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TOZALASH QURILMASINI TAKOMILLASHTIRISH ASOSIDA TOLA SIFATINI
SAQLAB QOLISH

1Zokirjon Erkinov, 'Maftuna Inoyatova

To‘qimachilik sanoati mahsulotlari texnologiyasi, Namangan to‘gimachilik sanoati instituti,
E-mail: zokirshoh77@mail.com, tel: +998993164416

!To*qimachilik sanoati mahsulotlari texnologiyasi, Namangan to‘qimachilik sanoati instituti
E-mail: inoyatovamaftuna.1550@mail.ru, tel: +998972551550

Annotasiya. Magolada korxonalarda xomashyodan samarali foydalanish bo‘yicha amalga
oshirilgan ishlar o‘rganib chiqildi hamda mavjud titish—tozalash agregatlari tarkibidagi mashina va
uskunalar parametrlari tahlil qilindi. Tozalash mashinalarida tola tarkibidagi begona arashmalarni
ajratib olish ishchi gismlari parametrlarini o‘rgangan yetakchi olimlar ishlari tahlillari natijasiga
ko‘ra, ip yigirish korxonalarida ajralib chiqadigan chiqindi tarkibiga yigirishga yaroqli bo‘lgan
tolalarni ajralib chiqgishini kamaytirish uchun ishchi qismlarni takomillashtirish kerakligi aniglandi.
Chiqindi tarkibidan yigirishga yaroqli tolalarni ajratib oluvchi qurilmasi tayyorlandi va ishlab
chiqarish sharoitida sinovdan o‘tkazildi. Natijada tozalash samadorligi 9-10 foizga oshdi.

Kalit so‘zlar: garnitura, baraban, cho‘tka, tozalash, samaradorlik, geometrik, parametr.

COXPAHEHHUE KAYECTBA BOJIOKHA ITYTEM COBEPILIEHCTBOBAHUS
YCTPOUCTBA OUUCTKH

AnnoTtanms. B crarbe u3ydyeHna pabota, mpoBogumas 1mo 3pQGEeKTHBHOMY HCIOIb30BAHUIO
CHIPbST Ha TPEONPUATHAX, a TaKKe MPOaHATU3UPOBAHBI MapaMeTphl MAaIlIMH U O00OPYIOBaHUS,
BXOJISIIIIMX B COCTAaB CYIIECTBYIOUINX OYHCTUTENBHBIX arperaroB. [1o pe3ynabratam anammsa padoT
BEAYIIMX YYEHbIX, HM3y4YaBIIMX IapaMeTpbl pabO4YMX OPraHoB OYHUCTUTENBHBIX MAIIHH IS
OT/ICJICHUS TIOCTOPOHHUX MPUMECEH OT COAEPKUMOTO BOJIOKHA, OTPENENICHO, YTO pabodyre OpraHbl
HYXXJIQIOTCS B COBEPLICHCTBOBAHUY C LIEJIBIO CHIPKEHHUS BBIXO/1a IPUTOIHBIX JUISI IPSICHUS BOJIOKOH
B OTXOZbI, OOpasylomyecs Ha NPSAWIBHBIX TNPEeNNpUATHAX. VI3roToBIEHO M WCIBITaHO B
MIPOM3BOJICTBEHHBIX YCIOBHUSIX YCTPOMCTBO JUIS OTIENIEHUS MPUTOTHBIX IJIsl MPSACHUS BOJIOKOH U3
BOJIOKHHCTBIX OTX0/10B. B pe3ynbpTrare 23(peKTHBHOCTh OUMCTKH MOBBIcKIach Ha 9-10 mporeHTos.

KiaroueBble cjoBa: rapHutypa, OapabaH, IIeTKa, OYUCTKA, 3(PPEKTUBHOCTD,
reOMETPUUYECKUI, TapaMeTp.

B cratee paccmaTpuBaroTCs BO3MOKHOCTH JOCTHIKECHMS IIOJIOKMTEIIBHBIX PpPE3YyJIbTaTOB
MyTeM MIpPOBEIECHUS HCCIECIOBAHUN HAa COBPEMEHHOM H3MEPUTEIBHOM O00OpPYIOBaHMUHU, CIIOCOOHOM
Y/IOBJIETBOPUTH CETOAHALIHME TpeOOBaHHS K (PU3MKO-MEXaHHMUECKUM CBOIMCTBaM TPHUKOTAXKHBIX
IIOJIOTEH B 3aBUCHUMOCTH OT TOrO, I/I€ IUIAHUPYETCS UX HCIOIb30BaHUE. Y UYUTHIBAA
BO3yXONPOHUIIAEMOCTh, IPOYHOCTb, CTOMKOCTh K HWCTUPAHMIO, Aedopmanuu, ycaake U Apyrue
CBOMCTBAa TPUKOTAXXHBIX IOJIOTEH, CTAHOBUTCS $CHO, I KaKHMX LEJIEH MOXHO MCIOJIb30BaTh
TPUKOTaXXKHBIE II0JIOTHA, TO €CThb JUI HM3FOTOBJICHMS KaKUX M3ACIMM OTHU II0JIOTHA MOXHO
HCIIOJIb30BATh.
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MAINTAINING THE QUALITY OF THE FIBER BY IMPROVING THE CLEANING
DEVICE

Abstract. In the article, the work carried out on the efficient use of raw materials in
enterprises was studied, and the parameters of machines and equipment included in the existing
cleaning units were analyzed. According to the results of the analyzes of the works of the leading
scientists who studied the parameters of the working parts for the extraction of foreign impurities in
the fiber in the cleaning machines, it was determined that the working parts should be improved in
order to reduce the separation of the fibers suitable for spinning into the waste produced in the
spinning enterprises. A device for the production of a device for separating spinable fibers from fiber
content was prepared and tested under production conditions. As a result, the efficiency of cleaning
increased by 9-10 percent.

Keywords: headset, drum, brush, cleaning, efficiency, geometric, parameter.

Kirish. Paxta tolasini titish-tozalash agregatlarida gayta ishlash bo‘yicha zamonaviy
texnologiyalarni tadbiq qilish, paxta tolasidan tayyorlangan mahsulotlarini ishlab chigarish bo‘yicha
bir gator tanigli xorijiy olimlar katta hissa qo‘shganlar. To‘gimachilik tolalari sifatini tadqgiq etish va
tozalash jarayonlarini takomillashtirish va ikkilamchi xomashyodan foydalanish muammolariga
respublikamizni tanigli olimlarini ilmiy ishlari bag‘ishlangan. Ular ushbu sohada nazariy hamda
amaliy izlanishlar olib borib ip sifatini oshirish, xomashyodan samarali foydalanish va ishlab
chigarish samaradorligini oshirish bo‘yicha salmoqgli natijalarga erishgan.

Shu bilan birga, bugungi kunda paxta tolasini sifatini oshirish orqali ip sifatini yaxshilash,
xomashyodan samarali foydalanish va shu asosida mahsulot tannarxini kamaytirish bo‘yicha
muammolar yetarli darajada o‘rganilmagan.

Ismoilov A.A. ishida [1] pichoqlari o‘zgaruvchan qadamda o‘rnatilgan va aeromexanik
tozalash usuli asosida ishlaydigan aylanuvchi baraban shaklida ishlab chiqarilgan tola tozalash
mashinasining yangi konstruksiyasini ishlab chiqdi va tolani tozalash jarayonini nazariy va amaliy
ravishda o‘rgandi. Kotov Yu.S. [2] o‘z ishida uch bosqichli to‘g‘ri oqim turidagi tola tozalagichning
aerodinamik, texnik va texnologik xususiyatlarini o‘rgangan, buning natijasida chiqish bo‘yinidagi
ish bosimida aerodinamik garshilik aniglangan. Babahonova M.R. [3] ifloslik aralashmalari va tola
o‘rtasidagi bog‘lanishning mustahkamligiga ta’sir qiluvchi asosiy omillarni ko‘rib chiqdi. Muallif
yopishish kuchlarining empirik bog‘ligligini algebraik ko‘phad shaklida beradi. Tadqiqotchi
Tursunov X.K. [4] tolani tozalash jarayonining mexanikasini ko‘rib chiqdi. Aniqlanishicha, tola
tozalovchi mashinalarning plastmassa panjaralari ishlaganda chiqindilarning toladorligi pasayadi,
tozalangan toladan tutamning sifat ko‘rsatkichlari ortadi.

Mualliflar V.M. Djanpaizova, A.N. Boranbaevalar [5] tomonidan regeneratsiyadan keyingi
tolalarning xossa ko‘rsatkichlari aniqlanib, yigirish rejasi ishlab chiqilgan va chiziqli zichligi 29, 50
va 74 teks bo‘lgan iplar na’munalarining sinov natijalari tahlil qilingan. Bu esa, yigirish guruhidagi
tola chiqindilaridan (3, 7 va 11 standartlari) yuqori sifatli iplarni ishlab chigarish mumkinligini
isbotladi.

O‘z tadgiqot ishlarida M.T.Halimi, M.Hassen, F.Saklilar [6] tozalash mashinalarida
chigindilar va yigirilgan tolalar migdorining foizini tekshirib anigladilar. Natijada, tolali chigindilar
tarkibidagi yigirishga yaroqli tolalarning ulushi 50% ekanligi aniglandi. Ushbu tolalarni 15 dan 25%
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gacha aralashma tarkibiga go‘shib pnevmomexanik usulda ip yigirilsa, ip sifati o‘zgarishsiz bo‘lishi
mumkinligi aniglangan. Tozalash jihozlarida tozalash samaradorligi va chigindi tarkibini
bog‘lanishini o‘rganishgan [7]. F.S.Podduvalkin tomonidan turli tizimli titish va tozalash
mashinalarining tuzilishi tahlil gilingan [8]. Almashib turishi ko‘rsatilgan tozalash usullari va arra
tishli tozalagichlardan foydalanish paxta xomashyosini yanada samarali gayta ishlash imkonini
berishi ta’kidlangan. S.Raian, T.Siddiqua, M.L.R.Shanzid, T.R.Tumpalar [9] tomonidan ip yigirish
korxonalarida ishlab chigarilgan turli xil texnologik chigindilar umumiy xarajatlar va rentabellikning
muhim omili aniglangan.

B.S.Mixaylov, Yu.N.Nefedovlar tadqiqotida ishlab chiqarish chiqindilarini titish va tozalash
moslamalarida ajratish jarayonining matematik modeli taklif qilingan [10].

Mualliflar [11] tomonidan tozalash mashinalarida hosil bo‘ladigan chigindilar xossalari
o‘rganilib, chigindi tarkibida yigirishga yarogli bo‘lgan tolalar migdori aniglangan.

Toladagi xas—cho‘p va nugsonlarni tozalash bilan bir vaqtda tarash jarayonida ma’lum
migdorda chigindi va yigiruvbop tolalar ham chigindiga ajraladi [12]. B.Aliyev [13] o‘zining
dissertatsiya ishida chigindi tarkibidagi yigirishga yaroqli tolalarni ajratib olish qurilmasini yaratgan.
Arra tishli baraban bilan pichoglar orasidagi masofalarning miqdorlari (4, 3, 2, 1.5, 1, 0.5) mm
bo‘lganda eng yaxshi samaraga erishilgani aytib o‘tilgan. Arra tishli baraban va tozalovchi pichoglar
(6 dona) o‘rnatilib, tola tarkibidagi uzun tolalarni ajratib olish bo‘yicha tadgigotlar olib borilgan.
Tozalash samaradorligi 2-2,5 foizga oshirilgan.

J.Mirzaboyev ilmiy yangiligida [14] perforasiyali sirtni qo‘llash orqali tozalash jarayonida
hosil bo‘ladigan tolali chiqindi tarkibidagi yigirishga yaroqli tolalar miqdorini kamayganligi
aniqlangan. Tolali mahsulotdan ajratilgan begona aralashmalar miqdorining foizlardagi miqdoriga
tozalash samaradorligi deyiladi. Unga baraban tezligi, baraban pichoqlari bilan kolosniklar orasidagi
masofa kattaligi ta’sir ko‘rsatadi. Baraban tezligini oshirish bilan tola bo‘lakchalariga ko‘rsatiladigan
zarb ta’siri ko‘payadi va tola bilan nugsonlarning bog‘lab turuvchi kuchni yengish osonlashtiriladi.
Pichoqlar bilan kolosniklar orasidagi masofani kamayishi bilan bo‘lakchalarning maydaroq bo‘lishini
ta’minlashga erishiladi. Natijada nuqgsonlar ajralishi yengillashib, tozalash samaradorligi ham ortadi.
Kolosniklar orasidagi masofa kattalashsa ham tozalash samaradorligi oshadi, chunki kattaroq
tirqgishdan iflosliklar va nugsonlarning o‘tishi yengillashadi [15]. Ammo chiqindilar bilan birga
yigirishga yaroqli tolalar ham chiqindi sifatida ajralib chiqish ehtimoli ortadi.

Yugqori sifatli ipni olish uchun yarim tayyor mahsulotlarni tayyorlashda tozalash liniyasining
uzunligi emas, balki uni tashkil etadigan uskunaning to‘g‘ri tanlanishi muhimdir. Minimal
miqdordagi tozalash mashinalarini tozalash samaradorligini oshirish yoki yangi samarali tola
tozalagichlarni yaratish hamda mavjud tuzilmalarni yaxshilash juda muhimdir.

Tadqiqot usuli. IImiy tadqiqot ishida shu maqsadga erishish uchun kichik o‘lchamli qurilma
tayyorlanib, natijalar olindi. Qurilma o‘lchamlari aniq hisob-kitob qilinib, ular asosida qurilmaning
M 1x100 masshtabdagi kichik modeli tayyorlandi va uning ishlash jarayoni o‘rganildi shuningdek,
ushbu model asosida qurilma konstruksiyasining haqiqiy o‘lchamdagi eksperimental nusxasi
tayyorlandi. To‘qimachilik korxonalarining unumdorligini oshirishdan asosiy magsadi xomashyodan
unumli foydalanish shuningdek, mahsulot sifat ko‘rsatkichlarini yaxshilash va ularning tannarxini
kamaytirish hisoblanadi. Yigirish korxonalarining xomashyosi bo‘lgan paxta tolasining 3-4 foizi
tolali chiqindilar tarkibiga qo‘shilib ketishi sabab, tolaning yo‘qolishiga va sifatining buzilishiga olib
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keladi. Biz taklif etayotgan qurilmani joriy qilish orqali chiqayotgan tarkibidagi yigirishga yaroqli
tolalarni chiqindi tarkibidan ajratib olish imkoniyati yaratiladi.

@(—B\l\
o)

1/ | S

1-rasm. Tola tozalash qurilmasi.
1) mavjud gozigli baraban 2. SMPL li baraban

Chigindi tarkibidagi yigirishga yarogli tolalarni ajratish qurilmasini yaratishni magsad qilib
olindi. Shuningdek, yigirish korxonasidagi tolalarni chigish migdori oshadi va yaxshilanadi.
qurilmani taklif gilishdan asosiy magsadi chiqgindi tarkibiga qo‘shilib ketayotgan tolalarni ajratib
olishdan iborat. Taklif etilayotgan qurilma quyidagi ishchi gismdan iborat: ta’minlovchi bunker,
ta’minlovchi valik, tozalovchi baraban, turli shakldagi sirt, ajratuvchi pichoq. Tola tozalash qurilmasi
quyidagicha ishlaydi: (1-rasm).

Ta’minlovchi bunker orgali kelayotgan tolali mahsulot ta’minlovchi valiklar yordamida
tozalash barabaniga uzatiladi.

Tozalash barabani arra tishli qoplama bilan jihozlangan bo‘lib mahsulotni mayda tutamlarga
ajratadi va ushbu tutamlar yangi konstruktsiyali shakldor sirtni 3 orasida tola titilib, tozalash jarayoni
amalga oshiriladi. Tola tarkibidagi begona yot jismlar, xas-cho‘plar bilan birgalikda tola tarkibidagi
kalta tolalar- momiq ajratilib, chiqindi kamerasi 4 ga tushadi. Tozalangan tola esa keyingi jarayonga
uzatiladi.

Nazariy va amaliy tadqiqotlarning to‘g‘riligini hamda qurilmaning ishlab chiqarish sharoitida
sinash uchun konstruktsiyaviy na’munasi tayyorlandi.

Taklif gilinayotgan qurilmaning ishlab chigarish na’munasiga qo‘yiladigan talablar:

1) Ish unumdorligining ta’minlanishi

2) Yigirishga yarogli tolalarni maksimal darajasini saglab qgolish

3) Qurilmaning ishchi organlarining qulay bo‘lishini ta’minlash.

4) Konstruktsiyaning soddaligi.

5) Qurilma "Namangan paxta teks" MCHJ ga garashli yigiruv korxonasida go‘llanildi.
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1-jadval
Qurilmaning texnik — tavsifi
Miqdori,
O‘Ich
Ne Ko‘rsatkichning nomi ) C, O,V Oraliq
birligi
masofalar
1 | Qurilma unumdorligi kg/soat 650-800
) Ch1q1‘nd1 tarkibidagi yigirishga yaroqli tolalar Foiz 9-10
ulushi
3 | Tozalash barabanining aylanishlar soni ayl/min 800-1200
4 | Ta’minlovchi valiklarini aylanishlar soni ayl/min 40 gacha
5 | Tozalovchi baraban diametri Mm 660
6 Baraban bilan shakldor sirt oralig‘idagi masofa Mm 12-16
(razvodka)
7 | Elektr dvigatellar quvvati kVt. 2.5

Tozalash mashinasida turli shakldagi perforatsion sirtdan foydalanish orqali yigirishga yaroqli
tolalarni tolali chiqindi tarkibiga qo‘shilib ketishini imkon qadar kamaytirish hamda ularni saqlab
qolish bo‘yicha tadqiqotlar Namangan shahridagi ‘“Namangan paxta teks” yigiruv korxonasida
o‘tkazildi. Natijada olingan ma’lumotlardan kelib chiqib, tozalashdan so‘ng toladagi nuqson va iflos
aralashmalar miqdori 0,5% ga kamayadi. Biz tomonimizdan tavsiya etilayotgan tozalash qurilmasini
joriy qilish natijasida yigirishga yaroqli tolalarni saglab qolish hisobiga tozalangan tolaning ulushi
1.01 % ga ko‘paydi.

Tozalash qurilmasida tajriba o‘tkazish tadqiqotning muhim bosqichi hisoblanadi. Tajribalar
nazariy ishlar natijalarining amaliyotga ganchalik tadbiq qilinishini asoslaydi. Tozalash qurilmasini
ishlab chiqish va unda tajribalar o‘tkazishdan asosiy magsad, qurilmani ishlab chigarishga qo‘llash
mumkin bo‘lgan nusxasining magbul texnologik va konstruktiv kattaliklarini aniqlashdan iborat,
ya’'ni konstruktiv sodda va tajriba uchun kerakli ishchi qismlarni tezda almashtirish hamda ishchi
qismlari orasidagi oralig-masofalarni o‘zgartirishga qulay sharoit yaratilgan. Tajribalar vaqtida
jarayonga ta’sir qiluvchi arrali garnitura geometrik parametrlari, ajratuvchi baraban aylanish tezligi
va pichoglar orasidagi masofa kabi omillarni e’tiborga olish zarur. Tajriba davomida ajratuvchi
baraban uchun SMPL-1-1,8, SMPL-3,0-1,0 qo‘yilib, tajriba sinovlar o‘tkazildi. = Tozalash
qurilmasining ishlab chiqarishda sinash ishlari dastur asosida amalga oshirildi, ishlab chiqarish
sinovlarining natijalari jadvallarda keltirilgan. Tozalash qurilmasini qo‘llash orqali tolali
mahsulotning sifat ko‘rsatkichlari sezilarli darajada yaxshilandi.

Tajribalarini o‘tkazishda tola tozalash mashinasi asos qilib olingan. Bu mashinalarning
baraban sirti arra tishli qoplama bilan jihozlangan. Ushbu mashinalarning ishlash jarayoniga
asoslanib, sirti arra tishli qoplama bilan qoplangan bir barabanli qurilma tayyorlandi. Tayyorlangan
qurilma shakldor sirt bilan jihozlandi va sinovdan o‘tkazildi. Tavsiya etilayotgan qurilmaga diametri
0°‘yiq holatdagi sirt 12 mm, 9 mm va 6 mm bo‘lgan shakldor sirt o‘rnatildi (2-—rasm).

Yangi konstruktsiyadagi turli shaklli sirt tayyorlanib, sirtning o‘lchamlari kalta tolalarning
uzunligi inobatga olgan holatda quyidagicha tayyorlandi. Dastlab sirt teng tomonli uchburchakli
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shakldagi o‘yiqli sirtdan foydalanildi, ushbu shakldor sirtni o‘lchami 12 mmli bo‘lib kelayotgan
mahsulotning titilish darajasini oshirish uchun xizmat qiladi, natijada tozalash jarayoni yaxshilanadi.
So‘ngra dimetri 9 mm hamda 6 mm 1i sirtdan foydalanildi (2-rasm). Ushbu qurilmaning tajriba
nusxasi tayyorlangan bo‘lib, unda dastlabki sinovlar o‘tkazildi va sinovlar natijasiga ko‘ra haqiqatdan
ham yigirishga yaroqli tolalar ulushi keskin kamayganligi aniqlandi.

g12

SHSISY
=2
o
o o

o 8 8
o

&
S

o

26
s

%§§§§§§§ By
OO O000000 O S0
CIGIGICIGIGIGX!
OOOQOOOOOQOQOOQ
OIGICICIGICIOIS

YN OCN NN N O o

2-rasm. To‘rli diametrli va shakldor perforatsiyali sirtlar.

Natijalar va tahlillar. Tajriba o‘tkazish uchun “Namangan paxta teks” MCHJ korxonasidan
selektsiya navi Namangan—77 bo‘lgan 4—tip I nav yaxshi paxta tolasi va ularning aralashmalaridan
na’munalar olindi va olingan na’munaning tarkibidagi nugsonlar aniqlandi. Ushbu xomshyodan
foydalanilayotgan korxonadagi tozalash mashinalari tahlil qilindi, ya’ni mashinaning tozalash

darajasi va undan ajralib chiqgan chiqindilar o‘rganildi. Olingan natijalar quyidagi (2) jadvalda

keltirilgan.
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2 jadval
Xomashyodan tola va chiqindilar chiqishining sonli qiymatlari
Xas-cho'p va Ko‘rinmas
. . | Xomashyo Toza tola, begona yot C Chiqindi

Firmalar nomi . chiqindi, .

massasi, gr gr aralashmalar . standartlari

gr s

Truetzschler 100 87,5 10 2,5 ST 3
Rieter 100 86,5 12,5 1,0 ST3
Tajribaviy 100 90,5 8.5 1,0 -

Olingan natijalarni taqqoslash uchun quyidagi gistogrammada (3—-rasm) da ma’lumotlar

keltirilgan.
120,00
100 100 100 100 100
100,00
80,00
60,00
40,00
23
20,00 g 13 16
10 F qQ
I 1 1 2 B o
! — |
0,00 = e o
Truetzschlerl  Truetzschler2 Rieterl Rieter2 Tajribaviy
M Chigindi massasi, gr B Xas-cho'p va begona yot aralashmalar B Ko’rinmas chigindi,
Gr Gr

3—rasm. Xomashyodan tola va chiqindilar chiqishining ulushi gistogrammasi.

Jadval va gistogrammadagi tahlillardan ko‘rinib turibdiki, titish—tozalash mashinalaridan
chigadigan oreshka va momiq (ST3) tarkibida Germaniyaning «Truetzschler» firmasining
mashinalaridan foydalanilganda 69,5% tolali chiqindi, Shveysariyaning «Rieter» firmasi
mashinalaridan foydalanilganda 65,5% miqdorda tolali chiqindi mavjudligi aniqlandi. Shuningdek,
tarash mashinasidan ajralib chiqgan tarandi (ST 7) tarkibidan mos ravishda 62%, 76%, 71,8% gacha
tolali chiqindi aniqlandi [16,17,18]. Tajribaviy qurilmada esa 77.4% tolali chiqgindi tashkil etishi
tajribalar asosida aniqlandi.

Muhokama. Chiqindi tarkibidagi yigirishga yaroqli tolalarni ajratish qurilmasini yaratishni
magsad qilib olindi. Shuningdek, yigirish korxonasidagi tolalarni chiqish miqdori oshadi va
yaxshilanadi. Qurilmani taklif qilishdan asosiy maqsad yigirishga yaroqli tolalarni chiqindi tarkibiga

qo‘shilib ketishini oldini olishdan iborat.
-

Scientific-technical journal (STJ NamITI, NamTSI ITJ, HTK HamHTII, 2025, Ne 1) -15-


http://www.ntsi.uz/

TO‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR m)%

Takomillashtirilgan shakldor sirt arra tishli - tozalash barabani ostki gismiga o‘rnatildi,
so‘ngra na’munalar tozalash jarayonidan o‘tkazildi. Yangi shakldor sirtni yigirish korxonalarida
ishlatilayotgan tozalash mashinalariga o‘rnatilishi, kelayotgan tolalar ko‘ndalang holda bo‘lib qolgan
tagdirda ham chiqindi kamerasiga tushib ketishi e htimolini pasaytirishini o‘tkazilgan tajribalar
natijalarida ko‘rishimiz mumkin [19,20].

Yangi tayyorlangan shakldor sirt yordamida tajribadan o‘tkazish maqgsadida toladan na’muna
olinib, laboratoriya sharoitida qo‘lda tekshirish usulidan foydalanib, uning tarkibidagi chiqgindilarni
fraktsiyalarga bo‘lib, tozalab olindi. Ushbu usul yordamida olingan na’munalar natijasi quyidagi (4-

rasm) da keltirilgan [21].

4-rasm. Tajriba natijalarida tozalab olingan (a) tolali chiqindi va (b) tozalangan tola.

Xulosa. Qurilmani ajratish gismini ishchi organlarida SMPLIi baraban bilan shakldor sirt
oralig masofalarini 12 mm, 9 mm hamda 6 mm ga o‘rnatib, tajribalar o‘tkazildi. Paxta tolasi
chigindilari tarkibidagi yigirishga yaroqli tolalarni tozalash qurilmasini gismlarini o‘lchamlari olindi
va amalda tajriba asosida sinab ko‘rildi. Turli firmalar tomonidan ishlab chigarilgan tozalash
mashinalarining ishlash jarayonlari va ularni ishchi goplamalari tahlil gilinib, tola tarkibidagi begona
yot aralashmalarni tozalash bo‘yicha tavsiyalari tahlil gilindi. Iflosliklardan tozalash samadorligi 9-
10 foizga oshdi.
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NAMANGAN VILOYATIDA YETISHTIRILGAN “BUXORO-102”, “C-6524” VA “XIN LU
ZAO-78” SELEKSIYA NAVLI PAXTA TOLALARINING SIFAT KO‘RSATKICHLARI
TAHLILI

IMirxojaev Mirjamol Mirkarimovich, ' Tadjibayev Anvar Avazovich,
2Urinov Hamidulo Akbaraliyevich

1Namangan to‘gimachilik sanoati instituti, Email:mirjamol1982@gmail.com,
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1Namangan to‘gimachilik sanoati instituti, e-mail:anvartadjibayev(@.yandex.ru,

tel: +998(91)1771210

2Qishloq xo‘jaligi mahsulotlari sifatini baholash markazi”, Namangan viloyat filiali
e-mail: urinovhamidulo@gmail.com

Annotatsiya. Maqolada “Buxoro-102”, “C-6524" va “Xin Lu Zao-78” seleksiya navli paxta
xom-ashyosi to‘g‘risida ma’lumotlar keltirilib, uni Respublikamiz hududida yetishtirish mobaynida
ko‘rilayotgan chora-tadbirlar va uning natijasida olinadigan paxta tolasining sifat ko‘rsatkichlarini
tahlil gilingan.

Kalit so‘zlar: paxta, xom-ashyo, tola, “Buxoro-102”, “C-6524”, “Xin Lu Zao-78”, nav, sinf,
klaster, chigit, standart.

UCCJIEIOBAHUSA KAUECTBEHHBIX TIOKA3ATEJEN CEJEKIIMOHHBIX COPTOB
«BYXO0PO-102», «C-6524» U «XIN LU ZAO-78” XJIOIIKOBOI'O BOJIOKHA,
BBIPAIIEHHON B HAMAHTAHCKOM OBJIACTH

AHHoTauus. B crare npencrasieHa nHpopmanus o XJIONKa-ceIpie coptoB «byxopo-102»,
«C-6524» n “Xin Lu Zao-78”, npoaHaiu3upoBaHbl MEphl, MPUHATHIE IPU €r0 BHIPALMBAHUU HA
TEPPUTOPUH PECIYOIMKH, U CII€TaHbI AaHAIN3bI XJIOIIKOBOTO BOJIOKHA IOJIYYEHHOTO ypoXKasl.

KurwueBble ciioBa: XJI0MOK-ChIpel], BOJOKHO, «byxopo-102y», «C-6524y», «Xin Lu Zao-78»
COpT, KJIacc, KacTep, CEMEHa, CTaH1apT.

STUDIES OF QUALITATIVE INDICATORS OF THE SELECTION VARIETIES
BUKHORO-102, C-6524 AND “XIN LU ZAO-78” OF COTTON FIBER GROWN IN
NAMANGAN REGION

Annotation. The article provides information on the raw materials of the “Bukhoro-102”,
“C-6524” and “Xin Lu Zao-78” cotton varieties, analyzes the measures taken during its cultivation
in the republic, and analyzes the cotton fiber of the resulting crop.

Keywords: cotton, raw material, fiber, “Buxoro-102”, “C-6524", “Xin Lu Zao-78”, grade,
class, cluster, seeds, standard.

Kirish. O‘zbekiston Respublikasi Prezidentining 06.03.2020 yildagi “Paxtachilik sohasida
bozor tamoyillarini keng joriy etish chora-tadbirlari to‘g‘risida”gi PQ-4633-son qarorida raqobatni
kuchaytirish ko‘zda tutilgan. Bunda “Paxtachilikda bozor tamoyillari joriy etilishi munosabati bilan
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paxta yetishtiruvchi fermer xo‘jaliklari va gayta ishlovchi korxonalarning o‘zaro munosabatlarini
tartibga solish bo‘yicha amalga oshiriladigan™ chora-tadbirlar dasturi ko‘rsatilgan [1].

2019 yil 23 oktyabrdagi «O‘zbekiston Respublikasi qishloq xo‘jaligini rivojlantirishning
2020—2030 yillarga mo‘ljallangan strategiyasini tasdiglash to‘g‘risidangi farmoni ijrosini
ta’minlash, davlat buyurtmasi hajmlarini bosqichma-bosqich kamaytirish, shu jumladan, paxta
xomashyosi yetishtirish, xarid qilish va sotishda erkin raqobatni ta’minlaydigan bozor tamoyillarini
joriy etish, ushbu yo‘nalishda fermer xo‘jaliklari manfaatdorligini oshirish hamda qishloq xo‘jaligi
sohasiga investitsiyalarni keng jalb qilish magsadida qabul qilingan. Unga ko‘ra “Yagona darcha”
tamoyili asosida fermer xo‘jaliklariga paxta, g‘alla va boshqa mahsulotlarni yetishtirish uchun
imtiyozli kredit ajratish, sug‘urtalash, shartnomalarni elektron rasmiylashtirish, texnikalarni lizingga
olish, agrotexnik tadbirlarni amalga oshirishda ta’minot va xizmat ko‘rsatishni o‘z ichiga olgan
“Agroplatforma” (agroplatforma.uz) axborot tizimi ishga tushirildi [2].

O‘zbekiston paxtachilik sohasida ko‘p yillik tajribaga ega, xalqimiz uzoq yillardan beri paxta
ekish, yetishtirish va uni gayta ishlash bo‘yicha amaliy tajriba orttirgan. Bugungi kunda dunyoda shu
jumladan, O‘zbekistonda paxta ekin maydonlarini qisqartirilishini hisobga olganda, paxtaning
serhosil navlarini yetishtirish orqali talab darajasidagi miqdorni olishni taqozo qilmoqda.

O‘zbekistonda 2024 yil paxta hosilidan barcha viloyatlarda tajriba tariqasida Xitoyning
serhosil hisoblangan yangi seleksiya navdagi urug‘lik chigitidan maydonlarga ekib paxta yetishtirildi.
Aytish lozim, dunyoda eng ko‘p paxta ishlab chigaradigan mamlakat — Xitoydir. Paxta Xitoyning
qariyb barcha mintagalarida: Shimoliy-Xitoy tekisligida, Yanszi daryosi deltasida, Yanszi vodiysining
markaziy qismida, Sinszyan-Uyg‘ur avtonom rayonida parvarish qilinadi. Xitoyliklar yiliga 17
million tonnaga qadar paxta yetishtiradi. Shuni hisobga olganda Xitoy paxtachilik sohasida katta
tajribaga ega. Xitoydan keyin AQSh, ular 11 million tonna, Hindiston - uchinchi o‘rinda bo‘lib 7
million tonna, Pokiston — 6 million tonna, O‘zbekiston 3 million tonnadan ortiq paxta yetishtirmoqda
(har yili bu ko‘rsatkichlar gisman o‘zgarib turadi).

Hozirgi iqtisodiy globallashuv davrida dunyoda shu jumladan, O‘zbekistonda paxtachilikni
rivojlantirishga ehtiyoj katta bo‘lmoqda.

Yurtimizning barcha viloyatlarida paxta-to‘qimachilik klasterlari shakllantirildi, to‘qimachilik
korxonalari soni keskin oshirildi va ular katta sur’atlar bilan rivojlanmoqda. Bozor iqtisodiyotiga
o‘tishning o°zi ham paxtaga bo‘lgan talab-ehtiyojni oshirdi. Bundan tashqari aholi jon boshiga paxta
ishlatish ham ortib bormoqda. Agar 1980 yillarda bu ko‘rsatkich 4,1 kilogramm bo‘lsa, hozir har bir
kishi o‘rta hisobda 14 kilogrammdan paxta va paxtadan tayyorlangan mahsulotlardan
foydalanmoqda.

Dunyoda paxta ekiladigan maydonlar 5,6 million gektarni egallamoqda, xususiyatlari
yaxshilangan yangi paxta navlari yaratildi, urug‘chilikni yaxshilash natijasida hosildorlik va yillik
paxta ishlab chigarish miqdori 1,3 foizga oshgan.

Dunyo bo‘yicha 70 dan ortiq davlatlarda paxta yetishtiradi. Paxtani yetishtirishda ko‘p
davlatlarda hosildorlikni oshirish yoki transgen paxtalarni yetishtirish orqali iste’mol talablarini
bajarib kelmoqda. Dunyoda eng ko‘p paxta yetishtiruvchi davlatlar qatoriga Hindiston, Xitoy,
Amerika, Braziliya, Avstraliya va Pokistonlarni misol gilishimiz mumkin. Lekin bu davlatlarda 15
yil davomida paxtani yetishtirish va iste’'mol talablari bir muncha o‘zgargan.

Xitoyda tolani ishlab chiqarish iste’moli bir muncha kamaygan. Buning sababi, XX asrning
oxirida Yevropada rivojlangan to‘qimachilik sanoati asta-sekin mahsulotning tannarxini arzonroq
|
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qilish uchun ishchi kuchi va elektro-energiya arzonroq bo‘lgan davlatlarga, ya’ni Osiyoga ko‘chishi
boshlandi. Lekin oradan ko‘p vaqt o‘tmay, Xitoy davlati ham rivojlangan davlatlar qatoriga kirib, bu
yerda xom ashyoni qayta ishlash tannarxi oshib bordi. Shuning uchun hozirda rivojlangan davlatlar
xom ashyoni gayta ishlashni endigina rivojlanayotgan davlatlar, Vetnam va Bangladesh davlatlarida
chuqur qayta ishlab, tayyor mahsulot gilish uchun to‘qimachilik sanoatini ushbu davlatlarga olib
kiryapti. Keyingi 10 yil davomida Hindistonda paxtani yetishtirish va iste’mol qilish rivojlanib,
yetishtirish bo‘yicha dunyoda birinchi o‘rinlarni egallaydi.

Paxta yetishtirish avvalambor katta xarajatlarni va yiliga uch fasl mobaynida quyoshning

jazirama nurlari ostida muntazam og‘ir jismoniy mehnatni talab qiladi.
Paxta yetishtirishga ajratilayotgan maydonlar gisqartirilmoqda lekin uning gektaridan olinadigan
hosildorlikni oshirishga katta e’tibor qaratilmoqda. Bu demak, paxtachilikda ko‘p xarajatli ekstensiv
yo‘ldan tobora voz kechib, hosildorlikni oshirishga yo‘naltirilgan intensiv yo‘lga o‘tilmoqda. Bu esa,
paxtaning tannarxini pasayishiga olib keladi.

Sifatni boshqarish va sertifikatlashtirish faoliyati igtisodiyotning bir gancha sohalar va
sanoatning barcha tarmogqlarida ishlab chiqarishdagi zamonaviylikni aks ettirish, texnologik
jarayonlami kompleks avtomatlashtirish, ishlab chigarilayotgan turli mahsulotlaming sifati yuqori
darajada, me’yoriy hujjatlarning belgilangan talablariga mos bo‘lishini, iste’mol mahsulotlarini aholi
uchun xavfsizligini ta’'minlash, ilg‘or, ko‘p yillik tajribadan o‘tgan jahon andozalaridan foydalanish
va ularni respublikamizda tadbiq etish kabilami o‘zida mujassamlashtirgan. Sifat menejmenti tizimi
va uni sertifikatlashtirishning ayrim o‘ziga xos xususiyatlari mavjud, chunki u o‘ziga ishlab
chigarishni sertifikatlashtirishini ham gamrab oladi. Bu esa ko‘pchilik mahalliy korxonalaming
o‘ziga xos shart-sharoitlarining mavjudligi bilan tushuntiriladi, ya’ni ularda menejment tizimlari
mavjud emas, ammo ular ishlab chiqarishni baholash jarayoni bilan tanishlar, chunki bir vaqtda ishlab
chigarish jarayonlarini attestatsiyalash ham mumkin. Bu esa menejment tizimlari orqali ishlab
chigarish hamda korxonaning boshqaruv tizimini mugqobillashtiradi. Shuning uchun menejment
tizimi o‘zining afzalliklari bilan ham ahamiyatlidir.

Paxta hosildorligi bo‘yicha ham Xitoy jahonda birinchi o‘rinni egallamoqda. Joriy mavsumda
ya’'ni, 2024 yil hosilidan O‘zbekistonda Xitoyning yangi navli paxtasidan dastlabki sinov, tajriba
tariqasida barcha viloyat maydonlariga ekib paxta yetishtirildi. Ushbu maqolada ushbu navdagi
urug‘idan yetishtirib, gayta ishlab olingan paxta tolasi va O‘zbekistonda ko‘p yillardan beri
o‘zimizning an’anaviy seleksion navdagi paxta tolasning sifat ko‘rsatkichlarini solishtirish,
taqqoslash tadqiqi yoritilmoqda.

O‘zbekistonning barcha viloyatlarida 2024 yil paxta hosilidan Xitoyning serhosil navli
paxtasini tajriba tariqasida ekib yetishtirildi. Shu jumladan, Namangan viloyatining Norin tumanida
“Qurama oltin vodiysi” fermer xo‘jaligining 50 gektar maydoniga Xitoyning “Xin Lu Zao-78”
seleksion navli paxta chigitini ekib yetishtirildi.

Kuzda shudgor qilingan maydonlarda erta bahorda, kuz va gish oylarida to‘plangan namlikni
saqlash maqgsadida tekislash (boronalash) ishlari o‘tkazildi. 2024 yilning 16-17 mart kunlari 50 gektar
maydonga plyonka ostiga qo‘shqator qilib ekildi. Bir gektaridan 200 ming dona ko‘chat undirildi.
Sug‘orish ishlarini tomchilatib sug‘orish usulida amalga oshirildi va har gektariga suv orqali 20
kg.dan “azot” o‘g‘iti berildi. Chigit ekib, to‘liq undirib olingandan so‘ng saralash (yagonalash)
amalga oshirildi.
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Yagonalashning eng magbul muddati 1-2 chin barg paydo bo‘lganda o‘tkazishdir. Yagonalash
sifatsiz o‘tkazilganda ko‘chat qalin yoki siyrak bo‘lib, g‘o‘zani suv, ozuqadan foydalanish samarasi
kamayib, paxta hosili 15-20% ga kamayishga olib keladi. Yagonalash maqbul muddatlarda
o‘tkazilgan maydonlarda g‘o‘zani o‘sishi va rivojlanishi jadallashadi, ozuqa elementlari bilan
ta’minlashi yaxshilanadi, ertaki, mo‘l va sifatli hosil olishga erishiladi. Yagonalash ishlarini qisqa
muddatda 8-10 kunda yakunlash lozim. Bunda nimjon va nisbatan kasalliklar bilan zararlangan
rivojlanishi sustroq bo‘lgan nihollar olib tashlanib, fagat sog‘lom nihollar qoldiriladi.

Tadqiqot ishidagi g‘o°za ko‘chatlari maydonida 12-maydan 17-maygacha 2 marta kultivatsiya
qilindi. 17-maydan 22-maygacha chizillash ishlari o‘tkazildi. 23-maydan 28-maygacha 1-
oziqlantirish azot (selitra) 300 kg dan, 100 kg dan ammofos, 100 kg dan kaliy bilan oziqglantirildi.
Shu davrda stimulyatorlar bilan suspenziya qilindi.

Maydondagi g‘o‘za ko‘chatlari 7-iyundan 12-iyungacha 1 marta sug‘orildi. Sinov
namunalarining g‘o‘za ko‘chatlarini parvarishlashda quyidagi ishlar amalga oshirildi:

4 martda kultivatsiya qilindi;

25-30 iyungacha o‘g‘itlash o‘tkazildi;

7-iyuldan 16-iyulgacha 2-sug‘orish amalga oshirildi;

28-iyuldan 4-avgustgacha bir marotaba chekanka o‘tkazildi;

Hasharotga qarshi kurash bir marotaba shira tripsga qarshi kimyoviy ishlov berildi.

G‘o°za unib chiqgandan to 5 avgustgacha qadar 3 marotaba bio mahsulotlar bilan ishlov berildi. 5
avgustdan 25 avgustgacha 3 marta kultivatsiya o‘tkazildi va quyidagi g‘o‘zaning parvarishi
maydonda kuzatildi:

28-maydan shonalash, 20-iyundan gullashga kirdji;

10-iyuldan ko‘saklash boshlandi;

8-10 sentyabrdan ochila boshlandi.

