17,866 | 16,260 | 2,981.90 ___
Ushbu ishda barcha avtobuslarnng fAiTos hshahartransxi th (
kunlik yurish masofasi asosida umumiy vy i | 16 iyul hol at i % k
solishtir ma yoqgil go6i avtekuslarning uneuknig xunlik aytiriahi 3 a
sharoitidan kelib chiqib olindi. ming km.dan ortig masofani tashkil etmo
Avt obusl arning yoqil go(jadgbr f i asosan siqgfhgc:
gaz, di zel yoqil godi si v a Staidtike thhiil rgiliste orgali foishk i d
foydalanish holat b o 6y i ¢ ha k o 6 shahida ckhniikg aviolauslar .soni, ularnj
Solishtir ma yogil gdéi yeqrFgai thuislodd ias h 0,y
tavsiya etilgan yoqil gyoiqiil ggtée @ mo | bvsbbukEan
muvofigqg, 0 0 r thava $haroitidao r meals od la n i bosi b 00 s h

faoliyat koor sat adi g a nSigigantabiig gazda ishlowho awtiotiu&larnmi n
100 k m uchun 0O0r t ac hulashi 62% wgai elelgrdrianbalisaatobiislarni
(energiya manbai) asos qilib olindi. Issigxona  ulushi esa 17% tashkil etmoqda. Ushbu tﬁ

gazlari chigindilarini hisoblashda esa, tavsiya as osi da, di zel yoqiNgo
etilgan metodi kadagi yagtapuslargjaimi trarisport vositalaaining lopkike r «
chigindining kalorifik giymatlari asos qilib oO0tish masofasi 83%\ni
olindi.  Hisobkitoblar umumiy  kunlik esa ekologik muhitga katta bosim
avtobusl ar soni vV a uﬁashitn@syioh)gaorﬁitnaidikgojﬂse
masofaga garab amalga oshirildi.
4-jadval
Avtobuslarningo 6 rt acha yuri sh masofasi va
- , , O6l clt Kunlik o6 Kunl ik
Avtobus rusumi Yoagilyg birligi yurish masofasi (km) sarfi Y
1 Yutong ZK6126BEVG Elektr kVt.s 71,781.50 66,756.80
2 MAN A22 Sigilgan 58,150.95 45,939.25
3 _Yutong ZK6126HG tabily gaz Kub metr 116,594.12 86,279.65
4 | King Long XMQ6180G 65,688.55 63,061.01
5 SAZ LE-60 62,726.035 20,072.33
6 Mercedes Benz 0345 Dizel Litr 20.392.265 10,073.78
Conecto Low floor
Jami: 395,333.42

13
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Toshkent shahridagi avtobuslarning  tonnadan ortiq ekanligi hisoblab topidi-(5
kunlik holatgalo 6 r a C @7/ mim@ j mi  jadval). Yiliga esa tagriban 113,123 min.
tonnani tashkil etadi.

5-jadval
Atrof-mu hi t ga chigarilgan kunlik CO
i Avtobus | Yoqi| 061 ch| KUK I yunik co Yilik € O
rusumi turi birligi yogil miqdori (tonng migdori (min.
sarfi tonng
Yutong
1 ZK6126BEVG Elektr 1000kVt.s 66.8 - -
MAN A22 36.75 70,137 21,041
Yutong Sigilgan
3 ZK6126HG tabily (mg'v:'c(;nggoa 69.02 131,726 39,518
King Long gaz '
4 | Y MOB180G 50.45 96,277 28,883 ()
SAZ LE-60 16.76 52,559 15,768 ~
Mercedes Benz: Dizel Tonna (0.835
6 | O345 Conecto kgGbol 8.41 26,378 7,913
Low floor
Jami 377,077 113,123 Z
Soongagi yillarda T o s fddgigottla  elék@obuslar sorﬁ:
j amoat transporti t i zoshmshd a orqgdlie nfhpvo k afloslanishild
islohotlar amalga oshirilmoqda. Bu islohotlar kamayt i ri shning pr no
shahar aholisiga qulay, xavfsiz va sifatli  jadvalda keltirildi. Joriy yildaelektrobusl
transport  xizmatlarini  taqdim etish, ulushi taxminan 20% tashkil etsa, navbatdagi
zamonaviy texnologiyalarni hamda ekologik yi | | arda 20% dan 35?
toza barqgarotransportlarni keng joriy etishga tutil sa, natijada u

garatimoqgda. Shuningdek, amalda Toshkent elektrobuslar ulushi oshgani sari za
shahri 322 ta elektrobuslar faoliyat chigindilar hajmi yiliga 18,19 min. tonnaﬂ
yuritmoqda, kelasi yagin davr uchun esa yana kamayadi. Shuningdek, elektrobmsﬁnd\]
200 ta elektrobus olib kelinishi kutiimogda. t exni k xi z mat Kkoor s=at i

Yangi elektrobuslar soni 522 taga etkazish avt obusl ar ga nisbat an
koozdambgda. Bu o006z naumimayt ixaragatlaenk ohlaro g kaknaytirishi
tozali kni tadminlash muakinnavt obus saroyi ni

modernizatsiya gilishga garatiladi.

14
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6-jadval
CO chigindilarining kamayish p
Yillar Elektrobuslarning ulushi CO chigindilari (mln. tonna)
20242025 20% 113123
20252026 33% 94,936
7-jadval
Yoqgilgoéi wuchun sarfl anngtgasi haraj at n
Bos b o ( Energiya 061 c Sarflangan
) Avtobus turi masofasi manbai birliai Energiya sarfi| energiyanarxi
(km) turi 9 (mings o0 6 n
YUTONG
1 ZK6126 BEVG 29,665,857 | Elektr kVt 27,061,737 | 16,8941590 (f)
YUTONG Sigilgan
2| skeizeNG | 29665857 | SpiSS | Kub metr| 20884763.33| 69,963,057 CE)
Mercedes Benz Z
3 | 0345 Conecto | 29,665,857 | Dizel Litr 14,654933.36 | 158352768.6
Low floor Y
fToshshaxartransxi zmat |pniyAadoslahgah @rggndilbrlaso@
322 ta AYUTONG ZK6126 Rddubikamiznihgd oshdal slhaharlarda

elektrobuslarning
masofasi uchun sarflangan elektr energiyasi

xarajatlari,
siqgilgan

gaz

ma ojl yrm y baesiikh odawRANT
Shuningdek, Toshkent shahrining tajribasi
elektrobuslarning asosiy samaradorligi =ver

shu masofada shmigdordagi
yoki

ishlaydigan muqobil transport vositalari bilan

taggos!| ama

jadvalda keltirilgan.

tahl il

Xulosa va tavsiyalar

Tadgiqot natijalari Toshkent shahri
misolida kam emissiyali avtobusldizimini
joriy etish zaruratini va imkoniyatini ochib

berdi . St
koodr sat adi

foizdan 33 foizgacha oshirilishi bilan karbonat
(CO )

angidrid

atistik
ki, yil

kdvizigidi

ular

?(ﬁet

tekshigiladi, | jambadt s tiassgofl

y 0 O thlarl itaamoglarida gand

gi | iishigshin aniglasiiyh imkon berfidd Vakshi

tashkil etilgan sinov dasturi orgali dastlam
natijalar olish va kengaytirish strategiyalarini
belgilash juda muhim hisoblanadi.

tonnadan 94.9 ml tonnagacha kamayishi
kutimogda. Bu esa atrehuhitga salbiy

tadsirni

sezil arl i

navbatida, shaharning ekologik bargarorligini
oshirishga yordam beradi.

15

Toshkent

shahar
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tadgiqgotl ar orqgald barqgaror !l i kni tadminl as|
transport tizimining ekologik bargarorligini
oshiradi, yoqil goi I mp o r Roydalaniigan adabiyotam s p o r t

ekspluatatsiya  xarajatlarini  kamaytiradi 1. https://www.stateofglobalair.org/resources/rep
hamda aholining sog6| omstatggibsakaaregort2@h ar oi t i ni

yaratish uchun muhim ahayait kasb etadi. 2. https://www.iea.org/reports/globahergy

Umumiy xulosa qilib aytganda, review2025/co2emissions
mazkur tizimni bosgichmaosqich joriy etish 3. O6zbeki st on Respubl i k.
orqgal. O6zbekiston elké6l 0gi RO2IBaryadrdamnglii Ki,J a|
igtisodiy  samaradorlik va  texnologik isloh qgilish chora adbirl ari {o00g
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tizimida se i | ar | i o6zgar i s hhdsteettpacquireanbtieei200-rléctnicy

yashash sharoiti va atrofiu hi t g a t ablussinextyeni#
yaxshilashga yordam beradi. Qiyinchiliklar 5. https://sro150.ru/metodiki/37thetodika
mavijud -dhopol bar gar or | i lkaschetasyboogo®darnikpwykhgazov
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In the context of growing urbanization and motorization, the problem of efficient traffic
management is becoming critically important. Comprehensive Traffic Management Schemes
(KSODD) are a key tool of transport policy; however, their practical implementat often
characterized by a templabased approach and a lack of a scientifically grounded methodology that
considers the mutual influence of measures and resource constraints. This paper presents t
development of a new methodology for forming KSQDDBased on the formalization of
intermeasure influences and the application of multicriteria optimization algorithms to select the
optimal implementation sequence under budgetary constraints. The methodology includes territon
typologization, the developme of a mathematical model, and algorithmic tools. Testing was
conducted using the city of Samarkand (Uzbekistan) as an example, which confirmed the practice
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significance and superiority of the proposed approach over traditional prioritization thisds. It
shown that accounting for synergistic effects can increase the aggregate efficiency of the
implemented set of measures byZ& with the same funding volume.

Keywords: traffic management, Comprehensive Traffic Management Schemes (KSODD),
optimization, mathematical model, mutual influence matrix, budget constraint, transport planning,
urbanized areas.
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K OB QATORLI FREZALI KULTIVATORNING FAOL ISHCHI ORGANINI
RESURSINI OSHIRISHDA DALA SINOVLARINI SAMARADORLIGI

Qosimov Karimjon Zuxriddinovich
Texnika fanlari doktorprofessori
Andijon davlat texnika instituti

QadirovAxr orjon Mirzajon o006gol.i
Namangardavlat texnika universitetayanch doktorantlari

Us hbu maqol ada kodp gat or | i f r e zashiolardak u | t
tayyorlangan va ayrimlariga termik ishlov berilgan faol ishchi qgismlarini dala sinovlari na%ari
keltirilgan.

Kal it sreza zpiclaoglar, mustaxkamlik, qattiglik, texnologiya, mabhaliy, tup@q,
tadqgigot, toblash,natija 2

) 1 Ists?2 MisOIs § ftcj HiNIsOo dzj dz tejL Edz IsO
dLGEeBSIsBo dzj dzdz" = dL d3d Mls dats Gt Ui "'M€ =2 ds BfictOrB asjistE %O !
Yyomilsji?2 hwdzsetsfWHABSEE WiojL jodtsets S kdz Isde O tc O

sdzs yjor o WinemejQedz j dzZjLedw, fsydshk:, (Yo
Giolzdzls, dmMMmdzj Hso Odzdj, BBKOBGISCO, twjLIkd OIS

This article presents the results of field tests of active working parts of arowltinilling

cultivator, made of mahaliy raw materials and thermally processed into some of them. CD
Key words: milling knives, roughness, hardness, technology, mahaliy, ses'slearcf((
glazing, result: ><
Kirish oshirishda detallarning goldiq ish muddatieas
Bugungi kunda Respublikamizda  foydalanish katta ahamiyatga ega.
gi shl oqg xo006jaliagi texnBUWahagida aHaBdwdnTi.Q](
chigarishda frezali kultivatorlaridan keng avtotraktor vV a i S
gool Il anil mogda. Eki n qashimalarimgp r a lhammda g a ulardaliif) o v
berishda frezali kultivatorlari tuprogni agregatlarning asosiy
mayda bool akchal arga amqpudddtsihni begoagawnddkean
y 0 6 g oa tupsolj gatlamini aralashtiishda qol di g i sh muddat i geé
keng gool Il aniladigan t apimd hrllcagpn masdajalyiodi o]
agregatlaridir. Ularning asosiy ishchi orgdani ishlarini bajargandan keyin yana ishlatishga
frezalar (aylanadigan pichoglar, rotorlar). yaroql i bodl tiga [Rj436b]. k o 61
Ushbu frezalar intensiv ish sharoitida juda tez TDAU olimlari tomonidan olib borilgan
yeyiladi, aynigsa tuproq tarkibida qum yoki  tajribalarda Gsimon pichoqgli kultivatorlar
t osh bodl aghu daisifrezddaond | saddiy todgori pa5i80%w q | a
mabhalliy xom ashyolar asosida ishlab chigish samaralirogekani aniglangaiYuzaki ishlov
va ularning resursini oshirishdolzarb beriladigan tuproglarda aynan-$gmon shakl
masaladir[1;25-b] optimal deb topilgan.
Qi shl oqg xo006jalik Hiralistdni va a Xitaydai mlib borilgan
tadmirlashning i gt i s osihavigrda Gsimom afrezalar kam| eneggiya i
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gayd etilgan.
Lemken  kompaniyasi (Germaniya)

tuprogni yumshatish va aralashtirishda G
simon shakini kombinatsiyalangan frezalarda
godél |l amoqda.

Tadgiqot materiallari va usuli: 1.
Aytishimiz mumkunki biz olib borayotgan
tadqgigotlarimiz maqgsadi Namangan viloyati
sharoitida
kul t i vat esimbnafrezamichogarini
yeyilish gonuniyatlarini aniglds yeyilish
sabablarini tahlil qgilish va shular asosida3.
ularning resursini orttirishga olib keluvchi
resurstejamkor texnologiyalarni yaratishdan
iborat.

Yuqoridagilardan kelib chigib
amaldagifrezalikultivator pichoglarituprogni
maydalash, aralashtirisk a begona
yoogoyughbda

Konstruktsi on

Shakli: Pichoq bir tomondan egilgan

bodl i b, yugoridan

(4 harfi shaklida)
4 g
&

Al1:1)

I

a)

b)
a) | -simon freza pichogninghlanmangan holati. ly)-simon freza pichogning 6 r t ac h a
xoladi. ¢)J] -simon freza pichogningnkorgacha yeyilgan holati.
1-rasm. Frezali-kultivatorning mahalli hom ashyomaterialdan tayyorlangan freza pichoq
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samar ador | n&t kjodrbat adi .
X U s u stanfah,t lteamikimexiaroké risaloviar  lai

p a s toghaildi.\]a
egi | g éshlabt chigilgad afrezaﬂejltivbtarmrg%n .
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simon pichoql ar radi al
o6rnatil adi

Kesish uchi: Ishlaydigan uchi odatda
egilgan va wuchli boodl i
kiradi Ishlash printsipi
Aylanish harakati: Rotor aylanishi davomida
G-simon pichoqlar agnib, tuproq gatlamiga
kiradi.

i shlat il a3 Ktegga rs h i D/°an dcPelwdningf oldesgiha | i

egilgan qismi tuprogni kesib,

koot aradi .

Parchalash va aralashtirish  Harakat

davomida tuproq maydalanadi, aralashadi va

begona oo6tlar ildizipqbi
Frezal. k ul t-simoa tfreze/lZa r

pichoglari qator oralariga samarali ishlo

beruvechi

yuqoriga

el ement | arE)o
detglommranio ot |l ar koop o]
y

Ma h al

ularning xizmat muddatini sezilarli daraj
keyin yon t ofifon
mahalliy hom ashyodan tayyorlangan
pichoglari 2rasmda keltirilgan.
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Freza pichoglarini tiklash quyidagi Frezali pichodarning

t arzda amal gshaklidagihfreza i | didamikasi lpagida tasavurga e g a bodal
pichoglari Ir asmda koor sauchganiuleakr,ni ng ogairl
mahalliy xomashyodan tayyorlangan o &l chaml ar i dala sinov
yeyilishga <c¢chidaml:| p sindvlaa taglica mloimiy eagishda@ddhd, 108 B u
detallarnng xizmat muddatini uzaytirish ha, 162 ha 216 ha270 ha va 324 hgerga
uchun ularga turli termik ishlovlar beriladi. I shl ov berganda) odl c|
Ushbu ishlovlar orasida yuqori chastotali tok natijalari tj a d v a tsatilgan.k o @
yordamida yuza toblash alohida ahamiyatga Olib borilgan dala sinovlarivagtida

ega. Bugungi kunda bu usul eng keng mahallly hom ashyodan tayyorlangan va
gool l aniladigan usul | akiad sesursi éshirfiganshahiioganlarlishgaa d |
Uning asoy afzalliklari quyidagilardan yarogliligini saglab qoldi. Dala isovlari
iborat: detalning butun yuzasini yoki fagat davrida yeyilib yarogsiz holga kelib golgan
muhim yuklama tushadigan gismlarini toblash  frezali pichoglarni bir xil turdagi yangi
imkoni mavjud, ishlov berish vaqti gisqa pichoglar bilan almashtirib turildi. Oraljo~
bool adi hamda 1 dan 5 ondm cghaacshha vagihtugagumgd mvg&d
toblash mumkin. Yuqori samaradorligi va  davom ettirildi. Biz taklif etayotgan D mark

jarayonning rexanizatsiyalashganligi tufayli mahalliy hom ashyodan suvdablab ishlo(E
bu usul freza pichoglarini toblashda juda berib tayyorlangan freza pichogning
foydal i bodl adi . fr ez asinop vagtilao4@dgrada i267gr ga k@ghr@v
berishda Andijon irmash zavodida suvda freza pichoglari yeyilish ketmketligi

moyda toblash ishlari olib borildi. [12;98) 2-rasmda keltirilgan.

2-r a s mimgn freza pichogning dala sinov vaqtida yeyilish ketmzketligi

JIZPl XABARN
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1-jadval
Ishlov berilgan yer maydoni
O06r t & Ishlov berilgan yer maydoni,ha Jami Nisbiy
Matrial turi gattigligi yeyilish, er'“Shga
HRC 0 | 54 | 108 | 162 | 216 | 270 | 324 ar chidamlik
marta
CT.DSuvda | 51 | 400 | 373.4 | 346.8| 3202 | 293.6 | 277 | 267| 161 1,9
toblangan
CT. [yingl 425 | 400| 365 | 332 | 301 | 268 | 232 | 196 204 1,5
CT.DMoyda | 451 | 400| 356 | 313 | 273 | 230 | 198 | 357| 255 1,2
toblangan
& 150 335 |500| 442 | 385 | 330 | 270 | 443|390 | 340 00 |U)
toblanmagan <
CT.D 195 | 400 | 346 | 208 | 248 | 196 | 346| 208 | 306 1
toblanmagan 2
4 130 162 |500| 436 | 374 | 314 | 252 | 436 374| 372 e O
toblanmagan ' Z
Sinov natijalaridan aniglandiki D ortib borishini ko dpf_g at
mar kadagi podl at dan t ay Labardtodya gtadgigotlayi a magjasi
mahalliy hom ashyodan suvda toblab freza pichoglarning ishchy uz al ar % a
tayyorlangan frezaltk u | t i v a tsimonn i n etadiggan bosim kuchi, ishqgalanish tez
freza pichoqlari gektariga o'rtacha 0,5 gr yuza gattiqligi bi
yeyildi. Termik ishlov berilmagan xuddi shu namunalarning  yeyilishga chidamliligiga
markadagi po’lat materialidan tayyorlangan t adési r i ni einfpoidalkay @l
freza pichoqortacha 0,9%r vy ey i | ganolbionddlis.a, Ummua rkatelalingng
D mar kal.i p @rezd pichoglarir i ggattiglagini ortishi bilan namnaning yeyilis
o06rt acghyeyld., 63 kamayib boradi, namunaga beriladigan basi
Sinovlarda mabhalliy homshyolardan kuchi va ishqgalanish tezligini ortishi bim‘
tayyorlab, toblab ishlov berilgan freza  namunaning yeyilish migdori ham orti
pichoglarning ish resursi,9 barobargacha boradi. Bunda namunaning yeyilish tezligiga
ortdi. Extiyot gismlar sarfi esa 47% ga ishqalanish tezligini ortishi eng kam, bosim
kamaydi. kuchini o =|a,t materiali qattml@init a c
Xulosalar ortishi eng kodp tadsi:
Mavjud mabhally hom ashyodan Takomillashgan texnologiya asosida D
tayyorlangan hamda toblab ishlov beriigan mar kadagi podl ati dan

namunalarning qattigligi va strukturasidagi  pichoqglariga toblab ishlov berish  orgali
o6zgarishlarni o0 6 r g a n itikldngarb foedaykultovdtos piohamlariiadala | g &
laboratoriya tadqiqotlari natijalari namunalar  sharoitida  ishlab  chigarish  siniokan

perlit, sorbit, troostit, martensit va karbid o6t kazil di. Sinov nat.i |
st ukt ur al ar ga 0 6 zgar igdchoglatno rsh sebursi bodhdal feeralarga
gattigliklari mos ravishda 16 HRC dan to 52 garaganda 1,9 martaga ortganligi aniglandi.

HRC gacha ortib borishini hamda shunga mos

ravishda vyeyilishga chidamliliklarini ham
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This article analyzes the priority areas of using modern information and co nmunication
technologies and social networks to improve road safety. The study examines the effectiveness
innovative solutions such as digital techogies, artificial intelligence, GPS, GIS, smart
infrastructure, V2X systems, digital twins, and video analytics that allow fortireal data
collection and analysis. At the same time, the advantages of social networks such as Telegrar
Facebook, Instagm, and WhatsApp in improving road safety are highlighted. The positive results
of their use in distributing instant messages, reaching a wide audience, informing the public,
warning about dangerous areas and incidents, and establishingiagvaommunicabn with
citizens are highlighted. Based on the experience of developed countries, in particular, the USA, th
European Union, South Korea, and the CIS countries, advanced practices in reducing road acciden
quickly identifying dangerous zones, and ekshing proactive management are highlighted.

Keywords: road safety, digital technologies, social networks, Telegram, Facebook,
Instagram, WhatsApp, artificial intelligence, V2X, réiahe analytics.

Kirish l ozi mki avt omo Branspory gami

Y o -dransport hodisalari inson, hodisalarining atig 1
transport vV a y ool omybbhningt aodnsfiirriadtau z s<Qeoha
bool adi . Yodl transpor tf ohiozdiigcaadhaa i bo 0 lod & R]r=gi ®
uchun, ushbu omillarni kompleks ravishda Y o O | har akat havf z |
hisobga olgan holda takomillashtirish orgali o6z gar i shi ga hayd ct
erishish mumkin. Texnologiyalarining jadal vel osipedchil ar vV a 0s
rivojlanishi  natijasida fagat transport ko oO0r sat adi . Buning mu
vositalarining texnik nugsonlari tufayliyuzaga f oi z ni tashkil et a@j .
keladigan hodisalar soni ancha kamaygan. yuqor i bodal ganl i gi s a
Shu boi s y ool har a knaat mmo xmivsfoskjlzalriagdin.iéhu
tadbminl ashda edti bor nitranspors diadisalarmii ¢ldina olishni vilen 0

infratuzilmasi sifatini oshirishga garatish asoslash  zarurdir.  Yugorida keltirilg(
doo zarb muammo bodli b kebmegtgi clSltartnist iq da
madél umotl ar ga asosl ankb&rsg sdn imi-rasngndukm kdi | na

Y o {rdnsport hodisalari sabablarining
kodrsatkichl ari

JIZPI

= Avtomobil omillari = Inson omillari ~ Yo'Ining infratuzilmasi

l1r as m. YHT | arining kod@rsatgict

Bugungi kK u#irdngport yt ashkil et moqgda, as 0 s
hodi sal ar i ayni gsa Yy o shaytoschilik ajricasningl yetarlj eindstigia k o &
uchramogda bu foiz kot engqurl ar. orasidshi 06
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haWd&am at a

bil an bog@liq vaziyat bangaluic hrnmunogda.
shunday notodgadr.i txuasvhfisn czhalgar bovwi cha b
dunyoqgarashl arni o6zgaht mr ied le,me n tbluanrrdiadya n Db

hol atl arga gqgar shi p r o fxavisidigini askirishdahquyidagdi farmulaklam 6 r
dolzarb  masalalardan  biriga aylanib f oydal ani sh maqgqsadga ml
golmogda. Bu borada eng avvalo yoshlarni

e Ot i borrta nioladigah o jihatlardan o 2

foydal anish eng todgadr.i yechim hisoblanadi.
Hozirgi kunda yoshlar hayotining katta gismi (1)
jtimoly  tarmoglar bilan chambarchas

bogélangan. Ijtimoiy tarmoVeR yoshlar uchun
axborot almashish, fikr bRvmdi ¥iodanspothodigagi; j n
namoyon etishnig eng qulay va samarali ~ ehtimoli, o

maydoniga aylangan.Telegram, Instagram, VT transport vositasi tezligi, _
Facebook, WhatsApp kabi platformalar orgali T haydovchining reaktsiya vaqtiz—
ular mulogot giladi, bilib oladi, yangiliklardan Drumumiy tooxta r
xabardor boéladi [3]. <

Yool harakati xavfsizlYioflgahaambahiiyx=vf
yondashuv tendent sri yas9mMmypigkaporl g s gngeso

jtimoiy tarmoglar orqgali har kuni katta bilan alogada bodl h'l
haj mdagi ma o6l umot | ar n Kavisigigi hagigagi xabarlarnis imkon, gadar’
us hbu ma q etrarsgba  hodisaldril eng yaxshi tarzda etkazish uchun eng yafgi
qurbonlari  soni  kamaytirish magsadida aloga vositalaridan foydalanishlari muhim
ijtimoiy tarmoql arning ,O‘[i’/to%@_n Yhialrla&ra t § om
xavfisizligini ta'minl aS%hZivlioariliiasi0 0sZigagtiis at!
tahil gilinadi profe.ssy(.)”nall jurna st
Jahon sogdligni saqVog dad Yapgigmeiy media aloggnin
harakat: xavfsizliginiyanghdupysini ochdy buyhaydovghiasnin b
odamlar hayotiga en Xati-h a roagksgi tpl ag'd Nd y o O al
tahdidlardan biri si fhaakpty xavisgligipi o gshiriphga  yordgmy. ¢ |
harakati xavfsizligi HRAORAMYePlarini tar At
™

2-rasm. ljtimoiy tarmoglar ilovalari
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Zamonaviy  shaharlar  sharoitda y o 61 ga godyiis ydudiarmu a m
axborotkommunikatsiya vositalari, xususan, aniglash va jamoatchilik fikrini
Telegram, Facebook, Instagram va WhatsApp shakllantirishda samarali vosita sifatida
kabi I jtimoiy t ar mogdiazmatyoqli | adar akSahtuind ay
xavfsizligini oshirishda muhim omillarga xavfsizliagi bodyi cha

kommuni kat sion <choral a
shu jumladan, itimoly tarmoglarning

gamrab olish, xavfli hududlar hagida tezkor 'MmKoniyatlaridan — kompleks  foydalanish,
ogohl ant i r itransport vhadisalario 6 Ihodlsalarnl kamaytirish va inson hayotini

bodyi cha j amoatchili k $7q'ab xa.qgli.h@i'agr fa qn@vip{
imkonir>1/i beradi. Bandan tashqgari, ular yondashuvlarlgan g'” hisoblanad 15?_
fugarolar bilan ikki tomonlama mulogotni

aylanmoqgda. Ushbu platformalar real vaqt
rejimida xabar tagatish, keng auditoriyani

Yo'l
harakati Ta’sir
xavisizligi etish

darajasi

darajasi

Ijtimoiy
tarmoqda
targ‘bor

Axhorot
komunikatsiya o
texnologiva Ahbolini

xabardorlik
Yo‘lharakai

madaniyati

darajasi

2Pl XABARNOMASI

3rasm. Yodal harakati xavfsizligiga as

Yool harakati xavf seéziall dagjada bshmogda. Xususanairgénngt
zamonaviy transport tizimining eng muhim v a i jtimoiy tarmoql ar
tarkibiy gi s mi bodl i bgoihdaslodl amiad k e ngUsjhabmo a
jarayonda axborekommunikatsiya gilish, xavfli vaziyatlar yuzaga kelishining
texnologiyalari va ijtimoiy tarmoglarning oldini olishga qaratilgan ogohlantirishlarni
oo06r nni tobor a ortib bycert iksatezii rsih -traisgooti chadisajadnimii  z
mumkin. Chunki glohl axborot makonining sababl ari bodyi cha pr
kengayishi natijasida aholiga tezkor, aniq va samarali tashkil etish mumkin [11].
i shonchl i madél umot yet kazi sh i mkoniyatl ar.
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1-jadval
Yool h sawfsizkganitoshirishda AKT va ijtimoiy tarmoglardan foydalanishning
samaradorli k kodrsatgichlari
; Yoonal i s Amal iy koor NUBLERIEN:
samaralar
1 Axborot- Mobil ilovalar, SMS Haydovchilarning
kommunikatsiya xabarnomalamavigatsiya hushyorligi ortadi,
texnologiyalari orqgali| tizimlari orgali xavfli uchastkalar, avariya xavfi
ogohlantirish hagida ogohlantirish kamayadi
2 Facebook, Telegram, Instagrar -
e . . ] Aholining
[jtimoiy tarmoqlarda orqgali yool h ¢ wabardorliai va .
targdibo video roliklar,infografikalar dorlg .
. madaniyati oshadi dp)
targatish
3 Tezkor choralar <
Online monitoring va| Videokuzatuv kameralar, dronla kodéri sh, 2
tahlil orqgali yool h o| faoliyatini samarali
tashkil etish O
4 N 3 . Fugarolar va YPX
Mobil ilovalar orgali nY_ooI pat.rUI.'O’oértasida Z
. o kabi dasturlar orgali murojaatlar ;
interaktiv xizmatlar . . .| muammolarni tez ha D:
yool sharoitd.i atish <
5 , , Haydovchilar uchun VR Nazariy va amaliy
Virtual trening va ) . J m
. texnologiyalar, onlayn sinov bilimlar
onl ayn 00 : .
testlari mustahkamlanadi <E
6 A , Transport ogimlari, avariya | Profilaktik tadbirlarni ><
Sunoiy I o . . . . .
. . statistikasi, haydovchi xatti aniq rejalashtirish
asosida tahlil . ) . —_—
harakatlarini prognozlash imkoniyati D_
Axborotkommunikatsiya ob-havo sharoitlari hagida tezkor xabar bellbhj
vositalarining ustuvorligi, avvalo, ularning shuningdek, avariya holatida fugarolar va=
tezkorligi va ommabopligida namoyon tegishli davl at or gsan
bod6l adi . Mo bi | il ovalaabor oma xaslumsas lowmv iaryin t a
platformalar va ijtimoiy tarmoqlardagi rasmiy esa 00z navbatida yobdl
sahifalar orgal. n a f ashgriashda  dawatd | boshgaravi adcgartaii,

ishtirokchilariga, balki keng jamoatchilikka huqugni  muhofaza  qiluvchi  idoralar,
ham transport xavf si z |l jangpatchilki tashkotlarb wag ugarolgrnimgo | z

madél umotl ar yetkazili ohizarmumkamkor Bu giersia Kk u
aholining barcha gatlamlarida, aynigsa Xulosa

yoshl ar orasida, y ool h a Ushbiki a magiladan a dgarin isyriani n i
shakllantirish va xavfsiz haydash mavzudan kel ib chiqgib
k o 6malarfni mustahkamlashga xizmat | oz i mki , y ool har ak

giladi [13]. Bundan tashqgari, axborot tadémi nl as hd a-kommunikatsiyyao r o
kommunikatsiya texnologiyalari yordamida  texnologiyalari va ijtimoiy tarmoglardan
transport  vositalari  harakatini  onlayn foydal ani shning ustuvo
monitoring qilish, xavfli hududlar va noqulay kunda juda muhimligi, ularning tezkorligi,
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keng gamrovliligi, ishonchliligi va yordam. Moskva: INFRAM;

samaradorligidadir. Shu shu sababliham YangiBilim, 2015 vil.

ushbu sohada il goor t 8xiinO | foegd e&r \ay gocnhdi ansltcaer | deafinP

kompleks foydalanish va  aholining bezopasnostidorozhnogo dvizheniya v

axborotdan xabdorligini oshirish uchun 2013- 2020 godabh fiFeder all me

k el g u s i-tdaasporty bodisalari sonini dasturi Al mroving ro

kamaytirishda, xavfsiz va barqaror transport 20132020 vyillarda. Farmone ningrus

ti zimini shakl | ant i r i s h dederatsiyah Hukumatnimindg oktyair6 3,i b

xizmat qgiladi. 2013 yil, Y o & gMavjusl:6 4 .

http://www.garant.ru/products/ipo/prime/
Foydalanilgan adabiyotlar doc/70367076/
9. I . N. Koval yov, NnTepl

1. Yu.G. Babaskin va I.l. Leonovich, obespechen yabnoi tkalc
fiTexnologiyast r oi t el 'Yargiva d odorgnyld asfal tobetonnyh pokryij
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HOZIRDA MAMLAKATIMIZ EKIN MAYDONLARIDA FOYDALANILAYOTGAN

BUGODOY URUGOI NI

EKUVCHI

MASHI NANI NG HOLA

KAMCHILIKLARI

Mirabdullayev Sh.D.
Nam.D.T.U. QXM kafedrasi stajeadgigotchi

Magqgolada oziepvgat xavfsizligining keng gamrovli iftimoiyigtisodiy, demografik va

ekologik omillarga, |
suv resurslariga

texnologiyaa r n i godél |l ash

umladan dunyo booyi cha
boél gan talabning ortishi,
zaruratini yuzaga keltir

(AQSH), New Holland (AQSH), Class (Germaniya), YTO (Xitoy), MTZ (Belorussiya),

(Finlyandiya), Kubota (Yaponiya), Massey Fergusson (Buyuk Britaniya) kabi brendlari %Shlab
chigarayotgan texnikal ar yordamida vyer|l ni
olishgacha bar cha i shl arni yugori ani glskd:
texnikalarni, bugodoy ek i s-iglim stharsitimizgaarhoalashitin 0

ancha qulay va hamyonbop hisoblanadi.
Kal it
texnologiya, texnik vosita, egat, mashina.

Kirish

Hozirgi
886,9 min. gektar maydonlarda tuprogga
i shlov beril adi vV a

mahsulotlari yetishtiriladi. Bu maydonlarning
43,8% foizida yangi rusurstejamkor, minimal
va nol texnologiyalar hamda ularni amalga
oshiradigan texnik vositalar joriy etdgp.
Ushbu zamonaviy texnologiyalar 118 min.
gektar maydonlarda tuprogning unumdorligini
saqglash bilan bir vagtda yetishtirilayotgan
mahsul ot tannar xini
kamaytirish imkonini beradi [1]. Shunga
garamasdan hozirgi kunda -2%rning eng
katta muammo - butun jahonda ozigvqat
havfsizligi muammosi vujudga keldi va u
haligacha davom etmoqda.

Madél umot !l ar shuni
jahonda 1970 vyilgacha 3,5 mird. aholi
yashagan bodl sa,
ml r d. dan oshib
yilga borib 10 mird. ga vyetishi taxmin
gilinmogda. 1950 yilgacha tabily unumdor
yer |l ar 100 foi zni vV a
talab 80 foi z ni

37

2050
k unda qadyb n y ounuimaoidigy pasdyila, unumdor tuproqlaré

ezmrOvgat xavfsizligi, tuproq, suv, resurstejamkor, egat, namlik, suv tejzhi

koorsat kichl ar y i
foizni tashkil etishi, ozigpvgatga talab 1

fqi ngoqoésx'cschjialkugti(E me
ozig-ovqat havfsizligi keng gamrovli ijtimo¥
igtisodiy, demografik va ekologik omiIIar?':\<
bogdl iq bodl i b, ma=fl a
asosiy tarkibiy gismlaridan biri histanadi. D_

Ob6zbekiston Res b |
Xxo006jaligini ri v ep3 nt
yillarga mooljall anf@an

odmgiac hxaav f25i zfFiogzigiang
(ozigrovgatning mavjudligi, uni harid qilish

gobiliyati, undan foydalanish va ing
barqgarorligi) -tvgat y i C
xavfsizligining davlat siyosati darajasida

ishlab chigish va amalga oshirish belgilangan.
Jkuwondlrasdaatna,d i &kh ol | 2]soni ni
energiya resurslariga

h o z i ortishib u shukimgdek, s aglingning h kesBin 1
k2650 g a no. 6 aiBhi

k ozgovsia t g ixavfeizligini
tadébminlashga tadsir
belgilangan. Mamlakat aholisining gariyb
18,& millipn (jarai qleolinigga5@&b1806) aholigi a n

et

t a s hidhlog hudedtarida rstigohat @iladi §2025 b u
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yil gi ma ol umot §aligiga Qi ebhogki s<h:>6®nrelr0dpmnmrn %an 5
modjallangan 20,2 min gektar yerlarning 20,7 ur ug 6 hi sobi €40 kd/ga) ki
foizi sugbriladigan yerlar hisoblanadi. belgilanadi. [4]

Sainggi 15 yil mobaynida aholi jon boshiga Hozirgi kunda foydalanilayotgan

sugoéoriladigan yerl ar zanbn%v g § kbaungadydgoayn. e Bu s |
kodérsatgich yildan vyi lafgalliklalkamayi b bor moqda.

Mazkur hol at ahol i S 0 nd msh nugumdorkgis iyugdrii va katta v

t a 6 mihajmining qisgarishi va gishloq maydonlarni qisqa vaqt ichida ekish
xo006jaligiga mool jall aringkeniyati;yer |l arni ng boshaqga
yer fondi toifalariga o® tUirsuhyioniatbiijra smeddy oyrud:
kelgan. chuqurlikda joylashtirish;

Ozipgovgat xavfsizliging Hamaomniinl ashe@adagi b L
muhim od6rin t tadllganek%ﬂgarﬁc)lsl@slﬁudcﬁaﬁh@blI’I bu
bugédoy maml akat i mi zni rgg Traktds Oafréghti  bfla@ N kshlashda_
ekinlaridan hisoblanadiSifatli va samarali qulayligi;
ekish  jarayoni  yuqori  hosildorlikka 8 Zamonaviy modi f igat
erishishning eng muhim bosgichlaridan sarfini aniq belgllash imkoniyati,
biridir. Bugodoy U IKah@Hiiklahi:1 ekishda
foydalaniladigan mashinalar konstruksiyasi, 35 Baodzi model |l ar iga
texnik koérsatkichlarluqloﬁhgllsh i shonchl il
sifatiga bevos t a tadsir )ﬁ z§ta(5radbral|géida no
Maml akat i mi z gi shl oq Hbﬂh,(pjaliglda bugddo
ekish mashinalarini takomillashtirish, 5 Texni k i z mat K

zamonaviy texnologiyalarni joriy etish

dolzarb masalalardan hisoblanadi. murakkabligi;

Bugungi kunda bugod 009 OUIXII’Iath q luzrglarnlng unportgm
X i usul da: ochigq maygorqg/lghalhva gooozs%aroﬂlaq,tﬂr
oralariga ekish wusullari mavjud. Kuzgi moslashtlrllm an xoriiiv modellar 9
bugdédoy wurugol ari ochigq (f% >id¥ a\/dn&anxis%
SZU-3.6, SZF3.6, SZM3.6 rusumli don ur g 61 arini ekuvech |_ma
seyalkalarida 31 sm chuqurlikda ekiladi. chi q fil g u nga qada rD—r e
Ushbu texnikalar turli iglim sharoitlarida hu

: . udl a f | o tiril a
sinovdan ootgan bodlih roslafdiafadn! 6,8l edt a&?@@;f f
mhqs S |rr|ﬁan.. orljly. c;SIIa'd KMX-65 moslashtiriigan paxta kultivatori,

chigaruvchilarning zamonaviy modellarida — gen 27" gy ajribaviy seyal

esa yuqori aniglikdagi dozatorlar, GPS hududlarda NRUlS hamda RMLD,8
asosida boshgaruv tizimlari va resurs tejovchi mi n

texnologiyalar qool | anduilit! 5adRla igad oty
mahalliy sharoitlarga moslashtirish zarur borll an.
bod!l gaanhain mavadKlu z g i bugo d's 07Zirgi r|v01Ian an

sentyabr oyining oxirg | g ¢
sharoitda ur ug 650erhni Sh(rizliml&zgtlgrnlnlé "hrﬂ1 dr&dmgn"?danl lhb

dona unuvchan ur u-g00 hi %q éé?a O(ator%%kw‘ihb@eymkmaf

k_g/_ga)_ b_elgil_anadi. Ug%lglchql%trgaa (?(I)%n (pddqlrl'

birinchi yarmida ekilgan sharoitda 535 min

. havo _oqi yordamid etkazib beruvchi
donamuvechan urugo -240so bthrlé)rf”lma\?]% hnd ag q alar bibiridan

kg/ ga) bel gil anadi.
oktyabr oyining ikkinchi yarmida ekilganda lﬂu r qlqllm Lér%r%| 98 mosfa h a%l |ba
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tuzilishiga, ish unumiga va boshga tomonidan ishlab chigarilgan. —Oshbu
parametrlariga garab farglanadi. seyal kal ar e k 149Ch kg/gae 6 y
Ochiq maydonl ar ga oraliqdg éoazlash, welgitargan Icleulikka bir
ekuvchi, gamr ov kengl itekisda datoriab egish ankomiyatipa egd [d4] a n
don seyalkalari Rossiya, Belorusiya, Quyida xorijda ishlab chiqgarilayotgan
Germaniya, Buyuk Britaniya, Daniya, AQSh va mabhally bozorlarga import asosida
kabi maml akat !l ar ni ng Kkeltifiayodgam z&®maviye 0 , mexanik
ALemkeno, ACaseo, A sByalkatarni keltiriB ¢ taniizn s 0
AAmaz oWeernk e 0 kabi va boshqga firmalar

N - I\

1-rasm Lemken firmasiga tegishli Saphir7/300 markali mexanik seyalkasi

Ushbu mexanik seyalkalar ishchi holda, bizningsharoitimizga 2, 4, va 6 gatok
gamrov kengligining uzunligiga garab turli xil mool jall angan seya
guvvatga ega bodl gant avsiakd ordtairl adii.l an
agregatlanadi. Mamlakatimizdagi ekin  mahalliy zavodlarda ishlab chiqarilayotﬁ
maydonlarining o6l cha mkam ajuvvalli grbkiotlar bilani ftaop ashla

bool adi

BARNOMASI

<

JIZPI

LU L

-+ \Ab‘_

2-rasm Case firmasining CSD3000 markalexnik seyalkasi

39

SDQ)



ISSN: 3064966
205e A3 S JIZP XABARNOMAS

3

I T ""’\%-"i "=,

JIZPI XABARNOMASI

5-rasm Great Plains firmasining SRN15/1500 arali mexanik seyalkasi

Xulosa Foydalanilgan adabiyotlar
Bugdédoy ekish ma s h i nlaldambeidiev gALKs hXolmayva N.A.
Xxo06jaligida hosil dor | iTkpnogga chsidur ishiog karishntgxnolagsk o s
ridan biridir. jMayonjniutakomiliaghtirishi v agregat ishohié z

[

omi |l | a
[

afzal k | a rda,gutarni enghalliy b o @uroflaaining parametrlarini asoslash.
agrotexnik sharoitlarga moslashtirish,  Monografiya, Toshkent, TIQXMMI, 2020.
resurstejamkor va yuqori ajlikda ekish 129 b.

imkonini beruvchi texnologiyalarni joriy etish 2. lgamberdiev A.K., Usmanova G.F.
zarur . Kel gusi da vy angiKultimatol hd ordalarghiogd payamegrligrinis h
mashinalarini  ishlab  chigish  qishloq tuprogga sifatli i s hl
xo0060jaligida samar ador laiskorsil asb@zi |l arl gatdsairyg a
oshiradi. 2020 R.4952.
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3.06zbekiston Resdutlri kdaasvir i da OO
Prezidentining 2019il 23-oktyabrdagi PF rivojlantirish strategiyasini tasdiglaydi.
5853s onl i AO6bzbekiston 4R 8heymarbva M.kSh. sAbdlllayev T. A.

gi shl oq xajl@njiriahl siragegiyasini r iQi s hl oq X 00 ) al iTdkshkenta s h |
tasdiqglash todgor2038i daOdgii t tacmoni 2@RODPRO0

JIZPI XABARNOMASI

41



ISSN: 3064966
205e A BB S JIZPXABARNOMAS

SHAHAR AVTOBUS YOONALI SHLARI DA HARAKATLANUVC
TO6OGORI TANLASHNI NG SAMARADORLI GI

Odil ov Nurmuhammad Eshpod6l at 06
katta oo6qituvchi
Jizzax politexnika instituti
E-mail:odilovnurmuhammad0124 @gmail.com

Ushbu maqolada shahar jamoat transporti xizmat sifatini oshirish va xavfsizlikni

tadéminlashda muhim kodrsat kich hi sotahliletiggnan h
Harakatl anuvchi tarkib turini todgor i tcTQIa
tagsimlani shi hal gi luvcechi Xususiyat hi bl
harakat!l anuvchi tar ki b ttaurliansih ytoadsnhail sils hd L(agya
X1 zmat kodor sati sh sifatini oshiradi hanﬁ
harakatl anuvchi tarkib turini todgor i t a as
harakat intervallarni t o6g6éri tashkillashtirish bobo ch

Kal i t wsaospartawiobus, tramvay, trolleybug, o 6 | oharakét kavfsizligi, jamo
transporti,harakatlanuvchi tarkioy o 6 | ov c hihlaara k a ¢ i y@akanigdrvalisabhidhs
tannarxi.

Kirish ogibatida transport vositalarining ota’:sh<

Hozirgi kunda respublikamizdayukva j oy | ar i qatnovw bismida vngudgam
yoolovchilarni t a s h ikeldyadganligi kazatitmoqaeo b Bul holat<
transportining ahamiyati juda katta. Mamlakat transport vositalarining harakatlanishig§<
aholisining soni yildaryilga ortib borishi salbiy t a Ogdlayatganligi ma 6 | aymqs
bilan aholining avt omojamoat transpantlarpiogr haragadanishiowe= g
ehtiyoji hamoshib bormogda. Bu esa tabily  qgiyinlashtirib, yool ni ngdt k@_z P
ravi shda shahar k o 6 qdbikyatiaing i Omayishigaatirbarldlikninq\l
xavfsizIligini t ad mi nl sufudgd &elishigaa tahsport \aitalalrining-a=
transport Xizmatini k tediginggpasaysshigd kb kelmoqgda [1%].a 0 h &
muammolarni yuzaga keltirmogdaynigsa Shahar koochal ar i
hozirgi kundagi asosiy muammolardaoiri mi gdorining ortishi a)

shahar y 0 O drtanniogh imtiyozlir a n pagtlarida jamoat transport vositalarining
harakatlanishini rivojlantirish va aholiga ushlanibqgolishlariga, aynigsa, avtobuslarning

koorsatilayotgan t r a n ssplanib tqolishx vagtimiagt artishigs,i dur@ng i n
oshirishdan iboratdir. natijasida harakat tez
Bi zga madél umki , s hnavhaida  kainéwah a Imantazamligining
harakat tasmalarida harakaiqdori va uning buzilishlari yuzaga kel
tarkibiningteztezo 6 z gar u kueahiladn | i kiut i b qol i shl ariga sab:
Harakat migdorining ortib borishi bilan Zamonaviy shaharlar turgoy va
avtomobill ar t o6xt ab tisanoat hududlarini shahar atrofi, dam ol&H g .
ehtiyojning ortishiga olib keladi. Hozirgi maskanlari va boshga aholi punktlari bilan
kunda bu anchagina katta muammoga birlashtirish juda muhim hisoblanadi. Lekin

aylanganliginik o 6 r i s h i miBaningnu m bitta transport turidan foydalangan holda bu
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vazi fani baj ar shhharlardaé | rs hahar yodl ovchi tra
katt a haj mdagi y 0 6 | o \mavjud turlaridan keng foydalamhis zarur.
jamoat transportining bitta turidan foydalanish Ho zi r gi vaqtda shahar
yetar |l i boo6l maydi . B u tashishda quyidagi jamoat transport turlaridan i
muammosi ni hal gi | + s h (foydalaniladi (Xrasm):

Avtobus
Tramvay \ ‘ / Mikroavtobus
JAMOAT TRANSPORT
TURLARI : . P
Trolleybus | ‘ . Yengil avtomobi dp)
Metro 2

1-rasm. Jamoat transporti turlari.

Jamoat transporti turlarining ichida paragrafida qguyid aﬂ:r c f

eng qulay va keng foydalaniladigan turi avtobus - yo o6l ovchil arni§
avtobusdir. mooél jall angan a
Avtobus-mu st aqi | elekthisadbmamagiagaa 8 taman
yugori manevr gobiliyatiga ega va maxsus b o6l gan avtotranspo \
y ool mosl|l amal ar i ni qurishmvitcxbaulsalbarqiisnlalyﬁgla
yoolovchi Unangpoygrtdil owd gio i nkaz\a i, tiga, qavatliligig
guvvati soatiga4 0 mi ng Yy o 0l o v &dnstrokiiv txasgslydtlarija va boshga,
et adi . Avt obusda y 0 O |belgilaridmiqarab turarga ajiatéadi [6]. s a
yoo6l ovchilar ogi mining olshlatigjshigai s harah a awjoaus
yooénal i sh tar mogoi ni umudogdalanishdagiz g tarmbgda i £x
mu mk i n. Avt obus yodl ovxddGijlalri gigninmmg ni s btaut

kichi k Bhhar@ivg tunrajoyddhalari foydalaniladigan, turistilsayyohlik va
yooénalishlarini yi r i k xusbipavtabuslaaya ajailady o K i s hah
mar kazl ariga bogol ashda hhAxtabustas gavatliligigd rgarabbip o r t

turi hisoblanadi [8]. gavatli, bir yarim qavatli va ikki gavatli
Avt obus at amasi ga turlar@aapabiladk i st on

Respublikasi Vazirlar Mahkamasining 2603 Uzunligiga qarab avtobuslar 5 ta

yil 4-noyabrdagi 48jarorining birinchi sinfga ajratiladi: j ud

katta, juda katta (jadval).
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Uzunligiga garab avtobuslarning turlarga ajratilishi.

Avtobuslar turi Uzunligi, m Foydalanishsohasi
Judakichik 5mgacha Umumiy
. Shaharsayyohlik
Kichik 7,0-7,5 yoonalishl
. Shahawa shaharlararo
Oorta 8,0-85 yoonalishl
Katta 9,-95;10-11; 11,5-12 Shahay o6 nal i s Hh
Judakatta 16,5- 18;22- 24 Shahay o 6 nal i sh
Bugungi kunda bozor igtisodiyotiga kodchal ar vV a y ool Lgc h
oO0tish aholining tramélpgan garygpaboadlbiggml
ehtiyojning yanada oshishiga olib keldi. harakatlanuvchi tarkiblarni joylashtirish
Aholining transportdan foydalanish soni va ul ar ni ng xavfsiz h a k
vaqti  transportdan ganday magsadda muhim vazifa hisoblanadi. Bu bor

foydal ani shiga ( 1 s h g a ,mamakatgmizdahbig gator huduajiyrhujjatiar
maskanl ari ga vV a h o k a zgarprlar btasdigtahgarg va b wadning diji
Tadgiqgotl ar Sshunteb %kodét adamadl Bnmogda, | u

ABE‘@'E

hollarda aholi transportdan ishga yoki AAhol i ga trans
00gi shga b olanads. h idisob- f okyodéar s at i s h hamda s h
kitobl arga koor a, ma mli akhatoigmiaz d ab o dayvit cohb (I
kuniga qariyb 20 mil | faghish tigimird lyanada hakomnélashtiribh
yoo6gaoi 4, 4 millioni yhota-t ad2b2i r f ar g it ¢@amadhget ks

transportidan f oydal anRaspgptikasi PreBidentikng Qaraig20k/1yi€ h
Andijon, Qashqgadaryo, Namangan, Xorazm, 10 vyanvar, PQ-2724son) [1]. Qarornin
Samar gand, Far g 6 okerd , Biaggadir avtotkamaspori oxdzmatlari  bi
viloyatlarida bundan ham past. 1 ming 200ta t adé mi nl as h sohasin N y
gi shl oqg t uman ma r k a hudydiaraih akompleke 6 lijtgnanmgtisodiy=——
yoo6nali shda jamoat t r svojlanpirshrgd ierishisih | hanmda mam‘ra@b
olinmagan [13].Shu sababli bugungi kunda  shahar va qishloglarida aholi bandligi

respublikamizda jamoat transportini muammolarini  hal etishda avtotransport
rivojlantirishga al ohi>izma ¢ &t i b okro 6bresraitlinsohgnd an.g
Adabiyotlar tahlili va metodologiya yoolovchilar tashish x
Ahol i ga kodr sat i | aatmosferama tzaraalin s p tagshfamalarni
Xizmatining sifatini oshirish uchun avvalo gisqartirishdir. iTransport sohasida davlat
jamoat transportlari harakatlanishi uchun  boshgaruvi tizimini tubdan
imtiyozli sharoitlar yaratish kerak. Shahardagi  takomillashtirish chora-tadbirlari

yoo6l ovchilar har akat tnidqgdoagri i©id & & @ k d Respubiikasi
aniqglab lary o agjimigay c imdaslab Prezidentining Farmoni (202@l 1-fevral,
yoonalishlarni t as hki |IPFB4Asdn)s fi2]. vFarmohreng ankagstadi, a n
intervallarini bel gi | atrarsport ysohadidagv cdavlat aboshgargvi mi
garab avtobuslar va mikroavtobuslarni  tizimini tubdan takomillashtirish,
yooénalishl arga | oyl as hRespublikening invassiteiyaviyy jozibadogligi s t |
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va eksport salohiyatini oshirish, transport Ochil ov A. M i
kommunikatsiyalarini strategik rivojlantirish gatnov vaqtidagi har ak
vV a barqaror faol i y aaml knagotasida t i saktobaosiarning
tadminl ashiddwk i bar ayto.6hHamkattahish tartibi tahlil qilinib, shahr
tashish tizimini tubdan takomillashtirish j amoat transportida
chora-t adbir |l arig @Dk ii ssamasadorligii  oshirish,  shaharlardagi
Respublikasi Prezidentining Qarori (2049 xususiy avtomobillar harakatini kamaytirish,
6-mart, PQ-4230-son) [3]. Qarorning magsadi shahar ekologiyasini j
transport Xi zmat.i kootrasahiisthnibi It ams hilsihlug e i |
tizimini yanada takomillashtirish, korxonalarining rent a
mulkchilikning barcha shakllaridagi bodédyicha madélumot |l ar ke
tashuvchilar uchun ragobat muhitini hamda Yo 6l ov c hsamamlr gt@nsport
qulay sharsharoitlarni yaratish, shuningdek, xi z mat i kodrsati shni
Respublikaing transportranzit salohiyatini yoodlovchilar oqi mi t 00 ¢

oshirishdirQar or asosi da # Y otigirhliaavishbai olib\barish yanuk [lo]lamoim
tashishni yanada Aryiovw o jtlaspottii haralatanuiachi 6 tarkile hparkini

xaritasio tasdiglangan todgor i tanl ash, ul rn
Jamoat  transportining  harakatini hamda harakt intervallarini belgilash
tartibga sol i sh, ahoyo@laové&bidramat iolga yno no
transport xizmati sifatini dsrish ularning ish hisoblanadi.
samarador |l igini oshiri ¥bol ovbcohdyliacrh ao qi=hg n
respublikamiz hamda dunyoning yetakchi avtobuslar harakatini tadqig etish usullass
ol i mlar:i koopl ab il mi ybitrad ggiagnocthcah i |oilKki rrilsamfar
amalga oshirganlar. izl anishlari da oé%an
Qulmuhamedov J.R. va boshgalarning K.P.Andreev ilmiy izlanishlarida transpor
AAvt otransport v 0o s i t aruammolatiai tadgip @tigam v vah mavm
tashishni  tashkil ti s ho noml i muamalatga yechim  topish orq@[
gool |l anmasi da O6zbekishaharResgubl iykodn alaiss h
yoo6l ovchi tashuvchi ao/d rogreorbii 4 h nti r a nasnpa8hajt i o

rivojlantirish masal alyaordil,ovydadl avacshii st a g =aa \nx
avtomobil transporti va uning tarkibi, bodyi cha tajriba Iiflarﬂ_ 0
yooénalish tarmogoi v a bergan [13.r N.N.Momozxva rA@.Laganovigi| f |

yoonalishihar gboloawnae hi lyaaod |l oqvicrii | aa OQgi Mi Nudem
ularni odérganish usul lwagul Ibarydan qi dydaglaanTHh
Butayev Sh.A. va boshqgalarning aniql ash uchun avyval
ATashi sh jarayonlarinyodmadalslhd altii r vah xwau
optimallashtirisho nkmliriak qgqed&landammasida t a
transport vositalari daoonwaki sylal ayadd@lgovcavt abao
tashish jarayonlarini tasilashtirish, jamoat etgan [12].
transportlarida yool ovcMalqad aida tkaeslhtiisrhinlig :
optimall ashtirish bodyyiucghoar i dadli u moltil rmalra rtnai hnlgi
etilgan [7]. keltirlgagn ma 6 | u mo t | anatijalaritvaa d q i
Xodjayev B.A. ningil Avt o mo b i | ihtermetdsaytlari orgali olingan ilmiy texnik

y uk vV a passajirlar t amabilsumobbasdani of ahlinmll ia

darsligida avtomobil transportida yuk va  etilgan.

y 0 61 o v cdshish ajoidalari va asoslari Jamoat transportini  rivojlantirish

bayon etilgan [8]. uchun quyidagi asosiy vazifalarni amalga
oshirish zarur:
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-Shahar yo6lovchi ottriamspetobuosngnaviud b
andanaviy turlarini t atkeomilylidsht3d ,r5 smlrd. y «

-Har akat tar ki bi v aHozrg @dqtda gmamlakatimiada al50D0 dan
konstruksiyalarini o0zagtar shahari sah ;shahar tipidagi aholi

-Yondal i s h bodoyl ab puwyltdtl @awvicda avtobus
tashishning yangi turlarini rivojlantirish; gooyilgan [7].