Defolyatsiya 20 sentyabrda o‘tkazildi. Paxta hosilini sifatli terib olishda eng avvalo dalani
tanlash va terimga tayyorlash lozim. Paxta hosilini terib olishga dalani tanlashda avvalo ekin
muddatlariga e’tibor qaratish lozim. G‘o‘zada 40-50% ko‘saklar ochilgan maydonlar aniqlanib, avval
defolyatsiya o‘tkazildi. Defolyatsiyadan 10-12 kun o‘tgach dala paxta terimiga tayyor bo‘ldi. Ushbu
fermer xo‘jaligi maydonidagi paxta hosilini qo‘l terimi orqali terib olindi. Aytish joizki,
respublikaning aksariyat maydonlaridagi ushbu yangi tajriba tariqasida ekilgan Xitoyning seleksiya
navidagi paxtani mashina terimi orqali amalga oshirilgan.

Material va metodlar. O‘zbekiston paxta tolasi O‘zDSt 604:2016 Paxta tolasi. Texnikaviy
shartlarga asosan uch xil tasniflash usullariga ko‘ra paxta tolasi sifat ko‘rsatkichlari aniqlanadi. Ular:
STIC(HVI) usuli; klassyor usuli; maxsus usullar. O‘zbekiston hududida paxta tolasini sertifikatlash
ishlarida va sifat ko‘rsatkichlarini aniglashda SITC(HVI) usuli qo‘laniladi. Uster HVI tizimida
aniqlanadigan paxta tolasininng sifat ko‘rsatkichlari O‘zDSt 604:2016 va O‘zDSt 3295:2018 davlat
standartlariga ko‘ra majburiy ko‘rsatkichlar va ma’lumotnoma ko‘rsatkichlar sifatida qabul
qilingan. Lekin HVI tizimi rang va ifloslik modulida aniqlanadigan Color Grade (America Universal
standartiga muvofiq rangi) ko‘rsatkichi O‘zbekiston paxta tolasiga qo‘lanilmaydi. Bunga sabab,
HVI tizimi rang va ifloslik modulida aniglanadigan Color Grade paxta tolasining rang bo‘yicha
navi Nikerson va Hunter diagrammasiga asosan fagat USDA standart tog‘li paxtasining Rd va +b
qiymatlari HVI ga integratsiya qilingan .AQSHning noqulay ob-havo, iqlim sharoiti O‘zbekiston
iglim sharoitidan tubdan farq qilgani uchun paxta tolasining ranglari ham bir-biridan keskin farq
|
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qiladi. O‘zbekiston paxta tolasi HVI tizimida sinovdan o‘tkazilganda O‘zDSt 604:2016 standartining
5.2.1 bobida keltirilgan paxta tolasining sanoat navlari rangi va tashqi ko‘rinishi talablariga
nomutanosib natijalarni bermoqda. Bunga sabab, O‘zbekiston tolasi yorqinlik-nur qaytarish
koeffitsiyenti (Rd, %) va sarg‘ishlik darajasi (+b) qiymatlari USDA standart tog‘li paxtasining Rd
va +b qiymatlaridan yuqoriligi-yaxshiligi uchun O‘zbekistonlik olimlar tomonida olib borilayotgan
uzoq yillik izlanishlar ham o‘z samarasini bergani yo‘q. Bugungi kunda HVI paxta tolasi rangini
o‘lchashning umumjahon usuli sifatida dunyo bo‘ylab ko‘rib chigilmoqda va klassyor tomonidan
aniqlanadigan sub’ektiv vizual baholashni ob’ektiv instrumental o‘lchashga almashtirish
rejalashtirilgan. Shu sabab, O‘zbekiston tolasi sifatini jahon bozorida mavqgeyini yanada yuqoriga
ko‘tarish uchun jahon tajribasi va yangi zamonaviy texnologiyalardan keng ko‘lamda foydalanish
talab etiladi. Buning uchun HVI tizimi rang va ifloslik modulida aniqlangan Nickerson-Hunter
rang jadvalida keltirilgan rang kodlari nomenklaturasini o‘zlashtirish, ayrim davlat standartlari va
O‘zbekiston paxta tolasining tashqi ko‘rinish namunalarini (etalon namunalar) o‘zgartirish orqali
yugqorida keltirilgan kamchiliklarga yechim topish mumkin [3].

Yigirilgan ip va matoning rangi o’zgarishi yoki matoda muammoli yo’l-yo’l yuzalar bilan
bog‘liq bo’lgan muammolarni nazorat qilishda rang sifatini nazorat qilish muhim ahamiyatga ega
bo’lgan vazifa hisoblanadi. Paxtani rangi bo’yicha sifatini yaxshiroq nazorat qilish uchun quyidagi
tavsiyalarga amal qilish lozim: 1. Paxta tolasidan saralanma tuzishda bir xil iglim sharoitda
yetishtirilgan paxta tolalaridan foydalanish. 2. Nur qaytarish koeffitsiyenti (Rd): odatda O’zbekiston
paxtasida Rd ko’rsatkichi 68 dan 82 gacha bo’lgan oraligda bo’lishi mumkin. Saralanma sifatini
yaxshi nazorat qilish uchun kunlik aralashtirish rejasida Rd qiymatlarni 5 dan past bo’lgan oraliqda
bo’lishini ta’minlash tavsiya etiladi. 3. +b sarg‘ishlik ko’rsatkichi :+b ko’rsatkichi mintaqa va navga
bog‘liq bo’lgan holda bir-biridan farq qiladi. O’zbekiston paxtasida +b ko’rsatkich 7,0 dan to 11,0
gacha bo’lgan oraligda bo’ladi. Bir xil navli paxtani aralashtirishda +b oralig‘ini 2.5 dan kam bo’Igan
giymatda saglash maqbul hisoblanadi. Paxta tolasi rangini baholash: paxta tolasining rangi rang
diagrammasi yordamida aniqlanadi. Ushbu diagrammada vertikal chiziq bo’ylab tola namunasining
nur qaytarish koeffitsiyenti va gorizontal chiziq bo’yicha namunaning sarg‘ishlik darajasi aks
ettirilgan. Chiziqglar tutashgan nuqtasi o’rta tolali paxta navlarining universal standartlar bo’yicha
nav va sinfini tasniflaydi. Paxta tolasining rangi rang diagrammasi kvadranti joylashgan joyini
aniqlash yo’li orqali baholanadi. Bu yerda Rd koeffitsiyenti va +b ko’rsatkichning diagrammadagi
kesishgan nuqtasi bo’yicha paxta tolasining rangi aniqlanadi. Masalan, nur qaytarish koeffitsiyenti
Rd 72 va +b sarg‘ishlik ko’rsatkichi 9,0 bo’lgan namuna 41-3 rang kodiga ega bo’ladi.

Tadqiqot natijalari va tahlili. O‘zbekistonda paxta tolasini sertifikatlash va sifat
ko‘rsatkichlarini aniqlash uchun SITC (HVI) usuli go‘llaniladi. Uster HVI tizimida aniglangan paxta
tolasining sifat ko‘rsatkichlari O‘zDST 604:2016 va O‘zDST 3295:2018 davlat standartlariga
muvofiq majburiy ko‘rsatkichlar va etalon ko‘rsatkichlar sifatida gabul qilinadi. Biroq, o‘zbek paxta
tolasi HVI tizimining rangi va aralashmalar moduli bilan belgilanadigan rang darajasiga (Amerika
universal standartiga muvofiq rang) kirmaydi. Buning sababi, Nickerson va Hunter jadvallari asosida
HVI ga USDA tog‘ paxtasining faqat Rd va +b qiymatlari birlashtirilgan. 1930-yillarda USDA
instrumental ranglar jadvalini ishlab chiqishni boshladi. Keyin paxta tolasi navlari tasnifiga ikkita
parametr kiritilgan: yorqinlikni aks ettirish (Rd) va sarg‘ish (+b). Yorqinlik darajasi (Rd) namunaning
qanchalik yorqin yoki xiraligini, sarg‘ishlik (+b) rang pigmentatsiyasi darajasini ko‘rsatadi. Paxta
tolasining rangi ikki filtrli kolorimetr yordamida instrumental usulda aniqlandi. Ushbu ob’ektiv usul
|
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Nickerson va Hunter tomonidan 1940-yillarning boshlarida USDA paxta sifat standartlarini sinab
ko‘rish uchun ishlab chiqilgan [4;5].

Paxta tolasi rangini baholash: paxta tolasining rangi rang diagrammasi yordamida aniqlanadi.
Ushbu diagrammada vertikal chiziq bo’ylab tola namunasining nur qaytarish koeffitsiyenti va
gorizontal chiziq bo’yicha namunaning sarg‘ishlik darajasi aks ettirilgan. Chiziqlar tutashgan nuqtasi
o’rta tolali paxta navlarining universal standartlar bo’yicha nav va sinfini tasniflaydi. Paxta tolasining
rangi rang diagrammasi kvadranti joylashgan joyini aniqlash yo’li orqali baholanadi. Bu yerda Rd
koeffitsiyenti va +b ko’rsatkichning diagrammadagi kesishgan nugtasi bo’yicha paxta tolasining
rangi aniqlanadi. Masalan, nur qaytarish koeffitsiyenti Rd 72 va +b sarg‘ishlik ko’rsatkichi 9,0
bo’lgan namuna 41-3 rang kodiga ega bo’ladi (1-rasm). Rang sinfi uchta ragamda XX-U ragamda
ifodalangan. Birinchi ragam rang yorqinligini anglatadi. Son qancha katta bo’lsa, paxtaning yorqinligi
shuncha yuqori bo’ladi. Ikkinchi ragam paxtaning sarg‘ishlik darajasini anglatadi; ikkinchi ragam
soni ortishi bilan sarg‘ishlik ham ortib boradi. 25 ta rang navlari va beshta toifadagi rang darajalari
mavjud. O’zbekiston paxtasi odatda o’rtacha va yaxshi o’rtacha rang berish darajasiga ega bo’lgan
oq va och dog‘li rang toifalariga kiradi. Rang o’zgarishi yoki matoda hosil bo’ladigan yo’l-yo’l
chizigli muammolarni oldini olish uchun aralashtirish rejasida faqat to’rtta yonma-yon paxta navlarini
tanlash tavsiya etiladi, masalan, 11, 12, 21, 22 birgalikda ishlashi mumkin, ammo 11 bilan 31 yoki 11
bilan 13 dan foydalanib bo’lmaydi.

e~

1-rasm. “Xin Lu Zao-78” selektsion navi paxta g‘o‘zasining tashqi ko‘rinishi.

Ushbu “Xin Lu Zao-78” seleksiya navidagi yetishtirib olingan paxta xom-ashyosini
“IFTTHOR KIYIM SANOAT” MCHIJ paxta klasteri qoshidagi Norin paxta tozalash korxonasida
alohida bunt qilib, ushbu buntda ishlab chiqarilgunga gadar saqlandi.

Ushbu seleksiya navidagi paxta xom-ashyosidan gayta ishlab olingan paxta tolasidan O‘zDSt
614 standartiga asosan tegishli tartibda namunalar tanlab olindi va sifat ko‘rsatkichlari tekshirildi.

Tekshirishni xalqaro universal paxta tolasi standarti bo‘yicha tola sifat ko‘rsatkichlarini
aniqlash uchun mo‘ljallangan usulda bajarildi.

Tola sifatini tagqoslash magsadida O‘zbekistonning “Buxoro-102” va “C-6524” seleksiya
navli paxta tolasi bilan solishtirildi. Uch xil sinov namunalarining sifat ko‘rsatkichlari 1-jadvalda
ko‘rsatilgan.
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1-jadval
Uch xil sinov namunalarining sifat ko‘rsatkichlari

1-sinov 2-sinov 3-sinov namunasi
Ne Sifat ko‘rsatkichlar namunasi namunasi “-)z'nOL Zac:l . ;,
“Buxoro-102” “S-6524” m
1 Tipi, (Type) 4 4 3
2 Shtapel kodi, (Staple) 36 36 38
Yugqori o‘rtacha uzunlik,
3 1.13 1.12 1.18
(UHML), duym
4 Mlcrone}'/r ko‘rsatkichi, 47 47 49
(Micronare)
Solishtirma uzilish kuchi
5 ’ 35.7 33.8 32.8
(Strength), gf/tex
Nur gaytarish
1.1 1. 2.2
6 koeftitsiyenti, (Rd), % ! 715 8
7 | Sarg‘ishlik darajasi, (+b) 7.6 7.4 7.1
Ifloslik kodi, (Trash),
8 T=Area*10 8.1 8.6 3.4
Kalta tolalar indeksi
’ 4 .6 5.4
? (SFI), % / ’
Uzunlik bo‘yicha
10 birxillik indeksi, 84.4 82.9 82.9
(Uniformity index), %
Uzilishdagi uzayish,
11 ) 6.5 7.2 6.1
(Elongation), %

Tolaning sifatini aniglash O‘zDSt 604-2016 standart talablari asosida o‘tkazildi. HVI [2] 900
SA tizimi laboratoriyada iqlim sharoitlar sozlangan va tizim kalibrovkadan o‘tkazilib, tajribalar
o‘tkazildi.

Uch xil sinov namunalarining sifat ko‘rsatkichlari

12

10

9,6
8,6
- 8,1
8 6745, 7,4 7.2
6,5 61

6 5,4

474749 ’
4 34
2 1,131,121,18
., HN

Tipi. (Type) Yuqori o’rtacha Microneyr Sarg’ishlik darajasi,  Ifloslik kodi, Kalta tolalar
uzunlik, (UHML). ko rsatkichi, (+b) (Trash). indeksi. (SFI). %
duym (Micronare) T=Area*10
B “Buxoro-102" m“S-6524" “Xin Lig-Zoo-78"

2-rasm. Namunalarning sifat ko‘rsatkich diagrammasi.
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Xulosa. 2-rasmda namunalarning sifat ko‘rsatkich diagrammasi ko ‘rsatilgan. Bundan ko‘rinib
turibdiki, 3-sinov namunasi “Xin Lu Zao-78” tolasining tipi 0.06 duyum uzunligi va 3-tipga
mansubligi katta iqtisodiy samaraga erishishni bildiradi. Bunday tolalardan ingichka va nafis ip olish
imkonini beradi, shu orqali Prezidentimiz belgilagan vazifalarni bajarish imkoniyati yaratiladi.

Nur gaytarish koeffitsiyenti ham 10.7 % ga yuqoriligi toladan ishlab chiqarilgan ip va tayyor
mato kiyimlari bo‘yashdan so‘ng ham tashqi ko‘rinishi jihatdan tovlanish darajasi yuqori natijani
beradi. Bu esa estetik xossasi yuqori mahsulot ishlab chiqarish imkonini beradi. “Xin Lu Zao-78”
selektsion nav “Buxoro-102” navidan ifloslik kodi (Trash) ham 4.7 ga kamligi paxta tozalash
korxonasida iflosliklardan tozalash mashinalari (UXK, XK) ish unumdorligini oshirishga xizmat
qiladi.

Yangi ekilgan “Xin Lu Zao-78” seleksiya navidgi paxtadan “Qurama oltin vodiysi” fermer
xo‘jaligida gektariga 58 sentnerdan hosil olindi, qayta ishlab olingan paxta tolasining sifat
ko‘rsatkichlaridan uning tipi, uzunligi bo‘yicha yuqoriligi, 3 tipga ega bo‘lganligi ustuvor
ko‘rsatkichni berdi.

FOYDALANILGAN ADABIYOTLAR
06.03.2020 yildagi O‘zbekiston Respublikasi Prezidentining PQ-4633-son qarori.
O‘zbekiston Respublikasi Prezidentining Farmoni, 23.10.2019 yildagi PF-5853-son.
O°zDSt 604-2016 Paxta tolasi. Texnikaviy shartlar.
“Sifat” O‘zbekiston paxta tolasini sertifikatlash markazi. “HVI 900-SA o‘Ichash tizimida
paxta tolasining sifat ko‘rsatkichlarini aniglash™. Metodik qo‘llanma. Toshkent-2004 yil.
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IKKI QATLAMLI TRIKOTAJ TO’QIMALARINI FIZIK- MEXANIK
XUSUSIYATLARINI TADQIQOTI

I1.1. Kamalova, °B. Mirusmanov
I2Namangan to‘qimachilik sanoati instituti

Annotatsiya. Ushbu maqolada, ishlab chiqarilishi rejalashtirilgan trikotaj to’qimalarini
qayerda ishlatilishiga qarab uning fizik-mexanik xususiyatlarini bugungi kun talabiga javob bera
oladigan, zamonaviy o’lchov uskunalarida tadiqiqot ishlarini bajarish bilan ijobiy naijalarga erishish
imkoniyatlari yoritilgan. Trikotaj to’qimalarini havo o’tkazuvchanligi, pishiqligi, ishqalanishga
chidamliligi, trikotajni deformasiyalanishi, kirishishi va boshqa xususiyatlarini inobatga olgan holda
trikotaj to’qimalarini qo’llanish obyektlari, ya’ni bu to’qimalardan gqanday mahsulotlar ishlab
chigarishda foydalanish mumkinligi ma’lum bo’ladi.

Kalit so‘zlar: to‘qima, pishiqlik, deformatsiya, ishqalanish, xususiyat.

HCCJEJOBAHUE ®N3NKO-MEXAHUYECKHX CBOMUCTB JIBYXCJIOHWHBIX
TPUKOTAKHBIX IOJIOTEH

AHHoTanusl. B craree paccMarpuBarOTCS BO3MOMKHOCTH JIOCTHIKEHMS IOJOKHMTEIBHBIX
pE3YJBTATOB ITyTEM IIPOBEIEHUS MCCIEIOBAHUN HA COBPEMEHHOM HM3MEPUTEIBLHOM 00O0PYIOBaHUM,
CIIOCOOHOM  YZIOBIIETBOPHUTH CETOMHSIIHME TpeOOBaHUS K (DU3UKO-MEXaHMUECKUM CBOMCTBaM
TPUKOTAXKHBIX MOJIOTEH B 3aBUCUMOCTH OT TOTO, II€ IUIAHUPYETCS MX UCIOJIb30BaHME. YUYUTHIBAS
BO3/1yXONPOHUIIAEMOCTb, MPOYHOCTb, CTOMKOCTh K HMCTUPAHUIO, JehOpMaLUU, yCaJake U Apyrue
CBOMCTBA TPHUKOTAKHBIX IOJOTEH, CTAHOBHUTCS SICHO, JUISI KAaKUX IieJIed MOXHO HCIOJIb30BaTh
TPUKOTAXKHBIE IIOJIOTHA, TO €CTh JUIS M3TOTOBJIEHMSI KaKUX W3JEIMM ATH MOJOTHA MOYHO
UCIIOJIB30BaTh.

KiroueBble c10Ba: TEKCTypa, 3pesiocTb, AeopMmariusi, TpeHue, CBOMCTBO.

STUDY OF PHYSICO-MECHANICAL PROPERTIES OF TWO-LAYER KNITTED
FABRICS

Abstract. The article discusses the possibilities of achieving positive results by conducting
research on modern measuring equipment that can meet today's requirements for the physical and
mechanical properties of knitted fabrics depending on where they are planned to be used. Taking into
account air permeability, strength, resistance to abrasion, deformation, shrinkage and other properties
of knitted fabrics, it becomes clear for what purposes knitted fabrics can be used, that is, for the
manufacture of what products these fabrics can be used.

Keywords: texture, maturity, deformation, friction, property.

Kirish. Yuqorida aytilganidek, ikki qatlamli trikotaj to’qimalari chiziqli zichligi 20 teks paxta
va akril kalava iplaridan to’qish, trikotaj tarkibidagi akril va paxta iplarini chiziqgli zichliklarini son
ko’rsatkichlarini o’zgartirish va halqa qatorlarini to’qishda iplarni joylari almashtirilganda, ikki
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qatlamli trikotajni texnologik ko’rsatkichlariga va fizik-mexanik xususiyatlariga ta’sirini tadqiq va
tahlil qilish orqali bu to’qimalarni yuqori sifat ko’rsatkichli variantlarini aniqlash va ishlab
chigarishga tadbiq etish ilmiy ishning asosiy maqsadlaridan biridir.

Ma’lumki, trikotaj mahsulotlarini ishlab chigarishdan avval mato tanlanayotganda, uni kiyish
jarayonidagi fizik xususiyatlari ham katta o’rin egallaydi, chunki inson terisi gaz almashinuvida,
uglekislota, suv bug‘lari ajralishida hamda kislorod yutishida ishtirok etadi. Shuning uchun,
kiyimlarni gigiyenik nuqtai nazaridan baholashda, to’qimachilik va aynigsa trikotaj matolari uchun
havo o’tkazuvchanlik xususiyati asosiy ko’rsatkichlardan biri bo’lib hisoblanadi. Matolarni o’zidan
havoni o’tkazish xususiyati havo o’tkazuvchanlik deyiladi. Ma’lum bosim bilan havoning
o’tkazuvchanligi asosan matoning g‘ovakligiga, halqalarning soniga va ochiq g‘ovaklarning katta-
kichikligiga, shuningdek mato qalinligiga bog‘liq. Matoda g‘ovaklik qancha ko’p bo’lsa, uni
to’ldirish koeffitsiyenti shuncha kam bo’ladi va havo o’tkazuvchanligi yuqori bo’ladi. Akril va paxta
kalava iplarini turli chizigli zichliklarda olingan ikki qatlamli trikotaj to’qimasining havo
o’tkazuvchanlik xususiyati tahlil qilingan va olingan natijalar 1-jadvalda keltirilgan.

Material va metodlar. Havo o’tkazuvchanlik materialning ikkala tomoni bo’yicha berilgan
bosim fargida 1 sekund ichida 1sm? matodan (160 x 160 mm) o’tayotgan havo miqdorini ko’rsatuvchi
havo o’tkazuvchanlik koeffitsiyenti bilan tavsiflanadi. Havo o’tkazuvchanlik koeffitsiyenti V
(sm*/sm?-sek) bilan ifoda etiladi va AP-360SM asbobida aniqlandi.

Ustki trikotaj mahsulotlari ishlab chiqarishda foydalaniladigan trikotaj matolarining havo
o’tkazuvchanlik koeffitsiyenti, to’qima turi, qalinligi va zichligiga bog‘liq bo’lgan holda quyida
keltirilgan chegaralarda o’zgardi, ya’ni tahlil natijalari shuni ko’rsatdiki, olingan ikki qatlamli trikota;j
to’qimalarini 6-ta varianti bo’yicha eng yuqori havoo’tkazuvchanlik ko’rsatkichi 191,2 sm? /sm’sek
ga teng, 100% paxta ipidan to’qilgan mato bo’lsa, eng kam havoo’tkazuvchanlik ko’rsatkichi 100,8
sm® /sm’sek VI - variantni havo o’tkazuvchanlik ko’rsatkichi. I-variant matosining havo
o’tkazuvchanlik ko rsatkichi bilan tagqoslanganda, V-variantnining havo o’tkazuvchanligi 119,6 sm®
/sm?sek ga teng bo’lib, I-variantga nisbatan havo o’tkazuvchanligi 37,4 % kamligi aniqlandi 1- rasm.
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1- rasm. Havo o’tkazuvchanligiga bog‘ligligi.

VI- variantning havoo’tkazuv-chanligi 100,8 sm?/sm?sek ga teng bo’lib, I-variantga nisbatan
havo o’tkazuvchanligi 47,2 % kamligi aniqlandi. Buning sababi, VI- variantning halqa qatorlarini
hosil qiluvchi hosilali glad, lastik va arqoq iplarini chiziqli zichliklari 20 teks x 4 ga teng bo’lib,
golgan variantlarga nisbatan trikotajni qalinligi yuqori bo’lib 1,80 mm ga teng.
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Tadqiqot natijalar va tahlillar. Yuqoridagilarni inobatga olgan holda ikki qatlamli trikotaj
to’qimalarini VI- variantini havoo’tkazuvchanligi kam bo’lganligi sababli, bu to’qimadan bolalar
uchun mavsumiy yengil ustki trikotaj mahsulotlarini ishlab chigarish uchun tavsiya etish mumkin.
Ikki qatlamli trikotaj to’qimalarini yengil ustki trikotaj mahsulotlarini ishlab chiqarish uchun tavsiya
etilishida, bu to’qimalarni pishiqlik ko’rsatkichlaridan biri ularning ishqalanishga chidamliligi bo’lib,
olib borilgan tadqiqotlar natijalari 1.- jadvalda keltirilgan.

Olingan natijalar tahlili shuni ko’rsatdiki, ishqalanishga chidamlik ko’rsatkichi 12000
ming/aylana dan 23500 ming/aylana gacha o’zgarishi aniqlandi. I-variantning ishqalanishga
chidamligi eng kam, 12000 ming/aylana ni tashkil qilgan bo’lsa, uning yuqori ko’rsatkichi VI-
variantda bo’lib, 23500 ming/aylana ni tashkil qilganligi, to’qimaning hamma halga gatorlari, ya’ni
hosilali glad, lastik va arqoqli qatorlar paxta va pan iplarini chiziqli zichliklari 20 teks x 4 ga iplardan
to’qilgan bo’lsa, I-variantning hosilali glad, lastik va arqoqli qatorlar 100% paxta ipini chiziqli
zichliklari 20 teks x 3 ga teng bo’lgan iplardan to’qilganligida 2-rasm. I-variantning qalinligi 1,40
mm ni tashkil etsa, VI-variantni qalinligi 1,80 mm ni tashkil qilgan. (VI-variantni qalinligi 28,5% ga
oshgan). Ikki qatlamli trikotaj to’qimalarini yengil ustki trikotaj mahsulotlarini ishlab chigarish uchun
tavsiya etilishida, bu to’qimalarni pishiqligiga, ya’ni uzilish kuchiga ham katta e’tibor qaratilishi
zarur. Uzilish tavsifi trikotaj matolari sifatini baholash uchun gabul gilinadigan asosiy ko’rsatkich
hisoblanadi. Trikotaj matolari uchun qo’llaniladigan barcha GOST va TSH larga uzilishdagi uzayish
va uzilish kuchi bo’yicha meyoriy ko’rsatkichlar kiritilgan.

Tagqdim etilgan namunalarning uzilish kuchi standart uslub bo’yicha “AG-1"-rusumli
dinomometr yordamida aniqlangan. Ikki qatlamli trikotaj to’qimalarini hamma 6 ta variantlarini
uzilish kuchini aniqlash bo’yicha olib borilgan tadqiqot natijalari 1-jadvalda keltirilgan. Olingan
natijalarni tahlili shuni ko’rsatdiki, ikki qatlamli trikotaj to’qimalarini bo’yi bo’yicha uzilish
kuchining minimal qiymati I-variantda 422 N tashkil qgilsa, maksimal ko’rsatkich 673 N ni, VI-variat
tashkil qilib, I-variantga nisbatan 59,4 % pishiqligini ko’rishimiz mumkin.
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2-rasm. Ishqalanishga chidamlilik grafigi.

Eniga bo’lgan uzilish kuchining maksimal qiymati II-variantda 364 N tashkil qilgan bo’lsa,
minimal qiymati [-variantda 171 N tashkil gilgan. II- variantni uzilish kuchini ortganligi ikki qatlamli
trikotaj to’qimasini bu varianti 100% chiziqli zichligi 20 teks x3 ga teng bo’lgan akril ipidan hamma
halga qatorlari to’qilganligida. Olingan varaintlar ichida eng katta uzilish kuchiga ega bo’lgan bu VI-
variant, uning bo’yi bo’yicha uzilish kuchi 673N tashkil qilgan bo’lsa, eni bo’yicha 334N ni tashkil

HNmkajJaHura YuaamMamiInK
W, (MuHr ailiana)

qilgan 3-rasm. Ma’lum kuch ta’siri ostida trikotajni cho’zilish xususiyatiga uning cho’ziluvchanligi
|
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deyiladi. Cho’ziluvchanlik sinovdan o’tkazilayotgan namunaning cho’zilishi bilan tavsiflanadi.
To’qib olingan trikotajning bo’yi bo’yicha cho’zilishi 105 dan to 111 % gacha cho’zilishini
ko’rishimiz mumkin. Bo’yi bo’yicha eng kam cho’ziluvchanlik I-variantga ta’lluqli bo’lib, 101% ni
tashkil etadi. Bo’yi bo’yicha eng ko’p cho’ziluvchanlik VI-variantga tegishli bo’lib 111% na tashkil
etgan. Ikki gatlamli trikotajni eni bo’yicha eng kam uzilishdagi cho’ziluvchanligi IV-variantda bo’lib,
135% ni tashkil qilsa, eng ko’p cho’ziluvchanlik I-variantda, 145% na tashkil qilgan. Ya’ni eni
bo’yicha cho’ziluvchanlik 100% paxta ipidan olingan I-variant ikki qatlamli trikotajga nisbatan I'V-
variantniki 6,89% ga kam ekanligi ma’lum bo’ldi. Bu varintda trikotajni tarkibiga qo’yilgan arqoq
ipini chiziqli zichligi 20 teks 4 bo’lganligida. Olib borilgan tadqiqot ishlarni natijasida shu narsa
ma’lum bo’ldiki, trikotajni eniga bo’lgan cho’ziluvchanligini kamaytirish uchun trikotajni tarkibiga

eni bo’yicha arqoq iplarini qo’yish ijobiy natijalar bergani ma’lum bo’ldi.
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3-rasm. Ikki qatlamli trikotaj to’qimalarini uzilish kuchi grafigi.
Trikotaj matolarining xususiyatlarini tadqiqot qilishda trikotaj matolarining gayishqoqlik
xususiyatlarini aniglash va ularni tahlil qilish muhimdir [1].
Trikotaj matolarining to’liq deformasiyasi ¢, quyidagi qismlardan tashkil topgan:

e=¢ +e, +¢,,% (2.3)

-qayishqoq qismi ¢&,- tajriba o’tkazish jarayonida trikotaj namunasidan yuk olib
tashlangandan so’ng, cho’zilgan trikotaj namunasini yuqori tezlikda qaytishi;

-elastik deformasiya .: -tajriba o’tkazish jarayonida trikotaj namunasi kichik tezlikda qaytadi,
ya’ni relaksasiya jarayoni bajarilishi bilan bog‘liq;

-plastik deformasiya ¢, :-tajriba o’tkazish jarayonida trikotaj namunasidan yuk olib
tashlangandan so’ng vaqt o’tishi bilan umuman qaytmaydi.

Ikki gatlamli trikotaj mato namunalarida bo’yiga qaytar deformasiyaning miqdori 85 % dan
88 % gacha o’zgarishi (1-jadval), eni bo’yicha qaytar deformasiya miqdori esa 86 % dan 90 % gacha
o’zgarishi olib borilgan tadqiqotlar natijasida ma’lum bo’ldi. Qaytar deformasiya ulushining bunday
ko’rsatkichlari ikki qatlamli trikotaj matolari cho’zilgandan so’ng, dastlabki holatiga tez qaytishi
haqida dalolat beradi. Trikotaj matosini qaytmas deformasiyasi bo’yiga 15% gacha va eniga 14%
gacha qaytmasligini ko’rish mumkin, 4-5-rasm. Trikotaj matolariga namlab ishlov berish jarayonida
(yuvish, ivitish) o’lchamlarining kamayishi kirishish, ortishi esa tortilish deb ataladi. Trikotaj
matolariga nam holatda, ishlov berilganda kirishish ipni yoki matoni ishlab chigarishda namoyon
bo’ladigan ta’sirlar natijasida yuzaga kelgan cho’zilishni bartaraf etuvchi relaksasiyalanish bir
tomondan, tolalarning shishib qolishi bilan, ikkinchi tomondan ko’ndalang kesim diametrining ortishi
bilan bog‘liq bo’ladi. Juda siljuvchan tuzilishga ega bo’lgan trikotaj matolarining tashqi tuzilishida
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(mato turiga bog‘liq bo’lgan holda) namoyon bo’ladigan relaksasiya jarayoni matoning ichki
tuzilishida (ip ichida) namoyon bo’ladigan relaksasiya jarayoniga nisbatan anchagina sezilarli
kechadi [2-3].

1-Jadval
Ikki qatlamli trikotaj matolarining fizik-mexanik xususiyatlarini tadqiq natijalari
Xomazhyolarning chiriqliy zichligi (tekz) Urilish kuchi Urilishdagi Deformasi Kirishish
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4-rasm. Ikki qatlamli trikotaj mato namunalarini tarkibidagi xomashyolar miqdorini qaytar
deformasiyaga bog‘liqlik grafigi.

Trikotaj matolarining kirishishi ham ularning sifat ko’rsatkichlarini tavsiflovchi asosiy
ko’rsatkichlardan biri bo’lib hisoblanadi. Ikki gatlamli trikotaj matolari tarkibidagi paxta va pan
iplarining chizigli zichliklarini va miqdorini o’zgarishi, kirishuvchanlik xususiyatiga ta’sirini
o’rganish maqsadida tadqiqotlar olib borildi. Ikki gatlamli trikotaj mato namunalarining kirishish
jarayonining tadqiqot natijalaridan ma’lum bo’ldiki, bunda bo’yiga kirishish 5 % dan 15 % gacha,
eniga esa 5 % dan 20 % gacha o’zgardi, olingan natijalar bo’yicha shunday xulosaga kelish
mumkinki, trikotaj tarkibida pan va paxta iplarini miqdorini o’zgarib borishi, trikotajni
kirishuvchanligini kamayishiga olib keldi (1-jadval). (6-rasm). Olingan trikotaj matolarining fizik-
mexanik xususiyatlari tahlilidan ma’lum bo’ldiki, pishiqgligi, eniga va bo’yiga va yuza zichligining
son ko’rsatkichlari bilan, iplarning chiziqliy zichliklari hamda xomashyolarni matodagi miqdorlari
bilan matolar bir-biridan farq qilishi aniglandi.
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5- rasm. Ikki qatlamli trikotaj namunalarini qaytmas deformasiya gistogrammasi.

bt 2 2
Lh (] Lh
1

Kirishish V, (%)
=

< L

I 11 III v Vv VI

6-rasm. Ikki qatlamli trikotaj namunalarini kirishuvchanlik gistogrammasi.

Variantlarni o’zaro taqqoslab ko’rish natijasida halqa qatorlarini yigirilgan paxta va pan
iplaridan foydalanib to’qilgan to’qilgan to’qimalarni III-va IV-variantlarni hajm zichliklari boshqa
variantlarnikiga qaraganda kam bo’lsa, fizik-mexanik xususiyatlari bo’yicha V-va VI-variantlarining
son ko’rsatkichlari boshqa variantlarnikiga qaraganda yuqori ekanligini, ya’'ni bu variantlarning sifat
ko’rsatkichlari qolgan variantlarga nisbatan yuqori ekanligi olib borilgan tadqiqotlar va tahlillar
natijasida aniglandi.

Shunday qilib, yuqorida olib borilgan tadqiqotlar natijasida ma’lum bo‘ldiki, to‘qima
tarkibidagi iplarning chiziqli zichliklarini o‘zgartirish va to‘qima tarkibida ularni joylarini
almashtirish trikotajni texnologik ko‘rsatkichlariga va fizik-mexanik xususiyatlariga ta’sir etadi.

FOYDALANGAN ADABIYOTLAR
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3. TopxynoBa 3.A. VcnbiTanus tpukoraxa.-M.: Jlerkas unayctpus, 1975 .

Scientific-technical journal (STJ NamITI, NamTSI ITJ, HTK HamHTII, 2025, Ne 1) -31 -


http://www.ntsi.uz/

TO‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR m)%

YANGI TUZILISHDAGI GLAD VA LASTIK O‘RILISHLI IKKI QATLAMLI ARALASH
TO‘QIMALARINING FIZIK-MEXANIK KO‘RSATKICHLARI TADQIQI

IX.A.Xamdamov, >Sh.Sh.Shog ‘ofurov, Q.M. Xoliqov.
.23Namangan to‘qimachilik sanoati instituti

Annotatsiya. Yassi ignadonli trikotaj-to‘quv mashinalarining texnologik imkoniyatlaridan
samarali foydalanish orqali qo‘shimcha elementlarni kiritish hisobiga yangi tuzilishdagi ikki qatlamli
trikotaj matolarni ishlab chiqarish usullari keltirib o‘tilgan. Qo‘shimcha elementlardan samarali
foydalanish hisobiga trikotaj mahsulotlari assortimentini kengaytirish orqali trikotaj ishlab
chiqarishdagi bir qator muhim vazifalarni hal qilish imkonini beradi: yangi assortimentdagi
raqobatbardosh ikki qatlamli trikotaj mahsulotlarning texnologik ko‘rsatkichlarini aniglash va
ularning ko‘rsatkichlarini keng ko‘lamda tahlil qilish. Trikotajning barcha variantlari bir xil
sharoitlarda ishlab chiqilgan: trikotaj namunalari turlicha joylashgan halqalar va uzaytirilgan
protyajkalar hamda press nabroskalardan tashkil topgan turli xil yangi tuzilishdagi trikotaj to‘qimalar
ishlab chiqarilgan. Trikotaj namunalarini ishlab chiqarishda barcha namunalar bir xil iplardan
tayyorlanganiga qaramay, uning tuzilishini o‘zgarishi fizik-mexanik ko‘rsatkichlariga ta’sir qiladi.

Bundan kelib chiqadiki, fagatgina ipni o‘zgartirish orqali emas, balki trikotj tuzilishiga asosan
to‘quv  ko‘rsatkichlarini muvofiqlashtirish orqali trikotaj mahsulotlarining assortimentini
kengaytirish mumkin.

Kalit so‘zlar: ikki qatlamli, trikotaj, to‘quv, hosilali glad, lastik, texnologik va fizik-mexanik
ko‘rsatkichlar, halqa, uzilish kuchi, qaytar va qaytmas deformatsiya, havo o‘tkazuvchanligi,
protyajka.

AnHoTauus. [IpuBeneHbl MeTOABI MPOM3BOACTBA HOBBIX JBYXCJIOHMHBIX TPUKOTAKHBIX
NEPEIUVICTCHUN € HCIOJIB30BAHUEM  TEXHOJIOTMYECKHMX  BO3MOMKHOCTEH  IIOCKOBSI3AJIBHBIX
TPUKOTAXXHBIX MAIllMH, TakuX Kak d3(QEeKTUBHOE BHEIPEHHE JOMOJHUTEIbHBIX JJIEMEHTOB.
O dexkTuBHOE UCIOIB30BAHUE JOTOIHUTENFHBIX 3JIEMEHTOB MTO3BOJISIET PEeIIaTh PsiJl BAXKHBIX 3a]a4
B TPHUKOTQXXHOM IIPOMU3BOJCTBE: ONPENEICHUE TEXHOJIOTMYECKUX XapaKTEPUCTHK  HOBBIX
KOHKYPEHTOCIIOCOOHBIX JIBYXCIOHHBIX TPUKOTAXKHBIX M3ZENUI U MPOBEJICHNE NIMPOKOMACIITAOHBIX
aHaynM30B. Bece BapuaHThI TpuKoTaXka ObLIN pa3paboTaHbl PU OIMHAKOBBIX YCIOBUSAX: TPUKOTAKHbBIE
00pa3ibl OBLUTH U3TOTOBJIECHBI C PA3IMYHBIMU PACIIOIOKEHUSIMH METEINb, YUTMHEHHBIMH MTPOTKKAMHU
U Ipecc-HaOpOCKaMu, 4YTO TO3BOJIMJIO CO3/1aTh PAa3JIUYHbIE HOBBIE CTPYKTYPbl TPUKOTaKHBIX
neperuiereHnit. HecMoTpst Ha TO, 4TO BCe 00pa3ibl ObUTM M3TOTOBJICHBI M3 OIMHAKOBOM MPSIKH,
U3MEHEHHE MX CTPYKTYypbl BIMsET Ha (U3UKO-MEXaHWYECKHE XapakTepucTUKU. ClienoBaTesibHO,
pacMpeHre aCCOPTUMEHTA TPUKOTAXKHBIX U3/CIIMA BO3MOKHO HE TOJIBKO 3a CYET U3MEHEHUS NIPSIKH,
HO U ITyTEM COMIACOBaHUS BS3aJIbHBIX 1APAMETPOB.

KirueBble cjoBa: TPUKOTaX, NEPEIUIETEHHE, IPOM3BOAHBIA  INIaAb, JIACTUK,
TEXHOJIOIMUECKUH U PU3UKO-MEXAHNYECKUE TApaMETPhl, IETIs, IETEJbHBIH 111aT, BEICOTA IETEIBHOIO
psila, INIOTHOCTH 110 TOPU3OHTAIM U BEPTUKAJIM, JIMHA HUTH B IETIU, IOBEPXHOCTHAS IIJIOTHOCTD,
00beMHasl MJIOTHOCTb.

Abstract. Methods for producing two-layer knitted fabrics of a new structure by effectively
using the technological capabilities of flat-needle knitting machines and introducing additional
elements are presented. Expanding the range of knitted products by effectively using additional
elements allows solving a number of important tasks in the production of knitted products:
determining the technological indicators of competitive two-layer knitted products of a new range
and conducting a comprehensive analysis of their indicators. All knitting variants were developed
under the same conditions: knitted fabrics of various new structures were produced, consisting of
__________________________________________________________________________________________________________________________________|]
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knitted samples with differently located loops and elongated protrusions, as well as press patterns.
Despite the fact that in the production of knitted samples all samples are made of the same yarn,
changing its structure affects its physical and mechanical characteristics. It follows that it is possible
to expand the range of knitted products not only by changing the yarn, but also by coordinating the
weaving parameters based on the structure of the knitted product.

Keywords: jersey, weave, derivative surface, technological parameter, loop, loop step, loop
row height, horizontal and vertical density, thread length in loops, surface density, bulk density.

Kirish. Jahonda to‘qimachilik sanoatida trikotaj mahsulotlariga qo‘yilayotgan yangi talablar
asosida ishlab chiqarish, yuqori sifatni ta’minlash va ularning assortimentini kengaytirishga oid
masalalarga alohida ahamiyat berilmoqda. Yuqori texnologiyali to‘qimachilik korxonalarda ishlab
chigariladigan trikotaj mahsulotlariga qo‘shimcha elementlarni kiritish orqali raqobatbardosh ikki
qatlamli trikotaj mahsulotlari assortimentini kengaytirish va ularning sifat ko‘rsatkichlarini oshirish
ustuvor vazifa hisoblanadi. Qo‘llanilayotgan ikki qatlamli trikotaj mahsulotlarni gigiyenik
xususiyatlarga ega tabily xomashyolardan ishlab chiqarish va yangi xomashyo turlarini hamda
nagshlarni o‘zlashtirish raqobatbardoshlikni saqlash muhim omildir. Jahon to‘qimachilik bozori
hajmi 2024 yilda 748 milliard dollarga baholanmoqda va yetakchi o‘rinlardan birini egalladi. Dunyo
miqyosida to‘qimachilik bozorining o‘sishi 2024 yildan 2029 yilgacha yillik 3,52 % ga o‘sishi va
Mordar Intellegenence “Textile Market” bashoratiga ko‘ra 2024-2029 yillar uchun, 2029 yilga borib
889,24 milliard dollarga yetishini hisobga olsak, bu sohaga yuqori texnologiyalarni amaliyotga joriy
etish bo‘yicha tadqiqotlar ustivor hisoblanadi.