-Shahar koochal ar i vali zya&!| |lamamri da har
transport harakatining magsadi va turlari  xizma koorsatishda | amos
bodéyicha ixtisosl asht ihisobdaihgan avtobuslar va

- Shahar transportining barcha  mikroavtobuslarning ahamiyati juda muhim
turlarining yoonali shladrinn b oUghibbl a avtobuslar va

- Shahar transporti tarmogodni kroavtobusl ar har X i
muammolarini hal gilishda tizimli yondashuyv; yoo6lovchilarga trans

- Ziddiyatli  vaziyatlarni  maksimal koor sat moqda.
darajada yodg gqilish Hozirgi kunda Jizzax i | oy at i Ribr
turli darajalarda tagsimlash; shahar, shahar atrofi, viloyat ichi shaharla

- Harakatni boshgarishning yool ovchi tashish 00
avtomatlashtirilgan tizimlariga asoslangan yoonalishlar mavj udsc<bo
yool ovchi t akadim s pashkilt i avt obusl ar, mi kr oa ob
etishning yangi usullarini ishlab chigish taksil ar yool ovchi rc

-Shahar magi stral koorsat i [2-jaéival)l[I®o g d a
rivojlantirish va boshgalar [8]. O6t kazil gan t adf=+ q

Natija ushbuyoonal i shl ar da mél

gondirishda avtomobil transporti vositalaridan  vositalarining hammasi tijorat asosida xizm
biri bodl gaboshga vranspbru s [keoror sat uvc hi Xusu
turlariga garaganda bir gancha ustunligi va tegishliligi va ularning aksarlyatlnlr(
06ziga x0s Xxuslucshiyda | dwpdalandhi Imaddati kam qolganligi

tut adi . O6zbekiston Reepubs hkms i da mubnukgiunn (
kunda 2 min. dan ortiq yengil avtomobil, 400  tashuvchi transport vositalarining foydalan-lsh-
ming dan ortig yuk avtomobiliva90 mingdan muddat i ga qatoéiy t am_a b

N

Aholining tashishgak obéoréslagtaanyoethgtainyoj8i0r0i%ga

2-jadval me
Jizzax viloyati booébyicha yodél ovcMm) 1
2024vyil 31-avgustto | at i ga Ji zzax viloyat:i bodyi c
shaharl araro va viloyatlararo yobél
Yoo Qatnov Transport Transport
, . , ob6na . o o
T/ Yoonalish , masofasi, vositasi vositasi
soni ; :
km soni, dona rusumi
1 Shahar ichavtobus 15 167,1 200 Isuzu
yoodnal i shl
p | Shahar ‘ichi 'y 4, 94.8 87 Damas
yoonal i shl
3 Shahar atrofi avtobus 27 733,1 87 Isuzu
yoonal i shl
4 Shahar’ at r_of [ 41 651,4 348 Damas
yooénalishl Gazel
5 Viloyat ichi vashaharlararq 32 27716 64 Isuzu
avtobus yobo
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Viloyat ichi va shaharlararo
6 yoonalishli t 2 113,5 12 Gazel JAC
Jami 127 4531,5 798

O6zbekiston Re s p u b tarlakishis kerak. V&g 6 r mar katt a
Mahkamasining AYool ovaht bbusl aranvit opodtdavechi
tashish xavfsizI|ligini t a ékmicnhli aks hbgoa¢ | gdaonidra q o 61| |
goO6shi mc+4 ad bcihrol raar t o 6 mtérvalineg dodild ketgshiga va buning
2019yl 22-maydagi 424sonli qarorida oqi bati da yoolovchil a

foydal ani sh muddat.i 1 Savtopuslarrd akatishgar tsarftpshldrigad loldp a n
avtobuslarda yodél ovchikleadrandii .t &d lcthb tks Isargmgii gy c
godbyilgan [ 4]. Ushbu qoagriommi i jkrad giani btoadd miaml| a
yuzasidan hozirgi vagtda tashuvchilar oldda yo 61l ovchil arning avtob
turgan asosiy muammolardan biri bu kamayishiga olib kelishi bilan bir paytda.
harakatlanuvchi  tarkibning  foydalanish yod6énal i shdagi avto s |
muddat i tugashi vV a unihragarhaaad)naj/ayalelsikg'rmt%i
Bu esa 00z navbat i ddarajasiyatiéhipa Ilva d$akdt axavididigini
harakatlanuvchi tarkibning yetishmasligiga t ad mi nl ashni ng mu rzk k
olib keladi. Haakatlanuvchi tarkibning keladi [6].

yetishmasligi, aynigsa, Avk ommuisn@r t'ugéh@vz
paytlari da kyoodopl o vmihg d tamfadha kerakki, ularni ishlatish igtiso
bodl ganl i gi uchun beltzangadaMirrriabqsd«bgjagar%Vo
birinchi  avtobusda  ketishiga  kafolat bilan bir paytda, harakat intervali belgilan

berilmasligiga olib keladi, bu esa ularning me 6 y o r liba ketmasligi hamda hara

kutish vaqgtini oshiradi. Bu holat esa xavfsizIligi tadmin ni
yooénalishsi z taksilar i rRtemabal danelboydat us
zaruriyatini yuzaga keltiradi. Bu bir joyidan o0t ayotSgan
muammolarning oldini olish uchun vagtga aytiladi. S h a
yoonal i shl ar diatarkiblaanmng k a tharakat untervalining giymati 20 dagigadan
soni ni todgori t aqs i noltraadign keraky ¥ 0t hbve hl halflago
har akat i ntervall ariniyutgmdgor ibovvaglakhil Isa tl i
kunning tigoi z v agqt |listearvalidia 58 hdaqgigagkcha Iqa'sqaitirﬁﬂn,]
intervallarini gi s gar tmumkins lyglgany soatlardav 4h idagama@™— o
katta boélgan yooénal i sbholéaridsahgi maigqshidig as img & io r
avtobuslan i katt a sigbéi mldam @lish o kuniasidaa ringeavaini -2
almashtirish va boshga ishlarni amalga dagigagacha oshirish mk i n . Yool o\
oshirish zarur bodél adioqgi mi kichik boodol ggan vy
Muhokama dagiqga yoki undan kodpl

Yoonalishlarda y 0 0 |IQolgan h itakh@shlanda  Harakath i istdrvali
uchun avtobuslarning yYadliomvchtiddgdér iogt mnh ias

aholiga transport X i z nbalgilanadi[8].k 0 6r sat i sh si fat
va harakatlanuvchi tatkidan samarali Shahar ichi yodnal i :
foydalanishga hamda harakat xavfsizligiga avtobuslarnings i g 6 i mi ni yoonal
katta tabdsir koodérsat adpiaytAvdtaob wesilgar kiovg sygh
yooO6l ovchi ogi mi ni ng quyov@ltowcahi uno aqigmivraiqrtg v a
yoonal i sh uzunl i gi b o quyidagidihatanldsiatgvsiya stiladij®ivad):h i g a
hamda yool sharoitidan kelib chiggan hol da

a7
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Yodbl ovchi 0gi mining quvvatiga avtob
Tigoéiz paytdangoogéalr .
yobélovchilar s Avtobusning umum
350 tagacha yoo 30-35 o006rin
350-700 yood6l ovchi 50-60 od6rin
701-1000 yod6l ovch 80-85 o06rin
1000 tadan kobd 100-120 od6rin
Avt obusl ar sonivai - avtobuslar parkituzilmasini yaratish;
yooll arning transpor - tashish imkoniyatiyetishmasa, avtobuslaraa d |
va atrofmuhit ifloslanishining ham ortishiga, yo 6énal i shl ar oo0rt asWa
tashish tannar xi ni ng - harakatni tashkil etishning ogilona shakllarg | a
Shunday qil i b, yoona haydovchilar brigadalari ishini tashkil etish \
Ssigoi mini todgor i t yool ovchilar t omoni n
ahamiyatga Aevgtaobhicdlaa t o6l ash tizimlarin'o
yoolovchilar ogi mini hakozolar. s h
turiga qgarab aniglanadi. Shahar ichi Xulosa
yoonalishlarida y ool Yoonalishlarda t o
ketishiga ruxsat berilgani uchun avtobuslarni t anl anganda yool ov [
tanlashda turib ket adyoodnal i shi bodyi cha rai
ham hi sobga aHilar nbdad i . xususiyat hisoblanadi. Shaharlar,
todéldirish medyorida tyoonalishlarda avt Up ¢
bodéyicha avtobus saloruchun tashish qul ayM™sigli

band qgilinmagan 1 m2 maydoniga 4 ta Kk osatish sifati va tashish tannarxi as

yoo6l ovchi, tigoi z soakood6rsat kich bodl i b vchhii

todgori kelishi kodérsamuvofigq bodl gan avio b
kam xarajat sarflanib, aholiga yuqori saviy%O

Aholiga sifatli transport xizmati transport Xi zmat.i KIONO
koorsatish juda muhi mavtobus turi vV a ANl LO i
vazifaga tizimli yondashish kerak. migdoriga va xarakteriga, tashish sharoitig

Transport Xxizmati sifatini oshirish todgor i kel gandagi na
uchuntizimli yondashuvy a 6 n i sofi a h atezlikda harakat gila oladigan avtobuslardan
yoonalishlarining ma 6 fagat yuqori tezlikda xavfsiz harakaini
X1 zmat kodérsatadigan tadédminlaydigan yoo6lshm:
jarayoniga ajratish ishi quyidagi ketma foydalanish magsadga muvofiqdir.
ketlikda amalga oshirilishi kerak: Magsadgamu v o f i ¢ bodl ga
yool ovchilar oqi mi t a oturi tanlanganida kam xarajat sarflanilg | i
vV a doi miy XUsusi yat aholiga yuqori saviyada transport Xizmati
shuningdek, tashish uchun haqigiy talabni kodrsatiladi. Lekin bu
aniglash; sigoi mi, yooOl ovechi 0(
yoonal isdd wirc ha haraxarakteriga, tashish
tarkibning ratsional turlarini va ularning kelgandagina kuzatiladi. 0€ori tezlikda
sonini hisoblash aniq hisoblash; harakat gila oladigan avtobuslardan faqat
shahar atrofiga xi z matyugori tezlikda xavfsiz harakatni
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taédminlaydigan yool & \Bitayev  Sh.A. 6via gbashahlarg Tashish
foydalanish magsadga muvofigdir. jarayonlarini modellashtirish va

Harakatl anuvchi tar kidpttiuaildias htoidbrgios h. T
tanl ash, yoonal i sh bo &yXodjdyev BlAuArtomolillgrda hyakr va b i r
soati uc hun soat !l ik y 0 6 | o pasdajirlar otaghismi rasoslari. T.:
hisoblab, harakat intervallarini cOb6zbeki syilone, 2002
tashkillashtirish. Y 09. Ochilov. A. M. (2021). Avtobuslarning h d
X1 zmat kodr sati sh ma d a n igatnov vaqgtidagi harakat rejimlariniv a
xavfsizlikni tadbdlaninin | a s h tahlili.y Oz ydz 2 Nzt
kuchaytirish aholiga sifatli transport xizmat StcOdzmt stelsdzr = MBR)H MIse
kodr s atblatlaydini k a 19-24.

10. Odilov N.E. (2022). Jamoat
transportlarida yoo
Foydalanilgan adabiyotlar aniglashning zamonaviy usullari
1. O6zbekiston Respublikatahllif jrOdzdS O d ,40Q)3dzts

AAholiga transport X i 130:137. i kodrsatish

hamda shaharlar va qishloglarda 11. Rahmonqulov, F. X., Almanov, F. S.,

avtobusl arda yod6él ovclOmonnov, N. A. I§ f

tizimini yanada takomillashtirish chora transportini matematik modeli tuzis

tadbirl ar g P@2aatkgonlir i s i d dajariladigan ishlar  keteaketligi.

garori 2017 yil 10 yanvar. Academic research in educatio
2. O6zbekiston Respubl i k asciences3(TSTU Conference 1), 7

ATransport sohasida davlat boshgaruvi 732.

tizimini tubdan takomillashtirish chora 12. Ob6zbekiston % uk

tadbirl ari t5640-gpolir i s i d a/azigligi P FJizzax V|onat

farmoni 01.02.2019il. boshgarmasining Jizzax V|ona
3. 00 z b e RespublimasPrezidentining bodéyicha shahar, <Es h ¢

AYuk vV a yool ovchi t aishih i shdharlataro z vam iviloyatlar

tubdan takomillashtirish chottadbirlari yool ovchi t ashha & yho

todgor i s t4e38swmii garol® Q ma 6 | u mo t2024wil i 31—a\(gust—

06.03.2019%il. holatiga)
4. O6zbekiston Respublld Aaniszov MazXi.r [Aavrt o mebli |

Mahkamasining AY o d Ixocawcfhsiilza ringii ni { @) M

avtobusda tashish xavfsizligini gool | anma, 9 )

tadébminl ashga doi-r g o O(bttps://arm.tdpushf.azikioblaa/fayl
tadbirl ar t esonfdarorni. s i da 01461i2024081.pdf).

22.05.201%il. 14. Odilov, N., & Muxtorov, A. (2022).

5. O6zbekiston Re s p u b | Avtomobillar harakatini xavfsiz tashkil
Mahkamasining A A v etishda GPS tizimlaridan foydalanish
transportida y 0 61 o v ¢ h samaradorligiAcademic research in
tashish goi dal ar-i t o 6 educational science8(2), 298303. 8 2
sonli garori 04.11.2008il. 15. https://lex.uz/docs/246740

6. Qulmuhamedov J.R. va boshgalar, 16.https://cyberleninka.ru/
Avtotransport v osit a7 hip//iveweautopnandd/ ovcec hi | ar
tashishni tashkil etish. T: ¢l LM ZI YOe,
2016.
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UDK. 629.3.015.3
AVTOMOBILLARNING AERODINAMIK SINOVIDAGI TADQIQOT NATIJALARINI
EHM DASTURLARIDA TAHLIL QILISH

Ergashev Dostonbek Pratovich
Andijon davlat texnika instituti
Avtomobilsozli k va transport kafedra
E-mail: dostonpratovich@gmail.com

Ushbu magolada avtomobil aerodinamikasini tadqiq etishda eksperimental va dastuET)
usullarning integratsiyalashgan yondashuvi tahlil gilinadi. Tadgigotning asosiy magsadi
aerodinamik trubaida olingan masshtabbdal sinov natijalarini Python dasturlash tili asosida
ishlab chigilgan ilmiy hisoblash dasturi yordamida qayta ishlash va aerodinamik qgarshili
koeffitsiyenti (Cd) ni aniglash metodikasini ishlab chigishdiadgigotda M1:10 masshtabli

avtomobilmodelizn/ s dan 10 m/ s gacha boolgan tezl: o]
natijalar. asosida Cd gi ymat i ni aniqlovclz k
jarayonda SciPy kutubxonasinirgirve fit f unk si yasi gool | ani déviya n s Hi
gi ymatl ar orasidagi o0goi sh N5% dan oshma@énl

tezkor matemati k model ga Kk eblash vaiCEDhmodellad bilam i
taqqgoslash imkonini beradi.

Kal it seradindmika, :aerodinamik truba, Python dasturlash tili, aerodinamil<
garshilik koeffitsiyenti (Cd), CFD, kvadratik regressiya, masshtabli model. ><
This article analyzes an integratedpegach combining experimental and computational
methods in the study of automotive aerodynamics. The main objective of the research is=te=
develop a methodology for processing the results of scaled model tests obtained in a wind tur@

using a scientific cmputation program developed in the Python programming language, and
determine the aerodynamic drag coefficient (Cd). In the study, a 1:10 scale car model was te
within a velocity range of 2 m/s to 10 m/s. Based on the measurement results, a quadratr)
regression model was constructed to determine the Cd value, utilizing the curve_fit function from
the SciPy library. The deviation between the calculated and experimental values did not exceed
N5%, which indicates t he hitscphfirmatatcthe Pyahobased f t he
program allows for the rapid transformation of wind tunnel test data into a mathematical model,
graphical calculation of Cd, and comparison with CFD (Computational Fluid Dynamics) models.

Key words: aerodynamics, wind tumel, Python programming language, drag coefficient
(Cd), CFD (Computational Fluid Dynamics), quadratic regression, scaled model

Tadgiqot natijalari shuni tasdiglaydiki, Python asosidagi dastur aerodinamik trubaidagi sinovlarg
r e

Kirish
Avtomobil sozl i k s a haishdai avtomabitiggi koastruktiv
yilliklarda jadal rivojlanib, transport xususiyatlari bilan bir gatorda uning

vositalarining samaradorligi, xavfsizligi va aerodinami k kodérsat kichl
ekologi k tozaligiga bahaniyg akasb tetadi. aGhlinki r avtdmelsl k i n
ortib bormogda. Ushbu talablarga javob harakatl|l anayotganda ung e
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asosiy tashqi kuchlardan biri b& havo xususiyatlari  natijalarni  noaniglashtirishi
garshilik kuchidir. Mazkur kuch mumkin. Shu sababli, dastlabki bosgichkard
avtomobilning y osimall g 6Gd i a hisoblagta , uchuma kmatematik

tezligiga, harakatdagi barqarorligiga hamda modellashtirish va dasturly vositalardan
ekol ogi k koodr sat ki c hlfeydalamsh kend targatyani t a tabsir

koorsatadi[1]. Soo6nggi yillarda

Havo qarshilik kuchi avtomobil texnologiyalarining rivojlanishi  natijasida
tezligining kvadratiga proporsional ravishda CFD (Computational Fluid Dynamics)
ortadi. Bu esa yuqori tezliklarda havo dast ur |l ari keng qodéll ani
garshiligi avtomobil harakatiga agshilik yordamida  ogim maydoni  ragamli
koorsatuvchi eng a s o gnodellaslhtidlib, hagiaar va yurbalemtaod|im .
Masalan, 90 km/soat tezlikda  xususiyatlari tahlil qgilinadi, Cd qiymati
harakatlanayotgan yengil avtomobilning hisoblanadi. CFD natijalari aerodinamik
yonil gédi sarfining tyl@aidagiy tajribalab @ilan sfolishtir:ﬂg’andaCT)
aerodinamik garshilikni yengishga 90i95% aniglik bilan mos kelishi

sarflanadi, 120 km/soat tezlikda esa bu kuzatilgan[5]. Bu esa ushbmetodikaning <
koor s ai7R fozdachabadi[2]. Shu yugori samaradorl|l i giEi k

sababli aerodinamikani optimallashtirish Birog, CFD dasturlari ham katta
yoqil goi t ej amkor | i ghisoblashvquyvatinie thlab | giagiivi ularnil )
samaradorlikni oshirishda eng muhim o006zl ashtiri sh mur a kz b
omillardan biri hisoblanadi. Shu boi s, oddiy taj =Db a

Aerodinamik qarshilikni ifodalovchi Cd ni tezkor hisoblash imkonini beruvchiD:
eng muhim parametr bu aerodinamik yengl dasturiy vositalarga ehtiyoj mavjud.

garshilik koeffitsiyenti (Cd)hisoblanadi. Cd Python dasturlash tili va uning kutubxonalari

gi ymati ganchal i k pas bundap 0 Vositalarni a yaratishma b i kén ng
aerodinamik  samaradorligi  shunchalik  imkoniyatlarga ega. Aynigsa, NumPy,
yugori bodl aédyilardaishdab a | &aiPy, MatBlotlib kabi ilmiy kutubxonalar va><
chigarilgan avtomobillarning Cd Tkinter GUI kutubxonasi foydalanuvchilarga
koeffitsiyenti odatda 0.4%.50 atrofida qulay interéys yaratish imkonini beradi [6]. ==
bodél gan. Zamonavi ya Yy engMdzkura viadgigotairyg i Idblzsarbltgiﬂ_
esa b u k o 610s &8t2k i @ h a | GshyBAn&nd iboratki, Python asosida ishla

badzi el ektr a v idoz2tho b ichidilganm dasturiyevesida yd@rdar@ida Cd i
darajasigacha tushirilgan[3]. hisoblash jarayoni soddalashtirildi.™)
Cd ni anig aniglash avtomobil Foydal anuvchi turl i t ezl

prototiplash jarayonining ajralmas qgismidir.  garshilik kuchi, havo zichdii va frontal
Anbdanaviy ravishda Cdyaenedi khami k maddhmaniod d ar n

yoki y ool s6 Inovad aa dagtua kvadratik regressiya yordamida Cd ni
Aerodinamik trubaida sinovlar juda anig ani gl aydi va natijalarni
natijalar beradi, chunki unda havo tezligi, tagdim etadi. Ushbu yondashuv aerodinamik
yoonalishi va boshqga &barsatkarchbgataiy ndaotrlas
gilinadi. Ammo bu usulning kamchiligi samarali va tejamkor usul 6d i b X1 z ma't

shundaki, aerodinamik trubalari juda gimmat  qilishi mumkin.
inshootl ar boa&l ioM,t k at iasNaashtablianpdeliarbva aerodinamik

katta mabl agd va vagqttrubadadi sinbvusyliari adi [ 4] . Yool
sinovl ari esa real s h ar évitomobil ad&radidamkasiniatddgig b i r c
ob-havo sharoitlari, shamolning gilishda kodpincha ma s S
o6zgaruvchanligi va qoypybbhni hgdi .t urBlui usul
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aerodinamik trubalaridan foydalanishga qurilmasi loyihalandi. Ushbu quriimada
nisbatan ancha &nli va amaliy jihatdan kichik modell ar sinovdan
qulay. gismida 1820 m/s gacha havo oqgimini

Havo ogi mining h a rhardkatlantirish imkodiyaloc h a
ochiq konturli va yopiq ishchi gismli sinov

OMASI

lrasm. Yopiqg ishchi qi srﬂhgeaodirmrgilasindwaqmilmgshan hi

Qur il mani undagi havzomniy bogﬁhhhgahsmtmnel
kanali va ishchi gismi bir hil diametrl, Tunnel ning havo t ezdTl gi

koondal ang kesi miva ay gismnishchi gismaléb lbelgdaadg i m
.1:738 x
N
lHY!)JE
lwv:
n.
2rasm. Aerodinami k quril madagi havo oqimi tezl

Sinalayotgan model ishchi gismga tezligi maksimal giymatga erishadi. Quyida
joylashtiriladi. Ishchi qism aerodinamik ochiqg va yopiq ishchi gismlarning afzallik va
trubaning eng tor gi skmaimclho & li kb agaru nk a 6 roigh mc h i
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|
m

. . i

3-rasm. Aerodinamik sinov qurilmasi sxemasi

Ishchi gismning muhim parametri bu muhi m bool s a, yopi g U) S hc
sinal ayotgan model ni kegak. havoni toosib
golishidir. Odatda bu parametr sinalayotgan Tadgigotlarimizda M110 masshtabli
model ni ng har aktishahil i nodellac hkaehiki raerodinamik trubaida

gi smning koéndal ang ooé6lhovamin oétkasibldgiOSin

munosabatga bogdl i g. 2 Agsardan sl1D nra/$ aggcha oaligd

mo d e | i shchi qisminingékg)a')mtdiaﬂialncgi.yuzwmdz y
kooproq egallab ol sa, modkethingi stmurdgedowmnlli fi 9§
havo ogining urilishi eksperiment tezli kda model ga t a%i}r
natijalariga katt a t garskilik r kuckio ) samax s us Oil oc
ishchi gismli stendlarda ushbu ta'sir  uskunalari yordamida gayd etildi.

koor sat ki chi yopiq i s Mazkur natigalars asbsidh adasgugy

nisbatan ancha kam. Shuning uchun ochiq t adé mi not ga o6l chang qi

ishchi  gismli  aerodinamik trubalarda  ular asosida aerodinamik garshiliknin
ni sbatan katta o6l chatnelzil i mkce lbloagrdnlii gqs i maatsehma t

imkoniyati mavjud. Shunday qilib, dastur aeradimik trubaida
Aerodinamik trubadan foydalanish olingan tajribaviy natijalarni matematik
magqgsadigagarab ishchi gism turi tanlanadi, mo d e | bilan uygodéunl as¥ht i
agar turl i model | ar da L&onarpd twhulent sgimiamingl radi =
o0t kazi sh ker ak b o 6| s aHava ogiriging xarakteriilagnimey poki
modelni oson joylash uchun jihozlanishi t ur bul ent boo6l i shi mu mKk i
kerak. Yoki ochiq ishchi gismli qurilmadan Laminar ogim i havo qatlamlari
foydalanish magsadga muvofiq. Lekin ochiq tartibli harakat giladigan ogim. Bday
ishchi gismli aerodiamik quvurlarda tashqi reji mda energiya yoodqgot
muhit ta’siri hisobga olinishi zarur. bodél i b, garshilik kuchi
Ochig ishchi gismdagi turbulentlikni Turbulent ogimi girdobli va notekis
ta'minlash qiyinchiliklar keltirib chigadi. ogim boolib, energiya yo
Agar ogim turbulentligini kichik giymatlari Cd giymati vyuqori bool ad
Oqim rejimini aniglashda Reynolds Sdmlagila’t‘di:
Y _U v
bu yerda:

L i xarakterli uzunlik (model uzunligi),
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€ | havo dinamik govushoqligi.

Sinovlar M1:10 masshtabli modelda aerodi namik trubai da
olib borilgani sababli, Reynolds soni haqigiy  giymatlarni moslashtiradi,
avtomobil sharoitiga nisbatan kichikroq Cd ni hisoblab beradi,
boo | adi , |l ekin ogi m Xagiqiy sva yhsablangan i matijalarni
o6rgani shda yetarli agrafikl bedadkodrsatadi.

Aerodinamik garshilik CFD va aerodinamik trubaidagi
koeffitsiyenti (Cd) natijalar solishtirishi

Cd 1 aerodinamik samaradorlikning CFD modellashtish natijalari
asosiy koorsat ki chi . aefodimamik irubaadenolikgan natijalas bildna
o6l changan gar shi |l i k yuqdtiu darajpda mois y keladi. | Masaian,
yordamida Cd quyidagi formulargali gayta Martini va hammualliflari yuk avtomobili
hisoblanadi: boéyicha olib borgan tad

. 'O aerodinamik  trubaidagi Cd qiymatlari(7)
°© ) orasida 45% farq kuzatilgan [5].

Masshtabli modelda olingan natijalar ~ Aerodinamik  trubaining konfiguratsiyasi<
hagiqiy avtomobitloégohien ii ebgégiedaezil arl t a
qoo6l lanil maydi, ammo [l 8 tadgigotlari shunin tasdiglaydiki,
muhim ahamiyatga ega. Chunki Cd kichik masshtabli aerodinamik trubaidag
o6l chovsi z katt al i k sinoviaip gastutly, modelfaghirigh| bilan
masshtabidan mustagitd[2]. Shu jihatdan uygoun hol da qool | Zl s a,

kichik aerodinamik trubaidagi sinovlar ilmiy =~ giymatgaeg bo ol adi .

asoslash uchun vyetarli darajada ishonchli Dasturiy metodika <
natija beradi. Kichik aerodinamik trubaida M1:10

Matematik modellashtirish masshtabli model ustida olib borilgarm

O6l chov natijalari tabaasnatjasidadurlicazikiarda @ vis <
garshilik kuchi tezlikka nisbatan kvadratik 10 m/s) havo qarshilik kuchi qiymatlari><)
bogéliqlikka liedastuiy Shuol shdagpan. Birogq, 0¥l ct
tadminotda quyi dagi méhgekdanib qoksih aemdamik xususiyatiarni =

V0 O OO O tooliq tahlil qilisf@L i mk

bu yerda boi s, olingan =ekspe me I

abc i tajribaviy ma Gatamatis tmodelfaghtifish orgali  tezlikk e
moslashtirilgan koeffitsiyentlar. bogo6liq aerodinamikF)qgar

curve_fit funksiyasi yordamida har bir ~ analitik ifodasini hosil qilish magsadga
tezlikda 061 ¢ hanga nmuvofigdjri Ushby variféPythpm dasturlash
foydalangan holda optimal parametrla  tilida ishlab chigilgan dastur yordamida
aniglandi. amalga oshiriladi.

Olingan model yordamida dastur:
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2 m,s dagi garshilik kuchini kiriting:
2.5 m/s dagi garshilik kuchini kiriting:
3 m,s dagi garshilik kuchini kiriting:
3.5 m/s dagi garshilik kuchini kiriting:

4 /s dagi garshilik kuchini kiriting: (f)
4-rasm. Dasturga tajriba natijalarini kiritish oynasi <

Dasturiy vosita quyidagi ketma Har bir tezlik uchun haqiqgiy havoE
ketlikda ishlaydi: garshilik kuchi, model asosida hisoblangaO
-Foydalanuvchi 2 m/s daa 10 m/s havo garshilik kuchi,hagigiy vaisoblangan
gacha bodlgan tezl i kI|Gdroiymatlad @nigtahadi nhgrada natijaiavZ

garshilik ~ kuchi  giymatlarini  kiritadi. oynasi da mat n Kkoor iywi sh
Shuningdek, havo zichligi ") va orqali foydalanuvchiga taqdim etiladi.

avtomobilning frontal yuzasi (A) giymatlari Dastur quyidagi afzalliklarga ega: <
kiritiladi. curve_fit funksiyasi yordamida - Kichik aerodinamik trubaida m
ushbu parametrlar tajriba natijalari asosida o0 6t kazi | gan tajriba rni
aniglanadi. modelga keltirishmkonini beradi.

Matematik model sifatida quyidagi - Cd giymatlarini avtomatik hisoblab><
regressiya tenglamasi tanlanadi: beradi va grafik koor.ini
DL W U W® - Aerodinamik trubaidagi natijalarni
a,b,ci moslashtirish koeffitsiyentlari. CFD yoki boshga nazariy modellar bilar&

taggoslash uchun qulay vosita sifatid
xizmat giladi. ;
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20.0 1

17.5 1

15.0 4

12.5 4

10.0 4

Qarshilik kuchi (N)

7.5 1

5.0 A

2.5 1

Hagqigiy ma'lumotlar
—— Model: 0.0459v™2 + 1.8985v + -2.6018
0.0 1 ,

2 4

Xulosa

O6t kazil gan
modellashtirish natijalari asosida quyidagi
ilmiy va amaliy xulosalarga kelindi:

Masshtab model sinovlari
samaradorligi. M1:10 masshtabli avtomobil
modeli ustida kichik aerodinamik trubaida 2
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This paper explores the application of machine learning methods to analyze physiological
data collected from smartwatches. The objective of the study is to monitor health and evaluate
cognitive performance based owicators such as heart rate, sleep duration, and physical activity.
Logistic regression and random forest algorithms were employed as the main methods. Experiment
were conducted using data from 100 participants. The results demonstrated that thefoaestom
algorithm achieved higher accuracy (0.88). The conclusion emphasizes that smartwatch Ea oF:

serve as a reliable source for health monitoring and cognitive performance optimization.

Keywords: machine learning, smartwatch, physiological data, heart rate, sleep mon#o#ing,
cognitive performance, healthcare, random forest, logistic regression, 10T, data analysis, ar

insomnia, health monitoring.

Introduction

The utilization ofsmartwatch technology
for health monitoring and analysis is gaining
traction. Equipped with sensors that track
various physiological parameters and physical
activities, smartwatches can provide valuable
insights into an individual's health and well
being.The data gathered by smartwatches can
be analyzed using machine learning (ML)
algorithms, aiding healthcare professionals in
making more informed diagnoses and
treatment plans [B]. ML enables the
automatic analysis of collected data to identify
health  rsks, recommend personalized
interventions, and optimize  cognitive
development. Examples of neural networks
and decision tree algorithms demonstrate their
applications in predicting health risks,
detecting anomalies, and offering tailored
lifestyle and meital recommendations [4,5].

In parallel, increasing attention is being

paid to the analysis of the complex
relationship between chronobiological
processes and intellectual growth.
Chronobiological processes, including

circadian rhythms (internal biologicalocks
operating on a 24our cycle), play an
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essential role in regulating slegmk
patterns, hormone secretion, and cogni
peaks and troughs [6,7]. These proc S
influence a wide range of physiologi&
functions, such as sleep cycles, metabolisgn,
and hormone production, which direﬁ
impact attention, memory, and prob
solving abilities. Disruptions in natu
rhythms, such as irregular sleep patternsacan
lead to fatigue, cognitive decline, and mdo
disorders, negatively affecting overah=
cogntive performance [8].

Understanding chronobiologi
processes opens new avenues for optimizi
educational practices. For example, studigs
have shown that circadian rhythms dictate
optimal times for learning and memory
consolidation. During these peak joels,
cognitive performance is enhanced, making it
crucial to align learning schedules with
individual  biological  rhythms  [6,7].
Moreover, variations in chronotyp&s
morningoriented (larks) and evenirayiented
(owls)d highlight the need for personalized
approaches to academic and professional
activities, such as adjusting lesson schedules
and optimizing work environments (Fig.1).

hmig
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Noon
12:00
High alertness
10:00
Highest testosterone secretion

09:00
Bowel movement likely08:30

Melatonin secretion stops
07:30,

Sharpest rise
in blood pressure06:45y

06:00

Lowest body temperature 04:30

02:00

Deepest sleep
00:00

Midnight

Figure 1. Circadian rhythm typical of an early riser: having lunch at noon and going to
10:00 PM [9]

By leveraging smartwatch technology to
analyze these rhythms in rdahe and
employing ML algorithms to process the data,
individuals and educators can create strategies
to promote healthy habits and cognitive
efficiency. For instance, monitog cortisol
and melatonin levels can help identify optimal
learning and working times, while minimizing
disruptions in circadian rhythms through
consistent sleep schedules and reduced screen
time before bedtime can foster better
cognitive outcomes [10,11]

This article explores the intersection of
smartwatch technology, machine learning, and

chronobiological processes to provide
innovative  approaches for enhancing
cognitive  development. By aligning
physiological insights  with  tailored

educational and lifegle practices, it aims to
contribute to the creation of environments that
support optimal learning, health, and well

being.
Methods For Analyzing
Chronobiological Processes In Mental

Abilities Development
The study of chronobiological processes
offers significant insights into human
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Best coordination
14:30

Fastest reaction time
15:30

Greatest cardiovascular efficiency

and muscle strength
17:00

18:00

18:30Highest blood pressure
19:00Highest body temperature

1:00 Melatonin secretion starts

2:30
Bowel movements suppressed

maturation, which is inherently a compZ
biological phenomenon influenced
psychological and environmental factQrs:
These processes underscore the ini%e
relationship betwen personal growth
educational competence, emphasizing th e
of circadian rhythms in cogniti}$<
developmentKey aspects of this relationsHip
include:

fCircadian Rhythms and SIeMdak@_
Cycles. Circadian rhythms strongly influem
the sleepvake cycle Sleep quality anGe
quantity are critical for cognitive functioRis)
such as memory, attention, and problem
solving.

1 Optimal Learning Times. Specific phases
of the circadian rhythm are ideal for learning
and memory consolidation. Learning during
wakefulness @d consolidating memories
during sleep are fundamental for cognitive
development.

fCortisol Levels. Circadian rhythms
regulate cortisol fluctuations, which facilitate
adaptation to stress and environmental
changes. Elevated cortisol levels correlate
with increased cognitive activity.
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0 Wearable Sesors.Devices like smartwatches

0 Environmental Sensars Devices assess
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1 Melatonin Production. Darkness & Biometric  Sensors. Tools such— as
promotes melatonin secretion, regulating electroencephalograms (EEG) and
sleepwake cycles. Disruptions in melatonin  electrocardiograms (ECG) measure brain
production negatively impact sleep quality  wave activity and heart rate, respectively.
and cognitive function. d Activity Sensors. Accelerometers and

T1Age-Related Changes. Circadian rhythms  gyroscopes track physical movements.
evolve throughout life. Adolescents, for 2. Data Transmission and Storage
example, exhibit later sleep and wake § Data from loT devicess transmitted securely

preferences, potentially affecting academic via Wi-Fi, Bluetooth, or cellular networks to
performance due to misalignment with central processing centers.

traditional school schedules. 8 Cloudbased storage solutions, such as AWS,
fEducational Timing. Adjusting lesson  Azure, or Google Cloud, are used for efficient

schedules to align with  natural dal data management.

preferences of various age groups cam. Data Preprocessing .

improve learning outcomes. d Sensor data undergoes cleapifiltering, an
TShift Work and Cognitive Impairment.  normalization to ensure accuracy %

Individuals in shiftbased occupations face  reliability.

disrupted circadian rhythms, often leading tog, Algorithm Development:

cognitive impairments, particularly in tasks g circadian Rhythm Analysisi identiﬁez

requiring sustaied attention and critical patterns in sleepvake cycles. O

decisionmaking. ) & Mental State Analysis links brain wave daz
fIndividual Variations 7 Chronotypes. (e.g., EEG) to cognitive states.

Chro.notypes reflect. per'sonal preferences fora Pattern Recognrdn T detects anomalies
activity times. Morningoriented ("larks") and trends in chronobiological data aﬁect(

performane based on the time of day.
Understanding and leveraging these
rhythms can optimize cognitive function,
educgtlonal practices, and vyork §chedules, and peformance.
aligning them with natural biological patterns %r

eveningoriented ("owls™) individuals mental abilities
EXperience variations n COgNItive 5 - \achine learning and artificial intelligence m
models help predict and analyze patterns iI{

data[12,13]. For example:
0 Regression analysis predicts mental alertness

to promote welbeing. 0 Image data analysis extracts key feature

Technological Tools For Chronobiologich pattern |(J!ent|f|cat|on [15]. . —
. 0 Personalized recommendations  opti
Analysis F'I'ZS

Advances in Internet of Things (IoT) ] mental abilities through tailored activities.

. . : User Interface Development
technologies facilitate the analysis of 3 Mobil b dashboard i |
chronobiological processes through integrated i 0 Iefapgs oLwe as doar st_p{ow e-rgza
hardwaresoftware systems and algorithmic Ime  feedback —on mood, activity, an

support.The following tools and methods are ~ co9nitive ;urgptlon, along with actionable
employed: recommendations.

10T Sensors 7. Data Security and Privacy _ .

0 Robust mechanisms ensure compliance with

data protection regulations such as GDPR,

safeguarding user privacy.

Collaborative Research and Evaluation

d Collaboration with healthcare professionals
and cognitive scientists ensures system
effectiveness through rigorous testing and
evaluation.

and fitness trackers monitor heart rate, sleep
patterns, body temperature, and physicaé
activity. :

lighting, temperature, humidity, and noise
levels.
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This is a complex and interdisciplinary
work that requires knowledge of IloT
hardware, data science, machine learnamy,
well as chronobiology and cognitive science.
Empirical Findings From Smartwatch Data

Analysis

Recent studies underscore the utility of
wearable devices like the Samsung Gear Sport
smartwatch in  measuring physiological
parameters. A comprehensivavaluation of
heart rate (HR) and heart rate variability
(HRV) using photoplethysmography (PPG)
demonstrated that smartwatches provide
reliable data during sleep, albeit with certain
limitations during wakefulness [14].

For example, in a study involving 28
participants, HR and HRV parameters were
compared against ECG measurements. While
HR and timedomain HRV showed acceptable
accuracy during sleep, deviations in other
parameters during wakefulness highlighted
areas for improvementA study by [14]

ISSN: 3064966
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evaluatel the accuracy —— of
photoplethysmography (PPG) signals
collected by the Samsung Gear Sport
smartwatch, specifically focusing on heart rate
(HR) and timedomain heart rate variability
(HRV) frequency parameters. The results
were compared against a medigadde chest
electrocardiogram (ECG) monitor to assess
the smartwatch's reliability in measuring
physiological signalsThe study involved 24
hour monitoring using the Samsung Gear
Sport smartwatch and the Shimmer3 ECG
device in 28 participants (14 men and 14
women) who were engaged in their daily
activities. The researchers assessed H d
HRV  parameters during sleep
wakefulness. The parameters obtained
the smartwatch were compared with the ?
reference  using Pearson correlas
coefficient, BlandAltman plot, and line
Z

regression methods (Table 1).

Table
Table 1. Comparative analysis of data from Samsung Smartwatch and Shimmer3 devices
Pearson Confidence interval Average Mean
Parameter | correlation | P-value -rag r2 absolute,m
- (95%) deviation
coefficient error <E
HR 0.941 < 0.001 [-7.53, 6.77] -0.38 0.882| 1.06 ><
AVNN 0.960 <0.001| [-83.87,108.59] 12.36ms 0.909| 19.79
RMSSD 0.778 < 0.001 [-68.49, 32.01] -18.24ms | 0.405| 22.44 =
SDNN 0.802 < 0.001 [-72.66, 28.29] -22.19ms | 0.246| 23.31
PNN50 0.964 <0.001 [-13.21, 11.58] -0.81 0.926| 4.31
LF 0.784 <0.001| [-1763.66, 834.77] -464.45ms® | 0.206| 476.13 e
HF 0.782 <0.001| [-1188.67, 693.23] -247.72ms” | 0.462| 299.77 | )
LF/HF ratio 0.622 <0.001 [-2.24, 1.72] -0.26 0.216| 0.693

As a result, itwas proven that Samsung
smartwatches provide acceptable values for
HR frequency, timelomain HRV, low
frequency power (LF) and higihequency
power (HF) during sleep. On the contrary,
AVN and HRV during wakefulness
demonstrate satisfactory accuracy, anbept
HRYV parameters have high errors.

In our research, 4 firstear master's
students were selected for testing. Students'
participation and learning in the educational
process were monitored through the
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www.hemis.samtuit.uz (https://hemis.uz)
platform. They were given the Galaxy Watch
SM-R800 smartwatch for constant wear,
timely support and special settings. The
smartwatch includes sensors such as a heart
rate  monitor, accelerometer, gyroscope,
barometer and ambient light sensor. It has a
number of fitnes tracking features such as
starting a physical activity, quickly viewing
movements, monitoring sleep, measuring
heart rate and stress levels. Galaxy Watch is
designed to work with Android smartphones
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and can be configured and viewed via a
smartphone. Daton sleep, walking steps, and
heart rate (ID, Date, sleep onset, sleep end,
sleep period, sleep quality, steps, and heart
rate) were obtained from people using
smartwatches throughout the day [16,17].
This data can be
daily activties. For example, sleep duration. It
is known that there is a strong correlation
between sleep duration and memory. Sleep
plays an important role in consolidating
memories, which involves transferring
information from shorterm memory to long
term memory When we sleep, our brain
processes and consolidates information
learned during the day, which helps us
remember it better [8].
Machine Learning Of Human
Physiological Data Collected By Wearable
Smartwatches

The methodology of developing an
algorithm for automatic analysis and
diagnosis of human health through
smartwatch technology includes several
stages. First and foremost, it is necessary to
define measurements of health parameters.
Actually, smartwatches typically are able to
measure various physiolagil parameters,
such as heart rate, blood pressure, blood
oxygen levels, and sleep patterns, as well as
physical activity, such as steps, calories
burned, and distance traveled. Additional

O pH T T T E
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sensors can be added to smartwat
measure  other  parameters clsu
temperature, and even ECG signals [18].
After defining the measurements of
health parameters, the data collected by the
smartwatch and must be processed and

as

u s e danalyzed. Machiné learreng glgerahms$ sudhs

as neural networks, decision trees, and logistic
regression can be used for data analysis.
These algorithms can beained using data
from big datasets of individuals with various
health conditions to identify patterns and
correlations  between  various  health
parameters and health outcomes.

The algorithmshould then be validaﬁ%e
using an independent dataset to e
accuracy and reliability. Algorith
performance can be evaluated using metd
such as sensitivity, specificity, and area u
the curve.

In this study, a machine learning m
based on logtic regression and a decisi
trees model were considered.

Logistic regression (1) is a statisti
model used for binary classification task%
predicts the probability that a given in
belongs to a certain class. The model us{a
logistic function @) to map any realalue
number into a value between 0 and 1, wHi
can be interpreted as a probability.

Model equation of Logistic regression i

(1)

N

whered @ pI is the probability that the outpMtis 1 given inputX, andf fi B i are th& )

model parameters.

The logistic (sigmoid) function transforms the linear output into a probability:

0& pI

8 2)

nn ook

The loss function used for optimization is the binamyssentropy:

0F B wl ICw
wherem is the number of training examples,
and y; is the actual class label for theh
example.

Random Forest is an ensemble learning
method that operates by constructing multiple
decision trees during training and outputting

P p O T TE OO p hE)
trees. It improves accuracy andontrols
overfitting.

In the Decision Tree method, each tree in
the forest is a classification or regression tree
created through the following recursive
process:

the mode of the classes (classification) or § Split the data based on an attribute that results

mean prediction (regression) of the individual
63

in the best possible split according to some
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criterion (e.g., Gini impurity, entropy for
classification, mean squared error for
regression).
0 Repeat the process for each child node until a
stopping criterionis met (e.g., maximum
depth, minimum number of samples per leaf).
The ensemble of trees is in the
mathematical formula (4)

2AT AT T &b OABOYI Qdh (4)

whereN is the number of trees, afdeg (X)
is the prediction of thethtree.

Aggregation of decision trees through
ensemble methods like bagging and boosting
significantly enhances model performance.
Bagging creates diverse models by training on
different subsets of data and aggregating their
predictions, while boosting foses on
correcting errors made by previous models,
leading to a more accurate and robust final
model.

The final prediction(5) is a mode of class

predictions basedn all trees in classification
o 1T AKX Q@AYI Q@B HYI QO .
(5)

The final prediction is the average of the

predictions of all trees in the regression
w —-B "Yi Q8 (6)

Finally, the algorithm can be used to
predict the risk of developing various health
conditions and make personalized
recommendations for lifestyle changes and
medical interventions to reduce that risk. In
fact, there are a large number of diseases that
depends on health parameters like heartbeat,
sleep, blood oxygen levels that smartwatch is
able to measure such as sleep apnea,
arrhythmia, insomnia, hypoxemia and many
others [19]. So, smartwatches can be
improved to predict the risk of developing the
illness e s mentioned
steps we can take in order to do this
improvement using examples. For instance,
we can obtain the weekly heart rate data of a
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person who has an irregular heartbeat, the
next step would be to calculate the average for
the entire week, and then predict the
percentage risk of having an arrhythmia and
weekly update it. This approach works for
ot her kinds of il
more example, all of us are aware of the fact
that smartwatches are capable of prowgdi
detailed insights into different stages of sleep
like a light sleep, deep sleep and REM sleep,
by knowing this information we can calculate
a weekly average value and predict the
percentage risk of having sleep apnea,
insomnia and other sleeplated dseases
[20]. The algorithm can also be used
monitor the development of these condit
over time and provide relevant feedback |qd
recommendations.

In general, the methodology of develops
an algorithm for automatic analysis
diagnosis of human dalth throug
smartwatch technology is to measure, pr S
and analyze the data collected
smartwatches to determine health parame%s,

machine learning algorithms involve
validating and using the algorithm us
personal recommendations and he@@
montoring.

Using machine learning algorithmskg
automatically analyze and diagnose humehn
health through smartwatch technology &s
shown promising results in several studies

For example, a study conducted
researchers at Stanford University develdpen
a deemeural network algorithm to predict the
risk of developing diabetes using smartwatch
data. The algorithm achieved 85% accuracy in
predicting diabetes compared to traditional
risk factors such as age and BMI, which
achieved 75% accuracy [21].

Regarding thestudy done by researchers
at the University of California in San
Francisco used decision tree algorithms to
predict the risk of developing hypertension

a boveysing | giarfwatch sdatd. Thd aalgorithm

achieved 84%
hypertension.

accuracy in predicting

ness
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According to theother research conducted
in Oxford university showed an amazing
result in predicting the risk of cardiac
arrhythmias using smartwatch data. The
overall sensitivity, specificity, and accuracy of
smartwatches for detecting cardiac
arrhythmias were 100% (95%! 0.991.00),
95% (95% CI 0.98.97), and 97% (95% CI
0.960.99), respectively. The pooled positive
predictive value and negative predictive value
for detecting cardiac arrhythmias were 85%
(95% CI 0.790.90) and 100% (95% CI %.0
1.0), respectively [22].

These results demonstrate the real
potential of machine learning algorithms to
accurately predict the risk of developing

ISSN: 3068966 / == W
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algorithms can help petep make Iifes
changes and medical interventions to reduce
their risk of developing these conditions.

However, it should be noted that further
researches are needed to validate these
algorithms and ensure their accuracy and
reliability in reatworld settings. Furthermore,
privacy issues should be considered when
collecting and analyzing health data from
individuals using smartwatches.

Experimental Studies

The dataset comprised data from 100
participants over a period of six months. The
collected dataincluded heart rate, sleep
patterns, and physical activity. Preprocessipg

steps involved cleaning the data by remos%

various health conditions using smartwatch outliers, normalizing the data to en

data. Moreover, the personalized consistency, and addressing missing VT
recommendations  provided by these through imputation techniques.
data = {

'Resting_Heart_Rate": [82, 88, 84, 83, 67, 88, 87, 68, 78, 82, 73, 82, 84, 67, 66, 84, 8%, 6¢
84, 87, 84, 85, 88, 76, 85, 82, 82, 85, 67, 74, 77, 88, 87,62, 72, 70, 87, 83, 66, 77, 72, 85, 8884, 7
63, 83, 62, 88, 77, 63, 68, 78, 87, 65, 87, 88,69, 86, 82, 88, 63, 71, 85, 65, 84, 82, 65, 84, 6%4,
86, 67, 69, 88, 86, 63, 71, 86, 79, 62, 75, 69, 69, 79, 78, 83, 85, 85, 83, 85, 65, 80, 75, 8Q.85, 7
66],

'Sleep_Duration: [6.485688, 5.250169, 8.205468, 8.066354, 7.934463, 6.197774, @392
7.550213, 6.984666, 5.71301, 7.743645, 8.964506, 7.988878, 7.959946, 8.801251, 174!
7.2622, 8.918587, 5.661176, 7.801008, 7.343241, 7.345916, 7.790683, 8.718468, 32¢
5.224544, 8.410912, 5.902165, 6.507657, 6.846931, 6.923624, 6.740722, 8.7A8248,/6,
7.524683, 5.199368, 8.615653, 8.637561, 8.120852, 5.028117, 5.229121, 5.900895, 562539
6.595344, 8.690492, 6.888242, 5.053611, 6.130983, 5.17838, 5.14515, 6.102879, @92445
8.148506, 8.899339, 6.484828, 6.715548, 8.379158, 6.072556, 5625412358, 5.1860%
7.478798, 7.247971, 6.383682, 6.260/58, 8.087431, 5.345698, 5.947137, 7.929795, 328
5.511953, 8.528542, 6.573791, 8.311474, 8.150852, 7.497702, 6.977925, 8.918203, 575798
7.900623, 5.764763, 6.353052, 6.234795, 8.788144,982% 5.732062, 5.088141, 7.880032,
6.67196, 5.355361, 7.735016, 7.180422, 8.922067, 5.909638, 6.615912, 7.170183, 8.166¢
7.195355, 7.451601, 5.904588],

'Steps_per_Day": [7442, 8666, 9935, 9947, 6388, 7652, 9686, 6701, 5614, 8551, 5196, 943-
7967, 53946126, 7644, 9313, 8380, 5128, 7809, 7580, 8980, 9610, 8670, 5085, 8740, 8749, 8537
9142, 5992, 6386, 6424, 8455, 7460, 5842, 5225, 5148, 7934, 7137, 5518, 6169, 6649, 9992, 813
7885, 5715, 6600, 7115, 6984, 9712, 6280, 5897, 5545, 5704, 7353, 5906758098464, 5734,
9817, 8058, 7693, 5070, 5609, 7622, 6325, 9744, 9354, 6766, 8132, 6367, 5751, 7672, 5717, 513
7802, 7471, 6565, 5213, 8739, 6138, 6552, 5986, 6570, 6497, 5387, 6470, 8650, 7463, 7836, 748
9189, 5876, 6289, 5569, 6248, 8645, 6788%0

‘Arrhythmia* [1, 1, 1,1,0,1,1,0,0,1,0,1,1,0,0,2,12,12,0,12,12,12,1,1,0,1,1,1,1,0,0,0, 1
,0,00110,001110,010,10000101,110,12,1,1,0,0,1,0,1,1,0,1,0,
0101100,1,01000,11160,000,10,0,0,0,1, 0]

}
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Table 2 shows the distribution of heart rate data, highlighting the average resting heart rate an
its variability among participants

Table 2
\Presents the summary statistics of the collected data

Metric Min Max Mean Star_ldgrd
Deviation

Resting Heart Rate 62 bpm 88 bpm 77 bpm 8 bpm
Sleep Duration 5 hours 9 hours 7 hours 1.2 hours

Steps per Day 5070 9992 7211 1410

Health assessmentmetrics, including Machine learning models, such as logistic

resting heart rate (RHR), heart rate variability regression and random forest, det
(HRV), and sleep quality scores, were used. diseases like arrhythmia and sleep apnea.
The average RHR was 77 bpm, with higher Logistic Regression Performance 55
variability observed in individuals with Random Fored®erformance:
reported stress. Sleep quality scores indicated Accuracy: 0.93

NOM

that 50% of peicipants had poor sleep Confusion Matrix:
quality, correlating with higher daily stress PT ¢
levels. m pTt

The performance metrics of these mo%
are summarized in Table 3:

Table 3. The performance metrics of models

Model Accuracy Sensitivity Specify F1-score
Logistic Regression 0.85 0.80 0.90 0.85
Random Forest 0.88 0.85 0.91 0.93

JIZP|l XABA
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The random forest model outperformed
logistic regression, particularly in recall
and Flscore. A notable case involved a
participant with irregular  heartbeats
detected by their smartwatch, later
confirmed as arrhythmia through medical
examination.

This automated analysis demonstrates
how to apply machine learning models to
smartwatch data for diagnosing health
conditions such as arrhythmia. The logistic
regression model puies a simple,
interpretable method, while the random
forest model offers a robust, ndinear
approach.

Discussion

This study highlights the significant
potential of integrating smartwatch data

and machine learning for health
assessment, disease detattio and
cognitive  optimization. The results
demonstrate that continuous health

monitoring via wearable devices can
enable proactive health management. For
instance, the high accuracy and sensitivity
of the random forest model in detecting
arrhythmia undersme the efficacy of
machine learning technigues in analyzing
physiological data. Early detection of
conditions such as arrhythmia and sleep
apnea can faciltate timely medical
interventions, improving overall health
outcomes and quality of life.

The analys also emphasizes the role
of chronobiological rhythms in cognitive
performance and learning outcomes.
Aligning educational and work schedules
with individual biological rhythms can
significantly enhance productivity and
mental welbeing. Moreover, persalized
approaches tailored to chronotypes can
optimize both academic and professional
activities, offering a practical application
of these findings.

However, the study is not without
limitations. The small sample size and
potential biases in seteportal data limit
the generalizabilty of the results.
Additionally, variations in data quality
across smartwatch models can affect
consistency. Future research should
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address these challenges by incorporating
larger, more diverse datasets and
integrating smawvatch data with other

health sources, such as electronic health

records and genetic profiles. These
advancements would improve the
reliability and accuracy of machine

learning models, paving the way for
innovative solutions in health monitoring,

disease  mvention, and  cognitive
development.

Conclusion

The intellectual analysis of
chronobiological processes offers profound
insights into the intricate relationship

between biological rhythms and cognitive
activity. This study has highlighted the
significant nfluence of circadian rhythms,
sleep patterns, and internal biological
clocks on cognitive performance, memory
consolidation, and overall academic
achievement. By understanding these
processes, it becomes possible to optimize
learning strategies and proreotmental
well-being.

Machine learning and deep learning
methods play a pivotal role in addressing
challenges associated with the intellectual
analysis of chronobiological processes.
These algorithms are essential for cleaning
and preprocessing data, handlimissing
or noisy information, and extracting
meaningful features. They enable the
analysis of the relationship between sleep
quality, duration, and cognitive
performance. Moreover, machine learning
models provide redime feedback on an
i ndi vi dotwd $tate, emnpowering
users to adapt their study habits for
enhanced productivity and cognitive
outcomes.

Smartwatches, equipped with advanced
health  monitoring and  diagnostic
capabilities, are central to these
advancements. The integration of machine
learning algorithms for the automatic
analysis and diagnosis of health conditions
using smartwatch data demonstrates
significant potential. Identifying key health
parameters and developing robust
algorithms are critical steps in this process.
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While prelimnary findings are 6.
encouraging, further research is needed to
validate these algorithms in reabrld
applications and address privacy concerns
effectively. 7.

In conclusion, the synergy between
smartwatch technology and machine
learning presents an opportynit to
revolutionize  health monitoring and
cognitive management. By leveraging.
these technologies, individuals can achieve
better health outcomes, improved academic
performance, and an enhanced quality of
life.
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Ushbu maqoladapaxtani quritish va tozalash samaradorligi oshirsh uchun
resurstejamkor 2SB-10 quritish barabani xamddJXK agregatining ixchamlashtirilgan
konstruksiy#ari keltirilgan. Takomillashtiriigan konstruksiyali quritish va tozalash uskunala§'<
amaldagi mashinalardan resurstejamkorligi bilan ajralib turadi.

Kal it gaxta ztdzalagichi, yirik ifloslik, gozigchali baraban, ishchi orgam—
konstruksiya, tozalash samaradorligi, tozalash effekti.

ABARNOMASI

/P

Il MOy §j o HMIsOo dzj dzr ¢ ts dffBQStdsjde Q¢ NG jtsdis
BOtcOB O®k® 240Gt OO uvms HAW fwsorh jddw 1 WW P
vimtse jteh j dzMise s OdzdzOW Cswzfitpldedzl€ jydf' Wdzts 5 I8 (sl iz H
slsdzd yoj v s fkh jmMlsea ks h di &Oh ddz tej Mktemsmse j

sdzs yjorj thhaahoOC O "disf o, Ctolzf dz" J L OG oW
ttOBtsYyd?2 ttcOdz, SCtdmbstczSydw, 1 WWjClde dsfmls!

This article presents the compact constructions of the ressaviiey 2SB10 drying
drum and the UXK unit to increase the efficierafycotton drying and cleaning. The improved
design of drying and cleaning equipment distinguishes itself from existing machines in terms of
resourcesaving.

Key words: cotton cleaning, large dirt, pile drum, working body, construction, cleaning
efficiency, cleaning effect.

Kirish quritishning  samarali  texnologiyalarini

Jahonda paxtani dastlabki ishlab chigish, zamonaviy uskunalarni
ishlashning texnika va texnologiyasini yaratish, quritish mashinalarining
takomillashtirish b o 6samacadoaliginik eshimsh hamday qusitisha
ilmiy-tadqigot ishlari olib borilmoqda. jarayonini tahlil gilish masalalariga alohida

Ushbu sohada, jumladan paxtani ahamiyat berilmogqda. USDA [1] AQSH
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gi shl ogqg X 0 O rfaméntinog undned@rlai, chigitning shikastlanganli
maodl umot | ar i gydda duonyd r a chidndi2 tarkibidagi paxta miqdori eng
migyosida 26 miIn.126 ming 899,2 tonna aso0si y kodérsatkichlar
paxta  tolasi yetishtirilgan. Ushbu olingan.
yetishtirilayotgan paxta tolasini gayta Kamerali quritgichlari atmosfera
ishlash jarayonida paxtani dastlabki ishlash bosimida ishlaydi hamda quritish harorati
texnologiyasini  takomillashtirish  muhim 2503 00C gacha bodl gan
ahamiya kasb etadi. Shu bois, paxtani qur i | mal ar ga tegishli
dastlabki ishlashning har bir bosqichida tola materiallaridaqdé | | ani | adi . Qur
sifati va migdoriga skhameryadadsadr rkeotdirlsgaa nu \

omillarni aniglash va ularni bartaraf giluvchi  aravachalardagi  yoyilgan  materiallarga
texnikaviy yechimlarni, paxtani quritish quritish agentini uzatish orgali amalga
texnologik jarayonida uning dastlabki sifat  oshiriladi. Quritish agentidan bir marta yoki
kodérsat kichlarini s a qdeyaabaytag doldialantishii (regeeenaesiyag i )
sarfini kamaytirish imkonini beradigan, gilinishi) gisman haw aylanishi bilan
mahsulot  sifatini  boshgara oladigan ishlaydi, bu past harorat va yumshoqroc‘j)
texnologiyalarni ishlab chigish, ishlash qur i ti sh sharoitl ar:i i

rejimlar.i vV a k o 6 r sBariddayi c Kameaati i nquritgichlar 2
optimallashtirish ~ masalalariga  alohida  quritilayotgan materiallarni stasionar galin
edti bor qgaratil moqgda. gatlamda quritish tufayli past ish
Jahonda ishlab chigarish unumdorligi unumdorligiga ega va kameradagi quritisFZ
yuqgori bodl gan, ol i naggentingng n otelkash sharoratt | t@fayh i<a=c
si fat koor sat ki ¢ hl a rquritilayotgan yratersldan bira xy mamg'kailﬂ:
texnologik yechimlar ishlab chigish, paxtani  ololmasligi bilan ajralib turadi, bu kamchilik
dastlabki ishlashda  energiyatejamkor quritish agentining gisman yugoridagi

mashinalarning takomillashgan turlarini zonal arga eng qi sqga m1
ishlab chigishga yodnal t i ri | gtfayli iyuzagay keladi. Kamerali
tadgigotlar  olib  boriimogda.  Ushbu quritgichlariga texnik ¥ mat ko or s

yoonalishda, j uml adankoompaxdganli mahndtiisri e
tozalash mashinalarining zamonaviy  muhim kamchiliklardan biridir [2]. o
turlarini ishlab chiqgish, mashina ishlash Tunnelli quritgich kamerali D_
parametrlarini optimallash, mahsulot sifat quritgichlardan farg qiladi, chunki ularda

kodrsatkichl ari ga lsrditiga iulangan aravaah@lari juda UZU M
k osatmaydigan  mexanizmlar  ishlab t o 6 r t burchaklii k a mie)

chigish orgali mavjud mashinalarning  astasekin harakatlanadi. Aravachalar tros
konstruksiyasini t a k osim |h&anawa hnmexanik svimt Yowla@mda ¢ h

tadqgigotlar ustuvor hisoblanmoqda. Shu harakatlantiriladi. Quritish agentini
bilan birga, yetishtiriigan paxtani dastlabki qur i t i |l ayot gan mater i a
ishlash jarayonini sifatli amalga oshirish qgar s hi oqgi m bil an be
uchun paxtani qutish va tozalash tizimiga mumkin [3]. Tunnelli quritgichlari kamerali

ish  sifati yugori hamda energiya quritgichlar bian bir xil kamchiliklarga ega,
resurstejamkor texnika vositalari va  bundan tashgari ushbu turdagi quritgichlar

gurilmalarini amaliyotga joriy etish kabi gool mehnatini koob6p t a
yoonalishlarda maqsadl i Lentalmi wguritgichlardan i guritisha r n
amalga oshirish dolzarb vazifalardan jarayoni atmosfera bosimida uzluksiz
hisoblanmoqda. ravishda amalga oshiriladi. Quritgich

Olib borilgan ilmiy tadgigotlarni kamerasida quritilayotgan material qgatlam
tahl il natijasi s h utortuvchi keotértiluvchitbdrablniari oragiga x t
xomashyosini quritish va tozalash jarayoni choo6zi | gan cheksi z | e

bodyi cha tadqgi got | ar Nanl makerial beatanind lgrauchiga b&ikadi t a
xomashyosini quritish hamda tozalash va quritigan material boshga uchidan
jarayonlarining samaradorligi, ish chigariladi. Quritish agenti garshi ogim yoki
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oO6Gzaro ogi mni mat er i a lTabiymgaz, mazlulta/wkiabdishqas
yo®&lni shiga o0tkazadigwmqiilsgséiigni ha(vibi zyedkiyoq
tutun gazlari orgali amalga oshiriladi. natijasida olingan tu

Tasmali quritgichlar katta hajmli baraban quritgichida quritish agenti sifatida
(tunnelli quritgichlari kabi) va ularni ishlatiladi. Tut 00 g@ra

ishlatish jarayoni qiyin, asosan lentalarning gorelkadan barabanga yoki aloxida issiglik
gi yshayi shi va ¢ hooziishials bhigargiclu érgaly tayyorlab derilisgi a

ish unumdoil g i past v.a o0 0z mgniin, xba stutug waziarinii sato bilan
agenti sarfi ancha yuqori. Bundan tashqari, aralashtirish darajasini sozlash imkonini
ular turli xil materiallarni qurita olmasligi beradi. Aloxida issiglik ishlab chigargichi
sababli ularni rolikli quritgichlar bilan yuqor i haror at da boo
birgalikda i s hl at iketadgan . materiallarBi a quzitish  zarur
konstruksiyal arda o6badl gamdar iilghalnat iplaadi
quritish agenti sifated i s h |l at i | s a kuraklia Guriamalarie @na hajmi  va
issig inert gazlar bilan aralashmada quritilayotgan materiallarni 6] 7 A
ishlatiladi. Haddan tashgari gizdirigan par xususi yatl ariga bog c’)q)
bilan quritish havodagi kislorod ishtirokida Qaynayotgan  (suyuq) gatlamli <
yuqori haroratda oksidlanadigan yoki yonib  quritgichlar quritish apparatlarining 2
ketadigan materiallarni quritish uchun  progressiv turlaridan biridir. Suyuq gatlamli
yaxshi  samara  beradi. Konstruktiv jarayoni material zarralari va quritish agenti
tuzilishiga koora bu orpsidagi algga guzdsiai rsezilarli dasaja
chunki ularga havo kirmasligi uchun oshirishga, materialdan namlikning
ularning germetikligibugthédmi shash klkeuarkaljts
Barabanli gur it givaghni ar(bir eckhal a Ida,qiqagacha)<
donador, tolali va quyma materiallarning  gisqartirishg imkon beradi [7].
atmosfera bosimida uzluksiz quritish uchun Suyuq gatlamli quritgichlari hozirgi m
kerg qgqooll anil adi. U g ovaqtda okimiyoaiy taxreolegiyadh dnafaqylt<

gorizontga qiyalik buyuobagi bioldkm | adcmhani
va roliklarda aylanadigan silindrsimon mineral va organik tuzlar) quritish uchun,
barabanga ega. Baraban elektr motor bal ki birikib, b 0 6=
tomonidan tishli uzatma va reduktor qutisi  materiallar, masalan, ammoniy squat,D_
orgali boshgariladi. Quritiladigan material  polivinilxlorid, poliyetien va boshga N
baramnga tadéminlagi ch tpolimerlarmi d aguritish e r ucHura d Tham
barabanning deyarl.i brmu wanf fuazquinylaitglii gy | apn
joylashgan ichki kameraga kiradi. Quritish  korpusli bu turdagi  quritgichlarda
barabanining ichki qismidagi kuraklar quritishning sezilarli notekisligi kuzatiladi,
barabanning bodyl ama churkiegatlanda intensivo @ralakhtirish bilan
materialning bir xil tagsimlanishini va alohida zartrahal arning bodl i

yaxshi aralashishi, shuningdek, quritish materialning oO6rtach:
agentii tutun gazlari bilan uning yaqin giymatidan sezilarli darajada farq qgiladi [8,
alogasini tadbminlaydiQ9. Eng oddiy hol at da,
kuraklar baraban korpusining ichki gismiga Qaynayotgan (psevedgaynoq)
payvandlangan metall listlardir. Quritish  gatlamli quritgichlarda materialni intensiv
agent i vV a gur i til ay o targlashtirishhnatéziaghtirilgan | asiglik vea o 6
xol | ar daqim bilam dhaakatlanadip massa uzatishga erishdia shuning uchun

bu quritilayotgan materiaining haddan qur i ti sh agentining yL
tashqari qizib ketishining oldini olishga holatida ham yakuniy quritiigan mahsulot

yordam beradi, chunki bu holda eng issiq si f at i ni sezilarli d
gazl ar eng yuqgor i n aishlatilighik a muniia.  bQuitdichrang
material bilan aloga qgiladi. Quritish agentini s oddal i gi ni yuqor.i 00z
tezligi materialning kdaligi va zichligiga avtomatlashtirish qulayligi bila ushbu

garab tanlanadi [5].
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quritgichlar har xil materiallarni quritishda samaradorligini oshirishga das i r —etu
keng qgqodéll anilishini taepdiy omi |l I arni 00z

Davriy harakatlanuvchi gator o6rganil gan vV a amal iy
vakuumli quritgichlarida materialni eshkakli chigilgan [12].
sekin aylanadigan gorizontal aralashtirgich R.Z.Burnashev paxta

bilan aralashtirish orgali materialni quritsh x o mashyosi ning texnol
tezligi biroz oshadi; shu bilan birga, ular  tozalash jaryoniga va bu jaryonni

vakuumli quritish shkaflari kabi materialni boshgarishga taodosir |
godél da yuklash va t usddnrg aggab. Bac dniyaibhdag paxtena y

[10]. xomashyosining texnol
Eshkakl i gur it gi c hsifafida, r unikgo éuyilinasig i(m) vatamasi
aralashtirgichli ~ silindrsimon  korpusdan  kiritilgan.
I bor at . Eshkakl ar al asPatta xogashybsl duzilmasi dm),q q &
oO6zaagropemdi kul yar 0 0 r oning igdneha klphidab chigith lgjismiardan
uzunligining yarmida eshkakli tashkil topganligini ifodalovchi , A
aralashtirgichlar birkopyoémnaki shdayr . ipkBai I
yarmida T t eskar i y 0 6 n a | ixsnhaghgosinigigki vb malyda. iflosliklardan
Bundan tashqgari, eshkakli aralashtirgich tozalashda muhim ahamiyatga egadir. B
reversiv. har B dagigada aylanish koorsat ki chni k amay &=
yoonalishini a vt o mgarayokini samarasinv pshitsd anumkinligi
o6zgartiradigan g a yt @lboilahgani3]g a n uzatmagaZ
ega. Shuning uchun aralashtirgichning A.Ye.Lugachev chigiti  paxtani
ishlashi paytida material vaetaqti bilan ogimli  tizimda  tozalash  texnologik
periferiyadan barabap@air@agyondarti aag i gaasosvaar<
teskari yoonali shda hwgartexkadogik oashiraldrni .asosiy ishchi
Shuni tadki dl ash komankarinik konstruksigalannu Irmuqcbbillashm
quritgichlardan kimyo gaoatida kesimida kodrib chi a
foydalanish,  atmosfera  quritgichlariga Ye.F.Budin tomonidan ajratuvchi ><
nisbatan yuqori narx va murakkablkka b ar aban texnologik
garamay, texnologik mulohazalar bilan aniglash uchun uning ayleshlar soni, ==
belgilanadi: ular yuqori haroratga sezgir, di amet r i , chodt kal a rﬂ_
shuningdek toksik va portlovchi moddalarni  ay |l ani shl ar soni , [\jS
quritish uchun javob beradi, tozaligioshgan bog o6l i gl i k nazariy je
guritigan  mahsulotlarni  olish  uchun, bogdliqgl arga asosah)
shuningdek  materiallardan  [11] suv ishlatilayotgan diametri 480 mm, aylanishlar
bodél magan erituvchi bsorg 290kl niboaj gani barorlail
zarur bodlgan xol | ar d tzakgchldrda,t i diaghetrn i 306ha Gronu | .
Pnevmatik quritgichlar ketraket aylanishlar soni 960 mid bodl ge
ulangan bir yoki bir nechta vertikal ajratuvchi barabanda parraklar soni 14
guvurlardan iboratQuritilayotgan material bodl i shi yetarli. Lek
bu quwvurlar orgali quritish agenti ogimi barabanlarda ular soni 20 dona, bu esa uning

bilan harakatlanadi, uning tezligi eng katta ekspluatatsiya ishonchliligini  oshiradi.
zarrachalarning harakat tezligidan oshadi Tadgigotda paxta xaas hyosi ning

(odatda 0,10,4 m/s). Kontaktning qisqa ajratilishi parrakni
davomiyligi (15 s) tufayli bu quritgich bi krligiga ham bogoliq
guritish agentining yuoyi haroratida ham G.l. Miroshnichenko tomonidan
termik begaror materiallarni quritish uchun r ezina parrakli va cho
ishlatilishi mumkin. barabanlar uchun ajratish samaradorligi 98
R.Z.Burnashevning chigitli paxtani 99% bodl i shi uchun t ex
tozalashni nazariy asoslarini tadqiq etishga koér sat ki chl ar aniql ang
bagdéi shl angan f u n d amazanytasosda ajratuvchi barabbasa kinetik
texnologik mashinani tozalash el ementl arini bogdél ovece
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baraban tezliklari nisbati formulasi keltirib baraban chiziljtezligi 7 m/s dan oshma
chiqarilgan [16]. aniglangan.
Paxta xomashyosini yirik ifloslikdan
Vap _ D: tozalashda arrali silindrning tezligi 6,6 m/s
s (B:D1)(Z+52) boél ganda yuqori toza
erishilishi, chigindilar  tarkibida paxta
bu yerda: V, V> va D;, D, I mos xomashyosi boélagi va
ravishda arrali, ajratuvchi baraban aylanma kam boél i shi taoékidl an
tezligi va diametri; Zajratuvchi baraban Arralar orasidagi muqob” masofa
parraklari-tsaodmsii,r korediHhedd YRAtHBoo6!l i shi aniql
B: va B; -arrali va ajratuvchi baraban tozal ash samarador |l i gi
tadsirlashuyv qi smi daygd mashyYosi Mylokaakl ar i
burchagining yarmi. golmasligi, chigit sinishi va erkin tolalar
M.Agzamov va boshajar [12, 13] migdori kamayishi a ma | i yool
o6zlarining ilmiy tadsolfgd A oBddigd masIA
xom ashyosini yirik iflosliklardan tozalash aniglovchi formula chigarilgan.
uskunal arida paxt a b oii§ | BoMdarh ailig I thdBidotlar <L

tezliklarini, paxtani tozalash jarayonida npatjjasida paxtani iflosliklardan tozalash
uning tarkibidagi tola va chigitni mexanik uchun ogimli tozalash agregati [21]
shikast | ani s hirgakgan@am s a {;akafiigam | auvnihgn | isHtM gismlari
P.N.Borodin, V.l.Yejov va bashqalar  takomillashtirilib  [16, 17, 18] ish
[17, 18, 19] oozl ar iymiumd oIl img iy tad s aday
ishlarida asosan anta xom aShyOSini OCI|m|| oshirish maqsadida bir qancha texn”m

tozalash texnologiyasi va texnikalarini  yechimlar taklif etilgan. <
i shl ash jarayonl arini OL8Kking @ N &eljifigi a I - yillar¥al @
izlanishlari natijasida oqimli texnologik Respublikamizda paxtani tozalashm
jarayonning  avzalliklari, tozalanayotgan  korxonalarida resurstejamkor mashinalar
paxtaning sifat k 0 Gerxstaytokji ¢ hd ratrji g i boirsagxt
unumdorligiga bogoél i dgardtidglas h d apax@afingd ar isifat

v a boshga kodrsatkighbpsadtkicRIO4dDiamil bt a==n
tavsiyalarini berganlar. dol zar b muammol ar i

~ Quyidagi [20] bir gancha ilmiy  vyygorida keltirilganlardan kelib chigib,
tadgigot ishlarida paxta xomashyosini  jizzax politexnika  instituti  olimlari ——
iflosliklardan tozalash texnologik jarayonini  tomonidan paxta xomashyosini quritish va™)
nazariy oo6rganish i shipRash uthdn Rdurs lagidm 25BN a z a |
jihatdan arrachali baraban diametrining  quritish barabani hamda UXKni agregatini
oshishi bilan arracha tishiga ilashgan paxta xchamlashtirish maqlfadida ilmiy yechim
xomashyosi bool agi ni ngkifétigif2e.sni kka wurilish
kuchi kamayishi, aylanishlar sonini assh Amaldagi paxta xom ashyosini
bilan urilish  kuchi oshishi aniglangan.  quritish va tozalash mashinalarining hozirgi
Amaliy tadgiqot asosida arrali barabanning  kundagi kichik kichik paxta tozalash
bir xil aylanishlar sonida, kolosniklar soni  korxonalarining ehtiyoji hisoangan

o6zgar maganda arral.| rtbasruaf@atrbjgmﬂmetrlma%qqi
mm dan 700 mm gacha tgqpagapghl tbbganrdakel ma
tozalagichning  tozalash  samaradorligi Bizning magsadimiz paxtani quritish

kamayshi tasdiglangan. Arrali barabanning  va tozalashning samarasini oshirishdan
chizigli tezligi 5 m/s dan 9 m/sga oshganda jporat.

tozalash samaradorligi Texfigjechifhiny mehiyatit Va2 n
yugori boodélganda kam r&migdadakli edildybtgartplxadyrifsh vhi -
Paxta xomashyosi chigitning mexanik tozalash ~ mashinalarining sxemalari
shikastlanishini kamaytirish uchun arrali  keltirilgan.
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1-rasm. Ixchamlashtirilgan 2SB-10 quritish ~ 2-rasm. Ixchamlashtiriigan UXK agregati

JEE’I XABARNOMASI

barabani
Paxtani quritish va tozalash uchun Foydalanilgan adabiyotlar

amalda ishlatilayotgan  mashinalarning

energiya sarfi yuqoriligi, hozirgi kunda lL.aLBj SdMmissdz t
kichik-k i ¢ hi k kor xonal andeg L d HYy adddsIdgiadrtiz2 6 1N 2
talabning ortishi resurstejamkor ~ di3A dzy O dzdzO dze ©Odz i ¢ dze d
mashinalarga extiyoj lsOteOyddivrsi diflst @lsjndd?d M
bal andl igi 2 metr uz wmltcidggsidzd 6 M@22 Dhdzl-& n
guritish barabanini virpts dze n i 1 metr bodl gan
UXK agregatiniyaratishg s abab bool di2"ktfffl www. cOL jIsO. Iz

Taklif etiigan mazkur texnik 8/ 2 8 /-3f\WAsdsLY #
yechimlarni asos qilib olindi va uni 3. " Cal,.wj stdgz Cqf /
konstruktiv sxemalari va ishchi chizmalarini 1 .[ r Ctsgf L Hj. ,Rtcj tc OB tSif O dzdzts
tayyorlash, guritish va tozalash € dzj tcc  W,72296 8 .

seksiyalarining laboratoriya stendini A Nddztsdzy dzg§tss. vlzh €O
tayyorlab, ularning yordamida laboratoriya f df j acrOdnls d Is jdg@'Isderte]0. d&ts.0 /
tajribalarini &t kazi s h, takhftezsdzpdzi s, gan /| . ¢. ] tod

sxemal ar bodyi cha i s hjcthdzr HqjrdzBg nelcd fr .nfi all sxphs ji oy
parametrlarini asoslab berish va taklifni f tetsd3™ " dzj dedetsdnds0 . 197 1.
ishlab chigarishga joriy etish rejasi ishlab 50 dzsdtf s9, g -0 (g U
chiqildi. GZOMMtstse d3d dz § ©F §f AEOIEQ A
otcOh O hgdAREPB Gdzwdtls J f so ,
l. ¢O0kzE2 hH] ¢ Mdzw dzC ddz. / / 1t
ctsfy. Isj n ddistss ©ORJOHI 0 8 fi).
6.s dzv d&3C1d.dsr.s - Mzh G O
75


https://www.gazeta.uz/uz/2019/08/28/paxta-5-foiz/
https://www.gazeta.uz/uz/2019/08/28/paxta-5-foiz/

ISSN: 3064966

205-e A B3 S JIZPXABARNOMAS D V.
f4dteml jt&dootfz i f dzts lzte D dzdn’ ey O tsls ¢ thstictzr =
h . s. s dzVok§ §dita B s tedzdd. ] &zO, fted d3d Md 2. / /| mzsf S 59 OW
1999.ifn20-21. 2. 1992, uBBNCjdzls w. 2

7.coykdzse < d2, 1 17¢ct OL OB SISC O

[ dCto tsdzdzso OW q ¢ s gE ditatdsts oY AdpcR@sd o dzs 6 15 € 1
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Us hbu magol ada modi fi katsiyalangan i p
kimyoviy, fizik va mexanikx os s al ar i o6rganil gan. Tadaqi
yuzas:i mor fol ogi yasITZOO|SEMmlkr@rmlrznlzsrﬂrgaegaikanarlovdh
el ektron mi kroskopdan foydal ani |l gan. §|

oO0r gani lygoavni,y keilne ment | arning taqsimotl
kattalashtirish diapazonida tasviri olingan. Modifikatsiyalangan ipak gidrolizati b||
adsorbsiyal angan fibrillalar nazor at na
harakatbhaqgobebhi strukturaviy oo6ramlard

Kal it shoadr znm, a r t: ipak lgidrolizati, settisin, strukturaSEM, element tahlil, <
mikrofotografiya.
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j 420 Bty tsdksedy (o jtendshisd KOl ted OOl
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F §AB
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fn
d
] |

dzd W @smwsmscqq

dzdzr , OHMBEB dtctso Odzdz tgts dogfts HOSs3y dMtgjtsta CO@Izdz
Nde i3, B MesMmjrnddj MsekzClizwd j B BBk
CdzORBd Ctdelstetsdz' desets tsBtOL YyoO SCtsyd.

dzs yd or j SEpEBe OzOf sdzdzd Isj dzd, G dHtsdzdL Ols h j
J d3J dals dzr BJ DiAOWAH s 56 e OW d v .

This article studies the chemical, physical, and mechanical properties of leather filled with
modified silk hydrolyzate. During the study, a scanning electron microscope with -AT250I
SEM microanalysis system was used to study the hwogy of the leather tissue surface.
According to the article, the morphology of the surface of the material was studied, as well as the
distribution of chemical elements was determined, and the image of the object was taken with «
wide range of magnifidg@on. Fibrils adsorbed with modified silk hydrolyzate were less mobile
than the adjacent structural wraps and stronger than the fibers in the control leather fabric.

Keywords: Leather, fillers, silk hydrolyzate, sericin, structure, SEM, elemental analysis,
microphotography.

Kirish asosiy tarkibiy qismidir [1]. Ularning
Fibroin va setsin juda oz migdorda i kkal asi ham oqsi l b«
mumsimon moddalar, mineral tuzlar va rang vaznining mos ravishda 75% va 25% ni
beruvchi moddalar bilan birga ipakning tashkil giladi [2]. Serisin birinchi navbatda
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amorf, suvda yaxshi eriydi va pillaning
strukturaviy yaxlitligini  saqlash uchun
mumsimon birikiruvchi vazifasini bajaradi

[3]. Serisin (asosiy modda 32%), aspartik

kislota (16,8%) va glisinga (8,8%) boy

bodlib, shuning
yuqgori miqdorga ega [4].
Sodénggi paytgacha

god6ébshi mcha mahsul ot

amaliyotda tashlab yuborilgan. Ammo uning
turli  xil hosilalarida tabiiy biopolimer

sifatida qayt a
uzluksi z
paytlarda  serisin  antioksidant  [5],
antitirozinaz [6], ultrabinafsha nurlarini
yutuvchi va namlikni yutuvchi xususiyatlar

[7] kabi bir gancha muhim foydali
Xususiyatlarga ega
tabiiy yoki sunoiy

pardozlash vositasi sifatida ishlatilishi ham
gayd etilgan. Kosmetika sanoati inson
terisini parvarig gilishda serisindan hozirgi
paytda keng foydalaniimogda. Bundan
tashqgari, u ozigpvgat sanoatida gimmatli
tabiiy ingrediyent sifatida ham taklif etilgan.
Fibroin va serisin biomedikal polimerik
hosilalar wuchun

ipakni chuvish jarayonida ajralib chigadi [9].
Ushbu prosedura kimyoviy, termal yoki
fizik jarayonlar yordamida oqsil gidroliziga
asoslangan. Yuvish vositalari [10], ishqorlar,
kislotalar va issiq suv [11] ham ishlatilishi
mumkin.

Ishning magqgsadi
chiqgari sh

yashil ishlab

mo édyna sanoatida

bodél gan biof aol

obdyektiga
Metodlar
Serisin. Serisin (lotinchasericiuma

aylandi .

jarayonl ari ga
borayotganligi sababli, serisinni charm va

g o Okl ol éanndi al | i asnhgi
biri kmaUmunhiayt i dcah o@hargniny ¢ d t
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[12].

SEM tadqiqoti va element tahlili.
Charm tod6qi ma yuzasin
JSMIT200 SEM mikrotahlil tizimiga ega

u c h u n skgnertbvcto &lektroh mikraskop yaamala n i n

oo6rganil di. Qur il ma k
neteriali ysi1dasining cnforfotpgiyasihi tahlil

gilish,a t i kdnayoviyg a r &léngestlarniny a

tagsimlanishini
diapazonda

aniglash  hamda
kattalashtirish

keng
orgali

boyitichodwektinsihnlgatti adv ibroidnyii
izl anishlar

Tadqigob uchua rolingg g a nc.h a$ ond ntga
namunasi galinligi 500 mkm ni tashkil etdi
|
'

[13].

payggi haghi lyiuk | aun:ihsumi§
kodondal ang kesim .
hisoblara d i . Bu KoOr s at=ksi
mexanik xossalarini belgilab beradi va
davlat standartlari bilan normativlashtiriladi.
Chodézilishdagi mu s t_a~r
uzilish mashinasida namuna yorilgandagi
yukl ani sh gi ymat i

mumkinl i gi i
sodir bodl gan j oy dagN
yuzasi hisobga olinadi [14]. o
Choo6zilishdagi mu s t(Ar
guyidagi formul a boN

=
ly yepdbRAd uzilesid gaytidagi yuk, o r t

N; SO yorilish sodir b
k enuimk i ynu z as

Chodézilishdagi
chegarasi Choo6zi |l i shdagi

e k chegérasig [14] dm dw kcharmning Sueilish

ham qg dlamuraring ishcimqisiphd galin[ik&dtekis
Yuqgor i da ganigek, isdrisino 6 tbiolo | i s hi

0,=P/S

umumiy choo6zilishi uz
madl um yukl ani sh 0s
o6zgarishidan kel ib c

ipak) & tut ipak qurti Bombyx moli namunaningdastlabki uzunligiga nisbatan
tomonidan ishlab chigariladigan ipak  foizda ifodalanadi.

tarkibidagi oqsildir. Ipak qurti ipak iplari Nisbiy chod6zilish quyi
fibrillalardan va ularni  qoplaydigan hisoblanadi:

yopishtiruvchi ogsilli gatlamdan tashkil =100 ,/I ol

topgan bodl i b, pill a buoyerdd:qdp =blp © | & suhiliskd a
tolalarning birbiriga yopishishini paytidagi uzunlikning ortishi, mmjp &
tadébminl aydi. Fi br i | | aukilsh vadgtidaqamunadaghnouilag ugunlik, a s
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Natijalar va muhokamalar. Charmning strukturasida o

Charm kapillyar uzpwnliingeir nibmggycbbaki b joy
o6zgaradigan t ur-yon esd iurmliiyat yobmayi cha f oy
gooshilgan kapill yar | guqoritiglikidagiiagaktik asiglidagik)&Mh u s
kapillyar struktur al ilT200 $EM vastrk eléktron mikroskopidaa
hisoblanadi. Shusababli ichki yuzasi juda foydalanib amalgaoshiriladi. Qurilma bir
yaxshi rivojlangan. Charmning sirt yuzasi vaqtni ng 06zida mat er
soch xaltachal ari, y angrivlogiyasini tadgiqr qilishb leamda ataddion i
chigarib tashlash natijasida yuzaga keladigan gilinayotgan namunada kimyoviy

katt a gbéovaklikl ar ga elemegtlarning saf@simfanishig d arkglash,
tool dirilganda t ol al arshuningdek,ikdng dikpazonda kattakadhtirgamma y

géovakli haomhé&lbai |l bodlhaodida obdyektni ngkont asvi
Char mni tabiiy goobadillb]lgi texnologik
jarayonlar i os hl as h, oshga DO V| i '
tooldirish va qopl am: b JasiFj_a
sezilarli darajada o6z a r
Gorizontal tekislikda tolalarning juda <
zich todqilishi bil ‘adig§
to0qi masi tolalarining yi nas:.i

tooldirish uchun muhii
Yuza membranasi tolasining diametri
taxminna 55 nm ga teng; yuza membranasi

Z

tolalari orasiga kira oladigan zarraning b D:
00!l c¢c hami taxminan 10 za <
membranasi polimer gipersiyasi zarralarining A e =it N
charmga kirishiga yoboél ey a ™ ezi B
toosiq hisoblanadi. 1-rasm. Nazorat (a) va modifikatsiyalangan<

Shunday qilib, modifikatsiyalangan ipak gidrolizati bilan ishlov berilgan ><
ipak gidrolizatibi | an char mni ttagrildal(bd ¢harm strbkthrasining SEM
uning bir gator fizikmexanik va kimyoviy mikrofoto grafiyalari . 2200marta —
xossalarining oO0zgarishini katatashtyigani s h h
magsadga muvofiq bool di

Hozirgi vagt da t oo Charm namunalarining qirgimlaridaa—
tabiiy polimerl ar bi | ¢kuzatishda (rasm, a)nazorat namunasigamn i n
makrostrukturald@ 0 0 z g enisbattan (1-r a s m, b) t aj rsiibdaa
bir necht a bosqichda globul yar yupga pipy onk
gat !l aml i kompozisiyanpolimerkbogdél ovcehi tolial ar
sifatida k aigqom iadgezilyaga fazalar chegarasida adsortagnib, tarqoq
erishishga i mk on bertolalarni yaginlashtir ac
gat | ami gancha yupgqge er i todqgi masi ni gat |
adgeziyasi shuncha yugMi krofotosuratlardan k

Mazkur i shda charrchar mni sirt yuzasi d
jarayoni da todéldiruvecsilliglangan, goovakl agra
charmning makr ost r ukt Lsonitegishli tarzda oshgan(asm, b). md a
elemet tahlil  tadgigotlari  natijalari Suratlarni tahlil etish shuni
keltirilgan. kodorsatadi ki, tajriba

Char mni t o6l di r i s hkollagen tolalari yuza membranasining sirtiga
modifikatsiyalangan ipak gidrolizatanlandi. zich yotadigan plyonkasimon polimer

Todéldiruvchining t bogdél ovchi gobigga €
hosi |l bodél i sh j ar ay o IModifikatsiyalangan ipak gidrolizatibilan k i n
shakl |l angan pl yonkal aadsorbsiyal angan firhr il
morfologkx ususi yatl ariga todéramlar ga ni sbat an
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gobdbzgdbal uvchan vV a Charm namunalarining
todqgi masi dagi t ol al ar (fotografiyalarini kuzatishda ¢Pasm, a)a m.
Tolalaning markaziy qismida {gasm, b) nazorat namunasiga nisbattg@-rasm, b)
ancha katta od6lchamli tajriba oboyektl artdhai b
turadi. Tdakkur gilish mumkinki, gi zgo6ish rangga oo0tgan.

modifikatsiyalangan ipak gidrolizati shu
yacheykalar  orgali  tolalalar  orasida
diffuziyalanadi. Charm tolalari tutamlari
geterostrukturald] 00T
yacheykalararo fazalar ham kuzatilib, ularda
fibrillalararo masofa0,1 mkm dan ortadi.
Shuning uchun dispersion muhitda kattaligi

70000 — ‘Map_002_wholespectrum

rasi da

0,1 mk m dan kamr o N
modifikatsiyalangan ipak gidrolizati
mi krozarralar. char

3-rasm. Modifikatsiyalangan ipak(/)
gidrolizati bilan ishlov berilmagan tajriba <
charm namunalarining kimyoviy
elementlarning tagsimlanishi diagrammasi 2

makrostruktura elementlarini lokallashtiradi.
Charm makrostrukturasida tolalarning
yacheykalaray fazasidamodifikatsiyalangan
ipak gidrolizatning bunday yupga nozik
varvon diffuzion taqgsimlanishi polimer

mol ekul al ariga ijobiy T
Charm todqgi masini .
modulining ortishi, yangmodifikatsiyalangan ém

ipak gidrolizati bilan charmt o 6 gi mas
todéldirish jarayonida
kontaktlashish  joylarida kapillyeg 6 o v a k

makroyacheyka strukturasida polimer faza ' © et

tanlanib fiksatsiyalz: 4-rasm. Modifikatsiyalangan ipak i
globulyar gotiriilgan fragmentlarni  hosil gidrolizati bilan ishlov berilgan tajriba

gilishi bilan izohlanish mumkin. charm namunalarining kimyoviy

O6tish zonasi ni-ng elementlaming tagsimlanishi diagrammasi
strukturaviy go6ovakl il o _ wld
polimer massivi tartibsig 6 o v a k (ti Charm namunalarining kimyov

joylashgan fibrillyar tolalarni mustahkamlaydi ~ elementlarning tagsimlanishi tadgiqotidar)
va ularning qo 6zgo6al u shuniaytish mumkiki, modifikatsiyalangan a b ,

charmning goéuddal i v ipak gidrolizati bilan ishlov berilmagan tajria
orasidagi qgatlamlar chegara zonalarini charm namunalariga {&sm) nisbattan
pishiglashtiradi. modifikatsiyalangan ipak gidrolizati bilan
‘;"', e : ishlov berilgan tajriba charm namunalart (4
| Mt Per 1

by s rasm) tarkibidagi Cr, Ca, Na, K, S va boshga
moddal ar i o6zgarishsiz
modifikatsiyalangan ipak gidrolizati bilan

ishlov berilgan namuna tarkibidagi N (azot)

5 o ie
§ ) 2

e y

3 B
=]

’ 4 43,7 %, O (kislarod) 13,3 % va C

Bk Mok oy MoXESKESs Mok ol W RenReRET TR (uglerod) 33,3 % migdorda oshganini
a b koérishimiz mumkin. Bun:i

2-rasm. Nazorat (a) va modifikatsiyalangan gilishimiz mumkin. Namunalar tarkibidagi N

ipak gidrolizati bilan ishlov berilgan (azot), O (kislarod) va C (uglerod)

tajriba (b) charm namunalarining miqdorining oshishi modifikatsiyalangan ipak
kimyoviy elementlarning tagsimlanishi gidrolizati bilan charmt o 6 gi masi t o

mikrofotografiyalari kimyoviy reaksiyaga kirishib, kimyoviy
bogdél ar hosi l gi l gani dat
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matritsasi mustahkamlanadi. Shu tariga,
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T002€09 002t T003COY 003~ RooiSINDgo; - F Ry, €080, =0;
Tdz0 ftseo jterndetsMmisd olststctsets h Cdo O
- T001Sin/. 001~ Toozsin/ ooz T ROOZCOSbOOZ + f Roozsinbooz +H 002 =0,
T001C0F 401~ T002COY 002~ RogaSiND g, + f R, €OSHy, =0
Tdz0 ftseo jterndetsisd bicjls! jes hCde O
Too1SINV 001~ ToosSINV 03 ° RoozCOSDggs + f Ry SiNb 3 =0,
- T001COF 001~ T03COF 003 + RoosSIND ez @F Ryp3C0SD 05+ H o3 =0.

1 Hj ! d o HOd dzj 20 JRco sdsMdzEuaygr Is. J.

X ABARNOMASI

¢tsa

HozRh ktOs dgj ded v A ts@adzlsSLJoﬁEﬂ'vadmﬁonoEG dgyf Jo 8 deOSHSfte s o5

ftod dzd B3O Isfyw,  jhdd o] ¢ Is d o, dzts2
md dRy; 2O tOo dzj dz SOC , C lﬁltsg 6%555 A ogzty}iosdzq
L OHOYd

m_LdZ(

edfa, 4dzd> dzdijdz@ deShyl | 4 utGOadzJ dzo[w 0o dzso j Mde= § to
Iﬂ

To02SIV 002 * To0sSIV 03~ Rood 711 = Hogons 1)
T002€0F 002 + T03COY 03~ Roof712 =0, (2)
- T001Sin/. 001" Toozsm./. o2 t R002/7 21 =~ H oo 3)
T001€0F 401~ T002€0F 002~ Roof722 =0, (4)
To01SIV 001~ TooaSIV 03 + Rood 721 =0, (5)
- To01€0Y 001~ T003C€0F 003 + Rood73 == H oz, (6)

GHJ
h,,=cosby, - fsinby,, h,=sinby,+fcosb,,, h, =cosb,,+ fsinb,,,

L e : .
h,, =sinby,- fcosb,,, My, =°Cc0shby,+ fsinby,, Hh,y, =Sinb,,; @f Cosb,,.

RME dzé yoOw dzgj dLoeojmlsdzr § g OCIsdodz § Mmdadz ,
Too 11 T 0012 =A112H g1, (1.7)
To0i@ 21 HT 0022 22 =1 3,H o2 (1.8)
Too@ 31~ T o0 32 =13:H opas (1.9)
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GHJ

Ay, =h,SI o, - 11,C0F oopr @15 =1, SIV 3= /11, COF s,
Ay =N, SI 0= 1,,C0F o, @ =15, SI o, ¥/, COF 0y,
a3 =N3,SIY 44, +h5,COF ooy, @gy =H35,SIV g3~ 153, COF (g
) sz Hag" W MdMisd BO ddBj Jls ted " j dedd
_ D158 5,8 35H 4017 11558118 5,H 002 + 1518 1,8 5,H s
Too1 = : (20)
a1,8 5,85 - a1, 83
_ - hlZa »néa 32H 001 +h22a 128 31H 002 ~ /73161 128 21H 003
Tooe = , (11)
a1,8,,85 - 4,8 ,43

hlZa 22a 31H 001~ h22a lla 31H 002 +h31a 11a 21H 003

Toos_ A 158 831~ A 118 18 3 . (12)_
\ibtkzudts fwsejtdls:, ybt daj dLejMsdr j wFPsis
Mstsilsdetsh § dzd W . ' . <
:Toozsmv 002~/ 003)' H 001COY o3 (13)
o N1,COF oo3- N1, SIV oo ’ 2

— TOOlsinV 001 +./ 002)_ H 002 Cosl 002
o h21 Cosl 002 +h225in./ 002
TOO3SinV 001 +j 003)_ H 003Sin./ 001

13,C09 01 /13,81 ooy .
sddzr btejdedw tSHtjHjEVEISMY L L OC 5dzO slzdmdzo
001 _ fCQTOOZSInQ 002 ./ 003) 001003 003) (16)<

Fie ' = ,
N,,C0F o3 M11,SIV (o3

(002) f CQTOMSIHQ 001 +/ 002) 002005’ 002)
Fre
/721 COS’ 002 +h223m/ 002

(003) _ f CQToossmb 001 +/ 003) 003sinj 001). (18)N

TP -
hSl Cog 001 +h328|n./ 001

: (14)

(15)

003 —

ARNO

: 17)—

Iﬂ
1 tsdzkz yg dzdz | o jddwdOttwy gthdysls o ©OMMdiOIskd
o d Misd w §fielf glzdzth d3j dzls Qodp dgidz" .
d Midzj His9 Odad W f s S tofj @) ePHafls OdzO ff tots ¢ to O d3ck
tcOydsdzOdz! dz' n dzO dzO H ts Y dPCGBASIGf20 tc © d3 H IsiA# ts © Zfmls ©dzts o
fjtejHOyd ) Zuyjlstsd ©GOGHisaDUs do & » &z0 zOH 5y dz' |
fOttOodijilstgsozj sted yd M dn tePigBgetizs® Hjtej HOU] M Holz

CstcH d dzO s tcOMY sSdzsy J dzdfs'H dzd UE o alds 9 dzd 3 th’aOd3cf.
f dzsmMCsMmisd ttOmMf sdzsy j dedv tojldizdy OB .o ddi hded2 fHtedoe jHJ
BZOXZOH B Ydz' 7 dOctekzL ¢, Pole@FHy dzdzmd s2 @S ¥ - t
BOIs j to d Crdiz® . to tcOL dzd ydzr ~ L dzOy 4 dzd 2 r i
ydmdzse r j LSy jtod i3 e Bz tlzts g " Cdomm .d dzOlsw
dimdzj Hise Qllpdzso ¥ | tOMyd s By dats, Ybsts o f ted da¥
ftotsosHJIs! 5B tc Ols ZORO ad) Wpfpmitisiizlz’ = HOdzdz" = Oy O
LdOyd ddv ftedteOh jddw dOBGH WM Hitdvdz" dzOds v 3 § ded W
SftejHjdvw, Mmttlse jlsmise kgjidgdzviyd dzz fjls OdzO o dzd & O Is fyw
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ddzy j dzj todz" ~

teg " Jdedd,
kfls Odzs o dzj dzg W

B34 HE

dz0 dzOH 5 Y dzts 2
Bj nOdzd L BO 1

t OL tcOB tsls OdzO
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Il 7" 9aBHT gtf Ms¢C dzdb;teﬁztef
1 sdzkz yJ dz0© ZHtB dZOW H dzw

O] s dMS 5] 5 5ULBD ¢
¢ Ofze 5t6q s d5azOdsd ud ¥ d

tcOMf tej H | dzifdafvo s HZO B W % | dzddSOthjz
9 J s[o@hRdets Mistets j ded j , L2970

Mo sB t5SH dz' g
CsdistekzSIsdo dz -

md az’

fOO@jBsdeesg ' | azOw]y ded ¥ (FI)3] dz

f J teld .H:Os{sQldasdztismIs tets § dad J ,
ZOlwW 3 dz7 &3 BMs@®EOMBPE [ . U. c
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fsLotsdzw jIs ftesedetsL tetso Olsi dzj telf) WizstdsdO dz! deftcds o tHIsHtdsoE
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zOf tew y j dzdz" | Mtsmissw-dzdw Rj09alj?2.,252did ¢ s

B34 ~ Oded yd ME dJd Mos2Mise @ ¢ OB B8 Oz . ,d [ OC Mk
Gdtdi3isteduiMiédn §5¢C0OL OlsjudyBOdpSSAfdytica] ydetse tss . v ]

fd ud dad W te § d3dzv fJtciaOBY g ydgdt ¢ jtjHOlBYd
B nOdedd BistBz: L Izj 5" = 9o tc@GOkEyddzls,. A Odz. 2004.
skteOfdYn IsjnddSd d Is B distdas@ito [ ., [ Op dzts

) 5 dzlz yj dz' tej h j dad w e tslas g glzd | ¢dBS 52
B¢ kls BT Is! I sd | 5o @) oo ditchfls dzjj ot s &>y
ftosj Clsdtotse Odad W dso " Bj dz0/ d [ jYHEZAOSHI
ftetscdesL dtetso Odgd W t6 O 1o} el CE ez Cuter d20 W & !
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GAVDA XUSUSIYATLARI, TANA POZITSIYALARI VA BEMORLARNING
HARAKATLARI NI O6RGANI SH VA TAHLI L QI

Dilafruz Vahobova
Namangan davlat texnika universiteti izlanuvchisi
e-mail: Annemarie9616@gmail.com

Aziza Kasimova
Toshkent toodéqgi machilik
e-mail: research20@agmail.com

vV a san

yengi |

Ushbu magolada varikoz venalar kasalligida bemorlarning gavda xususiyatlari,
pozitsiyalari va harakatlarini hisobga olgan holda kompression buyumlarni loyihalash masal&lgri

yoritiladi. Tad gi go't Namangan viloyatida j oyl as hsga
so6rovnomal arga asoslangan bool i b, tur |
ayoll ar oorganil gan. Natijalar kompress r
kassal l i kning rivojlanishini oldini ollshdaz
Kal it svarikaz | \@emalari, kompression terapiya, tana pozitsiyasi, gav

xususiyatlari, reabilitatsiya.

I HOdzdzs?2 MlOk! j ©OMNKEOtedo O kv thEs ]
qLHjdd2 f by ssd ROLOCkjtdimlsds Isj do, qgg
tcOMmh dqtoj dzd j &3 o jdz. RMMdzj Hiseo Odedj tshdeso Odets dz

9 Cdzddzd C ORF | OBOdzG OdzMC 52 8B dZOMIsd Mt H %Ex(c
OoBLOMISOOIsTt jLRUOISOdZd o Oy dzkz® tc ts dz! led3u’tc;4stg:
9 dzsL dese s CtwsostsBicON jdzdv d ftesWddzOSIsdSi

sdzt yjor j ofpdee @&:L desj tOMh dqejdedd o jdg, €t
sherdgsmMisd e OdzdL &3O, tj OBddzdIlsOydw . i]

This studyexplores the design of compression garments considering body characterm,
postures, and movements of patients with varicose veins. The research is based on é
observations and surveys conducted in Namangan region hospitals, involving men, aadned, )
pregnant women of various ages. Findings highlight the crucial role of compression products in
improving venous circulation and preventing disease progression.

Keywords: varicose veins, compression therapy, body posture, body characteristics,
rehabiliation.

Kirish uchmganl i gi sababl i, C
Kompression buyumlarni uzoq vagt davomida statik holatda ushlab
loyihalashda maxsus talablar va sifat t ur i s h, vV a not odgaor i

kodrsat kichl ari ma j muwarikozni kuchawikshi | mamkini $hursng d a

bemor holatini kuzatish, tana xususiyatlari
va harakatlanishdagi tana vaznining
ogoirliklari,
tibbiyot xodimlarining tavsiyalari asos qilib

olindi. Ayollardagi venalarning varikoz
kengayishivenalar  kengayib,  ularning
devorlari  yupgalashib, gon ogimining

yomonlashishiga olib keladigan bir holatdir.
Bu kasal |l ik

ndijaldrivd o | tampi plzitsigd daq ii qua t

uchun, bemorlar uchun faol hayot tarzini
olib borish, muntazam jismoniy mashglar va
todbdgori
adbzolariga ortigcha oc¢
olish  uchun turli xil kompression
buyumlardan foydalanish talab gilinadi.
Dunyo bodyl ab var i
keng targalgan yumshogq

kodpi nlcchdal i b oy ca@8%ed dkdddardaaesa2 5
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10 20% holatlarda uchraydi. Asosan oyoq [ Varkor venalar ksl |
venalarining yumshashi va kengayishi : .
natijasida rivojlanadi. Kasallikning targalishi el B =y
yoshi, irsiyati, hayot tarzi va hormonal l T o
ofizgarishlar kabi 0 “vaai p— )
Ayol |l arda yugqor i e | [ S | | S | | e
homiladb r | i k, gor monal t e |Siwn | |wmes] | Eme |
venoz yetlshmovchilik . —— ar a
sodir bodl hashgagamogink i n ( ~ Frasm. Varikoz venalar Kasaliigi

klassifikatsiyasi.

Irsiyati yagin garindoshlarda venoz

yetishmovchilik bodal i
Agar oilada (oteona, buvabuvi)venoz
yetishmovchilikyoki varikoz e

N

kasalligib o & | s ai 3 barawmshadi2 U)
Hayot tarzii uz oq vaqt o0
turish, harakatsizlik, semirish. Uzoq vaqt

ToycluEEEA e RO ottirish/turish(ofis ishi, kaskbhunar)i qon 2
lrasm. Dunyo bodyi chatniidh esitn dsiad. aHatakatsizlik
koorsatkichi. mushakl arning qon- %
_ uvvatlash funksiyasi susayadi. Semirish
Us hbu bool i mda 3<rat5|adc|Hak”\/89n venal
rivojlanish darajasini, bemorning gavda  ggjadi. ﬂ:
holatlarin va harakatlarini hisobga olgan Kasbiy risklari o g & i r | i s n@]
holda bemor tanasining topografiyasini yoK i bir holatda uz 0
oé'rganish bodyi cha ;‘Smap(%iooaqtarirgaﬂtij-,-equ@nrp \
ke“'”'ga”; _ tomirlariga doimiy bosim. Bir holatda uzoq <
OGzbekistonda vV aridhksh(@asalan, rfoBidr, dffs xodimlari). ><
kasalligi ayollarnindgl5i 23%, erkaklarning Homiladorlik va gormonal ___
esabi 12%da uchraydi (2asmga garang). oGzgat i s hybllarda venalarga
godshi mcha Homilkadorikdas h %I
homiladorlik gormonlari venalarni ! N
) kengaytiradipachadaning bosindomirlarga
e _ tadsir qiladi . (maSatan, ml?n
kontratseptivlar) 1 venoz tonusni
pasaytiradi.
_ Kasllikni oldini olish va profilaktik
davolash  uchun tibbiy = kompressiya
; ) . . . paypogkiyish, har 3060 dagigadajisga

2-rasm. iOdtzdbre kbodyi cha mashalauilisp, (vaznni nazorat gilish va

kasallik Kobrsat kg rg:q,ln?l preparatlarm nazorat ostida gabul
Bu kod@Grsatkichlar o-lb—'apbsya két'lnli (g%ra
biroz pastroq bodalis
guyi dagi omi | | amsmga i | cHay I C n k a"a%nﬂ%'m oldveh
qarang): va dav kom ression buyumlarni

onlhalash uchun maxs.
Varikoz kasalligini oldini olish uchun
kompression buyuml ar i
Kompression buyumlari gon aylanishini
yaxshilash, tomirlarning kengayishini oldini
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oishvatiza, tirsak va oyoq beoda®imkaz ni kgsa i
shi kastlanishida k e n goemaylarda luzoq vaqt lWavorkidalturish ayjahi .
Us hbu buyuml ar k o 0 paylanishina yomomiashtigshi smumkin. Bu
tayyorlangan, elastik materiallardan oy oql ar da gon todpl an
i shl angan bod6l i b, ul anatjada rveralard gengayadi.d ©ypglarga i g
kuchiga ega. ortigcha  bosim  tushishi  varikozning

Vari koz kasal | i grivojlanishifd kuéhaygradin
bemorlarning gavda xusiyatlari: 2. Uzoq vagqgt davomi
1. Oyoqlar va venalar gon tomirlari: -Uzoq vaqt davomid

- Yirik venalar: Varikoz kasaligida gon aylanishini yomonlashtiradi. Oyoglarni
oyoqlardagi vena qon tomirlar kengayadi va bir xil holatda uzoq vaqt ushlab turish

shishadi, bu esa koopviercalaa rkgoad zbgoas itma sghillaandii
turadi. Oyoqglarda tukloiot ardmadilaimdagi vaenhko
gon tomirlari kuzatiladi. kuchaytirishi mumkin.