Resurstejamkor texnologiyalarni qo‘llash mahsulot sifatini saglagan holda xomashyo sarfini
kamaytirish uchun asosiy vazifaga aylandi. Ushbu tadqiqot trikotaj matolar tuzilishini o‘zgartirish va
matoga qo‘shimcha elementlarni kiritish orqali xomashyodan samarali foydalanish, mahsulotlarni
resurstejamkorligini oshirish va tannarxni pasaytirish imkoniyatlarini o‘rganadi.

Materiallar va metodlar. Tadqiqot tabiiy xomashyodan tayyorlangan va yuqori ekologik
hamda gigiyenik xususiyatlarga ega trikotaj mahsulotlarini ishlab chiqarishga qaratilgan. Turli xil
trikotaj to‘qimalarining tuzilishlari, jumladan qo‘shimcha elementlar kiritilgan konfiguratsiyalar
tahlil qilindi. Ushbu tuzilishni o‘rganish xomashyo sarfini optimallashtirish va tannarxni kamaytirish
hamda texnologik, fizik-mexanik ko‘rsatkichlarini optimallashtirishga mo‘ljallangan.

Trikotaj matolari tuzilishiga o‘zgartirishlar kiritishning ta’sirini o‘rganish uchun asosiy
elementlar - halqalar, press nabroskalari, yoylar va protyajkalarning o‘lchami, shakli va nisbiy
joylashuvi tahlil qilindi. Ba’zi turdagi trikotajlarda qo‘shimcha elementlarni matodagi joylashuvi
tuzilishga kiritildi. Ushbu elementlarning bir-biriga ganday tartibda ulanayotganligini o‘zgartirib,
samarali trikotaj tuzilmalari yaratildi.

Shuningdek, tadqiqotda trikotaj matolarida old va orqa qatlamlardagi halgalarning joylashuvi
o‘rganildi. Old va orqa qatlamlardagi halqalar almashinuvi yangi tuzilishni hosil qildi, bunda
biriktiruvchi elementlar - old halqgalar protyajkalari orqa halqgalar oldida, orga halqalar protyajkalari
esa old halgalar orqasida joylashgan, bu esa funksional trikotaj mato assortimentini yaratdi.

Natijalar va tahlillar. Trikotajning tuzilishi yoki konstruktsiyasi har ganday to‘qimachilik
mahsulotlari singari, uni tashkil etuvchi elementlarining o‘lchami, shakli va nisbiy joylashuvi bilan
belgilanadi. Tuzilishiga garab, trikotaj konstruktsiyasining elementlari halqalar, yoylari, press
nabroskalari va protyajkalar bo‘lishi mumkin. Trikotajning ayrim turlarida halqalar, yoylar va
protyajkalar bilan bir qatorda tuzilishga qo‘shimcha press nabroskalarini kiritilishi mumkin. Trikotaj
tuzilishi elementlarini ma’lum bir ketma-ketlikda ulash orqali trikotaj to‘qimasi hosil bo‘ladi.

Hosilali gladda old va orga halgalarining ustunlari almashib keladi, qatorlar o°zi hosila bo‘lib,
birlashtiruvchi elementlar - oldingi halqgalarning protyajkalari - orqa halgalarning oldidan va orqa
halqalarning protyajkalari — old halqalar orqasida bo‘ladi

Taklif etilgan trikotaj to‘qimalaridan bolalar ustki kiyimlari tikish uchun qo‘llash mumkin.
Birinchi variant (asos to‘qima) sifatida trikotaj ishlab chigarish korxonalarida to‘qilayotgan va bolalar
__________________________________________________________________________________________________________________________________|]
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ustki tikish uchun qo‘llanilayotgan hosilali glad to‘qimasi tanlab olindi, bunda to‘qima namunalari
ushbu to‘qimani o‘zgartirish asosida ishlab chiqariladi. Ishlab chiqarilgan trikotaj to‘qimasining
yangi namuna variantlari 1-rasmda ko‘rsatilgan. Xom ashyo sifatida chiziqli zichligi 20 teks x 2
bo‘lgan poliakrilonitril ip ishlatilgan.

Taklif etilayotgan trikotaj variantlarining texnologik ko‘rsatkichlari Namangan to‘qimachilik

sanoati instituti qoshidagi laboratoriyasida standart usulda aniqlangan va natijalar 1-jadvalda
keltirildi.

1 variant 2 variant

3 variant

5 variant

6 variant 4 variant
1-rasm. Yangi tuzilishdagi trikotaj toqimalarining tuzilishi.
Tadqiq natijalarini tahlil qilish orqali, shuni ta’kidlash mumkinki, trikotaj namunalarini ishlab

chiqarishda to‘qima turi barcha namunalar bir turdagi iplar bilan ishlab chiqarilganligiga qaramasdan,
tuzilish o‘zgarishi uning fizik-mexanik ko‘rsatkichlariga ta’sir giladi.
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- _______________________________________________________________________________________|
1-jadval

Yangi tuzilishdagi ikki qatlamli qo‘shimcha elementlardan foydalanish hisobiga
olingan trikotaj to‘qimalarining fizik-mexanik ko‘rsatkichlari

Variantlar
Ko‘rsatkichlar

I II I1I v A% VI

Orqa

qatlam Poliakrilnitril ipi 35x2 teks (2 ta) Standartlar

Iplarni turlari,
chiziqli zichligi Old

qatlam Paxta ipi 20 teks (6 ta)

Havo o‘tkazuvchanligi V GOST 12088-77
(sm’/sm?sek) 55,98 | 45,45 | 67,38 | 51,67 | 61,27 | 43,99 30-100

(N) Eniga | 532 | 353 | 395 | 459 | 405 | 542 | GOST28554

boyiga | 88 | 106 | 73 | 82 | 8 | 87 | 0dan100%

gacha GOST
Eniga 82 155 99 95 98 99 28554 Tvall

Uzilishgacha
cho‘zilish L (%)

Qaytmas bo‘yiga | 16 17 19 14 20 18 GOST 28882-90
deformatsiya & 209 h
%) Eniga | 18 | 13 | 13 | 16 | 19 | 19 /0 gacha
Qaytar bo‘yiga | 84 83 81 86 80 82

deformatsiya &, GOOST 28882_99
(%) Eniga | 82 | 87 | 87 | 84 | 81 g1 | 80 % dan yuqori

Ishqalamshga chidamliligi I 303 | 34.1 | 33.6 | 367 | 365 | 32.3 GOST 16486-93
(ming.aylana) 30-60

Olingan natijalarni 1-jadval asosida bir-biri bilan tagqoslab, eng yaxshi variantlar trikotajning
IV, V va VI variantlari ekanligi haqida xulosa qilishimiz mumkin.

Ushbu variantlar resurstejamkor va yuqori shakl saqlash xususiyatiga ega. Shuning uchun,
kattalar va bolalarga mo‘ljallangan yuqori sifatli ustki trikotaj mahsulotlarini ishlab chiqarish uchun
tavsiya qilishimiz mumkin.

Tahlillar shuni ko‘rsatdiki, trikotaj matolari tuzilishiga o‘zgartirishlar kiritish, aynigsa,
go‘shimcha elementlardan foydalanish orqali mahsulotlarning resurstejamkorligi sezilarli darajada
yaxshilandi. Halqalar, yoylar va protyajkalar tartibini optimallashtirish orqali xomashyo sarfini
kamaytirish bilan birga matoning sifati yaxshilandi. Tadqiqot, shuningdek, ushbu tuzilish
o‘zgarishlari trikotaj mahsulotlarining gigiyenik xususiyatlarini yaxshilaganini aniqladi, bu esa ularni
keng doirada qo‘llash uchun mos qiladi. Qolaversa, trikotaj matolarining tuzilishini o‘zgartirish
nafaqat mahsulot sifatini oshiradi, balki tannarxni ham pasaytiradi. Ushbu topilmalar ekologik toza
trikotaj mahsulotlarini ishlab chiqgarish uchun juda dolzarb bo‘lib, ular mahalliy va xalgaro bozor
talablariga javob beradi.
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Muhokama. Tadqiqot trikotaj matolari tuzilishi trikotaj mahsulotlarini ishlab chiqarish
samaradorligi va sifatiga muhim ta’sir ko‘rsatishini tasdiglaydi. Qo‘shimcha elementlarni, masalan,
qo‘shimcha iplar yoki protyajkalarni kiritish ishlab chiqarish jarayonida katta moslashuvchanlikni
ta’minlaydi va xomashyoni optimallashtirishga yordam beradi. Bu aynigsa bugungi kunda
to‘gimachilik sanoatida juda muhim, bunda barqarorlik va tannarxni tejash asosiy ahamiyatga ega.

Xulosa. Ushbu tadqiqot trikotaj matolarining tuzilishini o‘zgartirshlar va qo‘shimcha
elementlarni kiritish trikotaj mahsulotlarini ishlab chigarish samaradorligi va sifatini sezilarli
darajada yaxshilashini tasdiqlaydi. Yangi assortimentlar zamonaviy to‘qimachilik sanoatida
resurstejamkor va ekologik toza trikotaj mahsulotlarini yanada rivojlantirish uchun asos bo‘lib xizmat
qiladi. Ushbu innovatsiyalarni gabul qilish sanoatga barqaror va yugqori sifatli tekstil mahsulotlariga
bo‘lgan o°sib borayotgan talabni qondirishga yordam beradi.
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TAKOMILLASHTIRILGAN CHO‘ZISH ASBOBIDA ISHLAB CHIQARILGAN IPNING
NOTEKISLIGINI TADQIQI

!Nurilla Dadaxanov Karimovich, Rustamjon Karimov Ibragimovich

"Namangan muhandislik-texnologiya instituti, Texnologik mashinalar va jihozlar kafedrasi
Ten.: (+99893) 403-13-39. e-mail: nurilla28@mail. ru
2Andijon mashinasozlik instituti

Annotatsiya. Hozirdagi mavjud yigirish tizimlarida, tabiiy, suniy va sintetik tolalarni gayta
ishlab, ipga aylantirish texnologik jarayonlarining maqsadi shundan iboratki, tolali mahsulotni
tahlash va cho‘zish yo‘llari bilan bir xil struktura va xossali pilta, pilik va ip olishdir. Halgali yigiruv
mashinasi cho‘zish asbobining takomillastirilgan konstruktsiyasi tadqiqotlari shuni ko‘rsatdiki, unda
ipning notekisligi mavjuddagiga nisbatan sezilarili kamaygan.

Kalit so‘zlar: halgali yigiruv mashinasi, tola, tekislanish, cho‘zish asbobi, taramli silindar,
ezuvchi valik, ishqalanish kuch maydoni, tasma.

UCCJEJOBAHUE HEPOBHOTBI IPSKU MTOJTYYEHHOM HA
YCOBEPIIEHCTBOBAHHOM BBITAKHOM ITPUBOPE

AHHoTanus. B CyllecTByIOIMX CHUCTeMax MpsAAeHUs NpU IepepadoTKe HaTypajbHbIX,
UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH B TMpSKY OCHOBHOM 3ajaduell TEXHOJOTMYECKOIo
poliecca sBIsSeTCs MOJy4eHHEe PABHOMEPHOU IO CTPYKTYPE M CBOMCTBAM JIEHTbI, POBHULBI U TIPSIKU
IIyTEM CJIOKEHMSI U BITSTUBaHMs. VccaenoBanysi yCOBEpIIEHCTBOBAHHON KOHCTPYKIIUH BBITSKHOTO
npubopa KOJBIETPSIAUIBHON MAaIIMHBl MOKa3ald, YTO HEPABHOMEPHOCTh MPSKHU 3HAUYUTEITHHO
CHMKEHA 110 CPABHEHHIO C CYIIECTBYIOLLEH.

KuroueBble cJjioBa: KOJBLETPSIMWIbHAS MAIlldHA, BOJIOKHO, POBHOTA, BBITSIKHON MHpUOOD,
pudIeHbI UUINHIP, HAKUMHOU BaJIMK, MTOJ€ CUJT TPEHUS, POJIUK, PEMEIIIOK.

STUDY OF YARN UNEVENNESS IN AN IMPROVED DRAFTING DEVICE

Abstract. In existing spinning systems in the processing of natural, artificial and synthetic
fibers into yarn, the main task of the technological process is to obtain a ribbon, rovings and yarn
uniform in structure and properties by folding and drawing. Based on research, we can conclude that
the optimal condition for reducing the unevenness of the product being drawn in the exhaust device
of ring spinning machines equipped with a new exhaust device will be minimal.

Keywords: ring spinning machines, fibers, flatness, exhaust device, grooved cylinder,
pressure roller, field of friction forces, roller, strap.

Kirish. Tadqiqotning asosiy bosqichi yangi cho‘zish asbobining optimal konstruksiya va
texnologik parametrlarini tanlashdir, chunki cho‘zish asbobining samaradorligi, ishonchliligi,
foydalanish qulayligi, ishlab chiqarilishi va narxi bunga bog‘liq.

Yugqoridagi tajribaviy tadqiqotlar shuni ko‘rsatdiki, cho‘zish asbobining chiqish silindri
ustigaga ikki rolikli ezuvchi valigini o‘rnatish ipning notekisligini kamaytiradi. Shu sababli, ushbu
yaxshilanishlarni 0°z ichiga olgan cho‘zish asbobi ipning notekisligini yanada kamaytirishi kerak deb
taxmin qilish mumkin. Shu maqsadda cho‘zish asbobiga chiqish silindriga ikki rolikli ezuvchi valigini
o‘rnatildi.
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Material va metodlar. Tajribalarni o‘tkazish uchun to‘liq omilli tajriba [1, 2] usuli qo‘llanildi.
Adabiyot ma’lumotlarini tahlil qilish va tajribalarimiz ipning notekisligiga ta’sir qiluvchi asosiy
omillarni aniqlashga imkon berdi. 1-omil — chiqish juftidagi yuklanish; 2-omil — ikkita roliklar
orasidagi masofa. Biz omillarning kodlangan qiymatlarini X, X deb belgilaymiz — mos ravishda —
chiqish juftidagi yuklanish, ikkita roliklar orasidagi masofa. Biz optimallashtirish parametri “Y”
sifatida cho‘zilgan mahsulotning notekisligini olamiz. Takomillashtirilgan cho‘zish asbobining
sxemasi 1-rasmda keltirilgan.

Elastik valiklar juftidagi yuklanishni siqishda ta’sirni va tolali mahsulotning siqilish
sharoitlarini tahlili, tola yo‘g‘onligining o‘zgarishlari va mahsulotning ko‘ndalang yo‘nalishdagi bir
o‘qli siqish omili tufayli ularning beqarorligini ko‘rsatadi [3].

-

0N ‘
HET

1-rasm. Takomillashtirilgan cho‘zish asbobining sxemasi.

Mahsulotni cho‘zishda yuklanish katta ahamiyatga ega. Ma’lumki, agar ezuvchi valikdagi
yuklanish yetarli bo‘lmasa, u holda tola sirpanib keta boshlaydi yoki aksincha, agar yuklanish yetarli
darajadan katta bo‘lsa, uzunroq tolalar [4] uzilishi mumkin. Valikdagi ortiqcha yuklanish cho‘zish
asbobi qgismlarining yeyilishini tezlatadi va taramli silindrning egilishini orttiradi. Bu ham ishlab
chiqarilayotgan mahsulot sifatiga salbiy ta’sir giladi.

Ishlab chiqarish sharoitida dastlabki tajribalar shuni ko‘rsatdiki, ezuvchi valikdagi minimal
yuk kamida 100 N bo‘lishi kerak, chunki ikkita rolikli qurilmada silindrga rezina qoplama kiydiriladi
va roliklar metaldan yasaladi.

SKF kompaniyasining tavsiyasiga ko‘ra, RK-225 tipidagi yuklash richagida yuklanish 100 N
dan 180 N gacha olinadi. Shuning uchun bizning tajribalarimizda minimal yuklanish 100 N,
maksimali esa 180 N ni tashkil giladi.

Ikkita rolikli qurilmada roliklar orasidagi masofa konstruktiv sabablar bo‘yicha 19 — 21 mm
oralig‘ida olinadi.

Tadqiqot natijalari va tahlili. Oldingi tahlil asosida omillar o‘zgarishining intervallari va
darajalari (1-jadval), shuningdek, optimallashtirish parametri o‘rnatildi. Shuning uchun chiziqli
zichligi 25 va 28 teksli ip uchun to‘liq omilli tajribalarni (2 va 3-jadvallar) rejalashtirish matritsasini
tuzamiz. Shunga ko‘ra, barcha tajribalar uch marta takrorlab o‘tkazildi.

Tajriba natijalari 95%li ishonchlilik darajasida [1, 2]-ishdagi uslubda ishlov beriladi.
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mm

1-jadval
No Variatsiyalashtirilgan Variatsiya darajasi Variatsiya
omillar oralig‘i
-1 0 +1
1 | Chiqish juftidagi yuklanish X;, N 100 140 180 40
2 | Ikkita roliklar orasidagi masofa X», 19 20 21 1

Tajribalar o¢tkazishning ishchi matritsasi va 25 teksli ip uchun tajriba natijalari

No tajriba . O*zaro bog‘langan ‘Qaton‘y
Omillar . dispersiya
omillar
X X2 X1 X2 Y, .
1 + + + 18,3
2 - - 195
5 ¥ - - 17.8
4 _ — + 19,7

2-jadval

Tajribalar o‘tkazishning ishchi matritsasi va 28 teksli ip uchun tajriba natijalari

Ne tajriba . O*zaro bog‘langan Qatoriy
Omillar omillar dispersiya
X1 Xz Xl XZ Y’\u o
1 + + + 16,9
2 - + - 181
3 " - - 182
4 - - + 18,3

3-jadval

Shunday qilib bizning misolimizda by, b;, b2, bi> koeffitsientlar ahamiyaga molik va regressiya
tenglamasi ahamiyatga molik bo‘lmagan koeffitsientlarni tashqariga chiqarib tashlaganda quyidagi

ko‘rinish oladi:

Y =b, +b, X, +b,X, +b, X, X,.

(1
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bunda Y - ipning notekisligi, %;

bo ) b11 b2 ) b12 - regressiya koeffitsientlari, ularning qiymatlari 4-jadvalda berilgan.

Regressiya koeffitsientlari qiymatlari

4-jadval
Mahsulot turi, teks b, b, b, b,
25 19,08 -0,52 0,05 -0,05
28 17,9 -0,45 -0,225 0

Keyin quyidagi tenglamadan foydalanib, koeffitsientlarni baholashda xatolikni hisoblaymiz:
Abl - iZS {bi} .
25 teksli: Ab. =+0,2; 28 teksli: Ab. =10,32;

Shunday qilib, regressiya koeffitsientlarining ahamiyatga molikligini 95% ishonchlilik
ehtimoli bilan muhim deb hisoblash mumkin, agar koeffitsientning qiymati nisbat bilan aniglangan
ishonchlilik oralig‘idan katta bo‘lsa:

b =25, < B <b +25,,.

bunda A regressiya tenglamasi koeffitsientlarining haqiqiy qiymatlari;
Sth koeffitsientlar xatoligining dispersiya qiymatlari.
Shundan so‘ng (3.1) tenglama quyidagi shaklni oladi:
25 teksli: Y =19,08—0,52X, —0,262X,X,; 2)
28 teksli: Y =17,9—0,45X, —0,5X,X,. 3)
Cho‘zish asbobidagi mahsulotning notekisligini tavsiflovchi (2) va (3) tenglamalardan ikkita
rolikli valikdagi roliklar orasidagi (L) masofaning ta’siri ahamiyatsiz. Bu tenglamalarda ba’zi boshqa

chiziqli effektlar ahamiyatli emas, lekin uchta omilning ta’siri sezilarli.
Tadqgiqot natijalari va tahlili. Olingan tenglama adekvatlikka tekshiriladi. Tekshirish Fisher
mezoni yordamida amalga oshiriladi. Fisher mezonining hisobiy qiymati:
2
F=du
3 )
%

bu yerda Saza adekvatlik dispersiyasi.

S :u - qatoriy dispersiyasi.
Bizning holatimizda Fisher mezonining jadval qiymati quyidagilarga teng edi:
F=[a=95%, f =N-n-1=4]=384.
Topilgan dispersiya qiymatlarini (4) tenglamaga almashtirib, biz quyidagilarni olamiz:

25 teks uchun: prI =20<F_.

28 teks uchun: F,, =2,25<F.
e —
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Demak, (2) va (3) tenglamalarni 95% ishonchlilik darajasi bilan adekvat deb hisoblash mumkin.
Hisoblash modellari (2) va (3) lar asosida, cho‘zish asbobidagi mahsulotning notekisligini
tavsiflovchi javob yuzasining izoliniyasi topildi, ular 2 — 5-rasmlarda ko‘rsatilgan. Rasmlardan
ko‘rinib turibdiki, cho‘zilgan mahsulotning minimal notekisligiga, o‘rganilayotgan omillarning
quyidagi qiymatlarida erishiladi:
25 teksli ip uchun: P, =180N; L =19mm;
28 teksli ip uchun: P, =180N; L =21mm.

Izoliniyalarni tahlil qilish, ezuvchi valikidagi yuklanish va roliklar orasidagi masofa
cho‘zilgan mahsulotning notekisligiga turlicha ta’sir qiladi, degan xulosaga kelishimizga imkon

beradi. Shunday qilib, har xil turdagi iplarni (25, 28 teks) ishlab chigarishda P2 yuklanish va L

masofaning kontaktli qiymatlarini tanlash tavsiya etiladi [5, 6].

Javob yuzasining birlashtirilgan izoliniyalarini o‘rganish asosida yangi cho‘zish asbobi bilan
jihozlangan halqali yigiruv mashinalarining cho‘zish asbobida cho‘zilgan mahsulotning notekisligini
kamaytirishning optimal sharti quyidagi o‘zgaruvchan omillar giymatlarida bo‘ladi, degan xulosaga
kelishimiz mumkin:

5-jadval
O‘zgaruvchan omillarning optimal giymatlari
Ipning chiziqli Omillarni belgilanishi Omillarni kodli Omillarni haqiqiy
zichligi, teks. giymatlari qiymatlari
25 X,(R) +1 180N
X, (L) -1 19 mm
28 X, (R) +1 180 N
X, (L) +1 21 mm
20
o 19.5
;
19 m
lglO "'-.__. 18_7 +3’ anglda
183 —+mavjudda
18
]7 | | 1

100 140 180 PN

2-rasm. | = 21Imm doimiylarda olingan ipning notekislik gradiyenti (chiziqli zichligi 25
teksli ip uchun).
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= ?

:i

Q 13 ‘

17 = _-“."_“ — ]6 8 _‘_Fa:ngida
16 16.2 —=—mavijudda
15
14 I I I

100 140 180 P.N

3-rasm. | =21mm doimiylarda olingan ipning notekislik gradiyenti (chiziqli zichligi 28
texksli ip uchun).

.20 =y
S 19,
0
19 .
184 —+—vyangida
Cm —=—mavijudda
18 <~
17.8
1? T T 1
100 140 180 P.N

4-rasm. | =19mm doimiylarda olingan ipning notekislik gradiyenti (chiziqli zichligi

25 teksli ip uchun).
e 19
=] 18,5 18.5
=
N 18.1 T = 1sd
: 18.1 —+—vyangida
P .
18 18.0 N —s—mavijudda
]? T T 1
100 140 180 BN

5-rasm. | =19mm doimiylarda olingan ipning notekislik gradiyenti (chiziqli zichligi
28 teksli ip uchun).

Omillarning optimal giymatlarida sozlangan cho‘zish asbobida ip ishlab chiqgarildi va
mahsulotning notekisligini “MTS Evenness Tester” qurilmasida aniqlandi, ular 2 va 3-regressiya
tenglamalari yordamida aniqglangan ushbu parametrlarning ko‘rsatkichlari bilan taqqoslandi. Natijalar
6-jadvalda keltirilgan.

Xulosa. 6-jadvaldan ko‘rinib turibdiki, hisoblash va tajriba natijasida topilgan optimal
qiymatlar bir-biriga yaqin. Ip notekisligini tajribalar natijasida mavjud cho‘zish asbobida olingan
qiymatlar bilan solishtirsak : 25 teks uchun — 4,4% va 28 teks uchun — 3,1%ga yaxshilangan, bu
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halqali yigiruv mashinalari cho‘zish asbobining chiqish juftligida ikkita rolikli ezuvchi valikdan
foydalanish samaradorligini tasdiglaydi.

6-jadval
Hisoblangan va tajribadan olingan notekislik gradiyentu qiymatlari, % da
Optimallash kriteriyasi Ipning chiziqli Ipning notekisligi, % da
zichligi, teks. regressiya tajribadan
tenglamasidan

Cho‘zish asbobida 25 17,7 18,3
co‘zilayotgan

mahsulotning 28 16.6 17,2

notekisligi
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PAXTA TARKIBIDAGI OG‘IR ARALASHMALARNI USHLAB QOLADIGAN
QURILMALAR BO‘YICHA OLIB BORILGAN ILMI1Y IZLANISHLAR TAHLILI
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Muzaffar Odilov Abdugqahhor o‘g‘li
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Annotatsiya. Ushbu maqolada paxta tozalash korxonalarida paxta xomashyosi tarkibidan
mayda-og‘ir aralashmalarni ajratish jarayoni samaradorligini oshirish, tola va chigitning
shikastlanishini kamaytirish hamda cho‘ntakdagi og‘ir aralashmalar tarkibiga qo‘shilib tushib ketgan
paxtalar miqdorini kamaytirish maqsadida toshtutgich qurilmasini takomillashtirish bo‘yicha olib
borilgan tadqiqotlar tahlili bo‘yicha fikr-mulohazalar yuritilgan. Respublika ilmiy tadqiqotchilari
tomonidan toshtutgich qurilmasini takomillashtirish maqgsadida o‘tkazilgan tadqiqotlarning asosiy
maqgsadi  mavjud toshtutgichlarning bir qator kamchiliklarni aniqlash va undagi mayda-og‘ir
aralashmalardan samarali tozalash hamda tola va chigitga ko‘rsatiladigan zarba kuchlarini
kamaytirishga qaratilgan.

Kalit so‘zlar: paxta, chigit, og‘ir aralashmalar, pnevmatik transport, jin, texnologik jarayon.

AHAJIN3 HAYYHBIX UCCJIEJJOBAHUM YCTPOMCTB, YIABJIMBAIOIINX
TSKEJIBIE IPUMECHI B XJIOIIKE

AHHOTanusl. B 1aHHON cTaThe MPEACTABIEH aHAJINW3 MCCIEI0BaHMWI, HAIIPaBICHHBIX Ha
noBbleHNe 3()(HEKTUBHOCTU MpoIecca OTACIECHUS MEJIKUX M TSKEIBIX MpUMEce U3 XJIOMKOBOTO
CBIpbs B IPEINPUATHAX IO OYMCTKE XJIONKA, CHUKEHUE MOBPEXKICHUN BOJIOKHA M CEMSH, a TAKXKE
YMEHBLIEHUE KOJIMYECTBA XJIONKA, KOTOPHIM ITONAAacT B KAPMAHbBI BMECTE C TSKEIBIMU TPUMECIMHU.
OCHOBHOH LIETIBIO UCCIIEAOBAHUH, TPOBEAEHHBIX YYEHBIMU PECIYOINKH, MO0 YCOBEPIICHCTBOBAHUIO
YCTPOUCTBA JJISi OUUCTKH XJIOIKA OBLJIO BBISBICHHE PsiZia HEJOCTATKOB CYIIECTBYIOIINUX YCTPOUCTB, U
pa3paboTka MeToJ0B 3((EKTUBHOIO yNaJeHUs MEJIKUX U TDKENBIX MpUMeced NpU MUHUMM3ALUU
BO3JICHCTBHS MEXaHMYECKUX CHJI HA BOJIOKHO U CEMCHA.

KiroueBblie ci1oBa: XJIONOK, CEMEHA XJIOIMYaTHHUKA, TSKEIIBIE IIPUMECH, ITHEBMOTPAHCIIOPT,
JUKWH, TEXHOJIOTMYECKUI MTPOLECC.

ANALYSIS OF SCIENTIFIC RESEARCH ON DEVICES THAT CAPTURE HEAVY
IMPURITIES IN COTTON

Annotation. This article presents an analysis of the research conducted to improve the
efficiency of the process of separating fine and heavy impurities from cotton raw material in cotton
cleaning enterprises, reduce the damage to fibers and seeds, and decrease the amount of cotton that
gets mixed with heavy impurities in the pockets. The main aim of the research conducted by national
scientists to improve the cotton cleaner device was to identify a number of deficiencies in existing
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cleaners and to focus on effectively removing fine and heavy impurities while minimizing the impact
of the mechanical forces on the fiber and seed.

Keywords: cotton, cottonseeds, heavy impurities, pneumatic transport, gin, technological
process.

Kirish. Jahon iqgtisodiyotida paxta tolasiga bo‘lgan ehtiyoj juda ham yuqori bo‘lganligi sababli
uni ishlab chiqarishdagi texnologik jarayonlarini takomillashtirish hamda paxta xomashyosini tashish
qurilmalarini yangi konstruktsiyasini yaratish, sifatli paxta tolasini ishlab chiqarish masalalariga
alohida ahamiyat berilmoqda. Bugungi kunda «... dunyo miqyosida 23-24 mln tonna atrofida paxta
tolasi ishlab chiqariladi, lekin uning yillik iste’'moli 23,5-25,0 mln tonnani tashkil etmogda». Dunyo
miqyosida paxta xomashyosi global tovar sifatida e’tirof etilmoqda va uni yetishtirish, terish, tashish,
g‘aramlash, saqlash va dastlabki ishlov berish texnologik jarayonlarida tabiiy sifat ko‘rsatkichlariga
salbiy ta’sir ko‘rsatuvchi omillarni aniqlash, ishlab chiqarish xarajatlarini kamaytirish orqali uning
tannarxini pasaytirish yo‘li bilan mahsulot ishlab chigarish samaradorligini oshirishni taqozo
etmoqda. Bu borada, paxta tozalash sanoatida ish sifati yuqori hamda energiya-resurstejamkor
texnika vositalari va qurilmalaridan foydalanish masalasiga alohida e’tibor qaratilmoqda. Jahonda
paxta xomashyosini tabiiy sifat ko‘rsatkichlarini saqlagan holda ishlov berish jarayonlariga yetkazib
berish hamda resurstejamkor texnologiyalar va texnika vositalarining yangi ilmiy-texnikaviy
yechimlarini ishlab chiqishga yo‘naltirilgan ilmiy-tadqiqotlar olib borilmoqda. Shuningdek, paxtaga
dastlabki ishlov berish texnologiyasida — paxtani samarali tashish jarayonini tadqiq etish, energiya-
resurs tejamkor texnologiyalarni ishlab chiqish bo‘yicha tadqiqotlar yechimlarini topish borasida
ko‘plab olimlar ilmiy izlanishlar olib bormoqda. Biroq, paxtani pnevmotransportda harakatlanishi
qonuniyatlari, pnevmotransportda chigit shikastlanishi, quvur tirsak qismiga elastik material qoplash,
tirsakni urilish burchagini o‘zgartirish bo‘yicha tadqiqotlar ustivor hisoblanmoqda.

Bu borada, muammolarni bartaraf etuvchi texnikaviy yechimlarni ishlab chiqish, barcha
texnologik jarayonlar, shular qatorida paxta xomashyosini dastlabki ishlash jarayonida og‘ir
aralashmalarni tutish qurilmasini takomillashtirib, chigit va tolani tabiiy holda saqlab golish va yuqori
iqtisodiy samaradorlikka erishish dolzarb vazifalardan hisoblanmoqda.

Jahonda paxta xomashyosini tabily sifat ko‘rsatkichlarini saqlagan holda ishlov berish
jarayonlariga yetkazib berish hamda resurstejamkor texnologiyalar va texnika vositalarining yangi
ilmiy-texnikaviy yechimlarini ishlab chiqishga yo‘naltirilgan ilmiy-tadqiqotlar olib borilmoqda.
Shuningdek, paxtaga dastlabki ishlov berish texnologiyasida — paxtani og‘ir aralashmalardan

samarali tozalash jarayonini takomillashtirish, energiya-resurs tejamkor texnologiyalarni ishlab
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chiqish bo‘yicha tadqiqotlar yechimlarini topish borasida ko‘plab olimlar ilmiy izlanishlar olib
bormogqda.

Material va metodlar. Respublikamizda paxta yetishtirish va undan yuqori sifatli tola olishda
zamonaviy, resurs tejamkor texnologiyalardan foydalanish, ishlab chigarish unumdorligini oshirishda
yangi texnologiyalarni qo‘llash bo‘yicha keng ko‘lamli chora tadbirlar amalga oshirilmoqda. «2022-
2026-yillarga mo‘ljallangan Yangi O‘zbekistonning taraqqiyot strategiyasi to‘g‘risidangi O‘zbekiston
Respublikisi Prezidentining 2022-yil 28-yanvardagi PF-60 sonli qarorida : «...milliy iqtisodiyot
barqarorligini ta‘minlash va yalpi ichki mahsulotda sanoat ulushini oshirishga qaratilgan sanoat
siyosatini davom ettirib, sanoat mahsulotlarini ishlab chiqarish hajmini 1,4 marotabaga oshirish» kabi
vazifalar belgilab berildi. Ushbu vazifalarni bajarishda paxta sanoatida paxtani dastlabki ishlash
texnologik tizimlarini, xususan, paxtani pnevmoquvurda shikast yetkazmasdan tashish jarayonini
amalga oshirish, pnevmoquvurlarni ishlash muddatini oshirish orqali iqtisodiy natijalarga erishish,
yangi konstruksiyadagi avtomatlashgan pnevmoquvur elementlarining parametrlarini asoslash va
ilmiy-texnik yechimlarini ishlab chiqish muhim hisoblanadi.

Paxta tarkibidagi og‘ir aralashmalarni ajratish uchun paxta tozalash korxonalarida paxtani
pnevmotransportda ya’ni uni havo yordamida tashish vaqtida havo quvurlarining pastki qismlariga
turli xildagi og‘ir aralashmalarni tutib qolish uchun toshtutgich qurilmasi o‘rnatilgan.

Uning ishlash jarayoni quyidagicha bo‘lib, paxta havo quvurida harakatlanish vaqtida, uning
tarkibidagi og‘ir aralashmalar va boshqa xildagi mayda zarralar quvurning eng pastki qismida harakat
qiladi. Quvurning ma’lum bir masofalarida joylashgan toshtutgich qurilmasidan paxtaning vazni
hajm iga nisbatan katta bo‘lmagani uchun havo oqimi bilan harakatlanib toshtutgich qurilmasidan
o‘tib ketadi.

Og‘ir aralashmalar esa hajmiga nisbatan vazni katta bo‘lganligi uchun havo oqimi uni katta
kuch bilan torta olmaydi va buning natijasida og‘ir aralashmalar toshtutgich cho‘ntaklariga tushib
qoladi. Paxta tozalash korxonalarining ish tajribasi mavjud toshtutgichlar paxtadan og‘ir jismlarni
ajratish masalasini yetarlicha hal qila olmasligini ko‘rsatmoqda.

Shuning uchun paxta tozalash zavodlari va tayyorlov punktlarida korxonaning ishchi va
muhandis-texnik xodimlari tomonidan yaratilgan paxta tarkibidagi og‘ir jismlarni ushlab qoladigan
har xil qurilmalarni ko‘rish mumkin.

Og‘ir aralashmalarni tutib qoluvchi moslamalar paxta tarkibidagi og‘ir jismlarni uni qayta
ishlovchi mashinalargacha tutib qolishga mo‘ljallangan. Mavjud toshtutgichlar og‘ir aralashmalarni
maksimal darajada tutib qolmaydi. 2CHTL, LKS silindrik markazdan qochirma turdagi
toshtutgichlarning tutish unumdorligi 60-70% dan oshmaydi.
]
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Bundan tashqari ishlash paytida sezilarli havo bosimi yo‘qolishi (600 Pa gacha) kuzatiladi.
Bu qurilmalardan asosiysi oldindan doimiy ishlatilib kelingan 2CHTL markali toshtutgich (1-rasm)

qurilmasi hisoblanadi.

1-rasm. 2CHTL markali toshtutgich sxemasi
1-kirish quvuri, 2-ishchi kamera, 3-cho‘ntak, 4- klapan, 5- chigish quvuri
Hozirgi kunda paxta tozalash korxonalarida keng qo‘llanilib kelinayotgan toshtutgich
uskunalaridan 2CHTL markali chiziqli toshtutgich kirish quvuri 1, ajratish kamerasi 2, yuk tushurish
kamerasi 3, plastinin klapan 4 va chiqish quvuri 5 dan iborat.

2CHTL markali chiziqli toshtutgichning tutib qolish samaradorligi 60-70% ga yetadi. Bu
qurilmalarning ish unumi ancha past bo‘lib, ular asosan katta o‘lchamdagi og‘ir jismlarni tutib qoladi.
Mayda jismlar esa texnologik jarayonga o‘tib ketadi.

Bundan tashqari, mavjud toshtutgichlar yuqori aerodinamik qarshilikka ega. Bu esa o‘z vaqtida,
pnevmotransport quvurlarida havo bosimining keskin pasayishiga hamda toshtutgich
cho‘ntaklarining paxta bilan to‘lib qolishi va paxta bo‘lakchasini chiqindiga qo‘shilib ketishiga olib
keladi. Korxonalardagi qo‘llanilib kelinayotgan toshtutgich qurilmalari to‘la avtomatlashtirilmagan
hamda paxtani tashish jarayonida uni titib berish va tozalash jarayonlari yo‘lga qo‘yilmagan. Shuning
uchun hozirgacha paxtani og‘ir jismlardan tozalovchi yuqori samarali uskunalarni yaratish va
mavjudlarini takomillashtirish vazifasi dolzarb vazifa ekanligini yo‘qotgani yo‘q.

Ushbu qo‘llanilib kelinayotgan toshtutgich qurilmalarning asosiy kamchiliklari paxtaning
tarkibidan og‘ir va begona jismlarni aynigsa metal parchalari tutib qolish samaradorligining pastligi,
paxtadan ajralgan jismlarni toshtutgich ishchi kamerasidan o‘z vaqtida uzluksiz chiqarib yuborish
imkonining yaratilmaganlidir. Bundan tashqari yana bir ko‘zga ko‘rinarli, korxona iqtisodiyotiga

salbiy ta’sir etuvchi omillardan ya’ni tola yo‘qolishiga olib keluvchi sabablardan biri ajralayotgan
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begona jismlar tarkibiga paxta bo‘lakchasining ham qo‘shilib toshtutgich cho‘ntagiga tushib qolish
holatlarining kuzatilishidir.

Paxta tozalash korxonalarida paxta tashishda toshtutgich qurilmasining ish unumini oshirish,
texnologik ko‘rsatkichlarini mugqobillash, konstruksiyalarini yangilarini ishlab chiqish va
mavjudlarini takomillashtirish bo‘yicha dunyoda D.L.Kel’bert va boshqga olimlar izlanishlar olib
borgan. Mamalakatimizda paxta xomashyosini dastlabki ishlash texnologik jarayonidagi paxtani
tashishni nazariy-fundamental, amaliy masalalari va metodologik asoslarini yaratishda B. Levkovich,
K.M.Qobuljonov, M.T.Xasanov R.G.Maxkamov, T.D.Maxametov B.M.Mardonov, P.Baydyuk,
X.Axmetxodjayev, A.Gulyayev, N.Kamalov, R.Muradov, A.Burxanov, O.Sarimsaqov va boshqa
olimlar tadqiqotlar olib borishgan.

Gorizontal toshtutgich. Toshtutgichlarning tutib qolish unumdorligini oshirish maqsadida
samaradorligi yuqori yangi konstruksiyani yaratish uchun havo yordamida tashuvchi qurilmaning
turli uchastkalarda ishlayotgan toshtutgichlarning kamchiliklarini ko‘rib chiqish va ularni solishtirib
chiqish zarur bo‘ladi. Solishtirish natijasida toshtutgichning eng yaxshisini tanlab olish kerak.
Ma’lumki, paxtani havo yordamida tashuvchi qurilmaning quvurlari gorizontal, vertikal va o‘tuvchi
qilib o‘rnatilgan. Shuning uchun toshtutgichlarning ham gorizontal, vertikal va egik joylarga
(o‘tuvchi uchastkalarga) o‘rnatilgan turlari bo‘ladi.

Yuqorida ko‘rsatilgan toshtutgichlarning ishlashini ko‘rib chiqib paxtani havo yordamida
tashuvchi qurilmaning turli uchastkalarida ishlatiladigan bir qator toshtutgichlar yaratilgan. Ular
mavjud  toshtutgichlarning  takomillashtirilgan  konstruksiyalaridir. ~ Havo  yordamida
harakatlanayotgan paxtaning 80% 1 gorizontal quvurlardan o‘tadi. Gorizontal quvurda paxtaning
harakatini o‘rganib va mavjud gorizontal toshtutgichlarning ishlashini ko‘rib chiggan holda, 2-rasmda

tasvirlangan yangi konstruksiyadagi gorizontal, og‘ir aralashmalarni tutib qoluvchi moslamasi

/7 /

i 1 e

keltirilgan.

2-rasm. Quvurning gorizontal uchastkasi uchun og‘ir aralashmalarni tutgich

1-kirish quvuri; 2-ajratish kamerasi; 3-chiqish quvuri; 4-cho‘ntak.
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Bu toshgutgichning ishlash jarayoni quyidagicha: paxta kirish quvuri (1) dan ajratish kamerasi
(2) ga keladi. Quvurning ko‘ndalang kesimi kattalashgan sari paxta tezligi bir necha marta kamayadi
va so‘ruvchi havo ta’sirida ajratish kamerasining yuqori gismida harakatlanib, chiqgish quvuri (3)
orqali chiqib ketadi. Paxtaga nisbatan og‘irroq bo‘lgan aralashmalar ajratish kamerasining pastki

qismida harakatlanib, cho‘ntak (4) ga tushib qoladi.

3-rasm. Gorizontal toshtutgichning mukammalashgan sxemasi.
1-kirish quvuri, 2-ajratish kamerasi, 3-plastinka, 4-cho‘ntak, 5-chiqish quvuri.

Toshtutgichning ish jarayoni havoni so‘ruvchi kuchga, paxta va og‘ir aralashmalarning
uchuvchanlik xususiyatiga asoslangan. Kirish quvuri (1) orqali ajratish kamerasi (2) ga kirgan paxta
plastinka (3) yuzasi bo‘ylab harakat qiladi. Plastinkaning qiyaligi tufayli unda harakatlanayotgan
paxta va og‘ir aralashmalar oz og‘irligi ta’sirida qiyalik tomon og‘adi. Bunda og‘ir aralashmalarning
massasi katta bo‘lganligi hamda ishqalanish kuchining kamligi sababli unda og‘ish burchagi katta
bo‘lganligi sababli cho‘ntak (4) ga tushib qoladi. Paxtaga so‘ruvchi kuch ko‘proq ta’sir ko‘rsatganligi
sababli og‘ish burchagi kamroq bo‘ladida, plastinka yuzi bo‘ylab harakatlanib chiqish quvuri (5)
orqgali havo oqimiga qo‘shilib, ajratish kamerasidan chiqadi. Toshtutgich ishlash paytida paxta urilishi
kam bo‘ladi. Shuning uchun uning sifati saglanib qoladi.

Ikki kamerali toshtutgich. Paxta tarkibidagi og‘ir aralashmalarni tutib qolish jarayonini
takomillashtirish magqgsadida ikki kamerali htutgich konstruksiyasi yaratilgan. Ikki kamerali
toshtutgich quyidagicha ishlaydi. Paxta kirish quvuri (1) dan pastki ajratish kamerasi (2) ga keladi va
ing orqa devorga uriladi hamda titiladi. Shu paytda undagi og‘ir aralashmalar pastki cho‘ntak (3) ga
tushadi, paxta esa havo oqimiga qo‘shilib yuqoriajratish kamerasi (4) ga keladi.

Shunda paxtaning boshga tomoni bilan ajratish kamerasining orqa devoriga uriladi va birinchi

urilishdan qolgan og‘ir jismlar paxta tarkibidan ajralib qoladi. Ajralgan og‘ir aralashmalar yuqori
cho‘ntak (6) ga kelib tushadi. Tozalangan paxta chiqish quvuri (5) orqali chiqib ketadi. O‘tkazilgan

nazariy tadqiqotlar natijasi ko‘p cho‘ntakli toshtutgichda paxta va og‘ir aralashmalar harakat
]
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trayektoriyasini, cho‘ntaklar sonini va ularning ajratish kamerasi pastki devorida o‘rnatilish joyini

aniqlash imkonini yaratdi.

/

4-rasm. Ikki kamerali toshtutgich.
1-kirish quvuri; 2-pastki ajratish kamerasi; 3-pastki cho‘ntak; 4-yuqori ajratish kamerasi; 5-chiqish
quvuri; 6-yuqori cho‘ntak.

Tadqiqot natijalari va tahlili. Professor R.Muradovning [55] fikricha, paxta tozalash
korxonalarida ishlatilayotgan toshtutgichlarning asosiy kamchiliklaridan biri uning ishlash jarayonida
cho‘ntaklariga ma’lum miqdorda paxtani tushib qolishidir. Paxtani qayta ishlash vaqtida texnologik
jarayondagi havo yordamida tashuvchi qurilmada o‘rnatilgan uch xil toshtutgichlarni tekshirganda bu
kamchilikni ko‘rish mumkin. Birinchi toshtutgich quritish barabanidan oldin o‘rnatilgan. Ikkinchisi
tozalash sexida, uchinchisi tozalash va jin- linterlash sexlari orasida o‘rnatilgan. Og‘ir aralashmalar
bilan birga toshto‘plagichga tushgan paxtani qo‘l bilan olib havo yordamida tashuvchi qurilma
quvuriga qayta tashlash tavsiya qilinadi. Lekin ba’zi hollarda u yerdagi paxta turli aralashmalar bilan
qo‘shilib, iflosligi oshib ketadi va uni qo‘lda ajratib olish imkoni bo‘lmaydi. Shuning uchun
yuqoridagi tavsiyaga ko‘p korxonalarda e’tibor qilinmaydi va paxta chiqindiga chiqarib yuboriladi.

Ma’lumki, toshlarning harakatlanish tezligi paxtanikiga garaganda yuqori, lekin titilmagan
to‘plamlar kelishi paxtani tashishda mayda toshlarning harakatlanish tezligiga tenglashadi. (1-jadval).

Paxtaning va og‘ir aralashmalarning harakatlanish tezliklari

1-jadval.
Paxta og‘irligi, Harkatlanish | Toshlar o‘lchami, Toshlarning harakatlanish
gramm tezligi, m/s mm tezligi, m/s
1 3,5 5 gacha 12,8
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10 6,7 5 dan 10 gacha 14,4
100 8,5 10-20 20,5
200 11,7 20 - 30 25

Hozirgacha amalga oshirilgan ilmiy-tadqiqot ishlarining tahlili shuni ko‘rsatadiki, ular
tomonidan aniqlangan qonuniyatlar, amaliy natijalar paxtani gayta ishlash, shuningdek uni
pnevmotransportda tashish ilmi va amalibegonaini muayyan darajada rivojlantirishga xizmat qildi.
Shunday bo‘lsada, hali paxtaga ishlov berish va uni tashishda yuz beradigan ayrim hodisalarning
mohiyati to‘liq ochib berilmagan, ayrim texnologik mashina va uskunalar, shu jumladan
pnevmotransport uskunasi hali to‘liq takomilga erishgan emas.

Masalan, hozirgi paytgacha paxtani gorizontal tekislikda transportlashda chigitning
shikastlanishi, havo yordamida tashish vaqtida paxtaning titilib, tashkil etuvchilarga bo‘linishi va
boshqga hodisalarning nazariy asoslari yaratilmadi. Aniqlangan nazariyalar, asosan havo yordamida
tashuvchi qurilmaning alohida muammolari va tarkibiy qismlarini qgamrab olgan bo‘lib, bunda ham
o‘zaro mos kelmaydigan, ba’zan bir-birini inkor giluvchi natijalar olingan.

Xulosa. Yuqgoridagilardan kelib chiqib, xulosa o‘rnida shuni aytish mumkinki ushbu
tadqiqotlar o‘z oldiga paxtani pnevmotransport yordamida tashish nazariyasini muayyan darajada
rivojlantirish, paxta mahsulotlarining dastlabki sifat va miqdor ko‘rsatkichlarini saqlash, uni tabiiy
xususiyatlariga zarar yetkazilishini oldini olish, iqtisodiy samaradorlikka erishish hamda asosiysi
paxtani dastlabki ishlab chigarish jarayonida kelib chiqishi mumkin bo‘lgan zararli omillarni oldini
olish magsadida taklif etilgan va ishlab chiqarishga tavsiya etilgan. Ushbu takomillashtirilgan
toshtutgich qurilmalarini amaliyotga tatbiq etish orqali sezilarli darajada samaradorlikka
erishilmogqda va hozirgi kunda ilmiy izlanuvchilar tomonidan toshtutgich qurilmasini

takomillashtirish borasida yana bir qator ilmiy yangiliklar yaratish davom etmoqda.
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YANGI TUZILISHDAGI NAQSHLI TRIKOTAJ MAHSULOTLARINI HQPDS DASTURI
ORQALI LOYIHALASH

Shog‘ofurov Shaxboz Shokirjon o°g‘li,

Namangan to‘qimachilik sanoati instituti doktoranti, shogofurov@mail.ru

Annotatsiya. Ushbu maqolada, nagshli trikotaj to‘qimalarni 3 ta yangi namuna variantlari
LONG-XING SM 252 rusumli (Xitoy) 12-sinfli yassi ignadonli dastgohida olish wusuli,
to‘qimalarining eksperimental namunalari ishlab chiqildi va grafik yozuvi keltirildi. To‘qimalarda
muntazam usulda ishlab chigarilgan donali trikotaj mahsulotlari ishlab chigarishda qo‘llanildi va
tajriba natijalari tahlil gilindi.

Tayanch so‘zlar: trikotaj, xalqa, ip, yassinaqsh, zichlik, poliakrilnitril, transfer, HqQPDS
dasturi, igna, ignadon.

ITPOEKTUPOBAHUE HOBBIX CTPYKTYPHBIX Y3OPHBIX TPUKOTAKHBIX
U3IEJAN C UCITIOJIBb30BAHUEM ITPOT'PAMMBI HQPDS

AHHoTanus. B nanHOM cTaThe pa3zpadoTaH cnoco noxy4eHus 3 HOBBIX BApHAHTOB 00pa3IioB
TPUKOTAXHBIX MOJIOTEH HA TUIOCKOBSI3aIbHOM cTaHke 12-ro kimacca LONG-XING SM 252 (Kuraif),
U3TOTOBJIEHBl 3KCIEpUMEHTalIbHbIE 00pa3lbl MOJOTEH M JaHO TrpapuuecKkoe OIHCaHHeE.
TpukoTaxXHble MaTepUaNbl OBUTM WCIIOJNIB30BAHBI TPH IPOU3BOJICTBE TPUKOTAKHBIX W3JCIHMA,
W3TOTOBJICHHBIX OJAMHOYHBIM CIIOCOOOM, M MTPOAHATN3UPOBAHBI SKCIIEPUMEHTAIILHBIE PE3YIbTATHI.

KuroueBble cjioBa: BsI3aHue, METIIs, MPsKa, IIOCKUHN Y30p, TUIOTHOCTh, TOJTUAKPHUIOHUTPHIT,
nepenoc, nporpamma HqPDS, urna, urnoaepxarens.

Annotation. in this article, a method for obtaining 3 new sample variants of patterned knitted
fabrics on a 12-class flat needle loom LONG-XING SM 252 model (China), experimental samples
of the fabrics were developed and graphically recorded. The fabrics were used in the production of
single-piece knitted products produced in this way, and the experimental results were analyzed.

Keywords: knitting, loop, yarn, flat pattern, density, polyacrylonitrile, transfer, HqQPDS
program, needle, needle holder.

Kirish. Nagshli trikotaj to‘qimalari fagatgina keng iste’'mol mollarini ishlab chiqarishda emas,
balki tibbiyotda (sun’iy qon tomirlar va ichaklar yaratishda) hamda xalq xo‘jaligining turli tarmoqlari
uchun ishlatiladigan texnik trikotaj olishda ham keng qo‘llaniladi. Fazodagi turli uchish
apparatlarining quyosh batareyalari asosini ham nagshli trikotaj to‘qimalarining xili bo‘lmish filey
trikotaj to‘qimasi tashkil qgiladi. Shu bilan birga bu qismda izlanishlar va tadqiqotlar, jarayonlarni
takomillashtirish va yangilarini yaratish natijasida olingan aralash trikotaj to‘qimalar ham o‘rganiladi.
Bugungi kunda aralash to‘qimalarning imkoniyatlari benihoya cheksizdir. Yiliga juda ko‘p bir-biridan
farqli, xilma-xil trikotaj to‘qimalari yaratilmoqda. Biri yangi tolalar, ikkinchisi yangi naqsh
ko‘rinishi, uchinchisi yangi to‘qima asosida to‘qilmoqda va ishlab chiqarishga tatbiq qilinmoqda.

Nagsh — bu chiziqlar, shakllar, ranglarni ma’lum tartibda birgalikda joylashtirib, jami bezash
samarasini yaratishdir. «Tuzilish» — bu to‘qimani ichki tuzilishi, halqalarni matoda joylashish tartibi,
|
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trikotaj geometriyasi, naqsh esa samarani tasavvur qilmoqdir. Trikotaj uchun rasm, suratdan ko‘ra
naqsh atamasi qulayroqdir. Matoda turli xil nagshlar ishlatiladi: oddiy geometrik, ixtiyoriy, murakkab,
qarama-qarshi aksli va mahsulotni ma’lum qismida joylashgan va hokazo.

Mahsulot ommaviy ravishda ishlab chigarilganda naqsh murakkabligi alohida o‘rinda turadi.
Chunki, mahsulot qgismlarini joylashtirish, bichish, birlashtirish va tikishda o‘ziga xosliklar
mavjuddir. Barcha naqgshlar uch turga bo‘linadi:

1. Oddiy nagshlar (melanj) — turli rangdagi chipor iplardan to‘qilgan to‘qimalarga oid.

2. O‘rtacha murakkabli naqgshlar (ularni to‘shamada joylashtirishga alohida e’tibor beriladi).

3. Katta o‘lchamga ega bo‘lgan nagshlar, bu turdagi nagshlar esa mahsulotda ko‘pincha bir dona
joylashtiriladi, alohida ma’lum bir qism miqyosida to‘qiladi. Shu turdagi naqshlar hozirgi kunda
diqqgat e’tiborga sazovordir.

Nagshli trikotaj to‘qimalarini yaratishda quyidagi nagqsh samaralariga erishish mumkin:

— rangli (kvadrat, to‘rtburchak, romb, aylana, doira va hokazo.)
— teshikli (ajur)

—bo‘rtma (relef)

— tovlanuvchan (soyali)

Shu qatori to‘qimani ayrim gismlarida, yuzasida tuk hosil qilish bilan ham ma’lum samaraga
erishish mumkin.

Nagshli trikotaj qismiga oid asosiy masalalarga o‘tishdan avval 50-yillar boshlarida
mutaxassisligimiz asoschisi professor A.S.Dalidovich trikotajda yechimini topish dolzarb vazifa deb
belgilagan quyidagi muammolarni sanab o‘tish lozim:

1. Mahsulotni ma’lum kuch ta’sirida shaklini o‘zgartirishini oldini olish (deformatsiya).

2. So‘tilishni bartaraf etish.

3. Mahsulotni tikish jarayonida halqa shikastlanishini oldini olish (prorubka).

4. Trikotaj mahsulotlarini yoki ularning qismlarini bir-biriga choklamasdan tayyorlay olishni
ta’minlash.

Trikotaj uchun bu to‘rt muammoni yechimi qiyin deb bilishgan. O‘tgan vaqt ichida ko‘p
narsalar o‘zgardi, turli muammolar yechildi, demak, bu qismni o‘rganish jarayonida yuqorida
keltirilgan muammolarga qay darajada aniq javoblarga erishilgani to‘g‘risida ma’lumotlarga ega
bo‘linadi.

Trikotaj to‘qimalari tasnifi ilk marotaba 1944-yil professor A.S.Dalidovich tomonidan ishlab
chiqilgan bo‘lib, hozirgi kunga qadar tasnif bir oz o‘zgargan va yangi turkumlar bilan to‘ldirilgan.
Odatda, tasniflar materiallarga, moddalarga, usul va uslublarga, mashina va mexanizm tuzilishlariga
yoki biron boshga narsalarga tuziladi.

Trikotaj to‘qimalariga oid tasnifni tuzishdan magsad bu jamlangan, yaratilgan va yaratilishi
mumkin bo‘lgan to‘qimalarni tuzilishiga qarab turkum va turlarga ajratish, ma’lum tartib asosida
umumlashtirish, o‘ziga xosliklarni va farqlarini ko‘rsatishdir. Buning uchun material har tomonlama
chuqur o‘rganilgan bo‘lishi kerak.

Ushbu tadqiqot ishida yassi ignadonli LONG XING 252 rusumli trikotaj mashinasidagi igna
pozisiyalari va to‘quv zamoklari texnologik imkoniyatlaridan foydalanib, 4 ta yangi to‘qima
namunasi olindi. Mashina klassi - 12”’, ignadon eni — 218 sm, sistemalar soni — 2 ta.
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LONG XING 252 mashinasida ignalarning joylashuvida bitta igna oralatib interlok
immitatsiyasi olish imkoniyati mavjud. Nagshli trikotaj to‘qimalarini olishda yassi ignadonli
mashinaning maksimal imkoniyalaridan foydanildi.

Yassi ignadonli trikotaj mashinasi murakkab to‘qimalar uchun yaxshi ishlab chigarish
imkoniyatiga ega bo‘lib, hozirgi kunda tadqiqotchilar mashinaning yangi imkoniyatlaridan samarali
foydalanish ustida ish olib bormoqdalar. Shu bilan birga, mashinaning o‘zida trikotaj mahsulotlarini
ishlab chiqarish uchun mal’um bir parametrlarini o‘zgartirish orqali ishlab chiqarib bo‘lmaydi, ya’ni
mashinaning o‘zida zichliklarni, ignalarni harakatini va hokazo parametrlarni o‘zgartirish murakkab
jarayon hisoblanadi. Shuning uchun hozirgi kunda ishlab chiqgarilayotgan zamonaviy yassi ignadonli

trikotaj mashinalari maxsus loyihalash dasturi orqali ishlab kelmogda. Dastur yordamida

loyihalangan trikotaj to‘qimalari va mahsulotlarini ishlab chiqarish aniqligi tekshirish imkoniyati
mavjud. Matematik hisob-kitoblar xalgalar soni, o‘lchamlari nashlarning umumiy ko‘rinishlarini
tahlil qilishimiz mumkin.

Dastur yordamida loyihalanib ishlab chiqarilgan trikotaj mahsulotlarida qo‘shimcha
elementlarning joylashtirish, mahsulotlarni o‘lchamlari va murakkab naqshlarni hosil qilish
imkoniyai mavjud bo‘lganligi sababli keng foydalanilmoqda.
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1-rasm. Nagqshli trikotaj to‘qimasining grafik yozuvi (1-variant).
Olingan trikotaj to‘qimalari xalqa bo‘ylamasiga va ko‘ndalangiga yo‘nalgan turli xil geometrik
shakldagi nagshlar hosil qilindi. 1-variant trikotaj to‘qimasini rombsimon naqshli holatda ishlab

chiqarildi. Ushbu to‘qimada rapportdagi xalqalar markazga intilishi natijasida (2-rasm)
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2-rasm. Nagshli trikotaj to‘qimasining grafik yozuvi (2-variant).
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3-rasm. Nagshli trikotaj to‘qimasining grafik yozuvi (3-variant).

Tajribada ko‘riladigan yangi tuzilishdagi trikotaj to‘qimasidan bichish va yarim muntazam
usulda donali tayyorlangan ayollar ustki kiyimi zamonaviy kom’pyuter texnologiyalariga asoslangan
NamMTTI sinov laboratoriyasida mavjud trikotaj-to‘quv mashinalarida va resurstejamkor texnologiya
asosida ishlab chiqildi.

Ushbu tajriba sinov partiyasini korxona sharoitida ishlab chiqarishni takomillashtirish, bir xil

sharoitda amaldagi texnologiya va taklif etilayotgan yangi texnologiya bo‘yicha xomashyo sarfi kam,
trikotaj buyumlari paketidan tayyorlangan ayollar ustki kiyimlarining gigiyenik, estetik va
ekspluatatsion talablarini tadqiq qilishdan iborat. Tayyor mahsulotlarni foydalanish sinoviga
berishdan avval ularning namunadagiga mosligi va tayyorlanish sifati vizual baholanadi.
Trikotaj buyumlar tayyorlash texnologiyasi usullari bo‘yicha bichilgan, yarim muntazam va
muntazam turlarga bo‘linadi. Yarim muntazam va muntazam kiyimlar alohida maxsus xususiyatga
ega bo‘lib, ularning ostki detallariga ishlov berish talab etilmaydi. Muntazam va yarim muntazam
buyumlar bichilgan buyumlarga nisbatan muhim ustunlikka ega: ular tejamkor bo‘lib buyumga
texnologik ishlov berish jarayonini ancha qisqartirishga olib keladi. Muntazam to‘qish usuli bilan
cho‘ntak, yoqa, klapan, belbog* kabi detallar olinadi. Trikotaj buyumlarini loyihalash bosqichlarida
zamonaviy kompyuter texnologiyalaridan foydalanish, mahsulotlar dizayni, donali trikotaj ishlab
chiqarish dasturini takomillashtirish, loyihalangan eskizlardan eng optimal variantlarini tanlash talab
etiladi. Muntazam usulda kiyim tayyorlash uchun “HqPDS” dasturidan foydalanib, 164-88-92
o‘lchamli tipovoy qomatga standart andoza tayyorlandi.
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4-rasm. “HqPDS” dasturi jemfer bo‘laklarini qurish
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S-rasm. “HqPDS” dasturi jemfer yeng chizmasini qurish

Yangi tuzilishdagi trikotaj to‘qimalar olish hisobiga tayyorlangan kiyim paketi, kichik va o‘rta
yoshdagi ayollar uchun mo‘ljallangan. Kiyim bo‘laklari muntazam usulda olingan, kiyim keng
siluetli bo‘lib, uzunligi bo‘ksagacha, o‘tkazma yengli, ketlofka bilan biriktirilgan. Kiyim old va ort
bo‘lak, yeng va yoqadan tashkil topgan.

Ketlovka mashinasi va uning ishlash prinsipi

Ketlovka — birlashtiruvchi mashinasi, maxsus tirikotaj buyumlarini detallarini birlashtirish
uchun mo‘ljallangan mashina hisoblanib, trikotaj buyumlarini birlashtirish, yoqa, manjetlarni tikish
uchun mo‘ljallangan. Ketlovka mashinasining chetida fontura (tokol) ignalar aylana shaklda
joylashgan bo‘lib, ketlovka mashinasi trikotaj-to‘quv mashinasining klassiga mos kelishi lozim.
Mashina ignalar orasidagi masofa qanchalik kichik bo‘lsa, halqalarni qo‘yish qulay. Mashinaning
ishlash prinsipi juda oddiy.

Ip kelishi: ilgak ilmoqni tortib yon tomonga tashlab pastga tushadi, keyin tokolning yonidan
o‘tib teshik hosil giladi, ilmoq cho‘zilib, biriktiruvchi halqa hosil qgiladi. Igna ilmoqni ignaga tushiradi
va ipni yana ignadan chiqaradi. Mashina ishlash jarayonida ilmoq har doim igna atrofida aylanib
yuqoridan pastga ipni ignadan chiqarib, ignaga tashlab yuboradi. Shunday qilib, matoni tortmaydigan
va juda elastik bo‘lgan bitta ipli zanjirli tikuv hosil bo‘ladi.

Zanjirli tikuv mashinasi choklarning shakllanishiga, konvener harakatining tabiatiga va asosiy
mexanizm dizayniga qarab tasniflanadi. Mashina ignalari (to‘g‘ri, egri) va favvoralar harakati
(uzluksiz, davriy) har xil.

Mabhsulot birligiga nisbatan xomashyo sarfini kamaytirishning istigbolli yo*‘nalishlaridan biri
bu, trikotaj mahsulotlarini yarim muntazam va muntazam usulda ishlab chiqarish hisoblanadi.

Kupon tayyorlashning turli usullari mavjud bo‘lib, unda kuponning belbog* qismi ikki qavatli
yoki qo‘sh gavatli glad to‘qimasida, asos (stan) qismi esa turli ikki qavatli to‘qimada to‘qiladi.

Trikotaj to‘qimalari xomashyo sarfini kamaytirish uchun, eng optimal variant mahsulotning
asosini bir qavatli to‘qimadan foydalanib ishlab chiqarish maqsadga muvofiq.
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Yarim muntazam usulda mahsulotlar ishlab chigarishda aylana ignadonli trikotaj to‘quv
mashinalarining texnologik imkoniyatidan samarali foydalanib, taklif etilayotgan bir va ikki qavatli
to‘qimalar asosida kuponlar olish mumkin.

Olingan trikotaj to‘qimasi asosida turli modellar muntazam usulda ishlab chiqarilib, old va ort
qismi Sgh dan Sg1 gacha bir gavatli trikotaj to‘qimasi, Sg1 dan D; gacha ikki qavatli trikotaj to‘qimasi
asosida modellashtirilgan. D; esa bir gavatli trikotaj to‘qimasidan foydalanib muntazam usulda
olingan.

Bichuv usuli va muntazam usulda detal holatida olingan bo‘laklardagi halqalar sonini
uchburchaklar, to‘rtburchaklar va aylanalar yuzalarini xisoblash orqali aniqlanadi va o°zaro
solishtiriladi.

S5 ~1 5 ' SS
54 54 y T S4

6-rasm. Corel Draw dasturida muntazam usulda jemfer old va yeng bo‘lak detallari
chizmasi.

Amaliy o‘tkazilgan tahlil natijacida xomashyo sarfining 8 % ga va vaqt 15 minutga
kamaytirildi; estetik va ekspluatasion talablari jihatdan qulay va yengil, muntazam usuldagi ustki
kiyim bo‘laklarini ketlyovka mashinada biriktirish jarayonida aynan o‘sha xom ashyodan
foydalanish; buyumning tashqi ko‘rinishini baholashda yaqqol bilinib yoki ko‘rinib turadigan
nugsonlar aniglanmadi. Resurstejamkor yangi tuzilishdagi trikotaj to‘qimalari halga ko‘chirish
usullari va uzaytirilgan halqalar elementlari yordamida olish hisobiga trikotaj to‘qima mahsulotlari
assortimenti kengaytirish mumkinligi aniqlandi. Yengillashtirilgan usul bilan trikotaj to‘qima
namunalarini nagsh samarasi hisobiga o‘zaro qiyosiy tagqoslash natijasida yuqori sifatga ega bo‘lgan
xomashyo sarfi kam, bir va ikki qavatli trikotaj to‘qima namunalari eng kichik yuza zichlikka va eng
kichik hajmiy zichlikka ega bo‘ldi.
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CIIOCOB BBIPABOTKH JBYXCJOMHOT'O JIBYCTOPOHHET O ILTIOIEBOI'O
TPUKOTAXKA C BBICOKAMHY TEILTO3AIUTHBIMA CBOMCTBAMHU

!Hypuooun Kapumose Maxamaoncanoeuu, Mysapghap Oounoe A6oyKkaxxop yauu
I’ Hamanranckuii MHCTUTYT TeKCTHILHON NPOMBILLICHHOCTH

AnHoTanus. C 1ebi0 BEIpaOOTKU TPUKOTAXKa C BEICOKAMU TEIUI03AIUTHBIMU CBOMCTBAMU U
HOBBIILIEHHON (OPMOYCTOWYMBOCTBIO pa3paboTaH CTPYKTypa U CIOCOO IOJIyuyeHHs HOBOI'O
JBYXCJIOWHOTO JABYCTOPOHHETO IUIIOIIEBOTO TPHUKOTa)ka BHYTPU MOJOTHA Ha 0a3e H3HAHOYHOMU
mIaabpyu. Panmopr neperuieTeHusi TPUKOTaka HOBOM CTPYKTYPBI COIAEPKHUT 1B psAa ILIIOIIEBOIO
NeperuIeTeH s, COeIMHEHHbIE IPOTHKKaMH, 00pa3yIOLIHiics IByXCIOMHBIN TpuKoTax. B pe3ynprare
IUTIOLLEBBIE MPOTSHKKK CKIIAABIBAIOTHCS. BHYTPHU IOJIOTHA, YTO YJIydllIaeT 00bEMHYIO IUIOTHOCTh U
TEIUIO3AIUTHBIE CBOWCTBA TPUKOTAXKA.

KuiroueBbie cj10Ba: JBYXCIOMHBIM TPUKOTaX, W3HAHOYHAS IJa/b, IUIIOII, TPUKOTA)XKHas
MallliHa, NeTIe00pa3yomias CUCTEMA.

METHOD OF PRODUCING TWO-LAYER DOUBLE-SIDED PLUSH KNITTED FABRIC
WITH HIGH HEAT-INSULATING PROPERTIES

Abstract. In order to produce knitwear with high heat-protective properties and increased
dimensional stability, a structure and method for producing a new two-layer double-sided plush
knitwear inside a fabric based on the purl surface have been developed. The knitwear weave pattern
of the new structure contains two rows of plush weave connected by broaches, forming a two-layer
knitwear. As a result, the plush broaches are folded inside the fabric, which improves the volume
density and heat-protective properties of the knitwear.

Key words: double-layer knitwear, purl stitch, ivy, knitting machine, loop-forming system.

Beenenmne. TexHOIOTHS TPUKOTa)KHOIO IPOM3BOACTBA, T.€. Ipolecc IepepadoTKu
TEKCTWJIBHBIX HUTEH B TPUKOTAX, MOXKET OKa3aTh CYIIECTBEHHOE BIMSIHUE HA KAYECTBO TPUKOTAXa
COOTBETCTBYIOIIUM TOI00POM CHIPBS I TPUKOTaXKa TaHHOTO Ha3HAUEHUsI, BLIOOPOM IeperyieTeHUs
U ONTHUMAJIBHBIX IapaMEeTPOB IETEJIBHOM CTPYKTYpBbI, a TaKXKe IpUMEHeHueM otnenku. Hapsagy c
HUTSIMH, UCIIOJIb3yEMBIMH [UIsl H3TOTOBIICHUSI TPUKOTAXKa, MEPETUIETEHUE ABIIACTCSA €T0 BaKHEHUIIEH
Ka4eCTBEHHOM  XapaKTepUCTUKOM M  OIpenessseT CBOWCTBA TPUKOTAXA:  PaCTSKUMOCT,
pacIycKaeMoCTh, HOBEPXHOCTHYIO IJIOTHOCTH, TOIIIUHY, (JOPMOYCTOHUUBOCTD U T. 1.

TpukoTtax 1O CTPYKType MHpeacTaBiseT co0oil cucTeMy HUTEH, W30THYTHIX B IETIH.
PacnionoxeHnue nerenb B TPUKOTAXKE M CBSI3U MEXIY NMETIIIMU MOTYT OBITh OY€Hb Pa3HOOOpa3HBIMU
Y OIIPEACISAIOTCS NepEIIETeHUEM TpUKoTaxa [1].

B Hacrosiee BpeMs MpH BbIpaOOTKE TPUKOTAXKHBIX MOJOTEH M U3JETIUI YacTO MPUMEHSIOT
JIBYXCJIOMHBIE MEPETIETeHHUs], KOTOPBIE TIO3BOJISIOT MOTyYUTh BCEBO3MOKHBIE PHCYyHUAThIE (P (PEKTHI
Y BUJIOM3MEHATH CTPYKTYpPY U CBOMCTBA TPUKOTAXKa. TPUKOTaX IBYXCIOWHBIX MEPEILUIETEHUA MOXKET
OBITH [TOJyYEH Ha TPUKOTAXKHO-BSI3AJIbHBIX MAIlIMHAX BCeX BUA0B. OCOOEHHO MIMPOKOE NPUMEHEHHE
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HAXOJUT TPUKOTAX JIByXCJIIOMHBIX MEPEIUIETEHUI ¢ 000POTHBIX U COBPEMEHHBIX IIOCKOBSA3AIbHBIX
MaIIFH.

Bompocamu pacuipeHuss acCOpPTUMEHTA U YAy4IIEHHs KaueCTBa JIByXCJIOMHOTO TPUKOTaXka,
CO3/IaHUsl HOBBIX CTPYKTYp M pPa3paboTku 3PQPEKTUBHBIX CMOCOOOB Bs3aHUS TPUKOTAka C
ONTHUMAaJIbHBIMU [TApaMETPaMHU B HACTOSIIIIEE BPEMS 3aHUMAIOTCSI MHOTME UCCIIEI0OBATENIN KAK y HAC B
CTpaHe, Tak U 3a pyoexxom [2-4].

Tpuxotaxk Xxapakrepusyercs OOJBIIUM MHOTOOOpa3veM NeperuieTeHHH, NpUMEHs
pa3linyHbIe MEPEIIeTeHUsI, MOXKHO MOJYYUTh TPUKOTAXK C PAa3HbIMU CBOMCTBAMH, Y30PHBIMHU WU
CTPYKTYpHBbIMU 3¢ dekramu. TpuKoTax ABYXCIOWHBIX MEperuieTeHUil o0pa3yeTcss COequHEHUEM
[JIaBHBIX, TPOM3BOJHBIX M PHUCYHUYAThIX MeperyieTeHuid. Takue codeTaHuss MOTYyT HMETh
HEOTrpaHMYEHHOE KOJIMYECTBO BaPHAHTOB, KOTOPHIE 3aBUCST OT Ha3HAYEHUS TPUKOTaXka, TPeOyeMbIX
CBOWCTB M pHCYyHYATOTO 3(p(peKTa, KOTOPBI HYKHO TOITYIHTh.

TpukoTtax, BbIpaOaThIBa€MbIi M3 HUTEH TpyHTa JTIOOBIM TIJIaBHBIM, MPOW3BOAHBIM WU
pUCYHUYATBIM NEPEIUIETEHHEM C BBS3bIBAHUEM B TPYHT JIONOJHUTEIBHBIX HHUTEM WIM IyYKOB
IITANeNbHBIX BOJIOKOH, OOpa3yIoOUIMX YyBEJIWYECHHBIC IUIATUHHBIE JYI'M WM TPOTSHKKH BOpCa,
Ha3bIBAIOT TPUKOTAXKHBIX TUTFOIIEBBIX MEPEIICTEHUH.

Bakneimmii mpu3HaK CTPYKTYPHI ILTIOIIEBOTO TPUKOTAXkKa - CIIOCO0 3aKPeIICHUS TUTIOIICBOM
HUTH TPYHTE TpHUKOTaka. OT 3TOro mokasarelis 3aBUCUT Kaue€CTBO TPUKOTAXKA, €r0 BHEIIHWUN BUJ,
pacxol ChIpbhsl PU BBIPAOOTKE U .

[TnroreBsiit TPUKOTAXK MOXKET OBITH MONY4YEeH Ha 0a3e IMIaBHBIX, TPOU3BOAHBIX, PUCYHUYATHIX
U KOMOWHHPOBAHHBIX TNeperuieTeHuid. [mromeBbii TpUkOTaXX Ha 0a3e TJIaBHBIX MEPEIUICTCHHMN
MOJTy4yaeTcsi BBEJCHUEM [OMOJHUTEIbHOM HHUTH B CTPYKTypy TpHUKOTa)xa MeperuieTeHui
MPOM3BOAHAS TNAJh W TMPOU3BOMHBIX JAacTUK [5-7]. VI3MeHEHHE CTPYKTYpHl TPHUKOTaka 0a30BOTO
NeperieTeHus, T.€. BRIpaOO0TKa TUTIOIIEBOT0 TPUKOTAka Ha 0a3e pa3IUYHbIX TIIaBHBIX, TPOU3BOIHBIX,
PUCYHYATHIX U KOMOMHUPOBAHHBIX MEPEINICTCHU, B OCHOBHOM BIHsET HA (DPU3MKO-MEXaHUUECKUE
CBOMCTBA ILTIOLIEBOTO TPUKOTaxka. A co3llaHue pucyHYaToro s¢¢ekra Ha IOJIOTHE OCTHUTaeTcs
Oaromapsi UCTIOIB30BAaHUIO PA3JIMYHBIX IBETOM JIOTIONIHUTEILHONH HUTH, Y€PEJOBAHUIO HA TTOJIOTHE
TUTIOIIIEBOW MTOBEPXHOCTH € IJIAIKOW, 00Pa30BaHMIO MOJIOTHE MPOTSKEK Pa3HOI BBICOTHI U IPU ITOM
MPOTSIKEK C UCTIONB30BAHUEM PA3JIMYHBIX [[BETOB JONOJIHUTEIbHON HUTH U T.J.

[InromieBblii TPUKOTaXX OTHOCHUTCS K KIIACCy TPUKOTAXKHBIX IMEPEIIETEHUM, KOTOpbIE
00/1ajaloT BBICOKMMH TEIJIO3AIIUTHBIMU CBOMCTBaMH. [J1aBHBIM (DaKTOPOM, ONpPEIEISIONINM
TEIUIOBBIE CBOMCTBA TPUKOTaXKa, SABISAETCS ero TonmuHa. C yBeIMYEHUEM TOJIIHMHBI TPUKOTaKa
MPONOPLMOHATBFHO BO3PACTAaET €ro TEIUIOBOE compoTuBieHue. VccienoBarenbckue pabOThI 1O
YBEJIMYECHUIO TOJILIMHBI TUTIOIIEBOTO TPUKOTAXKa BEAYTCS B IByX HAIIPABJICHUSX: YBEJIMUEHHUE BHICOTHI
BOpCa OHOCTOPOHHETO ILTIOLIEBOTO TPUKOTAXKa; BBIpAOOTKA TPUKOTaXKa C ABYXCTOPOHHBIM BOPCOM
[8]. JABycTOpOHHBIN TIAaTUPOBAHHBIN IUTIOIICBBIM TPUKOTAX, BhIpaOaThIBaeMbI Ha 0a3e TIaBHBIX
NeperyIeTeHHH, MoJIy4atoT BBEIEHUEM IUTIOIIEBON HUTH B CTPYKTYPY IVIajH, JacTUKAa U U3HAHOUYHOMN
rIaau.

[IpeumymiecTBa MNPOU3BOACTBA IUTIOLIEBOTO TPHUKOTa)Xa- MPOCTOTA IMOJIYYEHHE Kak
METENBHOT0, TaK M Pa3pe3HOro IUIIOIA U, BBICOKas MPOU3BOAUTENLHOCTh oOopynoBanus. [Ipu
M3TOTOBJIEHUE IUTIOIIEBOIO TPUKOTAXKa JIETKO PETYIMPOBATh PAcXoi ChIPbsl, TOJIIMHY TPHUKOTa)Ka
MyTEM U3MEHEHHE JJIMHBI TUTIOMIEBBIX MPOTSHKEK, @ TAK)KE BOCIPOU3BOIUTE Pa3IUYHbIe PUCYHKH Ha
II0JIOTHE, IPUMEHSS ChIPhE C PA3JIMYHBIMU CBOWCTBAMHU U pa3HbIX 1BETOB [9-10]. Kak usBectHo, 114

- 60 - Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT)K HamHTII, 2025, N 1)


http://www.ntsi.uz/

TO‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR m)%

MONTyYEHUS TUTIONIEBOTO TPUKOTa)kKa Ha BCEX BA3AIBHBIX MalllMHaX HEOOXOIMMO MPOKIA/bIBaTh Ha
WTJIBI TPYHTOBBIE U TUTIOIIIEBHIE HUTH.

[Iponiecc mpokianbiBaHuE IUTIONIEBOM HUTH Ha Pa3MYHBIX MAalIMHAX MPOUCXOAUT IO-
pPa3HOMY B 3aBUCUMOCTHU OT YCJIOBUM BSI3aHUSI U KOHCTPYKIIMU MalIMHBL. Tak Kak y JBYXCTOPOHHETO
TUTIONIA TUTIOIIEBBIE MPOTSKKU PACIIONOKEHBI C 00€UX CTOPOH TPUKOTaXa, ITIOLIEBYI0 HUTh HY>KHO
MIPOKJIA/IBIBATh HA WUIJIBI TO OJHOMW, TO JPYTOM UTOJIBHUIIBI, COXPAHSS MPU 3TOM MMapaMeTPhl MOIa4YH
IUTIOIIEBBIX HUTEW. [TapameTpaMu o1auu IIOIIEBOM HUTH SIBJISTFOTCS. UTOJIBHBIN U IIETEJIbHBIA YIJIbI.

[TapameTpbl MoauM IUTIOIIEBONW HUTH 3aBUCAT B OCHOBHOM OT PACIIOJIOXKEHHUS OTOOHHOM
JIMHUM 111 KyJTUPOBAaHUSI 3TON HUTH.

N3BecTHO, YTO U3 CTPOEHUS IBYCTOPOHHETO IUTOIIEBOIO TPUKOTAXKA, IJTFOLIEBBIE MPOTSHKKU
BBIXOZIST Ha 00€ CTOPOHBI, B CBSI3M C YeM OTOOMHAs TMHUSA JJIs1 KyJUPOBasl TUTIOIIIEBON HUTH JOJDKHA
ObITh Ha 00EWX WTONIGHUIAX, KaK W JIIsi TPYHTOBBIX. JJIT TOMYYEHHS IUTIOMICBBIX IMPOTSIKEK
OIMHAKOBOTO pa3Mepa C JBYX CTOPOH TPHUKOTaXa IIIyOMHAa WX KyJIUPOBAaHHUS [OJKHA OBITh
OIMHAKOBOH.

MarepuaJsibl u MeToBbI. [I[pyroe HanpaBiieHne B 00JaCTH BEIPAOOTKU TPUKOTAXka C BBICOKAMU
TEIJIO3AIUTHEIMU CBOMCTBAMH - TOJYYCHHE TPHUKOTaXKa C JIBYCTOPOHHMM BOpcoM. BripaOoTka
MJIATUPOBAHHOTO TUTIOIIEBOTO TPUKOTAXa C ABYXCTOPOHHHUM PACIIONOKEHUEM TUTIOIIEBBIX MPOTSKEK
3HAYUTENBHO PACHIUPSET €T0 aCCOPTUMEHT.

OpHa M3 TakuX CTPYKTYp ABYCTOPOHHEIO ILTIOIIEBOTO TPUKOTaXka, MOJydyaeMoro Ha Oasze
maau, npemjaraercs B pabore. CTpykTypa TpUKOTaXa IOKazaHa Ha puc 1, rae 1-mumromeBas
MPOTSHKKA € JIMIEBOM CTOPOHBI, 2-ITIOLIEBAast IPOTSKKA ¢ M3HAHOYHOU CTOPOHBI. [12-14].

®)

S

*

W ANA

Puc-1. Crpykrypa TpuKOTaXa.
BunHo, 4YTo 93THM IUIIONIEBBIE TMPOTSKKA OTHOCUTENHBHO 0a30BOr0  MEperieTeHHs

pacroyiararorcsi CUMMETpU4YHO. YTO KacaeTcs IUTIONIEBBIX HUTEH O U 02 COOTBETCTBEHHO
00pa3yIomuX IUTIOIIEBbIe MPOTSXKKU 1 U 2, TO OHM MPOKJIAIBIBAIOTCS OJHOBPEMEHHO C IPYHTOBOM
HUTHIO a; 00pa3yst BMECT€ C HEil MEeTIM OCHOBHOIO meperuiereHus. s 3Toro MammHa uMeeT
CHCLUAJIBHYI0 IIaTHHY C Tpems ropiaoBuHamu. OnHa TOpIIOBMHA IUIATUHBI CIY’KHAT JUIS
MPOKJIAbIBAHNA U KyJIMPOBAaHUS TPYHTOBOM HUTHU a, BTOpasi MpelHa3HaYeHa AJIsl TUTIOLEBOM HUTH 02,
oOpa3yollei IUTIOIIEBbIE TPOTSKKY 2 Ha N3HAHOYHOM CTOPOHE, a TPEThs —/1JIs IUTIOIIEBOM HUTH 01,
o0pasyromei IUIIoIEeBble TPOTSHKKU 1 Ha JHMIIEBOM cTOpoHE TpHKOTaxa. 1o KPIOYOK UINIbI HUTH
BBIHOCSITCS B CJIEAYIOIIEM MOPsJIKE: IIEPBON BEIHOCUTCS IUTIOIIEBAst HUTH 01, BTOPOM- IUTIONIEBast HUTh
02 U TpeTbel — rpyHTOBast HUTH a. [locne GpopMupoBaHMs MITIOIIEBBIX METENb IUTIOILEBbIE TPOTAKKI
| mepeBOAATCS Ha JMLEBYI0 CTOPOHY IOJIOTHA IIOJ JEHCTBHEM HAIIPABICHHOTO HAa HEE IOTOKA M
00pa3yIoT BOPCOBYIO IIOBEPXHOCTh HA JINLIEBOM CTOPOHE TPUKOTAXKA.