- Shishlar:Oyoqglarda yoki boshga 3. Yotish pozitsiyasi: P
gi smlarda shish paydo boéI(Dysquamurnikink,oc’)tt%)r
esa qgqon tomirlardagi kepesmidilngit abnoad | gadny | L4
yaxshi aylanishini tobgdthtadi. mumki n. OyE

- Ogoriql ar: Oy o q lyuksaltrish ganmgng r oyogjlardan yurakka
tortishish yoki z 0 O0r i gaytishiga kordans beragi av d/emalabdag@i
mumkin. Bu aynigsa uzoq vaqgt davomita bosimni kamaytiradi. Z
oyoqda turish yoki bir joyda uzog vaqt - Oyoglarning taby holatda
oo0tirishdan keyin kuchayi shi muwankiywqgorig

2. Tana massasi: oyoql arni yostiq biI{r

- Ortigcha vazn: Ortigcha tana bosimni kamaytiradi.
massasi  varikoz  kasalligini  keltirib 4. Harakatlar va jismoniy faoliyat: CD
chigarishi yoki uni kuchaytirishi mumkin. - Oyoqglarni harakatda tutish, yengil

Bundan tashqgari, semizlik venalar ustidagi jismoniy faoliyat (masalan, yurish, suzish)><
bosimni oshiradi, natijada qon aylanishining  gon aylanishini yaxshilaydi va venalarda
yomonlashishiga olib keladi. gonning toodoplani shi=a-
-Booy va tana uzuordamberadi Bos hqga
faktorl ar bil an birga, b. evamikor kasalligini oldioi @lyvichi N
tana uzunligi ham kasallikning omillar: —
rivojlanishiga tadsir k oo6r s ¥arikoz hi kasalligrk i n)
Kodpincha bal an adyodhio 6 yyengillashtoisghiuchunzbanmrlar muntazam

odamlar varikoz kasallikga moyilroq ravi shda oyoql arini K ¢
bodélishadi. davomida turishyok o 6t i ri shdan
3. Qon tomirlarining kuchsizligi: va jismoniy mashqgl ar &
-Yupgalashgan venalar. Venalar kerak.
elastikligini yooOqgot adiBuyunv tri va ghakli.oKKompaessiv
yupqgalashtiriladi, bu esa gonning buyumlar i turl i shakl |
todplani shiga va venaHaarr dhai rs Hiuglgias giugga da i
keladi. - Lasinalar (uzun
- Venaz qopgoqchalarning zaifligi: paypoglarlar): Kompressiv uzun paypoqlari
Venoz qopgogchalari gonning pastga qulay va foydali, ular oyoqlardagi gon
todpl ani shiga y ool aylanéshinin ayaxghilaghga yordddmu beradi.
muhimdir. Ularning ishlashidagi buzilishlar Ul ar turli uzunl i kda,
varikoz kasalligiga olib keladi. darajasidan yuqgoriga
Tana pozitsiyalari va ularning gamrab oluvchi shakl da
tabsiri: - Yengl ar (manj et
1. Tik oyogda uzoq turish holatlari: yoki yuqori oyogni qgamab oluvchi
kompressiya buyumlari, venoz
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kasalliklaridan aziyat chekayotganlar uchun qgarab kompression samaradorligi seziarli
muhim bodélishi mumkinfarqg qilishini kokat sat

- Shimlar: Bu turdagi buyumlar bil an uygoéunl ashtir.i
barcha oyoq va pastkitemnapi paoykabpsbqi |l isah
ta'minlaydi. Ular, aynigsa, homiladorlik yoki tadkidlaydi . Biroq, m
goo6shma k a s al Jankdéztlaa r terapiffagayribya qilish darajasining pastligi
aziyat chekayotgan bemorlarga foydalidir. katta muammo ekanini gayd etishgan.

- Kompressiya guruhli Caggiati va hammualliflari [5] venoz
buyuml ar : Ba' zan, t kaéalliklacga kolmalingan e s Beimgrlarda
buyumi va maxsus yenglar birlashtiriigan  reabilitatsiya  usullarini  tahlil  qilib,
holda ishlatiladi. kompression vositalarni fizioterapiya

Liu va hammualliflari [1] varikoz mashgqlari bilan birlashtirish samaradorligini
venal ar i bilan ogo6ri kaoor b@atmgahar dhay nti gslai vy
elastik lompression paypoglar ostidagi teri f aol | ashtiruvchi ma s h g
bosimining tana holatiga qarab qganday kompression buyumlarninggtr apevt i
o6zgarishini 00r gang amshi anigangani Aminad aadgicgothitkg,
o6tirgan va yotgan pochégarasd Kiahikaamdra hdpmo aiqisga i<, ¢
sezilarl. far gl ani s himuddailikugatiev.n g a n boélib,z
kompression vositalarni individual tana Metodlar.
holatlari va haakatlariga moslashtirish Bemor |l ar nazor
zarurligini koor s at a thdqgiqgotlar R0222024 ,yillarda Narrrangzing.|
ishlash  sharoitlari  laboratoriya bilan s hahrida oyl ashgan fi
chekl angan bodl gani nma si kl aan iad nivalarinihgazolasltkiema
amal i yot ga qoélIashkliniirhlacsriidyaatinsihuni%
chegaralaydi. ixtisoslashtiriigan ona va bola salomatligi

Rohan va hamkorlari [2] varikoz ilmiy-amaliy tibbiyot markazi Namangan CD
venalarining biomekanik javwmni ragamli filialio shifoxonas«]d

modellashtirish  asosida tahlil qgilgan. bilan  kasallangan bemorlar  uchun
Kompressiyaning venozkdmpoegai drmdsibuyudm i
bosim darajalarida modellashtiriigan va 15 talablarini aniglash magsadida kuzatuvlar ==
mmHg bosim ostida ham sezilarli ijobiy guruhiga turli yosh va holatdagi 215 nafa
natija berishi aniglangan. Bu yondashuvning bemor Kkiritildi. Bemorlar orasida erkaklar, N

afzalligi & individual venoz devor ayol |l ar hamda h 0 Nidel
elastikligini hisobga olish, ammo klinik ayollarning yosh bo6&V¥i
tajribalar bil an mu s tud lmk aaminags ho dratlac htao o6V o
amalga oshirilmagan. (2.1.%jadval).

Sell va hammualliflari [3] Tadgiqotdasturi shifokorlar va klinik
kompression  terapiya va  jarrohlik bodél im boshliqglar:i bi l
aralashuvlarni tagqoslovchi ishlab  chiqildi.  Tadgigot  dasturiga
randomizatsiyalangan Klinik  tadgigot  quyidagilar kiritildi:
o0t kazgan. nNNat kjosdlrasmat asdilk var i ko z kasal |l i
kompression terapiya ayrim bemorlar uchun  bemorlarning gavda tuzilishi va harakatlarini
simptomlarni kamay-tiroéhdansamar al i bodl sa
da, uzoq muddatli Klinik natijalarda - bemorlarning kiyim va compression
jarrohlikdan ortda qoladi. Shu sababli, vositalarning mavjud assortimenti, magsadi,

kompression vositalaryokodéapmr oq Kodhrseatviagh gra
vV a gooO6shi mcha dadao | atsahd miusluangasal f &t idar aj ¢

garalishi lozim. o6rgani s h;

Dissemond va hamkorlari [4] venoz - tibbiyot xodimlari hamda bemorlar
yaralarga ega bemorlarda kompression bi |l an sodérovnoma uchun
terapiyaning gool |l anishini o6rgani b,

bemorning tana holati va mushak faoliyatiga
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- kiyim va boshga compression bosgich 05.01.2023y. dan
buyuml ayilgdgan dqatakiar hamda gacha. Birinchi bosqgichda bemorlarni har
sifat koodrsat kichl ar i kuni tekshirigh|lva sxdzgrat gilish amalga

- statistik maol umogs hiamigladi I s hilkokvi nc hi b
berish. bodyicha mul oqot 0 |
Tibbiyot  klinikalarida  davolanib maol umot!l ar ni yigoéil
kelayotgan bemorlarnikuzatish jarayoni ikki  ishtirokchilarini shifokofar, kichik tibbiyot
bosgichda amalga oshirildi | bosqich xodimlari hamda bemorlar tashkil gildi {1
20.03.2022y. dan 10.12.2022y. gachalva jadvalga garang).
1-jadval
Bemorlarning jinsi, holati va yoshi
Bemor jinsi va holati Jami (n=215) Yosh or a O6rtacha
Erkaklar 56 26,1% 29-56 36
Ayollar 62 28,8% 3355 42
Homilador ayollar 97 45,1% 26-32 28 U)
Natijalar va muhokamalar. garang) Kuzatilgan bemorlarning yoshi <E
Klinik guruhda varikoz bilan booyicha taqgsi ml a49i [
kasall angan er kak beyos harmrianlgi goodaagc ha
yoshi 36 yosh, ayollarniki esa 42 yosh qilib  kasalligi eng yuqgori 73% ni tashkil etgan.

belgilandi, xomilador ayollar esa 28 etib Bularning aksariyati operatsiya yoki kam
belgilandi. Bulardan eng yoshi 20 yosh, eng invazivi ar ayonl ar ni bos HIsc
kattasi esa 56 -rayngas hd a bodl gan (4

®20-26 yosh
H28-31yosh
M 33-37 yosh
¥ 40-44 yosh
M 46-49 yosh
W 54-56 yosh

JIZPl XABAR

4-rasm. Bemorning yosh tagsimoti

Klinik guruhda varikoz bilan keladi. Ushbu alomatlar varikoz
kasall angan er kak b e tomintatidanr venbznogoq yarasiga qadarhfaaq
yoshi 36 yosh, ayollarniki esa 42 yosh qilib  gilishi mumkin.
belgilandi, xomilador ayollar esa 28 etib Surunkali venoz kasallik juda keng

belgilandi. Bulardareng yoshi 20 yosh, eng targalgan (5asmga grang). KVHning
kattasi esa 56 yos hd aargdishiéva gtarqalishigK oid adabiyotiara n
bemorl arning yoshi b obahplash lusullart ardgiashnrheaonlaris va i
guyidagicha: 28 9 yosh o r a tahlig gilingla ggeografik mintaqalardagi

bemorlarning varikoz kasalligi eng yuqori  farglar tufayli juda xilmaxildir.

73% ni tashkil etgan. Bularning aksariyati Tel angi ekt aziya S0Qg:!

operatsiya yoki kam invazijarayonlarni populyatsiyasida juda keng targalgan.

boshidan o6t kazgan. Varikoz tomirlari erkaklarda 256% va
Surunkali venoz kasallik (KVH) ayollarda 1 dan 60% gacha targalgan.

keng doiradagi klinik belgilar bilan birga
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5r as m. Surunkal i

‘venoz kasallikning klini

OMASI

varikoz venalar (class C2)c) lipodermatoskleroz (CEAP klassi C4b) dYaol yaralar (klassi
C6).
Surunkali venoz etishmovchilik yosh nazoa t gilish bil an Z

0 0 si s hi-tezbuchtagdn Vehoe yaralar davolash samaradorligini yanada oshiradi
taxminan 0,3% ni tashkil giladi, ammo faol Bu yondashuv varikoz venalar kasalligiga<
yoki shifobaxsh yaralar kattalar aholisining  qarshi kompleks reabilitatsiya tizimini

1 foizida kuzatilligdi shaBllantirishdaVruhirh iilmyamally @asog
bodl gan xavf omi |l | ar iyaratadi. asi da yosh, ayo{
jinsi, oilada varikoz tomirlari, semirish,

homi |l adorl ik wva doi miy nrowdaniganladabiyoti&ri r adi>.<

Atrof-muhit  yoki xulgatvor omillari, S
masalan, uzoq muddatli. Ishda tik turish va 1. Liu R.,, Kwok Y.L., LiY., Lao T.T.
o0t irish hol ati ham C V Bkin greisdura profileb and waliaiion
b o dilmurekin [7, 8]. with body postural changes beneat
Xulosalar. Magolada bemorlarning medical elastic compression )
tana  xususiyatlari, pozitsiyalari  va stockings // International Journal of
harakatlarini chuqur tahlil qilish orqali Dermatologyl 2007.7 Vol. 46(8).1
varikoz venalar kasalligini oldini olish va P. 816824. DOI: 10.1111/j.1365
davolashda kompression buyumlarning 4632.2007.03175.x
samaradorligi asoslab berilgan. Kuzatuvlar 2. Rohan C.P.Y.,Badel P., Lun B.,
shun i koorsatdi ki, b e mor niRastel h,oAvrd S.i Biomecharicaln a
ogoirligining t aqsi ml an iresponse of vagicoge a/eins ttoi elastian
faoliyatiga bevosita t ao sompression:da sumdriead study //
Tadgiqot natijalari  kompression Journal of Biomechanicg. 2013.1
buyuml ar ni too6gori | oyi h¥Vol a6&(3). i nPa f280@8bt DAk:| i n
davolash, balki profilaktika choralarida ham 10.1016/j.jpbiomech.2012.10.041
muhim wotOirsmini kodr sat 8dSel |Ayh.i ,qs &) kat maa
homilador ayollar va uzoq vaqt tik yoki lLep2 nt al o M. , et al
o6tirib ishlovchi k as b ethgesmpya wersusu sungerm imahes u
moslashtiriigan  kompression  vositalar treatment of patients with varicose
zaruriy hisoblanadi. veins: a randomized controlled trial
Shuningdek, kompression vositalarni /I European Journal of Vascular and
jismoniy mashglar va tana pozitsiyalarini Endovascular Surgeryi 2014. 1
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4, Di ssemond J. , Assenhei me2005;R11;2398409.t e ma n n
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patients with venous leg ulcers // JDDG: Epidemiology of chronic venous
Journal der Deutschen Dermatologischen disease. Phlebology 2008;23:103
Gesellschafti 2016.7 Vol. 14(9).7 P. 862 111.
872. DOI: 10.1111/ddg.13091 8. Krijnen RMA, De Boer EM, Ader HJ,
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Mosti G., et al. Rehabilitation of patients in male workers vth a standing
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<

Ushbu tadgiqot trikotaj mato ishlab chigarishda sifat nazoratitomatlashtirish uchun CD
sun@iy intellekt asosida yaratilgan tizi [
nugsonl ar ni aniglash bodayicha oaqgitilgan
kodrsatkichlariga eriashdéi dadiadgyiqdt mhath?{

ni sbatan tezlik, aniqlik va iqtisodiy sanmea=s
Kal it g ad XKloa ra:j mat o, si fat nazorati |
nugsonlarni ani gl alsQwv, 8 ,c htuogtugi neadcrhgialniiks hi,s h

[ Odzdzsy dMMdzi Hseo Odzdd Gt HMNISOo dzV¥ jIs M d M) ISagukt
oW LOdZ n SCOdzgj 2 dzO tsMdetsoe j dmS emmise j dzdzts e s )
YOLOVBM H dzW tsB dzOtelzy jdzdw 5 Isdftse HJWlsSdrsd M4 f
mAP@0 , 5 d 96, 2 Y%recsimy.dztsfjlgd zdz' IsOlsT dmmdzj His9 O
ftcjosmMantsHuimlsots tojh jded 2 ZO smdtsoe R R fts M
LWWiSGlsdoadesmisd 5 MeOodzj dzdé ) IStOH d yd tsdede” d3d

sdzs yjor d lntdafs® ©ls O ) dzts § ftsdizts Is O,y J HlsaBtic dMm
d dzls § dzdzj € Is, Csd3f+ ¥ Isjtedaetsy L teg dad 4 , ts B dZOtOWs] § dzd
Isj SMisddz desj ftesdL oasHMIse ts.

This study presents an artificial intelligerisased system for automated quality control
in knitted fabric manufacturingThe system, trained using the YOLOv8m model to detect 5
types of defects, achieved a mAP@0.5 of 94.7% and a precision of 96.2%. The research resul
demonstrate the superiority of Abhsed solutions in terms of speed, accuracy, and cost
effectiveness copared to traditional manual inspection methods.

Keywords: knitted fabric, quality control, artificial intelligence, computer vision, defect
detection, deep learning, YOLOVS, textile manufacturing.

Kirish gi l adi . Sodéngagi st at
Zamonaviy trikotaj sanoati globa koodr a, j ahon tri kot aj
bozorda yugori ragobatbardoshlikni talab  borida 900 milliard AQSh dollaridan oshishi
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kutilmogda [1]. Bu o Geishdilar. Xuddi seu somadac Zhang &trah i
sifat va ar zon naarix g a[llp Trandfeglaearning estlidan fpydaiaaghra b |
bilan birga keladi. Trikotaj mahsulotlarining holda kam ma'lumotlar bilan yugori
fizik-mexanik xossalari, chidamlilik darajasi  samaradorlikka  erishish ~ mumkinligini

vV a estetik koor i ni s hisbotladilara Lin& WMWang H2] zYOLO¥: g i

muvaffaqiyatini hal giluvchi omillardir [2]. modelini trikotaj nugsonlarini anigiga
Shu bilan birga, ishlab chigaruvchilar gisga moslashtirdilar va real vagt rejimida
muddatda yuqori sifatli mahkitlarni ishlaydigan tizimni taklif gildilar. Chen et al.
yetkazib berish uchun bosim ostida [13] GAN (Generative  Adversarial
golmoqda. Networks) yordamida sun'iy nugsonli
An‘anaviy sifat nazorati tizimlari tasvirlar yaratib, ma'lumotlar bazasini
kodpincha inson omil ikpgaytaishoadala maddining ishlashing s a
bir qator jiddiy kamchiliklarni keltirib yaxshiladilar. Bi r o q, kodpgin
chiqaradi: tadgiqgotl ar oddiy t 06
- Subjektivik: ~ Har  xili bodlib, tri kot aj t g PC
operatorlar nugsonlarni har xil baholashi tuzilishi va elastikligi bilan bog'liq
mumkin[3]. muammol ar hali ham r

- Charchog va diggatning 15]. Bundan tashqari, amaliy ishlab
pasayishi: Uzoq davom etadigan monoton chigarish liniyasiga integrats qilish,

tekshirish jarayoni xatolar darajasini sezilarli yor ug' | i k sharoitid
darajada oshiradi [4]. tur |l i nugson turlar

- Yuqori mehnat xarajatlari: aniglash kabi muammolar hozirgi kunda
Malakali texniklarni ishga olish va ularning ~ tadgigotchilar e'tibor markazida [16, 17, 18].
maoshini t o6l ash i Isengl aarprovli tizinHar, ghasplans Giipta &<E
tannarxining 3640% ini tashkil etishi Sharma [19] tomonidan taklif etégn bulutli
mumkin [5, 6]. platformaga asoslangan yechimlar,m

- Past tezlik va Malymogami g saqlaghy 6\ UZqu?”{
bilan  tekshirish  avtomatlashtirigan ~ monitoring gilish imkoniyatlarini beradi. >
tizimlarga nisbatan SuRNgdek Algnatigasing fushynish ughupt i
hajmdagi mahsulotlarni gayta ishlashda Expl ai nabl e Al ( XAl
giyinchiliklar tug'diradi [7]. soonggl ten dent stya

Too6r t i nc lngiobis(Ganaata t ~ Ushbu magqolaing magsadi trikotaj [N
4.0) sharoitida suniy intellekt (Al) va t006Qqi mal arni I Shl ab e

mashina o6rganish (Meharad g $dif atysheer Fat
muammolarni hal gilish uchun yangi avtomatik baholash va aniglash uchun
i mkoniyatlarni yarat a%i'ilf_‘O'Kbmp)'(@tté’_r'_' REBr i IS
(Computer Vision) v a algqritpigripiy ishlal é@hq'ﬁhn i anplga

(Deep Learning) asosida qurilgan avtomatik ~Oshirish - va eksperimental tasdididsin
tizimlar yuqori aniglik, tezlik va ob'ektivlik iborat. . .
bilan nugsonlarni aniglay oladi [8, 9]. Bu Tadgiqot usullari o
texnologiyalar ishlab chigarish ~ Ushbu tadgigot trikotaj
samaradorligini  oshirish,  xarajatlarni t 06qi mal ardagi  nugso
kamaytirish va iste'molchi ishonchini ~ aniglash tizimini ishlab  chiqish ~va
oshirish imkonini beradi. baholashga ~ qaratilgan. ~ Tadgiqot
Sob6nggi yi |l |l ar da metedglagiyasi ma c fiyidegi k  asosiy
sanoatida Al dan foytpélséldicdqﬂabgéyic'rpaor@itr:
gator muhim ishlar amalga oshiriidi.  Vva tayyorlash, modelatnl ash va o

Juml adan, Han & Par khamgday gpgholaghg Quyidagj rdiagfagnma
tadgiqotlarida turl i Mlemoiaiogimi vamgdelni ighlap chiqisg h y
konvolyutsion neyron tarmoglar (CNN) J arayonining tsikIlik
asosida nugsonlarni aniglash tizimini ishlab Jjarayon, — aynigsa, ~model natijalarini
chigdilar va 8,5% aniglik darajasiga
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yaxshilash uchun bir necha marta tezligini oshirish va xotira iste’motin
takrorlanishi mumkin (-:Irasmga garang). optimallashtirish uchun amalga oshirildi.

- ma'lumotlarni normallashtirish
Normalization) Piksel giymatlari O dan 1
..o.,/'\' éacha g)oélg);n oraliqk
e s model ning o6qgitish
K USULLARI / bargarorligini ta'minladi.
. () - ma'lumotlarni _I_<oc’)p
{ﬁﬁ Augmentation): Modelning umumlashtirish

gobiliyatini oshirish va overfitting (haddan
tashgari mslashish) xavfini kamaytirish
uchun quyidagi augumentatsiya usullari
godél l anil di:

gorlzontal aﬁlantlrlsh (Horizontal

1-rasm. Nugsonlarni aniglash modelini
ishlab chigish va takomillashtirishning
tsiklik jarayoni

Madél umotl ar todpl a

Tadgiqotni amalga oshirish uchun E]'p)

ASI

1200 dona tur | inRtqu<0{3tajda %Joabsfm%a<
namunal ar i (95% paxta( t"{ rar% y|q0|ld .
Na mu n a fli @lanishliova ignali trikotaj as §

kabi Ik ki asosiy gur\ﬂaﬂaé'%) ma ns ub bod| i b
ularning oélchami 1x1 mé(perigoltalgh%?|koer};%a
Tob6gimalarda quyidagi 5 aUZUBEEBERYSIHLFHLD

turi qayd etildi: tedWi KUMabtdbgdrooPt @@ﬂ:l
ilmoq, igna izi, ifloslik, va rang tafovuti. yetkazildi. o .

Madloumar tooépl ash uc hAhMRodelagxitektyrasi. <
qurilma yaratildi: Tadgigotda YOLOv8m (You Only m

- kamera: Sony IMX477 sensorga ega Look Once version 8 Medium) modeli
12.3 megapikselli Raspberry Pi High tanlandi. 'Tanlov quyidagi sabablarga<
Quality Camera. asoslanadi:

- yorugo6lik: lzge yoruq( tEZkofI”%lYaag'?mf YQLrOnl_
oldini olish uchun 6500K rang haroratiga  &rXit€ turaS| boshqa detektorlar (masal anp_
ega LED halga yorugél R- QNW%lgaamansublar)ga nisbatan bi

- platforma: namunalarni bir  xil v acllq tBn ''ng IO 6zid ad h ?ﬂmb €
masofada (50 sm) va pozitsiyada ushlab godir. Bu uni real vaqt r.e”m'..a ishia
turish uchun qora matoli stendlardan .Ch'qa”?h I!nlyaS|ga integratsiya gilish uchun
foydalanildi. ideal giladi. wramEr L YALOEm

- dasturiy taomlnot:mode?\?dnony%% Y

Python va OpenCV kutubxonasidan 0|Ia5|da)ol cham va
foydalanildi. unumdorligi  jihatidan eng muvozanatli

Jami 12000 dona yugori aniglikdagi model hisoblanadi Kichikrog modellar

s : Y, etarlicha at
(1024x1024 pildisHal bir ra(s §
nugson turi uchun kamida 2000 ta rasm mum katt rog modellar (YOLOV8I, X)

JI

olishga harakat gilindi, bu malumotlar €52 amhal i yot da qool | a

todpl amini muvozanatlk?ooqlllS 'hmll.llénﬁ R zarur

edi. nugsonlarni aniglagia
Madl umotl arni tayy@8P huvchanli k: Modzg

Yigéil gan ma ' Iumo?h?klgqg' ”U‘HSBn@ﬁS"l gaarali  aniglay
quyidagi bosqgithlardafahst kazild

[
- rasmni gay (Resizing)6 | c has Model PyTorch frameworki
Barcha rasmlar modelga kirish uchun V& Ultralytics kutubxonasi yordamida

moéljallangan 640x640pythﬁr]df'i‘séugaﬁht'“%a@maégﬁ%s'ﬂ’ﬂldba
gayta oo6lchashlandi. BUMod&lpnis oo gigt iy gy ko
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Malbumot | ar t oadiyp | a mi aniglik ' gRrecision):  Aniglangan

tarzda 70:15: 15 nisbalbarachoadgmugsdnl(drrmimg n
tekshirish (validation) va testlash (test) ulushi.

todpl amlariga ajratil di . gayta chaqgirish (Recall): Haqigiy
Model ni o06qgitishbarcogwayi dagsonl arning
parametrlar asosida amalga oshirildi: ulushi.

- boshlangdéich odérgani s mAP@O.2 | i gnean( | rAvetagea |
Learning Rate): 0.01 Precision): Aniglik va qayta chagqirish

- Bat ch mDdBatchh Qize): 16 oo0rtasidagi muvozanat
(mavjud GPU xotirasi (NVIDIA RTX 3060) metrika. Bu 0.5 lItersection over Union
asosida) (1 oU) chegar a gi ymat

- Epochlar Soni: 100 o6rtacha aniqglikdir.

- Optimizer: AdamWw Confusion Matrix: Modelning har bir
(momentum=0.9, vazna buzilishi (weight hudson turi bodyicha_
decay)=0.0005) klass,lflkatswa qilish  natijalarini  vizual U)

- Loss Function: YOLOV8 tomonidan kK oorsatadi .

06z ichiga ol gan k|ass,fli\lqguglatr\éa,myhgkamaéarr re<s

funksiyalari. Modelning umumly |shlas 2
- Tekshi rish toéplami HAGrs@tkig EH}

oxirida modelning ishlashini baholash va YOLOv8m  modelini 100 epoch

i ho o davomi da oo0qitish
overfittingni  monitorin ilish  uchun
ishlatildi.g g 1 natijalar erishildi. 3jadvalda modelning test 2

Baholash metrikalari. tooplamidagi asosiy[Yt

Modelning ishlash samaradorligini keltirilgan.
baholash uchun quyidagi metrikalar
gool l anil di

Model nin t est tbahdash netmidaldria g i asosi><

<
m
1-jadval <
al
N
™

Metric Qiymat Izoh
MmAP@0.5 94.7% Butun model ning o00r
Precision 96.2% Ani gl angan ob'ektl arn
Recall 93.5% Hagigiy nugsonlarning gancha foizi topilgan
F1-Score 94.8% Pr eci si o nrtasidagi Ruevazanat! (

Model ning o6qgitish vkko ot ekbhirtiugh bdi ki,
todpl amlar i da orasmdaa n i validatiop dossaegro nhizigla@ birbiriga

keltirilgan. yaqgin holda ©pasayi b,
Lof 4 - Tanioss stopping) mexani zmini
os| 1\ e model haddan tashgari moslashish
o8 8\ (overfitting) dan xoli holda yaginlashgan.
o7f % Bu ma'lumot!l arni t 00 ¢

oo augmentatsiya gilish samaradgitii

0.5} koorsatadi .

0.4 Modelning har bir nugson turi

0.3 R bodyi c ha -jadvaldalakssettiiilgan2

02t : LT Eng yuqgori aniglik (Precision) “ifloslik"
Epoch nugsonida (98.5%) qayd etildi, chunki bu

2rasm. Model ni olossi t i rugsonjargodagdg fombilag yugori kontrastga
funksiyasining oo62gari skhng past agigam!| i k
il mogo nugsonida (91. &

bu nugsonning juda nozik va fon bilan
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deyarli bir X i r a n gigoalanaeig a bodl i shi
2-jadval
Har bir nuqgson turi b o 6-\Avermfed®readsimon) gl as h n
Nugsonturi AP@0.5 | Precision | Recall Rasmlar soni (test)
Teshik 96.5% 97.1% 95.2% 540
Notodbdbgori t o 89.3% 91.8% 87.5% 520
Igna izi 95.1% 95.5% 94.0% 510
Ifloslik 98.2% 98.5% 97.8% 530
Rang tafovuti 94.4% 96.0% 92.1% 500
Nugsonlarning har biri  uchun ol i shini kodérsatadi .
PrecisionRecall egri chiziglari Fasmda ilmoq" nugsoni 8a eng past AUC giymatiga
keltirilgan. Al fl os | idga) bu asa gnsaniglash qiyimray ekanligonio_L
maydon ostidagi egri chizigka (AUC) ega tasdiglaydi.
bodol i b, mo d e | bu nugsonni eng yaxshi ajr :

Teshik Noto‘g'ri to'qilgan gnaizi floslik Rang tafovuti

—&—Precision —#—Recall

3-rasm. Har xil nugson turlari uchun Precision-Recall egri chiziglari.

XABARNOMAS

Yaratilayotgan tizimni ishlab koorsatadi . Biroq, t
chigarish natijasida quyidag igtisodiy orasida farq mavj ud
afzalliklarni kutilmoqda: ANot odgor i todqgilg aD_

Tekshirish tezl i ginugsdnlarmngt r aniglanishii maoshga
anbdanaviy wusul da t ek snugsonlargah nisbata@noha pasto BLtniach
30 soniya sar fl angan adosyo$abahii, buAnugsdnlarazirig njuda

jarayonni 3 soniyagacha (qisgartrtadi mayda tuzilishga &ega

(tezli kda 90% ga o06si Ebobodal adi).fon rangi
Aniglik.  Operatorlar  tomnidan bodélishidir.

o00rt acd¥% anBllk darajasi qayd Xulosa qilib aytganda, yaratilgan Al

etil gan. Al tizi mi 9 6 gs@siagia tizimq trikotajn sanoatidad sifatn |

oladi (xatoliklar sonini 60% ga kamaytirish nazorati jarayonlarini avtoatlashtirish va

i mkoni bodél adi ) . takomillashtirish uchun yuqori salohiyatga
Xarajatlar. Xatolarni erta aniglash ega ekanligi isbotlandi.

hisobiga ishlab chigarish chigindilari 15% Xulosa

dan 7% gacha kamayadi. Shilan birga, Ushbu tadgiqot natijalari shuni

si fat nazorat. uchunkod&kregatkdi bio6| adda mamav i

mehnat xarajatlari 2 kishidan 0,5 kishiga texnologiyalari, xususan, YOLOv8 modeli

(monitoring uchun) gisqaradi. trikotaj mato ishlab chiqarishdagi sifat
Model umumiy hisobda yuqori nazorati jarayonlarini tubdan

i shl ash k o 6 r s takorkillaghtirishamkoniyatiga ega. Yuqori

(MAP@0.5=94,7%) erishdi. Bu YOLOv8 aniglik (96,2%), tezlik (90% tezroq) va

arxitekturasining obyektlarni aniglashdagi  murakkab nuqgsonlarni aniglash qobiliyati

kuchl i jihatl arini v Bzimnihgamaldiydahaimiyatini tasdiglaydi.g a n

maoél umot |l ar augment at siya strategiyasini
101



2065e A BB S

Tadgiqot davomida
asosiy muammo nozik va kam kontrastli
nugsonl arni , masal an,
il moqo ni
bu kel aj akda

must ahkaml ash vV a
yanada boyitish orgali bartaraf etilishilO.
mumkin.  Shuningdek, tizimni ishlab
chiqgarish liniyasiga o a | i

keyingi bosgichdagi  asosiy vazifa
hisoblanadi. 11.

Xulosa qilib aytish mumkinki, ishlab

chigilgan Al asosidagi yechim trikotaj
korxonalariga sifat nazoratini 12.
avtomatlashtirish, ishlab chiqgarish

xarajatlarini kamaytirish va mahsulsifatini
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PAXTA TOLALARINING AERODINAMIK USULDA CHANGDAN TOZALANISH
JARAYONI VA ULARNING NAZARIY ASOSLARI

Sadi kov Muhammad Rashid o06gol.i
Mehnatmuhofazasi va ekologiya kafedrasi assistenti, PhD

Namanagan davlat texnika universiteti

E-mail: sadikov2779993@gmail.com

Ushbu magolada paxta tolalarini pnevmomexanik vyigiruv jarayonida aerodinamik
tozah sh texnol ogiyalari tahlil gilinadi. AsoO:¢
tabsirga tushish jarayoniga va bu jar ay_
aralashmalarni samarali ajratib olishga qaratilgan. Tola va havo oqindlaritoa s i d a g
tenglamalari asosida kiruvchi va chiquvchi parametrlarning matematik modellashtlrllﬂ
oorganiladi . Perfolangan yuzalar tesh|§
samaradorligiga taodosir.i t a hmalivarianigsifatida nanldnadi.
Tadgiqot natijalari paxta tolalarini tozalash jarayonida yuqori sifatli ip ishlab chigaris
taominlash uchun aerodinamik kuchl arning

Tayanch aerodinaniikatozalasipaxta tolasi, perfosirt teshiklari, tola va hav
ogi mlari, chang va momiqg, texnologik jaremo

]l HOdzdzts?2 MIsOIs! §j OdzOdzdL dqtelzs Ismw Isj - dzts dzts C
otdzsCtsdze o ftesyjMmij f dzj ovdsts d3fj ff @REA datg fn © mdzd%%z
ftesyd MMz oL OddisH]2MlsadwY otsdzsC dzd Mists?2 d3®fr]fr]
SIsHj dzj dedes ¢ dzd, zddzs© d Htekzedm fHtoddid Md 2,
BOIsj BOIsSdyd MEsy BH zdteseo Odzd) o - SHEdEE - Izdsta%
Ho dX J ded W

sdzt yjor J Omdetss@:dzOd3d yd M OV tsydmils€ O, ~ &z ==t
fjteWstedtetso Odzdzts? 50 jteodesilsd, §ltssd o tsds S dzC
ftesyd M, d&@I~rO0ddydimiscy oBLHj2Mad), TCO0OL '

This article analyzes the technologies of aerodynamic cleaning of cotton fibers during<the
pneumomechanical spinning process. The main attention is paid to the process of interactionc
the fibrous mass with air flows and the effective separation of dnistand other impurities
formed during this process. Mathematical modeling of input and output parameters is studiec
based on the equations of motion between fibers and air flows. The influence of the shape an
size of the perforated surface holes on ¢leaning efficiency was analyzed, and round holes
were selected as the most optimal option. The research results allow us to determine the optim
parameters of aerodynamic forces to ensure-bigdlity yarn production during the cotton fiber
cleaning proess.

Keywords: aerodynamic cleaning, cotton fiber, perforated surface holes, fiber and air
flows, dust and lint, technological process, mechanical impact, quality indicators.

Kirish mu hi m o O r CChunkitipnihga sifati.

Hozirgi kunda yigiruv korxonalari t obdgédroiddgadm i tolaning da
oldiga qodéyil ayot gan aata shlagh jaragohlaribingsamaradarligigar i d :
paxta tolasi xomashyosini barcha texnologik bogol i gdi r . Paxt a t o
jarayonl ardan 00t k azi égichladda mexanik daaaerodinamiik kkugchlar

tabiiy sifat vV a mi qgd @ardaikodr bat bidzglaarn ismil ar
maksimal darajada saqlab gqolish hamda va mayda aralashmalar bilan ifloslanishi
yuqori sifatlii p i shl ab ¢ hi g arnatjakidai yakungy ommahsaldt asifatida ishlab
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chigariladigan ipning fizikmexanik tolasi xomashyosini ortigcha chang V& Xas

Xususiyatlariga sal bicyho 6tpaléasridran kborahbhasbhi t

mumkin1]. koorsatkichlarini asrab
Maol umki , t ol a tar @i bisthé& a bmacvhjiugdar i s hni t

bodl gya xasmé o 6 p, c hang vazfaladlan it hgsablanald].

noorganik aralashmalar yigiruv Materiallar va metodlar

mashinalarida, xususan pnevmomexanik Zamonaviy yigiruv koxonalarida ip ishlab

yigiruv  tizimida muayyan texnologik chigarishning har bir texnologik operatsiyasi
muammolarni keltirib chigaradi. Bunday  erkin va yangi mayda chang zarralarining
mayda iflosliklar rotorli yigiruv paydo bodl i shi (tol al
mashinalarining ichki yuzalariga, aynigsa shikastlanish) bilan kuzatiladi. Bunga

rotor devorlariga yopishib qoladi. Natijada ip mashinalarning ishchi organlarining tolali
shakllanish jarayonida tolalarning erkin  materialga intensiv mexankk a 6 si r et i s h

harakati buziladi, tolalarning blviri bilan bod6l adi , bu esa ©bir t o

teng tagsimlanishi va ip strukturasi ichida sezi | ar | i tabdsiri nim t

mustahkam bogo6l ani s hi tomongan,n tola s gishigligini p&ayishi

ipning sirt sifatini pasaytiribgina golnga tolalarning uzunligi  qgisgarishiga, gat

uning uzilish mustahkamligi, silligligi va bir zarralarning maydalanishiga va mayda >§<

xilik darajasini ham sezilarli darajada choo6pl ar va dgh alib keladi: 00

susaytiradp]. Tolalarni changdan tozalash jarayoni siffatli)
Shuningdek, chang va xashod6p hamda kodp bosqgichl Zboc‘

yigoéilishining ortismassamanshintaur | ii s hi t e

unumdorligiga ham s al asbsan titishd va rtozalsh ébosqinhla@i .
Rotortezt ez t oz al a s hgpladi, mu hmalwsylotnb gayid ishlashni talab giladi. S

bu esa ishlab chigarish jarayonida majburiy bilan birinchi nabatda iloji boricha, ishchi
tooxtalishlarga olib koerlgaad1i|.ar$1hmrgdarryexsamaimittad

ishlab chigarishning uzluksizligi buziladi va bil On al mashtirish er a
yakuniy mahsulot tannarxi ortib boradi. ishlov berish bosgichidan boshlab tolalarn'gg
Bundan tashgari, tozalash jarayonlari s hi kast |l ani s hi vV a cch an
yetarlicha S a ma rtagybri kamatiradia Apeodindraika gqonunlari asosige=
i pning si fat koérsaﬂayda)ash:lha)réiplarxa\lraqacb@_ngni
standartlarga javob bermay qolishi mumkin, texnologik operatsiyalarni ishlab chiqugN
bu esa mahsulotning eksport salohiyatini bo o6l i b, unda | ShChim=o0T
kamaytiradi. olgan perfolangan panjara orgali hdvo)
Shu bois, yigiruv korxonalarida ogimining bir gismini ish hududidan vakuum
samar al i tozal ash t ikzainmlraarsii gava 6t iklagéasth pri
texnologik yechimlarni gool l ash orqgal. paxt a

AN

1-rasm Tortib olish maydoni

Bunday holda, havo tortishningpe ng t o 6cghdordipl ar ni vV a ul ar ar a
tezlik diapazonlarini alohida tolalarning uchib ~ boshgarishi va bu frakyalarni perfo yuza
yurish tezligi stasida izlash kerak. Agarda  teshiklari orgali vakuum kamerasiga olib

havo sodérish qur il ma s icHigshibchun getatli bisoblandli t ol ani n
uchib yurish tezligidan biroz oshib ketgan l zIl ani shl ar szinlign | ko
bodl sa, de mak, b u a €5, thim nva nchizqli zichligi HL96a kteks

tolalar, momiq, chang va mayda xas bod6él gan paxta tolasinin
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Vvit=0,06 m/ s thadd&li add ibasoh Santighn i qgurilmasi
l ozi mki, paxta momigoéoitogrsharchakkakgiayagaad.

uni chizigli zichligi pastroq. Demak bunday  Buning asosida biz perfo listning yumaloq
obyekt uchun uchib yurish tezligi kamrog. teshikligini olamiz. Teshik diametri oshgan
Shuning uchun, katta kafolat bilan perfo yuza sari havo tortish quriimasi balandligi oshadi.
orgali ajralib chigadigan momigni uchib Bu esa chang va momiglar va chigindilarni

yurishning nazorat tezligi fitida samarali tozalash uchun qulay omildir. Ammo
Wvit=0,06m/s  olamiz.  Aerodinamikadan shuni t® iklash kerakki, perfo listeshiklarni
maodl umki, tortib ol i s hdiagalrroshismalai da havo oqi mi
tezligi perfo yuza teshiklaridan uzoglashgan - katta diametrli teshiklardan uzun tolalarning
sari keskin pasaydéi. chigib ketishehtimoli oshadi;

Shunday gi |l i b, shoadvroi bi s toel dunwvoclhii keskin o
guriimada yuza teshiklaridan bir oz masofada xarajatlarga olib kelad;;
tezlikni ushlab turish kamida Vvit=0,06m/s -haddan tashgari kuchli havo tortish
yuza teshiklarida 1z ar gurimalsitofa mgssasini perisvteshiklarg i gi
yuqor i bodl i shi k e r a k .shurRlelik fqattiq pasiz aladii natgada a S0y
xususiyatlaridan biri bu teshikning shakli va  tozalash texnologik jarayoni buzilgdj8].
o0l chamlaridir. Aer odi Shuimg k acdua,n parf@ahdam m kainj
havo tortish quril masitexshdikl aodoynii oilyga dpimiemalq

teshiklarda havo ogimining tezligi yaxshiroq  zarur, aks holda tozalash jarayonining sifafiga
saqglanib goladi. Demak, dumaloq teshiklarda s al bi y t shonsumkin. ko or s 2 i

s,

JIZP| XABAR

2-rasm. Aerodinamik tola tozlash mashinasi
lventilyator material ni -t@gsiBldvbhCkMpailal latutamdadni i b o
1600 mm gamrov kengl i gi dagi3ustksperfosirtgptold tatesnlani t b o

urilish orgali changsizlantiriladi.-4 ol a t ut aml ari soo6rish tizimig:

ventilyator yordamida keying jarayonga uzatilada3 r at i | gan chang doi miy
Tadgiqot natijalari strukturasini  buzmasdan, unga minimal
Aerodinamik tozalash mashinasi- (2 mexanik zarar yetkazib, samarali tozalashni

rasm) ishchkamerasida tozalash jarayonitola t adé mi nl ashdi r . Bu 00z

va havo oqimlar:. 0 0 r t aifmtinid gagshilagi ava sishlab IchigarlsH ar i 1
aniq nazorat qgilish orqali amalga oshiriladi.  samaradorligini oshiradB.

Bu wusul yordamida tolalardagi mayda Yana bir muhim jihat shundaki,
iflosliklar, chang va boshga begona aerodinamik tozalash jarayonida kiruvchi va
zarrachalar samarali ravishda ajratib olinadi. c hi quvc hi parametrlarni
Jarayonning asosiy magsadii  tola matematik regressiya modellari orgali tahlil
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gilinadi. Kiruvchi havoning tezligi hada i shlab c yicha itaddiotiab-olo
perfosirt teshiklari diametri kabi omillar borilgan. Dastlab, taklif  etilayotgan
tozalash jarayonini ng kaosnosstiryu kksa ¢/ras atokdiyd hclhaar ing

tabdbsir gi I adi . Us h bu boolgan.2rdsar n i boshqgari sh
orqali tozalash samaradorligini oshirish Tola tozalagich ishchi kamerasiga tola
imkoniyati mavjud[10]. tutamlari kiruvchi quvur orqali kirib keladi.
Yuqoridagi tahlillar asosida tozalash Ko or di nata o6ql arini qu
jarayonining ase i y par amet r | amglamizo 8u gedai Kamdoa, hajmi katta
aerodinamik tola tozalash mashinasining bo o6l gani wuchun tola va
nazariy va amaliy jihatlari tahlil gilinadi. Tolaning kameraga kirishdagi tezligi
Yugorida tahlil qgilingan xulosalar wboo6l sin. Uning harakat

asosida tola tarkibidagi mayda ifloslik va bo 61 adi :
changlarni samarali tozalash konstruksiyasini

o— 0 — -
(1) Bundan: (2)
W — a"Q of — Q -7
Shakl almashtiramiz— — Q0 Integrallaymiz: /T -0 . Bosh
shartlar:o m 7 i . Unga0 kBBdr.a:006rni g/&7 qdefy s a k-0
Shakl almashtiramizJ® — -0 — Jb . Yakuniy tengl ama
boodol adi :

ngo

quy

NOMASI

{7 Ob @)

Ikkinchi tenglamani integrallash uchun shakllashtiramiz va belgilash kiritamiz: "Q
—T -1 —-"Q; T -Q 7 bodl sin. U hol das —di#—ﬁmren
I O6rniga o6y mi zyoki — —Qadntegrallaymiz: Ji5f - 0.
Boshlangoéi ch 1;hdar fisig aund&ndkd r a—0 JB yoki JB Je] ><
—0 /B —O0Potensiall asak aguy/bdyoki ihoCEI:ilBeIgiIasériEi
o06rniga gqoé6Qami z'QJb ,7 nmbodl ganii 4 Qh unQb N

Bundan —Qp b . Nisbiy tezliklar tengl amal '?i S
T T Jb
. _ (4)
! —Qp b
Tola zarrachalarining Tkolochbi sHHihnhi —®pFr ganal
5, Shakl 06Q@ar OB rAMN® —Q p /B QNVaqt bodbdyi c
integrallaymizz. @ {7 3-3Jb 6l —Qo —Jb 6hBoshlangdi ch s
kood art @ @ Tmww @ TthUngakodéra pxorgi sSsistema quy.i
m | O 0, m —"Q 6, O6rniga gooyi b guyi dagi t e
bod6l abmijz :3-, 6 —Q Olinganlarni yugoridagi t en
kodchish sesgémaal arosil bodl adi

w7 O>p /b
(5)
w —Q —p Jb
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Bu tenglamalardan, bir gancha shakl almashtirishlardan keyin tolaning tozalagich ishchi
kamerasidagi trayektoriyasi tenglamasini keltirib chigaramiz:

®w —"Q/b S (6)
Bu tenglamalarni & p Mi uchrashishdagi tezligi, urilish  nugtasi
MY Q dyarn ; 0 Tip—; koordinatalarini aniqgl as

Quyida tolaning tozalagich ishchi

T L ¢ R  giymatlarni kompyuterda . amerasiga kirib kelishidagi trayektoriyalari
taxlil qilib, turli kirish tezliklarida 1 ) tasvirlangan (asmga garang).
tolaning trayektoriyasi va toérli sirt bilan
¥ (ean)
m—\\_\ﬁa

1 2 I | I X.(107 2

3-rasm. Tolaning tozalagich ishchi kamerasiga kiib kelishidagi trayektoriyalari

ARNOMASI

Tadgiqot natijalari va tahlili tezligi keskin pasayadi va u kiruvchi quvm

Tol a bodl akchasi gyt qismiganushadi varkamergga quvurng
tozalagich ishchi kamerasidagi harakat pastki gismidan kirib keladi. Shuning uch
trayektoriyasi 1,2,3turli tezliklarda kirish amaliy jihatdan, tolaning kiruvchi quvur qu#i
quvuri yuqori gismidan; 4,5;8irish quvuri gismidan kirish  holatlari ahamiyatliroge=
markazidan; 7,8;&irish quvuri pastki hisoblanadi (3asm 49-egri chiziglar). D_
gismidan kirib kelayotgan tola trayektoriyasi Xulosa
f p O Ti;T pafi;l ua fi. Ushbu maqolada paxta tolalarm

Natijalarga garalsa, tolaning aerodinamik usulda tozalash jarayoninirg)
kameralarga kirib k&h tezligi kamayib nazariy vV a amal iy j i h
borgan sari, u todr | i Psavamexanikryigiruypjarayanidaotglalammg t a s
kelib wuriladi. Mo s r asifatid rsalgkah qolislo Iva rshilab gchigarishd r g a
urilish tezligi ham p sasdradodigind bshirshh magsadida tozalash ¢ h a
tezlikning katta giymatlariga trayektoriyaning  usullarinirg optimal parametrlarini aniglashga
egrilik radiusi ham katltodhi Wao!| adit i bart offjar atoi
sirtning  yugori gismiga kelib uriladi. kuchl arning tabsiri, P
Shuningdek, tolaning kameraga kirib kelish t eshi kl arining shaklIl:i v
zonasi yuqor i bodl sa, hava ogimining i xususyatlariq matematik n i n

yuqor i gi smidan ki r i b madellarsyardamida tahld gilingan. Teshik t n i
guyi gismiga, pastki gismidan kirib kelsa, shakl ichaal avining o0d6zga
toorli sirtningrilagiuyi qgjiasrndyaornigga kesebi bar/|l i
Amal i yotdagi k u z at anigladnib,alunplaq teskikda eng maqgbul deb
tolaning ishchi kameraga asosan kirish topilgan. Birog, havo tortish kuchining
quvurining pastki qgismidan kirib kelishini haddan tashqgar.i yuqori k
kodérsat moqda. Chunki yieg kahii s hkia memuankiimgd i gi
haj mi katt a bodl gani sabablih daalash jarayonining a texacdogik
holatda tolaning kameraga kirib kelishidagi  operatsiyalarini boshgarish orqgali yuqori
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The paper examines modern approaches to diagnostics and monitoring
condition of spinning units in the textile industry. The main types of defects and damages typical
for various elements of spinning equipment, including electric drives, mechanical units, bearings,
shafts and cooling systems are studied. Paatiattention is paid to the analysis of restructive
testing methods, including vibration diagnostics, thermal imaging control, spectral analysis of
currents and magnetic diagnostic methods. The structure of the software and hardware complex for
the imgementation of the spectral diagnostic method of process equipment with an electric drive is
presented. The adequacy levels of technical condition assessments of machine units for making
decisions on repair actions are considered. The efficiency of usingtegrated approach to
spinning unit diagnostics for preventing emergency stops and increasing the reliability of textile
production is shown.

Keywords: spinning units, technical diagnostics, spectral analysis of currents, equipment
defects, electric dve, hardware and software complex, identification of technical condition.
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ABARNOMASI

Mazkur maqolada®D6 z be ki st on Respubli kasi paxt t 0z
xom ashyosini tozalovchi uskunalarning ish faoliyati kompleks tahlil gilingamladan, gozigch
va arrachal: barabanl ar boolimlardan i bo+at
Tadgiqgot natijalari ga koodr a, paxtaning oza

uzilishlar, ayrim joylarda orgaga qaytgan dtdri aniglangan. Bunday holatlar tozalash jarayom
tolaga va chigitga qgqodshimcha mexani k t a@sir

yomonlashadiTaj ri ba asosida olib borilgan tal%ir DI ar
chigitga esa 26 % or t g an | i gazalashdak oldinr v& aorzathshdan keyingi tolalarning
pishganl ik, uzunl i k, mustahkamli k kabi koodr s

takomillashtirish zarurligi asoslab berildi. Mazkur tadgigot paxtazalewsh liniyalarini
modernizatsiya qilish orqgali samaradorlikni oshirish hamda paxtaning tabiiy xususiyatlarini saqlab
golish imkonini beradi.

Kal it spaxta zxbma rashyosi, tozalagich, qozigchali va arrachali barabanlar,
ajratuvchi baraban, ilashtirv c hi chod6t ka, yoonaltiruvechi bar al

Il mMkOlk! j ftjHMmlsOoadzj dz@ tjL kzdz sOIsr ¢ sd3f-dzj ¢ M
Mrcy® dz0 mdzsf Sssydmisdlsj dzt dgf » L OeatsHOR { j M B dzd
dzddzedd dBOteSd uvums, o Cdzt yoOs h MY CHddzt yOlwrijs Odzts § iz fiz€
dzi MlsOBddz' dzse s BB tOzd® o dig@Ldaddvy dif dis fLitdz0 A
ftcdotsHdls ¢ sSBtOL 59 Odaed & L O Odzts o d HBftdddlsjd
otsdzsCdes d Mmj dk3j d&zO@. G S MY j ted d3gj dzls Odzj dziz gz' I Byl jizj B 15 @ (
Hody jdzdvW oGLEOMSOjls § t5oltrj% Hdj diuzikpedz UBRSEIASE lsizOd D
MCOL" 90jIsmw dz@ COyjMmlsej Ctsdaj ydes?2 JtesHkzCSydd.
oEdEC d&z0 HEts d ftsmdj sydmkscd, oS¢ df gdytEsds§oda
CsteslsCdn otdsCtd. Jtdzkzyjddsy j HOddzr | ESOLT o O
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ftsotejyHOsN A WOQIststctsa. 1 toj HdzsY § dzBs IJ’trzq'ts?aJlt]’,j;sdzq’c
BsHjteddL Oydd Mmkh jmlsebksh dr dddd2 M yjd ¥ §so
ftshteOdzj dzd d qmqmsH@r: Mots2Mlse R&sfCO. [ OBkO
CdS ke dess sisBdesMisd lsj yj Mo jdedesects Resf S5y j

o Ssd@ uderd AplieEmOL] Yy, syywddtsgrdg , 4 §dd yok' .
fj j Bdz" 2 BOLOBOMZ, LOSCELjYdvshoOw hjkCO, dzOf teOo dzv

The article presentsthe resultsof a comprehensivanalysisof the work of raw cotton
cleanersat cottongins in the Republicof Uzbekistan,in particular,the UXK brandcleaningline,
which includessawandspikesections.The cause®f unstableandreversemovemenif raw cotton
in variousareasof thecleanerhave been establishaghich leadsto the formationof blockagesand
additionalmechanicakffectson fiber and seeds Experimentaktudieshaveshownthat asa result
of the reversemovement fiber damageincreaseshy 8-17% and seeddamageby 2-6%, which
negativelyaffectsthe quality of thefinal product.A comparativeanalysisof fiber quality beforeandy ~
after purification was carried oytincluding indicatorsof maturity, length, strengthand index of
short fibers. The data obtainedindicate the needto improve the designof cleaning devicesto<
eliminate the identified shortcoming and reduce damagingfactors. It is proposedto conduc§
additional researchon the modernizationof existing lines in orderto increasethe efficiency of
cleaningwhile preservingthe naturalpropertiesof cotton. The work is importantfor increasingthe
competitivenessf thedomesticcottonprocessingndustry.

Keywords: raw cotton, cleaner,spike and saw drums, removabledrum, fixing brush,Z
guidingdrum.

Kirish vV a sakkizt a qoziqc%ali
Hozirgi vagt da b6t gaki dUtXKn mar kal i t 0z
Respublikasi paxta tozalash zavodlarida paxta foydalanilmogdaHar bir gozigchalib o ¢ | md a
xom ashyosini tozalashoochmoadgobati abama thli

1
© & Iy rivlen i el
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i i © @
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1-UXK. 01. boshlangodéich tadéminlovchi
2-UXK. 02. i kkitUXKar &I3i.q itk&kdltiam;or&al i g b
4-UXK. 04. vyakuniy bool i m.
1-rasm. UXK tozalash ogimini texnologik sxemasi
O6t kazil gan bir t pa tf aarl i ifbmayar ni ol i sh
tadqgigotlarda [16] tozalagichning asosiy golmoqda.
ishchi organlarining geometrik, kinematik va UXK liniyasida paxta tozalash
texnologi k paramet r | arjarayanideo paxagan makgnaah .darajadagi
Ayrim ishlar [7i 12]da esa paxta xom me xani k tabdsir kodrsat
ashyosining tozalash obyektisifatidagi tozalash samaradorligini oshirish maqgsadida
Xususiyatl ari oO0rgani lgpams hvmc hhau Dok &Il atsth i ngge
tozalagich i sh samar atlanndg i vai ghamitnirng a Sifatinir keskin a h | i
gilinib, tegishli tavsiyalar berilgan. yomonlashtirishi sababli magsadga muvofiq
Xozirgi kunda mashinada terilayotgan  emas. Shunday ekan, tozalash samaradorligini
paxtaning hajmi ortgani sari UXK tozalash t ol ani ng tabiiy si fat

' iniyasining safinda asbirshglagan HRodd i oshirishv auchun ichki
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zaxiralarni izlab topish zarur. Shu magsadda
UXK liniyasining ish faoliyati tahlil gilindi.
Tozalash liniyasi bargaror va uzluksiz
ishlashi uchun paxta xom ashyosi tozalagich
i shchi organl ar.
traektoriya bodyicha
Toshkent
sanoat institutining

UXK Ilaboratoriya

UXK

2-r as m.

Qozigchali  barabandan  arrachali
barabanga uzatilayotgan paxtaning bir gismi
yoonaltiruvchi bar aba
uriladi va arrachali baraban ustiga tushadi.
Arrachalar tomonidan ushlanmagan paxta
zarrachal ar. mar kazda
yugordagi giya sirtga uzatiladi, bu sirt
ilashtiruvchi choot ka

Kuzatishlar paxtaning uzluksiz kelishi
natijasida giya sirt ustida tigilishlar hosil
bodolishini koobrsat di
yooénaltiruvchi
harakalanadi va bu holat tozalagich uzunligi

bodyl ab ritmni buzad:i
Ikkinchi orgaga harakatlanish zonasi
bu T arrachali barabandan qozigchali

barabanga paxtaning uzatilish nuqgtasidir (2
rasmga garang).

Ajratuvchi baraban tomonidan
chigarilgan paxtaning birgism yoo6nal t
baraban orqgali qozigchali barabanlarga
uzatiladi, gol gan qi s
goziqgchaldi bar aban
tozalagichning yuqgori devoriga uriladi va
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tajribalar -
arrachal

stendida olib borilgan
koorsatdi ki,

seksiyaga, va aksincha, qozigchali barabandan

arrachali  barabanga berish jarayonida

h ar aNatgadd gaxiarsn i qoziquimli ma

b o 6 y Ipaxtaning ritnikih&rakati buzilistd kuzatddd | u m

ybagabanl ar u
orgaga harakatlanishi kuzatildi.
.;:‘ — <
>
91 ®,

% Z
tozal ash stendi boéy{ab
sobngr a yuqor i qi><n |
harakatlanadi. Bu holat tozalagich idal__
npgaaxcthaan iynegt i b ol @ iam | g @
chigitga ortiqgcha an
sabab booladi va nat¥jac

n g oKcuhznaat iksuhcl ha rt asoéhsui nrj==~dkao (

seksiyaga kirish va chigishdagi sakkizta
nucgada pdxdaning orgdga sitalgta nazaim
takrorlanmoqda.

Tajriba o006t ka®axah

. XonP aaghyoaimng n grqagd i harakatjanishmi
b ar a b a nchigitmng osbikastlénishk eva itdia, sifatigaq a g a

tadsirini obébrgani sh
.ishlarining bir qgismi Mustaqillik paxta

tozalash zavodida amalga oshirildi662 4 |
va Buxorel0 3/3 navli paxtalar qayta

ishlanishidan oldin, UXK tozalash

liniyasigacha va jin latogidan namunalar
olindi. Ushbu namunalar laboratoriya
isharoida HDI-10 markali jin uskunasida

chigitdan tolasi ajratildi.

mi é-gistogramonada a | t ichigillarning i
shirlad stgloamiasnh doadrtaijba s i
keltirilgan.

me

n

v
b c
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liniyasining
stendida
chigitdan ajratildi.

shikastlanganligi
standart usulida 200 ta chigit 3 ta gaytalikda
olinib kislotada kuydirilib  shikastlangan
chigitlarni sanash xisobiga quyidagi formula
yordamida aniqglandi.

—p (1.1.1)

Bundan tashqari, 3 kg dan ortig gayta
ishlangan paxta har bir partiyadan ajratilib
laboratoriya
t o z a-lGajinidhitolav a

ISSN: 3064966
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Tol a si fat
uskurasida aniglandi. Mexanik shikastlanish
mikroskopda MBU6 yordamida 100 dona
tolada aniglanib, ularning  pishganlik
koeffitsiyeil0;ild5 &0 i c ha
4.0; 4.3 5.0) tasniflandi.

Tadqgigot natijalari va ularning tahlili. 1-
rasmda UXK tozalash ogimiddozalangan
paxta chigitini mexanik shikastlanganligi

keltirilgan.
soong DL

4,5

4,67

2,84

UXK Labaratoriya
dan oldin dan keyin uskunasida

UXK UXK Labaratoriya
dan oldin dankeyin uskunasida

btsél s a
2,35 % ga oshgan .
Buxoro-10

tozalanganda

C-6524 1/2
1-gistogramma. Paxta chigitini mexanik shikastlanganligi.

navida

navida UXK
tozalanganda 2,84 % dan 9,2 % ga yani 6,36
% ga oshgan. Chigit shikastlanganlig ikKki
variantda xam paxta labaratoriya stendida
tozalanganda mos ravishda 1,15 % va 1,83 %
ga oshgan.

Demak ishlab chiqarish sharoitida
UXK tozalash ogimida ikki seleksiya navi
paxtani orgaga  gaytib

chigit
shikastlanganligi UXK oqgimidan oldin 2,15
tozalangandan kBRaxta n 4toldsini% b mexdnik b

Buxoro 10 3/3

gooOshi mcha me xani k asi
shikastlanganligi 1,2 % va 1,83% ga oshgan.

HZPI XABARNOMASI

shikastlanganligi M.A. Xadjinova uslubi

asosida aniglandi. Buning uchun paxta

tolagning pishganlik darajasiga garab tolalar

soni MBU-6 mikroskopi yordamida aniglandi.
Bunda chtsdzi sh asb

tayyorlanib, 3635 mg atrofida shtapel xosil

gilindi va mikroskop yordamida -@,0; 1,4

2,5; 3,04,0 va 4,66,0 pshganlik darajasi

btséyi cha 100 dona t ol :

shikastlanishi uch gaytalikda aniglandi.
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UXK Jin Labaratoriya UXK Jin Labaratoriya e~
dan oldin latogida  uskunasida dan oldin latogida  uskunasida m
C-6524 1/2 Buxoro 10 3/3 <

2-gistogramma.Tol ani ng mexani k shikast/| aE s h

C-6524 1/2 nav paxtani tozalashda fslssCO o (ONef m;ucdﬁilsa,@ in iz ¢
tolani shikastlanishi 5 % dan 13 % ga, yani 8 sirdzdyd MSdd dzOECd Z 1 dz,
% ga oshgan, BuxofdO 3/3 navida esa 5 % N 2tedzOZ 6(XBI.
dan 22 % ga, yani 17 % ga oshgan. 3. 1 ztedzOM j o .. th{Kﬂsd

Paxtalarni labaratoriya stendida Isj mndzsdzse d d symidlic§am: -
tozalanganda esa S@4 va BuxorelO r dm. - HEBES Bﬁ’gslg’td:.b 30, C
navlarida tolani mexanik shikastlanganligi 1983 G mls 2914
mos ravishda 3 % va 5 % ga oshgan. 4. [ e OY4d o ¢ . [ [ Ol

Xulosa Isj sted Isd ud fr]Qq’n 1sfr]

UXK tozalash liniyasida paxta xom sydmis¢d n zts tj COo ?gq’ d34
ashyosining orgaga harakatlanishi aniglanib, fslstsydets? Isj - dztsdze
bu harakathng t ol a va chigitgdfmkowsSatlsyvytdsi dz Q
sal biy tabsir.i i sbot | a5md\/iadumdBouhDiquo(tarﬁlissliqmamnW p a
uzluksiz va ritmik harakatiga xalagit beradi va xolatini mugqobillashtirish va bir tekig=
tozalagichda ortigcha mexanik zarba yuzaga taminlash asosida tozalaSh?
keladi. samaador |l i gini 0

Tajribalar shuni k o dexrsfantddkioK diss. paxt a
tozalash jarayonida orgaga harakatijasida 6. MmOCddise z.z. wutsLHOdz]
tola  sifati  yomonlashadi, chigitning Isj mndesdzse d d  tsHiyfdingdsie@f tshlak
shikastlanish darajasi esa keskin ort&fK s tedzd ftod &3y Mg 2 d
liniyasining mavjud konstruksiyasida CodemistclzC Md dnm totOte dsQdits
aniqglangan bu muammol artsydfolddgléey dz] 2.n mpdmfy. |
sifatli mahsulot olish giyinlashadi. s Oh Cjdals: wrd[7TR, M20 1 6
7. skded ju. [ . d Htc. uwtse jth
Foydalanilgan adabiyotlar L WWJCIlsde dzd =, tcd Miztemts
CodzmistczS Mdd d dzOEkzydzd J
1. Paxta xormashyosini gayta ishlashning g]ccf)ﬁf?]g?é st ts:)) - dzstsglldgoff]. sdls JI dé
muvofigdashtiriigan texnologiyasi,(PBI 5 Oh C -562‘rp 20, 52
7/62017) Toshkent, ., n%e)f\/lﬁo%%qjlovzlg 7 Rimetov R,
2. [ OcHBdzas e 1ROt  JJoOIs®J b . apparova M. A , To6

Mo, v iNEBOdEE MEMOdse O &he cotton Fiber temperature//
RMMdzi Hso Odedd  Hodxd ded” Interhgﬁ 81 SoBrRalSdt Engineering and
121
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Advanced Technology (IJEL) ISSN 13. Berdanov E.CH. Paxtani titilishi va qi
22499858 volumed Issie3, February? temperatupasini optimallashtirish
2020. 974977. xisobiga tozalash samaradorligini

9. [ EecOyjoe ¢.r. , 1 EktodzOh joos hfi.ryi.shsddzi/IsdSC @ anl .
gL dsj dzgj dzd W  -ftei@ts 4§ € fdzO  doktori(Doktor of Philosopy)
sydmisdls] &zZv m S ek detsc ts dissertadiyasic Toshkent, 2025§-60 b.
(~ldzsy OB f tetsdzd h dzj dztzs Rpkpiyev, M.Shoraxmedova,
v Oh Cjdzls 19 B9. 1 =1 <c¢ 7E.Berdanov. Paxtani tozalash jarayonida
10.RBtcOG d @359 M. R. 4 59 J tcpaktéyls o tstear@raitirg tozalash
sitstedd d HYydddttses Odvw mwdha'mamaAte®dzj dzd g a t ad:
ftcd gBazts? Miso 9 5 dzts € dzO G O ofigjbdgvkdz. s t 0 n t o6gi ma
rdmm. Hisj . Isj mdza. dzZOEGC . s trfmystexsilg Ojurnalio T d&hkent, 2022,

354 M. -1, B22.15
11. Sharakhmedova M., Parpiev A. Analiysis  15. A.P.Parpiyev, [.B.Mardonov,
of deformation of cotton ni B.T.Bozorov, |.R.Shamsiyev. UXK pax'?_r)
Nechnological processes. International tozalash uskunasida ajralib chigqg
journal of EngineeringResearch, 8(9), chigindini  tuzilma  tarkibi taxlili.
September (2020), 664222 ARO6zbekiston t 0 0TI ma
12. Parpiyev A., Shoraxmedova M.D., iimiy-texnika jurnali. Toshkent, 202
Xabibullayev D.l. Paxta tuzilma tarkibini T4, -8. 4
xarakterl ovchi koorsatkichlar tahl i | o
ATooqgqi machil ik muammol ar i 0 il miy
texni kaviy jurnali. Toshkent . ™ 2, 2020 vy.
b.4-9.
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Magqolada griblovchi barabanchikningtakomillashtirilgantishli elementi konstruktsiyas'><
keltirilgan bodib, u tolalarni ajratish va to@dilash samaradorliginioshirishgaqaratilgan Taklif
etilgan tizim har xil qalinlikdagi rezina amortizatorlarbilan jihozlangan bir xil balandlikdag,=—
ammo o&garuvchantish oraligdga ega segmentlardaniborat Amortizatorlar segmentlar
burchakli tebranishlar hosil giladi, bu esa tolaning yaxshiroq ajralishi va tekislanishiga M]at

giladi. Taklif etilgan yechim sanoat gri bldaOVeC
Kal i t gribldvehl mashina, tishli element, tolalamortizator, burchakli tebranish;?)
todgorilash, cheshl ash.

I MkOk!j fkjHisOsdj 0 EkMtse jtwh jdimlsse tse OdzdzO
j B dzts G 15 BOtOB Odzyd ¢ O Gtej Bdzj Ud MOdz' dzts 2 kZOh dd
jClsdodetsflsd tOLHJ dzj dedw d oy dfdedwdsdzf) dzif ks j dgQAs dzth &
J dzlsT f LEB!vwddd BGHJEZOCEBo 52 or sisr d fjte
Gsor B O®RstlsdL OsLO®R] ©OL ds?2 Iksdh ddrr . Gls
o1 j CtdjBOddY Mjcedkjdsss, Mismsemnssbiss dt
d. uvittejldyujmSd2 OdOdkdL d CtdfjlstelzSIlsdo dztsj
dqd3j dzj dedV¥ HOdzdets? Isjrdesdzsédd o Mmtotej dij deder 7 Isj
sds yjo' j (@Euzse®@) uj MOd &Ow  &Oh d 20, Cctej Bj dzy
OBstlsdL Olste, k dadrfots wjdsde,toizefj B, O dagfj"i O dzd j .

The article presents an improved design of the comb segment for the combing drum of a
combing machine aimed at enhancing fiber separation and straightening efficiency. The proposed
system consists of segments with equal tooth heigghtvarying tooth pitch, equipped with rubber
dampers of different thicknesses. These dampers enable controlled angular oscillations of the
segments, improving the combing process and reducing yarn defects. Theoretical analysis and
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construction suggest theasibility of implementing this design in industrial combing ma fines to
enhance fiber alignment and yarn quality.

Keywords: combing machine, comb segment, fibers, damper, angular oscillation,
straightening, combing.
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fdedy j dzdj dz@¥ fd dzOlwy jeled b O@O3§87/1995) [7], L
otsLHj2Mlsoakze h jes dz0 ot sz oz dzgjcd B § dzdzts 3
ftoesyj MO GtejBdzj yj MOdzedytsmisks®w h OQpwmis'dL §f B OL SO sG 5
9" AfSHJ o s dzts € dzO dL ydaztgse pdetlgsm&ts?2 f tso j ton datsf
BOOBOdzyd S O. Clhts 58 Lk nzise Qupsasd 8z o5, ¢ aysasj dzyOls ' j

OIS w ¥ j dzd J o 5 dzts € dzO L BOmdWidfd ¥ (BRdese Odzedzs2 o !
q dzls j dzfd o dzts fls o Ui MOdzd®  tedts jsyjzdzy Ok ts2zlz + wif | tzj H dz
COLddsbtes?, q fted tsB jfided i dePd Is f s dzdzts ¢ ts
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o s dzts ¢ dzO Rd . [ dz2v O tcOp @ A Oy B @SS sdz YBE )
ftejHEMBEISte] dZO o9 tsH ZOVY s foz@f ®® @8 § ZOWwsKBEZ d B A
tOMY sdztsy § dzdzOW  dzO ff  toj HodigiLdp jIRtds\p Je ¢ Ca@ii)f [pef@Om © 2 ).
q EHOd dedzOW tsls \ st oitgd Moy g § st j yJj d H O dz' dz' d
{5 j ton dztsfyls d 4740) oMb j, o MmzPs dzw s Isfyw Is tc
ftejorhoshjj or Mk LEO6iy:, | Ode@tedydes?2 Wt
C s dzfls e @O tsls dzd YO s 09t nfs&sRIsfw o §OLOS &
fdztsy dzetsfyls* 8 dL Gtslstso dzj dzoewts j B j OB dz@ U jHapstOXzd ) f
LWWiCIlsdo desfylst tc OL My teizjj wiaff dbzj dzd v o stsdzflstelz § Y
o' oW Bdzj dzd W ot dsStsd o of 6P % EEQE P2 HtcDd
[1-14]. q  dzd ) dg® ® yomisd, B4 1 HE

CCMY jtod B dzls OdA patg'js \Ofild dzts o dzj dz toj L datser 2
ftotso j HY dzdals € 15 dMmfdzj H e @daffdzOw O jck iy Olstetse o
fsorh jdadj 1WWJCIsde datsilzgsj deOl @ j ledjwizd s ls  fyj ¢ dgj dzls C
o ftow dsdzj dag ¢ tsdz o Sak f esdz@ t@o dzj dzd s ot Oh j dad B Ot
Gtej Bdzj yd mMOdzedw . 1 dzw ted " j dzd “e dtdig fioldg @addrj dzdzts 2 © tcls d
L OH Oyd ftcj HdAzBY J dzO i € isaAf)dzc 218 yfiMste o3 te s © a |
Gied BJ dzyOlsts?2 HJISOdzd ¢ tcjSesddBjdefEY B OB O fazd © ©, & md
sBJ M Jjyude Os h Ow dzj 5B R s@dffizd sz ks dziso 1 fdzd 3 O €= 2 fiy"
Cdzj BOdzdwY MmMJj cdzd dzlstso L@t@@]mudichwl]’teq’ﬂjﬂtdﬂmwo.o Cls
Pfitckedr OBRBSKIsdL Olsstetse .2md dzd 9 O Is ftesyd MM G G

#k2h dztsfls i tcj H dzQEzQY" dBXS As tcOL HJ dzj dzd= ¢
Codmigtglz ¢ y OC dz¢ yO4 Ismw omty tsfigEzr MisgksSIls d A 9fu’@d3dzcj
Gtej B J dzgyOls OW HJ IsOdz MsmMis®Pls ted iz dekQ@s St O tc gt M IS (
mMicedid dzlstse M LiEkB! Wdid GCHGHO&ZBE BY &3®?2 Mislsd tc B Y ol
l to Lissds hOg q h d tededp@e dasz B Oje®B Odzyd S O
Edgj dz' P Os sw s AsHEZ otOh jddvY ctojBdsScEt

JIZPI XABA

tdm. 1. 4wnjdBO EkfMmMte jth jdhiseoseo Odzdzsets ¢ toj

stsdilstezSydw o ¢ dz¥ YO jflicd S e Bz ftsoi) tof detslsw g
steOf j yj dH Odz! d" d&sd f OL Olizffter dew v CwHGfplsr | 3§ Odz' yc
o Mls Qo dzj dz stcOf j ydi dH Odds Ot § ytf @adzOYgr dzt=2?, Wtstcdsr
mMtsd Hdde dzdzr § o ddzistse " d3 dfmty jdaisdidryjdazd?j dsf S5 . W tste d3j O]
1 Odzr yr or {f tsdzdzj dz MMy ORI 2 o6j.tcrndzv W toj B j dzyOls
Yyofls! 3 qd dedydgvv  yOfgls 'y s@&dzjteiiH pdzjodf'Hj MJ ¢ d3d ¢
tcjLddetsor B3 OdslsdL OlstswOitglry dits?2  SCHdsotsjtds Rjdats fyls .
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SHJdOC e 2t  szsitsdsk § tsddfdzd B lsmw | sBjMTJ udo OW
oL OMsOjls 5 d&jtej f tots@s dzth 3ilztf zts p sastf tsvwakdzj dzd j
9 H 15 dz stcOj Clstedd otOh jdzad™ o Sic) & PddpEzc s SBLOL T
BOtOBOdYJS O (dO tedfy, dfjtc jfHsREDL jClteeOw S sdzfjlstelz € yd
stsdzh ddz0 tojL ddetse ™ 7 @ Rictdds Glz@5 ts tc B olzv Gtej B dzS G &
o {f tsdzdzj dz' Edsj d " O% h Jugw dzj Ui MOdz des2  BON d dz'
Mtsslse jlsMisozs h d8 Gtej B j dEus®IS 'haj dadjjls Ot R Sl o dzts fiyls d
AsHE otOh jdadWw  cQOagpdjSdaizs e tste W sifodg @af v o ts dAty G sz
1tod {Istsd3 ddsj j bn>Hipteshls dats "djfitifdtsidz’ L 50 Odzd W fd ¢ B4 d
G Hh, hp, g, T Mstslse j Isflse j dzdzsO disstat diLd@is st O g f j toj d3j dac
tbjLddatser A OBstelsdL O tststsdas j ML HOE I o) ¢ kzdzd te
kteOf j yj qHOd dz 7  Odz y jSots 2 Bfif) declyj. dzlsitstets 6. H Y dzdz’ 2
stejfdzjdzdj CttefkMmO tj ScaljpdgHdspOdss?2 H Odzdzlzs €

HJ lsOdzd 6 ¢ f 5o j ton detf fipld dis) dzg wzgf B dzts G 5O i tots o'
BOOBOdYydS O tmikzh j ke dz% jol§ fgwlzi ) MOz - B3O, dz0
BSdzstsotse s Misj HJdzj dedV fugjotd jhLj dzdzs@izl€ @yublp@dgzch v | dzlz
slse jtomisdd 8. MstczC Iskztcr o sdzs € sz d
stsdzmlstczS ydw tOBtslsOj € Mifhdzg @k © Y d dzdz' - :OECBJ
sBtcOL 503. 1 tod o tcOh j dad d Gtej B § dzdztsG ts
BOEBOBOdZUdC O odjMmlsj M dad d§hlosa@adaids i e Gy d d
GtcjBj dgyOlsOW HjIsOdz mMemMisswh Ow  dL dzOB tstc O
LIZBuOlsr: Mjcdj dzlstse 6 MGalipdg d? MG s agh¥ n e Zai 1
hOetsd LEB! jo [jdd's RIskE2 KPwihs e gmeCHt Patent (Y 67
filtcosets Mjedzj dzls©O 6 L OrR oRulE 2802.898B0. o ts dzts € dzO c{<
tcOmMyj M 8 O Is, f tod 1L s&B 82 mmizaas ¢*hi n7 mi t sc
LOR9OIsr 9 O Is d f tesyd M" oZArgdnappdrgt.i ¢ s ADES 5 Patm

otsdsS sdz f OteOdzdzj dz! dzts . [ @d&p D 0 7L0KB04%0 5 A1 .
mMdzj Hize h jets Mjedid dzls O tcBfipogf M& oCOW A(DBRizlsrﬁdﬂ@amy
ficsHoadeOsls dr € Mmdzj H b8 Kpdgianmfg s & df) BelsBa t6e n t 43
ltod s f iy bt Wt @ffsulztPbizaR.02.1995.

eOLI jHdWs sfpw. | B ydzROndkanipasnitud v o Ergtsqpaterﬂ_
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zOff tcOo dzj dzd d . 10 Mmyy s imk s G@EnitucflentBptazy FRs fiyPatent
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PAXTANI HAVO YORDAMIDA TASHUVCHI QURILMA TARKIBIY QISMINI
TAKOMI LLASHTI RI SHOUBGORILGBM PADQIQOTLAR TAHLILI
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OMASI

Maqgqol ada hozirgi kunda Respublikamizd ma
paxtani havo yoadami da taoduvchi qur il nir
takomillashtirish bodyicha d<|ei|btibdrliglagmrato@él()miu
havo yordamida keladigan chigit]l] paxtani hav
Bundan tashgqgari, paxta homashyosini ajrtﬁgsh
sirtlardan ajratishda vaakuumk | apan or qal i paxta homash S i

tadbsirga wuchr asigandgan valluaedaq i g 6 & | achiditdova tDIéIdrlaing<
shi kastl ani shiga s ®lhaddrilgab dndyl tadgidot ishlarinsifatfi Itoda nstp :
magqgsadida chigitli paxta va uning mahsulotlarini shikastlantirmaslik uchun havo yor ida
tashuvchi guril malarning asosiy element]| a= ko
bermoqda.

Kal it dnuyotadbigot ishlari, pnevmotrapsrt tizimi, tashish jarayoni, separat
xom ashyo, havo yordamida tashuvchi qurilma, samaradorlik, ajratish, bosim, pnevmoseﬁator,
vakuumklapan, ajratish jarayoni. )

] fMlsOls! j ftej HIMIsOo dzj dz O dzO dzd L dzOkz ydz' - d
Mtse j teh j dzfm ling tf OBdAdsHS tc O, wWodweh jesmwy sdtsedyr &3 1 d
Emstcts2 Mlso O "mdzsf Ststsydmisdlsjdzt dz = ftejHftcdwisd?2, r
tdiMmMfzBdzd € J . sO¢C dL e jMmlsdats, Mjf OcOlstste dMmf sdz' L &z
otsLHEN dzsets fslssS @.L sygtslag), ludsdass fted My OOydd =
FHOWO s 9 jtondg® & sB Azt ys Iz, otsLdzd O ls or MsC d,
ftsojtorndesmisj?2 d ftod ftesntsyHjdedd RdzsfStsotsets Mmr f
syjtejH!, orL"r 90jls tfastodey ide.dzd § tcthp jdgvidelzdaf | 2dzOEZy
fsCOLr 908 Is dzj sBrntsHd @3 fls! mMtse j teh j dzmise 59 Odzd v
oBLHEZA S SHaBHWYN dR EfmMtes2Mmlse M yjdzr 8 dMme< dze yJ dac
ftesHiZzSCIstse HdzW ftsdzEyd ddw of MsCtsCOYd Mise j dzdzse s o

sdzsjuy " § mMdzBk Qdzr J dimmdzj His9 Odad v , f dzj ©o I Istc Odz
stcOdzmtf stelsdtetso Odad v, i OOl ste, fmr o4 §, i dzj @ i3Sk
Mdf OOydw, HOodzjdedj, G dzj o BBsMmj f OtcOIlstste, o OC kzkzd3dz

The article presents an dysis of scientific research conducted on improving the separator,
which is the main element of the -&reding device for cotton ginning enterprises currently
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operating in our Republic. As is known, the separator is used to separate the cotton sd@diom t
flow. In addition, it has been studied that during the separation of cotton raw material, as a result of
hitting the upper shell, high forces are exerted during separation from the mesh surfaces and during
the passage of cotton raw material throtigh vacuum valve, which, in turn, causes damage to the
seeds and fibers. The conducted scientific research shows the need to improve the design of the
main elements of aifeeding devices in order to avoid damage to the cotton seed and its products in
orde to obtain highquality fiber.

Keywords: scientific research, pneumatic transport system, transportation process,
separator, raw material, aassisted transport device, efficiency, separation, pressure, pneumatic
separator, vacuum valve, separation pssce

Kirish paxtani bodl i mlararo \
Paxta tozal ash, t o dtashighdac ishlatiladik Pnevaotrgnepormingl
sanoat korxonalari tomonidan ishlab  keng targalishiga asosiy sabab, bunda chigitli

chigarilayotgan paxta tolasi va uning paxta nobud bodl may, :

mahsulotlarining sifatgukobmaatikhicchhanmr bo §¥Wigko,r
bodélishi, dunyo st and &arxonaava i paxtaathygobdsta puniglaxild] a v
berishi ularmmg jahonda bozorida xaridorgir xoxl agan yoonalishd 00T
bodélishining asosiy omil| Bhlningdek o 6magog i yosahide rd.
maml akati mi zda tooqi mazhhuv&khi vaqutrtii kmani k e

trikotaj  sanoatini  rivojlantirish,  soha asosiy sababi uning ishonchli ishlashi, paxz
korxonalarining investitsiya va eksport tashishda materialning minimal daraj

faoliyati-guvvagtoléasihab bobwywdcbaodolishi, qurmmar

kompleks choratadbal amalga oshirilishi mexanik tashish vositalari uchun noqulay%

IS

ohi z

natijasida respublikada ishlab chigarilayotgan t o r bodl gan jmkonil barlgid
paxta tol asi todliqgq vangdga® Xiadmatankoad@r sAsHt
gayta ishlanmoqda, shuningdek, sohaning osonligidadir. Bundan tashqari paxtani h
yillik eksport salohiyati 3,2 milliard dollardan ogimi yordamida tashish paxtaning titilishi%

or d

oshdi. Jahonda paxt a t ol avs;i mao&lqu mMma chhiirl i kmi
sanoatining asosiy xomashyolaridan biri yoo6qol i shi ga yor dam—= be
hi sobl anadi . Xal gar o paktann kauodan ajtatiski jaragjda cinemﬁan&

(1 CAC) maodél umot |l ar i ga mayda ifles acajfashmalaa vat changlar i
eksportyorlari beshtaligiga AQSH, Hindiston, dast |l abki tozal ash 0 mi
Avstraliya, Braziliya vaChQitiz lpatani s pnevmotrdnspdid)a

importyorlar Bangladesh, Vetnam, Xitoy, gurilmasida tashishda asosiy talablardan biri
Turki ya va I ndoneziya nbanhigtilk paktaniag iabiiyk xususiydtiarei.
Paxta tozalash sanoati korxonalarini bargaror saglashdir. Shuning uchun pnevmotransport

rivojlantirish, tarmoq korxonalarida texnik gur il masini obrgani sh |
vosita va texnologiyalarini ishlab chiqish, kodplab tadqgiqotchilar

ishlab chigarish quvvatlaridan samarali s hi kast |l ani shi ni oO6r gal
foydalanish darajasini oshirish, jahonxpa Chunki bu tayyor mahsul

bozorida yuqori sifatli raqgobatbardosh  gilib, natijjada tolani vyigirilish xususiyati
mahsul otlar 1 shl ab c¢ hiygnonlashuvigg alib &dladibhantdda we @t i ko
garatimoqda. Bu borada, jumladan, jahon chigitning unib chigishini kamaytiradi [7].

paxta tozalash  korxonalarida  yuqori Pnevmotransport korxonaning xamma
samaradorli kka &ega bolwd @lainml paar xitdaa tuozzl aul kassi hz t
sanoati mashinalarini takomillashtiish va ul angan bodl i b, uni ng n
resustejamkor texnologiyalarni yaratishga bo o6l i ml arining 1 sh unumi
alohida edti#or ber il mthigitti paxtaniipnevmotranspoguriimasida

Paxta tozalash korxonalarida paxtani tashish jarayonida havo bilan aralashgan
asosan havo yordamida pnevmotransportda p a xt a separator yor dami
tashish juda keng t a rsepealorpiig msosly wazifasi paxtani dalviiy t i t |
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xususiyatlarini saglangan holda havodan D .. =D +1
chigitli paxtani ajratishdan iborat. sep seps sepm

Chigitli paxtani havo ogimi yordamid Bu yerda:

tashuvchi qurilmaning asosiy elementlaridan D seps - toza havoning
b : ri I boo lt gan 'Sde par ? t 3x‘é\rakaﬂa$|til<k|ﬂdid’g?o§slmﬂi aéa;}isﬁi_;‘;lp I ab
ol imlar omoni dan adqi g art  ofhdd Karfiavdia® M -
Yugorida aytib oc’)tilgandgﬂfefm se_gﬂgrat_ory%_av_o
yordamida keladigan chigitl paxtani havo mat erfialni® mavjudligi n

ogimidan ajratibi[@lish®¥thun goéllanilad
Pnevmotashish quril maftyP3vadzg s, i nijng [

tarkibida havodan tashilayotgan paxta Pnevmoseparatordagi bosimni - pasayishini

xomashyosini ajratib olish uchun xizmat hisoblashning quyidagiformulasini taklif

giladigan separatorlar bilan jihozlangan, ~ ©tgan:

Paxtani ajratib olish qgi smi poolatzmateri_alde
tayyorlangant o or I_ i bajyruadl.gRﬂaﬂa _ 1 s :.0’06]Xajruchiq/7 m
xomashyosining madélum bir qi’smi havo 0qi mi
tad6sirida tooérli sirtga yBO¥l9hib qol adi v{el
material goplangan s i eajrrSgeaPi acl hd taor ktoonésrt[§UkS
yuzadan ajratib oIina_di_ hamda ajratib oI_ingan holda ajratkichlarning qarshilik koeffitsiyen

paxta  homashyosini ~ vakuukiapaniga Uyq - havoning chigish teshiklarida@

tushirib beradi. Separatorda paxta xemgsi

oldingi devoriga =zar bfef/"gi'ﬁg aosirlardan. t aquar

todrli sirtda ishgal ani s HgeYMoKaASROrt, o ¢ AUIRasnings * o

yerda chigit va tolalarni shikastlanishi sodir separat5|yalash xududida bosimning pasayregi

boél adi [8]. asosiy parametr]|ard b
Bundan tashqari tashilayotgan paxtani ishlash samgradqulglnl anlqlaydl va,

t 06T | i e rtidilig agolishi eham parametrlarlnl anlqlas,hga bir gator ilm ,

kuzatiladi. Nalfjada oqim pasayadi va I 'shl alr .b agoishl an Ig a [ 1:

kelgusida separatorda tiqqo.rI]aiméh hoss?pgrat%yaa@n i,
Bir gator mualliflarning ilmiy ishlari bagoishlan %a n b '. lI miy. !

tolali materiallarni separatsiya jarayoniga fgaeg a)iflr%sawjla?n'r s Iac;hréao 'z;n af 2i£%‘ar a

b 5i s hil : P. V. B 5

890! s angan koyoﬂrsati[ig]Zn[l?].I \]

tashish havosidan ajralish vaqgtidagi paxta

C : Lo tik separatorni
xomashyosining xossl ar i g a bagdi,s .B1u ayﬁrq% phevma )
tajribaviy-nazariy tadgiqotlari natijasida bir g|draV|k_q_arsh. igini-aniglash uchun formula
gator qgonuniyatlarni aniglagan, bularga ham kettirilgan:

separatorlardagi yooéqotishl ar b/n%voning
umumiy sarfi va toorl i sirtlma_}vﬁg@—lga bogodl iq
bodl adi va uni tajribada olingan goeffitsiyel
C bilan baholagdi. Buyerda:

P PO U~ - havoning tezligi, m/s;
Dl cep = & @iy g- - havoning zichligi, kg/m

wulBA rusumlisepar at or u ¢ h uF@xta xomashyosini pnevmotransport
koeffitsiyentining giymats = 3, 0 tizimida tashish jarayonida tizimdagi qurilma

N.A.Artikov [10] pnevmo separatsiya va j_ihoz!arning ishchi sirtlarbilan birikishini
uchastkasidagi bosimning pasayishini toza duyidagi turlari mavjud: o
havoning  xarakatlanishidagi bosim va 1. Quvurning too6gor.i
tashilayotgan mat er i afaydk b @glagshmagining n o | uagii
bosimlarning yigoéindi £iONgER! gl HishaSphydndk i RaA XL
deb hisoblaydi devorl ar’i bil an j adal

Yuqgori ishgalanish  kuchlari  natijasida
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bosimning tushishi matialning tigilishiga rej i mi, material nin g t o
olib kelishi mumkin. Tolalarning sirtlarning hol ati ga

shikastlanish ehtimolligi va tigilishlar sodir harakterlanadi.
bodl i sh eht shohioylzhlariging q u v u Hozirgi paytda paxta tozalash

g 6 aldurligini ortishi bilan ortadi. korxonalaridaCC-15A va CC-15M rusumli

2. Quwvurning tarmoglanish joylarida  separatorlar (1-rasn), k en g gadio | | an
paxta homashyosining sirtlargar i | i s h  tUshlBus separatorlarning ishlashid&irish
bod6l adi , natijada p a x tismilorgaliighchikameras 2hga tushaydtdaa n a d

tarmoq sirtlari jadal yeyila boshlaydi. Paxtani  paxta homashyosining asosiy gismi inersiya
shikastlanishi va tarmogning yeyilishiga  kuchi yordamida harakatlanib boribldingi
ombordan uzatilayotgan paxtaning tarkibidagi devor 3 ga uriladi va uning sirtida sirpanib

yot aralashmal ar , ma y thaaib vakousntklaparr 6 ga tgshaalio Paxamingn ¢
gol di qdamlii dio 6dababchi birbgigmi edneraning yon tomonlarida

3. Separatorning ajratish kamerasiga o 6t m& g an toor |l i yuza
kirishda paxta homashyosi yuqori tezlkda Aer odi nami k kuchl ar, ad
kelib, inertsiya bilan separator ishchi todr |l i sirtlarga vy i sh
kamerasining old devorigarilishi natijasida el astik gi rgdich 5 bil
zarbat ad6siriga uchr aydi . vakkumklapan orgali tashqariga chiqarilat

4 . Paxtaning s eapar aushbu sepaminaining ishi unumdorlidp
o6zaro tadsirlani shi sesdat b @l ralaviel vakug rklagpg 3
havo oqi mi tadbdsirida pagaklaril vialining iaylanishiar clopstatasil-88sd i
toordan s i disidirtp i @limadi o r gylmini ga tengdir.
Natijada tolada nugson honriInianirigowqo'riSlhnUmdoyrl':kd&axt

chigitining shikastlanishi sidirgichning elastik  ishlashida yoki yuqori namlikdagi pa

goplamasi tomonidan uzkyotgan bosim homashyosining t a sﬁs hd

natijasida tola va c hpagta homashyosihirg dkatta igiengppisioi uvec

teshiklariga qisilishigolaitsihiasvaaehast i k alra
5. Paxta homashyosi va samar al.i tozalashnl'aj< t 8

pnevmotransport tizimining ishchi sirtlari natijasida aylanuvchi girgich valiga yuklant

bil an yugorida k e | ishi roitishig aatijasi yoritma a tasmnalar =

tabsirlanishining h a r srganis@iuning asbsiy kamamiigidm [.3]. m_s h
2 4
) N

T —

—_—

l 6

1-rasm. CC-15 markali separator qurilmasi
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Masalani bunday yechimini
Natijada qirgichl i muallflarithandaklif etdanlag Qlarasaparatov a
separatorni tiqilishi tsoodriirnib obddrakd i u cshnataktifk al i
Bundan tashqari, paxta homashyosini qi | ganl ar , bunda paxt a

ajratish jarayonida yuqorigi qobiqga urilish  si rt |l ariga yopishish ku
natijasida t ajré@tishda va i r Anime,rsdparatorning aerodinamik qarshiligi
vakuumklapan orqali paxta homashyosining  ortishi va uning ish unumdorligiga salbiy

oO60tishida yuqor. kuc hltaarb sti a 6 skiorégras au ci hksrha y dsi a b ak
esa chigit va tolalarning shikastlanishipa gqo 61 | ani s h ggan. $ha lldnibicga et i |
sabab bool adi. paxt a homashyosi uchun
Qirgichli separatorda paxtani eshilishi  separatorlar konstruksiyasini
sodir bodl i shi ham amiadgloann ¢ & ms htBiur itsthh@rag a
yopishib golga erkin tolalar va paxtaning tadgiqgotlarda todr i S i
bodl akl ar i gi rgichl ar tdshidyagan tmaterialding sshilkhstlanishiga o ¢
atrofida tebranishli taRarakat dani dloa& &Hiag gal
natijasida sodir bodokadir i s h3hmirmi mgu mkuicrh.u
girgichning butun wuzunl i @i Mabmad yqiuclhoav d lodriehda d :
paxtadan valik hosil fomyyd aldii gi nUs hdsih iwvrailsi nk o
girgich validan eng uzoqdagi nuqgtadagi olib borilgan[16]. Tadgiqotda chigitda
harakatlanish tezligi eng yagin nugtaga nugsonl ar, separ at dar
ni sbatan 4 karr a yuqgboig 6lbiogp!l aldal.daShoodr ni l
uchun tolalarning bogébpamhaor dnang astishipjarsona S
homashyosining eshil i sthoil ahoyiologbbdokadi . o%gam
homashyosi da nuqgson tomonglanl CC-16 o &1 imarkali n paxt
kamaytirish magsadida mugll girgich- separatorida tol a %é go
tozalagichni 450 mm uzunlikka,100 mm  shikastlanish darajasini kamaytirish uc

kengli kka va 50 mm chuwsewpralriakkoa egandopul y a
butun parametr.i bodyi cetigan. Shuzingdelg muallEG-15A maakgli ege

bodél gan quti shakl i da steapyayroartloarsihnniin gt adku ri if a sg

[14]. Bunday girgichning bunday ortishi, chigit shikastlanishi va tofe=—

konstruksiyasiga asosan asosiy girgidan yoo6golishiga tadsir m_n i
natijalarni tahlil gilgan 2-rasm).

girish momentida paxtani todérga qisilish kuch

nolga teng bool adi va qirgich paxtani pBEt a

valigi hosil gilmay ajratib oladi.

=]

S 45 4,2
= 4

N2

g 3,5

p—

E ’ 2,4

A8 2,5 -

= 1,97

73] 2

bJH

B L5 1,2

=

="

= 0,5

=l

= 0

© 1 2 3 4
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2-rasm. Separatorlar sonini chigits hi kast | ani shiga taés
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Bu grafikdan shuni xulosa qilib shuni
aytish mumkinki, separatorda o6tishlar sonini
ortishi paxtachigitini shikastlanishiga salbiy Bunda chigitning shikastlanishi
tabdbsir kodr satar e k a n perpeBdikulygr a yuaageo nbdrdp wilstoga a n
sepaat or old devoir v a qaragéndal anchaypasaymahaBirqy awiimada
shi kastlanishi roo6y betroadr |enrgdygrakatgankeltiruvchi zanijirli

Bu muommoni hal etish magsadida uz at ma vV a paxt a o0rtas
tadgigotchi S.Xusanov tomonidan  vujudga kelgani sababli ishlab chigarish
separatorning old devoiri tomonga jarayoniga tadbiq etilmagan. Bu muommoni
harakatl anuvchi toor | ikeywumea htadk ki fba@gs hgan b[i 7

Ushbu tadgiqot ishida separator qurisimang Sh.Imomaliyevatomonidan yechimi topilgan.
i shchi kamer as  gaajalit o 6Bul tadgigptu ikida seép@rator old devori
burchak ostida zanjirli uzatma yordamida t o moni g a esaltik

—
[

JIZP1 XABARNOMA

harakatl ani shi msmki nhaba@dhhgdanu(vc hi t 180
1

\

3-rasm. Konveyer lentali paxta separatori
1-kirish, 2ishchi kamera, ®arakatlantiruvchival,44 o 6 r |, 5h alveonntia sodr i sh ¢
6-g i r g Gvakaum,klapan.

Taklif et il gan t o Gflodlikitarkigidagi erkin yola migdormichosil
rezina materialidan thadhkislhhi miopgoalndimodl ob
giyali k burchak osti doga ymdrirkktai | gga viao 6u myoas
paxta urilganda shikastlanish darajasi ortb yo énal t i r gi ch hamda [
ketmasligikuzatilgan. Lekin bu kabi usulda separator konstruksiyasi ishlab chigilgan.
ishlovchi  separatorlar  texnik  xizmat Mavjud CG15A separatorining Kirish

kodrsati sh jarayoni gismida Rakaaolimi uning oegh tdavorigat
gismlarining nar xi g L2rBnant/s téelik 6 lgilann borib b wilisks
keng migyosda ishlab chigarish jarayoniga chigitlarning mexanik  shikastlanishiga,
joriy etilmagan. separator orga devorining tez yeyilishiga va
D.Eshmurodov [19] tomonidan separatorning  ishlash  davomiyligining
chigitning shikastnishini kamaytiradigan, kamayishiga olib keladi. Tadqgigotning
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asosiy magqsadi mavjud CGA Foydalanilgan adabiyotlar
separatoridagi havo orqali kelgan paxtani
todgori devorga wuril i &hiARaximorov. Paxtarti @myyalash wa n i
tezligini 3-4 m/s ga kamaytirgan holda saglashda joriy gilinayotgan
texnikalarni  xom ashyo sifatiga

vaakumk | apanga yoonaltirisaldsi rarnga lNMoaaymafiyay qi
separatorning ichki devorining yuzasi va Toshkenti 2023
vaakumklapanni ishdan chiqishini, 2. ARakhimjonov, A. (2022). The
shuningdek, chigitni mexanik dependence of yarn density on
shikastlanishini  oldini olish  hisobiga spinning  systems and quality
pnevmotransportni uzoq muddat davomida indicators. 3 Rakhimjonov, A., &
I shl ashini t admi nl ay d iBgkhtiyorova, $§ e (2023).aRromoting
yaratishdan iborat. Taddheg dDevelopméeni jCf s imgravedk o 6
paxta oqimini separator orga devoridagi Cleaning  Technology. Eurasian
zarba kuchi t a 6 sadidai n i k dooraay t iofr i EngineeriagqsandCT)
kameraning  kirish ~ gismida  paxtani Technology, 17, 447.
yoonaltiruvchi ma x s 4.s Salimpw A.,nKhdsanova, &, Salinmov,(
moslamasi  ishlab  chigilgan.  Buning O., Toshtemirov, Q., Yakubov, N., & 2
natijasida chigitning mexanik Rakhimjanov,A. (2022). Research of
shikastlanishining 16,5 % ga kamayishiga The Process of Preparation an
erishilgan. Storage of Raw Cotton. Journal on

Xulosa Optoelectronics Laser, 41(7), 6628.

Hozirda separatorning yangi 5. [ErOdijshddzO ¢ . vuv. ,
konstruksiyalarini yaratishbb o 6 y i ¢ h a i | mizyzH Oh j o M . M . |
izlanishlar olib boriimoqgda. Separatorning VOZRZ LY UL ouvlJ vt Ixd
samar al i i shl ashiga toouy)éuvRryzuz ar dpfidpligm b |
uning asosiy elementlaridan biri hisoblangan V1 R 1 VO SRIRT O |<
vakuumk | ap an ham tadsirgt ¢fgo4d fadfi ot R o r NG
O0t kazi I-tgdgigot ishlarmrmatyalari [ rRZ Il EBRY ¢ EU S ¢x
separatordagi bor kamchilikla t o 61 a barwgrarRo[uv[ ¢t vd' [ R
gilinmaganligini koor s aBe4bes JIZPa IXABARNOMASI. sm
kodorsatadi ki, separat or202%a | isoni ng asosiN

i shchi gi smlarini takbomf Etc@std i i s h O ds®yade
chuqur tadgiqotlar o006t k aZ0itesOlY dideirGa k .z dzd " Tt
Tadgigotl arning koor LatteiGdshiziocyhga , paxtfpj f O

separatori samaradorligining kamslyiga CsdemistezC ydvw imd. G
asosiy sabab havodan ajratilayotgan paxtani ssh Cjdels, 1992.
asosiy gi smining t o®r MTyXojyew,s i X.$.Usmanov,
uchrashishidir. Toor | i VHusagonob. i | @axtanp a xtabayn i n
uchrashuvi uni ng si fat xususigatlasna t dadqlashh | nagsadida n ¢
yomonlashuviga, separatorning aerodinamik separatorlarni takomillashtirish.//
garshiliklarini oshishiga olib keladi. Chii ATexni ka vV a t ext
toobr |l i yuza deyar |l t onédernizatsiyafashxshamoitida bgtidor n
goplanadi va uning sidirgich bilan yoshlarning i nnovat
tozalanadigan kichik qismidagina havo i s hl anma lamaliy @njunan. mi y
sobril adi. Toshkernt2016 56 may

8. [ EZtcOHg tdbrd3j HrHY OJ
4OdzsndHHddZso O 1. |
DE116¢fvlvydr DOULUIR[T G
s{106J 06z wofororftfr.
{ZRI RZ BE[] 0T R
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TUZI LI SH KOORSATKI CHLARI GA TAG6SI RI
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Us hbu maqgol ada mahall iy j un aralashmt
koérsatkichliashigmi rtg 6tqauds ioréir iill miy ji hat d&l
sifatida junpoliefir aralashmasi, argoq ipi sifatida esa-pum xt a ar al as hmas
oo0rilishlarda (sarja, pol ot no, s aamumalar fiziko @
mexani k va istebmol X U s u-2004ystamdarttan bilan haggosiand.
Natijalar shuni koorsatdi ki, oorilish tuz
mustahkamligi va ishgalanishga chidamliligiga bkeair | i taodosir koor s
tooqi malar opti mal koorsatkichlarga ega

variant sifatida tavsiya gilindi. Tadgiqot natijalari mahalliy jun asosida sifatli, ekologik toza&
igtisodiy samaralkiyimbop matolar ishlab chigarish imkoniyatlarini kengaytiradi.

Kalit pobazlaamal ash todqgi ma, kiyimbop r’rm
gigroskopiklik, mustahkamlik, polotno, yarim jun.
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fdtejfdzilsjdd tBJMYjudad 5§ lsdd3Oc
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Q—WI_WN'H_&X OS“I_

Or@FRg- TN 2 r
§ECFINOFX0—

This article presents a scientifamalysis of the effect of weave type on the structural
parameters of semvool blended fabrics for apparel. In the study, warp yarns made of wool
polyester blend and weft yarns made of woatton blend were used. Experimental fabric
samples were producedth different weaves (twill, plain, satin). Their physicaeéchanical and
consumer properties were compared with the requirements of GOST-28080The results
revealed that weave type significantly influences air permeability, hygroscopicity, tensile
strength, and abrasion resistance. Plain weave fabrics showed optimal characteristics and al
recommended as the most suitable option for seoal apparel fabrics. The findings highlight
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the potential for producing higguality, ecefriendly, and coseffective clothing materials ba
on local wool resources.

Keywords: semiwool fabric, apparel fabric, weave type, air permeability,
hygroscopicity, tensile strength, plain weave, wool blend.

&
S

d

Kirish i s s i gkalar o éirffiga  mansubligini,

Mabhalliy jun tolalarini gayta ishlash milliyligini vV a i stebod
va kiyimbop toodqi mal aalohidastibbrgamlingdir5l.q ar i shni n¢
tijoratlashish i st i qb o MahalliyiJun sataghdaali kivdmbdpi | i
sohada yangi maxally xom ashyodan t o 6 qi nga hamunalari MChJ fAl-
foydalanib milliy o0¢zHaldgmaPlys®o sk otr « ® gii&smad ah HGi5l§i 8k
matolarini ishlab chigarish texnologiyalarni t o 6 q u v dast go hajribaviy d a
joriy etish orgali mahsulot sifatini oshirish tod6gi ma namunal ari uct
va xarajatlarni kamaytirish, ekologik toza  15x2 teks chizigli zichlikdagi

mahsulotlarni ishlab chiqarish va sotishdan iplaridan arqoq iplari sifatida | namuna

gooO6shi mcha dar omad uohuni 39 h ,teksli &uk58%+&e50%, I

salohiyatining oshishi, xalgaro bozorlarda namuna 30 teksli Jun50%+Vz50% Il 2

0 0z Dtopisim vanvalyuta tushumlarini namuna uchun Jun50%-+paxta50%

kodpaytirishga xi z ma tiplargpdanlfaydhlianilganSBlaraha iajribgwlye

mahalliy xom ashyo asosida mahsulotlar t o 60 gnamuaalaris ar j a 1/ 3 OZ
s h

mahsul otlarga bodl ganJun58%+Rd50% jua r t aradabhioliefir u ﬁl

ishlab <chiqgari sh, i mpshlabtchiqarityahé-9].n i bosi
iqtisodiy mustaqillikni Xom@aﬁhyoltarld;bimigimqimanﬁngmr
beradi. fizik-mexanik xususiyatl ar %
Respubli kamizning booéoyvigc mac htialdigki quaahol a r

yengil sanoat mutaxassislari tomonidan tajribalari ass a n kiyi mbop

tabiiy mabhalliy jun aralash ustki kiyimbop gooyl l gan talabl ar .@
todgi mal ar ni yangi asxtssosiyattlai’rimec’xqilmaminitljBihﬂga
chiqgishga qaratilgan kjadoapl ab t adqgiqotl ar I
borilmogda. Tadqgigotlar mintagamizning o

ljadval [

Junaralasht o 6 gi ma namun-méxaniki ni ng fi ziN

va I stedmol xususiyatl ar.i
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Kiyi mbop
omil |l ariga
magsadda yarim

magsadida korxonaning
-0 a mehmarishagharaitidan gnaxallfy i jun iatalash
yamndgi

gl i m

jun tarkibli

todqgi mani

oo6r il

i sh
tajribaviy

t u

Ammo bugungi i ste Otnmodlgecihma tadmbhatarini
va moda talablari kundakunga yangicha tanda ipi sifatida 15x2 teks chizigli
yondashuvlarni talab etmoqda.  zichlikdagi Jun50%+Pe50% jun aralash
Todgi machili k kor xon alPoéefiri iplaedam arqoq tigan ds#atidad a n
farq giladigan t e x n o IJunBP%kpaxt&a50%iplaridas dotydalanddih | a r
bilan loyihalashtilgan matolarni ishlab Tajribaviy to6qgi ma na
chigaradi. taxtlash omillar2-jadvalgaaks ettirilgan

Todquv s hoionriin g todgi maning
tuzilish koorsatkichlariga tadsirini Q

2-jadval
Tajribaviy todgima namunal arining tO%l
) Omillar Namuna | Namuna Il Namuna Il Z
1 | Xom ashyoning tolaviy D:
tarkibi, <

Tanda Jun50%+Pe50% | Jun50%+Pe50% | Jun50%+Pe50% m

Burama milk Pe 100% Pe 100% Pe 100%

Soxta milk Jun50%+Pe50% | Jun50%+Pe50% | Jun50%-+Pe50% <

Argoq Jun50%+Paxta50% Jun50%+Paxta50% Jun50%-+Paxta509 ><
2 | Iplarning chizigli zichligi,

teks P

Tanda 1582 1582 1572 D_

Argoq 36 36 36 N
3|Tooqi mada i —

ip/dm ™

Tanda 340 340 340

Argoq 360 360 360
4 |Tayyor tooq 160 160 160

Tanda iplar soni, dona

O6rtadagi i 5440 5440 5440

Burama milk soni 4 4 4

Soxta milk soni 32 32 32
5|006rilish tu Sarja 1/3 polotno 4 shodali Satin

Zamonaviy

todqgi ma
fizk-me x ani k v
chiqgari sh

mat erial shunosl i

ji hozl arida
tajribalari

00T i

a

todquv gqodgstgahidal abl ar

as

i shini 0 Xugugiyatlaitt ior6iqs hmaans o 4 iuda | ar
i st isl@mo | X uManad ii watjluanr iar al ash
vV a i Tuailshgni bedkadabhi rheizdni sifatida havo
k 0O k ad cetdkr aazsu v clhamo i &thor | yals
sinovdanmuovofkgdildi.BosSh novwr i
asosan kitwizmbop hit@ga 6gegnal abgé
guyi dagi , yadani havo
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koeffitsienti, tolali materin  bilan o6zgar mas bodl gan
todgi maning tooldirilkmagyfafni t va entoio,]l dirodgiam
maydon foizi, i pl ar nimagdonofdiziva at b aqinmaneirng vra
zichligi kabi omillari aniglandi. Bosh kabi omi Il Il arning qgiyma
o6rilishlar kasrl arinindg od&Gqirma svat imaixma |
yigaindilarini hi s obgtao 6agliumad hair t ®i0Ir it iba r c hta
tuzilishga ega t o 6bgoimMaandiin.g Si havg todqgi i
0 0 tukchanlik koeffitsienti tenglamasi naqgshl ar.i anigq boodl gart
taklif etildi. oOr i | i sdilarga aytiladi6 Bardozlash

Too6rtburchak tuzjhrakgai daegsai || i ¢ t o¢
tooqi maning odérilish,t ohnaovodamoétkluggdu wad H ardlii.k

vV a yuza
omillarining tadqiqi olib
Todértburchak

zichligi ga turlypa gzichligiog, tafda 6vh gaagogning
borildi. egilganlik darajasiga
t uzi | i starglaa yoki argog iplart qoplashi meamkin
raportida iplarning soni ortishi bilan havo  [10-13]. Teng taya c h | i todqi Tﬁl
o6t kazuvchanl i kni ng or toiaitla @rala vas arqoq iiptam ibir xil
o6rtacha nomer i v.a maydoormeagatiaydi zi chl i gi
giymatlari kamayishi esa uning kamayishiga Ol'i ngan koor
olib kelishi aniglandi. Shu bilan birga, havo  giymatlari GOST talablari bilan tagqoslanib
o0t kazuvchanl ik k o O [3F, ainoknatgalari 3advalda &ditilgan.
3-jadval
Tajribaviy t 0 6 q i maalarmnagnfizik -mexanik xususiyatlarini sinash natijalari

A

Sinov natijalari

. , GOST
Xususiyatlar nomi Namuna | Namuna Il Namuna Il 28000
1 2 3 2004
Tobéqi maning Yy 3z 240 240 240 180 280
O6rilish turi Sarja 1/3 polotno 4shodali satin
Todgi mada i p zi
Tanda 340 340 340
Arqgoq 360 360 360 -
Uzilish kuchi, N
Tanda 700 780 777 390
Arqoq 520 580 520 290
Uzilishdagi uzayishi, %
Tanda 30,5 30 29 20
Argoq 28 25 27 20
Ishqalanishga chidamliligi, ikl 4570 4600 4530 45€°rgz";‘m
Todgi ma qalinl.i 3,7 3,5 3,6
Gigroskopiklik , % 50 58 54 10-15
gacha
Xavo o6t kazuvcih
snt/snfsek 12 13 12
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ér g@anchli | va Il todqgi ma
namunalarimg old tomonini arqoq iplari, Foydalanilgan adabiyotlar
tandatayanchlit o 6gi mal arda esa tanda i plari
egall aydi . Silligqg todgli mdbabdhi sttaoyra n che sypwadd 9 ik
i plar todélginining choodqqTiddqitnaarcohgillairkit ag megaloii nl
bodl adi . O6rilish todqgi mamvofigigshtitish y avan ¢ hatijadarliginis i g a
sezil ar darajada tadsirostpi Fradh, byadyiic hgao plqar

I i

ganchal i k uzuryuzabmagdbrs a , t apdbc h| ar PH{7lesongFarmons i d a .
shunchali k katta bool adi .2024yi1lmayi https:/lex.uz