Henocrarkom storo crnoco6a BbIpaOOTKH ABYCTOPOHHETO ILIIOIIEBOTO TPUKOTAXa SBJISAETCS
TO, YTO BBICOTA IIIIOLIEBBIX MIPOTSHKEK pa3jInyHa HA JIMLEBON U U3HAHOYHOW CTOPOHE. YMEHBLICHHUE
__________________________________________________________________________________________________________________________________|]
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BBICOTBI JIMLIEBBIX IUIIOIIEBBIX MPOTSHKEK NPOMCXOAUTH B pE3ylbTaTe MEpeBOJa MX ¢ W3HAHOYHOMU
CTOPOHBI Ha JINLEBYIO. JINIIEBbIE TUTIOMIEBbIE TPOTSHKKU B CUITY YIIPYTOCTH HUTH OyIyT CTPEMUTHCS
nepeiTH 00paTHO Ha M3HAHOYHYIO CTOPOHY TPHKOTa)ka. BHEIIHMI BU MOJOTHA C pa3HBIX CTOPOH
OyzeT pasziInueH: ecii Ha U3HaHKe BOPC OyJIeT MOCTOSIHHBIM U YCTOHYMBBIM, TO Ha JIMIIEBOM CTOPOHE
I'ycTOTa ero OyJ1eT MEHbIlIe 1 HEPAaBHOMEPHOIA.

Cnocob nenaoedicen u C1odicen 8 ougyecmeneHu.

C uenpio BBIPAaOOTKM TPHUKOTAXKa C TMOBBIIICHHON (HOPMOYCTOWYMBOCTBIO U C BBICOKAMHU
TEIUIO3AIIMTHBIMHU CBOWCTBaAMH Ha Kadenpe “TexHomoruu Tpukoraxa», HamMaHraHckoro HHCTUTYTa
TEKCTHJIbHOM TPOMBILIUIEHHOCTH pa3pa0oTaHbl CTPYKTypa M CHOCOO TMOJy4YEeHHs HOBOTO
JIBYXCJIOMHOTO JBYCTOPOHHETO IUTIOLIEBOrO TPHUKOTa)ka Ha 0a3e M3HAHOYHOM IVIajau, IJ€ panmnopT
MIEPEIUIETEHUS COJIEPKUT U3 IBYX PAIOB ILIIOIIEBOTO MIEPEIVIETEHUS, TaK KAK COEIMHUTENIbHAsI HUTh
U3 JIAUKPBI COSIMHSIA 00euX PsIOB JAaET BA3MOXKHOCTH TOMY, YTO IITFOIIEBbIC MPOTSIKKU HAXOIUIHCh
BHYTpBI ITOJIOTHA.

Pesyabrarbl ucciaegoBanuii m aHaim3. Ha puc.2. n3o0pakeHo rpaduueckas 3anuch
JIBYXCJIOMHOT'O JIBYCTOPOHHOTO ILTIOLIEBOIO TPHUKOTAXKa BHYTPH MOJIOTHA Ha 6a3e M3HAHOYHOM II1ajy;

Ha pUC.3 — CTPOECHHUE JIByXCIOWHOIO JABYCTOPOHHOTO ILUIIOIIEBOIO TPUKOTAXKA.
CH

I's
LT

|
Puc-2. I'padpnueckast 3anuch ABYXCJI0HHOIO0 ABYCTOPOHHEI0 IUIIOIIEBOr0 TPHKOTAXKA.

B rpaduueckom 3amuce BHAHO, YTO MPH MEPBOM METIACOpa3yelIeM CUCTEME MPOBSI3bIBACTCS
TUTIOIIEBBIN PSAZlb U3 TPYHTOBOM HUTH [y M U3 1utronieBor HUTH 1y, IpU ATOM IUTIOMIEBBIE TPOTSHKKU
(hopMHPYIOTCS Ha BTOPOM HTOJIbHHIIE MAIIMHE U3 XJI0om4atoOoymakHou mpsixu (I cuctema), uriisl Ha
00erX MTOJIbHUIAX PACCTAHOBIJICHBI IAXMAaTHOM MOPSAKE JJACTHYHOM panmopre. Bo Bropom Bxomy
netaeodpasyenied CHUCTeMbl MalIMHBI TPyHTOBass HUTh [y BMecTe ¢ IUTIOMIEBBIM HUTeM [l
MPOBA3BIBaIOTCS Ha BTOopoM uroibHuIe (I cuctema), a mmromieBsie mpoTsokku 1, hopmupyrorces
oT00IHAX 3yOhsix Os; MEpBON WTONBHBINE, TAKMM O0Pa30oM CBS3BIBACTCS IUTIOIICBBIA PSAIb C JIBYX
CTOPOH TPHUKOTaxka Ha 0aze M3HAHOUHOW TiajpH. Ilocie KaX1oro mMpoBsS3aHHOTO ILTIOIIEBHIE PSJa,
TUTIOIIEBBIE TIPOTSKKHM COPAChIBAIOTCS C MOMOIIBIO ChEMHUKA. B 0OpaTHOM Bxony netieodpasyeren
cucteme 111, Ha MBI 06€MX UTONBHBILN U3 TAHKPOBOM HUTH MPOKIIAJUBAIOTCS COEIUHUTEIbHAS HUTh
Cy, KoTOpasi coenuHsaeT o0e psia MeperuieTeHUH, MPU 3TOM IUTIONIEBbIE MPOTSKKU YKIaIbIBAIOTCS
BHYTPBI TIOJIOTHA 00pa3ysl IByXCJIOWHBINA JABYCTOPOHHBIN TUIIOIICBBIA TPUKOTAXK HOBOM CTPYKTYPHI
(puc 2).

JIByXCIIOMHBIM ABYCTOPOHHBIN IUTIOLIEBBINA TPUKOTAXK (PHUC 3) COOCPKUT IPYHTOBYIO HUTH [y 1
Y ILTIOLLEBYO HUTH I 12, U3 KOTOPOH NMPOBA3BIBAIOT MIEPBBIH IITIOLIEBBIN PsiJl, BTOPOH IIIIOLIEBBIN PsL,
TaKK€ COCTOUTH W3 IPyHTOBON HUTHU [y v muronieBord HUTHH 11,2, CoenunutensHas HUTh Cy, U3
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HaﬁKpOBOﬁ HHUTH B CBOKO OYCPCIAb COCAMNHAA 00a psaaa JaéT BO3MOXKHOCTh IJIIOIIEBEIM IIPOTAXKKaAM

OKa3aTbCd BHYTPHI IIOJIOTHA.

Puc-3. Ctpoenue I1ByXCJI0iMHOI0 IBYCTOPOHHEI0 ILUIIOIIEBOI0 TPHUKOTAKA.

JIBYXCIOMHBII 1BYCTOPOHHBIH IUTIOIIEBbIM TPUKOTAX HOBOW CTPYKTYphI Ha 0a3e U3HAHOYHOM

71811, COCTOSIINIA U3 IUTIOIIEBBIX HUThEH BHYTPH MOJOTHA C 00EUX CTOPOH TPUKOTAXKA YBEITMUMBAET

O6BCMHYIO IMOBCPXHOCTD, (I)OpMOYCTOfI‘IHBOCTB, IOBBIIIACT TCIIJIO3alIMTHBIC CBOI‘/’ICTBa, TaK XC B

9TOM IMEPCIUVICTCHHUU 3aKPCIUICHHUEC IIIHOIICBBIX HUTEH YBCIIUYUBACTCA, YTO YIYy4YIIACT KA4YCCTBO

TPUKOTaXka, €ro dKCIUTyaTalliOHHbIE TPEOOBAHMUS.

3akiouenue. BripaboTk Ha KpPyrIOOOOPOTHBIX U HAa COBPEMEHHBIX IUIOCKOBS3ATBHBIX

MalIMHAX JIByXCJIOHHOTO JBYCTOPOHHEIO IUTIOIIEBOTO TPUKOTaka HE TPEOYHOT KOHCTPYKTHBHbBIE

HU3MCHCHHMUA. HpeﬂnaraeMHﬁ cIoco0 MpoOCT B OCYHUICCTBJICHUN U HC CHUKACT IMPOU3BOAUTCIIbHOCTD

MalllMHBbI.
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Abstract. Accurate evaluation of mechanical properties in textiles is crucial for ensuring
fabric and yarn quality. This paper highlights key ASTM standards that guide testing methodologies,
focusing on ASTM D76/D76M — 21 and ASTM D1578 — 93 (2016). ASTM D76/D76M — 21
specifies requirements for tensile testing machines, ensuring calibration and precision to reliably
measure tensile strength, elongation, and other properties. Proper calibration is essential for accurate
material performance data. ASTM D1578 — 93 (2016) outlines procedures for determining the
breaking strength of yarn in skein form, offering insights into yarn durability and stress behavior.
These standards form a comprehensive framework for textile testing, enabling consistent quality
assurance and innovation in the industry. This paper emphasizes the importance of these standards in
modern textile engineering, highlighting their role in enhancing quality assurance processes and
driving innovation within the industry.

The textile industry depends on standardized testing to evaluate mechanical properties like
tensile strength, elongation, and breaking resistance, which are vital for material performance and
product quality. Globally recognized standards ensure reliability and reproducibility in testing.
Among these, ASTM D76/D76M — 21 and D1578 — 93 (2016) are key references for textile
researchers and manufacturers. ASTM D76/D76M — 21 outlines specifications for tensile testing
machines, ensuring proper calibration and consistent measurements. These machines are essential for
assessing the strength and durability of fabrics and yarns. Adherence to this standard ensures accurate,
comparable results across laboratories and production facilities [1].

ASTM D1578 — 93 (2016) outlines a method for determining the breaking strength of yarn
in skein form, providing critical insights into its structural integrity and durability. By applying
tension until failure, this test evaluates the yarn’s performance under stress, making it essential for
quality control and product development. Together, ASTM D76/D76M — 21 and ASTM D1578 — 93
(2016) form a robust framework for advanced textile testing. Adherence to these standards enhances
product quality, fosters innovation, and improves efficiency in production processes. This paper
highlights their applications, benefits, and pivotal role in modern textile engineering, emphasizing
their importance in ensuring reliability and driving advancements in textile manufacturing.

Keywords: mechanical properties, Textiles, Tensile strength, Elongation, Breaking
strength, ASTM standards, ASTM D76/D76M —21, ASTM D1578 — 93 (2016), Yarn quality, Tensile
testing machines, Fabric durability, Stress-strain behavior, Quality control, Textile manufacturing,
Standardized testing.

COBPEMEHHBIE METO/IbI U OBOPYJIOBAHMUE JIJIS1 ONEHKHN
MEXAHUYECKHUX CBOMCTB TKAHEW U ITPSI)KHA

AnHoTanusi. ToyHasg OLIEHKA MEXaHWYECKUX CBOMCTB TEKCTWIBHBIX W3ACIUNA HMeEET
pelaolee 3HaueHue Jisi o0ecreveHus KauecTBa TKaHel v npsiku. B aToli ctaThe paccmaTrpuBaroTces
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KItoueBble cTaHnapTel ASTM, KOTOpbIe ONPEeACIIAIOT METOAMKH UCIIBITaHHUH, ¢ yrmopoM Ha ASTM
D76/D76M — 21 u ASTM D1578 — 93 (2016). ASTM D76/D76M — 21 onpenensier TpeOGOBaHUs K
MalllHaM JUI UCTIBITAaHUN Ha pacTsokeHue, obecrieunBasi KATMOPOBKY U TOYHOCTH VISl HAJIEKHOTO
M3MEPEHHUsl MMPOYHOCTH HA PACTSHKCHME, YJUIMHEHHs M JAPYruXx cBoicTB. [IpaBuibHas xanubOpoBka
MMEET BaXKHOE 3HAUYCHHE JIJIs1 TOUHBIX JJAaHHBIX O XapakTepuctukax matepuanoB. ASTM D1578 — 93
(2016) ommchIBaeT MpoOLEAYpHl OMPEACICHUS MPOYHOCTH HA PA3pPhIB MPSKH B (GOpME MOTKA,
npejaaras MOHUMaHUE JOJTOBEYHOCTH MPSHKU U MOBEACHUS MPU HANPSHKEHUU. DTU CTaHAApThI
(bopMHPYIOT BCEOOBEMITIONIYIO CTPYKTYPY JUIS MCHBITAHUNA TEKCTUJIBHBIX H3AENHi, oOecrieunBas
MOCIIeZIOBATEeNIbHBIA KOHTPOJIb KaueCcTBAa M MHHOBALMU B OTpaciu. B 3Toii cTaThe moguepKuBaeTcs
BaXHOCTh 3TUX CTAHJAPTOB B COBPEMEHHOM TEKCTUIHHON MH)KEHEPUH, TIOJUEPKUBACTCS MX POJIb B
YIIyYILIEHUH MPOIIECCOB 00eCIeYeHHs KaueCTBa U CTUMYJIMPOBAHUH WHHOBAIIMH B OTPACIH.

TexcTunbHAas TPOMBIIICHHOCTh 3aBUCHT OT CTaHIAPTU3UPOBAHHBIX HCIIBITAHUN IS
OLICHKH MEXaHWYECKUX CBOWCTB, TAKUX KaK MPOYHOCTh HA Pa3phiB, YIJIMHEHUE U COMPOTHUBIICHUE
pa3peIBy, KOTOPBIE MMEIOT JKU3HEHHO Ba)KHOE 3HAYCHHUE JUIA IKCILTYyaTAI[HOHHBIX XapaKTEPUCTHK
MaTepuaga W KauecTBa MNpoAyKuuu. lIpu3HaHHblE BO BCEM MHpE CTaHAApPThl 00ECIEUUBAIOT
HAJIS)KHOCTh U BOCIIPOU3BOAUMOCTD UctibiTanuid. Cpenn Hux ASTM D76/D76M — 21 u D1578 — 93
(2016) sBASIOTCS KJIFOUEBBIMH CIIPABOYHBIMU JJOKYMEHTAMU JIJIs1 UCCIIEIOBATENEH U TPOU3BOIUTENICH
tekctwis. ASTM D76/D76M — 21 onwmceiBaeT crieniUKaMy JJIsl MAIlldH JUIS UCTIBITAHUN Ha
pacTsbkeHue, oOecreunBas HaJISKAIIyl0 KaauOpOBKY M IIOCIEAOBaTeNIbHbIE H3MEpEHUs. OTU
MAaIIMHBl HEOOXOAMMBI JUIS OICHKH MPOYHOCTH W JOJTOBEYHOCTH TKaHeW W mpspxu. CobmoneHne
3TOr0 CTaHjaapra OOeCHeunBaeT TOYHBIE, CONOCTaBUMbIE pE3yJIbTaThl B J1aOOpaTOpHsIX M Ha
MIPOU3BOJICTBEHHBIX MPEATPUATHSX.

ASTM D1578 — 93 (2016) onuceiBaeT METOJT ONIPEACIICHUS IPOYHOCTH MPSKU Ha Pa3phIB B
dbopmMe MOTKa, MPEJOCTABISAA KPUTHUCCKH BaXKHBIE CBEJCHHS O €€ CTPYKTYPHOH LEIOCTHOCTH U
noaroseyHocTH. [IpuMeHss HaTsHKEHUE 0 pa3pyIIeHHs, 3TOT TECT OLEHUBAET IPOU3BOAUTEIBHOCTD
NPSDKU TIOJT HAarpy3KO#, YTo JelaeT ero HeOOXOIMMBIM IJIi KOHTPOJISI KadyecTBa W pa3padoTKh
npoaykra. Bmecte ASTM D76/D76M — 21 u ASTM D1578 — 93 (2016) 00pa3yroT HaJeKHYIO
OCHOBY TSI TIEPEIOBBIX UCTIBITAHUN TeKCTHIIS. COOFO/IEHIE STHX CTAHJAPTOB TOBBIIIAET KAYECTBO
NPOAYKLUHUH, CIOCOOCTBYET HWHHOBAIMSM U MOBBINACT 3(P(PEKTUBHOCTh MNPOU3BOJCTBEHHBIX
nporieccoB. B 3Toil cTaThe OCBEIIAIOTCS WX MPUMEHEHHE, MPEUMYIECTBa M KIIOYeBas pOJib B
COBPEMEHHOM TEKCTHJILHOW MH)KEHEPUH, TOTYEPKUBasi UX BaXKHOCTh B 00E€CIIEUEHNH HAJIC)KHOCTU U
MIPOJIBIKCHHUHN JTOCTIKEHHUI B TEKCTUIIBHOM TPOU3BOICTBE.

KiroueBble ci10Ba: MeXaHHYECKHE CBOMCTBA, TEKCTHJIb, NMPOYHOCTh HA pACTSHKEHUE,
YAJHHEHHE, TPOYHOCTD Ha pa3pwiB, ctanaaptel ASTM, ASTM D76/D76M — 21, ASTM D1578 — 93
(2016), kauecTBO MpsKW, MAIIWHBI JUIsI UCHBITAHUN HA paCTSKEHUE, TOJITOBEYHOCTh TKAHHU,
MOBE/ICHUE NPU HAMpPsDKEHUU U Jedopmanuy, KOHTPOJIb KayecTBa, TEKCTHJIBHOE MPOU3BOCTBO,
CTaHIapTU3UPOBAHHBIC UCIIBITAHHUS.

MATOLAR VA IPLARNING MEXANIK XUSUSIYATLARINI BAHOLASHNING
ZAMONAVIY USULLARI VA JIHOZLARI

Annotatsiya. To‘gimachilikda mexanik xususiyatlarni to‘g‘ri baholash mato va ip sifatini
ta’minlash uchun juda muhimdir. Ushbu magola ASTM D76/D76M - 21 va ASTM D1578 - 93 (2016)
ga e'tibor garatgan holda, sinov metodologiyalarini boshgaradigan asosiy ASTM standartlarini
ta’kidlaydi. ASTM D76 / D76M - 21 valentlik sinovi mashinalariga qo‘yiladigan talablarni
belgilaydi, tortishish kuchi, cho‘zilish va boshga xususiyatlarni ishonchli o‘lchash uchun kalibrlash
va aniglikni ta’minlaydi. To‘g‘ri kalibrlash to‘g‘ri material ishlash ma’lumotlari uchun muhim
ahamiyatga ega. ASTM D1578 - 93 (2016) ipning chidamliligi va kuchlanish harakati to‘g‘risida
tushunchalarni taklif gilib, ipning parchalanish kuchini aniglash uchun jarayonlarni belgilaydi. Ushbu
standartlar to‘gimachilik sinovlari uchun keng gamrovli asosni tashkil giladi, bu sanoatda izchil sifat
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kafolati va innovatsiyalarni ta’minlaydi. Ushbu magola zamonaviy to‘gimachilik muhandisligida
ushbu standartlarning muhimligini ta’kidlab, ularning sifatni ta’minlash jarayonlarini yaxshilash va
sanoatda innovatsiyalarni rivojlantirishdagi rolini ta’kidlaydi.

To‘gimachilik sanoati materialning ishlashi va mahsulot sifati uchun juda muhim bo‘lgan
valentlik kuchi, cho‘zilish va sinish garshiligi kabi mexanik xususiyatlarni baholash uchun
standartlashtirilgan sinovlarga bog‘lig. Dunyo miqyosida tan olingan standartlar sinovda ishonchlilik
va takrorlanuvchanlikni ta’minlaydi. Ular orasida ASTM D76 / D76M - 21 va D1578 - 93 (2016)
to‘gimachilik tadgigotchilari va ishlab chigaruvchilari uchun asosiy havolalardir. ASTM D76/D76M
- 21 to‘g‘ri kalibrlash va izchil o‘Ichovlarni ta’minlaydigan valentlik sinov mashinalari uchun texnik
xususiyatlarni tavsiflaydi. Ushbu mashinalar mato va iplarning mustahkamligi va chidamliligini
baholash uchun zarurdir. Ushbu standartga rioya qilish laboratoriyalar va ishlab chigarish ob'ektlari
bo‘ylab aniq, taggoslanadigan natijalarni ta’minlaydi.

ASTM D1578 - 93 (2016) ipning strukturaviy yaxlitligi va chidamliligi to‘g‘risida muhim
ma’lumotlarni tagdim etuvchi ipning uzilish kuchini aniglash usulini belgilaydi. Muvaffagiyatsiz
bo‘lgunga gadar kuchlanishni qo‘llash orgali ushbu test ipning stress ostida ishlashini baholaydi va
bu sifat nazorati va mahsulotni ishlab chigish uchun zarurdir. ASTM D76/D76M - 21 va ASTM
D1578 - 93 (2016) birgalikda ilg‘or to‘gimachilik sinovlari uchun mustahkam asosni tashkil giladi.
Ushbu standartlarga rioya qgilish mahsulot sifatini oshiradi, innovatsiyalarni rivojlantiradi va ishlab
chiqarish jarayonlarida samaradorlikni oshiradi. Ushbu maqola ularning qo‘llanilishi, afzalliklari va
zamonaviy to‘gimachilik muhandisligidagi hal giluvchi rolini ta’kidlab, ularning ishonchliligini
ta’minlash va to‘gimachilik ishlab chigarishdagi yutuglarni rag‘batlantirishdagi ahamiyatini
ta’kidlaydi.

Kalit so‘zlar: mexanik xususiyatlar, to‘gima, cho‘zilishga mustahkamlik, uzayish, uzilishga
chidamlilik, ASTM, ASTM D76/D76M — 21, ASTM D1578 — 93 (2016) standartlari, ip sifati,
cho‘zilishga sinash mashinalari, mato chidamliligi, zo‘rigish va deformatsiyadagi holati, sifat
nazorati, to‘qimachilik ishlab chigarishi.

Introduction. Accurate evaluation of fabric and yarn mechanical properties requires
standardized test methods and equipment. This section summarizes methodologies from ASTM
D76/D76M — 21 and D1578 — 93 (2016), detailing procedures, equipment specifications, and testing
conditions [2].

Tensile Testing Equipment (ASTM D76/D76M — 21)

ASTM D76/D76M — 21 specifies the requirements for tensile testing machines used in the
textile industry. These machines are critical for measuring properties such as tensile strength,
elongation, and stress-strain behavior. The standard ensures uniformity in the performance and
calibration of tensile testing machines, enabling precise and repeatable results.

Equipment Specifications:

» Load Capacity: Machines must accommodate the range of forces encountered during textile
testing.

» Grips: Adjustable grips to securely hold yarn or fabric samples without causing damage or
slippage.

» Load Cells: Accurate load cells are required to measure the force applied during the test.

» Elongation Measurement: Devices must have systems for measuring elongation, such as
extensometers or digital displacement indicators.

Testing Procedure:

1. Preparation: The tensile testing machine is calibrated according to the manufacturer’s
instructions and the ASTM D76/D76M — 21 guidelines.
2. Sample Setup: A single yarn or fabric sample is mounted between the machine’s grips,
ensuring it is aligned to avoid stress concentrations.
__________________________________________________________________________________________________________________________________|]
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3. Testing: The machine applies a controlled and steadily increasing force until the sample
breaks.

4. Data Recording: The machine records parameters such as breaking force, elongation, and
stress-strain curve.

This method ensures reliable measurement of the mechanical behavior of textile materials under
tension.

Breaking Strength of Yarn in Skein Form (ASTM D1578 — 93 (2016)

ASTM D1578 — 93 (2016) outlines the methodology for determining the breaking strength of
yarn in skein form. The skein form represents a looped or bundled arrangement of yarn, offering a
comprehensive evaluation of its collective strength [3].

Sample Preparation:

» A skein is prepared with a standard length and number of loops, ensuring consistency across
samples.

» The skein is conditioned in a controlled environment (typically 21°C + 2°C and 65% + 2%
relative humidity) to eliminate the effects of moisture and temperature on test results.

Testing Procedure:

1. Equipment Setup: The tensile testing machine is equipped with grips designed to hold the
skein without slippage or damage.

2. Mounting: The skein is mounted in the machine, ensuring uniform distribution of tension
across all loops.

3. Application of Force: A gradually increasing force is applied until the skein breaks.

4. Data Collection: The maximum force at which the skein breaks is recorded as the breaking
strength.

Results. The results from testing textile materials using ASTM D76/D76M — 21 and ASTM
D1578 — 93 (2016) are presented in terms of key mechanical properties such as tensile strength,
breaking strength, and elongation at break. Each property is calculated based on the data collected
during the experiments, with formulas provided to standardize the evaluation process [4].

Tensile Strength (Single Strand Testing) — ASTM D76/D76M — 21

Tensile strength (Ts) is defined as the maximum force sustained by a single strand of yarn or
fabric before breaking, normalized by its cross-sectional area. The formula is expressed as:

_ Fnax

T. =
S A

Where:
Ts: Tensile strength (MPa)
Fmax: Maximum force applied (N)
A: Cross-sectional area of the yarn or fabric (mm?)
Sample Results:
For a single yarn tested:
Maximum force (Fmax): 50 N
e Cross-sectional area (A): 0.20 mm?

=29 _osomp
sT020 a

This result indicates the strength of the yarn under tension.

Breaking Strength (Skein Form) — ASTM D1578 — 93 (2016).

Breaking strength (Bs) is the maximum force sustained by a skein of yarn before failure. This
value is typically used to evaluate the collective strength of multiple strands within a skein. The
formula is expressed as:
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Where:
Bs: Breaking strength per strand (N)
Fmax: Maximum force applied to the skein (N)
e N: Number of strands in the skein
Sample Results:
For a skein with 50 strands tested:
Maximum force (Fmax): 1500 N
Number of strands (N): 50

~ 1500

5=
This result shows the average breaking strength per strand in the skein.
Elongation at Break — ASTM D76/D76M — 21.
Elongation at break (Eb) measures the extent to which the material stretches before breaking,

expressed as a percentage of the original gauge length. The formula is:

= 30N

E AL 100
= — %
Where:

Eb: Elongation at break (%)
AL: Increase in length at break (mm)
Lo: Original gauge length (mm)
Sample Results:
For a single yarn tested:
Increase in length (AL): 10 mm
Original gauge length (Lo): 100 mm

Ep

0
= — 0
100 * 100 = 10%

This indicates the yarn elongates by 10% of its original length before breaking.

Analysis of Results. The results obtained from the tests align with the standardized
methodologies outlined in ASTM D76/D76M — 21 and ASTM D1578 — 93 (2016). The tensile
strength and breaking strength demonstrate the yarn’s ability to withstand mechanical loads, while
elongation at break highlights its flexibility.

By applying these formulas and testing protocols, the evaluation of textile materials becomes
both precise and reliable, offering valuable insights into their performance characteristics under
different conditions [5].

Discussion. The results obtained from the tests conducted using ASTM D76/D76M — 21 and
ASTM D1578 — 93 (2016) provide valuable insights into the mechanical properties of textile
materials, specifically focusing on tensile strength, breaking strength, and elongation at break. These
properties are critical indicators of a material’s performance, durability, and flexibility in various
applications [6].

Tensile Strength and Material Durability.

The tensile strength results from the single-strand testing, as calculated using the formula

Fmax

Ts= , revealed that the tested yarn exhibited a tensile strength of 250 MPa. This value indicates

that the yarn is capable of withstanding a considerable amount of force before failure, demonstrating
|
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its robustness under tension. Tensile strength is a key parameter in assessing the durability and
reliability of yarns, especially in applications where materials are subjected to significant mechanical
stress, such as in clothing, upholstery, or industrial textiles. High tensile strength ensures that the
material can maintain its structural integrity during use, resisting breakage under heavy loads.

However, it is important to note that while tensile strength is a vital property, it does not provide
a complete picture of a yarn’s performance [7]. Other factors, such as elongation and fatigue
resistance, also play crucial roles in determining how a material will behave in real-world
applications.

Breaking Strength in Skein Form.

The breaking strength of yarn in skein form, calculated as 30 N per strand in a skein of 50
strands, evaluates the collective performance of yarns under stress. This metric is vital for
understanding durability in products where multiple yarns are combined, such as woven or knitted
fabrics. It simulates real-world conditions, offering insight into the yarn’s ability to withstand forces
during manufacturing and use.

Elongation at Break.

Measured at 10%, elongation at break reflects the yarn’s flexibility and stress absorption
capacity. Higher elongation suits applications requiring stretch, such as sportswear, while lower
elongation is ideal for rigid, stable uses like upholstery. This property significantly impacts fabric
comfort, fit, and dynamic performance.

Correlation Between Results and Real-World Performance.

The test results confirm the yarn’s suitability for high-strength, load-bearing applications.
However, its low elongation at break indicates limited flexibility, making it less ideal for stretchable
garments. This strength-flexibility trade-off is key in textile engineering, with materials tailored to
specific needs, such as durability for heavy-duty use or flexibility for comfortable garments.

Implications for Textile Manufacturing.

The use of ASTM D76/D76M — 21 and ASTM D1578 — 93 (2016) ensures textile materials
meet performance standards, aiding quality control and innovation. These tests guide material
selection, product design, and manufacturing. Understanding tensile strength, breaking strength, and
elongation allows manufacturers to tailor materials for specific uses, such as durability for industrial
fabrics or flexibility for garments. Test results also support developing advanced fibers and yarns for
emerging applications.

Conclusions. ASTM D76/D76M — 21 and D1578 — 93 (2016) provide reliable methods for
evaluating textile materials, ensuring consistent and accurate results essential for quality control and
product development. Tensile strength testing under ASTM D76/D76M — 21 confirmed the yarn’s
high resistance to mechanical stress, making it suitable for durable applications. Skein breaking
strength testing (ASTM D1578 — 93) highlighted the combined strength of yarns, valuable for woven
or knitted products. Elongation at break (10%) indicated moderate flexibility, suitable for durability-
focused uses but less ideal for stretchable textiles. Together, these standards enable manufacturers to
optimize material properties for diverse applications, advancing textile quality and performance.
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PAXTA TARKIBIDAGI OG‘IR ARALASHMALARNI TUTISH QURILMASINI
TAKOMILLASHTIRISH
!Gulshoda Axmadjonova Adixamjon qizi, >Rustam Muradov Muradovich
12Namangan to‘qimachilik sanoati instituti talabasi

E-mail: gulshodaaxmadjonova3@gmail.com

Annotatsiya. Maqolada paxtani dastlabki ishlash jarayonida paxta tarkibidagi og‘ir jismlarni
tutib qolishga mo‘ljallangan toshtutguch qurilmasining takomillashtirilgan holati haqida batafsil
ma’lumot, shuningdek afzalliklari xususida keng ko‘lamli mulohaza va fikrlar bildiriladi.
Qurilmaning asosiy mohiyati shundaki, elastik qoplamali jalyuzali panjara orqali paxta va chigit
shikastlanishi oldi olinadi va unga o‘rnatilgan datchik paxtaning sinf va naviga qarab avtomatik
o‘zgartirib turiladi hamda qo‘shimcha quvur yordamida og‘ir aralashmalarga qo‘shilib chiqib ketgan
paxtalar qaytadan ishlab chiqarish jarayoniga uzatiladi.

Kalit so‘zlar: toshtutgich, paxta, chigit, og‘ir aralashma, qo‘shimcha quvur, arra, datchik,
linter.

YCOBEPIHIEHCTBOBAHUE YCTPOMCTBA JIJIS1 YIABJIMBAHUS TAXKEJIBIX
MMPUMECEH B XJIOIIKE

AHHoTanusi. B crarbe mpuBeneHbl MOAPOOHBIE CBEACHHS 00 YIy4IIEHHOM COCTOSHUH
KaMHEYJIOBUTEISI, IMPEAHA3HAYEHHOIO Ul YJIABIMBaHUS TSDKEIBIX IPUMEcEed B XJIONKE IIpU
NepBUYHON 00paboTKe XJIOMKa, a TakXKe IIMPOKUHA CHEeKTp OOCYXIEHHs W MHEHHH O ero
npeuMyniecTBax. OCHOBHAsl CyTh YCTPOMCTBA 3aKJIHOYAETCS B TOM, YTO IOBPEXKACHHE XJIONKA U
CEMSIH MPEIOTBpAIIAETCS 3a CUET PEIIETKH C AJIACTUYHBIM MOKPBHITHEM, a YCTAHOBJIEHHBINH Ha Hell
JaTYUK aBTOMaTHUYECKH MEHSETCS B 3aBUCMMOCTU OT COPTa M BUJAA XJIOIKA, & TaKXKe C MOMOILbIO
JIOTIOJIHUTENIBHON TPYOKM XJIOTOK, CMEIIAHHBIM C TSXKENbIMU NPUMECSAMH, IepepadaTbiBaeTCs U
IIEpPEeNAeTCs B IPOLECC MPOU3BOJICTBA.

KuroueBble cji0Ba: KaMEHYJIOBUTENb, XJIONOK, CEMEHA, TSKeJas IPUMECH, TOTIOIHUTEIbHAS
TpyOa, nuia, JaT4uK, JUHTEP.

IMPROVEMENT OF THE DEVICE FOR CAPTURING HEAVY MIXTURES IN
COTTON

Annotation. In the article, detailed information about the improved condition of the stone
catcher device designed to catch heavy objects in cotton during the initial processing of cotton, as
well as a wide range of opinions and opinions about its advantages are given. The main essence of
the device is that damage to cotton and seed is prevented through the lattice with an elastic coating,
and the sensor installed on it is automatically changed according to the class and type of cotton, and
with the help of an additional pipe, the cotton that has been mixed with heavy mixtures is reprocessed.
is transferred to the output process.

Keywords: thresher, cotton, seed, heavy mix, additional pipe, saw, sensor, linter.
]
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Kirish. Hozirgi kunda paxta tozalash korxonalarida mavjud toshtutgich qurilmalari
konstruksiyalarini takomillashtirish orqali texnologik jarayon samaradorligini, ish unumdorligini
oshirish, paxta xomashyosining sifat ko‘rsatkichlarini saqlab qolish dolzarb vazifa hisoblanadi. Bu
borada gator nazariy va amaliy ishlar olib borilmoqda.

Paxta tozalash korxonalaridagi texnologik jarayonga o‘rnatilgan toshtutgichlarning og‘ir
jismlar bo‘yicha samaradorligi yuqori emas. Natijada og‘ir jismlarning paxtaning tarkibida bo‘lishi
tozalash mashinalari ishchi gismlarining ishdan chiqishi, jin va linter arralarining tishlari sinish
oqibatida paxta tozalash korxonalari yiliga katta miqdorda mablag* sarf qiladi. Bunday yo‘qotishning
oldini olish uchun og‘ir va metall aralashmalarni paxtaga ishlov beruvchi mashinalarga yetib
borguncha to‘la tutib qolish zarur. Bu holatga toshtutgichlarning paxta tarkibidagi og‘ir
aralashmalarni tutib qolish samaradorligini oshirish yo‘li bilan erishish mumkin. Bugungi kunda
toshtutgichlarning samaradorligi past bo‘lishiga asosiy sabab paxtani toshtutgich ishchi kamerasiga
to‘g‘ridan to‘g‘ri kirib zarb bilan urilishidir. Ma’lumki, toshtugichlar korxona sharoitida ko‘chma
xolda yoki muqim o‘rnatilib, ular ikkita asosiy ish qismidan: ajratish va chiqarish qismlaridan iborat
bo‘ladi. Pnevmotransport orqali tashilayotgan paxta xomashyosi tarkibidagi turli begona jismlarni
mavjud toshtutgichlarda tutib qolish samaradorligi, aynigsa mayda og‘ir aralashmalar bo‘yicha 60 -
70% dan oshmaydi. Paxta bilan birgalikda bu jismlar toshtutgich kirish quvuri orqali harakatlanib,
toshtutgichning orga devoriga borib uriladi, natijada konstruksiya devorini shikastlaydi va uchkun
chiqarib, yong‘in keltirib chigarishi ham mumkin.

Material va metodlar. Paxtani terish, uni dala sharoitida quritish, yuklash, tashish, saglovga
tayyorlash hamda paxta g‘aramlarini buzib ishlovga uzatish jarayonlarida paxta ichiga turli
kattalikdagi og‘ir jismlar tushib qoladi. Bunday jismlar mashinalarning ish kamerasiga tushib uning
ishlash jarayonini buzadi, ish organlarini shikastlaydi, natijada mashinaning ishunumi pasayadi. Shu
bilan birga, og‘ir jismlar paxta tozalash korxonalarida yuz beruvchi yong‘inlarning asosiy
sababchisidir. Shuning uchun paxtani og‘ir jismlardan ajratib olish masalasi muhim ahamiyatga ega.
Pnevmotransport quvurlarida havo bosimining keskin pasayishiga hamda toshtutgich
cho‘ntaklarining paxta bilan to‘lib qolishi va chiqindiga qo‘shilib ketishiga olib keladi. Bundan
tashqari paxta o°z inersiyasi bilan xarakatlanib kata zarba bilan toshtutgich devoriga uriladi. Natijada
chigit shikastlanib, keyinchalik jinlash, ya’ni chigitdan tolani ajratib olishda kuzatiladi. Bu nuqsonlar
tolaga juda mahkam ilashgan bo‘lganligi sababli, uni tola tozalagichdan ajratib olib bo‘lmaydi.
Tolaning yigiruvchanlik xususiyati kamayib ketadi hamda paxtani tashish jarayonida uni titib berish
va tozalash jarayonlari yo‘lga qo‘yilmagan. Shu sababli, xozirgi vaqtda paxtani qayta ishlashdagi
mashinalar ish organlarining uzoq vaqt ishlashini ta’minlash magsadida, yangi, yetarlicha samara
beradigan toshtutgich moslamalar yaratishga bo‘lgan ehtiyoj so‘nggi yillarda yanada oshdi. Shu
sababli toshtutgich qurilmasida paxta tarkibidan og‘ir va turli xil aralashmalarni ushlab qolish
imkoniyati ishlab chiqilgan. Bunda toshtutgichning kirish quvuri qarshisidagi devorga datchik
yordamida o‘zgaruvchi elastik qoplamali jalyuzali panjara o‘rnatilgan. Buning natijasida kirish
quvuri qarshisidagi devorga paxtaning borib urilishi natijasida elastik qoplamali jalyuzali panjara
yordamida tola va chigit shikastlanish darajasining kamayishi bilan bir gatorda paxta tarkibidagi turli
xil mayda va yirik iflosliklarni ajratib olish imkoniyati yaratiladi. Qurilmaning yana bir asosiy
mohiyati shundaki, mana shu elastik qoplamali jalyuzali panjara paxtaning sinf va naviga qarab
avtomatik o‘zgartirib turiladi.
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Yangi taklif etilayotgan toshtutguch qurilmasining asosiy vazifasi shundan iboratki qurilmasida
paxta xom ashyosini og‘ir, yirik va mayda aralashmalardan tozalash samaradorligini oshirish
magsadida ishchi kameraga kirib kelayotgan paxtaning ifloslik darajasiga qarab elastik qoplamali
jalyuzali panjara tozalash jarayoni amalga oshiriladi. Taklif etilayotgan toshtutgich quyidagi asosiy
elementlar tashkil etadi:  1-kirish quvuri; 2-ishchi kamera; 3- elastik qoplamali parrakli baraban; 4-
yo‘naltirgich; 5-segment shaklidagi plastinka; 6-sharnirli mexanizm; 7-elastik qoplamali jalyuzali
panjara; 8-mayda iflosliklar uchun cho‘ntak, 9-asosiy cho‘ntak; 10- chiqish quvuri;11-mayda
iflosliklarni chigarib yuboruvchi quvur.

Tozalangan paxta 10

Tozalanadigan
paxta

Ogir aralashmalar

1-rasm. Toshtutgich (FAP 20230262).
1-kirish quvuri; 2-ishchi kamera; 3- elastik qoplamali parrakli baraban; 4-yunaltirgich; 5-segment
shaklidagi plastinka; 6-sharnirli mexanizm; 7- elastik qoplamali jalyuzali panjara; 8-mayda iflosliklar
uchun cho‘ntak, 9-asosiy cho‘ntak; 10-chiqish quvuri; 11-mayda iflosliklarni chigarib yuboruvchi
quvur.

Taklif gilinayotgan qurilma quyidagicha ishlaydi: havo yordamida tashuvchi qurilmada tashib
keltirilayotgan paxta xom ashyosi havo oqimi bilan kirish quvuri (1) orqali ishchi kamerasi (2) ga
kiradi, toshtutgichga erkin holda o‘rnatilgan elastik qoplamali parrakli baraban (3) xavo oqimi
yordamida o‘z inersiyasi bilan aylanib,to‘p-to‘p bo‘lib kelgan paxta xomashyosini titib beradi. Shu
bilan birga barabanning elastikli qoplama qoplanishi chigit shikastlanishini kamaytirishga xam imkon
beradi. Titilgan paxta xom ashyosi havo oqimi yordamida asosga o‘rnatilgan elastic qoplamali
jalyuzali panjara (7) ga urilib, tarkibidagi mayda aralashmalar (8) mayda iflosliklar uchun cho‘ntakga
tushadi hamda cho‘ntak qismiga to‘plangan mayda iflosliklar chiqish qismi konus shaklidagi quvur
(11) orqgali asosiy cho‘ntakga tushirib yuboriladi, paxta xom ashyosi esa chiqish quvuri (10) tomon
yo‘naladi, tarkibidagi og‘ir aralashmalar o°z og‘irligi ta’sirida pastga yo‘naltirgich (4) orqali sharnirli
mexanizmi (6) yordamida harakatlanadigan segment shaklidagi plastinka (5) ga tushishida aralashib
tushgan paxta bo‘lakchalari havoning tortish kuchi yordamida yuqoriga yo‘nalib chiqish quvuri (10)
orqali chiqib ketadi.

Tadqiqot natijalari va tahlili. Foydali modelni muhim belgilaridan biri bu to‘p-to‘p bo‘lib
kelgan paxta titilib og‘ir va mayda aralashmalar to‘liq holda ajralishiga yordam berishi, paxtani
mayda va yirik iflosliklardan tozalash samaradorligini oshirish maqsadida elastik qoplamali jalyuzali
__________________________________________________________________________________________________________________________________|]
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panjara hamda og‘ir aralashmalarga qo‘shilib ketgan paxta bo‘lakchalarini ajratib olish va uni ishlab
chigarishga qayta uzatish maqgsadida qo‘shimcha quvur o‘rnatilgan. Ushbu taklif etilayotgan
toshtutgich qurilmasida paxta tarkibidan og‘ir va turli xil aralashmalarni ushlab qolish imkoniyati
ishlab chiqilgan. Bunda toshtutgichning kirish quvuri qarshisidagi devorga datchik yordamida
o‘zgaruvchi elastik qoplamali jalyuzali panjara o‘rnatilgan. Buning natijasida kirish quvuri
qarshisidagi devorga paxtaning borib urilishi natijasida elastik qoplamali jalyuzali panjara yordamida
tola va chigit shikastlanish darajasining kamayishi bilan bir qatorda paxta tarkibidagi turli xil mayda
va yirik iflosliklarni ajratib olish imkoniyati yaratiladi. Qurilmaning yana bir asosiy mohiyati
shundaki, mana shu elastik qoplamali jalyuzali panjara paxtaning sinf va naviga qarab avtomatik
o‘zgartirib turiladi.