3jadval natijalaridan [kpldsawiidzS= uhi pdi KfiQL teC
pol otno oo6rilishli mat ontf tatg Silsyhcltsa © dzaf 'h i ' qdieffl ~g a 15 4
tajribaviy namunas. k 0 6 sfa@tkGdgjhldtatzroi , d Lo@d®IS tha dajgdz
fizk-me xani k xossal ari- booyiScshdae JGHESCTS o 20808 R dzd Is j 2
2004 "Sof jun, jun va yarim jundan Hdfm. € COdgH.T [SSiifEds.O: dal
tayyorlangan kiyim matolari. Umumiy texnik [ 1Lud, 11249 5Mm. P
XxXususiyatlar?" kooyl ak 3vautkljsttdydza m y.alr.i,m YRrRienkz d3zdz
mat ol ar i talablari ga, X U spuvsCedpO Mt g ®@a n ipn g . flis
kuchi, uzilishdagi ¢ h di GszcididitesshpiO,dzd Wma t bbLEtaty o
ishgalanishga chidamliligiga javob beradi. SCOyYys sz mMisOdzS § J &3
Shuni ham ta'kidlash kerakki, Il namunasia oM v klstsyd dz.O/ /Y
[l namunalariga  garaganda pastroq mato stee OdzdL Oydw f tets céza tsH ML
galinligiga ega. Bu gazlama tuzilish fazasining f tetsd3r M dzj dzdzte iPIsiafs.0 55 200
odtzgarishi, yadani mat o t wzii#8i5shining V f@’_ﬁasig
yaqin ishlab chigarila boshlanganligi, bunda 4. Masudur Rahman A.N.M. Influencerof
matoning tayanch yuzasi ham tanda iplar, ham stitch length and structure on seged
arqoq iplar orqali hosib o &I i s hi bi | an maehamgcall progerties of single ey
bodal i shi mumk i n. Aynan sknitied datricd withu Yayiggl id I
namunaning ishqalanishga chidamliligi oshdi. percentage in the yarn. // Jour of

XulosaKi yi mbop too6qgi mani fextiet uEngineerirgh &  Fashi
omi Il Il ariga oo6rilish tur i dechndlogyd 8008&.7iVali4, No.2 =i q e
magqsadda yarim jun tarkiblBd. tajribaviy &éqim
namunadrini ishlab chigarishda ahda ipi 5. Orazbaeva R.I,, Toreniyazovab!i.,
sifatida 15x2 teks chizigli zichlikdagi Kadirova D., Rakhimkhodzhaev. .
Jun50%+Pe50% jun aralaBoliefir iplaridan Investigation of the twist of a yarn Witlha
arqgog iplari sifatida Jun50%-+paxta50% square structure. // Kardkak Scientific
iplaridanf oydal ani | di . Tro 6 qi madournalr 20216 Val. 4,dss. 2,jArt. 31
tolasi issiglikni  yaxshi ushlab turishni P. G 30. | URL:
ta'minbsg paxtatolasihav o o006t k az uv c htipsv/bziokrnals.edu.uza/krsu/vol4/iss2/
xususiyatini taminlaydi. To éqi man i i ss3 gl ik
saqglanuvchanl. , hav@ Kadirova kDaNz, uRakhimhodzahaek S.S.
xususiyatini oshirish yoki kamaytirish uchun The study of the properties eéchnical
tolal ar ni sbatini t o 6 g Obeltingov. t//aPrdblerash of Téxblesii m.
Gigroskopiklik  xususiyatini  yahshilashda Tashkent, 201Q0." 21 P. 1518.
Paxtanamlikni yaxshi singdiradi, jun esa uni 7. Rakhimhodzhaev S.S., Kadirova D.N.
tanadan chigarishda gatnashadi. Xomashyoda Modern methods of fabric desigr.
Paxta tolasining  mavjudligi  matoning Tashkent: TITLP, 2006. 112 p.
pishigligini, jun esa uning elastiklikligi 8. [OLBOUROsOHqogy Q
oshiradi. t On d d3- SH.y.,OjtodzH OPB 9 O
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tort s Jusd [JJ4RY[Es B dutULsuvLl 3 RLU[LTREULI O L]
réev1vam rfc vitolfrire ARALSI 3 Ttdrsurt {1 91
souvuv I RYOARL B lrtrtosfuovdr13m zlrBr3m RYT (.
ub ted dz REEWS dzOJ o9 d Y
C. . dz. , HtsYyJ dzls

L sMMd2mMSd?2 ctsmkHOemlse jdedzr 2 kdedo jtemdlsyls

vOhf @B &dEC Lo dy
H.ls. dz., fs¥ st
1 OBOdzc OdzS d2 csmkrOwhlse j dedz 2 b;:%%

LibBOdGYy o0 | Owe OO | Ofdd j o &0

ud me

H. Is. dz. , ftesW.
vOh CjdalsmMCdB] iz dzsdds? o dzj 6 ¢ 52 l]’tGthdzJ

1 BB Oj 90 ( Odesntsdz msdzydedlilstse

Hts ¢ [Pt
[MdLoOoCmed?2 fddlsiy ~ddud MSd2 d@ﬁ
E-mail: ssh61l@mail.ru <

Chf bdzOlsso © wjoddzy 4 ORIsdY oo ddd)
Miskhj dzls
MdLo¢med?2 fsddsinddud Mcd2 d

Magola ragamli dizayn va qayta ishlangan kiyimlarni moslashtirishga qaratilges
integratsiyalashgamadumotlar bazasitizimini yaratishva undanfoydalanish metodologiya@w_i
tagdim etadi Taklif etilayotgan yondashuvtod&imachilikning hayot aylanishini uzaytirishw
atrofmuhitga salbiy tadsirni kamaytirishga yordam beradigan gayta ishlash tamoyillarigas
asoslanadilshlabchigilgantizim materiallar(turi, ishlov berishdarajasij ak renayabardoshlili§};)
tayyor mahsulotlarningxususiyatlari (kesilgan funktsional elementlay va istedmolchilarning
individual afzalliklari (uslulh odcham xususiyatlari atrofFmuhit parametrlai hagida
madumotlarni togplaydi. Madumotlar bazalarining mantiqiy tuzilishi mahsulot xususiyatlarini
foydalanuvchi talablari bilan avtomatlashtiriigan taqggoslash muvofiglik reytinglarini
shakllantirishva kerak bodgandao&gartirishlarkiritish mexanizminio& ichiga oladi. Bu dizayn
jarayonlarining shaffofligi va moslashuvchanligini taminlaydi, bu esa dizaynerlar va
muhandislargan'z vagtidatuzatishlarkiritish va gaytaishlashningbarchabosgichlarinikuzatish
imkonini beradi Shundayqgilib, tizimdan foydalanish resurslarni boshqarishsamaradorligini
oshiradj aylanma moda kontseptsiyasiniqodlab-quvvatlaydi va sanoatningekologk jihatdan
masuliyatli ishlabchigarishgabodganzamonaviyehtiyojlarini gondiradi

Kalit so&lar: virtual moslama ikkilamchi foydalanish gaytaishlash gaytafoydalanish
resurslarniejash integratsiyalangamadumotlar bazalarj SAPR virtual muhitdadizayn
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] tOBBls] dLdsYjd®ZO &jlssHSESE W -msLHo%qw d {t
dzdz" -, stod j dzls  tots 9 O dzdzts 2 2O ydWtetse sy ftetsj Clsdtot
J 2dz A dLHJdd2. 1 toj Hdztsy § deder 2 fsSHatSH ,BONBISE
mMseMlsoakzjls ftotsHdzj dzgd® Y dL dgj dedesets ydSdzO Isj S Mmisd
)y Os h z6 Mted HEZ. )| tcOL tc OB 51s O dzdzts 2 mMd misj d3d O0¢ ¢
| § J dg fiJtcjcOBESISC JL dtsmsmists?2 C sMmis! § yd tsdg@dz' ] dizdy
] d3d dzls '™ ) d dqdzH o dHZOdz! dg" R ftej Hf sylsj ded W R f tsist
Zseduj mMedy f OteOd3j Iste" ) . [ sedyj mMS oOw MstelzC Is b
ssBOIsdL Jtcso Odadzts ¢ ts Msf sMmisOo dzj dad W nOt0OCIsj tod
stcj B sag@PdzdW¥ stcdzsdtclzw toj2Isddeed MmMtstslse jlsMmisodw d o] H
(ks sBjMfjuyudeOjls ftesL teOydsimis: d cdeStmls: sy
CodemlstczC ststcOdR s jteOlsdo dets o detsfiyd Is Cstetej SIsdor d
BtoOLBR dhiftsdz L so Odzd § mMdMmisj d3r fsLotsdzdls ftsor mdlk
fesHHjtyde OV Sodyjfyds ydo&dzduydes?2 dBsH' d EZHBe dzjls;
9 1 Cdksedyujmed o jlsiise jdedetsds ftotsdL o9 sHMlse j,.~

R

O T3EI T
A= 0

©NQH NI Q

sdzé yjor j dndaslbidOd dzOv fed kiSO, okttd C

f tsolststedats j dmf sdz! L ts9 Odad j§ , toj Mztemtsme j o] ) § ,
ftoes] SsdiesoOdzdy © odtelskzOdz dzts?2 Mmted HJ . 2

The paper presents a methodology for creating and using an integrated da S
focused on digital design and customization of recycled garments. The proposed appro is based
on the principles of upcycling, which helps to extend the life cycle of textiles and r e the

negative impact on the environment. The developed sysieaumulates mformatlon
materials (type, degree of processing, wear resistance), features of finished pr s (cut,
functional elements) and individual preferences of consumers (style, size charr%rlstlcs
environmental parameters). The logicalusture of the databases includes a mecha for
automated comparison of product characteristics with user requirements, forming cempliance
ratings and suggesting modifications if necessary. This ensures transparency and fl ility of
design processes,laving designers and engineers to promptly make adjustments and”track all
stages of upcycling. Thus, the use of the system will improve the efficiency of =esource
management, supporting the concept of circular fashion and meeting the modern ns of the
industry for environmentally responsible production.

Keywords: virtual fitting, secondary use, upcycling, reuse, resource saving, irurated

databases, CAD, design in a virtual environment )

l o jHjded J CBlststcOW MmMewLr 90jls n C

459 tej d3d dzdzOW C{dzHsznlstsdj@lstigtf@fdzlsaa,fdJthmtﬂmlﬂtsﬂdscjlsizgdz
Btsdz h j 90" dzgzy H j dz2O0O o dzj H towdg ‘o3j deldiyls s o 2 ¢z0, dgdsj i Is
Isjndesdzsedyud MEdy YOl Ilsdhdy Kﬁbﬁmﬂi@ﬂﬂﬁBW@BqumC
hgj2dgr A gL HJ dzd 2 MisOdzts b i ts ligw d 2] wiseo'Odgzd d  toj H Mis
fBHAatSHESR drn B] OB dPBEBEDsEZtcO OS2 MdMmilsj &3 ,
fcsHiCOLEZAG] 9 0Oj s f solststedatizjtf totahfmjfdi]dg’ Listetjdgdlsid tcts o OdchW
fpzh jMiseozs M dn  KBOIs] tsdc® dztstfotc j H d3j fstspH d3dsH j 3 H ' 2.
SHjYHT Hdzw ML HOddY dePisg tcdQagazd 2 §f slistg fzs dztsMmisj 2
MO i3 Mdzdy O otsLHj2MsodisHED JEOGEYIOBHEYHT [5, 6
Mtej iz LO Muyudls (tesHdzj dedw yfdiL sy Hizdztsdsfitsi dayj gHStsoa@D dzd W
sj SMisddzw [ 4] . Il ydhWttseoks U jftsdtz] tcOLtc OREIsHQ 2 Miso o
ddzls j ctcd tcts 9 O dadzts 2 mMd mMisd dg'dzd dpi@iels O BIO dadD =", H Odzdz" = dz
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d dzf stedBOYydd s flstejBdlsj dfddzd o SHs O IS tSHJYH'
qdzHd o dHEZOdz! dg" J f wnisHsistoy ldsjfidscpiz 4 s ftej HY sylsj d
Slsdzsmdlsj d dats o Bt s o @fzsljls )k dezOoydlsj dz c
yo jlsorn Moyjlbodd2(od LOKEE2 yGOoShMiEdstetej Clsdtetsa ¢ O
H O dazdats d3 C tsdels jiSShisdis 6 d yJ imYtds j &30 ftcj HAZOGOJ Is

Emiss2 ydesmisd, Is. d . flsdstf 1 dfiztfd € Qi g e OB t5IsCCIsd g te
BOljtedOizse, drn HBIEso | giaswdifk: fws i os disiPlgded i § OV
C ftobbtdts? fjtojteOBBlsCo Wi ! d3ckiEddEtdz foustsizz C Btsds d
otsLHj2Mbods dz0 SStbm@erydmshiPH b)cyd sdwzEls § t@d ¢ sH d
p9BHO 1lsdn RSB Hiidks SCSOYHGSES fojHBjSO SH,
fsHasHWYWh ) fwjHuHdjls'™ d dediz fi3j s OtzB g okfi dedesc 5 ff Stots

ffr dzow ! 7o) HOdzdz jf 6] s W' o L o5j dzj dzd W, IsO
MOEOSCIjtedisd®d §HEgH & Emm s O, qL d3j defs dz® gz' dz' Yok
d detv stedsOyd W s MMisOe j 1 dzj dig foldsesjodzdatbdgds v - L d3d dzd ded §
HLO2dz0 COYHBCEEB o] H d3jSs@y s p ader 7 Ols jfd® jlstt
Ok stedls dsr o U &L Y leckOlsg 6 Odzso . [ sfydzj Yo Ow

ftod ¢ sHedets @ d 15 ) dats oS s zts € ), d MIEZPBO B J MY J udo OF f4t
Tcsh s feojrfsyls ddv § &Hfstay B8 dI€] dzj & Ofls Oydc

Msslse jlsMiso ks ls ObtcdeklsOsy sGaddudtky ¢l NHF=1J ©J

Cj2lsddze Lo dYjls fMdhljed] {§©ssdlsOs dv sy 2
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fstslse jlsMlso ks s §slstejrdshlsy ks dEdej 8 § ©ntkswBIE<oYdJ,

SsHOo OV fdttdisjls Isjd, 51 jsddsetdtEl2dsil das 5 dz B H¥52 ud

mistslse j blso ¥ ks i MC s ERPipS  f ) Hds SO H Y K
fejHfsylsjddyd ds J slEhHfeds zsads | @ikl tfodsse .
Emsts2 ydesfisd [ 7] . IsOB dzdm@te OE Is j tod MiIs d € &Ols j
1 sdzj bsets, C0OC f tsHEMQIWOLR] tafdtdnjlsHddgidls @ b tzd B c
SHJjYHT st tcd HJ dzj dz, md mpls judgd@n dzwif tdst olzj f tafipts) Blsts coL O
BOI j ted Odz' dmf sdz! L 59 Odzblzs gzts 6 f ks Miside. s 1 to Is 5 d3
ftocsdL otsHMmIse j, sBtcOM OV ] toj £OB s @rtaliafs g js fry et + W
cMmOtcOC Is j th’fr]lsq’Qc{e. GO s H {6 dueatksjotc d © dzO, G J ISG"[GGW@_L[J Mme ts
MdMmilsj B3O ftdasayjjtew jils fOtcOdzj et , [ fdzd BdeOtGszEI\!OJ Is fr
sO0¢dj co¢ ftetsyj dzls Iz fifflsj e?j veofOeB sl off J &
Hedzetse j ydetsmis! d fHtedesH @ddis! tcdzgOls §f 8 qzO@zO Is j 2B d dz' dz
fsolststedzts @ ts dmtf sdz' L 5oHAsifided.Is j dz@ R'lsis Isj - desdzts ¢ d yd
seiMfjudeOjls CdzOmmdW d Sdapg™ | of lsogjog@izteds) yJj dzv 3
ftocjHAB SO tSHJYHT COoC f Jtety ct®pasdzjOdiafiats ¢ s [ d zdf . v O¢
fSHAatSHWH j @t H dzw BIZHIzﬁﬁtE;JHtjjjsthStg(dmﬂylsQ]’ds.lstGJBq’lstzJ
{yd dde OV hmekb2 g6 @O0, d3 Maffdsty 2RO o tsfls s Odztso W Is W
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UDK 677.022
YENGIL SANOATNING AVTOMATLASHTIRISH TIZIMIDA KIYIM DIZAYNINI
YARATISHNI TAKOMILLASHTIRISH

Hilola Yodgorova
dotsentv/b.
Jizzaxpol it yxni ka institut]

Ushbu maqoladailh an va texnologiyalarning sodng
ishlab chigarishni rivojlantirish, samaradorlikni oshirish orgali zamonaviy talablar darajasidagi
mahsulot sifatini yaxshilash va assortimentnigkeny t i r i sh masal al ar i k O
sanoat tarmoglari yetakchi mutaxassislarining tajribasi asosida loyihalash jarayonjaj
takomillashtirishni ndg zaemongviy elektron disobldsth mashjnalad
(EHM) bilan jihozlangan ob'ekly yoo6nal tiril gan avtomat |<as
(ALOT)ni yaratish va amaliyotga tatbiqg et

Kal it dikuechilik asanoati, avtomatlashtiriigan loyihalash tizimlari (ALOT),
elektron hisoblash mashinasi (EHM), AutoDAtizimi, 3D-kompyuter modellashtirish,
ragamashtirish, eskizlar chop etish.

] HOdzdzs2 MIsOIs! § tcOMMdzOIsted o O Ismw atsu’tsé
dmf sdz? L s Odzdw detseo j 21 dr Htsls doy jh dediddy wWdg AL ddfo f
ez yh j dedv COUjMlse O fsHEzSydd HS ke dv <t
OmMmtstelsd d3d dzls O. ] MlsOls' | ¢ 0OL Odzts, Yylsts ©H C
Mtse j eh j dzMlseo s Odzdv sy MMO Hetsj Clsdtetseo Odzd
Slstefgfy weo dzwv §j Isiyw ML HOdz] 4 d o dzd 5 16 §f gzdzks d teots (
Qo lstsdiBOIsSdL qetso Odzdz" - mMdMmisy &3 Hsj CIsdtetse Odzd
L dzj Clstets dgaptByozd Is j dz! dz" ofsd dBONM JdzOasd (S 1 [ ) .

sdzt yjor j ezfs @ @OW ftesd3” M dzj dedets fyls Qo IsB®E
f tosiqStlets 0 Odzd W (6 & 1o) ,y d Mdzi{ BI5 s de@ats  BON d dzO  ( C M
3DC oY ! ks todzts | BEH j dog deliste Ostaf{1j Oy d v | Ujllsb

This article discusseshe developmenbf productionbasedon the latestachievementin ™
science and technology improving efficiency, enhancingproduct quality to meet modern
standardsandexpandinghe productrange The article highlights that one of the most promising
directions for improving the design procéssased on the experience of leading wstdy
specialistd is the creation and implementation of objedented automated design systems
(CAD) equipped with modern electronic computing machines (ECMs).

Keywords: garment industry, automated design systems (CAD), electronic computing
machine (ECM)AutoCAD system, 3D computer modeling, digitization, sketch printing

Kirish yaxshilash va assortimentni zamonaviy
Tikuvchilik sanoati yengil talablar asosida kengaytirishdan iborat.
sanoatning eng yirik tarmoglaridan biridir. Texnologik yechimarni gabul qilish

Tikuvchilik sohasida faoliyat yuritayotgan muddatini gisgartirish va ishlab chigarishga
mutaxassislar  oldida turgan  asosiy tayyorgarlik  xarajatlarini kamaytirish

vazifalardan biri 8 ishlab chigarishni magqsadida loyihalash jarayonlarini
rivojlantirish, ilm-fan va texnologiyalarning mexanizatsiyalash va avtomatlashtirishga
eng soo6nggi yut ugqgl a&zmatd a ngiluvchs a maxiosstisoblash
foydalanish orgali mahsulot sifatini tizimlarini yaratish dolzarb hisoblanadi.
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Tadgiqot usuli go ol bilan bajar.i
Sanoat tarmoglarining  yetakchi boo6l gan mas aBual gatorigsb a | «

mutaxassislari tajribasi shuni texni Kk hujjatlarni t e
koor sat mogdaki , | oy i pnotsédaralahi, j ar layhalanayotgan
takomill ashtirishn-i ngbuyamlarningigslip ¢chigidpaoiri tasvirlovghd 6 |
zamonaviy EHM bilan jihozlangan ob'ektga  tenglamalar sistemalarini yechish kabilar
yoonaltirilgan avtomakirhda[2.ht i ri l gan | oyi hal e
tizimlarini (ALOT) yaratish va amaliyotga Kodyl ak yoki kostyum
joriy etishdir. met r va bahidish asqli agtdekin n
Kompyuter texnologiyalaridan 06z ahamiyatini yoodéqgo
foydalanish ishlab chigarishning barcha hi sh sandat. kom

bic y
sohal arida all agachonki ktemg agvat olmaa nialsaht i |
boshlangan. Mikrosxemalar va kompyuter t i zi mi 6 (yaodni ALOT
texnologiyalari tikuvchilik sanoatida ham odatda quyidagilardan tashkil topadi:

j adal s upryatimogda. bi | an 0 kompyuter,

v,_..-o

EHMdan foydalanish va texnologik 0 printer,
jarayonlarni avtomatlashtiriigan loyihalash d digitayzer (agamlashtiruvchi
tizimlarini joriy etish qabul gilinadigan qurilma),
texnologik qarorlar sonini oshirish, ularni d plotter (grafik chizuv quriimasi)
tezroq olish, hamda muhandisxnologlarni Natija
hisoblash va texnik ishlaridan @d qilib, Ushbu qurilmalar maxsus dasturiy
jodiy masalalargad yangi , i | g 0 @dninot %ildd ®iMalikda ishlaydi va

berish  usullarini  yaratish va butun  joyihalash bosgichini avtomatlashtirish
texnologik jarayonni  takomillashtirishga  hamda model yaratish vagtini sezilarli
yoonal tirish Kiimksblabi ni dar§eRd gisdhitirish imkonini berad. Bu

chigarishning k 0 6 p | tBsBunchadlk Ba? stigahasrhidgZoiliarida
avtomatlashtiriimogdanodelni kundalik atamagaaylana boshlaganbodib,
loyihalashdan tortip texnologik inson tomonidan elektron hisoblash
operatsiyalarni  bajarish va mahsulotni  mashinalari (EHM) yordamida amalga
yakuniy bezashgacha. [1]. oshiriladiganloyihalashsifatida izohlangan

Avtomatlashtirilgan  loyihalashning  Eng dastlabkiavtomatlashtirilgaroyihalash
asosly magsadlasifatni oshirish, moddiy tizimlari (ALOT, ruscha SAPR nisbatan

xarajatlarni kamaytirish va loyihalash  sodda bodgan quyidagi funksiyalarni
muddatini qisqartirishdir. Bunday tizimlar bajargan  masalan  kiyim detallari
odatda EHMdan tiznli foydalanishga odchamlarini bir odchamdan boshqasiga
asoslangan boo6l i b, dikafishda propdistofal ocgiridhlarni

kompyuter odértasidagiamdgtbshlfishia¥odhgahukabRsHidr! 0 n a
tagsimlanadiEHMda faqgat formallashtirish

mumkin bodl gan, yaoni mashinada bajarish
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lrasm. Qurilmalar maxsus dasturiy tadmi
avtomatlashtirish hamda model yaratish.

Tikuvchilik sanoatida matoni 6 Lectra,
avtomatik kesish (rakroynoy) jarayonini d Investronica.
avtomatlashtirish uchurkesish avtomatlari Bunday aALOB hzanaiida
(avtomatik rakroynoy qurilmalar) keng konstruksiya moduli deyarli mavjud emas
go 6l | aBuntlag d uskunalar EHM edi - y a 0 nayypr qoliplar digitayzer

XABARNOMASI

yordamida boshqariladunda mato yuzasida  (ragamlashtiruvchi quriima) orgali tizimga
detallar qganday-ypoyl esihat edir Budaysizinmlarni(soti® ofish va

kartasi), matoning xususiyatlari va boshga ul ar d an foydal ani s hA
maodél umotl ar saglanadiuchun ancha qiyin&
Avtomatlashtirigan loyihalash Keyinchalik esa boshga ishlab
tizimlarining ilk versiyalari quyidagilar chigaruvchil ar niAQy
hisoblanadi: tizimlari amaliyotga joriy gilina boshlandi.
0 Gerber,
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2-rasm. Gemini Pattern Editor dasturida andozalarni joylashtirish.

Zamonaviy kiyim loyihalash tizimlari
bugungi kunga kelip Rossiya, Belarus va
xorijiy mamlakatlarda ishlab chigilgan

koopl ab avt okiyimtloyitmladnt i
tizimlari (ALOT) mavjud.
Kiyim ALOT tizimlarining

rivojlanishidagi
biri-bu virtual mankendag.i

eng

uc hnazddrcihamdsos!| angan
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J Add design | Delete design

Pliece name:

3| Fabric type:
=

2

£ | Rotation restriction:
2

3

2 "

& | Rotation type:
Ts|

=]

g Flip restrictions:

H
H
E Flip type:

Fiip matching:

| Quaity areas

S Fe Fy P
HENEN
=

3

15:50

= .
o 9 20122019

) B ENG

NOMASI

AutoCAD tizimi va uning afzalliklari
Bugungi kunda eng ommabop ALOT
dasturlaridan biri bd AutoCAD tizimidir.

r i | gAateCAD-bu modelyerkonstruktorlar
uchun birinchiavtomatlashtirilgan loyihalash
tizimi bod6l i b, u kKiyimla
yioz id@ani Idia yloodyni ahl ai | sahsl ha r

vV a ><r

AR

(3D) modellashtirishdan foydalanish  yechimlarni taklif etadi. _
i soblanadi . Kiyim uchun nmotéCGAD iziminiagnagoaiynafzalllgio T D_
dasturlari shundayishlab chigilganki, ular bu konstruktsion qoliplarni Iékalalarni)

bilan ishlash uchun maxsus kompyuter y ar at i sh jarayoni N

bilimlariga ega
Foydalanuvchi uchunkiyim konstruksiyasi
bodyi cha
bod6l adi . Biroq,
bugungi kunda 3Dmodellashtishga ega
ALOT tizimlari juda gimmat ularning narxi
kichik korxonalar uchun igtisodiy jihatdan
o0zini
tikuvchilik korxonalari uchun oddiy ikki
o006l chaml i (2D) model |
tejamkor va yuqori unumdorlikka egal OT
tizimlari, masalanfi A v t o Kabiodgsturlar
ancha magqgbul tanlov hisoblanadi [3].

b o 6 lavtosn&tlashtisshklia rDiasturdae rkenstruktor

ogl amay dikichik S hloyihalksbda s idhdatiladigan yangi

i s hl ag a niaghalashtislgad lekglalar ™

asosiy yetarli i mt o @& plhkaainli k mapritten, glotterdau | a r
s h u ni chidgbc kchiggrilista yyoki dshqgak eALGITk Kk i

tizimlariga uzatilishimumkin. [4].
Yangi avlod ALOT tizimi Gemini
CAD SystemsGemini CAD Systemskiyim

aviod
avtomatlashtirilgan tizimb o 6 | i b, bu pl
agdlotyiarl iag mg a <satsaaky]l Istdalgtainr, i
chigilgan va  tekshiriigan lekalalarga
aylantiradi

Gemini CAD tizimi quyidagi funksiyalarga
ega:

0 konstruktsion loyihalash,

0 ekalalarni avtomat i k
bodyicha gradasiyal ac

0 lekalalarni tekshirish va tuzatish,

0 matoni kesish rejasini tuzish,
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0 avtomatik optimallashtirish va RLHOIsj &z m¢d?2
boshqalar. 2010. 176Mm.
Loyihalash sifatinoshirishning afzalliklari 5. zkttddz ¢. 1. ¢ @t jdslicds @z
Kompyuter yordamida loyihalash metodini hoj2iisd S BIsOY dz" = dL HJ dzd
joriy etish orqali quyidagilarga erishiladi uBttcdzd ¢ HBC ZOHtSO d3j X 9 L
0 barcha ehtimoliy variantlarni solishtirish Oz yYyflasO0C Isd yd M ts2 CtsdaW J
va baholash imkoniyati, CROzdzs o Oydtsdedz' | d dzOkS E
d hisobkitoblarning anigligini oshirish, sjrdtsdzsedd o dzj ¢ ¢ ts2
8 mahsulot tannarxini kamaytirish, ftetsds’ " dzj dadzts fiflsffigs @ Q. 20
8 aylanma mabl agoél ar ayl ani24® tfMez1iaini
oshirish [5]. 6. fudqazses uv. [ .¢., I HGE
Muhokama. ¢lsOdzOW Ofmtse [ .t .1 . ¢f. R
Hozirgi kunda 06 z b e [(2024). TURLI TARKIBLI TOLA VA
sanoatida ham zamonavi@omputer Aided IKKILAMCHI MATERIAL
Design (CAD) tizimlari, 3D-modellashtirish RESURSLARI  ARALASHMASIDAN
ragamlashtiishr eal o061 chamdagi OLI NGAN TOO QI MAE AR
chop etish kabi texnologiyalar faol DEFORMATION XOSSALARINING O<
qoéll anil mogda. Bozor da ZGARISHLR dzdzso Oy ( 5 dzdeSHy yte €
ishlab chigaruvchilarning ALOT tizimlari o _ BBBOL 5&EBls d
keng tagdim =etilgan. 'IHlestZ’,m,fﬂQ&ﬂ%nishd@
barcha tizimlar f unk s i/- Atanafasoy M. R., Yodgorova H.

tuyuladi, farglar esa dastur tafsilotlarining
ishlab chigilish
Ammo ularning barchasgimmat turadiva
odatda fagat yirik tikuv korxonalarida
gool l aniladi.

Xulosa

Ushbu dasturlarni ishlab chigarishga,
aynigsa yengil sanoat sohasiga joriy qilish
orgali quyidagi igtisodiy samaralarga erishish
mumekin, bular material sarfini kamaytirish, 8.
mehnat unumdorligini oshirish, atrofuhitga
chigadigan chigindilarni kamaytirish. Hozirgi
kunda ishlab chigarish  korxonalarida
zamunaviy dasturlardan keng foydalanish
yool ga gooyil gan hamda
samaradorligi oskhiga erishilmogda.

Foydalanilgan adabiyotlar
1. utso jteh j dzlso so Oded j 9
ftotsj CIsqdtetso Odad W SHJ Y HT
Cs3f+ s Isj tedz” n
Eyy dzr 2~ 2
2. t Bdz Csdsf + s Isj tede’
Mtso toj d3j dzdzts 2
ftotsd3r h dzj dedetsmls d .
3. R.U. | Btej dgf tso.
ftotsj SIsdtetso Oded W
h CtsdzO. 19906 .
4 dtolstsdsOM ddzO [ . 1 .
sjrndzsdzsedd o NNoj 2 desd
vVyd Bdzed € Hdzw 7

[ fdlO:
g1 .
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TurOd

0ZGARI SHI GA

TARKIBLI VA IKKILAMCHI <

MATERIAL RESURSLARINING
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QAYTA | SHLASH JARAYONI DA PAXTANI CHOG6ZI LI SF
BAHOLASHGA OID NAZARIY VA TAJRIBA -SINOV TADQIQOTLAR

Parpiev Azimjon Parpievich
texnika fanlari doktori. professor
Jizzax politexnika instituti

Sadikov Farxod Samandarovich
doktorant
Jizzax politexnika instituti

Kuziev Bekzod Nasriddinovich
t.f.f.d., (PhD
Guliston davlat universiteti

RNOMASI

Turdiniyozova Hilola Goofur iz
Stajyortadgiqotchi
Toshkent todgi machilik va yeng{ S a

Magolada paxtani qayta ishlash jarayonining deyarli barcha bosqgichlarida tola va chming
mexanik shikastlanishi, o zal ash va jinlash jarayonl ar i’§a e

gooshilib ketishini kamayt i 4sinos haglgqotlag anatigala gart
keltirilgan. Xozirgi kunda qayta ishlash mashinalari chigindilari tarkibidagi pdx@ o6 | a ar i
ajratish va tozalash yugor.i samara beraye-=gar

butunlay samarasiz hisoblanadi hamda bunday amaliyot joriy etilmagan. Shuning uchuﬂ_qayta
i shl ash davomi da c hi qi nadta Vaatolg miqdquariﬁiskhmaytiBhN k et

garatilgan tadgiqotlarni rivojlantirish dol z
namunasi ni chodbdzuvchi Kuch tadsirida def0Or ma
etilgan. Taklif etilayotganmo d e | sinal ayotgan namunada <c¢choo
koorsatishda ishtirok etadigan (od6zaro iTil ash

shikastlangan, uzilgan va kalta) tolalar mavjudligini inobatga olish imkoniyatiga ega. Modelni
asofashga doir nazariy tadgiqot va tajriba sinovlari natijalari keltirilgan. Olingan natijalardan
paxtani gayta ishlash mashinalari ish unumdorligi, ishchi gismlari maqgbul geometrik shakli va

o6l chamlar i ni aniqglash hamda damaxadaligin gas&yishma s h
sababl arini bashorat gqgilish va ul arni bartar a
Kal it paxta, zokadagich agregati, chigindi, mayda ifloslik, yirik ifloslik, letuchka,
erkin tola, choborztillii schh odéizaiglriasnhmadsiia g rsahnamasi , ¢

mustaxkamlik nazariyasi, mustaxkamlik sharti.
M@ p ] HiedeL Zdz! sOIs™ IsjtstejlIlsd uj-HMH-Is @ls jide foy

S

dMmfdzj Hise Odzd 2, §YtsMmeowh jdade" » kd3j dz " jded®2 Citppatfdef
9" AHO dzjlskzyj¢ "dzsfC O d otdzsitsdz 9 MsMmisOaj tsilsh
1 IsOfseo jlkjdtzObbled,jj otcjdBW ftwOCIdCO tslsHj dzj ded j
BOMddz f jtcodydes?2 tsBteOBBISCd HtsdzStse R} IE OH t5dzp detst
LYWjiCkO, O GlHjdjd]] otdsStd L {ksct Mshkos
ftcOClkdSk. 16iltskk, ©OLodldY dmMMmdjHse Odd?2, f tsf
HsdzCtse RdzsfCO J otdsCtsd 8 AtH)] fjCEEpOOsOgIlsH
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Zso OV dsHjd HjYsthdetss Odd™ §tod ©OMwYLddd
fjdkwdsz JtjHEOCO] BOY dBEH,jd ©B&OHO] SIS E0O ks dgs
SBLOL Y] obdksStd EkyOmsekshdn o Mo djMsdsd Mt
BIYHE M) d dzj zyOmlse 2y ¥ ffEe 6y f dzgze'dzilz | s BB b
CoteslsC s ) o 5 dzts € 15 dz. Ytedo jHj dz GjLizd lsOIsT Is
dgMidzj Hse Odzgd?2 &5 Geshdss Odd® feddwilss?2 disH  dd.
dMftsd Lso Odzr dets§f tef dzgd GMsOW YW jSIsdodes? fesdLotsHdls
COYdedOd dz &7 cjtsdkjbtedyuimSdr d ScdmstekSlsds dzr o
fitoduds? BBLOBEISCH, O KOCY] fscds.L s OddW
Bjtr §t kfbteOds dd* ddjnf dzQeEBtEsls | oldsjLRdddSdAs ehd Y j M S

sdzs yjor j nigaewes@gmisdlsj d d 2 OctjcOls, GISRBH,
j sz We®e sH dzO®, o BEHEOETOBHRO oMWy jddy, Ekihdse dz
HiWB®ROYydY, dstkod ds] dof tew yifjtdsdydss fidsjdstsd W f s

The article presents the results of theoretical and experimental research aimed at weducing
the amount of mechanical damage to seeds, the release of cotton volatiles and fiber§fip the
composition of cleaning and ginning waste, as well as otiagies of processingit present, th
practice of separating cotton clots and fibers from the waste composition using appropriate E ary

r

processing machines does not give the desired effect, and the separation of fibers f this
composition is consideredneffective and has not been put into practidénerefore, th
development of research on reducing the amount of output of cotton clots and fibersmring
processing is relevant. Below, a new tensile deformation model is proposed for a sample cZotton
cloves containing two seeds. The proposed model has the ability to take into account the pr cein
the tested sample of fibers participating in the joint resistance to stretching (linked togat and
nonparticipating (linked to each other damaged, brokerand short) fibers.The results o
theoretical and experimental studies to substantiate the adopted model are presented. T, esults
obtained can be used in establishing effective productivity, determining rational geomeﬁand
design parameters of the vkong bodies of primary processing machines, as well as predicti e
reasons for the decline in quality, efficiency and troubleshooting measures that occur>i< the
operation of technological machme

Keywords: cleaning unit, waste, fine litter, largetdt, fly, free fiber, impact diagraﬁ
conditional impact diagram, deformation, normal stress, hardness, strength conditions. N

Kirish bool ganl i gi sababl iz no

Ma 6| u mk i-21], [ tbzalash ulyuk sifatida sotiladi [1, 2, 5, 6, 9, 21]. ™
jarayonidan ajralib chiggan chigindini Paxtani qayta ishlash jarayonining
regeneratsiyalash va tozalasmatijasida deyarli barcha bosgichlarida tola va chigitning

olingan paxtaning iflosligi 12 0 % b o 6 mexdnik shikastlanishi, aynigsa tozalash va

bunday paxta amaliyotda ikki usulda gayta jinlash jarayonlarida tolavapaxtao 6 | ak | ar i

ishlanadi. chiqgindilarga gqgqoo6shilib
Birinchi usul regeneratordan chiggan 11, 21]. UXK agregatining arrali baraban

paxtani umumi y paxt agéB)q mr@anh iajalib t chiggan achigindii

va jinlanadi. Bunda ishlab chigariigan t ar ki bi dagi paxt a bodl e

umumiy tola tarkibidagi nugsdin uchun chigindi RX mashinasida qayta

aralashmalar miqdori 1,0 % gacha oshib tozalanadi. Xozirgi kunda, chiginding

ketadi, va natijada, tola sinfi va narxi pasayib tarkibidagi tolalarni ajratib olish samarasiz

ketadi. Ikkinchi usulda chigindi tarkibidagi hisoblanadi va tolalar pishmagan va

paxta bodl akl ari a j r a shikastlabgan tomlar sifatidadgaraladifilz a | a n a

va jinlanadi. Bu usulda qgayta ishlangan

paxtadan olingan tola iflosligi ugori
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0) b) v)
1-rasm. Korxonalarning UXK va RX agregatlari m
chigindilari tarkibi namunasi <
Biroq, 00t kazi | ga nshikaskamgamligi,i Bamda burday tolalz
taxlillar, turli  korxonalar va ilmiy umumiy chigindiningg o P va undan ha
laboratoriyalarda  bajarilgan tajrilsanov yuqgorirog gismini tashkil etishi mumkinligilz
tadgigotlari  [1, 2, 14@1] UXK va RX koor sat mogda.
agregatlari chigindilari tarkibidagi tolalarning D:
koodp gi s mi pishib vyetilgan, biroq mexan&
1-jadval
UXK agregatlarining AB laridan 8 soat davomida ajralgan chigindi (Ch) va CD
uning tarkibidagi paxt a boélaq
Chinoz PTK, navi S624 R2 1/ g o 6 | btoesrhil min)g,0i c ><
ifloslik 7.5 %, namlik 8.4 %, QR 8 ABRB, t a —
1-AB 2-AB 3-AB 4-AB Jami N
Chkg | Pkg | Chkg | Pkg | Chkg| Pkg | Chkg | Pkg | Chkg P kg N
736 216 608 | 252.8| 416 | 182.4 - - 1760 | 651.2 —
Booka PTK24nawR 666061 teri mi) ™
ifloslik 6.5 %, namlik 9.5%0QB 3 2 ABa, t a
1-AB 2-AB 3-AB 4-AB Jami
Chkg | Pkg | Chkg| Pkg | Chkg| Pkg | Chkg | Pkg | Chkg P kg
1052 | 271.2 | 340.8| 38.1 | 260.2| 425 | 172.8| 22.3 | 1825.8| 374.1
Do 6 st KI1havi Bukoro-102 1/2( g o 6 | btoesrhil nain)g, 6712 &oh
namlik 9,8 %, QB2 8 ABa&3, t a
1-AB 2-AB 3-AB 4-AB Jami
Chkg | Pkg | Chkg | Pkg | Chkg | Pkg Chkg Pkg | Chkg P kg
736 | 293.1| 608 | 409.4| 356.8| 302.8 - 1700.8 | 1005.3
Do 6 st K2, havi ARf-Boyaut 4/2(mashina terlml)b oshlango6i ch
namlik12,7%, QB2 8 AB&, t a
1-AB 2-AB 3-AB 4-AB Jami
Chkg | Pkg | Chkg| Pkg | Chkg| Pkg | Chkg | Pkg | Chkg P kg
2443 | 952 | 1837 | 774 955 679 - - 4785 2405

Chigindilarni ayrimlarining umumiy
k o 6 r i nlirasrhdh &ettiiilgan. Bu yerda:

158

a) va b) mos holda UXK agregatining AB

chigindisidan ajratil

~

ga



ISSN: 3064966
JIZPXABARNOMAS

o6t kazildi.
natijalari jadvalda keltirilgan.

Taggoslash uchun tajribasinovlari
turl i X il navl i ur ugaol
godélda va mashinada ter

205e A3 S

bandlari va ulyuk bilan chigallashgan tolalar
hamda qirgilgan, mayda ifloslik, pishmagan
tola plastigi va ulyuk bilan chigallashgan
tolalar (b), v) RX mashinasi UXK agregati
chigindisidan ajratgan ifloslik. Rasmlarni

taqqoslab UXK agregatining AB va iflosligi turlicha paxta namunalarini gozigli
chigindisidan ajrati | dpaaban @B)ova ABRlarining sogari ,hamdpu | i |
bandlari va ulyuk bilan chigallashgan ishlab chigarish unumdorligi bir xil

tolalarning miqdori qolganlarinikidan ancha b o 61 magan k o rzikiqlrjadVvar d a
kodp ekanligini kuzat iJadvaldenQBikva AB larining soni va ish
UXK agregati (AB) dan ajralib unumdorligi twurlicha
chiggan chigindi tarkibidagi paxta va erkin  bir ABlaridan va barcha ABlardan 8 saabir
tola miqdorini paxtamg navi, sifati, terish ish kuni davomida ajralib chiggan chigindilar
usuli, ifloslanganlik va namlik darajalari, (Ch) hamda paxta (P) ning migdorlari
korxonaning ish unumdéaefifigagi ga bogéliqli gmi
baholash maqgsadida tajriba  sinovlari
2-jadva|<

paxt a boéZgi

b o

UXK agregatlarining AB laridan 8 soat davomida

ajralgan iflosliklar,
sstatsdzal ar Ifloslik Paxta | Tola migdori | Tola miqdori | Tola miqdori-7
paxtani ng Kk o-§ (kg) bodl (3 %) (4 %) 5%) G=—
lari (kg) kg
Chinoz PTK, navi S65 1760 651.2 52.3 70 88 <(
24 R21/2 qo o |
boshlang 6 i ¢ h ED
7.5 %, namlik 8.4 %, <
QB2 8 AB®S, t
Bodka PT| 18258 374.1 54.8 73 91
S6524 1/ 2 (¢ -
boshlang 6 iiflostik ne
6.5 %, namlik 9.5 %, N
QB32 ABad, t e
Doo6stKI kaviF 1700.8 1005.3 52 68 85 R
Buxoro-102 1/2( q o
terimi),b o s hl ar
ifloslik 7,2 %, namlik
9,8%, QB2 8 AB &3,
t a
Doo6stKZ kaviPF 4785 4785 144 195 239
An-Boyaut 4/2
(mashina terimi),
boshl angéi
19.8 %, namlikL2,7%,
QB28 AB&, t
Taggoslash uchun tajriba sinovlari unumdor | i gi bir Yaida boo
turl i X i navl i ur ugoddtakr.adzainl diyet i shtiril gan,
god6él da va mashinada ter i l-jgdaaida ksltirilfant tajfibsinoa ml i g

va iflosligi turlicha paxta namunalarini gozigli
va arrali barabanlari hamda ishlab chigarish

natijalaridan UXK agregatining tozalash sifati
va samaradorligi hamda chiqgindilarini
tarkibida ajralib chigayotgan paxta va erkin

159



2065e A BB S

tolalarning miqdorlarini ur ugoni ng
paxtani terish usuli,  sifati,namligi va

iflosligi, UXK agregati QB va ABlarining

soni hamda korxonaning ish unumdorligiga
bogoliqg sifat va
xulosalar keltirib chigarish mumkin. Ushbu
natijalar asosida chigindilar bilan ilashib

chiqgib ket garmingpraggarira
baholash xulosalari, masalan, [1, 2, 21]
ishlarda keltirilgan.

UXK va RX mashinalaridan ajralayotgan
barcha  chigindilar  tarkibida  ajralib
chigayotgan tolalarning migdorini baholashga
garatilmoqda.

2-jadvaldatajo a si novl ar i
korxonalarning UXK agregati AB laridan 8

migdoat kpadltaant ksobhagi

ISSN: 3064966
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muaenwdlarini  yechish, birinchi na tda,

soha olimlari va mutaxassislari oldida turgan

dol zarb masal alardan b i
Ushbu muammolarni yechishga garatilgan va
habgl d
amaliy tadqgigotlar jumlasiga, masa)q1-21]

ishlarni kiritish mumkin.

b o 6 | ddvdlaaetilayotgan ish gayta ishlash

mashinal ar. I shchi or ga
bBu gbkrdgint laisosh go6 leadktliaro
l ar ni hosi | bodl i shi

nazariy taxlil va tadgigotlarni rivojlantirishga
bagoi shlangan.

Ma 6 | u mk i ishlash gayayoaida
poadxtt kaanzii | lgiarn c hi gi t mo o1
unda murakkab kuchlanganlik holatlari

soat davomida ajralgan chigindilar tarkibidagi y uz a g a kel tiruvchi ash
paxta va, agar erkin tolalar v P ni tashkil amalga oshadi. llmiy manbaalarda keltiril
et sa, ularning mi g d o rmia 0 lquammocthlaar b ov @l iosohti kdarz i |
baholash natijalari  keltirlgan. Ushbu  taxlilaridan kelb chigib paxtani bir chigi
jadvaldan bir iB kuni T 8 soat davomida bodél akl arga va tol arn

UXK agregati AB laridan sezilarli miqdordagi
tol al ar
kuzatish mumkin. Do 6 s2 karxknasi
agregatidan ajralgan tolalarning migdori
gol ganl arini kidan

Yuqorida fagat UXK agregati
chigindilari tarkibidagi erkin tolalarni miqdori
koopligiga edtibor
ishlashning barcha jarayonlarida chigindilar
bilan chigib ketadigan paxta va erkin tolalar
mi gdor i
keltirilgan nugsotarning miqdori
ortadi.

Shunday qilib, olib borilgan taxlil va
tadqgigotlar natijalariga hamda mavjud ilmiy
vV a medbdyoriy
madél umot !l ar ga

yanada

t 0 0 |-va @jadballanda | a famypnda 1tolalarda

ajratuvchi asosiy kuchlar jumlasiga, birinef

chigindilarganawbadtscha | ¢bodkev ¢k via

kiritish mumkin. Odatda, bu kuchlar paxta&t
ishchi gismlarning konstruktiv shakllari va

d ey atezlkil a3 ilgaar obag ok o g p Vi

chodbdzuvchi yoki suv
(birgalikda) va zarb kuchlariga ajratiladi.
rﬁ% a

g a r a Dasllald i paxtaniA kiata ,chigittgp

kuch t a0s=kr i (
ayl ani s ﬂl_ n
yuzaga keladiga
kuchlanganlik holatini baholash algoritmiai—
ishlab chigamiz. )
Paxtaning ikkita chigitlariga tashqi

chodbdzuvchi kuchagshakip.yi | g:

chodézuchi
bod6l akl ar i

mabaal alradsahqi kekdadhnilmg@an qgi ymat
t ayani b,Y =0 adnakkalaschigitncbibiridan ajralib n g

mexanik shikastlanishi, tozalash, jinlash va ketadigan holaga mos'Y t Y gacha
boshqga jarayonlarda o | a v a p a xt a mdnotanlorébkboradi debrgaraylik.
chigindilarga goo6shilib V&mihgi sthio 1 a oraligdagii ng

umumiy sifati va samaradorligini yanada

oshirishga imkon bermayotgan hamda soxada koor di nat al i
i q tkdcHanishj trli giymatlarm tabus dilihaglir ni n ¢
asosiy sabablardan hisoblanadi degan xulosa Chunki, bu

y ool gooyil ayot gan
chigarish mmkin.
Yugorida
kelib chigishi sabablarini aniglash, ularni
gayta ishlash sifati va samaradorligiga
tabdsirini sal biy
natijalarni etish

amaliyotga tadbiq

160

namunani  turli
kodndal ang

ixtiyoriy  giymatlarida

oraliqda
monoton

tashgi  kuchng

giymatlari ortib borgani sari

t adoki dl anigshgan tolalar dibiriga nisdatan siljiydi va,

ul ar orasid
kesiml ardagi (

natijada,
kuchlari Y v a

t adsihraintkiorKHd malyat i rigahghngi kl
asoslangan choralarini belgilash va olingan

tolalarning soniQni n g gi ymabt | ar i
boradi . Bu hol atl ar kK 0 ¢
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ixtiyoriy ok o6 ndal ang0 Klebs i mibu-lirga nisbatan siljishi va ishi
shakl) bodyl amanornkaluc hevaaiga i lashish K

kuchlanishni giymatlarini nafagat tashgi  migdorgacha ortib borishiga olib keladi.
kuchni ortib borishi, balki shu kesimdagi Masalan, dastlabki paytda 2 & shaklda

tolalar ni o6zar o i | as hfodaldngak ikkitahtbledar taranglasiadi £2gba r i s
ayrim tolalarni uzilib ketishi va, natijada, shakl) vV a natijada, u l
jorivy kesi mda c h o 6 z i yuzasi,hvg demakrhilassk &uchining rdigdori
garshil ik k o 6 misga tsaniy o t ltpm rortadit Bunday hotatni yuzaga kelishi

o6zgarib borishi e v a z itabiip toldlavdarmyigyrilgaq iipjam argon ava g a
ega boo6l masligiga ol i bboksehlaadngo6i ch tarangl i kil
Yukl anishning b o s h | samkarglahn ihasihgilingarrasimti argbalgrda ham

tashqi kuchni ortib borishi natijasida, tolalarni  kuzatiladi [2224].

1 b-shakl Chigitlar orasidagi
tolalarniichkiz o 6r i gi s h
kuchlariifodasi

la-shakl Namunaga h o 6 z
kuchnig o 0 yhanwrmasi

_4_.>¢_—_,h _4_%, ﬂ"

/Pl XABARNOMASI

2s hakl . l kkita tol ani 00za

Paxtani chodzil i s h ikinchisigitshgah i tblalagni ibirlariga™ )
baholash modeli. Mavjud manbalardagi nisbatan siljishi davrida, . h-. ;
madél umotl ar ga vV a 0 O uckirchisiiltgopd m | at ajr icthaozil i
sinovlariga tayanib k gadshiligi brayanaldvrigea h- namunani
X-choo6zilish diagr ammatsoiéhigiiisnod at br ni acihoda | i
uchta bool akl ar g2]: aj r agarsshh imuinkk ionr d12i2g6i keyir
birinchisi T nisbiy deformatsiyani - ni , h- .

tolalarni taranglashishi davridg h« :
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3-shakl. Ikkita chigitlar orasidagi tola-larni taranglashish, siljish va hamkorlik-da davrlariga

mos chod6zilish diagrammasi kodrin
3-shaklda ikkita chigit orasidagi Bunday tolalarni jumlasini ~
tolalarni birinchi 7 uchinchi oraliglardagi koorilayotgan uc a
deformatsiyalanishi diagrammasi ifodalangan. deformatsiyalanishini quyidagi murakk
funksional yordamida ifodalash mumkin 2
Q l()Z = =X T[ - -x
- QT - - Q0O - - - - - (1)
06 - - mo- - ao- - - . - §
Bu vyerda O, o, O ifodalangan. Agar tajribadan -shakldagi

deformat siyal ani sh mo diagramma qurisa, kning yoriddmad, ot

oraliglarga tegishli kritik giymatlari. (0] parametrlar giymatlarini quyda
3-shaklda kuchlanish va deformatsiyani  tengliklardan aniglash mumkin

birinchi i uchinchi oraliglarni yugori chegara

(kritik) giymatlariga mos asiptotalar ham

z

JIZPI XA“:BA

oQ o @ —— T - -
o ¢ ——————— - - . e
o0 ¢ — — - - -
[Imiy manbaalarda keltirilgan giymatlarini  barcha tolalarni  tegishli
madél umotl arga kodr a, anordiurh | au 9 ns inyg ldlr it ar daa,i
O, 'O, O  parametrlarni asimptotik baholash mumkin, yadni
O —B 0O, T - =
o —B 0O, - - - (3)
O —B ©O, - - -
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Bu yerda ¢ htht 980 xo0l os, yaodni t ol :
O h'O h'O i asimptotik nugtalarda deformatsiyalanishini inobatga olmaydi.
ilashgan tolalarning sonlari va tegishli Ko dayotgan namunadagi  tolalarni
ko6éndal ang Keis itatalarair d aiglias hgan ning owlnaklari avai
modullari. koéndal ang kesi mda j oy

Yuqoridagi (1)i (3) ifodalar fagat I 3 turlicha bodlganligi u
holatlarga tegishli valar tashqi kuchni kichik mumkin boodolgan barcha

giymatlarida tolalarni taranglashishi va bir
biriga nisbatan siljishi evaziga ikkita chigitlar
orasidagi masofani uzayishini inobatga oladi

, - —B YYTh e zQ- o

Bu yerda:"Y va,’-ko6r i | ay ouziligha rtarangligi); Qz i

koondal ang kesi mdagi
kesimining yuzi va materiali uchun normal
kuchlanishni ruxsat etilgan qiymati (tolani

oluvchi umumiy model
ifodani olish mumkin

sifatida quyidagi

pQYYI R . Q- o G . (4)

Xevisaydo=—

funksiyBs n i kodondal ang

NOMAS

Q- . (%)
QYY] R e Q- e 0
p T YR e Q- e~ T T
. , T, 6
mo T 70 YT R e Q- e T ()D:

‘Q tolani paxta i
bodl agining

ni sbat an choozilish
ipdagi tolalarni uzunliklarini turlichaligi
belgilovchi parametr:Y| h- i "Q- tolani
koorilayot gan
deformatsiyalanishida ishtirok etishiva
deformatsiyalanish xususiyatini belgilovchi

operator; | 1 hy h B8 i

Is 5 dzO dzO ts dzd

bosdhlgang6

def ormat siyal ani shda

A

koor il a£ysbivagesmpsligini inobatga oluvchi vek

(.ta%sodiflyl.xususiya a
1B o onli/ fitichna 3shakida keltirilga

efor mat SidtaLich Snbs givmaki
iagrammaning - nugtasiga mos’ giymati
Hosil gilingan (5) va (6) shartlarga

asosan 4& teréglrllk?l bajarilishida uzilgan ﬁs -

i 1'a’s agan tolalar

tenglikni chap tomoni fagat (6) sh
bajarilgandaginamusbat giymatlarni qab

gi ladi, aks holda (4 [

i shtirok

—

Ll

4-shakl. Namunani ikkita bir chigit paxta

bodél akl ari aa
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taodokidl angharsiodbélga(lp)aydbodl adi

namunani I Xtiyoriy k giytnatldra #saaklg diaglarensasidhgilayidan

tol alarni boshl ang¢i cjhda kich&.r &mugirigaushbni pottani ikkitaa |
buning natijasida BCh&r o b o oslialkjliasrhiignai ajr
tadminlovchi booyl amat okat hr nva ncohroméazli | i s h
kuchl ani shni bel gi | ay ddahglashy a @amunaniu s mbstahkamligmid a
tolal ar ni chod6zil i s h iekshirish Harada hayrien ntolasaimii apigitdaim a
bodél gan oraligda o06r i mjtalib yok | wzdib. kedtishi) sabdblarid a e s
tashaqi kuchni bos hl| aaniglashda ) ifodatday rfoydalangsta petarli
boshl ab, to namuna i kbobhdadaxta bool akl ari ga
ajralgunigacha bodl gan dSomi g tapibalara rbajarish o uchun, g

i fodal aydi vV a koondal avalgm koe s(4) mfodagad kirgan @ymirk i
kuchl ar ni paydo b o 6 kattaiktainid a hisoblash t i ralgdcitmini

etmaydigani uzilgan va ilashmagan tolalar
mavjudligini inobatga olish imkoniyatini
beradi (4shakl). Oxirgi shakldg , .. & O«
nuqgtalari koordinatalarshartli ravishdaular

aniqlashtirib ol i sh ket
kattaliklardan birinchisi i bu namunary ~
koodérilakobtgdal ang k’%i mi

“Y ni aniglashdir (8shakl). Ushbu yuzanin

kodrilayotgan namunanigi ydreaftoir ngahtosoizyuavlcahn i sgshc
jarayonini batafsil bayon qilishda qulaylik natijasida kooril ay ga
yaratadi. ilashmagan va uzilib ketgan tolalarni so

Paxtani Ik ki boollmkdkal i a.j r €hushki , m t ax
jarayoni va uni baholash algoritmi. nazariyasiga koor a, K u
Yuqgorida gabul gilingan diagrammalarda  baholash fodalariga Y ni ng A gi q
namunaniikkita chigitlar orasidagi tolalarida (nominal, tekuhivy) y m
chodézilish deformatsi Wmsianipmgdohaquéqliiyshigﬁma
shakdagi diagrammaning,, ~ soxasida kesimning umumiy yuzasidan ilashmag
yuzaga keladi. Zhakldagi diagrammada esa uzilgan va kalta (joriy kesimda joylashmag
kuchl ani sh obzaro I | atslalagyaizalarinv ayirmasigaa s h ma g a
toll al arni boshl angoi ch tarangl i kka e%
bodl i shi uchun sarflanadlgan ener giya=

Y Y Y Y (7)
teng tenglik, yoki
Y B Y (8)N

ifoda yordamida anigqgleathayldt, gaynadonbioohashgTy mu
yuza joriy kesimdagi barcha ilashgan tolalar ko 6r i | ayot gan kesi mnin
kodéndal ang kesimlarinigo@!| agngadg anrd i Isd @sah | ti g @ r |
bod6l adi . Ba i kevdal ayotgad8npadval da namuna I
koondal ang kesi mdag.i kielsaisnnignain btadloalaamhnibrogyi
umumiy soni; Y - joriy kesimdagi tajfibalarn ng nat i j asi kel tir
kuchlanganlik holatini yuzaga keltirishda  tajribadan aylana  shaklidagi namuna
ishtirok emayotgan ilashmagan, uzilgan va koondal ang kesi mi
kalta tolalarni soni (bunday tolalar 10 %, o®aP mia qismi tolalar
kodéri |l aywnt geaimdan boshga gamrab ol magan bodshlig
kesi ml ardagi kuchl anganl ik hol at i tabdsir
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3-jadval
Namunani kodéndal ang kesim yuzini bahc
bajarilgan sonli tajribaning natijasi
Tolalar soni Diametri( d3) | Egallangan
umummiy
yuza p T &
Namunaning umumiy 90 0.01 3.14
koorsatxichl ari
llashgan tolalar™Y 70 0.001 2.198
llashmagan tolalar'Y 20 0.001 0.628
Tolalar bilang o p | an mag & - - 0.314 (/)
Y <
t n <
5shakLNa munani i kkita bir c¢h —_—
ajralishga qarshiligini baholash sxemasi D_
Endi hisoblash algoritmiga Umuman olganda, mustaxkam
kiritiladigan bbD&dhdia n qazarigalarigp asasayneshgirkuchni ruxsat

kuch 'Y ning qgiymatlari  sohasini etilgan giymatini bitah qi y mat or qgal
aniglashtiramiz.  Bu kuchning  migdori chegaral ab gooyi b boo
yugoridan o06zining t aiashinalard gsimashj davomiga tupliatexmika n i
navi, sifati, ifloslangan va namlik darajalarii, s ababl ar ga vV a paxtanin
korxonaning ish unumdtgi, mashinalarini bogdl iq holda turli t e
turi, konstruktiv va texnologik parametrlarini berib turadi. Shuning uchun [P] kuchning

inobatga olgan holda cheklangan ruxsat giymatini tanlashda joriy agregat ish

etilgan qgiymati [ P] b ejdrayonideaynzyberib tubadigah telsamishlarkie r a
inobatga olib, qguyidagi shartni
ganoatlantiradigan qilib tanlash zarur

vb = pnunm  ub. (9)

Kesish usuliga asosan, bir jinsli metall sterjen  kuchning giymatlari, yuqoridagi (4) ifodani
mar kaziy choo6zil gan u nasoslaganbsahracrhtal akrogéan d &loadm g ,
kesimlaridagi0 b o6yl ama k™ ¢ h anitglanglih q i

kuchning mi gdori ga teng bodél adi . Bu
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06 B YT h + zQ- « p QVYY T h « Q- - 0J . (10)

Xususiy  hol. Agar, masalan, U holda (5) va (6) shartlarga asos&ev p
namunani joriy kesimidaga jang ta tola va (4) i1ifoda quyidagi kc
mavjud boo6lsin Watasishbu tolalardan
uchune - shart va golgart Qta tola

3

uchun 07 shartlar bir vaqgtda bajarilsin.

, —B YYITh o | (11)

Ushbu tenglik, namunani davomida barcha tolalarni uzunliklarini
koorilayotgan kodtdalmihgg arkiesh Ima rdiergparmetreingg i | o
boo6yl ama kuchni Qtpuz agyraatlainigdjrh a d @ s hami gl ash ke
tolalarni uzunligidc dan qal t a boo6l ga Agar taribadan mamunadagi toIaI%
yoki uzilib ketgani uuczhuunnl ickhl cadrziinlinmagy oo @ a
inobatga oladi. bodl sa (11) ifodand] f o

Yugoridagi (12) formuladan qgul ayrogq koorinis hS L
foydal ani sh uchun namunani choozish

I PV L e O
Z

bu yerda-t egi shli kod6r sat kzudlikidriada np b cofdg & cart ki a ni

giymatlarini olish kerakligini anglatadi. tashkil etgan namunalar ustida olib borildi.
Chodézilish diagr amma s i6rshaklda aesgar alih bodilgan tajrib

sinash. 3-jadvalda S65824 R2 1/2 seleksion sinovlari natijalari  asoda  qurilga

navl,b, qo 0l da mamligii 8.4 % nva koorilayotgan namun ar

i flosligi Kkit®d chigtli gaxdad | g diagrammalari ifodalangan. Shakldagii 14

bodltagial ar i ni cho®ai | iegrihchiiggaf pamumalarrs ikkita sh’igitla?<

ni chigitlar orasidagb o s hl ang 6 & ¢c h ouagidagi | i k uzunlikla e

va tashqgi yukning massa migdofD ga @& pbgfichomna gateng hollargf)

bogoliqgligini bahol as hnoshalagisadi da o006t kazi an

tajribalar narijalari keltirilgan. Keltirilgan nashgi mo t
Taggoslash uchurtajribalar bir xil yukning massa miqdori ortsa bardhie)

navl i vV a koor sat ki ¢ hnlaammugnaa | aer gnai chhaomidzai | i s h

boshlangdéich hol da i k loitishiai kuzatssh gumkii a r i orasi dac

3-jadval

Namunaning chooziYmniikkia cdgdldror mat si yasi
orasidagi b o s mlvatashgdkuoh miqdlmr'a=|sgaf a
bogdliqgligi

Tir a puwa a ¢gma a cuwa a cuwa
Yoo o | "GiQI | Yo d | "GIQi | Yt a | OIQ | Yo a | OiQi
16,5 10,0 21,5 10,0 27,5 10,0 31,7 10,0
18,0 20,0 23,0 20,0 31,0 20,0 33,0 20,0
22,7 30,0 26,5 30,0 33,5 30,0 34,6 30,0
26,5 40,0 32,4 40,0 35,0 40,0 36,5 40,0
31,5 50,0 34,5 50,0 36,5 50,0 38,2 47,0

34,3 60,0 37,0 60,0 37,7 58,0 - -

38,4 71,0 37,9 65,0 - - - -

N[OOI WIN -
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6ishakl .
chigitlar

Chigitlar orasidagi masofani ortishi
namunaning ikkita bir chigit paxta
bool aklariga ajratis
yukni massaning miqdorini kamayishiga
olib keladi. Bundan chigitlar orasidagi
masofa ortsa ular orasidagi ishlashgan
tolalarning soni va, demak, ilashish
kuchlari miqdorlarini karayishiga olib
keladi degan xulosa kelib chigadi.

Yuqoridagi 4 va 6shakllarda
keltirilgan diagrammalarni umumiy
Koorinishlarini
chiziglar orgali ifodalangan namunani (4)
i foda bodyi cha

v

4

Chod6zil ymsih d
orasidaegiva boshl angd6ich
tashgi yuk massa miqdoriy g a

mas o
bogdl

taodosirini baholash(])/a
o0 6t k a z isihov tadagigotlari baaularn<
bexlillarin&tijalari kekirddi. f | an ad |
3. Qayta ishlash davomi
paxtani bool akl ar g
tolalar miqdori ortib bashi sabablarini
aniglash va ularni migdorlarini bahola:
imkoniyatlarini yaratishga Xizm
gi l adi gan -mbKied h |loa ot fd
taklif etildi. Modelni asosli ekani tajriba
snovlari yordamida asoslandi. Modem

an

aj

t a q qtark maxandislik dolyixalarhia lgajarishd roi

foydalanish uchun qulay shaklga keltir'sz

d erhuonkiniigh dsaslangia | ani s h

gonuniyatlari sifat jixad a n asbh x s h e
ekanligini kuzatish mumkin. Foydalanilgan adabiyotlar D_
Xulosa N
1. Paxtani gayta ishlash, 1. Paxtani dastlabki ishlash—
aynigsa tozalash va jinlash jarayonlarida muvofiglashtiriigan  texnologiya&i )

tegishli mashinalardan ajralib chiggan

chiqgindilar tar ki bid
tolal ar ni koopligi,

ishlab, ulardan paxtan ajratib olish
kobdzIl angan samar a

chigindidan ajratish butunlay samarasiz
bodl gani uchun
etilmaganligini inobatga olib gayta ishlash
jarayonlarida paxta va tolani chigindalar
tarkibiga g o 6 s hiirishi b
bodyi cha il miy
dolzarb ekanligi asoslandi.

2. UXK agregatining arrali
barabanlari va RX agregatining
chigindilari tarkibiga paxtaning seleksion
navi, sifati, ifloslaganligi, namligi va terish
usulini hamda  korxonalarni  texnik
jixozlanganlik darajasi va ish unumdorligi

167

b e r mamuwofigtashtiriigan

bunday

Afbdzpaxtasanoat o

a pRakbatbozddlakdhr il | €H
cBOlzyi ndil ar ni gayt a
2. Paxtani dastlabki ishlashni

t texholodiyasi n i

AUzpaxtasanoat uyush

tozalash iimiyynmarkazi. T..R2017.y

3. Parpyev A.P., Usmankulov A.K.,
Chigitli paxtani

ket € stmod Ind gODRypwanhaayr 6 6 ,

qur

t adq i4qg oWUnaxadjayes D.X.b Parfgyevr A.Ps h

Tol a sifatini yaxs
muammolari. Paxta tozalash,
ttségi machil ik vV a y
tyexnika va  tyexnologiyalarini

takomillashtirishda
innovatsiyalarning roli.llmiy amaliy
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AS|

Magolada linter mashinasining asosiy ishchi qismi hisoblangan arrali silindr Z
konstruksiyasining tabiiy tebranish <chas
yuqori tezlikda harakatlanuvchi elementlarning konstruktiv. mustahkamligi va dinamik
bargarorligitexnolgi k j arayonning uzluksizligi ham
oo6rin tutadi. Tadgiqgotda SolidWor ks das t€e=r
bajarilgan bool i b, unda arral.] silindrni
chegaraviy shartlari hisobga olingan. Mazkur modal tahlil orgali arrali silindrning bir nechta<
tabiiy tebranish chastotalari aniglangan. Hisoblash natijalari arrali silindrning ishlash
davomida duch keladigan aylanish chastotalari bilan solishtirilib, nedtraxavfi yuzaga CD

kel ishi mumkin bodélgan chastotalar oral.
ishlash ishonchliligini oshirish hamda texnologik parametrlarga mos konstruktiv echimlarmi
tanlash bodéyicha tavsiyalar ishlab chigqgil”g
Kal i zlar: smuradorlik, aylanish tezligi, kritik chastota, rezonans, bikrlik, massa, ==
samar al i massa yigodéindisi, SolidWorKks, Si@lu

] HOdzdzs?2 MlsOl' j GMojhyd osftsh ©fejH il
Jdz' desets yqdazd dzH e O, Ctbtter 2 kv dztzd] sHQh J tzfh dz@a]«
Lo jMidets, ylsts CodhlsttkS ydsddzor {§tosydssils:
GOh Os h dofmw | dzj B dEsse dewOsls o0y dzks  totsdz
sjndsdscduj Misets fsyimMmMo d COyjmseO (ot
BsHOMz! dz" 2 JOYBdzef L s5§HOded j &3 dBISHEZEZY ASiIi mul at i on.
Lstsd3 EZydlsr o Odzdfy! cjtsd3jlstedud Médd ©WOLRBJr d
CteOdzd ydz § Efmdzse v . l twjLEd O] O0dOdzdL O BT
yombktsls fdd dsct yYdufifarcOss t§1Lddg HBYshsos d
MeBtesMiswddd otcOh jdzedwv yddzddzHtce® Hdzw o7 W o dzj dzd
oL sy dats otsL dzd Cdztso Jdedd toj L 5dzOdzlMO. 1 O BsMmdetsoe §
fts ftsorh jdads dzgOHY Y detsMisd tcOBBIsT \hd dad jdau jedad 24
sslse jlsMisozs hdR kjndsdscdujMSdd § OOk IstcOd.
sdzt yjor Jj ffiedsfo@:sHdIsj dz detsfyls’ |, Yofmlstsls® o tcON
Gj L sdzOdziy, xJMbCsimis: , &OMMCSolidWdrikB@tdatadw + W W j ¢

This article highlights the determination of the natural vibration frequencies of the saw
cylinder, which is the main working component of the linter machine. It is well known that
the structural integrity and dynamic stability of higeeed moving elemesiplay a crucial
role in ensuring the continuity of the technological process and product quality. In this study,
mo d a | analysis was performed using the ASin

]
R
)
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saw cylinderds geomet rtes and boundanysonditioss, Through
this analysis, several natural frequencies of the saw cylinder were identified. The results were
compared with the operational rotational speeds of the saw cylinder to identify potential
resonance frequency rangessea on this information, recommendations were developed to
enhance the reliability of the saw cylinder and to select constructive solutions that comply
with technological parameters.

Key words: performance, rotation speed, critical frequency, resonanffeess, mass,
total effective mass, SolidWorks, Simulation.

Kirish aylanish parametrlarining anigligi lint

Paxtat o 6gi machi | ik ksifatini oshirishda muhimmi | bodl mogq
fer mer xo06jali k!l ar i Bunday yondashuv chigitning mexanik
manfaat]| i mu n o s a b at nshikastlanishini kamaytiradi va chigadigan
paxta xom ashyosini yetishtiruvchi va uni  mahsul ot ning tozaligin
gayta ishlovchi koxonalar faoliyatining al ohi da tadkidlash ,A
samaradorligini yanada oshirish ol i nadigan yogdé koo Ma
maqgsadi da, ur ugoc hi Istrategik ozigovgat manbai hisoblanadi.s
markaziga- xor i j dan kel t i Shu sababli, linter texnologiyalarining
navlarining urugoctakomi |l |l ashuvi fagat
shugodéul |l anuvchi S U b 6 emas, balki butun agrar sanoat uchup
davrida paxta maydonlarida kamida uch i j obiy tadsir koorsa |
marta, urug | i k1l ar ni s a g | a s hLinter mashimpkanningaish jarayonida
ishlash jarayonlarida doimiy monitoring turli texnologik, konstruktiv va sifat bilan
yuritishdan iborat [1]. bogdl iq mu a mmokelshi

2019 2023 yillarda linter mu mk i n. Ayni gsa, ur %
mashinal ari ga b o 6-1 g a dhigitning Imaxanik shikast@mistihmoaniq
bosqich o00si b bordi.taIBtkimiodaat,silmiirqinchii<Ei
navbatda, global paxtachilik hajmining poostloglarning 0r NJ/(
ortishi va chigitni yugjori sifatda ajratib mavijudligi linterlash sifatining pasayishiga
olishga xizmat qiluvchi zamonaviy olib keladi. Bu hol at=—
texnologiyalarning  rivojlanishi  bilan mahsulots f at ko odér sat ki c hm_a

izohlanadi. Jahon bozoridagi tahlillarga talablariga javob bermasligiga sabab
koodr a, 2034 yilga kebhodl adint eMa araisrha n & b &l

savdosi 2,38 milliard AQSh dollariga NoSsSOoz i shl ashi yoki Fh
yetishi kut il mogda. naBupdayda odlsiigiht ni ng
tendenst a s i bir necha o mhndtekia tragsimlanishi rkuzatiadi. 6Bu iesp
bodl i b, ul ar dia gishlog n g ishehi silindrarva t o6z gd6itgi ch
x00j al i gi -ovgat a sohasidagiq xil yuklama ostida ishlamasligiga olib
texnologik innovatsiyalar, davlatlarning keladi. Ishchi kamera (dasm)

ozipo vgat xavfsizI| i gi kdnstrukdiyasidlagibm rmuamnniolgranashina
garatilgan siyosatlari hisoblanadi. Bugungi  elementlarining ortigcha gizishiga, ish
kunda ishlab chigaruvclar tomonidan unumdorligining  pasayishiga, = momiq

avtomatlashtirilgan, energiya tejamkor va si fatining yomonlashi s
ekologik xavfsiz booltgnikn ghagitagning a vshikastlanishi nt e r
mashinalari yaratilyapti. Aynigsa, ularning ko6 pashiga ol i b kel adi
arrali silindrlarining konstruktsiyasi hamda
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1-r ©Os m. Linter mashinasining i
LintgJr ma s hi nal ayomonlashadi va ihel&larini tiklash
unumdorligi va ularda ishlab ishlarini amalgeoshirish talab etiladi. Arra
chigariladigan mahsulotlarning sifati kop t a' mi rl ash bo' |l i mida

jihatdanbu mashinalardagi arra tizimining sifati bo'yicha saralash, charxlash, tola
holatiga bog'liqdir.Foydalanish ogibatida xamda momiqg ajratish bo'limlari uchun

bu mashina arrali silindrining(2-rasm) arrali silindr va kolosnikli panjaralarni

ba' zi el jmjntl ari e s kalmirlashl va yig'ish shao bagriladi &) a d
ogibatda ularning ishlash ko'rsatkichlari

JIZPI XABARNOMASI

2-rasm.Li nt jr analissihndrn a

Madumki, linter arrasi har 48 kichiklashi bilan uning chizigli tezligi
stsat da i) uniag diametn B20 kamayadi. 1 va 2jadvalarda linter
mmdan Z2mgacha tish qaarrdagnitmaghi di ametr i ni o0
ishlatiladi. Natijada arraning tezligi 730 uni ng chiziqgliarshitezl:

ayl / min ob6zgar mas ad a keltirilganr ani ng di ametr.i
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1-jadval
Arrali disk diametrining ish unumdorligiga tuzatish koeff isienti tagsiri

Arrali disk holati Arrali disk diametri, mm | 'S unumdorligiga tuzatish
koeffisienti
Yangi arra 320 1,00
Yangi tish chigarganda
Birinchi marta 310 0,94
Ikkinchi marta 300 0,89
Arrali  silindr  kritik  tezligini 3. Valning mustahkamligi etarli
oddrgani sh bodyi cha x uwlooislartaagranal i ngdnm:n u e
1. Kritik tezlik ishchi tezlik atrofida natijasida arra yuzasi qayriladi bular esa ___
bodl adi . arralar vV a gobir géorgl
2. Arralarni valda qgisilish natijasida tirgqgishning odzgaris
valning mustahkamligi oshishgilan kritik gobirgdalarning tebr
tezlik oshadi. notekis yoyiladi [5]. 2
2-jadval
Linter arrasini ng di amet ri ni ob0bzgar i s krgarishii | aOl
Arra diametrini obzgal 1232 m/stez_likni saqlas_h uc_hun_ Z
obzgarishi m/Sarranlngaylanlsin_ezllglnl %
' ayl/min
“zQz¢ oprTmozZyoT L 3] ¢
b D X o i R cpuz' TP & Y X X <):
QT QT Q olp 7 o m
. “zQz¢ opTTBYOT . . QT PP
0 p fr 3 — - — Ymo <
QT QT 20 oip 7 1t W
, L fQrE opEmtgxomn . O®0  eHp& >
v QT QT P& ¢ “z2°Q OFIDTZTlﬁl;LquJOC
Jadval dan Kkoodr i ni lvahl asa matehinilksamarali lishlav begigh D‘
mashinasining i sh u facayodiro r | sekinlagihtaadi. t a Mazkurr N
giluvchi muhim omillardan biri bu arraning muammoning oldini olish va mashinaning ;
diametridir. Aynan arra diametri orqali ish unumdorligini optimal darajada ushlab

silindrning umumiy kesish yuzasi, kesish  turish maqgsadida biz tomonidan muhim
effekti va material bilan kontaktda o 6 | i stexnik taklif ilgari surildi. Ushbu taklifga

muddati belgilanadi. Tadgigot natijalari koodor a, a rrir akichikldshgarme t
shuni kodr sat mogdakih,ol aarlraa d ad iuanmentgr ic hi z i
kamaygan sari ish unumdorligi pasayishi saqglab qolish uchun silindrning burchak
mumkin. Chunki diametr Kkichiklashgani tezliginid yaodni aylanidsh ch

sayin, silindrning chizigli tezligd yaéni oshirish zarur bodl adi
tashqi chetidagi harakat tezli§i pasayadi
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VIMA MOAEAMAHTED LIMAMHAD
Ha3e aHme MCCAEA0B3H A HACTOTa 1M yMOAHaH MHo-)
TN 3MH0pi: H3cT OTHIA AMAANTYARL
DOpMa KoAE6HMI : 1 IHaueHme =
Wikana aedopram: 1

34,953 Ty

v

A

*Hsomerpust

g 0

PELAPEB- -
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PE3AMN
0.072
' 0.066
- 0.060
- 0,054

. 0,048

_ 0,042
L 0.036

- 0.030

- 0.024

- 0,018
0.012
I 0.006

0.000

3-rasm. Linter valining birinchi xususiy chastota epyurasi.

-

Maccosoe yuactve (Hopmanwsoeano) =RNCH| X
HazeaHwe vconegogaHKA:YacroTa 1

Pexura Mo, YacTora [Mepu) HanpagneHuye * HanpagneHue v HanpagneHue £
1 34,953 037263 0383933 5 4725e-007
2 51.54E 037118 0.35962 2.5692e-003
3 117.78 0.00062218 0.00064032 0.033049
4 147 46 000016252 000013792 2.8165e-005
] 221.45 2091 1e-005 2,021 4e-005 093622
B 2ARE. 86 0020221 0025277 0.005735
7 2875 0.043526 0.03332 B.2244e-006
a 3096 0.0004118 0.00043572 1.6496e-00E
9 364 BB 0.038336 0.046307 0011348
10 396.98 0034153 0025823 3.1446e-005

Cyrrda = = 0.8821 Cyraraa v = 083177 Cyraraa £ = 099208
4-rasm. Linter valining samarali massa yigindisi
SolidWorks Simulation dasturidan  yafi p @ frogd o¥a Q¢ P o & ¥a Q

foydalanib linter valining xususiy chastotasini

aniqglandi .
tashqgi yuklanishgai

shart bajarildi.

koorsat ad

Val niishamig r nat i sybqoridaliatadyijoty matijalari shuni
tagsimlangan massa

i ki, l inter

unumdorligini oshirishda arrali silindrning

aylanish tezligini oshirish muhim omillardan

g=260kg kiritildi.  Natija  3-rasmda
tasvirlangan. ylal |
Linter  valining  birinchi  kritik biridir. ~ Aynigsa,

chastotasi 34,953 Gts tashkil qildi-fdsm).
aylanishl ar
34953 ¥ 60(4,953=2097,1%yl/min

Buni

ni tashkil gildi.
ne 2 13n,,  shartidan
topamiz:  1613,2AyImin2 ny,.

Tadqgigothrdan linter
katt a tezligi

valining eng
arr a
bodl géa niydoa o¥a "Qéashkil gildi,

kichiklashgan sari

harakat ga
ni saqglagan holda
doirada
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chastotaning aylanish chastotasiga yaqgin Foydalanilgan adabiyotlar
emasligi isbotlandi. Bu esa mashinaning
xavfsiz va samarali ishlashini kafolatlaydi. 1. O6zbekiston Respublik:

Shuningek, arrali silindrning aylanish APaxtachilikda urugo
tezligini chast ot a o006z g anivojlantirighihanida Eaxta hosildorigimir t e r
yordamida elektr dvigatelning aylanish oshirishning geoshi
tezligini moslashtirish orqali boshgarish tadbirlario tyb A O6r i s
imkoniyati mavjudligi, tizimni dekabrdagi PE€891-son garori
avtomatlashtirish va elastik sozlash imkonini 2.
beradi. Bunday gndashuv linter https://www.futuremarketinsights.com/r
mashinasining moslashuvchanligini oshirib, eports/delintingmachinemarket
turli xil texnik chigitlarni yuqori sifatda gayta Delinting Machine Market Growth
ishlash imkoniyatini yaratadi. Trends & Forecast 2022034

Umuman olganda, olib borilgan 3. X. Axmedxojayev, ¢a UmOr
tahlillar  linter mashinasining tebranish ATar mo(q texnologiasi
bargarorligini saglagan holda aylanish O"quv qoé6ll anma / Nan
tezligini oshirish orgali yugori unumdorlikka ziyo presso nash r<5/ ot
erishish mumkinl i gini 4.k o oKrOstigovaa d i A.Umarov a maad<iC y
jihatdan sanoat korxonalarida joriy etilishi X.T.Axmedxodjayev Arrali silindr
mu mk i n bodl gan mu h i m teztige xast@ndigagni jin va linte
yechimlarni taqdim etadi. Mexanika muammolari.i Toshkent,Z

2020.71 ©~ 41B99

5. G.J. Jabborov vV a MOsh
paxtani i s hl abanslik. Xno
ARO6dgituvchi o nashfNyo
yil. af)

6. _K.Ortigova, A.Umaroy Sarimsakov A
Analysis of Speeds of Cylinders of SX
Gins and Linters and Determination
Critical Frequencies for them e
Scientific Research Publishi
Engineering,2020, 12,715722 DOI:N
10.4236/eng.2020.1210050 —

™
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Magolada linter mashinasining ishchi kamerasida joylashgan arrali silindrning aggish
tezligini chastot a o6zgartirgich yor dam a
Tadgigotdaca st ot a oo6zgartirgichdan foydal ani slzi ng
amaliy tajribalar asosida oo0rganil di. Na#= | al
sozlani shi tufayl. urugol ik cihkiangaYadi,nIiinhgifatDﬁexa
yaxshilanadi, hamda <chigindilar mi gdor i i s q
foydalanish elektromotorlarni ortigcha yuklanishdan himoya giladi, elektr energiyasining tejﬁiga
erishiladi va mashina ishlashining umiy samaradorligi ortadi. Maqolada, shuning

barqgqarorligi va moslashuvchanligini tadmi
Kal it sliatey zmashinasi, chastotm 6 zgar tirgi ch, arr
texnologik jarayon, avtomatlashtirish, mahsulot sifati, mexanik shikastlanish, chizigli tezlik. ==

) HOdzdzs2 MilsOlIs! § fsHicsBdzats § totsOdzOdzd L d te O dz(

avtomatlashtiriigan boshgaruv tizimlari joriy etilishi orqgali ishlab chigarish jarayon§g
as
[

oteOn jdedWw (ddz' dzsets yddzd dzH tc O, tcOMY sdztsy j dzdz 9
fsdsh: & YOmssldses ftsBLOL 50 Olsj dzv . [ 1 d
LSy jtedd3j delstse  diL b uljfpifes dz' o decpvOddgf{ ¥ 0 yOMmlssls das @ s

kjrdsd&sedujmSdy d SOujflojdede j §&COL O, dd. ¢

MCtstesmisd owON jddv Mmdedy Ojls fMisjqj dz B4 » Odzd yg fi
Pazzyh ©0jIs COyd Msots dzd dzls © - slEdgp dzd " sOig tdsd3zj ¢ sletrs{cyty ,
Yomlstsils dztsc s ftcj] sSBtcOL 59 Ols j dzw L O dh OjIs 1 dzj C Istets|
L dzj et WW JjCIlsdo dztsfls d fserhOjls tBhEk:s ftesdL o s
ftoj HAzEY J dz fkzlsd o dzJ HicJ dzd W Qo lstsBO L 589 O geded ¥
MsOBddz' dzesmisd d 6dBStMmMisd ftesdLosHmMlse j dzdese s ff totfs

sdztg Y4 or j ddsg @:dzOv BOh d 2O, yYOfMmilssilsdyr 2 o 5Bt
L dzj SstesHo dGe Olsj dzv sj rdetsdzse dud M& d2 ftesyg M,
B~ Odzed U MEs) Yot Hwpbpy) , dzddzj 2 dzOv

This article provides an ddepth analysis of the technology for controlling the rotational
speed of the saw cylinder located in the working chamber of the linter machine using a frequency
converter. The study examines the impact of using a frequency rtemea technological and
quality indicators based on practical experiments. The results show that accurate adjustment of the
rotational speed reduces the mechanical damage to seed cotton, improves lint quality, and decreases
the amount of waste. In adaiti, the use of a frequency converter protects electric motors from
overloading, ensures energy efficiency, and increases the overall productivity of the machine. The
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article also proposes solutions for implementing automated control systems to
and flexibility of the production process.

Keywords: linter machine, frequency converter, saw cylinder, electric motor, technological
process, automation, product quality, mechanical damage, linear speed.

T
T

Kirish Amaliy tajriba va hisokkitoblar shuni

Linter mashin&rida texnik chigitdan koor sat mogdaki , arra di
sifatli lint olish jarayonining samaradorligi, bodédl gan hol at dsotasv @330 ay | &
birinchi navbatda, asosiy ishchi organlaridan ay |l ani sh/ mi nut bodl sa,
biri, arrali silindrning harakat parametrlariga o pt i ma l ishlash rejimin
bogodliqdir. Ayni gsa, parametrlgr asasydaé arraming kchiziglietezligii g i
mahsul ot sifat kodmrsatlkli,coh!| mft $ ga abetveonsg t bo 6 lad
koorsatadi . | shchi difadlimagratibski,a mahsulotnmg simmasligi,
silindrning harakat. toldlarnipg t uzaymagsig t Vao ahigitning b i | a
lintni samarali ajratishga xizmat giladi -(1 mexanik shikastlanish ehtimolini kamaytiri
rasm) . Bu esa, 0 6z n aimkoairi iberadi. SHumingdeki abg i hol I gi
poostl ogoi gol di gl ar i ,mashkinanirg gishlabi chigatish rsgmarad jani
shikastlangan chigitlar migdorini ham yuqgor.i bodl adi OE
kamaytiri shga yor dam b e rBarad),i ekspluatatsiya rjagagonida yi
yillarda olib borilgan ilmiytadgigotlar konstruktsion 00zg i sl
natijalari shuni koérsiiaklarhtiiameiriaﬂommyola%ﬁmgatﬂzal
silindrning chizigli tezligi nisbati mahsulot kamaytirilganda, ularning geometr
sifatini va mashinaning umumiy ishlash o o6l chaml ari dagi far @: c hi
unumdorligini  belgilovchi eng  muhim tabdsir koorsatadi . 0 k
texnologik paametr hisoblanadi. Arrali sanoat korxonalarida mavjud uskunalarda%
silindrning optimal tezlikda ishlashi lintning disklari aylanish chastotasini (730 ayl/m

uzluksiz va sifatli ajratilishiga, shuningdek, real vaqgqtdg o 6z gartiri sh %'mk (

energiya samaradorligining ortishiga xizmat e ma s , yaoni bu par et |
gi |l adi . Bunda c hast ottazda o Gsaq@amadi.t | Bugdayc h sharoi n
foydalanib, ular yordamida diametrning kamayishi natijasida chiziet
elektromotorlarning  aylanish tezligini tezlik guyidagi cha 8:0 0z
uzluksiz va aniq nazorat qilish imkoniyati  diametrdai 11,0 m/s, 280 mm diametrd:
yaratiladi. Mazkur ~ mexanizm linter 10,6 m/s. —
mashinasining ishchi  kamerasida yuz Ko 6r i nikb diametr 20 noh igh™)
berayotgan texnologik jarayonlarni doimiy  gisqarganda chizigli tezlik 0,9 m/s ga
monitoring  gilishga, yuklama holatini kamayadi. Bu esa linter mashinasining ish
baholashga va =zarur hollarda tezliklarni r ej i mi d a sezilarli 0 0 2
avtomatik sozlashga imkon berddi. keltiradi.  Chizigli tezlikning pasayishi

Linter mashinasining asosiy ishchi | i nt ni ng todligq ajral ma
organl aridan biri b o 6difaj adarajasining aushiga, s shliningdeky vV a
uning tarkibiga kiruvchi arra disklari ishlab chigarish quvvatining kamayishiga olib
texnologik jarayonning markaziy elementidir.  keladi. Bundan tashgari, chigit yuzasidagi
Aynan shu disklarning diametri, aylanish t ol al ar todligq ol ib t e
chastotasi va larning natijasida hosil keyingi texnologik |jara
bodél adi gan chizigqgldi tkeozdriskat bdnt hR2hg ajralis
sifati hamda mashinaning umumiy
unumdorligiga bevosita tabésir koorsatadi.
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1-rasm. Linter mashinasiva uning ish kamerasi

\RNOMASI

Masala quyidagicha yechiladi +2 oO0zgartirgichi or ga ar
rasm). Arrali silindr tezligi sozlanadigan linter ravishda uning tezligi sozlanadi.
mashi nasi i shchi kamer a Ilintert o 6 mashingsi ¢ h clmsto@rra
silindr 3, arrali silindrning vali elektromotor o6zgartirgichi b silindx t ac
valiga ulanadi. Arrali silidr elektromotori 4 tezligini sozlash, mashina unumdorligigl
chastota o0oo6zgartir gi c loshissh bamtlaa mahsulad Gifatinh lbaam%a n

Arrali silindr elektromotorining chastota saqglash imkoniyatini yaratadi.

=N

ChO*

2-rasm. Arrali silindr tezligi rostlanadigan
linter mashinasining ishchi kamerasi
l-ishchi kamera2-t o 6 z i 1 gralicsiindr, 3
4i arrali silindr elektromotori, 5c hast ot a odzgartir
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Arrali silindr arra disklari kichik

di ametrga

o6zgartirgichi arral.

aylanish chastotasini mos ravishda sozlash t i z i mi

orqgali uning chizigli tezligini (11,8.2,2 m/s)
darajaga etkazishni
Taklif etilayotgan yangi linter
mashinasi chigit turlariga garab avtomatik
ravi shda mosl anuvchi
imkoniyatiga egaAy ni g s a,
gayta ishlash jarayonida mashina ishchi
organlarining aylanish tezligi pasaytiriladi. Bu
esa urugolik
shikastlanishini oldini olib, uning fiziologik
va biologik xususiyatlarini saglash imkonini
beradi. Shu bilan birga, momiq tarkibidagi
nugsonlar (gisga tolalar, yirtilgan tolalar) va

iflos aralashmalar (tuprog, qobiglar va
chamglar) miqdorini  sezilarli darajada
kamaytiradi.

Boshga tomondan, texnik chigit

mahsulotini gayta ishlashda, ayniqsa past
navli yoki yirik fraksiyali chigitlarda, mashina
tezligini oshirish orgali yugori unumdorlikka
erishiladi. Bu esa umumiy ishlab chicgnri

/N () WARNING
/A ©15min

c hi gi t n itenligini,

ISSN: 3064966
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samaradorligini

O\ B2 _&

Q S
U TECHNS

oshiradi va energiya

o6Gzgartir iresgrslaninind aisbiy sarfird karmagtiradit a

s i lUshbud rmostashavkhamr oboshdamy i n i
(chastot a 002zg(Q:
mahsulot turiga qarab optimal texnologik

t aréjimni tarllashgadimkon beradi, bu esa:

urugol i k glshf alimti sifatini s a
yaxshilash, ishlab chigarish jarayonida

yeadq okl sahinar ntiadé nkiannmaaysthi r

ur u g otéjamkorliginhoshgishgarxizmat giladi.

O''zgaruvchan chastot
(VFD) asinxron motor (AC) motorlarining
nmomenénn i ka  yo'nalishini
boshqarish uchun sanoat va tijorat sanoatida

keng go'llaniladi (Zasm). Ushbu motorlm
mustahkam, tejamkor va ishonchli ishlaskhi

ta'minlovchi sanoatning ishchi kuchi
Asenkron motorl ar %ast
tomonidan taqdim etilgan chastota

kuchanish sozlamalari orgali tabiiy ravish(la )
tezlikni o'zgartirishga yordam beradi. VRS
bilan AC quvvatining chastotasi va
kuchlanishini nazorat gilish orqgali
aylanadigan magnit maydon tezligini samaga4t
boshgarariladi [3].
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Chastot a
linter mashinasi uchun afzalliklari:

1. Mahsulot sifatini oshirish:

Urugol ik eshking ishiga
tushish va past tezlikda ishlaslorgali
mexani k shikastlanish
unuvchanligi va biologik faolligi saglanadi.

Texnik chigit: Tezlikni oshirish orqali
yuqori ishlab chigarish quvvati, lint ajratish
samaradorligi oshadi.

Momiq sifati: Bargaror aylanish tezligi
tufayli momiq tarkibida iflos aralashmalar va
butun chigitlar massaviy ulushi kamayadi.

2. Motor va uskunaning Xxizmat
muddatini uzaytiradi:

Chastotniklar motorni yumshoq ishga
tushirish va
elektr motorning zarba yuklamalaridan
himoyalanishi, podshipniklar, uzatmalar va
vallarni zoo6rigmasdan

Elektr motorning  kuyish  xavfi
kamayadi, chunki t ok
tutashuvlar chastotnik orqgali boshqgariladi.

3. Energiya tejamkorligi:

Dastlabki ishga tushishdaguqori tok
sarflari sezilarli darajada kamayadi.

Fagat kerakli tezlikda ishlagani uchun

oO6zgartirgachyoondnrinnagt i mdanli aTyw

t o6xt at i seba
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gh u v c h
va mahsulot sifatini barqarorlashtirishda
mu hi m r ol o6ynaydi . A
ghgiglia tezligi optimal darajada ushlab
turiladi, bu esa chigitning shikastlanishini
kKkraaptiesh aval lintdagiu aralaghtndlaa (smig n g
chigit, poostl oq) mi gqd
X1 zmat gi |l adi texni k ct

butunligi saqglanib, ularning keyingi gayta

i shl ashdagi sifat koors
elektromotorga tushadigan yuklanish
belgilangan diapazonda ushlab turilib,
motorning ortigcha qizishi, shikastlanishi

yoki ishlamay qolishining oldi olinadi,
energiya sarfi  texnologik ehtlyOJIarm
muvofiq avtomatik tarzda tartibga solinadi
iumlkmiy n ienergiyab esamathdorllgﬁ
oshiradi. (E
Mazkur yechim linterlash jarayoni

ishshh Iparasmbtilami mbséaghtinishn lor .
mahsulots i f ati va texno gi |
yaxslilashgq i xgrhat ailadi, hanawla ghiéb-q a
chigarish jarayonining bargaror, ishonchli
tejamkor ishlashi n|<

Foydalanilgan adabiyotlar

s. [esdptse OB @ fr]d30

doimiy todélig oquvvatda ¢te@ddzamaydiddzel et C

energiyasi sar fi opt i maBOh JeaOrdaOtcid|dzddlsc Qs dzd r

20i 40% gacha tejash mumkin). uykzdze CtedlsdsS YOomnsslsod
4. Moslashuvchan boshgaruv va A OtcD s dzO fsddlsj - ddso

avtomatlashtirish: d dzdzt3 - dzd € O -k ® tz0 WQ
Turli mahsul ot turl ar i20a2 0 .( uy =Bd§ 6252165

texnik chigit, past nav) garab tezliklarni 2. K.Ortigova, A.Umaroy Sarimsakov Alﬂ

dastur orgali avtomatik sozlash mumkin.
5. Vibratsiya va shovqgin kamayadi:
Sekin ishga tushirish va
optimallashtirilgan aylanish natijasida
mashina korpusida kamroq vibratsiya hosil

Analysis of Speeds of Cylinders of Saw
Gins and Linters and Determination of
Critical Frequencies for them $cientific
Research Publishing, Engineeririz)20,
12, 715722 DOI:

bodéladi, bu esa xizmat 10.4236€n9.2020.121009Pu | ay | i gi \
operatorlar uchun qulay ish sharoitini 3. CDI-E100 Series General Purpose
yaratadi. VED_Standard Frequency Inverter

6. Mexanik gismlarning yeyilishining
oldini oladi:

Tezt e z t-gaybaxshga bhushadigan
tizimlarda reducerlar, mufta, podshipniklar va
boshga elementlarningmuddatidan oldin
ishdan chigish ehtimoli kamayadi [4].

Linter mashinasining ishchi
kamerasida joylashgan
silindrning aylanish tezliklarini chastota
oO6zgartirgich T texnglagik i
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(VED)_Drive Types_Products_Delixi
(Hangzhou) Inverter Co., Ltd.

4. Can a VFD run an asynchronous motor?
Can a VFD run an asynchronous moter?
VED|Motor Drive Speed Control|Solar

Pump Inverter|AVR,Voltage
Stablizier|] AFDD,  Chinese  Leading
t Manufagtgrert gi ch va arrali

boshgari sh


https://doi.org/10.4236/eng.2020.1210050
https://www.delixidrive.com/en/show-135-90-1.html
https://www.delixidrive.com/en/show-135-90-1.html
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https://sankeinverter.com/can-a-vfd-run-an-asynchronous-motor/
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UDK 621.3.072.6:621.3.049.77
AVTOMATLASHTIRILGAN ELEKTR YURITMANING XARAKTERISTIKASI VA
YIGIRISH AGREGATLARIDA IP YIGIRISHNING TEXNIK TAVSIFI

Aripov Nazirjon Mukaramovich
t.f.d., professor
Toshkemn davlat transport universiteti
E-mail: aripovl1110@gmail.com

Tojiyev Bekmurod Maxmudovich
doktorant
Toshkent twvaygeqgl saaoatmstifuti k
E-mail: bekmurodtojiyev02 @mail.com

Ushbu ishda yigish agregatining asosiy vazifasi pilik yoki piltadan ip shakllantirisi{da]

iborat. Yigirish agregati pilikni ingichkalashtirish, uni pishitish va keyingi bosgichda ishlassh

RNQI\/IASI

uchun qulay shaklga ega bodl gan o 6 ugarisifapidp v k a
yigirishda jarayon uzluksiz yoki davriy tls
bel gilangan xossalarga ega bodélgan 1ip ta&EorI
aylanish tezligi, elektr yuritmasining islsla samaradorligi.

Kalit ¥bp@getashning mohiyat. esa xomakmmah
chodzib ingichkalashtirish, bur aml ar berd&fs h

pakovka hosil gilish, Eshilgan ipning sifatiga momigni pudab tozalovchi elektr ynmitlg><
samarali ishlashi, Avtomatikani buzilishi, texnik holatlari.

) H O dzdzts 2 cOB sls § sfdzets o dzOW WkdeCydw u’iw
tcd3sdtetso Odzedd dzedlsd dL ttse ded yr ddzd dzj dalsT 1 tow
stdzyj dzd ™ totso dzd ' ., j 't M @SdEPC  d fy ¥ tizte dshedase G
fod L 5o Oddy @0 Mdjukshjg 1Ofj . lwed ETH]
Ndls Brils! dzjftejter odgr &3 ddzd f § tefd wHsdspjo figUsd 3T f tek
HOdzdzr 5 Mot2fMso ORd dL §sdzkY OB @O O®@Y € BHeddg
6j OO, L WWiSkdodssils: ©OB®GIT {djSltesftedotsHO

sdz¢ yjor j uffpdsseo OfitcWHjdzdwW L OCdzé yojbsmw o w©OMlsw
SHESCKO HB ftjHjdjdds? dfdj?2ds2 §dskdashlsd
tc
j d

QOoF33IHE

Btetseo Odzdd ftejHjdzj dedzs? §OCts0Cd fllsjdg dzC
jClsdodzs? ©OBGI] | dj SHEE@ cddsts HDOO Y dg's o ts Y f fipl
ff 0o dzsflsd OolsskBOISdCd, IsjodduyjmSdn khdsedw

In this work, the main function of the spinning unit is to form yarn from roving or ribbon.
The spinning unit performs the functions of thinning the yarn, twisting it, amdidg a package
with a convenient shape for use in the next stage. When spinningjuidjity yarn, the process can
be continuous or periodic. The purpose of spinning is to produce yarn with specified properties
from the semfinished product. The rotatiah speed of the spinning unit's electric motor, the
efficiency of the electric drive.

Keywords: The essence of spinning lies in stretching and thinning the raw product to a
certain linear density, twisting by applying twist, forming a certain package mging it in the
prescribed manner, the effective operation of the electric drive for cleaning the down from the
quality of the twisted yarn, automation malfunctions, and technical specifications.
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Kirish korpusli, odatda AOT seriyali
Yigirish ishlab chigarish tolakni shamollatiladigan asinxron dvigatellardan
titish, aralashtirish, tozalash, qayta tarash, ( AD) I bor at . Sod mpgihi Vi

pilta tayyorlash, pilik tayyorlash vanihoyat  sanoati korxonalariga 4A seriyali ADlar
yigirish jarayonl ar i n yetkanbd zberiimagtiai g Biroq,o |ubaringg a n

murakkab jarayon hisoblanadi. kamchiliklari (sanoat korxonalarining

Zamonaviy Yyigirish ishlab chigarish agressiv. muhitida ishonchliligi  pastligi,
yuqori texnologik parametrlarga mar kazl ashtiril magan t a
(kodbpaytvivraitl,gamne zglui k, tcahdbomi zrillainsta sV a g i va bos
gadogqgl ash) ega bodl gamo atamr ekgeantgl agronil | a n ma c
yaratishga intilish bilan xarakterlanadi. Bunga Too6qgi machi l ik sanoat.i
misol sifatida yangi modeldagi tarash 4A seriyasi asosida ishlab chigarilgan
(masalan, CHMM450-4), piltalash modi fi katsiyalangan,m~ADI
agregatlari (masalan, LSHAT i LSH-1A), boshl adi . Ul ar Al l er i
va yigirish (masalan, veretenasi quwvvati  0,7511 kVt, yuqori burilis
pnevmomexanik BE200, PPM120-MS) momentiga (2,5 nominal) va 10800 min‘l§
agregatlarini keltirish mumkin. aylanish chastotasiga ega.

Yigirish ishlab chiqarish agregatlari Yigirish ishlab chigarishida doimiO
elektr yuritmalarining ajralib  turadigan tokli elektr yuritmalar, GD tizimidagi
xususiyati, bu boshga ishlab chigarish kollektorli  yuritmalar, ventilli kaska
turlarida qooll anil ad is>gemaiarivaboquatIarma\gjudemaﬂmm ri
nisbatan yuqori energiysarflashidir (yigirish l-rasmda vyigiriigan ip ishlag
ishlab  chigarishda ishlatiladigan elektr chi gari shining t a or |
dvigatellar:i soni k a m teknolagk i jgrhyong asxemassir &etidl n,

ularning oo0rtacha o0 0r igitigan g aishlabgchigaxisaning yabuo@ ga

ishlab chigarish turlaridagi elektr vazifasi, korxonaga birlamchi mater'sK
dvigatellariga nisbatan eng yugori  (masalan, paxta) sifatida keladigan va
hisoblanadi). gadoglarda zich sigilgam ol al ar de=a m
Yigirish ishlab chigarishi elektr chizigli zichlik va mustahkamlikka e@_
yuritmalari nisbatan katta aylanish massalari bo 61 gan bir X i i p NIs hl
va sezilarli ishga tushirish momentlari  Buning uchun toylangan paxta gadoq/lati=
(masalan, CHMM tarash agregatlarining oziglantirgichlararalashtirgichlar, aralash™)
aylanish massalari yuritma elektr panjara va bosh o0oziqglar
dvigatellarining rotorlarining aylanish dastlab 2titish agrea@ti va bir jarayonli 5
momentlaridan 10840 marta katta) bita tarash agregatlarida piliklash va tarashga
xarakterlanadi; yuqori aylanish chastotalarii duchor bool adi (titish
changli muhitda ishlash. Yigirish pnevmatik  tagsimlagich va -#zkor
uskunal arining k o 6 p c kondénsatpi rorigali gfarash e dgredattaniga

yuritmasi sillig ishga tushirish va avtomatik  yetkaziladi). Tarash agregatlarida yakuniy

todoxt ashni ( masal an, rmahsuiot sifdtidai-Gplsl @ g r engoasti Il a rhb odde

l enta wuzilganda yolRi t 7-0ataghlagregatihing soilst hosi @iliéhl vgligan d a

tadbminl ashil2L al ab qi | isnocaddn-gsosy va883jayta tarash barabanlari
Yigirish ishlab chigarish orgali ishlov berilgan mahsulof pilta T

agregatlarining elektr yuritmasining quvvat sifatida 1@maxsus idishga tushadi [4,5].

gismi asosan gisqa tutashgan rotorli va yopiq
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1-rasm. Yigirish ishlab chigarish jarayonining texnologik sxemasi

OMASI

10i di shdagi pil t alDarvr i yc haogdrzeigsaht | ar SZ f al
agregatiga yetkaziladi, u yerdal® pilta bitta ingichka (3,337 5,0 teks) iplarni yigirishd
l enta qilib qodshil adishlatlaai. Wztuksiz dashl&ydidara agnegdt% | a
l-rasmda shartli ravishda bitta pilta idishi k e ng tarqgal gan b o i b
koor sat i | ga nidishddra chigibb i r zichpikddgt iar yigirishda ishlatiladi. Davrim
yashirin choodzilishni ykgmayshr iagh egat der@at p
koorsatishni gul ay |l a suhumdorligi s hpastligic huchun  1k#&
yoonaltiruvchi roliklgodlrdamkdsnagai .t ush al i
Lentalar 12y o6 nal t i r uvc h- pabogam kichtd @ernplogiklje@Baydnc h o0 0 == s h

oziglantirish silindridan va 4 al dan opt 8hijitish va ooéradashf)ar &
15cho6zi sh r sigaiykthaziladi.g ur i | nvibH korxonalarida chizigiy zichligN

Hosi | b o 0 Fidishga joylashtiritadi. 1 & i c hi k b o 6-66HM6n P66-FV7,a= P
16-idishdagi lentalar taxminan 200 marta PU-66-5M6, PU66-5M7, R83-5MF™)

ingichkalashtirish va "rovnitsa" (ip yarim agregatlarida yigirilm
mahsuloti) olish uchun rovnitsa agregatiga t o 6 gqi machi | i k kor xona

yuboriladi. 16idishlardan chiggan lentalar korxonalarning ZinseB50, 351, 360 (Zinser),
17yoo6nal talrovchayl ani b GA&8% G BRieter) RBT-1, MP1N (Marzoli),
chodzish gur i |l masi ga RXK20r 236 i(Toyoda)C BV&F61510s 1516
gurilmasidan  chiggan ip  1%ereten (Jingwei)  vyigirish agregatlari samarali
(aylanuvchi ~ mil)  yordamida  burilib, ishlatilmoqgda [6].

rovnitsaga aylanadi va 20 6 al t ak ka o0 0 r &igiast iagregatlarining tuzilishi va
20gd6al takl ar yigirish iasghrleagsahtii gde yoadrriniat bi & d ix.i
Rovnitsa 2iIc ho 6 zi s h agu o iélt md somabhlieqdib tayyorlanadi. Ular bibiridan
aylanadigan 2y er et en t a 6 s-i r i dréhuqglaning somi, xalgalar orasidagi masofa,

yoonal tiruvchi-yuguiruvcimo g cehro,6 zi 28 B asbobii odvraas tpi

i | mo qd a n-veretért ustlya kiydizigan mexanizmining tuzilishi bilan farglanadi.

24ampul aga odéral adi . Hal gal i yigirish agr
Pilikdan ip tayyorlash xalgali yigirish naychal ar ni ajratish

agregatlari ishlatiladi. Halgali yigirish urchuglarga joylash avtomatik tarzda amalga
agregdtri ishlash usuliga qarab davriy va  oshiriladi, ajratijan naychalar vertikal
uzluksiz yigirish agregatlariga ajratilgan. hol at da gayt a o6r ash
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Ushbu
agregatlarining ishchi paramertlari kompyuter

yigirish
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tizimi tomonidan boshqariladi.