Paxta tozalash korxonalarida qo‘llanib kelinayotgan toshtutgichlardan farqli toshtutgich (FAP
20230262) ning kirish quvuri qarshisida joylashgan devorga elastik qoplamali parrakli baraban
hamda og‘ir aralashmalar tarkibiga qo‘shilib cho‘ntakka tushib qolgan paxta bo‘laklarini so‘rib
oluvchi qo‘shimcha quvur o‘rnatilgan. Natijada to‘p-to‘p bo‘lib ishchi kameraga kirib kelgan paxta
titilib og‘ir va mayda aralashmalarni to‘liq ajratish va o‘z navbatida tola hamda chigitning tabiiy
xususiyatlarini saqlab qoladi. Cho‘ntakga tushgan paxta esa uzluksiz tarzda keyingi jarayonlarga
uzatib turiladi. Elastik qoplamali jalyuzali panjara va qo‘shimcha quvur joylashtirilishi tola hamda
chigitning tabiily xususiyatlarini saqlab qolishni yangicha usulda bo‘lishini ta’minlaydi. Bu
toshtutgichning yana bir afzallik tomoni shundaki, u ishlaganda elektr energiya talab qilmaydi, bunda
elastik qoplamali parrakli baraban o0‘z inersiyasi bilan xarakatlanadi.

Xulosa. Toshtutgich elastik asosga ega jalyuzali panjara o‘rnatilishi va iflosliklar bilan qo‘shilib
ketgan paxtani ishchi kameraga qo‘shimcha quvur yordamida qayta uzatish, ishlab chiqarishga joriy
etish natijasida mayda iflosliklardan ajralishi va chigit hamda tolani shikastlanishini kamaytirish,
korxonada jin mashinasi arralarini ishlash muddatini oshirish, arra tishlarini shikastlanishini oldini
olish orqgali amaldagi toshtutgichlardan farqli ravishda sezilarli darajada iqtisodiy samaradorlikka
erishildi.
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TURLI TOLALARDAN FOYDALANIB YASSI IGNADONLI TRIKOTAJ MASHINASIDA
YANGI TUZILISHDAGI TO‘QIMALAR ISHLAB CHIQARISH TADQIQI
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Annotatsiya. Ushbu ilmiy tadqiqot ishida trikotaj to‘qimalariga ishlatiladigan xom ashyo
turlari tahlili, yassi ignadonli LONG XING LXA 252 rusumli trikotaj mashinasining imkoniyatlarini
o‘rganilgan, 4 ta yangi namuna variantlari ishlab chiqarish va ularning texnologik ko‘rsatkichlarini
o‘rganib, eng yaxshi variantlarni ajratib olish bo‘yicha tadqiqot olib borilgan.

Tayanch so‘zlar: trikotaj, xalqa, ip, yassi, naqsh, laykra, zichlik, poliakrilnitril, polyester,
yuza zichlik, hajm zichlik, transfer, HqQPDS dasturi, igna, ignadon.

UCCJIEJOBAHMSA IO IMTPOU3BOACTBY HOBBIX CTPYKTYPHBIX TKAHEM
HA INIOCKOUT OJIbHOM BSA3AJIBHOM MAIIIMHE C UCIOJIb30BAHUEM
PA3JIMYHBIX BOJIOKOH

AHHoOTauus. B 1aHHO# Hay4HO-HCCIIEI0BATENbCKONW PabOTe MPOBECH aHAIN3 BUOB CHIPbS,
UCIIOJIB3YEMBIX ISl TPUKOTA)KHBIX IIOJIOTEH, U3Y4YEHbI BO3MOYKHOCTH IUIOCKOBSI3aJIbHOM MAalIUHbI
LONG XING LXA 252, uzroroBneHsl 4 HOBbIX BapuaHTa 00pa310B, U3yUEHbI UX TEXHOJOTHYECKHE
MoKa3aTeu AJis BbIOOpa ONTUMAaJIbHOTO BapHaHTa.

KaroueBble cioBa: Bs3aHue, NETIs, MNOpsbKa, IUIOCKUAWA, Yy30p, JalKpa, IUIOTHOCTb,
MOJMAKPWIOHUTPHII, TOJIHACTEP, IMOBEPXHOCTHAs IUIOTHOCTh, OOBEMHAsl IIOTHOCTh, MEPEHOC,
nporpamma HqQPDS, nrna, urnmonepxarens.

RESEARCH ON THE PRODUCTION OF NEW STRUCTURED FABRICS ON A FLAT
NEEDLE KNITTING MACHINE USING VARIOUS FIBERS

Annotation. In this scientific research, a study was conducted to analyze the types of raw
materials used for knitted fabrics, study the capabilities of the LONG XING LXA 252 flat-needle
knitting machine, produce 4 new sample options, study their technological indicators, and select the
best options.

Keywords: knitting, loop, yarn, flat, pattern, density, polyacrylonitrile, transfer, HqQPDS
program, needle, needle holder.

Kirish. Trikotaj mahsulotlarning shakl saqlash va gigiyenik xususiyatlarini oshirish
magsadida ishda trikotaj to‘qimalarini olishda asos ipi sifatida poliester ipi o‘rniga yigirilgan paxta
ipiga kam miqdorda laykra ipini qo‘shib foydalanilgan. Ilmiy-tadqiqot ishning natijasida naqgshli
trikotaj to‘qimasini ishlab chigarishda asos ipi sifatida poliester ipi o‘rniga yigirilgan paxta ipiga kam
]
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miqdorda yugqori kirishuvchan laykra ipini qo‘shib to‘qish hisobiga trikotaj to‘qimasining gigiyenik
xususiyatlarini yaxshilashga, shakl saqlash xususiyatini oshirishga, tukli trikotaj matosining
tannarxini kamaytirishga erishish mumbkinligi asoslab berildi.

Yigirilgan paxta ipining xossalari. Trikotaj mahsulotining sifatini aniqlashda foydalanilgan
ipning sifati katta ahamiyatga ega. Mahsulotning sifatini 70% ni xom ashyoning sifati aniqlaydi.

Yigirilgan ipning tarkibi tabiiy, sintetik va sun’iy bo‘lishi mumkin.

Tabiiy yigirilgan iplar ekologik toza bo‘lib, uning tarkibi faqat tabiiy tolalar o‘simlik va
hayvon junidan tashkil topgan. Tabiiy yigirilgan iplar yuqori sifatli, gigiyenik xususyatlari yuqori va
yugqori bahoga ega.

Paxta kalava ipidan olingan trikotaj yuqori chidamlilik va namlikni yaxshi shimuvchi
xususiyatga ega. Paxta kalava ipidan tayorlangan mahsulotlar gigiyenik, gigroskopik xususiyati
yugqori va deyarli oftobda ko‘ymaydi. Paxta kalava ipi juda yaxshi bo‘yaladi bundan tashqgari yorqin
ranglarni o‘ziga yaxshi oladi. Paxta kalava ipidan tayorlangan mahsulotlar juda qulay, yumshogq.

Paxta ipini boshqa iplar bilan birgalikda juda kam ishlatiladi. Paxta ipidan tayorlangan
mahsulotlar yuqori kirishuv-chanlikka ega, paxta kalava ipidan tayorlangan mahsulotlarni
loyhalashda va ishlab chiqarishda trikotajni xususiyatlariga katta e’tibor berishimiz lozim.

Poliester ipining xossalari

Sintetik iplari o‘zidan foydalanib ishlab chiqarilgan kiyimlarning gigiyenik xususiyatlari past
bo‘ladi, ammo tabiily xom ashyolarga ma’lum foyizda sintetik ipini qo‘shib foydalanilsa,
mahsulotning xaridorlik xususiyatlari ancha yaxshilanadi.

Poliester (poliefir) iplari polietilentereftalat eritmasidan shakllantiriladi. Poliester iplari
erituvchi moddalar, mikroorganizm-lar, parvonalar, mog‘or, gilam qo‘ng‘izlarning ta’siriga chidamli
bo‘ladi. Poliester iplardan tayyorlangan kiyimlar kiyilish jarayonida uzoq muddat xizmat qila oladi,
g‘ijim bo‘lmaydi, oson yuviladi va dazmol uriladi, juda tez quriydi. Bo‘lar hammasi poliesterning
gigroskopik xususiyati pastligidan kelib chigadi. Poliester iplari havo va oftob ta’siriga ham chidamli
bo‘ladi.

Odatda poliester iplaridan yigirilgan paxta yoki jun iplari bilan birga foydalaniladi. Poliester
iplar yaka o°zini sun’iy mo‘yna va gilamlar ishlab chigarishda foydalaniladi.

Poliester ipning kamchiliklariga uning gigiyenik xususiyatlari yomonligi, qiyin bo‘yalishi,
elektrlanishi, pilling bo‘lishi va undan tayyorlangan mahsulotlarning qattiqligi kabilar kiradi.

Laykra ipining xossalari

LYCRA® (Laykra) ipini 1959 yili Amerikalik kimyo konserni Dyupon (Du Pont) patentladi.

Elastan tolasidan laykra ipini yaratdi. Elastan (AQSHda-spandeks), sintetik poliuretan tola,
xususiyatiga ko‘ra kauchuk rezinasiga o‘xshaydi. Laykra tolalari ingichka, juda pishiq va
cho‘ziluvchan, elastikligi juda yuqori bo‘lib hisoblanadi. LYCRA® ipi har hil yo‘g‘onlikda ishlab
chiqariladi. Barcha turdagi mahsulotlar uchun qullaniladi, juda yupga matolardan to qalin og‘ir
matolargacha. LYCRA® tolasi 0°z uzinligidan yetti barobar cho‘zilishi, va yana o°z holatiga prujina
kabi qaytishi mumkin.

Tarkibida elostanli "Laykra" ipi bo‘lgan matolarda ishlab chigaruvchilar uchun yoqimli
xususiyat mavjud. Ko‘pincha elastiklik va gayta tiklanuvchi xususyatli matolar, elastikli toladan
bo‘lmagan matolardan farqi va qatiyatli mijozlarninig talablari:

Shakl saqlash xususiyati yuqoriligi

Bahiya qatorida kam g‘ijimlanishi
|
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Dizaynda inson badaniga yaxshi moslashuvchanligi

Mahsulotni ishlab chiqarishda matoning asosiy afzalligi, cho‘ziluvchanlik va yuklanish
olingandan keyin mahsulotning razmeri to‘liq qaytishi katta ahamiyatga ega. Oddiy matolarga
qaraganda, tarkibida laykra ipi bo‘lgan elastik matolardan, dizaynerlarga moda uchun yangi
yo‘nalishlar barpo etadi, mahsulot inson badaniga yaxshi moslashuvchan va katta qulaylikka ega:
masalan bo‘yin qismida kam qirqim, yeng o‘rnining yuqoriligi.

Mabhsulot ishlab chiqarishda eng keng foydalaniladigan tabiiy, sintetik va suniy iplarning
o‘zaro nisbati 50-80% tabily yoki suniy tolalar va 50-20% sintetik. Bu holda ekspluatatsiya
jarayonida trikotaj to‘qimasi kam deformatsiyalanadi, yuvilgandan keyin o‘z shaklini yaxshi saqlay
oladi, to‘qima yuzasida tolalar dumalanib qolmaydi. Bu ipdan tayorlangan trikataj mahsuloti huddi
tabiiy toladek barcha gigiyenik sifatlarini saqlab, sintetik tolalari esa mahsulotning chidamliligini
oshiradi.

Yassi ignadonli mashinada turli harakatlanish trayektoriyasi uchun ikkala ignadon ignalarini
guruhlarga ajratish va ignalar guruhi soni bo‘yicha ip yuritgich yordamida asos va biriktiruvchi
iplarni xar bir guruh ignalariga qo‘yish usuli, trikotaj to‘qimasini olishning texnik yechimi nuqtai
nazaridan eng maqgbul wusul hisoblanadi. Bunda karetkaning bir marta yurishida qarama-qarshi
tomondagi ignadon ignalari orqasidan o‘tkazilib, muvofiq ravishda ignadon ignalariga ip yuritgich
orqali qo‘yilgan iplar trikotajning halqa qatorlari shakllantiradi.

Ip qo‘yish operatsiyasi buzilishiga olib keluvchi manfiy ip qo‘yish burchagi namoyon bo‘lishi
mazkur usulning kamchiligi hisoblanadi. Ushbu holatni bartaraf qilish uchun to‘qish mexanizmini
konstruktiv o‘zgartirish dolzarb vazifa hisoblanadi.

Ko‘zlangan magsadga shu yo‘l orqali erishiladiki, bunda turli harakatlanish trayektoriyasi
uchun ikkala ignadon ignalari guruhlarga ajratiladi va xar bir guruh ignalariga ip yuritgich
yordamida guruh ignalari soni bo‘yicha o‘rnatilgan asos va biriktiruvchi ip qo‘yiladi, qo‘shimcha
ravishda halqga gatorlarini qo‘shimcha boshqariladigan presslash elementi vositasida biriktirmasdan
avval oldindan presslash amalga oshiriladi, keyin halqa qatorlari ignalarning bir qismiga qo‘shiladi,
bunda ikkita halqa qatorini shakllantirish kesishayotgan ignalar orasidagi mashina simmetriya o‘qiga
paralel o‘rnatilgan ip yuritgich yordamida amalga oshiriladi.

Bir qator olib borilgan tadqiqotlar natijasida trikotaj to‘qimasining shakl saqlash xususiyatiga
ta’sir etuvchi ko‘rsatkichlar o‘rganildi. Ushbu tadqiqotlar natijasida xomashyo turi va chiziqiy
zichligi, zichlik, kirishish, cho‘zilish, deformatsiya, to‘qima tuzilishi kabi ko‘rsatkichlarining ta’sir
etishi aniqlandi. Ushbu tadqiqot ishida yassi ignadonli LONG XING 252 rusumli trikotaj
mashinasidagi igna pozisiyalari va to‘quv zamoklari texnologik imkoniyatlaridan foydalanib, 4 ta
yangi to‘qima namunasi olindi. Mashina klassi - 12”°, ignadon eni — 218 sm, sistemalar soni — 2 ta.

LONG XING 252 mashinasida ignalarning joylashuvida bitta igna oralatib interlok
immitatsiyasi olish imkoniyati mavjud. Nagshli trikotaj to‘qimalarini olishda yassi ignadonli
mashinaning maksimal imkoniyalaridan foydanildi.

Lastik, glad, interlok to‘qima asosida olingan naqshli trikotaj to‘qimalarining ko‘rsatkichlari

Namangan muhandislik texnologiya instituti sinov laboratoriyasida eksperimental usulda
aniqlandi, o‘Ichov natijalari esa jadvalda keltirildi (1-jadval).

Turli tuzilishga ega bo‘lgan nagshli trikotaj to‘qimalarining hajm zichligini o‘zaro solishtirish
asosida shunday xulosaga kelish mumkinki, bunda trikotaj to‘qimasi tuzilishiga glad va hosilali glad
qatorlarini kiritish hisobiga, nafaqat trikotajni cho‘ziluvchanlik xususiyatini kamaytirish va shakl
|
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saglash xususiyatini oshirish balki, ba’zi bir variantlarda trikotaj to‘qimalarining yuza zichligini ham
kamaytirishga erishish mumkin.

VYV VYV

I variant IV variant
1-rasm. Nagshli trikotaj to‘qimasining grafik yozuvi va tuzilishi.

Nagshli trikotaj to‘qimalarining texnologik ko‘rsatkichlari eksperimental usulda,
“To‘qimachilik mahsulotlarini sinash” labaratoriyasida zamonaviy mashinalardan foydalangan holda
aniqlandi, o‘Ichov natijalari yuqoridagi 1-jadvalda keltirildi.

Xomashyo tarkibi bir xil bo‘lgan nagshli trikotaj to‘qimalarining sifat ko‘rsatkichlarini va
tashqi ko‘rinishini yaxshilash maqsadida to‘qima tuzilishini ozgartirib ishlab chiqarildi.

Nagshli to‘qimalarning o‘ziga xosligi shundan iboratki, ularda halga, protyajka, nabroska
o‘lchamlari turlichadir. O‘lchamlari kattaroq halqa, protyajka, nabrosok, futer ip, arqoq iplar
qatnashgan turli to‘qima tuzilishlarini ko‘rib chigadigan bo‘lsak, u yoki bu turkumdagi naqshli
to‘qima uchun naqshli to‘qima elementlarining yig‘indisi shu to‘qima uchun naqsh samarasini, uning
ko‘rsatkichlarini, xususiyatlarini mujassamlashtiradi, ifodalaydi va tuzilishini asoslab bera oladi.

Quyidagi 16 ta mumtoz naqshli trikotaj to‘qima tasnif bo‘yicha keltirilgan, ularni ushbu
matnda o‘zlashtirish tartibi esa har bir to‘qimaning tuzilishi, xususiyatlari, to‘qish jarayonining
murakkabligi, ishlab chiqarishda qo‘llanish darajasi va boshqga omillari e’tiborga olingan holda bayon
etilgan.

Trikotaj to‘qimasining I varianti asos to‘qima sifatida qabul qilindi. Yassi ignadonli trikotaj
mashinasida lastik 2+2 to‘qimasi 2 ta igna oralab to‘qib olindi. Qolgan 4 ta variantda shu to‘qima
asosida to‘qilganligi sababli asos to‘qima sifatida gabul qilindi (1 a-rasm).

Trikotajning II variantida ko‘ndalang bo‘yicha rapport 12 ga, bo‘ylamasiga esa 4 ga teng
bo‘ladi. Trikotajning tuzilishini tahlil giladigan bo‘lsak, barcha qatorlarda asosan old ignadonda
halqga hosil giladi. To‘qimani yuzasida naqsh hosil qilish uchun orqa ignadondan foydalaniladi.
1-jadval
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Nagshli trikotaj to‘qimalarining texnologik ko‘rsatkichlari
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4 1,31 | 1,42 38 35 5,5 204 1,38 148

Olingan naqgshli trikotaj namunalarining texnologik ko‘rsatkichlariga nafagat to‘qima
tuzilishining o‘zgarishi, balki rapportining ta’siri ham mavjud. I-variantda asos to‘qima lastik 2+2, II
variantda bo‘ylamasiga to‘lqinsimon naqsh, III variantda esa yuqorida ta’kidlab o‘tilgan geometrik
naqshlar guruxiga kiruvchi rombsimon naqshli trikotaj to‘qimasi ishlab chiqarilgan. IV variantda
krest shakldagi nagsh, V variantda ko‘ndalangiga to‘lqinsimon nagshli trikotaj to‘qimalari ishlab
chiqarildi.

2,5

2,17
2 1,72
1,62 '
146 147 142

15 1,31 1,39 ’

1
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0

2-rasm. Nagshli trikotaj to‘qimasining halqa qadami va halqa qatori balandligi o‘zgarishi
diagrammasi
Nagshli trikotaj to‘qimalarining halqa qadami 1,31 dan 2,17 gacha, halqa qatori balandligi esa
1,31 dan 1,47 gacha o‘zgarganini ko‘rishimiz mumkin. Bu trikotaj to‘qimalarining tuzilishini
xisobiga o‘zgaradi. Trikotajning zichligi oshishi uning yuza zichligi va qalinligini oshishiga olib
keladi (2-rasm).

]
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3-rasm. Nagqgshli trikotaj to‘qimasining yuza zichligi va hajm zichligi o‘zgarishi
diagrammasi.
Lastik trikotaj to‘qimasi tuzilishiga hosilali glad va press halga gatorlarini kiritish hisobiga

trikotaj shakl saqlash xususiyatini oshirish va trikotaj sifat ko‘rsatkichlarini yaxshilashga erishish
mumkin (3-rasm).

Halqgadagi ip uzunligi qanchalik kichik bo‘lsa, trikotaj o‘lchamlari stabilligi shunchalik katta,
kirishuvchanligi esa shunchalik kam bo‘ladi. Shuning uchun halga o‘lchami kichik bo‘lgan to‘qima
olish imkoni mavjud bo‘lgan yuqori klass mashinalarida to‘qilgan naqshli trikotaj to‘qimalarining
shakl saqlash xususiyati yuqori bo‘ladi. Nagshli trikotaj to‘qimalarida o‘lchamlarning barqarorligi
trikotajning halqalar qatoriga sarflanadigan iplar miqdoriga bog‘liq. Xar bir elementar qatorning
ma’lum halqa ustunchalari soniga sarflanadigan ip qanchalik aniq o‘lchangan bo‘lsa, trikotaj to‘qima
stabilligi shunchalik yuqori bo‘ladi. Ip sarfini bir xil o‘Ichovda beradigan ip uzatish moslamalari,
qatorlar bo‘yicha sarflanadigan ip miqdorini bir xilda ushlab turish imkoniyatini beradi.

Nagshli trikotaj to‘qimalarini ishlab chiqarishda mashinaning ish unumdorligi, qoidaga
binoan, asosiy to‘qimalarni ishlab chiqarish unumdorligidan kam bo‘ladi. Bunga sabab, ko‘pgina
holatlarda nagshli trikotaj to‘qimalarining elementar gatorlarini hosil qilish jarayonida ignalarning
bir qismi ishda ishtirok etmaydi, demak yangi halgani shakllantirmaydi.

12 klass LONG XING — 252 (Xitoy) rusumidagi yassi ignadonli fang mashinasida
poliakrilnitril ipidan foydalanib naqshli trikotajning to‘qib olingan namunalarida texnologik
ko‘rsatkichlari, fizik-mexanik xususiyatlari aniqlandi va tahlil qilindi. Olingan naqshli trikotaj
to‘qimalarining shakl saqlash xususiyatini yaxshilash maqsadida halgalarni ko‘chirish (transfer)
usulidan foydalanib geometrik va turli xil nagsh turlarini ishlab chiqishga erishildi. Mashinaning
texnologik imkoniyatlarini e’tiborga olgan holda, naqgshli trikotaj to‘qimalarini ishlab chiqarish
usullari o‘zaro solishtirilib, ular asosida naqshli trikotaj to‘qimalarini olish usullarining tasnifi tavsiya
etildi. To‘qima tuzilishi o‘zgartirilib to‘qilgan yangi tuzilishdagi nagshli trikotaj texnologik
ko‘rsatkichlari va fizik-mexanik xususiyatlarining tahlilidan shakl saqlash xususiyatini, pishigligini
va ishqalanishga chidamliligini oshirishga erishildi. Olingan trikotaj to‘qimalarining tahlili natijasida
IIT va IV napmuna variantlarining fizik-mexanik xususiyatlari yuqoriligi, xomashyo sarfi kamligi
aniqlandi va ishlab chiqarishga tavsiya etildi.
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IPNI IGNALARGA QO‘YISH BURCHAGINI TRIKOTAJNING SIFAT
KO‘RSATKICHLARIGA TA’SIRINI NAZARIY TADQIQOTI

L1. Kamalova
Namangan to‘qimachilik sanoati instituti

Annotatsiya. Ip ignaga uzluksiz va vaqti-vaqti bilan qo‘yilishi mumkin. Ipni ignaga
qo‘yishning ikki usulida ham ip yurgizgich qo‘zg‘aluvchan yoki qo‘zg‘almas bo‘lishi mumkin. Yassi
ignadonli ko‘ndalangiga to‘qiydigan mashinalarida ipni ignaga vaqti-vaqti bilan qo‘yish usuli
ishlatiladi. Bu mashinalarda qo‘llaniladigan ip yurgizgichlar qo‘zg‘aluvchandir. Aylana ignadonli
mashinalarda ignaga ip qo‘yishni uzluksiz va vaqti-vaqti bilan qo‘yish usullari qo‘llaniladi, bunda
o‘rnatilgan ip yurgizgichlar qo‘zg‘aluvchan va qo‘zg‘almas bo‘lishi mumkin. Ketma-ket halqga hosil
qilish jarayonining tahlili shuni ko‘rsatadiki, tilchali ignalarda ip ignaga tilcha yopilishidan oldin
ochiq tilchani yuqori qismiga yoki igna o‘zagining tilcha o‘qi yuqorisidagi qismiga qo‘yilishi zarur,
ilgakli ignalarda esa ip kiritish operatsiyasini bajarmagan igna o‘zagi o‘yig‘ining pastroq gismiga
qo‘yiladi. Maqgolada ilmiy tadqiqot natijalari haqida so‘z boradi.

Kalit so‘zlar: xalqa, ip, igna, taranglik.

TEOPETUYECKOE UCCIIEAOBAHUE BJIUAHUA YIJTIA PACIIOJIOKEHUSA
IMPAXKU HA CITMLIAX HA ITIOKA3ATEJIN KAYECTBA BA3AHUA

AnHoTauusi. Huth MokeT OBITH 3ampaBieHa HENpepbIBHO WM mpepbiBUCTO. [Ipu oboux
crioco0ax 3arnpaBKd HUTU B UIVy HUTEBOAUTEIb MOXKET OBbITh MOJBMKHBIM WJIM HENOABWXKHBIM. B
KpPECTOBHJIHBIX MAIIMHAX C IJIOCKOW UIVION MCHONb3YeTCsl COCO0 MPEepBhIBUCTON 3alpaBKU HUTH B
urny. HuteBoauTenu, UCHoONb3yeMbIE B 3THX MallMHAX, MMOABWXKHBL KpyIrioBs3albHBIE MalllWHBI
UCIIOJIB3YIOT METOAbl HENPEPBIBHOM M IPEPBIBUCTOM 3alPpaBKM HUTH, a YCTAHOBJICHHBIC
HUTEHANPAaBUTEIM MOTYT OBbITh TOJIBMXHBIMM WJIM HENOABIKHBIMH. AHamu3 Impolecca
MOCJIeIOBATEIbHOTO 00pa30BaHUS NETIM MOKa3bIBAET, YTO B UIVIAX C HUTKOM HUTh HEOOXOJUMO
pacrioyiaratb B BEpXHEW 4aCTH OTKPBITOW METIM WIA B YaCTH CTEP>KHS MIVIBI HaJ OCBIO METIU 10
3aKpBITHS UIVIBIL, TOTZIA KaK B UIVIAX C KPFOUKOM HUTH PACIOJIAraroT B HWKHEW YacCTH M1a3a CTEPIKHS
UIIIBI 6€3 oTepalnuu NMpoeBaHus HUTH. B cTarbe 00Cyk/1atoTcs pe3yabTaThl HAyYHBIX UCCIIEOBAHUI.

KuroueBble c10Ba: netiss, HUTh, UIJla, HATSHKEHHUE.

THEORETICAL STUDY OF THE INFLUENCE OF THE ANGLE OF YARN
LOCATION ON THE KNITTING NEEDLES ON THE QUALITY INDICATORS OF
KNITTING

Abstract. The thread can be fed continuously and intermittently onto the needle. In both
methods of feeding the thread onto the needle, the thread feeder can be movable or fixed. In flat-
needle cross-stitch machines, the method of intermittently feeding the thread onto the needle is used.
The thread feeders used in these machines are movable. In circular needle machines, continuous and
intermittent methods of feeding the thread onto the needle are used, in which the installed thread

feeders can be movable or fixed. Analysis of the process of successive loop formation shows that in
]
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needle-threaded needles, before the thread is closed on the needle, the open loop must be placed on
the upper part of the needle shaft or on the part of the needle shaft above the loop axis, while in
needle-threaded needles, the needle shaft that has not undergone the thread insertion operation is
placed on the lower part of the needle shaft groove. The article discusses the results of scientific
research.

Keywords: loop, thread, needle, tension.

Kirish. Halqa hosil qilish jarayonida berilayotgan ip tarangligiga katta ahamiyat berish zarur,
chunki ipning tarangligi halga ipining uzunligiga bog‘liqdir. Agar berilayotgan ipning tarangligi kam
bo‘lsa, halga hosil qilish jarayonida iplar chalkashib ketishi yoki ignadan sirg‘anib tushib ketishi
mumkin, taranglikning katta bo‘lishi esa ipning uzilib ketishiga sabab bo‘ladi.

1- rasm. Ipni gqo‘yish sxemasi.

Ipning ignaga to‘g‘ri yoki noto‘g‘ri qo‘yilishi ipni ignaga qo‘yish o‘lchamlariga bog‘liqdir.
Ignaga berilayotgan ipning vertikal tekislikdagi proyeksiyasi bilan eski halqalar chizig‘i 2-2 orasidagi
burchak £ - ipni halgalar chizig‘iga nisbatan qo‘yish burchagi deyiladi (1-rasm).

Ip qo‘yish jarayonida ipni tarangligini, iplarning har hil taxtlanishida, iplarni chizigli
zichligiga bog‘lab, halga ipi uzunligiga ta’sirini tahlili keltirilgan. Ignaga berilayotgan ipning
gorizontal tekislikdagi proyeksiyasi bilan ignalar tekisligi orasidagi burchak a - ipni ignalarga
nisbatan qo‘yish burchagi deyiladi. Ignalar gadami bo‘ylab ipyurgizgichdan to ipni egishni boshlagan
ignagacha bo‘lgan m masofaga ipyurgizgichning ilgarilashi deyiladi.

Ipni halgalar va ignalar chizig‘iga nisbatan ip qo‘yish burchaklari ip yurgizgichning ilgarilash
miqdori m, ip yurgizgichning bo‘ylamasiga balandligi h va ignalar tekisligi bilan ip yurgizgich
orasidagi masofa V lar orgali sozlanadi (1-rasm).

Uzatilayotgan ipni ilib olishdagi harakatini quyidagi differensial tenglama orqali ifodalaymiz.

-

m-a=-P-sinﬂ-Z—f-m-cos(a—ﬂ)

1)

O:-P-cosﬁ-(jj—f-m-sin(a—ﬁ)

\
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Ly

ol

2 - rasm. Ipni qo‘yish sxemasi.
(1) tenglikdan ipni ilib olishdagi tezligining ilib olish burchagiga bog‘liglik ifodasini aniglaymiz
m-a-sin(e— B) =P-cospf-cos(a— p)—P-sing-sin(a — B) (2)
(2) ifodadan ilgakning og‘ish burchagining to‘g‘ri tanlashda ipning ilib
olishdagi kuchiga ipni halgalar chizig‘iga nisbatan qo‘yish burchagi bog‘liglik ifodasi keltirilgan
_P+m-a-sing

tga =
9 m-a-cospf ®)
H P
- —
-1 3

3 - rasm. Igna ilgaginmng erkin holatdagi harakat sxemasi.
(3) tenglamadagi ilib olish kuchini ilib olishdagi tezligiga bog‘liglik ifodasini aniqlashda
ignaning erkin holatda borib kelishidan tezligini aniqlaymiz.
OU o‘qi bo‘yicha differensial tenglamasini tuzamiz.

d?y
m- =P 4
T 4
Bu differensial tenglamani integrallab, ilgakning tezligini aniqlaymiz.
WP
dt m

C, o‘zgarmas qiymatini boshlang‘ich shartdan foydalanib aniqlaymiz. (%)t=0 =0 =c,=9

bundan

Y_Poiig )
dt m
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(5) ifodani chegaraviy shartiban igna ilgagi oxirgi nuqtadagi tezligini aniqlaymiz.
(%)u =0 = 9= P 7 bu tenglikdan iluvchi kuchni aniglab P = m-4 (3) tenglamaga qo‘yamiz
m T

va ipni ilib olishdagi tezligini aniglaymiz.
J=a-r-cosf-tga—a-7-sing (6)

(6) tenglikdan foydalanib ilgakning tezligini ﬂ -ipni halqalar chizig‘iga nisbatan qo‘yish
burchagi, « -ilgakning og‘ish burchagiga bog‘liglik grafiklarini Maple dasturidan foydalanib
aniglangan. 4-rasmdan shuni xulosa qilishimiz mumkinki ipni ilib olishdagi tezlik bir tekisda
o‘zgarishi iplarning uzilishini va

F.(ule) 3

144
1.2
1.
0.8
0.6

0.4

0.2

01 02 03 04 05 t.(c)

4 - rasm. Igna ilgagining tezligini ilgak og‘ish burchagi turli xil a; = 30°; a, = 45°; a, =60°%;
giymatlarida vaqtga bog‘lig grafigi.
notekisligini kamayishiga olib keladi buning uchun igna ilgagi og‘ish burchagining ¢, = 30° da
tezligining o‘rtacha 3=1.2m/c giymatida erishishini grafikdan ko‘rishimiz mumkin.
(1) ifodani integrallaymiz

m-a:-P-sin,B-c(Ij—f-m-cos(a—ﬂ)

(m-a+P-sing)- [dt =m-cos(@— B)-[d9
(m-a+P-sing)-t=m-cos(a — ) -9 (7)
Agar uzatilayotgan ip 77 o‘q bo‘yicha vaqtga bog‘liq ravishda o‘zgarishini hisobga olib
o‘zgarmas f burchakga bog‘liq ilgakning balanligini aniglaymiz.
H
t)=—— 8
n(t) sin 5 (8)

H balandlikdan erkin tushayotgan ipning tushish vaqti quyidagicha aniglanadi 7(t) = a-2t2 bu

tenglikni (8) ifodaga qo‘yib, tushish vaqtini aniglaymiz:

/ 2-H
t= a-sing ©

(9) tenglikni (7) tenglikka qo‘yib, igna ilgagi tezligini balandligiga bog‘liglik ifodasini hosil
gilamiz
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. | 2-H
(m-a+P-sing)- — =m-cos(e—f) -9
a-sing

H a-sin,B_[m-cos(oz—,B)-&l}2

2 m-a+P-sing
(10) tenglikdagi COS(ex — ) ni quyidagicha hisoblaymiz:
cos(a — f) =cosa - cosp +sina -sin f =cosa - (Cosp +tga -sin ) (11)

bundan

(10)

bu tenglikdagi 9o o‘rniga (3) tenglikni qo‘yamiz
P.-sing+m-a
m-a-cospf

cos(a — ) = cosa - (

H (cn)
1.6

1.4
1.2 1

1]
0.8
0.6
0.4
0.2

g2 04 06 08 1 12 14 16 18 &.(pad)

5-rasm. Ipning uzatishdagi balandligining uzatish tezliklarining turli xil 3 =1.0u/c;
9, =12mlc; 3, =1.4mlc; giymatlarida igna ilgagi og‘ish burchagiga bog*liglik grafigi

Bu ifodani (10) tenglikka qo‘yamiz va ipning uzatish balandligiga bog‘liglik ifodasini hosil
gilamiz.

(12)

b _ Sing .{cow : ST
2-a | cosp

Yuqoridagi grafik tahlilidan ipyurgizgich uzatayotgan balandligi hamda ilgakning ilib
olishdagi tezligini rasional qiymatini to‘g‘ri tanlash orqali xalga hosil qilishda ipning uzilishlarini
kamaytirish orqali sifat ko‘rsatkichlarini oshirishda uzatish tezligining &, =1.2m/c qiymatida va
uzatish balandligi H =0.8+1Cxm da ipning tarangligi bir tekisda cho‘zilishi va halga hosil gilish
jarayonida ipning uzilishlar sonini kamayishiga sabab bo‘ladi. Har bir igna ilgagi markazidan ip
o‘tishini ta’minlash uchun quyidagi shart bajarilishi kerak

h h h
tgf=—>1-;tgf=—>2—;tgf=—"—; crron. tgs =—-"
X+ X+2-1 X+3-1 X+n-l|
h, .. h, . hy . h,
B =arctg(—-); B = arctg( ); B = arctg( ) H 3 = arctg( ) (13)
X+ X+2-1 X+3-1 X+n-I
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Shartlar bajarilishi berilayotgan ipning tarangligi kam bo‘lsa, halga hosil qilish jarayonida
iplar chalkashib ketishi yoki ignadan sirg‘anib tushib ketishi mumkin, taranglikning katta bo‘lishi esa
ipning uzilib ketishiga sabab bo‘ladi bu kamchiliklarni bartaraf etishda uzatish tezliklarini hamda bir
tekisda uzatilishini ta’minlashda f-ipni halgalar chizig‘iga nisbatan qo‘yish burchagini ipni uzatish
balandligiga bog‘ligliq tenglamalarini nazariy tahlili keltirilgan. (13) tenglikdagi qiymatlarni (12)
tenglikka qo‘yib igna ilgagi tezligini xar bir ilgak masofalariga bog‘liglik tenglamalarini hosil
qilamiz.

A h

2 R X
x I

A

6-rasm. Igna ilgagilarning joylashuv sxemasi.

cos(arctg( h, ))
: X+l (14)
cosx

9- 2-a-H

sin(arctg( h, )
X+

(14) tenglamadan ipni halgalar chizig‘iga nisbatan qo‘yish burchagini ratsional giymatini tanlash,
va halga hosil gilish jarayoniga ta’sirini balandligiga bog‘liglik ifodasi grafigini Maple dasturi orgali
tahlili keltirilgan. Yuqoridagi grafik tahlilidan 1p ilgakning qiyalik burchagining o‘zgarishi bo‘yicha
ipyurgizgich uzatayotgan balandliklarini ip ilgak tezliklariga bog‘liglik trayektoriyalari keltirilgan
ipning ipyurgizgichning tezligi oshishi iplarning taranglik kuchini oshishiga olib keladi bu esa
iplarning uzilishlar sonini oshiradi shuning uchun yetarlicha balandlikdan uzatilgan ipning tezligi

~92 =12mlc oshmasligini va xar bir ip ilgakning balandligini uzatish tezligiga mos ravishda tanlash

muhim ahamiyat kasb etadi shuning uchun balandlikni h1|| =0.4cum giymatida ta’minlash orgali
ipning notekisligini kamayishiga olib keladi. Ip uzatkich orgali berilayotganda xar bir igna ilgagi
ta’siridagi ipning tarangligini ipning nisbiy cho‘zilishiga bog‘liglik ifodasini hosil gilamiz chunki
xar bir igna ilgagi ta’sirida ipda hosil bo‘ladigan taranglik kuchlarini ilish balandligiga iplarda hosil
bo‘ladigan kuchlanishlarga bog‘ligligini tahlili keltirilgan.
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F(wle)
35
3
3.
12
25 1
2.
15

02 04 06 08 1 12 14 o (pad)
7-rasm. Ipning uzatishdagi tezligining igna ilgagi masofalarining turli xil hl, =0-20M;
h1” =0.4cum ; hlm =0.6Cu ; giymatlarida igna ilgagi og¢ish burchagiga bog¢liq grafigi.
T
&E=——
E-S
(15) ifodadan igna ilgagi ta’sirida ipning cho‘zilishdagi taranglik kuchlarini to‘g‘ri baholashda ip

uzatkich tezligini tanlash orgali ipni tarangligini, iplarning har hil taxtlanishini iplarni chizigliy
zichligiga bog‘lab baholash keltirilgan.

(15)

7 (16)

(16) tenglikda g -ipning taranglik kuchi, T-chizigiy zichligi, ip uzatkich va igna ilgagi jarayonida
ignalar tezligining ipning taranglik kuchiga va ipning chizigiy zichligiga bog‘ligligini ifodalaygan
tenglamadan ipning taranglik kuchini aniqlashda (14) tenglikdagi tezligini o‘rniga qo‘yib aniqlaymiz.

2

1
>.a-H . cos(arctg(X oy )

COsx

T=u-9°=1- h
sin(arctg(—*-)
X+
(17)

(17) ifoda ipning taranglik kuchini chizigiy zichligiga ilish balandligiga, B-ipni halgalar chizig‘iga
nisbatan qo‘yish burchagiga, igna ilgagi og‘ish burchagiga bog‘liglik ifodasini Maple dasturi orqgali
grafiklarda tahlillari keltirilgan.

8 - 9 - rasmlardagi grafiklardan shuni xulosa gilishimiz mumkin igna ilgagi ta’sirida hosil

. . 0 . .
bo‘ladigan taranglik kuchini bir meyorda saqlashda ip ilgakning og‘ish burchagi &, = 45" giymatida

va ipyurgizgichning tezligini 192 =12mlc ipning taranglik kuchlari bir tekisda oshishi halga hosil
gilishda iplarni bir tekisda uzatilishini ta’minlash mumkin.
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T.(cH)
40 1
301

2
201
10

3

05 1 15 2 25 t.(c)

8-rasm. Igna ilgagi ta’sirida ipning taranglik kuchini ilgak og‘ish burchagining turli xil

a, =30 a, =45, o, — 60°; giymatlarida vagtga bog‘liq grafigi.

T. (cH)

.y

16| 3
163

"] 2

12
1|

05 1 15 2 25t.(c)
9-rasm. Igna ilgagi ta’sirida ipning taranglik kuchini uzatish tezliklarining turli xil
3 =10mlc;8,=12mlc: 9 =14mlc; giymatlarida vagtga bog*liq grafigi.

Igna ilgagi ta’sirida iplarda hosil bo‘ladigan taranglik kuchi xisobiga iplarning bir tekisda
cho‘zilishini tahlil gilish orqali sifat qo‘rsat ko‘rsatkichlariga ta’sirini ko‘rib chigamiz. Ipning nisbiy
cho‘zilishini taranglik kuchiga bog‘liglik ifodasini aniglaymiz.

Buning uchun yuqoridagi (15) tenglik o‘rniga (17) tenglikni qo‘yamiz
2

h
o T 1 2aHu cos(arctg(m))
E-S E-S

—. (18)
sin(arctg(——) cosa
X+1
(18) tenglik nisbiy cho‘zilishdagi ipning chiziqiy zichligi ipni uzatishdagi tezligini igna
ilgagi balandligiga va ipning kesim yuzasiga bog*liglik ifodasi aniglangan. Bu tenglikni Maple dasturi
orgali grafiklarda tahlili keltirilgan.

£.(%0)

1-
0.8 3
06

)’2
04]
1

02

o 05 1 15 2 25

t.(c)
10-rasm. Igna ilgagi ta’sirida ipning nisbiy uzayishini tezliklarining turli xil 191 =1-OM/C;

8, =12mlc; 9, =14mlc giymatlarida vagtga bog¢liq grafigi.
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Xulosa ip ilgak ta’sirida ipning cho‘zilishini taranglik kuchini og‘ish burchagini &, = 45°

giymatida ilib olishda uzatish tezligi %, =1.2.1/ ¢ bo‘Iganda ipning uzayishi & = 0.6+ 0.8 gacha
bo‘lishi iplarni bir tekisda halqa hosil qilishni ta’minlaydi, bu esa ipning sifat ko‘rsatkichlarini
oshishiga xizmat giladi [1,2].

T.(cH)
104 3
8§ 2
6_

-1
4_
2_
o 02 04 06 08 1 12 £.(%)

1-3=10mlc;2- 9 —1201c:3-9 =14nlc
11-rasm. Igna ilgagi ta’sirida ipning taranglik kuchini ipning chiziqiy zichliklarini turli xil
11, = 20mexc’; 11, —18mexc ; M3 =106meKc giymatlarida nisbiy uzayishiga bog¢liq grafigi.
(18) tenglamadan foydalanib turli xil teksdagi iplardan bir tekis halga hosil gilishda uzatish

tezliklarini to‘g‘ri tanlash orqali iplarning taranglik kuchini tahlili orqali nisbiy cho‘zilishini bir xil
giymatga erishishini ta’minlash masalasini Maple dasturi orqgali grafiklarda tahlillari keltirilgan.

Xulosa. Halgalarni bir tekis hosil gilishda uzatish tezligining 1-.9, =1.0.x/¢;2- 92 :1-2M/C:3-

9, =14/ Giymatlarida ipning chizigiy zichliklarini , = 20mexc; Ky =18mekc ; 1, =18mexc mos
giymatlarida iplarning bir tekisda uzayishini ta’minlab berishini turli xil teksdagi iplarni cho‘zish
tezliklari ta’siridagi taranglik kuchlarini mos ravishda o‘zgarishini grafikda ko‘rishimiz mumkin.
Bunda turli xil teksdagi iplar uchun iplarni uzatish tezliklarini to‘g‘ri tanlash halgalarni bir tekisda
ta’minlashga erishiladi bu esa o‘z navbatida iplarning uzilishlar sonini kamayishiga olib keladi.
Ipning cho‘zilishini taranglik kuchini og‘ish burchagini «, = 45° giymatida ilib olishda uzatish tezligi
1-9 =1.0x/c qiymatida ipning chiziqiy zichligini ,, = 20mexc tanlash, uzatish tezligi 2- 9, =1.2u/c; esa
ipning chiziqiy zichligini z, =18mexc tanlash va uzatish tezligi 3-9, =1.4./¢ chizigiy zichligini
muhim ahamiyat kasb etadi.
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SOCKS PRODUCED ON A KEJUN SOCK KNITTING MACHINE
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Abstract. In this article, different samples were obtained by adding cotton and polyester
threads to the spandex thread, which is used to maintain the shape and form the appearance of hosiery
products. Physico-mechanical and hygienic properties of hosiery products were determined in the
textile testing laboratory of Namangan Institute of Textile Industry. The sock product was produced
on a Kejun (China) KJ6F606 156-needle sock knitting machine.

Key words: hosiery products, futer fabric, spandex thread, Kejun, Glory program.

W3YYEHUE ®U3NKO-MEXAHUYECKNX CBOMCTB HOCKOB ®YTEP,
N3TOTOBJEHHBIX HA HOCKOBOM BA3AJIbLHON MAIIIMHE KEJUN

AHHoTauusi. B 1aHHON cTarhe mMOMy4YeHBI pazIUuHble OOpa3lbl IyTeM J00aBIECHUS
XJIOTIKOBBIX M MOJIMA(UPHBIX HUTEH K HUTH CHAHJEKC, KOTOpas HCIOJb3YeTCs Ul MOAJCpKaHUS
¢dopmbl U (HOPMHUPOBAHUS BHELIHETO BUAA YyJOYHO-HOCOUYHBIX M3Aenuil. PU3MKO-MEXaHUYECKUE U
TUTHUEHUYECKUE CBOMCTBA  YYJOYHO-HOCOYHBIX  M3IEJIUNA  ONPENEeNsUINCh B TEKCTHIBHOM
UCHBITATeNIbHON J1abopatopun HamaHraHcKOro MHCTUTYyTa TEKCTMJIBHOW IPOMBIIIJIEHHOCTH.
Hocounoe u3znenuie ObUIO M3rOTOBIEHO Ha 156-MronbHON HOCOYHOW Bs3anbHOM MammHe Kejun
(Kurait) KI6F606.

KiroueBble cjI0Ba: 4yJl0YHO-HOCOYHbIE M3Zenusi, QyTepHOE IOJOTHO, CIAHJEKCHAsl HUTh,
Kejun, nporpamma Glory.

KEJUN PAYPOQ TO‘QISH MASHINASIDA ISHLAB CHIQARILGAN FUTER
PAYPOQLARNING FIZIK VA MEXANIK XUSUSIYATLARINI O‘RGANISH
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Annotatsiya. Ushbu maqolada paypoq mahsulotlarining shaklini saqlash va tashqi
ko‘rinishini shakllantirish uchun ishlatiladigan spandeks ipiga paxta va polyester iplarni qo‘shish
orqali turli xil namunalar olingan. Namangan to‘qimachilik sanoati institutining to‘qimachilik sinov
laboratoriyasida paypoq mahsulotlarining fizik-mexanik va gigiyenik xususiyatlari aniglandi. Paypoq
mahsuloti Kejun (Xitoy) KJ6F606 156 igna paypoq to‘qish mashinasida ishlab chiqarilgan.

Kalit so‘zlar: paypoq mahsulotlari, futer mato, spandex ip, Kejun, Glory dasturi

Introduction. The knitting industry is one of the youngest developing branches of the light
industry. The main reason for this is the large number of manufactured knitted products and their
uniqueness. A large number of products are produced - the reason is that any men's suit can be made
of leather, gauze or knitwear, but socks and gloves are produced only by knitting. A number of types
of sports knitted products are made by the knitting method, because in this the movements are not
limited, the product stretches and does not change its shape due to its elasticity. Knitted fabrics are
used as raw materials in the production of children's underwear and outerwear due to their softness,
softness, and high heat retention properties. Currently, the production of hosiery products, along with
other areas of knitting, is developing on a large scale. Socks are important for a person due to heat
preservation, air or water vapor permeability, and high thermal comfort of clothing. It is believed that
the comfort of the socks is evaluated based on these qualities. The comfort of socks depends on
several factors, one of which is thermal comfort. Other factors that affect the comfort of clothing
include softness, elasticity, moisture expansion, etc. It should be noted that the properties of yarn,
such as heat resistance, thermal conductivity and heat retention, depend on the properties of knitting,
such as structure, density, moisture content, type and properties of fibers, knitting method, finishing,
compression, air conductivity and ambient temperature. Thus, the thermal comfort of knitwear
definitely depends on the type of yarns or fibers and their properties. Fiber type, spinning technology,
mass per unit length, number of twists, yarn hairiness, knitting thickness and porosity and finish are
the main factors that determine performance.

Experimental part. Various yarns are used in the production of hosiery products. Spandex
thread, which is produced by special processing from a mixture of polyester and lycra threads, is
currently used as the main raw material for improving the shape retention properties of hosiery
products. Polyester yarn is a synthetic yarn, which is produced by chemical methods in special
laboratory conditions with the required linear density. Lycra thread is also obtained by processing
rubber products with a special chemical method. In this study, taking into account the presence of
spandex thread in the entire part of the sock, the effect of adding cotton and polyester threads to it as
an additional thread was studied on the shape retention and appearance of the sock products. 110 D
rubber, 35 tex cotton yarn, 100 D polyester and 75x15 D spandex yarn were used as raw materials.
The sock product was produced on a 156-needle KEJUN sock knitting machine. KEJUN sock knitting
machines are single-cylinder and have 10, 14, 18 classes. Men's, women's, and children's hosiery
products are produced in these automatic machines based on glad, plush, press, jacquard, and patch
knitting.

Table 1. Technical classification of Kejun single-needle sock knitting machine

Class 10, 14, 18,
Needle bar diameter, inch 2.75;3;3.5;3,75; 4
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The number of needles 132; 144; 156; 168; 180
Number of systems 3
The number of systems in knitting
-board 3
-shank 3
-heel 1
-working off 1
Main dimensions, mm:
-length 1100
-width 1040
-height 2250
Mass of the machine, kg 350-390
Needle rotation speed, min™!
- board, feet, upper parts 240
- when parts are exchanged (in transition) 120
- in the heel and three parts 120
Electric motor power, kW 0.5

Classification of futer tissue. Futer knitted fabric refers to fabrics obtained by inserting the
additional thread of the futer thread into the base fabric without forming loops. The pieces of footer
thread are placed on the back side of the single-layer knitted fabric, with loops of the base fabric
attached to the platinum arcs. In the process of knitting, the footer thread is placed on the needles
along with the base threads, unlike the warp thread, but it is not brought under the loop of the needles,
but is brought over them or on the loop in the case of knitting needles, and is thrown over the new
loops together with the old loops. Futer knitted fabrics can be woven transversely and longitudinally.
Tissues differ from each other in the structure of the base tissue. The footer thread is located on the
back side of the fabric in the form of a projectile in the structure of the fabric and hangs in the form
of a nabroska on the platinum arcs of the base ring. The elasticity of the knitting needles depends on
the knitting tension level, the coefficient of friction between the yarns, the length of the knitting yarn,
and the density of the knitting. In order to reduce the degree of flexibility and stretchability of the
base fabric glad fabric, as well as to increase the heat retention properties, a footer thread is added to
the fabric. Weaving by adding the futer thread to the composition of the fabric partially eliminates the
negative factor of untangling. A knit with a higher density twist more because it has a greater degree
of bending, which means it has more elastic strength.
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Figure 1. View of the futer tissue

Weight and thickness. In the experiment, the weight of one sock was measured on a ZK200C
electronic scale. The thickness was determined in the testing laboratory of the Namangan Institute of
Textile Industry on the YG141D device. First, we measured the weight of the samples on an electronic
scale and achieved the following indicators. The weight of the sock made of polyester was 42.5 grams,
and the sock made of cotton yarn was 43.5 grams. The thickness was 3.2 mm in the sock made with
cotton yarn, and 3.1 mm in the 2nd sample.

Air permeability. Air permeability means how much air passes through a given surface under
a pressure of 100 kPa. This indicator of hosiery products was studied in the YG461E air permeability
indicator device installed at the Namangan Institute of Textile Industry. The high air permeability of
the hosiery product allows to improve its hygienic properties. Due to the fact that the composition is
in different proportions, scales of different sizes were used in the equipment according to the standard.

Air permeability, sm?fsm?*s

30,5 -
30 A
29,5 -
29
28,5 -

M air permeability

27,5 T 1
cotton mixed polyester mixed

Figure 2. Graph of air permeability characteristics of the samples.

From the results of the laboratory, we can say that the weight and thickness of the socks with
cotton thread added to the spandex thread is higher. This indicator increases the hygienic properties
of hosiery by using cotton yarn instead of polyester yarn used in the production of spandex yarn.

Tensile strength and elongation to break. Another characteristic of hosiery products is its
toughness and resistance to various physical and mechanical actions. To learn about these indicators,
it is necessary to determine its breaking strength and breaking elongation. We learned this using the
YGO026T device. The results are presented in the table below.
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4,5

3,5 1

2,5 - M breaking strength, N

m elongation, mm

1,5 1

0,5 1

height width height width

Figure 3. Tensile strength and elongation to break of the obtained samples in terms of width
and length.

Tensile strength due to the polyester yarn was the highest in sample 2 in terms of width, while
in sample 1 it was the highest in length.

Conclusions. In this article, the technological capabilities of the KEJUN (CHINA) 156-needle
sock knitting machine were studied. The sock samples obtained were produced on the basis of futer
fabric. This fabric is mainly used to increase heat retention properties. The GLORY program is used
in this machine to insert textures and give a unique design. Among the main parameters of the
samples, breaking strength, elongation at break, air permeability and weight were studied and
analyzed. In the conducted research work, the currently used spandex yarn was produced by adding
cotton and polyester yarn. The results revealed that the socks produced by adding cotton thread have
high hygienic properties.
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IKKILAMCHI XOMASHYOLARDAN TEXNIK MAQSADLAR UCHUN NOTO*‘QIMA
MATOLAR ISHLAB CHIQARISH TEXNOLOGIYASI

IJamshid Yuldashev Qambaraliyevich, *Dilmurod Akramjanov Muxtorjon o‘g‘li
:2Namangan to‘gimachilik sanoati instituti

Annotatsiya. Ushbu maqolada ikkilamchi xomashyolardan texnik magsadlar uchun
noto‘qima matolar ishlab chiqarishni tadqiq etish yo‘llari va usullari ilmiy tadqiq etilgan.

Kalit so‘zlar: funksiya, xomashyo, noto‘qima mato, issiqlik, o‘tkazuvchanlik, termik
xususiyat, fizik xususiyat, texnologiya, sifat.

TEXHOJIOTUA TPOU3BOACTBA HETKAHBIX MATEPHAJIOB
TEXHUYECKOI'O HASHAYEHUSA U3 BTOPUYHOI'O ChIPbA

AHHoOTauus. B [aHHOW cTaTbe HAy4YHO HCCIAEAYIOTCS MYyTH W METOAbl HCCIEIOBAaHMS
MMPOU3BOJICTBA HETKAHBIX MAaTEPHUAIIOB TEXHUYECKOTO HA3HAYEHUS U3 BTOPUYHOTO CHIPHSI.

KuawuyeBble cJjioBa: Ha3HAY€HUE, ChIPbE, HETKAHbIM MaTrepuaj, TEIuio, MPOBOJUMOCTD,
TEIUIOBBIE CBOWCTBA, (U3NYECKUE CBOMCTBA, TEXHOJIOTHUS, KAYECTBO.

TECHNOLOGY FOR THE PRODUCTION OF NON-WOVEN FABRICS FOR
TECHNICAL PURPOSES FROM SECONDARY RAW MATERIALS

Abstract. In this article, ways and methods of researching the production of non-woven
fabrics for technical purposes from secondary raw materials are scientifically researched.

Keywords: function, raw material, non-woven fabric, heat, conductivity, thermal property,
physical property, technology, quality.

Kirish. To‘gimachilik mahsulotlariga oshib borayotgan talab to‘qimachilik sanoat
chigindilaridan foydalanish muammosini keskin ko‘tarmoqda. Asosiy yondashish bu to‘liq yo‘qotish
(yoqish, ko‘mish) o‘rniga chigindilardan maksimal ishlab chiqarish jarayonida foydalanishdir.

To‘gimachilik mahsulotlariga oshib borayotgan talab yuqori bo‘lganligi va to‘qimachilik
sanoat ikkilamchi xomashyolaridan foydalanish bugungi kunning dolzarb muammolaridan biriga
aylanmoqda.

Barcha to‘qimachilik ikkilamchi xomashyolari 4 guruhga bo‘linadi, bular asosan:

-Birinchi guruhiga tolali ikkilamchi xomashyolar kiradi, ular o‘zi hosil bo‘lgan ishlab chiqarish
korxonasida gayta ishlanadi.

-Ikkinchi guruhga faqat ikkilamchi xom ashyoni qayta ishlash korxonalarida qayta ishlanishi
mumkin bo‘lgan to‘qimachilik ikkilamchi xomashyolar kiradi.

-Uchinchi guruhga esa kiruvchi to‘qimachilik ikkilamchi xomashyolari to‘qimachilik
mahsulotlari ishlab chigarishda ishlatilmay qolgan materiallar qo‘llaniladi.
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-To‘rtinchi guruhiga ishlab chiqarishning past navli ikkilamchi xomashyolari kirib, ulardan
asosan to‘qimachilik mahsulotlari olib bo‘lmaydi. (Foydalanishga yarogsizdir)

A.A.Magnitskiyning fikricha, yigirish usullari va tizimlarining samaradorligi beshta
ko‘rsatkich bilan aniq belgilanadi: material, mashina, kapital, energiya va mahsulotning mehnat
zichligidir. Ikkilamchi xomashyolardan oqilona foydalanish bo‘yicha ishlar asosan uchta
yo‘nalishni o‘z ichiga oladi: ikkilamchi xomashyolar miqdorini kamaytirish, ularni asosiy ishlab
chiqarish va xalq iste’'moli do‘konlarida ishlatishidir.

Noto‘qima matolar ishlab chiqarish texnologiyasi kompleksi uchta asosiy guruhga: mexanik,
fizik-kimyoviy va murakkab texnologiyaga bo‘linadi. Har bir texnologiya-mahsulot ishlab chiqarish
jarayonida amalga oshiriladigan qayta ishlash, tayyorlash usullari, xom ashyoning holatini,
xossalarini, ko‘rinishini o‘zgartirish jarayonlarining o‘ziga xos yig‘indisidan iborat bo‘lib,
tayyorlanish usuliga ko‘ra tikib-to‘qish, igna sanchish, shimdirish, yuqori haroratda presslash
kabilarga bo‘linadi. Tarkibidagi xomashyo, ishlatilishi maqgsadiga ko‘ra assortimenti, ko‘lami juda
keng bo‘lib, eng katta ulush (umumiy hajmning 22%) tibbiy va gigiyenik maqsadlarda foydalanuvchi
turlarga tegishli.

Trikotaj matolarni kesishning texnologik jarayoni hali ham mukammal emas va kesish paytida
ikkilamchi xomashyolar 25-30% ga yetadi. Bu ikkilamchi xomashyolardan kichik o‘lchamdagi
mahsulotlar tayyorlanadi, ular asosiy ishlab chiqarishda, qo‘shimcha mahsulotlar ishlab chiqarishda
go‘llaniladi (to‘r, qishloq xo‘jaligi uchun trikotaj, qurilish arqonlari va boshgqalar.

Material va metodlar. Ishlab chigarish ikkilamchi xomashyolaridan to‘liq foydalanish
uchun ularni ishlab chiqarish joylarida mavjud texnik shartlarga muvofiq saralash kerak, ya’ni.
bevosita ustaxonalarda, ish joyidan boshlab. Ikkilamchi xomashyolarni qayta ishlatish orqali eng
yaxshi foydalanishga erishiladi. Bunday holda, qo‘shimcha qayta ishlash xarajatlari mavjud, ammo
xom ashyo va ikkilamchi xomashyolarning ulgurji narxlari farqidan hech qanday yo‘qotishlar yo‘q.
Ikkilamchi xomashyolarni qayta ishlatish orqali eng yaxshi foydalanishga erishiladi. Bunday holda,
go‘shimcha qayta ishlash xarajatlari mavjud, ammo xom ashyo va ikkilamchi xomashyolarning
ulgurji narxlari farqidan hech ganday yo‘qotishlar yo‘q. Ikkilamchi xomashyolar ko‘pincha termik
zararsizlantiriladi yoki poligonlarda ko‘miladi. Agar maydalab beradigan uskunalar mavjud bo‘lsa,
ularni masalan, kompozitsion materiallar olish uchun ishlatish mumkin.

Bu materiallar o‘z navbatida tolali qurilish plitalarni ishlab chiqarishda qo‘llaniladi.
Yevropada gattiq mayishiy ikkilamchi xomashyolarni gqayta ishlash zavodlaridan makulatura, shisha,
polimerlar kabi komponentlar olinadi. To‘qimachilik ikkilamchi xomashyolari qayta ishlash
davrida bir nechta bosqichdan o‘tkaziladi:

1-rasm. Igna sanchish usuli
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Qayta ishlash jarayonida qayta ishlanadigan materiallar qayta ishlangan to‘qimachilik
tolalarini ishlab chiqarish uchun toza materiallar bilan aralashtirilishi mumkin. Agar biz yagona
komponent sifatida ikkilamchi komponent haqida aytadigan bo‘lsak, bunday tolalar to‘qilmagan
matolarni ishlab chigarish uchun javob beradi. Bularga quyidagilar kiradi:

To‘qimachilik ikkilamchi xomashyolaridan noto‘qima matolar, issiqlik va shovqin
o‘tkazmaydigan materiallar; texnik, tikuv va mebelbop paxta; tozalik uchun artuvchi materiallar,
filtrlovchi kabi texnik matolar tayyorlanadi, bularga asosan sintetik tolalar ikkilamchi xomashyolari
ishlatiladi. Chet elda past navli paxta ikkilamchi xomashyolari (tarandi, momiq) dan ip ishlab
chiqariladi.

2-rasm. Ikkilamchi xomashyolaridan tayyorlangan issiq saqlovchi noto‘qimalar

Issiq sagqlovchi matolar ishlab chigarishning igna sanchish usulida mashinalardagi dasturli
boshqaruv qurilmalari yordamida ignadonni va tolalar to‘shamasini uzatuvchi mexanizmlarni harakat
yo‘nalishlarini uzluksiz yoki davriy tartibda o‘zgartirish mumkin. Igna bilan zarb berilib tayyorlangan
matolar arzonligi va foydalanishning qulayligi tufayli sanoat tarmoqlarida ommalashib bormoqda.
Mato har xil uzunlikdagi sintetik yoki organik iplarni bir-biriga igna bilan zarb berish orqali tasodifiy
chalkashtirilib bog‘langan.

Tadqiqot natijalari va tahlili. Tanlangan bir xil tarkibli 120 mm dan 200 mm gacha
qalinlikdagi matolarning yuza zichligini aniqlash uchun 3 tadan 100x100 mm o‘lchamli na’munalar

kesib olindi. “GX-400” maxsus tarozida aniglandi
1.1-jadval
Na’munalarning yuza zichligi
Nomi O‘Ichov birligi(gr/m2) GOST
I II 11
Sintepon 188,5 194,2 216,1 GOST
Xollofayber 155,5 165,3 178,7 15902.1-80
Sintevatin 168,7 176,5 196,3

Tahlil natijalariga ko‘ra 1-na’muna 188,5 gr/m* dan 2,16 gr/? gacha, 2-na’muna 155,5 gr/m?
dan 178,7 gr/m? gacha, 3-na’muna 168,7 gr/m?* dan 196,3 gr/m? gacha o‘zgardi. Eng yuqori o‘zgarish
I-na’munada qayd etildi.

Havo o‘tkazuvchanlik -gazlamaning havo o‘tkazish xususiyati, uning tola tarkibi, zichligi va
pardoziga bog‘lik bo‘ladi. Siyrak tukilgan gazlamalar xavoni yaxshi o‘tkazadi, zich tukilgan
gazlamalar, suv yuktirmaydigan eritmalar shimdirilgan, rezinalangan gazlamalar xavoni butunlay
o‘tkazmaydi yoki kam o‘tkazadi. Ustki kiyimlarda qo‘llaniluvchi matolarning qalinligi yuza zichligi
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ko‘rsatkichlaridan tashqari havo o‘tkazuvchanlik xususiyati muhim ahamiyatga ega. AR-360
jihozidaB(sm?*/sm?(sek).
Xulosa. Ushbu maqolada to‘qimachilik ikkilamchi xomashyolaridan noto‘qima mato olish
texnologiyasi o‘rganildi. Korxonalardan chigadigan ikkilamchi xomashyolarning turlari keltirildi.
Xorijiy davlatlarida olimlarning o‘rganilganlik  darajasi  keltirilgan.  Ikkilamchi
xomashyolarni qayta ishlatish orqali eng yaxshi foydalanishga erishilgan.
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NANOTEXNOLOGIYA ASOSIDA MIS OKSIDI (Cu:0) MIKROSFERALARIDAN
FOYDALANGAN HOLDA TO‘QIMALARDA STRUKTURAVIY RANGLARNI HOSIL
QILISH
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Annotatsiya. Ushbu maqolada Cu20O mikrosferalaridan foydalangan holda strukturaviy rangli
nagshlarni bosib chiqarish jarayoni o‘rganilgan. Tadqiqotda xona haroratida ikki bosqichli gaytarish
usuli yordamida Cu.O mikrosferalari tayyorlangan va ularning morfologiyasi, optik xususiyatlari
hamda to‘qimachilik substratlarida yorqin strukturaviy rang effektlarini optimallashtirish masalalari
ko‘rib chiqilgan. Mikrosferalarning massa ulushi (3,0 wt%) va biriktiruvchi moddalar nisbati (5,0—
10,0 wt%) optimal diapazonda bo‘lganda, mato yuzasida yuqori sifatli fotokristalli rangli qoplamalar
hosil bo‘lishi aniqlandi. Tadqiqot natijalari shuni ko‘rsatdiki, ushbu yondashuv nafaqat strukturaviy
ranglarning amaliy qo‘llanilishini kengaytirishi, balki tibbiy to‘qimachilik va ekologik toza
mahsulotlar ishlab chiqarishga ham yangi imkoniyatlar yaratadi.

Kalit so‘zlar: mis oksid, rang, nagsh, mato, to‘qimachilik, pigment, zarracha, mikrosfera,
sentrafuga.

PRODUCTION OF STRUCTURAL COLORS IN TEXTURES USING COPPER OXIDE
(Cu20) MICROSPHERES BASED ON NANOTECHNOLOGY

Abstract. This paper studies the process of printing structural color patterns using Cu20
microspheres. The study prepared Cu.O microspheres using a two-step spin method at room
temperature and investigated their morphology, optical properties, and optimization of bright
structural color effects on textile substrates. It was found that when the mass fraction of microspheres
(3.0 wt%) and the ratio of binders (5.0-10.0 wt%) were within the optimal range, high-quality
photocrystalline color coatings were formed on the fabric surface. The results of the study showed
that this approach not only expands the practical application of structural colors, but also creates new
opportunities for the production of medical textiles and environmentally friendly products.

Keywords: copper oxide, color, pattern, fabric, textile, pigment, particle, microsphere,
centrifuge.

MOJIYUEHUE CTPYKTYPHBIX LIBETOB B TEKCTYPAX C UCITOJIb30BAHUEM
MUKPOC®EP OKCUJIA MEJIY (Cu.0) HA OCHOBE HAHOTEXHOJIOTHil

AHHoTanus. B naHHOl craree paccMarpuBaeTCsl MPOLECC MEYATH CTPYKTYPHBIX LIBETHBIX
y30poB ¢ ucnonb3oBanueM Mukpochep Cu:0. B xone uccienoBanus 6bUIM MOIyYeHb MUKpOChEpsbI
Cu20 c ucnonp30BaHUEM JIBYX3TAITHOTO METO/A OTKUTa IIPH KOMHATHOW TeMIEpaType U U3y4eHbl UX
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MOpP(OJIOTHSI, ONITUYECKHE CBOWCTBA W ONTHUMH3AIHMS SPKUX CTPYKTYPHBIX IIBETOBBIX 3(h(HEKTOB Ha
TEKCTUJIBHBIX TIOAJIOKKAX. YCTAHOBJICHO, YTO MPH ONTUMAJIbHOM COOTHOIIEHWH MAacCOBOW JOJH
mukpocdep (3,0 mac.%) u coorHouenus cpsazyromux (5,0-10,0 mac.%) Ha MOBEPXHOCTH TKaHU
(hOpMUPYIOTCS BBICOKOKAYECTBEHHBIC (DOTOKPHUCTAJUIMYECKHUE IIBETHBIC IOKPBITUS. Pe3ynbrarhl
WCCIICIOBAaHMI TTOKAa3aJId, YTO TAKOM TOIXOI HE TOJBKO PACHIMPSIET MPAKTHYSCKOE NMPUMEHECHUE
CTPYKTYPHBIX KpacuTelleld, HO U CO3[aeT HOBBIE BO3MOXKHOCTH JUIsl TIPOU3BOICTBA MEIUITUTHCKOTO
TEKCTHJISL ¥ SKOJIOTMYECKU YUCTOM MPOTYKITUH.

KiiroueBbie cjoBa: OKCHA MeIH, IBET, Y30p, TKaHb, TEKCTHJb, MUTMEHT, YacTHIIQ,
MuKpocdepa, ueHTpudyra.

Kirish. Strukturaviy ranglar tabiatda kuzatiladigan noyob optik hodisalardan biri bo‘lib,
pigmentlar yoki bo‘yoqlarsiz yorug‘likning mikroskopik tuzilmalar bilan o‘zaro ta’siri natijasida
hosil bo‘ladi. Ushbu ranglar yuqori optik samaradorlik, ekologik toza xususiyatlar va yorqin
ko‘rinishi tufayli zamonaviy materialshunoslik, to‘gimachilik va tibbiyot sohalarida keng
qo‘llanilmoqda. Fotokristallar asosida yaratilgan strukturaviy rangli materiallar, xususan, metall
oksid mikrosferalari, yorug‘likni ma’lum to‘lqin uzunliklarida selektiv aks ettirish qobiliyati tufayli
ayniqgsa qiziqish uyg‘otadi. Mis oksidi (Cu20) mikrosferalari bu sohada muhim o‘rin tutadi, chunki
ular nafaqat barqaror fotokristall tuzilmalarni shakllantirishi, balki sanoat miqyosida arzon va
samarali 1shlab chiqarilishi mumkin [1].

Biroq, strukturaviy ranglarning amaliy qo‘llanilishiga turli to‘siglar mavjud.

Mikrosferalarning bir xil o‘lchamda (monodispers) sintezi, ularning substrat yuzasida tartibli
joylashishi va tashqi muhit ta’siriga chidamliligini ta’minlash murakkab muammolar hisoblanadi [2].
Shuningdek, mikrosferalarning konsentratsiyasi va biriktiruvchi moddalar nisbati kabi parametrlar
strukturaviy rangning yorqinligi va barqarorligiga sezilarli ta’sir ko‘rsatadi. Masalan, yuqori
konsentratsiya mikrosferalarning o‘zaro ta’sirini kuchaytirib, tartibsiz joylashuvga olib kelishi yoki
biriktiruvchi moddalarning ortigcha miqdori optik xususiyatlarni buzishi mumkin [3].

So‘nggi tadqiqotlar nanopartikulalarni matolar yuzasiga mahkamlab, ularni inson salomatligi
uchun zararli tomonlari yo‘qligini ko‘rsatgan [4]. Biroq, Cu20 mikrosferalaridan foydalangan holda
strukturaviy rangli nagshlarni bosib chiqarish jarayonida optimallashtirilgan parametrlarni aniglash
hali ham yetarlicha o‘rganilmagan [5].

Ushbu ishda Cu2O mikrosferalarini xona haroratida ikki bosqichli qaytarish usuli yordamida
tayyorlash, ularning morfologiyasi va optik xususiyatlarini turli konsentratsiyalar va biriktiruvchi
moddalar nisbatlarida tahlil gilish, shuningdek, to‘qimachilik substratlarida yorqin strukturaviy rang
effektlarini  optimallashtirish maqgsad qilingan. Tadqiqot natijalari shuni ko‘rsatadiki,
mikrosferalarning massa ulushi (3,0 wt%) va biriktiruvchi modda nisbati (5,0-10,0 wt%) optimal
diapazonda bo‘lganda, mato yuzasida yuqori sifatli fotokristalli rangli qoplamalar hosil bo‘lishi
mumkin. Bu yondashuv nafaqat strukturaviy ranglarning amaliy qo‘llanilishini kengaytirishi, balki
tibbiy to‘qimachilik va ekologik toza mahsulotlar ishlab chiqarishga ham yangi imkoniyatlar yaratadi
[1,3].

Cu>0 mikrosferalarini tayyorlash usuli

Cu0 mikrosferalari xona haroratida ikki bosqichli gaytarish usuli yordamida tayyorlandi.
Dastavval 0,32 g mis atsetat (Cu(CH3COO)> H»0), 0,52 g natriy sitrat (C¢HsNa3O7), 1,5 g
polivinilpirolidon (PVP (CsH9NO),), 30 g etilenglikol (HOCH,-CH,OH) va 100 g distirlangan suvni
250 ml sig‘imli uch bo‘yinli dumaloq tubli kolbaga solib, so‘ngra kolbani magnitli aralashtiruvchi
doimiy haroratli yog* vannasida 25°C da 20 daqiqa aralashtiriladi. Zahira sifatida 0,32 g askorbin
kislotani (C¢HgOs) 15 ml distirlangan suvda eritib olindi. So‘ngra asta-sekin 20 ml 0,5 ml natriy
gidroksid (NaOH) eritmasi va 7,5 ml askorbin kislotani qo‘shiladi. Qolgan 7,5 ml askorbin kislota
eritmasini 5 daqiqadan so‘ng qo‘shiladi. Jarayon davomida doimiy aralashtirib turiladi va oxirgi
aralashtirilgan eritmani 60 daqiqa davomida sekin aralashtiriladi. So‘ngra distirlangan suvda 3 marta
markazdan qochma kuch orqali yuviladi va ajratilgan mahsulot olinadi. Keyin ular 60°C da 3 soat
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davomida vakumda quritilgan. Molyar nisbatini Cux+ ga o‘zgartirish orqali turli zarracha
o‘lchamdagi yagona kristalli qattiq sharlarni tayyorlash mumkin.

Mikrosfera morfologiyasini tahlili

FESEM (foto elektron mikroskop) texnologiyasidan foydalanib, biz Cu;O
mikrosferalarining sirt morfologiyasini turli zarracha o‘lchamlarini kuzatdik va natijalar 2.3-rasmda
ko‘rsatilgan morfologiyani ko‘rsatdi. Ko‘rinib turibdiki, Cu,O mikrosferalarining o‘lchamlari bir xil,
sferiklik va monodisperslik yaxshi.

1 pm

(a) Zarrachalar hajmi: 275 nm; (b) Zarrachalar hajmi: 240 nm;
(c) Zarrachalar hajmi: 210 nm; (d) Zarrachalar hajmi: 165 nm

1-rasm. Har xil o‘lchamli CuzO mikrosferalarining FESEM tasvirlari.

Mikrosfera kontsentratsiyasini optimallashtirish

Sentrafuga orgali olingan Cu,O mikrosferalarining kontsentratsiyasi juda yuqori va
yopishqoqlikka moyil bo‘lganligi sababli, uni strukturaviy rangli bosma naqshlarni purkash orqali
tayyorlashda bevosita qo‘llab bo‘lmaydi. Ushbu muammoni hal qilish uchun mikrosfera
kontsentratsiyasini sozlash uchun ma’lum miqdorda toza etanol qo‘shish talab qilinadi.
Mikrosferalarning massaviy fraktsiyasining poliester to‘qimada rangli nagshlarga ta’sirini o‘rganish
orqali chuqurroq tushunishga erishish magsad qilingan.

Olingan strukturaviy rang nagshlari uchun biz sirt morfologiyasi va ichki mikrosfera
joylashuvi bo‘yicha batafsil kuzatuvlarni o‘tkazdik va ularni 2.7 va 2.8-rasmlarda taqdim etdik. 2.7-
rasmda ko‘rsatilganidek, mikrosferalarning massa ulushi o‘zgarganda, bosilgan naqgshning
strukturaviy rang effekti va mikromorfologiyasi aniq o‘zgaruvchan tendentsiyani ko‘rsatadi.

Mikrosferalarning massa ulushi mos ravishda 0,5 wt% va 1,0 wt% bo‘lsa, mato strukturaviy
rang effektini ko‘rsatadi, lekin matoning fon rangining aksariyati hali ham aniq kuzatilishi mumkin.

Mikrosferalarning massa ulushi 3,0 wt% gacha oshirilsa, matoga strukturaviy rang eftekti
yorqin bo‘ladi va matoning tuzilishi ham aniq ko‘rinadi; mikrosferalarning massa ulushi 5,0 wt%
bo‘lganda, sirt to‘liq qoplangan strukturaviy rang matoda ko ‘rish mumkin, ammo strukturaviy gatlam
qalinroq bo‘ladi va strukturaviy rang oq rangga aylana boshlaydi.
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(a) og‘irligi 0,5%; (b) og‘irligi 1,0%; (c) og‘irligi 3,0%; (d) og‘irligi 5,0 %
(a) 0,5 wt%; (b) 1,0 wt%; (c) 3,0 wt%; (d) 5,0 wt%.
2-rasm. Turli mikrosfera kontsentratsiyasiga ega bo‘lgan strukturaviy xromogen rangli olingan
fotonik kristall tuzilmalarning uch o‘Ichovli video mikroskop tasvirlari

Yuqgorida olingan fotonik kristall strukturaning mikrosfera joylashuvi tavsiflangan va
natijalar 2.8-rasmda keltirilgan. Rasmdan ko‘rinib turibdiki, mikrosferalarning konsentratsiyasi
mikrosferalarning joylashishiga ma’lum darajada ta’sir qiladi. Mikrosferalarning massa ulushi 0,5
wt% bo‘lsa, rangli mikrosferalarning konsentratsiyasi past bo‘ladi, natijada mikrosferalar orasidagi
masofa katta bo‘ladi va bo‘shliglar ko‘payadi. Mikrosferalarning joylashishi gisman muntazam
bo‘lib, mato yuzasida strukturaviy rang to‘liq qoplanishi mumkin emas, natijada strukturaviy rang
effekti yaxshi emas edi. Massa ulushi 1,0 wt% bo‘lsa, mikrosferalarning konsentratsiyasi hali ham
past bo‘ladi va joylashuvi tartibsiz bo‘lib, bu struktura rangining ko‘rinishiga ma’lum darajada ta’sir
qiladi. Fotonik kristall mikrosferalarning massa ulushi 3,0 wt% ga yetganda, mikrosferalarning
joylashishi zich va tartibli bo‘lib, yorqin strukturaviy rang beradi. Mikrosferalarning massa ulushi 5,0
wt% ga yetganda, mikrosferalarning tarqalishi tartibsiz bo‘ladi va natijada matoga yomon
strukturaviy rang xosil qiladi. Rangli mikrosferalarning kontsentratsiyasi juda past bo‘lsa,
mikrosferalar soni juda kam bo‘lsa, yig‘ish jarayonida bo‘shliglar hosil bo‘ladi, bu oxir-oqibat
mikrosferalarning joylashishining zichligiga ta’sir qiladi. Mikrosferalarning massa ulushi asta-sekin
ortib borishi bilan mikrosferalarning joylashishi muntazam bo‘ladi. Ammo Cu>O mikrosferalarining
konsentratsiyasi juda yuqori bo‘lsa, rang tizimida juda ko‘p miqdordagi mikrosferalar paydo bo‘ladi,
shunday qilib rangli mikrosfera tizimining muntazam o°z-o‘zini yig‘ish tuzilishi shakllanishiga ta’sir
qiladi. Yuqoridagi tahlilga asoslanib, CuO mikrosfera tuzilishidagi xromogen rangli
mikrosferalarning massa ulushi og‘irligi 3,0% ga yetganida, to‘qimachilik matosida yaxshi yaxlitlik
va strukturaviy rang effektiga ega fotonik kristalli xromogen tuzilmani ko‘rsatishi mumkin.

(a) og 1r11g1 0,5%; (b) og‘irligi% 1,0; (c) og‘irligi% 3,0; (d) og‘irligi 5,0%
(a) 0,5 wt%; (b) 1,0 wt%; (c) 3,0 wt%; (d) 5,0 wt%.

3-rasm. Cu20 mikrosferalarining turli konsentratsiyasiga ega strukturaviy xromogen ranglar
yordamida olingan fotonik kristall tuzilmalarning
FESEM tasvirlari.

Yopishtiruvchi nisbatni optimallashtirish

Umumiy kolloid mikrosfera strukturaviy tuzilishlari o‘z-o‘zidan yig‘ilgandan so‘ng yorqin
strukturaviy ranglarga ega, ammo mato bilan bog‘lanish mustahkamligi yomonligi, bu uning amaliy
e
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go‘llanilishini cheklaydi. Mexanik mustahkamligini oshirish uchun odatda, tizimga bog‘lovchi
go‘shiladi. Birlashtiruvchi qo‘shilgandan keyin mustahkamlik yaxshilangan bo‘lsada, strukturaviy
rang effekti yomonlashadi yoki qizil siljish sodir bo‘ladi.

Turli biriktiruvechi moddalar nisbatlarining Cu>O mikrosferalaridan tayyorlangan
strukturaviy rangli naqgshlarni xosil qilishga ta’siri o‘rganildi. Olingan strukturaviy rangli
naqgshlarning sirt tuzilishi va mikrosferalarning ichki joylashuvi kuzatildi, natijalar 2-9 va 2-10-
rasmlarda ko‘rsatilgan. 2-9-rasmdan ko ‘rinishicha, biriktiruvchi modda nisbati 5,0 wt% dan 10,0 wt%
gacha bo‘lganda, mato sirti fotokristalli strukturaviy ranglar bilan to‘liq qoplanadi, mato tuzilishi aniq
ko‘rinadi va yorqin strukturaviy ranglar hosil bo‘ladi. Biriktiruvchi modda nisbati 10,0 wt% dan
oshganda, mato sirtida strukturaviy ranglar saqlanadi, lekin ozgina oqarish belgilari paydo bo‘ladi.
Nisbat 25,0 wt% ga yetganda, fotokristalli strukturaviy ranglar butunlay oq rangga aylanadi.
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(a) og‘irligi 5,0%; (b) og‘irligi% 10,0; (c) ogtirligi% 15,0; (d) ogtirligi% 20,0; (e) og*irligi 25,0%
(a) 5,0 Wt%; (b) 10,0 wt%; (c) 15,0 wt%; (d) 20,0 wt%; (e) 25,0 wt%.

4-rasm. Turli bog‘lovchi moddalar nisbatlaridan olingan fotonik kristall strukturaviy ranglarning
uch o‘lchovli video mikroskop tasvirlari.

Yuqorida olingan fotonik kristall strukturaning mikrosfera joylashuvi tavsiflangan va
natijalar 2.10-rasmda keltirilgan. Rasmdan ko‘rinib turibdiki, bog‘lovchi miqdori 5,0 wt% ~ 10,0
wt% bo‘lsa, mikrosferalar tartibli joylashgan bo‘lib, mikrosferalar bir-biri bilan chambarchas
bog‘lanib, ularga aniq strukturaviy rang beradi. Yelim miqdori 15,0 wt% ~ 20,0 wt% bo‘lsa,
mikrosferalarning joylashuvi fotonik kristallning strukturaviy rangining namoyon bo‘lishiga ta’sir
qiladigan nisbatan tartibsiz bo‘la boshlaydi, yopishtiruvchi migdori 25,0 wt% ga yetganda, juda ko‘p
yopishtiruvchi. mikrosferalarning qo‘shilishi mikrosferalarning muntazam va tartibli joylashish
tuzilishini yo‘q qilishga olib keladi va strukturaviy rang effekti yomonlashadi.

Xulosa qilib aytganda, tizimdagi biriktiruvchi nisbati matoga joylashtirish jarayonida
mikrosferalarning joylashishiga ta’sir qiladi. CuxO mikrosfera tuzilishi rangli to‘qima chiqarishda,
bog‘lovchi miqdori 5,0 wt% ~ 10,0 wt% bo‘lsa yaxshi strukturaviy rang effektiga ega bo‘lgan fotonik
kristalli rangli struktura matolarda aks etishi mumbkin.
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(a) 5,0 wt%; (b) 10,0 wt%; (c) 15,0 wt%:; (d) 20,0 wt%; (e) 25,0 wt%.

5-rasm. Turli bog‘lovchi moddalar nisbatlaridan olingan fotonik kristall struktura
ranglarining FESEM tasvirlari.