1-jadval
Halqali yigirish agregatlarining texnik tavsifi
Koodrsatgich| P665f 6 Zgl;gr- G35 | MPIN | JWF 1510
Ishlab chigaruvchi firma O06zbek| Znser Rieter | Marzoli Jingwei
(Davlat)
Ishlatiladigan tola uzunligi, mm 40 mm 60 mm | 60 mm | 60 mm 60 mm gacha
gacha gacha gacha gacha 9
Ip chiziqiy zichliginingdiapazoni, 5887 100 | 47 167 3,71 47 150 797 97.2
teks 132
Urchuglar orasidagi masofa, mm 60 73;5755; 70: 75 70: 75 20
Urchugning aylanishlar chastotasi, 12000 dan
mir 14000 gachg 25000 | 25000 25000 25000 gacha
Urchuglar soni, dona 180 144
432 1680 1632 4321344 384516
Halga diametri, mm 445 361 58 | 3671 54 | 361 54 3571 45
Chodzish asbobin 31 3 31 3] 313 31 3 313
Chod6zish miqgdor.i 60 8180 | 81120 | 7,057 80 107 50
Buramalar migdori, bur/m 100 200
3001600 3500 3000 1602000 | 2301740
Naycha uzunligi, mm 240 180-260 | 150250 | 180-260 180-205

JIZPI XABARNOMASI

N

Halqali yigirish agregati quyidagi moslama; pishitisiho 6 r as h me ni
asosiy gismalrdan t ashki |harakatgkgltaish:-mostamasimi n s h
guril masi; chodézish asbobi; yetakl ovchi
2-rasm. Zinser-350 xalgali yigirish agregati
Ipil i kli-ygdmad lt taikr, u-zkbldyich; 4c thioviz q ;s hdcamsibo bsi g 6 r5g i
6-momi g soO0r gipc o 6tt ikimaggratgicle; Ballor&heklagich; 16yugurdak;

11-xalga; 12urchuq; 13pakovka; 14urchuglarning harakat uzatmasi;-ikchuglar bryusi.
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Taodomi nl ash qgur il mastnijmaga msmhka vVao
tutqgichidagi gbalt akmasxsawdmdmlaar muxaasnon sod|
yoonaltiruvechi c hi vi qYigaishn agregagiranghrmacbka ilébj aluachii b
chigayotgan pilik y&aklovchi mexanizm ventilyatorining elektr dvigateli aylanish

zichlagichidan 00t i b, tezligihpasaysa, sntos ravishoa lventilyator g
tadéminlovchi juftiga kparraklatiiing &ylhisho weilig hpasagati,o bi d

pilik ingichkalashib, chigaruvchi juftlikdan mi chka i1ilib oluvchi fl e

yupga tutamcha (michka) shaklida chigadi. gobiliyati kamayadi, va ip uzilganda michka
Chigaruvchi silindr tagida momiq fleyt tirgishiga tushmasdan silindrga yoki

sodbébrgich 0 O r nipa uZilgargla n bl d Il iakd,i g an val i kga 00

tolal ar ni mo mi q s o Or giucikdi,t agregatming aishtashr tgebliyatd | a d
Chiqayotgan michka buramlar olib ipga pasayadi va eshiém ipning sifati
aylangach, i p 060t kaz yioenlbnchd @ s hoiosthigba, ok atbt & el
chastot ada aylani b t umiadhkan uchlarirg h siligdrdan atmzsalashgad a
uzluksi z pishitil adi . anclgnawagtsafgiladi.p xalq
kiygizilgan yugurdak orasidanéot i b n ay c h a graritma elektr dwgatellarlnlna&'?‘)a

o6ral adi . aylanish tezligini oshishi urchugning aylanE(

Natijalar tezligini oshishiga olib keladi, bun

yuritma elektr dvigatellarida aylanish yugur doagk6i ril ashadi o, es
tezligini pasayishi yugurdakning markazdan qoo0shi mcha tortilis SO
gochirma kuchini k amauyutziirliisshhggaa rwma tlo@oda@p an g hi
patronga yoki shpul giapnki choo@iésrhal § ahoatE=ni
pasayishiga olib kel aodibti Buiddhy xoadwnt a oéimh;lha
tuzil masini buzadi v auzilishlarm dchagiradip du eesal qurilma&(
keyingibosqgi chga o006t i s hd a ghlashg aunumaoninis hpasaysradd a v
todgima toop bodl i b qougsardarga ofiblkeladil[7e8d i ) , b esa
uzilgan ip wuchini topish‘gigirishvaqgtegatmiogéqquiqim:shi
ogibatida qurilmani unumdorligini unumdorligi P, (kg/smenaga) navbatchil

pasaytiradi.  Yigirish  agregati  elektr

dvigatelining aylanish tezligi pasayishida davrida quyidagi ifoda orgali ifodalanishi

havo quvuridgi bosim keskin pasayadi, mumkin: D_
N
A, 6§ —
P =d ’[h% 100 O (1)|ﬂ
bunda,S & doimiy giymat, yigirish @ eshilgan iipning o060
agregatining kinimati ke kodrsatkichlariga vV a
gayta ishlanayotgan eshilgan ipga, mashina v 0 ishchi smenasining davomiyligi,
elektr dvigatel vallarining shkivlarining S.
diametlariga, baraban va urchuq blokining Ishchi smenasining davomiyligs,

diametriga, tasmaning dalinligiga, eshilgan mashinaning foydali ishlash vaait, chigarib
ipning chizigi zichligiga va urchuglar soniga olish vaqti v, texni k sababl ar

bogdl i q; golish vaqti (masalan, elektr yuritmaning
Pqy 0 elektr dvigatelning aylanish buzilishi) vy, va uzilishni bartaraf etish
tezligi, ayl/daqgiqa; vagtidansy,;, t ashkil topadi,
A A A N R R (2)
bunda, ty] ® Gk T Kk sotalardagi (2) ifodani xisobga olib, yigiruv
uzilish val turib qolishlarni bartaraf etishni agregatining hagiqiy unumdorligini quyidagi
kutish matematik vaqtlari. ifoda orgali aniglanishinblamiz:
= — t 3
um%.mogu i) 3)
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Muhokama koeffitsiyentining  oshishi  oldi

Shunit ad ki dl amoq ker aratjada agredatl aumgmalarligi  oshadi,
ipning yuqori darajadagi uzilishlari sodir ulanishlar soni kamaygani sababli eshilgan
bodél gandkao 6z ashr na f a gprang sifaf yaxsklanadt.

unumdor |l i gini yooqol i shi bil an, bal ki X 0m
ashyodagi yodqotishlar b iFdydalanilgdnadabiyodao g 6 | i
bodl adi, buni qod6shi mclha kDbd.BArdpovi si yBMTojiyevj r i t i
bil an xisobga ol i sh ker akKOtaorovaa¥igirish mashinalarining
Yuqorida gayd qilingan taxlil shuni chastotaviv asinxron elektr yuritmani
kodérsatadi ki, hueachan  u ¢ hmaxsus mtéllekgual ish rejimlari  //
omillardan ¢, otd@ (1) - (3) ifodasiga Obzbekiston todgi-machi
yigiruv agregatlar unumdorligini oshirish yi | (-Soh 3450-b4
zaxirasi kiritilgan. 2. Aripov N.M., Otajonova M.K., Tojiyev
Yigiruv agregatlarini ishga tushirish B.M. Issledovaniye metodov diagnostiki
vaqgtiga amal qilishga alohida talablar neispravnostey ustroystv v  sostavey
gooyil gan, bu wvagt 5. . . ainx®nnage alékiroprivada aryadilodZl i s
kerak. Bundan temq ishga tushirish eshilgan mashin // Molodoy spetsialist T
ipning uzilishiga, sekinroq ishga tushirish esa Mejdunarodniy jurnal, Moskovska
nugson sodir bodlishigaobtagtun, Bali as mosty=e2 0 2
keladi. Eshilgan ipni momiq bilan ifloslanishi 5.
ol di ni olish uchun va 3sMMArigoa BMbBIbjiyev. dnteltelsualni h a
uzilishlardan extiyotlanish magsadida rejimi raboti asinxronnix elektroprivod
maslinaning asosiy elektr dvigatelini ishga s chastotnim i vektornim upravleniye
tushirishdan avval michka ilib oluvchi Fargoona pol itexinirka
vertilyatorning  elektr  dvigatelini ishga texnika jurnalii. -§2 4
tushirish magsadga muvof2i2¢g6 kbo §10ad i0.0. 00 ; 0)
Eshilgan ipning sifatiga momigni 4. Aripov N.M., Usnanov Sh.Yu. Razrabotl(
pudab tozalovchi elektr yuritmaning samarali energosberegayushego chaste
i shl ashi Kkaototr & a ttaaddis,i r bregulirowachnogo elektroprivodov 7S
gurilmani  unumdorligini  oshirishga va ventiliyatornoy nagruzkoy // Elektrika Me=
maxsulot sifatini yaxshilashga yordam beradi, 2011 - 4.
chunki ishchi asosiy ishidan agregatni 5. Q. Jumaniyozov, Q
tozal ashga chal gdéi may diS.L.Matismoilov, A.PirmatOVaym—
Avtomatikani  buzilishi, masalan, M.Sh.Xoliyorov, Sh.R.FayzullayeV¥. )
yigirishni avtomatik rostlovchilari, yigirish To 6 gi ma c hlotlari téknolotgydsis u
agregatlani unumdorligini pasaytiradi va va jihozlari, darslik kitob // Toshkent
eshilgan ipning sifatini yomonlashtiradi. 2012. 121135b
Yigirishni avtomatik rostlovchilari 6. Krasnik V.V. Rinochnaya
urchugning aylanma plankasi xolatiga elektroenergetika. Podklyucheniye k
ni sbat an, soO6t ani ng i s h kletsobetyamuy dpblupka g & pmpdajaa b
elektr dvigatelni aylanish tezligini ravon elektroenergii / V.V.Krasniki Moskva:
oO6zgartimoidslh) aulclhaunng a n . Energoservis, 2007.248s.
Xulosa 7. Vinogradov, A.B. Novie funksionalnie
ipni eng tarang tortilgan momentida Vvozmoj nost. [ clntell
(sod6taning yuqgor i vV a p elekttoprivodovk ariu EVRa r/i AB.n g
ishlash  muddati, shuningdek aylanma Vinogradov, A.N. Sibirsev, V.L.
plankaning vyuqor.i x 0 | at Chataserdowidlrt /asilovaya elekgdnikai n g
i shl ash muddat i) rostil2a08i 2.h n®V7. 3t406gor i
ishlaganida ipga yuklamani kamaythis 8. Xoshimov A.A., Aripov N.M. Chastotro
magsadida elektr dvigatelning aylanish tezligi reguliruemiy asinsonniy elektroprivod
avtomatik ravishda pasayishi kerak, bu bilan shelkomotaniya / TGTU. T. 20082 c
eshil gan i pning uzilishi vV a oo6ralish

186



2056 AB S

9. Henmann K. Trends in
semiconductor devices and impact on power
electronics and electric drives / Inter. Cobfer,

187

ISSN: 3064966
JIZP XABARNOMAS

Power electronics motion controls ¢

Public.2014. Vol.2.p. 1289290

JIZPI XABARNOMASI



ISSN: 3064966
2065e A BB S JIZPXABARNOMAS

UDK 621.3.072.6:621.3.049.77
ELEKTR YURITMA YIGIRISH AGREGATLARIDA SAMARALI ISHLASHINING
MUHIM AXAMIYATLI OMILLARINI TANLASH

Aripov Nazirjon Mukaramovich
t.f.d., professor
Toshkentdavlat transport universiteti,
E-mail: aripovl110@gmail.com

Tojiyev Bekmurod Maxmudovich

doktorant
Toshkent todégimachilik va yengm s a
E-mail: bekmurodtojiyev02 @mail.com <

Ushbu ishda vyigirish agregatlari texnologik jarayonida elektr yuritmalarni sagli
i shlashiga taodsirlarini urganib chigishd I L
koorib chiqilgan ilftattlaisii plyingiami s daoj ayoc
mumkin. Yigirish agregati elektr dvigatelining aylanish tezligi, elektr yuritmasining is h

samaradorligiga bogod6liqliagi.

Kal it skorgopdlaming yetakchi mutaxassislari, raxbarlari, direio bosfﬂ:
injenerl ar, ishlab chiqgarish mudirlari, s h
bosh energeti kl ar, bosh energetik boéliﬁ m
yuritmalarni ishlash samaraliligi, yigirish agregatlani ng wunumdor | i gi ga 0s i

) HOdzdzts?2 toOBBIs] dLEyjdets o dzdw ded j l]’tf::WHﬁJ dz'
L dzj Clstetsf tcdo tsH SO ) S rdisdzEOUNBOE R (§ G d3gd -
ftoWHdd detsd3 Octej 6OIsj B" dzd oL wisr h jfls: .ff telstyd Minte v
By jlb feslsjOls! dzj ftoj tor oadets dadzd f jtedsHdAal) MS

1 dzj SstcsHea G Olsj dzv ftewHddz deséts OCGtej OO tsis W W
sdzs jor j Undmseddj o jnkhdr ffjuydoddhissdN ok
G dzOo dz' - d dzy Jj widg Hetsd 5 LOedL o sHMIse 53, Gdandz',__a) as.
G izO9 dzls G 15 &3 » Odzed yj MEsaEts slsHj d&zO, G &zOo dz' ~ 1 C
Ldgjtee jlsduyjmMisets tslsHj dz0 ftojHftedwisd?2 dzO Ctst WWdn
Ldzj SstesftcdosHtse, f tetsiddzodsHEdstg far @dstByds ! f tow H d dz

In this work, the influence of spinning units on the efficient operation of electric drives in
the technological process was studied. Six were taken as variable factors in the spinning unit. When
spinning highquality yarn, the process car bontinuous or periodic. Dependence of the rotational
speed of the spinning unit's electric motor on the efficiency of the electric drive.

Keywords: Influence of leading specialists, managers, directors, chief engineers, production
managers, chief mechanics and specialists of the main mechanical department, chief power
engineers, specialists of the main power department of enterprises on the cacowHficient,
the efficiency of electric drives, and the productivity of spinning units

Kirish tooqimachili k sohasi k ol
Yigirish texnologik jarayonida elektr mutaxassislari va raxbarlari: direktorlar, bosh
yuritmalar ni samar al i injanerlér,| ishiath chggarish tmadirlarii bdska r i n
tadgigotlashning birinchi bosqichida mexani kIl ar vV a bosh m €

sotsiologik ekspement (ilmiy tajriba) mutaxassislari (BIB), bosh energetiklar va
gooyil gan edi . Us hbu tajribada sanoatning

188


mailto:aripov1110@gmail.com
mailto:bekmurodtojiyev02@mail.com

ISSN: 3064966

205 A BB S JIZPXABARNOMAS
bosh energetik bodl i mil-jadwalda a kelirigan sshakldai
va boshqgalar ishtirok etdilar. anketalarga kiritilgan [1,2,5,11].
O6zgaruvchan omil | ar sifatida
yuqgorida kodérib chigilgan oltitasi olingan, u
1-jadval
Texnol ogi k jarayonning koorsatagi
Texnologi k jarayonni
Elektr yuritmalarni Unumdorlik Maxsulot sifati
Omil samarali ishlash Obzgar t | Obzgart
ragami illari dar dar
omillari . darajasi . darajasi
aja aja
Yuqori Pastki Yuqori Pastki
1| e 2
Elektr dvigatelni 2
2 aylanish tezligini
pasayishi O
Elektr dvigatelni Z
aylanish tezligini Y
3 gisga vaqtga <
oo0zgar. m
Elektr dvigatellarni <
4 ishlashida tebranish ><
vashovqin
5 Avtomatikaning al
buzilishi* N
6 Statik zaryadlanlshnl ~
sodir *bo
~ *Omillar, texnologik jarayonni koérsatkichl
xisobga olish uchun kiritilgan.
Usullari Shunda ul ar ga bogdl
Mutaxassislar har bir  omilga, nomlanuvchi bir turdagi daraja yozib

texnol ogi k jarayon k ogpa Gsyait skhi dcih.l aMagal aana, 6 sbodg
bodéyi cha 1 dan 6 gac h&i thao 6l gam Rardarbaj al a

ragamini (omil darajalar) berdilar. Tartib darajani bahol aydir, bog
ragami (omi | darajasi wchaacharnpjadbar Bodl sva,
uni ng tabdsiri s h u n c h abir piladatapni thahdldydi d/a h.k. Rnketab u
misol uchun ag muhim axamiyatga ega  xisobotlariga ishlov berishning ishonchlilik
bodl| gdamja, eny kam axamiyatga ega dar aj asi asoslanmagan m
bodl ga 6daraja, xisoblanadi. Bir gator bilan yigdéilishiga bogbod
xolatlarda mutaxissislar bir nechta omillarni  tomonidan taqdim etiladigan anketaning
ahamiyatga ega bodél gamundar aj asi baoxdbyoi rcohta b e
aniq ajratish i mk oni ysavollagga armp gavob bber&Hlam auwthuh a r
[4,3,6,7]. ravshan bodlishi kerak.
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Natijalar mashinal arining

Anketa mundarijasini imkon boricha bahol ash bodyi amtartibdeat i |
tushintirib berish maégettillggga muvofi g bodl ad
[8,9,10]. 2jadvalda yuritmalarni yigirish

2-jadval
Omildagi daraja
Mutaxassis Omildagi daraja
Mutaxassislar guruxi
ragami 1 2 3 4 5 6
Direktorlar I 2 1 5 3 4 6
Bosh muxandislar Il 1 2 4,5 4,5 3 6
Ishlab c_hlqarlsh I 3 1 5 5 5 5
mudirlari
Bosh mexaniklar va —
BMB v 1 2 4 5 3 6
mutaxassislari U)
Bosh energetiklar <
va BEB Y 1 2 3 4 5 6 :EE
mutaxassislari
Boshgalar VI 1 2 3 55 4 55 O
S - 9 10 24,5 27 21 34,5 Z
h - -12 -11 +3,5 +6 0 +13,5
h” - 144 | 121 | 1225 | 36 0 182,25 Y
Har biromilgamut axassi sl arni oltita guruxi t@(ﬁonl
tavsiflovchi, Sqgiymati quyidagiga teng m

~
=
N—r

k
s=3q X,
j=1

hmigdoridni ng ooO0rtacha qiym&bvgdashdar ajavartflya:
yaoni ~

P

k(n+1
h=s-d=s- X0, @N
bundak i mutaxassislar guruxi soni, u 6 ga tepg; omillar soni, shuningdek u ham 6 5
teng.
Ushbu muayyan tartib uchun

+
d:6(6 1):21:const (3)
Ekspertlik bahol ashni o0t kazish nazariyasi
mut axassislar fikrlarini uygounl i gi konkordat
giymati quyidagi ifodadan topiladi
an
Wzlkz(n3-_n)- A @
12 Ja'
bundaCd mut axassislarning har bir guruxi uchun bo
son, quyidagiga teng
1.
C.=—4a( -o. 5
j 123( ) (5)

G giymatini quyidagi ifodadan aniglash mumkin
190
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k
a Cj :CI +C” +...+Ck. (6)
j=1
Svahgi ymat |l ari ni xi s o bjadeaddhkeliriggmnun maodl umot al at
Darajal ayi oggiondihsiaming kvadrat. muayyan tar
guyidagiga teng

é_ h? =144+121+12,25+36+18225=4955.
Mutaxaséislarning har bir guruxi uchun
g, =C, =C, =0;
1
Cu =CV| =1_2(23' 2)=0,5;

1

CIII = 1_2(33 - 3) =2 (/)
Bundan <
3

a C, =05+05+2=3. =

©,
(3) ifodaga muvofig konkordatsiya ktoit

4955
W = =081

Le6-6)- 60 .

12 <

W Konkordatsiya koeffitsiyentining giymati alohida mutaxassislarning fikrlarini rodﬂiiajasinm
baholaydi va doimo nul bilan bir oraligéi%]o

OcWCcel
W=0 bool ganda al ohixali ham muayyan tartib oleyk t i v n>a<6lu
orasida muayyan t aN=t i bxisoblanishiga ishonch bildirmaslik kerak. ==

1 boodolganda esa, mu ayy an Topilgan konkordatsiy&s
keladi. koeffitsiyentining y m
Konkordatsiya koeffitsiyentining tasodi fan gooyil gad= d:
giymati, W = 0,81 teng, nuldan sezilarli olingan emas. Konkordatsiya-)
darajada farq giladi, shuning uchun koeffitsiyent i mfmegonima n
mutaxassislar fikrlari orasida jiddiy aloga (xi-k vadr at ) yor dami da C
mavjud. quyidagi ifoda bilan aniglanadi
Boshga tomondan, konkordatsiya
koeffitsiyent:i bar i bir nuldan farq gqgiladi, vy
an
XZ = = - = 1 4955 3 =243.
= +1) -
. %Cj 126C93(6 1 6.1
—kn(n+1)- ——
12 n-1
Ozodlik darajasr =fo 1 =60 1 =5 Muhokama

bodél ganda sol Bvs Ft243 i b o | Statistikadaozodlik darajasi soni deb

giymati (o5 = 11,1 bilan tabulyatsiyalangan turli tajribalar soni orasidagi fargi nomlanadi,

)1 ilovaga daraja. u orgali dispersiya va konstant soni
baholanadi. Qayd etilgan Hiridan mustaqil
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tajribadan  topilgan, ular  dispersiyani ushbu muayyan tartibdagi fikiww = 081
baholashda qod6l | ani | a dkonkordatsia koeffitsiyenti bilan
Ushbu xolatda bitta konstanta va oltita  muvofiglashtiriladi.  3jadvalda  darajalar
tajribaga egamiz. Shunday ek&gs = 11,14 yigoéindisini 06si shi t
= 24, 3, yaodni 95 % iragamlari keltirilganl i k bil an
tadbkidl ash mumki nki, mut axassislarning
3-jadval
Darajalar yigoéindisini o06sishi te&
2-kuzatish
madl umo S
bodoyic Omil darajalar
omillarning yi goi
tartib ragami
1 Elektr yuritmalarning buzilishi 9
5 Elektr dvigatelning a_yla_nish tezligining 10 (/)
pasayishi
5 Avtomatikaning buzilishi 21 <
3 Elektr dvigatelni ishlashida tebranish va shovqin 24,5 2
4 Elektr dvigatelning aylaniskezligini gisqa vaqtga 27
oco0zgarishi O
6 Statistik zaryadl ani 34,5 Z
Solishtir ma bahol asdhar hoa@lyarciha yied @ikt di Qini
yuritmalarni ishlash  samaraliligini  yigirish mos ravishda-p ad v al ni nlgr bita um
agregatlarining unumd ojoylashtyishgnamkin. a 6 si r i o mi ar i
1- rasmdagi aprior diagrammada, ularning <
4 ITouruh
» - I guruh ><
W - I gurun > . I guruh al
“JAT 1 N
L —
0 n; Nz ns nz 14 Iis 0 Nz 11 N3 11s 14 1ls
a b
1-r as m. El ektr yuritmalar i shi samar al il
uchun aprior diagrammalar: ad yigirish agregati unumdorligiga;
b d yigirish agregatini maxsuloti sifatiga;
Aprior (faktlarga asoslanmagan) koo6ri b chiqgishlardan i st
di agrammadan Kkoorinib t4-jadvalda dyigikish ,agregatlau righlab
omil Il arning tadsiri v achigaradigdn! amarsulot g sifatgeh o elektn | i |

birdek emas, yaobdni d a yudtnatainia ishlashi saearaliginig baihatashi s i r
i kki guruxga bodlish mbhmé&yhnchal darada mayyark tatibntcihjias
pastgi Agat | amni 8; 3;td4a s hkeliirilgan.et adi , natijada

va 6 omillarni ahamiyatsizligi tufayli keyingi
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Yugorida bayon et i Ihgoblashnkamaigh oshirarsich a—
A h=64 400 2,25 ¥ 4+116,25 296

i=1

CI ZQII 9;

_ 1. 3 : _1 i _
C, _12[(2 2) 2 2] L cC, —12(33 3) 2

k
G, =G/ =52 2 05 AC=12 85 05
i=1

Koeffitsiyent konkordatsiya

W= 1 296,5 9,49,
1—262(63- 6) -6 L —
4-jadvalm
Omildagi daraja <
Mutaxassis Omildagi daraja 2
Mutaxassislar guruxi
ragami 1 2 3 4 5 6 O
Direktorlar I 4 3 1 5 2 6 Z
Bosh muxandislar Il 15 15 4,5 3 4.5 6
Ishlab chigarish " 3 1 4 5 5 5 D:
mudirlari <
Bosh mexaniklar va m
OGM mutaxassislari \Y 2 2 5 4 2 6 <
Bosh energetiklar vg ><
OGE mutaxassislar V 1,5 15 5 3 4 6 —
Boshqalar VI 1 2 3 4 5,5 5,5 %
S - 13 11 22,5 25 23 31,5
h - -8 -10 +1,5 +4 +2 +10,5 | ™)
h? - 64 100 2,25 16 4 110,25
Konkordatsiya koeffitsiyentining mut axassislarning fikr/|
giymati W = 0,49 nuldan sezilarli aloga mavjud.
darajada farq qiladi, shu sababli 2. kriteriy giymati quyidagiga teng
X, = 1 296,5 7] 44,7.
—6®B6 1 —
12 6- 1
n2y® 14,7 tabulyatsiyalangaBgs konkordatsiya koeffitsiyenti bilan
= 11,1 qgiymat bilan solishtiramiz {1 butunlay muvofiglashtiriladi.
izoxga garang).nfes = 11,1<3, = 14,7, 5 adval da darajalar
bodl gani sababl i 95%0 6si sh tartibidagii or
tadkidl ash mu mk i n ki , Kkeltiriiganb u muayyan

tartibdagi mutaxassislar fikriv = 0,49
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5-jadval
Darajalar yigéindisining o06sish t
2-kuzatish S
maol umot | at Omil darajalar
omillarning tartib iraja’ar
, yi goi
ragami
2 Elektr dvigatelning aylanish tezligining pasayish 11
1 Elektr yuritmalarning buzilishi 13
3 Elektr dvigatelni ishlashida tebranish va shovqi 22,5
5 Avtomatikaning buzilishi 23
4 Elektr dvigatelning aylanish tezligini gisqa vaqtg o5
o6zgarishi
6 Statistik zaryadl an 31,5 (/)
l-rasmdagi b aprior diagrammada t ur i bdi ki , dar aj a Iqr |
omi |l | arni ul arning dguruxga bodl sa lnchi i d i
00si shi tartibiga guruxning od6sha to tt
maodél umot !l ar i -jadwailgh a n 6 ) past Afgatl amni O as|
joylashtiramiz. ahamiyatsizI|igi t ayl
Aprior di agrammadchiqishlardan i sti 0
éh2:121 132,25 4 9 36,25 144 449 <
i=1
=G < & z
1
C=—[(3 3) @& 2 25
=l 3 @ 2) >
1 —
i =Gy =—(2° 2) 05 D_
12
P N
ac=254,5 8,5 3FHc —
2 i Iﬂ
Konkordatsiya koeffitsiyenti
W = - 440,5 0.7,
562(63- 6) -6 3b
Konkordatsiya koeffitsiyentining fikrlardi o6rtasida jidd
giymati W=0,7 nuldan sezilarli darajada R, kriteriy giymati quyidagiga teng
farq giladi, shu sababli mutaxassislarning
)(WZ: 1 440,5 35 21,7.
—6MmB06 1) -
12 6- 1
Moos=11,1<Ry2 1, 7, bodbélgani satSalhindaw5%ilib, dar
i shonchli k bilan taodkidbgdédlhi guinkki nulsiu]) i mis h bw
muayyan tartibdagi mutaxassislar fikRii=0,7 natijalarini godél |l ash,
konkordatsiya koeffitsiyenti bilan butunlay davrida, yigirish agregatlari  dastgoxidagi
muvofiglashtiriladi. jixozlarning unumdorligi va maxsulotning
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sifatiga sezilarli darajadaato s i r kodérsdooégémachil ik

ikkita ahamiyatli omillarni tanlab olish va jihozlari, darslik kitob // Toshkent

imkoniyatini berdi: 2012. 121135Db

1) elektr yuritmalarning buzilishi; 6. Aripov N.M. Chastotaviy asinxron elektr
2) yuritma elektr dvigatellarini aylanish yuritmaning intellektual ish rejimlari.
tezligini pasayishi. CAvtomatlashtirilgan
elektr texnologik tizimlarning energiya
Foydalanilgan adabiyotlar samaradorligini  oshirishning  dolzarb
ma s al a-#4.@G8r22. &T.-s.6864.

1. N.M.Aripov, B.M.Tojiyev, 7. Xoshimov A.A., Aripov N.M. Chstotne
M.K.Otajonova.Yigirish mashinalarining reguliruemiy asinxronniy elektroprivod
chastotaviv asinxron elektr yuritmani shelkomotaniya / TGTU. T. 2000. 82 c
maxsus intellektual ish rejimlari // 8. Henmann K. Trends in semiconductor
Obzbekiston tooqi mac hdeViceskandjimpacham [pawer 2l€ctPoBics
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QURULISH
UDK.:691
KERAMZIT ISHLAB CHIQARISHDA IKKILAMCHI RESURSLARNI
TADQIQ ETISH

Purxanatdinov Aman Purxanatdinovich
Qoragalpoq davlat universiteti

Yerimbetov Berdimurat Karlibayevich .
Qoragalpoq davlat universiteti U)

Ushbu magolada keramzit ishlab chigarishda ikkilamchi xom ashyo resurslariﬂ
foydal ani sh i mk o n idgigot Hamomida ushbu dikalamchi gesurslarnin§
kimyoviy va mineral tarkibi, rentgenografik tahlil natijalari, keramzit namunalarning -fizi
mexanik xususiyatlari, tajriba namunasining elektron mikroskop tasvirlari, tahlil gilindi. Olin
natijalar asosidakkilamchi resurslar keramzit ishlab chigarishda samarali va igtisodiy jihatd
madqbul xom ashyo sifatida qod6ll anilishi |
tejash, atroimuhitni muhofaza qilish va chigindilarni kamaytirishda muhim alyatrkasb etadi.

Kal it & eo almkivi r-levdbs, fldikmexanik, sepiolit,bentonit, ikkilamchi
resur s, rentgenogr amma, el ektron mikroské
hagiyqiy zichlik, harorat, koopshish, dif

| MO ] dhhdj e Odr oL dsy dshisd Ak

tcj Mztecmtse 9 ftoesdL otsHMIse j CiltOdBBL dIs 0. ] :1><=
~d d&3d yd M d?2 d d3d dzd tc Odz! dz" 2 mMsmilsOo tisdr
o dzlsG j desctcOW d yd M sdgis~ COgPPzdnmd,s2 o PC tisB 16 O t
SOCYJ dLtsBOY jdzdw  CMff jtod d3j dzls Odz? dztsc ts BB&L%
BdCtsMEsfO. 10 thmMdse ] ftohizyj ddzr = L Ezd Is |
L WWJClIlsdo dats d L Cdesdsd ud MS d yJ dzjmfistotg B tc L tz
ftoesdLoBHMIsa O §€ jteOdBL dIsO. vOCt8?2 fSHAatH dd3j J
i MztemMtse, GrttOd Sy O0shj2 MtejHr d MsCtOh ]

sdzs yj o § Chjdadd@Cdolsqte-fip Oy, -ddfofddey med2, f
BJ dzlstsdzd Is, o Isstetf Jydzls @ | dusjcelOez0 , L dzj € Istetsdedz 2
f dzslsdetsfyls ! ojJtedzdd S zdzdIstsor j SlsaBBHT Hd sy Mdt
omfzydoeoOdzdj, HIWtOSIStsd3d Ists.

This article investigates the potential for using secondary raw materials in the production
of expanded lay aggregate. The study analyzed the chemical and mineral composition of these
secondary resources, results ofa¢ diffraction analysis, physical and mechanical properties of
expanded clay samples, as well as images of the experimental sample olbtaingld &€lectron
microscopy. Based on the findings, it has been demonstrated that secondary resources can
effectively and economically utilized as raw materials for expanded clay production. This
approach holds significant importance for conserving aatuesources, protecting the
environment, and reducing waste.

Keywords: e x p a n d-@ u a rc-tuarty, physicaimechanical, sepiolite, bentonite,
secondary resource,-pay diffraction pattern, electron microscope, bulk density, vermiculite
waste, diopsle, true density, temperature, swelling, diffractometer.
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Kirish godéshi mchal ar , masal a
Keramzit asosan bentonit gilini moddal ar , bir necht a
1250 harorat da kuytda &ddisrh y & 6 br s abtiil sahni
ol inadi . Sod6ngi vagtxamashymax algl i yk oxXd@m h i
ashyolarni tejash, olinadigan oshirish, keramzitning zichligini pasaytirish,

maxsulotlarning xusuiyatlarini yaxshilashva ko épchi s h o r midhi lgddan i
chigindilarni utilizatsiya qilish maqgsadida kuydirish haroratini pasaytirishda samarali

ishlab  chigarish  jarayonida har xil gool I @glil adi
koo6shi mchal ar I shl ati | @ogdd.ani ISgganno attad gi g
chigindilardan foydalanish orqali Maol umki , Uchsay bent

xomashyol arga bool ga nishtatadhigabish uchuh Qarogtigi gnaglangan
goplash bilan birga 180% gacha [3-6]. Keramzit ishlab chigarishda Uchsay
xarajatlarni kamaytirishga erishish mumkin. bentonit gili bilan birgalikda ikkilamchi
Keramzit ishlab chiqarishda resurslar qooél |l anil gaan
kodél |l anil adi giagsonk 406 s haz amcdildar nMCHJ godsh
dan ortigq bool ib u | ashlam kalatdagd ehigindisi gau Tehirtibgog
boolinadi: ker amzi t niwverqikulgini f boyitishn jjaraygnada s hodil '<eCs
va i shlab chigarishdaokbotgpshi schh-iagmminldiskbu i=a=i
oshirish uchun qoo0s hi ohgihdddrnag kimyoviy taxlil nat@glarini
Ayrim holl ar da g aniglash i uchurmGOISH r264R385 bilan
guruh va kichik guruhlarga ajratish shartli  belgilangan standart silikanalitik usul
ravishdaamgla oshiril adi. Babgbchbhadati kdzirl di

NO

JIZP| XABAR

a

lrasm. a)fiQodongdirot s okbraonasiaingshtam o
holatdagi chigindisi va b) Tebinbulog vermikulitini boyitish jarayonida hosil

bodl gan chiqgindisining Kkt

AQoongoirot soda chigindisiming kimydViZ taxlil natijalaril-
goo6s hma kor xonasi ni ndgadvaiddKelarigan hol at dagi
1 -jadval

Qooéngdbéirot soda zavodi 6 MCHJ QK shl

Komponentlar migdori, mass.%
Namuna Erimagan
) NaCl | NaCO; | CaCO;z | Mg(OH), | H,O Na,SO, gan
chood6ki
1 14,31 0,045 31,05 8,96 40,51 0,13 4,43
2 15,10 | 0,049 30,98 8,12 41,37 0,11 5,64
3 13,9 0,039 31,89 9,03 39,95 0,15 4,03
O6értag 144 0,044 31,30 8,70 40,61 0,13 4,7
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Qodngodirot soda z aboshgdriladigad C HZamoQakiy
chigidisining rentgenografik tahlil natijalari difraktometrida rasmga olingan.

1rasmda keltirilgan bo 6 BundanurlamishmamaCiuakrUn i, ng 2
difraksion maksimumlari DRONM,0 108 0 AfiltrNi tshliin wuzun
uskunasida va LABX  XRB5100 tok rejimi va trubkaning kuchlanishi 30 mA,
(Shimagzu, Yaponiya) kompyuter vositasida 30 kVt).

> OTH. ©IX.
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Qoongodirot soda 1z av o dBuadanMC tashgai@Q K Tebinbuloq
chigindisining rent ge weorgkulignmrbayisishd arayonkda ohosil s
mumkinki, aniglangan difraksion bodl gan chiqgindinin
maksimumlar asosan tekisliklararo o 6r gani | g aadvalda okéltirilgam.
masofalari d=0,302; 0,281; 0,249; 0,209 nm Vermikulit ~minerali haroratni  keskin ___
larda anidg a ndi , p a-kvars uchaim o r ravishda 4@1L 0 0 0 har or aQ_
d=0, 333; 0, 425 ; -kvalds, 1 8térmikn ma évsai r U koor sat i
d=0,342 0,185 0,162 nm ekanligi aniglandi. dastlabki hajmidan 15 marotabagach
Bunda, past intensivliikka ega difraksion ko épchi s h Xususiyat 5
maksimumlar esa dala shpatlariga mansub t ad s i r etuvchi omi | | |
bodl gan mi nerall argatomegi dbhhi haethadlggni I
d=0,381 0,324 0,324m bilan tasdiglandi.

X755

2 -jadval
Tebinbulog vermikulitini boyitish jarayonida h o s i | bodél gan chiqgindin

Oksidlar %
Siyf|Alls|Fefs| Ca [|Mg [| SOs|Nayf | Ko [s . | Summa
TB1 44,03| 6,14 | 10,32| 20,37| 14,72 0,4 | 0,98 | 0,4 | 4,20| 101,56
T B2 47,96| 4,16 | 9,27 |17,34| 15,03| 0,2 | 0,69 | 0,5 | 3,91| 99,06
T B3 42,85| 5,67 | 11,13 19,67 13,58( 0,3 | 0,78 | 0,3 | 3,80| 98,08
TB o01(44,94| 532 | 10,24|19,12| 14,47 0,3 | 0,82 | 0,4 | 3,97 99,58

Namunala

2i jadvalda keltirilgan Tebinbuloqg chigarishda ikkilamchi resurs sifatida
vermikulitini  boyitish  jarayonida hosil kodshil ganda -mexanikn g
bodél gan chigindining xususiyatiaria tasy gilishi anaptganb i d a
aniglangan  oksidlar  keramzit ishlab
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0.320

1.122

T
10.00 20.00 30.00 40.00 50.00 €0.00 70.00
Cu-Ka1 (1.540600 A)

2theta
2rasm. Tebinbuloqgq vermi kulitini boyitiw
rentgenogrammasi

2-rasmda Tebinbulog vermikulitini chiqgindisi mi gdor i £
boyitish jarayonidavemmiskwlitbo%hmmhjrga@aE
chigindining rentgenogrammasi keltirlgan ol i ni b 1070 da kuy
b o 6 lasoban diopsid, sepiolit va kvars Eng maqgbul tar ki bd%
minerallari aniglangan. Diopsidga mos gi | i 90 % va Qo 6 nglo

masofa quyidagi giymatlarda kuzatilgan: A Tebi nbul aqo v e rr2mo k

keluvchi effektlar tekisliklar orasidagi MCHJ QK distiller chigindisi 10%, %
|
d=0,418; 0,320; 0,297; 0,293; 0,288; 0,252; migdorlarda olindi.

0,250; 0,214; 0,203; 0,162; 0,141 va 0,140 Natija: Tadqgigot ishida magbul tarkib m
nm. Sepiolit uch n X 0S bodl gaasosigafi AZKAMARO MCHJ r
guyi dagi qiymatlaridaislmlambyocnhihaéigan:s%
d=1,122; 0,827; 0,702; 0,443 va 0,351 nm. kuydirib keramzit namunalari olindi.
Kvarsga mos keluvchi effektlar esa d=0,332; Olingan keramzitning fizikmexanik
0,212; 0,182; 0,154 va 0,152 nm xossalari quyidagicha: sigilishga
giymatlarida kuzatilgan. mustahkamligi 3,5 MF%,
Uchsay bentoniti va ikkilamchi kg/m3, hagqiyqiy zichligi2,6 g/sm3, ochiq ! N
resusl arning tahlill agbovaedry Q'Ani%,gaync-ai,ﬁlﬂy-i-gn
qguyidagicha tarkiblar ishlab  chigildi, %. Goovakl ikl ar-rasmdaa ni
bentonit gilining mi Qo0 i ehtad 5 athod ava kuyc
Qoongdirot soda zav o dnamunikbiAg eleRndn rdikroskiop thslirdar
keltirilgan.

3-rasm. Uchsay bentonit gili va ikkilamchi resurslar asosida olingan keramzitni 1070
haroratda kuydirilgan tajriba namunasinin
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3-rasmda keltirilgan tajriba Uchsay bentonit gili va ikkilamchi
namunasining elektron mikroskop taani resurslar asosida ol in
natijalariga koor a daroratda kuyddirilgan tajsban haanundsaing

géovakliklar borl i gi n rentdemogranimashrasmda iedtiriigan

Mmoo ® YN @O 0 0 0
m o mom a0 o m o8

P I I N ]
o b oo @O u oo

2]

il

H

]

]

g 045

" 036

o

8 K 134

30.00 35.00 “0.00 45.00 50.00 55.00 50.00 65.00 70.00
Cu-iKal (1.540600 &) Ztheta

4-rasm. Uchsay bentonit gili va ikkilamchi resurslar asosida olingan keramzitni 1070
haroratda kuydirilgan tajriba nam

Keramzit namunasining ushbu minerall ar keramzit
rentgenogrammasida  vollastonit d=0,293; talablarga mos kelishi aniglandi. Bundan
0,228; 0,181 nm; mullit d= 0,369; 0,343; tashgari mazkur ikkilamchi resurslardan
0,293 nm, yuqori haroratli kvars d= 0,425; foydalanish natiyjasida atrafuhitga zararni
0,334; 0,245; 0,228; 0,223; 0,212; 0,197; sezilarli darajada kamaytirilishga eristaly
0,181; 0,167; 0,152; 0,137 nm, gematit
d=0,369; 0,265; 0,249; 0,181; 0,165 nm va

gisman anortit mineraliga d=0,321; 0,310;1' [ ZOySq2 w.1. ) osqL o BH&_[S

0,283; 0,197nm difraksion maksimumlar .
mavjudligi aniglandi. oo 1. [dOytd 2 . ?#fr]dz LHH‘}ﬁ

Xul osa. Tadgiqgot | %(043/%;) éE!<8 (11 gg{j‘H 16152 géal@[g
s
¢

Foydalanilgan adabiyotlar

| XABARNOMASI

Uchsay bentonit gild@ n.g o5 4 a

zavodi 06 MCHJ QK dlst fya/ﬁapsllk MnSgtor%\)T 10%

Tebinbulag vermikulit chiqgindisi 2 i
mi gqdorl ar da qooshllgabre\ggo[%t?amz {nF" "%ﬂ? “k’o

mexanik xususiyatlariga va shisha fazaS|ga3

tabdsiri aniglandi. ¢§§%|S§Z§§€H&F?§S$rls(ﬁf‘léx;c
tarkibidagi oksidlar va ishqorlar keramzitning fdj Hise Odd j ' 'q’ O dz0 dzqf L
kuydirishda haroratning pasayishi, dzd dzd s 5 6 15 frotge w H W
mustahkamlikning esa ortishi aniglandi. Cj oL d Keversuny 5 j o dzd yj MS
Ushbu tarkib natiyjasida olingan keramzitning #OkSd. 2025. -1 (130).

t o 6 k mehligi 680 kg/m3, silindrda 4 Sabi B zbl a n at Piun o v
siqilishdagi mustahkmaEIrlgn{be%/ 5/ oo(hgtjan(

namunalar olindi. Uchsay bentonit gili va

ikkilamchi resurslar asosida olingan keramzit B.A, Reymov B.Q. Study Of the chemical

mlneraloglcal composition and properties of

namunasi GOST 9759 0 bodyi % h a

ays shsay bentontlthk clay of
m!JSthf‘.hkf"‘m'b' g k|P15° M7 @Fafé At For obtain®d &eMfic heat
z1c gl 0 6 ykalarga amos insulati arﬁraterlals,// Science and [Edtion

keladi.  Rentgenogrmmlarda  aniglangan in Karakal pakst ale8 202 3
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. Sabirov B. u. , Pur k hajtadsdld mdzd/ls © ¢o. Ps S E 3z’
Erimbetov B.K. Analysis of the mineralraw BOMIsd ¢ On H dzw Hstetsy dztsG s

material base of bentonite clays in the dwlstetsdIlsj dzz Mlsets  OtrdIlsi ¢
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Ushbu magolada sement hamirining yoyilish qobiliyatiga n e r a | goods h i @ hal

kompl eks ravishda od6rganil di. Tadgiqot | ayo
ishtirokida sement hamirlari tayyorlanib, ularning reologik xususiyatlari, xususan yoplshqo va
plastiklilrikodrashdtiki cdill i ndi . Ol'ingan n -
goo6shi mchal ar sement hamirining yoyilis g o
berilishini osonlashtirsa, boshqalari esa aksincha, yoyilish darajasini cheklaydi. ral
goodosnthal arning tarkibi va ularning seme@f m
joylashuvchanligiga sezilarl:i tadsir ko&Esat
aralashmal ar i tar ki bini opt i ma lidi gasshilashda ansaly ~h a m
ahamiyatga ega.

Kalit so&lar. s e me nt hamiri, mi ner al qoéshi@hal

xususiyatlar, yopishqoqlik, plastiklik, beton aralashmasi

)| H O dzdats 2 fMlsOls! j o fmMj Mis stets dzdzj dmimdzi H 5 o= dzts
@i COj BsMls: yj @) desdesets kjmso. 1 t©Odks O 1
ftcdetslstso dzj dz M dmMftsd Lo Odzdj d3 teOL dzd ydz' =

qdzgj tolsdzr ©), fwsfdj Yjct fsojHY dd OdOddL (

oW L CtsMmisd d . ZPiE¢ kB §sCO0L Odd, ykts )S sk
Pz yh Osls ftsHo gy desils: yj @) desdesets kjMmsO  for
ptj kY COC HBbkcedj, ®&Oftslsdeo, sctOddydsOosls Ml
WdLdudmMedj r~OLOSIsj tOd fids@tendj HitsB O is@d BtsH § 2 fMise d j
sCOLMr908ls L dOydlsj d dzts g o dzd W dzd § O ftso jH]jdad ]
fteOCdyujMS ks vyj dedetsfls! Hdw sSfsdidL Oydd Msmsos
L O ZE Ol Oydtsdzdz n fo 52 fMisse .

sdz¥ Yjorj fg gz ez glzBels Isd Mists, ®Bd dzj e ©Odz! dz" j§ Ht5B (
tjsdsedyujMSdj Meow2fMise O, owLCwMmls! , § &OMmlsdydasfls

This study provides a comprehensive investigation of the effect of mineral additives on the
flowability of cement paste. Cement pastes incorfpagatarious types of mineral additives (both
active and inert) were prepared, and their rheological properties, particularly viscosity and
plasticity, were analyzed. The results demonstrated that certain mineral additives significantly
improve the spreaddily and workability of cement paste, while others tend to reduce its
flowability. The chemical composition and physical characteristics of the additives, as well as their
interaction with the cement matrix, were found to play a critical role in detergnpaste behavior.
These findings are of practical importance for optimizing the composition of modern concrete
mixtures and improving their performance properties.
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Kirish zarracha o6l chami, sirt

Soonggi oo6n yil Il ibkillaarnd a haqurbd g &lhi gdi r .
sanoatida betonning yangi turlari va ularning kattalashgan sari sement pastasida suv sarfi
samarador |l igini os hi r ormdi, Huo @sai cydydish kgobiliyatinga b

izlanishlar olib borilmoqgda. Betonning asosiy = kamaytirishi mumkin [1617]. Shu bilan
tarkibiy gi s mi hantirioingl gabni r g@amentayr i alar spments hi m
reologik xususiyatlari aralashma sifatini  matritsasida ikkilamchi reaksiyalar (putsolan
belgilovchi eng muhim omillardan biridir. taodosir) hosi l gi |l i b,
Aynigsa, sement hamirining  yoyilish strukturasini mustahkamlashga yordam beradi
gobiliyati beton aralashmalarning qoliplarga  [18].
todliq joylashishi, Bugung t a h kumdal i k yuqori
koérsatkichlari va vy a khuarriayk armacmsamlloitkmiange%a gb
muddatli  chidamliligi  bilan  bevosita zichlanuvchi beton (sefompacting concre
bogol idgdir [ 1 i SCC) ishlab chigarishda mine

Sement ishlab chigarish jarayonida go 6s hi mchal ar dan Ey da
katta miqgdorda energiya sarflanishi va ahamiyat kasb etmoqda [120]. Chunki
kar bonat angidrid ( C @unglay aetanlartlai bsemeanth ihqnhirim
ekologik muammolarni kuchaytirayotganligi  yoyilish qobiliyati asosiy texnologik tak
sababl i, sement i st ehisabtahadi.n i Shik a maig,t i Mmin
b o 6ha iiz@anishlar dolzarb ahamiyat kasb go 6 s hi mc hal ar ni migilmiy | i

etmoqda [46]. Shu sababli sementning bir  jihatdan baholash, ularning samargd
gi smini turl i mi n e r a | nisbaflaridi sahiqlastc Ve aolptenal tarkiblal:%n
al mashtirish, yaodni gishlabs h ichggsh a zdmormgawdyl o \bet
materiallardan foydalanish keng targalmoqda. t exnol ogi yasi ni ng t uv
Ular gatoriga uchuvchi kul, biridir. ?<
granulyatsiyalangandomna shlaki, silika Shu nuqgtayi nazardan, ushtu
tutuni, tabiiy puzollanlar va metakaolin kiradi  tadgigotning asosiy magsadi turli minera| =
[719]. g o 0 s lalarmmg h sement hamirinir@_
liImiy adabiyotlarda qgayd etilishicha, reologik xususiyatlari va yoyilish qobiliyatiqs\]
mi ner al gooOshimchal art adesmeantni haenk spenriinmge-at al
reologik Xususiyat | arhangda olinganz hatijaar | dsosidat dafos)i r
koorsatadi . Masal an, tuarhkiviclhar i kul ope meat | as
pastasining yoyilis qobiliyatini oshirib, uni asoslangan tavsiyalar ishlab chigishdan
osonroq ishlov beriladigan qiladi [101]. iboratdir.
Silika tutuni esa juda mayda zarrachalarga ega Material va metodlar
bodl gani sababl i s e me nTadqgigothjaraydnidai analin ga sintez
yopishqgogligini kuchaytiradi va yoyilish usullari, shuningdek eksperimental tadgiqot
gobiliyatini kamaytiradi [12]. metodidan foydalanilgan.
Granulyatsiyalangan domna  shilak va Portlandsement. limiy tadgiqot ishda
metakaolin sement matritsasining gidratatsiya A Qi zi | qu ms e me nt 0142,54dJ ni
jarayonlarini jadallashtirib, sement hamirining  turdagi  portlandsementidan  foydalanildi.
reol ogik bargar or | i gPgtandsement caslsaayr i t| d ®2020r3 110
koorsatishiilshni gl an g a ntalgblariga mos keladi [21].
Reologik tadqgigotlar shuni Portlandsementning mineralogia kimyoviy
koorsatadi ki, g o 6 s hi mdankilarid ¥ Zjadvalarda ke#tidgan r | faga

ularning kimyoviy tarkibi bilan emas, balki
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1-jadval
Portlandsementning mineralogik tarkibi
CsS C,S CsA C.AF
55,6 17,9 6 13,7
2-jadval
Portlandsementning kimyoviy tarkibi
SIO, Al;03 Fe,Os CaO CaO (erkin) MgO SO; K.j.y.
20,91 5,16 4,53 63,46 0,45 2,81 0,39 2.16
Portlandsementning fizikne x a ni k Kk o duyidag 3jaklvialdatkeltiilgan.
3-jadval
Portlandsementning fizik-mexanikk o 6 r sat ki chl ar.
Normal Portlandsement Rzs, MPa } , U/| Solishtirma| Donalari
quyuqligi,% | hamirining quyuglanish sirt yuzasi,] oO0r t a
davri, min. cnf/g diametri,
boshlanishi ohiri em
28 180 320 47 3,14 4336,3 4,4
Portlandsementning rentgedifraktogrammasi va granulometrik tarkibi quyidagi 1 va
rasmlarda keltirilgan
. nes e i .
ngnag?DOA a\ezg &

Intensity
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2 Theta
1-rasm. Portlandsementning rentgen 2-rasm. Portlandsementning
difraktogrammasi granulometrik tarkibi

Mi ner al g o 0 s hrutsolanh a | a r Mikrokremnezem. Asosan kremniy
g o 6 s hi mamdnaviy gurilish sanoatining oksi di (Si O ) dan tashk
muhim gismiga aylanib bormoqgda. Putsolan kukun ko 6r i ni shi dag:i mi ner
gooshi mchal ar ni bet on diaoblagadié s hi s h n dddgigotiarsla d a
uni ng eng gi mmat komp@hzmdtik olmbdb o hemt ® h AlJ
portlandsementni tejash, mustahkamlik va mikrokremnezemi ishlatilgan.
chidamlilik xossalarini yaxshilash imkoniyati Mi kr okr e mn &M3te253:20256 2]
paydo b o dnhiya d itadgiqotdal talablariga mos kelishi aniglandi.
portlandsement tarkibiga mineral Mikrokremnezemning  granulometrik
goo6shi mchal ar si f at i d aarkibB-tagmdakettirdgaam e z e m, k ul
changi vV a mi krokal sitni goo6shi b, sement
hamiri xossalariga taoésirini odébrganilgan.
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' /1 0 [mamimen | %
% # 0.000-0.020] 0.00
50 #  [oo0200050] 0.0
n 7 [oos0-0100| 0.00
2 60 s E[0100-0200| 091
£ 50 s [0200-0500] 1381
= a0 s+ s |os00-1000] 859
30 ¢ 3 1.000-2.000] 13.32
20 x./ ,  |2.000-5.000] 5098
10 \ ; 5.000-10.00| 12.28
o [ }3_ 0 10.00-20.00 ( 0.01
0.01 0.1 1 10 100 1000
Pazmep (MKmM)
3-rasm. Mikrokremnezemning granulometrik tarkibi
Kul changi- bu i ssiqglik elektr stansivyal ar:i k o
yengi | va mayda qgqoo06shi mc hlaemmyaokstdiu($i®) tva alyurminiy ar |
(Al203) mavjudligi sababli yugori putsolan faollikga eff8]. Tadgiqotl ar s i

ni
changi gooéshilishi bet onni vV a
kirishish ghanliknikamaybradi. k a z u v

Tadgigotlarda Angren IESning kul changidan foydalanilgan aa u
javob berishi aniglangar24.

Mikrokremnezem va kul changining xossalari quyid&gadvalda keltirilgan

ng

must ahkaml.i gz

2D B tablarigd_)

A

N

<,

4

4-jadval
Faol mi neral qod6dshimchal arnin
Material nomi Xaqiqiy zichligi, Too6kma z| Solishtirmasirt yuzasi,
glent kg/m?® cnf/g
Mikrokremnezem 2,375 212,42 23328,1
Kul changi 2,1 523 6728,3

Kul changining granulometrik tarkibi 4 -rasmda keltirilgan

100 vJ'IL‘;"r_ s | Ouam (pim) o
" ( 45 [Go00-0s500] 015
> ( ﬂ‘ 4 [os001o00] 125
7 A f N 35  [1oo00-2000] 348

s 80 y I'--" 2 B(70005.000] 13.13
T S0 i 253 [5.000-1000 | 1509
=@ Ml > s |10.00-20.00| 18.94
30 M 15 |[20.00-45.00] 28.60
20 M , [45.00-75.00] 1542
10 I ] o5 |15:00-1000] 313
T 100.0-200.0| 0.81

g.m /R 1 10 100 1000 0

Pazmep (rikr)

4-rasm. Kul changining granulometrik tarkibi
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Mikrokalsit. Maydalangan va mayin tomoni dan i shlab —
gilib tuyilgan, 5 dan 5dO%015ialabianiga geokedalii25. b o é1 gan

o6ta dispers ohaktosh kulklumiiy htiasdogbilgaontaldair.d aB uq
kalsiy va magniy karbonatning yuqori gooshi mchal ar ki myoviy
migdoribo 61 gan i nert oq kwd&ksusalbeaordilgad, tadsngi ni [
umumiy migdori 98% da nbirikisoblandddo 61 maydi .

llmiy tadqiqotlarimizda foydalanilgan Mi ner al gooshimchal ar
mikrokalsit Jizzax viloyati Bahmal tumanida  tarkibi quyidagi5-jadvalda keltirilgan.
j oyl ashgan AMi crocalcite Us mat o MChJ

Mi ner al gooshimchal arning Ki myoviy t a
mikrokremnezemning asosini SiQ tashkil gilishini, Kul changining asosini SiO,, Al;O3, va
TiOt ashkil qgilishini kodorsatdi

5-jadval

Mi neral qod6shi mchaskbiar ni ng ki myovi
Mineral , . .
qo 6shin SIO, Al>O3+TiO, FeO; CaO MgO SO; k]y

Mikrokremnezem| 90,84 2,34 2,1 0,5 0,22 0,2 3,34

Kul changi 58,88 19,26 8,34 7,28 1,05 0,8 4,01

Mikrokalsit 3,01 1,08 0,3 53,38 1,98 0,18 | 39,75

Suv. Sement hamirini tayyorlash Tadqigot natijalari.
uchun vodoprovoddagi ichimlik, hamda Dastlab sement hamiriga kimyo
vodorod kodérsatkichi gepdlshédmctdani niganm ads i
bodl magan (yaodni nor &« ® my oevmays ,q o d atkimmch a I qc
gogoozini gi zi l rangaga Sembnd damirimyyilidhiga &imyovi
suvdan foydalaniladiZ6] gooOshi mchal ar B-r@agins

keltirilgan

RNOMAS

3 i
—b—TTomummact MNo956

ety lyly
_Lﬂ. = RC-1

Ll
/(/r PC-08-SC-7
1
10 v A —ePC-08-SC-4

5 | = o Chryso Delta-6325
PR-196
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NI -

Yoviluvchanlik, com
v

0 010203040506 0708009 1 11

Kimyoviy go'shimcha migdori(sement massasiga nisbatan), %

5-rasm. Sementhamiriy oy i | i shi ga ki myovi2y] qodshi mch

Ki myoviy g o 6 s hi mc h auperpragfifikatosi e m@ 89t dozirovkada
hamir. yoyilishiga haadysniqgildi. n i oO0rgani sh
davomida eng yax®6i koor Quitlagii ¢ B-rasmdaP R Kimyoviy

goo6shi mchal arning semen
talabchanligiga tadésir.i
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6-rasm.Se ment hamiri suvga taIabchanI[QSﬁ;iga(fDim;

Yuqoridagi grafikdan kelib chigib, gorishma minkonusda yoyilish diametrlari <
Kimyoviy go6s hi mchal a-196 i cghanddaay PtRadsir qi l ga%i gi

superplastifikatori sement hamirining suvga Quyidagi Frasmda Kimyoviy,
bodél gan talabchanligimio6édhBimhchan 0, 8i &6 da
kamaytirishi aniglandi. superplastifikatoridan  sement  massas
Sement hamirinig yoyilishiga mineral ni sbatan 0,8 % mi q‘% i d
gooshi mchal ar turi vasemenguadoni abagi t0a 637 ) 0 0
tadqiq etildi. sement massasiga nisbatan 5%, 10%, 1<E)
Bunda kul changi, mikrokremnezem va  20%, 25%, 30% miqdorlarda kul changf
mikrokalsitni sement massasiga nisbatan 5%, qo 6 s hi | ganda uni ng @o y i
10 %, 15%, 20%, 25%, 3 00% zqooadssirtenghng atnad a ><
al
N
™
7-rasm. Sement hamiriy oy i l uvchanl i giga kul <chang

O6t kazilgan tadgqgi qgot | avuqoridagittarkiblkh sementa harkitga
changini miqdori oshgan sari sement mi kr okremnezem 50®%hi mct

hamirining yoyiluvchanligi 23,7 cm dan 18,4  15%, 20%, 25%, 30% miqgdorlardgo 6 s hi | i s
cm gacha gisgarganligniglandi sababli sement hamiri yoyiluvhanligining
00 zgar i s-asnidakeldrijgans i 8
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