Xulosa.Tadqiqot davomida Cu-O mikrosferalarining tayyorlanishi, morfologiyasi va
ularning strukturaviy rangli nagshlarni matolarga joylashtirishdagi roli chuqur o‘rganildi.
Mikrosferalarning massa ulushi va biriktiruvchi moddalar nisbatlarini optimallashtirish orqali mato
yuzasida yorqin va barqaror fotokristalli rangli qoplamalar hosil qilish mumkinligi isbotlandi.
Mikrosferalarning massa ulushi 3,0 wt% va biriktiruvchi moddalar nisbati 5,0—10,0 wt% bo‘lganda,
eng yaxshi natijalar qayd etildi. Bu yondashuv nafaqat to‘qimachilik sanoatida, balki tibbiyot va
ekologik toza mahsulotlar ishlab chiqarishda ham keng qo‘llanilishi mumkin. Kelajakda ushbu
texnologiyani yanada takomillashtirish va boshqa materiallar bilan sinab ko‘rish orqali strukturaviy
ranglarning qo‘llanilish sohalarini kengaytirish mumkin.
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TVKYB JACTTOXJIAPUJA TAHJIA UTIJIAPUHYU HAMJIALI KYPUJIMACHUHU
TAIKAKA

Tonépoex O6uooe Xormamam yznu, *“Mysagppap Oounoe A6dyxaxxop yenu

"Hamanran TYKuMauuink caHOaTH HHCTUTYTH, TPUKOTAXK TEXHOJIOTUACH KadeIpacH,
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AHHOTanus. TYKyB MalIMHaJIapuIard TaHAA WILIApUHU Hawlam KypwiMacu Hamanran
MYXaHJIUCIIUK-TEXHOJIOTHSICH HHCTUTYTHA JIoMuxananau Ba Hamanran maxpuna xoinamran “ART
SOFT TEKS” MYX kopxoHacuaa qacTiaabKu CHHOB TaxkpuOanap yTkaswiau. TYKyB mammHacuga
TaH/1a UIUTAPUHKA HaMJIall KypUiMacH, TYKYB JaCTTOXH/Iard TaHAa UIJITAPUHUHT HAMJIMK KYpPCaTKU4u
YAAPHUHT y3WIHILIUTA TAbCUP STYBUYH aCOCU OMIIIIapaaH oupu 0ynnb, 6ab3aH TYKYB JaCTTOXUHUHT
Y30K MyZJIaT TYXTab KOJUIITUTA OTHO KeJaau.

Kamut cy3nap: HucOuii HamiuK, TaHna, WIUIAp, TYKYB, TYKYB JacTTOXWUHH, HaMJIAII
TypuOKacH, TyK TaHJa, 3aMUH TaHa, MyXUT HAMITUTH, TaH/1a UTUIAPHU HAMJIAIl KypUJIMAacH, HAMITUK.

UCCJIEJOBAHUE YCTPOMCTBA JIJISI TKAYECTBA IPSIKA HA TKAIIKAX
CTAHKAX

AnHoTtanusi. B HamaHranckoM WHXEHEPHO-TEXHOJOTHYECKOM HWHCTHTYTE pa3padoTaHO
YCTPONCTBO AJISi YBIQKHEHHUS YTOYHOW MPSKHU B TKAIIKUX CTaHKaX M MPOBEICHBI €ro MEepBUYHBIC
ucnbiTanuss Ha npeanpusitun OO0 «APT CO®DT TEKCy, pacnonoxkenHoMm B ropoae Hamanras.
ConeprkaHre BJIard B YTKOBBIX HUTSAX B TKAI[KOM CTAHKE SBJISCTCS OIHUM M3 OCHOBHBIX (DaKTOPOB,
BIUSIONINX HA MX OOPBIBHOCTH, YTO WHOT/IA TPUBOANT K JUTUTEIHLHOMY MPOCTOIO TKAIIKOTO CTaHKA.

KuroueBble ci10Ba: OTHOCUTENbHAS BIAXKHOCTh, TKaHb, MPSKa, TKAYECTBO, TKALIKUI CTAHOK,
CMauyUBaIOIee YCTPOWCTBO, MIEpCTSHAs TKaHb, TPYHTOBas TKaHb, BIAXXHOCTh OKPYKAIOIIETO
BO3/yXa, YCTPOICTBO Il CMauMBaHUs NPSKU TKaHH, BIAXKHOCTb.

INVESTIGATION OF BODY YARN WETTING DEVICE IN WEAVING MACHINERY

Abstract. The device for wetting yarns in knitting machines was designed at the Namangan
Institute of Engineering and Technology, and initial trials were conducted at the "ART SOFT TEKS"
LLC located in Namangan. If there is no device for moistening the threads in the knitting machine,
the humidity index of the threads in the weaving machine is one of the main factors affecting their
breakage, and sometimes it causes the weaving machine to stop for a long time.

Keywords: relative humidity, fabric, yarns, weaving, weaving machine, wetting device, wool
fabric, ground fabric, ambient humidity, fabric yarn wetting device, humidity

Kupum. Murupuinran urstapHUHT HUCOMN HAMITMK KypcaTkuuu 8% HU Talkui ataau. Tanna
UIUIapU TYKYB JTACTTOXHUra KeJIMIIHUJIAH OJJIMH, TaHJalalll, 0XopJiall Kabu OMp KaTop MIUIOB OepHIl
__________________________________________________________________________________________________________________________________|]
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*)apaHmapuaan yramau [76,77]. YmoOy xkapaéHnapaaH YTUII BaKTHAA TaH1a UTUTAPU UCCUKIIUK OnIaH
unuioB Oepwunanu, Oy yJapHUHT HAMJIUTHHHU Macaiiuimmra oiaud kemaaud. MacamaH, TaHamarn
Jkapa€HUJaH KEMMH TaH/1a UIUTApUHUHT HUCOUI HaMJIuIru 6% HM TalIKWII 3Tca, 0XopJalll )kapaéHuaa
KeHUH 3ca yJIapuHUHT HUCOUH Hamuru 7%, 6ynanu.

TYKyBUMIIMK KOpXOHAJIapU/a TaHAa UILUIAPUHU HAMJIIMTUHA MEbEPIAIITUPUIIT YUYH KyIIMMYa
MalllHajiap Ba arperariapaas ¢oiijaJaHuIl MyMKUH, aMMO Oy YHYMJOPJIMKKA Ba MaxCyJIOT HapXura
canbuii Tabcup Kypcaraau [78].

IOxopuna Kaiia STHITaH MabIyMOTIapra acociaHuO, Taking STHIAETraH KypuiMa TYKYB
JMACTrOXUJaru TaHAa WIUIAPUHUHT HAMJIUTUHUA MEBEPIAIITUPUO, KYIIMMYa MalldHaiIap Ba
arperamiapra 3xXTHEX KOJIAMpMaily Ba 1y OuiaH Oupra TYKyB JacTrOXUAa CKaJloJlaH Jlamenradya
OyiraH opajauFaary TaHJa UIUIApUra ONTHMaJl XaBO MapaMeTpiapyuHu SpaTUll OPKAJIN AACTTOXJIaru
TaHJa UIUIAPUHY Y3WIHILIap COHUHU KaMauTupau [77].

Tascus smunaémean KypuIManune uwaaul nPUHYunu.

TYKyB JaCTrOXWMHU HIILIAII XKapaéHuAa TaHa UIiapu 2 TYKyB Fantaru 1 nan 6ymad uynkaau
Ba ckayio 3 HU 3rubd YyTub Mocmama (5) maru muc TpyOka 4 yctunaH yraau, ¢ppeoH TpyOka 4 HuU
COBYTa/IM Ba COBYK XaBOHH TaHJa 2 WIUIap 03acuja HUCOUN HaMIIMK MyXWUTUTa HUCOAaTaH, IOKOPU
HUCOWI HaMIMK XOocui Kwiagu. Ham XxaBo mocinama 5 maru TpyOka 4 1a XaBO Ba KOHACHCATOPHU
OMpUKHINY HaTXKacuaa xocun Oynmaau. Hamnanran Tanaa umuiapu jiamen 6 Ba moga pomiapu 7
rynanapu 8 nan yraau. ['ynanap 8 man yTrad TaHaa UIiapy mMojia poOMIapruHHU rajaMa rajl KyTapuiano
Ba TYIIMII HATWXKacuaa XoMy3a Xocui O0ynanu, ymoly xoMy3ara apkok unu 9 ra tanuianaau. baran
11 mexanusmMuHM wiarapmwiaNma KaldlTMa Xapakatu Hartwxkacuaa Tur 10 YHr Tamonra
XapakaTIaHUIINA/a apKOK UITMHU TYKUMa 4eTH 12 ra »KUIICIaIITHPaan Ba Yal TAMOHIa XapaKaTIaHuo
KaidTaau. Xocui OYIraH TYKMMara TyKuMa peryssTopu Xxapakar 6epu6 rypuanuna 13 Ba Banusa 14
napHu >rub Y16 TYKMMa Banuru 15 ra ypamnanu.

1-pacm. Taknud sTrnaérrad HaMmIam KypruiIMacHHU TYKYB JacTTOXM/A KOMIAIIHIIH
1-TyKyB FanTary, 2-Taija uni, 3-ckauao 4-mMuc KyBypuajap S-Hamiam KypuiMacu 6-namen 7-mozaa

pamkacu 8-MaTOHUHT 4eTH 9-rpyaHuna 10-tykumanu ToptyBuM Bai 11-TykuMa Banuru

Wnnapau Hamiam KypuiMmacu XaBoHU Hucouit Hammuruau 0 % nan 90% raya HucOui
HaMJIMKHU XOCHWJI KWJIUI UMKOHMHH Oepanu. Amanma 60 % man 80% radga 6ynran XxaBOHU HUCOMIA
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HaMJIMTMHU KYJUIaHWITaH. By TaHAa UniapuHUHT HUCOUH HAMIIMTMHHA HOPMaJIAIITUPULT UMKOHUHU
Oepamu.

NnnapHu Hamam KypuiMacHHU MIUIAI IpUHIMNU KyWaaruda. Kypuima 5 ga coBytunran
ra3 (¢puoH) ckamo 3 Ba jamen 6 opacuaa YypHaTWITaH MUC KyBypnap 4 opKainu yTagu OyHUHT
Xapoparu arpogari XaBOHUHI IIyAPUHT HyKTacu 0Yiau0 y epaa xapakamiaHaéTraH TaHAa UIiapu 2
HY HaMJIaly HAMJIMK HIUIap XyZAyAHJa XaBo COBYTHIN XapopaTH Kypuiama 5 1a YpHaTHIraH

— =

<.
Freon

Havo

2-pacM. TYKyB facTroxujaa XxapakamiaHaéTraH TaHJa UIJIApUHU HaMJIAHUII Kapa€HUHU I0KOPHUIaH
KYpHUHUILHA

T, V2

3-pacm XapakariaHa€TraH TaHJa UIUIAPUHYA HaMJIalll KypUIMacH.
1-Tanja UIUTapUHY HAMJITAHTUPHIL KamepcH ; 2-Hamutamn typuOkacu ; 3-XaBo Gepurl TypyOKacH ;
Vi- 3aMuH TaHAa UIWHY Te3IUrH; V2- Tyk TaHaa UnuHY Te3nury; Ti-3aMuH TaHAa UITMHA YU3HKIU
suwinry; Tr-Tyk TaHAM UIUHA YU3UKIN 3UWIUTH; L1-3aMUH TaHa UIu Ba yeKyHa opanuru; Lr-Tyk
TaHJa UMM Ba YCKyHa OPAJIUFU; V3- XaBO XalWJaruy Te3JIMIu
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TyKyB nactroxypard TaHJa HWIUIADMHM Hamlall KypWIMacuaa XaBOHUM HUMIIUTHHU
OHIMpPWIAAN, KyprWIMaHu ycTuaaHd yrtaérradn tanaa T T2 unmapu 1 Hammam KypruiMacuHA UITYH SHU
15 cm Hu Tamkuia 3THO 2 Hamutam TypuOkacu 3 xaBo Oepui Typyokacu T1=29/2 Tekc 3aMuH TaHzaa
uiapu T>=25/2 Tekc Tyk TaHJIa WIUIApUra HaMJIAHTAH XaBOHM. TaHJa WIUIAPUHU TE3JIUTH V-
3amMuH TaHJa XapakamiaHaau 15 cm/MuH na V- Tyk tanga xapakatianaau 48,75 cm/mun na Li-
3aMUH TaHJa UMH Ba opaynFujaru Macoda 4 cM HM Tamkwi 3tagu Lr-Tyk Tanga unu Ba Hamuiaml
TypyOKacu opanuruaaru mMacoda 7 CM HU TaIIKWI 3Taau Vi- XaBo Xainarny tesnuru 0.5 m/c na
xapakarnanTupamu t'- XaBo temnparypacu 26 Ba 80% Hamnaukaa 6ynaam

Hammuk mapaxacuan xap xuin Macodana

V3rapuim

= 100
80

60

40

20

0

10 MM 20 MM 30 MM 40 MM 50 MM 60 MM 80 MM

B yayaHE 1 ¥ HaMIHK2

4-pacm. Hamnuk napaxacuHu xap Xujil Mmacodaja y3rapuii 1uarpaMMacH.

Huarpammana Oenrwianran  Hamiaumkl Oy HaM  XaBOHM  TypyOKaJaH  IOKOpHUTA
XapakaTIaHUIIMHYA, HAMJIMK2 5Ca XaBOHU TYpUOKaJaH MacTra XapaKaTIaHWIIUHH OWJIIHPAIH.
JlurpaMMaHu TaxJIHIM acocH/la FOKOPHUTa XapakarjJaHyBYM HaM XaBOHUHT HaMJIMK Aapaxacu 40 MM
(85%) raga omu6 60paau cyHrpa nacaiiumHu 6onutaiau. [lactra xapakaTiaHyBYM HAM XaBOHUHT
HaMIMK Japaxacu 60 mm(93 %) raya onmb Oopau cyHrpa nacauiHu Oomwaau. Jlemak Hamial
napaxacu ommb Oopanu arap macoda 40 mm rada omica Ba macoda 40 MM JaH oImica IOKOpHTra
XapakTJIaHy4Yd HaMJIall JapakacH macasiy, macTra XxapakiaHaéTraH HaMITUK Japa)kacH OIlajIu.

Tankukor unutapy Hamanran maxpugarn “ART SOFT TEKS” MUYX kopxoHacuHu
“YUaman3zop” punmanuaa YTkazwian. SpaTuirad TaHaa UIIApUHU HaMITalll KypHJIMacH KOpXOHAIaru
maBxyr SULZER RUTI G 6100 Ba LUJEN 910 tyKxyB nactroxjapura ypHaTwiau. Maskyp TYKyB
JacTroxJjapaa 3aMuH tanaa unu T=29/2 tekc, Tyk Tanga unu T=25/2 Tekcau unnapaas ¢oiigananud
COYHMKOOII TYKJIM TYKUMa ONUHAIU. YOy kapaéHaa TaH[a WIUTAPHUA HAMIUTHHHA MEbEPTAITUPUIIT
OpKaJIi JACTTOXHUHT UIII YHYMJIOPJIUTUHU OIIMPHWIAN Ba HaTHKajap OJMH/U, OTMHTaH HaTHKaJapHU
Kyluaaru pacmiapia KypuIuMnu3 MyMKHH.
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TS}K_YB JACTTOXHU AT TaHJa UIITapITHI HAMINTTT
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B Myxuraard HavaHK ™ Tasga HIHIATH HAMITHK

5-pacm. TYKyB TaHAa UTUIAPUHNA HAMIIMTHUHM Y3rapuil 1UarpaMMacu.
5-pacmuaH KYypuHHO TypuOAMKHM TYKYB AACTTOXUAa TaH/Aa UILIAPUHUA HaMJIall KaMepacuIaH
YUKa€TraH HaMJIUK 85% HM TaIIKWJI 3TaId, 3aMHUH TaHJaHU IOKOPY KUCMHIard MyXUT Hamuuru 75%
HU TAIIKWI 3TaJId, TyK TaHJIaHU IOKOPH KUCMHJIATH MyXUT HaMIUru 65% HU TalKuwi 3Tajid. 3aMUH
TaHaa unuja Koaaétrad Hamiuk 12 % Tyk TaHaa unuaa Konaérran Hamiuk 3ca 10 % 6ynmub unnapau
TYKYB JACTTOXUIATH Ky MapTaiu AedopMaliisiuiapra Y4uJaMINIUTUra Ba Y3WIUII KyYUHU OIIUIITNTa
TabCUP KypcaTaun

1->xkanBai
TYKyB AacTroxuaru UIVIAPUHA y3WJINLIUIAP COHU
HNnmapan
Nnnapan Nnnapau P

HaMJIall
HaMJIall HaMJIaII Y3unuisn
Ne Wn typnapu KypHujMacura . o

KypuiMacu KypuiMacu KaMaiumm %
XaBo 6ocuMH
uIIaMarasjaa MIUIara’jaa

Oepuiranma

SULZER RUTI G 6100 TyxyB ABCTrOXu

1 | 3amMuH TaH#a UK 83 47 25 82
2 | Tyk Tanna unu 12 7 4 11
3 | Apkok unu 8 8 9
LUJEN 910 1ykyB nactroxu
3amMuH TaHJa UIu 57 29 15 56
2 | Tyk Tanna unm 23 16 7 22
3 | Apkok unu 11 12 10
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3aMHH TaHIa HIOIH Tyk Tanza uom ApKOK HITH

B IInnapHH HaMIaIl KypHIMAcH HILTaMaraHia
B [nmapHH HAaMTAml KyPHIMAcHHH HIIATHITAaHIA

E HILTapHH HaMmIall KYpHIMacHHH XaBo OHIaH HIOLUTATHITaHTIa

6.-pacm. SULZER RUTI G 6100 mamnnacuaa Counk000 TYKMMaHU TYKHIIJIA HIJIADHUHT
Y3WIMII KYPCATKHY/IapH AUArpaMMAacH.

6-pacmpan SULZER RUTI G 6100 TyKyB nactroxyjaru TaHjaa MIUIAPMHM HaMJlall OpKaju
TaHJa WIUIApHU Y3WIUIINHK KaMalraHWHU KYpUIIMMU3 MYMKUH SBHM TaHJa HIUIAPHU HamJlall
KypWIMacH HIIIaMarad xojija 2 coar uuuja 83 Ta 3aMUH TaHza UM 12 Ta TyK TaH/a UMW y3WIau
TaHJa UIJIApUHU HaMJIall KypUJIMacHHM UIIaTTaHuMuU31a 47 Ta 3aMMH TaHla UMM Ba 7 Ta TyK TaHa
UIH y3WIaau. Arap TaHjaa UIUTapuHU Hamiam KypuiMacura 0.5 m/c xaBo 6ocumu rodbopuiranaa 25
Ta 3aMUH TaHJa UMW Ba 4 Ta TyK TaHJa UMHWHU Y3WIUILIMHU JUarpaMMaaH KypUIIMMHU3 MYyMKHUH,
sbpHU Hamiuk 10-12% G¥iica Tanaa UIIApUHU Y3WIKILIAPD COHU KaMasiay.

TYKyB mactroxujars TaHna WIUIApUTra HAMIUKHU Mabiym Oup OocuMm ocTtHaa Oepcak HII
Y3WINLUIAP COHUHU KaMAaWTraHWHU KYpPUIIl MYMKHH.
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B /nnapHE HamTam KypHIMacH HILTaMaraHga
B InnapHH HaMIaI KYPHIMAacHHH HILTATHITaHJa

W HILTAapHH HaMJIall KypHIMacHHH XaBo GraH HIITaTHIrazga

7-pacm. LUJEN 910 1yKyB aactroxuaa Counk000 TYKHMaHH TYKUINAA MIVIAPHUHT Y3HJIULI
KYPCAaTKHYJIapH AUArPaMMAacH.
]
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7-pacmaan LUJEN 910 TykyB macTroxuja XaMm TaHJa WUIUIAPUHM HamJiall OpKAJIA TaHJa
UTUJIAPHY Y3WINIITUHU KaMalTaHWHU KYPUIIMMHU3 MyMKHH S'/BHU TaHa UIUIAPHU HaAMJTAIll KypHUJIMacu
WIuIamMaral Xojija 2 coar uuuja 57 Ta 3aMHUH TaHjAa un 23 Ta TyK TaHJla UMK Y3WIaJAu TaHaa
UIUTApUHU HaMJIalll KypUJIMAcUHU HIIaTraHuMu3Aa 29 Ta 3aMuH TaHAa un 16 Ta TyK TaHga WUNU
y3WIaau arap TaHja WUIUIapuHU Hamiam Kypuiamacura 0.5 m/c xaBo 6ocumu robopwiranga 15 ta
3aMUH TaH/Ia MY Ba 7 Ta TYK TaHJa UIMHY Y3WIUIITHHU TAarpaMmaaa KYpuIln MyMKHH, 'TbHA HAMIJITHK
10-12% 6ynca Tanma UIUIAPUHA Y3UIUIILIAP COHU KaMasiTu.

XyJoca. Spatwirad TYKyB AaCTTOXUArd TaHJ1a UTUIApUHA HaMJIall KypHJIMacH HaTHXacuaa
TaH/1a UIUTAPUHA HAMJIMKIIApU MeuEpramtupuinau, Tanaa umiapu 80-85% xaBo HaMJIMK MyXHUTH]IA
Oynanu, mynga Tanga uruapuau Hamourd 10,11,12 % ra sra Oymamu. Illy myxutna TyKyB
JIACTTOXHUIary TaHJa UTUTAPUHHU y3ununuiap corn 50% ra xkaMmasiau.
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ISSIQLIK SAQLASH XUSUSIYATIGA EGA BO‘LGAN IKKILAMCHI XOM
ASHYOLARDAN NOTO‘QIMA MATOLARNI TADQIQI

"Yuldashev Jamshid Qambaraliyevich, ’Akramjanov Dilmurod Muxtorjon o°g"li,

:2Namangan to‘qimachilik sanoati instituti, Sanoat muhandisligi kafedrasi katta o‘gituvchisi,
akramjanovd@gmail.com

Annotatsiya. Ushbu maqolada ikkilamchi xomashyolardan issiqlik saqlash maqgsadlari uchun
noto‘qima matolar ishlab chiqarishni tadqiq etish yo‘llari va usullari ilmiy tadqiq etilgan.

Kalit so‘zlar: funksiya, xomashyo, noto‘qima mato, issiqlik, o‘tkazuvchanlik, termik
xususiyat, fizik xususiyat, texnologiya, sifat.

RESEARCH OF NONWOVEN FABRIC FROM RECYCLED MATERIALS WITH HEAT-
RETAINING PROPERTIES

Abstract. This article is a scientific study of ways and methods for researching the production
of non-woven fabrics for the purposes of heat storage from secondary raw materials.

Keywords: function, raw material, non-woven fabric, heat, conductivity, thermal property,
physical property, technology, quality.

NCCIIEAOBAHUE HETKAHBIX MATEPHUAJIOB U3 BTOPUYHOI'O CbIPbS C
TEILUIOYJIEPXKUBAIOIIIUMHA CBOVCTBAMHU

AnHoTanus. B cTathbe HaydHO MCCIEIOBAaHBI CITIOCOOBI M METOJBI MPOU3BOACTBA HETKAHBIX
MaTepHaJIOB TEIJI0 COEpEraroIero Ha3HaYeHUsI U3 BTOPUYHOTO CHIPbSI.

KurwueBble cji0oBa: Ha3HAYeHHUE, ChIpbE, HETKAHBIM Marepuaj, TEIUI0, MPOBOIUMOCTb,
TEIUJIOBBIE CBOMCTBA, (U3NYECKUE CBOMCTBA, TEXHOJIOTHUS, KAYECTBO.

Kirish. O‘zbekiston hukumatining "2030 yilgacha bo‘lgan davrda ishlab chiqarish va iste'mol
chiqindilarini qayta ishlash, yo‘q qilish va zararsizlantirish uchun sanoatni rivojlantirish strategiyasi"
buyrug‘iga muvofiq, chigindilarni yo‘q qilish miqdorini minimallashtirishga imkon beradigan
innovatsion, texnik va iqtisodiy tizimni yaratish masalallari keng ko‘lamda o‘rganilmoqda.
Resurslarni tejash, chigindilarning tarkibiy qismlarini iqtisodiy aylanmaga gayta jalb qilish xom
ashyo, materiallar, mahsulotlar sifatida chiqindilardan yangi mahsulotlar ishlab chiqarish uchun
ikkilamchi xom ashyoga aylantirish. To‘qimachilik sanoatida turli xil matolarni ishlab chiqarish
uchun jun, paxta, zig‘ir va kimyoviy tolalardan qayta foydalanish imkoniyati masalasi juda
dolzarbdir. Noto‘qima materiallar ishlab chiqarish to‘qimachilik sanoatining boshqa tarmoqlari
orasida alohida o‘rin tutadi, chunki ushbu materiallarning o‘ziga xos xususiyatlari ularni nafaqat
mato, trikotaj o‘rnini bosuvchi sifatida keng ishlatishga, balki tubdan yangi xususiyatlarga ega
noto‘qima mato yaratishga imkon beradi. Ikkilamchi tolali xom ashyoni qayta ishlash va uni
noto‘qima materiallar ishlab chiqarishda qo‘llash ishlab chiqgarish xarajatlarini kamaytiradi va olingan
materiallar narxini pasaytiradi. Shu munosabat bilan to‘qimachilik ishlab chiqgarish chiqindilaridan
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noto‘qima materiallar ishlab chiqarish uchun qayta tiklangan xom ashyo sifatida foydalanish
masalasini hal qilish dolzarb va zarur vazifadir. Tadqiqot ob’ekti-qayta tiklangan ikkilamchi xom
ashyodan izolyatsiyalovchi noto‘qima bo‘lgan materiallardir.

Material va metodlar. Ishning magsadi gayta tiklangan xom ashyodan izolyatsiyalovchi
noto‘qima materiallarning xususiyatlarini ishlab chiqish va o‘rganish, shuningdek ularning sifat
ko‘rsatkichlarini baholash metodologiyasini ishlab chiqishdir.

Belgilangan magsadga muvofiq ishda quyidagi vazifalar hal qilindi:

1) qayta tiklangan xom ashyodan izolyatsiyalovchi noto‘qima materiallar ishlab chiqgiladi;

2) qayta tiklangan tabiiy va kimyoviy tolalardan olingan noto‘qima matolarning sifatini baholash
metodologiyasi ishlab chiqiladi;

3) Texnik magsadlar uchun izolyatsiyalovchi noto‘qima matolar sifatini belgilovchi ko‘rsatkichlarni
oqilona tanlash amalga oshirildi;

4) -10°C dan +5°C gacha bo‘lgan har xil harorat sharoitlarini simulyatsiya qilishda ishlab chiqilgan
noto‘qima matolarning termofizik ko‘rsatkichlari o‘rganiladi;

5) ish sharoitlari talablariga muvofiq tolali tarkibni hisobga olgan holda olingan issiqlik izolyatsion
materiallardan magbul foydalanish bo‘yicha tavsiyalar ishlab chiqilgan.

Muammolarni hal qilishni o‘rganish usullari va texnik vositalari. Nazariy asos sifatida
tadqiqotlarni o‘tkazishda to‘qimachilik materiallari sifatini baholashning zamonaviy usullari,
shuningdek amaliy matematika va matematik statistikaning ragamli usullari qo‘llanilgan. Ishlab
chigilgan noto‘qima materiallarning sifatini baholash uchun kompleks usul qo‘llanilgan. Qayta
tiklangan xom ashyodan noto‘qima izolyatsiya materiallarining ishlab chiqarish sharoitida ishlab
chiqilgan to‘qilmagan matolarning fizikaviy xususiyatlarini baholash atrof-muhitni modellashtirish
sharoitida omillar majmuasining ta’sirini hisobga olgan holda amalga oshirildi. Olingan ma’lumotlar
matematik statistika usullari bilan qayta ishlanadi.

Funktsional bog‘ligliklarni qurish Microsoft Excel, Mattoad Professional yordamida
kompyuterda korrelyatsiya-regressiya tahlili usullari bilan amalga oshirildi.

Qayta tiklangan tabily va kimyoviy ikkilamchi tolalardan noto‘qima materiallarn
shakllantirish bo‘yicha texnik va texnologik yechimlar ularning sifat ko‘rsatkichlarini o‘rganish va
baholashning zamonaviy usullari asosida ishlab chiqilgan, shu jumladan:

* bino inshoatlar uchun izolyatsion materiallar ishlab chiqarish uchun gayta tiklangan ikkilamchi
tolalardan foydalangan holda innovatsion noto‘qima matolar ishlab chiqarildi;

* ularning fizik-mexanik va issiqlik izolyatsiyasi xususiyatlari darajasini baholashga imkon beradigan
noto‘qima materiallarning turli xil modellari ishlab chiqildi;

* turli xil tabily va kimyoviy ikkilamchi tolalardan noto‘qima matolarning optimal tolali tarkibi va
sirt zichligini tanlashga imkon beradigan regressiya tenglamalari olinadi;

* noto‘qima materiallar sifatini har tomonlama baholashni hisoblash metodologiyasi taklif etiladi;

Ishning nazariy ahamiyati qayta tiklangan tabiiy va kimyoviy ikkilamchi tolalardan
noto‘qima matolarni izolyatsiya sifatida baholash va oqilona qo‘llash metodologiyasini ishlab
chigishdan iborat.

Tadqiqot natijalari va tahlili. Tadqiqot ob’ekti izolyatsiya sifatidagi igna sanchish usuli bilan
biriktirilgan va ikkilamchi xom ashyolarning turli kombinatsiyalaridan iborat noto‘qima matolar.

Ushbu noto‘qima matolar bino inshoatlar uchun izolyatsion maqgsadda qayta tiklangan
ikkilamchi tolalardan foydalangan holda ishlab chiqilgan.
|
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1- namuna noto‘qima mato ignalash texnologiyasi yordamida ishlab chiqilgan.

a) 4D * 51 mm oq rangli poliefir ikki komponentli tolalar -40%;

b) Regeneratsiya gilingan tolalar (jun, akril tolalar, paxta) 60%;

2- namuna noto‘qima mato ignalash texnologiyasi yordamida ishlab chiqilgan.

a) 4D * 51 mm oq rangli poliefir ikki komponentli tolalar -20%;

b) Regeneratsiya qilingan tolalar (jun, akril tolalar, paxta) 80%;

3- namuna noto‘qima mato ignalash texnologiyasi yordamida ishlab chiqilgan.

a) 4D * 51 mm oq rangli poliefir ikki komponentli tolalar -10%;

b) Regeneratsiya qilingan tolalar (jun, akril tolalar, paxta) -90%;

1-rasm. Ikkilamchi xom-ashyoni gayta ishlash natijasida olingan noto‘qima matolarning
mikroskopik ko‘rinishi.
Mexanik xossalari ko‘rib chiqgilayotgan noto‘qima matolarning tashqi kuchlar ta’siriga
bo‘lgan munosabatini tavsiflovchi ko‘rsatkichlar quydagi jadvalda keltirib o‘tilgan.
Ikkilamchi hom-ashyoni qayta ishlash natijasida olingan noto‘qima matolarning uzilish yuklamasi.

1-jadval.
No Haumenosanue obpazua [lo nnune [lo nmpuue
X, H SH |G| X H | §H | C%
| Obpaze | 78,97 3,51 | 698 86,01 | 15,68 | 18,23
2 Obpazen 2 66,43 831 | 11,67 | 13537 | 1331 | 998
3 (Obpazen 3 92,61 308 | 332 5276 | 451 | 855
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Ikkilamchi hom-ashyoni qayta ishlash natijasida olingan noto‘qima matolar namunalarning fizik

xossalari qiymatlari

2-jadval.
No Haumenoeanue | Boigyxonpoumuuae- | [laponponuuaemocts, | 'urpocko- | Bononorno-
obpazua MOCTh, By, mriv’c MHYHOCTh, nenue, B,
B, mvivtec W, b

Co cropo- Co Co cropo- | Co cto- %a

Hbl HETKA- | CTOpPO- | Hbl HETKA- POHBI

HOTO Ma- HBI HOTO Ma- | TUIEHKH

TepHana | MIeHKH | TepHana

1 Obpazen 1 253,0 23,67 - 5,06 67.5
2 Obpazen 2 196,4 28,67 - 8,56 77.4
3 Obpazen 3 167,0 13,67 - 7.86 97.5

Xulosa. Ushbu maqgolada to‘qimachilik ikkilamchi xomashyolaridan noto‘qima mato olish

texnologiyasi o‘rganildi. Korxonalardan chiqadigan ikkilamchi xomashyolarning turlari keltirildi.
Xorijiy davlatlarida olimlarning o‘rganilganlik darajasi keltirilgan. Ikkilamchi xomashyolarni qayta

ishlatish orqali eng yaxshi foydalanishga erishilgan.
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SIFAT BOSHQARUYV TIZIMINI KORXONA VA TASHKILOTLARIDA JORIY ETISH
VA RIVOJLANTIRISHNING AHAMIYATI

Muhammadali Qahramonov Abdullajon o‘g‘li

Namangan to‘qimachilik sanoati instituti, Namangan, Uzbekistan, tel: (0894) 027-9818, E-mail:
muhammadaligaxramonov887@gmail.com.

Annotatsiya. Sifat boshqaruv tizimini (SBT) korxona va tashkilotlarda joriy etish va
rivojlantirish, ularning raqobatbardoshligini oshirish, mahsulot va xizmatlarning sifatini ta'minlash
hamda mijozlar talablariga javob berishda muhim rol o'ynaydi. SBT, ishlab chiqarish jarayonlarini
samarali boshqarish, resurslardan maksimal darajada foydalanish va doimiy ravishda sifatni
yaxshilashga yordam beradi. Bu tizim xalqaro standartlarga (masalan, ISO 9001) asoslanib,
korxonalarga o'z faoliyatlarini tizimli va samarali tarzda yo'lga qo'yish imkonini beradi. Sifat
boshqaruv tizimi joriy etilishi, tashkilotlarning ichki jarayonlarini optimallashtirish, xodimlarning
malakasini oshirish, innovatsion texnologiyalarni tatbiq etish va mijozlarga yuqori sifatli
mahsulotlarni taqdim etish imkonini yaratadi. Shu bilan birga, SBT ishlab chiqarish xarajatlarini
kamaytirish, raqobatbardosh mahsulotlar yaratish va yangi bozorlarni egallash uchun asos yaratadi.
Bularning barchasi korxonaning uzoq muddatli muvaffaqiyati va barqaror rivojlanishini ta'minlaydi.
Shunday qilib, sifat boshqaruv tizimi tashkilotlarning sifatni boshqarishdagi samaradorligini oshiradi,
ularni yuqori darajada raqobatbardosh qiladi va sanoatning rivojlanishiga katta hissa qo'shadi.

Kalit so‘zlar: SBT, ISO 9000 seriyali standartlar, mahsulot sifati, eksport salohiyati,
resurslardan samarali foydalanish, xalgaro yondashuv, rejalashtirish.

THE IMPORTANCE OF IMPLEMENTING AND DEVELOPING A QUALITY
MANAGEMENT SYSTEM IN ENTERPRISES AND ORGANIZATIONS.

Annotation. The implementation and development of a Quality Management System
(QMS) in enterprises and organizations play a crucial role in enhancing their competitiveness,
ensuring the quality of products and services, and meeting customer requirements. QMS helps
manage production processes efficiently, maximize resource utilization, and continuously improve
quality. Based on international standards (e.g., ISO 9001), this system enables enterprises to structure
and optimize their activities effectively. Implementing a quality management system allows
organizations to streamline internal processes, improve employee qualifications, adopt innovative
technologies, and deliver high-quality products to customers. Furthermore, QMS contributes to
reducing production costs, creating competitive products, and expanding into new markets. All these
factors ensure the long-term success and sustainable development of enterprises. Thus, the quality
management system enhances the effectiveness of quality control, strengthens competitiveness, and
significantly contributes to industrial development.

Keywords. QMS, ISO 9000 series standards, product quality, export potential, efficient
resource utilization, international approach, planning.

BAKHOCTDB BHEJAPEHMUSA U PA3BUTUA CUCTEMbBI MEHE/UKMEHTA KAYECTBA
HA ITPEAIIPUATHUAX U B OPTAHU3ALUAX
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AunHoTanusi. BHeapeHune u pasBuTHE CcHCTeMbl MeHemxkMeHTa kadectBa (CMK) nHa
MPEANPUATHIX U B OPraHU3aAIMAX UTPAET BAXKHYIO POJIb B IOBBIIIEHUN UX KOHKYPEHTOCIIOCOOHOCTH,
00eCrie4eHnn KayecTBa MPOAYKLIUU U YCIYT, a TAaKXKe B YIOBJICTBOPEHUU TPEOOBAHMUN KIMEHTOB.
CMK mnomoraer »¢p¢heKTUBHO yHOPaBIATh MPOU3BOACTBEHHBIMU MPOIECCAMH, MaKCUMAalbHO
HCIIOJIB30BaTh PECYpChl M TIOCTOSHHO  COBEPIIEHCTBOBATH  KayecTBO. (OcCHOBaHHas Ha
MEXKIyHApOaHbIX cTaHmaptax (Hanpumep, ISO 9001), sta cucrema TO3BONSIET MPEATPUITHIM
CTPYKTYpPHpPOBaTh M ONTUMH3UPOBATh CBOKO JACATEIBHOCTh. BHeApeHHe cHCTeMbl MEHEIKMEHTA
KayecTBa TMO3BOJIIET OPraHM3alUsIM ONTUMH3UPOBATh BHYTPEHHHE IMPOLIECCHI, IOBBIIIATH
KBaJIM(DUKALIUIO TIEPCOHANA, BHEAPSITh MHHOBAIMOHHBIE TEXHOJOTHH U MPENOCTABISITh KIUEHTAM
MPOAYKITMIO BBICOKOTO KadecTBa. Kpome Toro, CMK cmocoOCcTByeT CHUKEHUIO TTPOU3BOICTBEHHBIX
3arpar, CO3JaHUI0 KOHKYPEHTOCTIOCOOHOM MPOIYKIIMH U BBIXOly Ha HOBBIE PhIHKH. Bee 3Tu akTopsl
00eCTeYrBalOT JOJTOCPOYHBIA yCIIeX M YCTOMYMBOE pa3BUTHE Mpeanpusatuii. Takum oOpazom,
CHUCTeMa MEHEIKMEHTa KadecTBa MOBBIMIACT 3()(HEKTUBHOCTH YIPABICHUS KAau€CTBOM, YKPEILISET
KOHKYPEHTOCIIOCOOHOCTh M BHOCHUT 3HAYUTENIbHBII BKJIa/l B PA3BUTUE MPOMBIIIICHHOCTH.

Kuarwuessbie cioBa: CMK, ctannaptel cepun [SO 9000, kauecTBO MPOAYKIIUH, SKCTIOPTHBIN
noTeHuuant, 3p(eKTUBHOE HCIOIb30BAHUE PECYPCOB, MEXKTYHAPOIHBIHN M1OIX0/1, TUIaHUPOBAaHUE.

Kirish: Hozirgi kunda dunyo iqtisodiyotida raqobatbardoshlikni oshirish va yuqori sifatli
mahsulotlar ishlab chiqarish korxona va tashkilotlar uchun eng muhim magsadlarga aylangan.
Aynigsa, global bozorga chiqish, yangi bozorlarni egallash va mahalliy ishlab chiqarishning eksport
salohiyatini oshirishda sifat boshqaruv tizimi (SBT) joriy etishning ahamiyati katta. O‘zbekiston
Respublikasida ham istiglolning dastlabki yillaridan boshlab, sifat, mahsulot va xizmatlar sifatini
ta’minlashga qaratilgan jiddiy islohotlar amalga oshirilmoqda[1].

Shu bilan birga, xalqaro standartlarga asoslangan sifat boshqaruv tizimlarini joriy etish va
ularni takomillashtirish bo‘yicha o‘tkazilayotgan chora-tadbirlar mamlakatimiz eksport salohiyatini
oshirishga, shuningdek, raqobatbardoshlikni yuksaltirishga xizmat qilmoqda. Sifat boshqaruv tizimi,
mahsulotlarning sifatini ta’minlash va yaxshilash, jarayonlarni samarali boshqarish va resurslarni
optimal sarflashga imkon beradi[2]. Shu bilan birga, SBTning to‘g‘ri joriy etilishi tashkilotning
umumiy faoliyatini tartibga solishga, ishlab chiqarish jarayonlarining sifatini doimiy ravishda nazorat
qilishga va natijada xarajatlarni kamaytirishga yordam beradi. Bu tizimning muvaffaqiyatli amalga
oshirilishi uchun yuqori rahbariyatning faolligi va xodimlarning faol ishtiroki zarur [3-4]. Sifat
boshqaruv tizimini korxona va tashkilotlarda joriy etish, ayniqsa, resurslardan samarali foydalanish,
ishlab chiqarish xarajatlarini kamaytirish, mehnat unumdorligini oshirish va iste’molchilarning
talablarini qondirish uchun zarurdir. Bularning barchasi, o‘z navbatida, tashkilotning iqtisodiy
samaradorligini oshirishga va mahsulotlarning yuqori sifatini ta’minlashga yordam beradi[5].

Shuningdek, xalgaro ISO 9000 seriyali standartlari kabi global sifat boshqaruvi
yondashuvlari tashkilotlarda sifatni boshqarishning samarali mexanizmini yaratishda muhim
ahamiyatga ega. Korxona va tashkilotlarda xalqaro standartlarni keng joriy qilish, mahsulotlar sifatini
xalqaro standartlar talablari asosida ishlab chiqarish respublikamiz eksport salohiyatini oshirishning
muhim va strategik omillaridan biridir[6]. Tashkilotlarda sifat tushunchasi, sifatga ta’sir etuvchi
asosly omillar, mahsulot sifatini ta’minlash va boshqarish, sifat boshqaruv tizimining umumiy
jihatlari va talablari bilan bog‘liq masalalar bo‘yicha anchagina ilmiy-uslubiy va tashkiliy ishlar
amalga oshirilgan[7]. Sifat boshqaruv tizimi tushunchasi rahbariyat umumiy funksiyalarining
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shunday aspektlarini gamrab oladiki, ular sifat sohasidagi siyosatni, maqsad va rejalashtirishni, sifatni
ta’minlash va uni yaxshilashni belgilab beradi[8].

Sifat tizimini tatbiq etish SBT funksiyasini samarali amalga oshirish imkonini beradi, bu esa
korxona faoliyatining barcha jabhalariga kirib boradi. SBT alohida o‘rin ahamiyat kasb etadi, chunki
e’tiborni iste’molchilar talablarini ta’minlash va ularning istaklarini ortig‘i bilan bajarishga
yo‘naltirgan holda maqsadga erishishda muhim vosita hisoblanadi.

Sifatni tizimli boshqarishni o‘rganish muammolarining amaliy ahamiyati shundaki, sifat
tizimini sertifikatlashtirish va joriy qilish resurslar va jarayonlar, protseduralar, tashkiliy tuzilmaning
yig‘indisidir. Bu esa sifat ustidan umumiy rahbarlikni amalga oshirish uchun zarur hisoblanadi[9].
Har ganday korxonaning mo’tadil bo‘lmagan tashqi muhit sharoitida o‘z-0‘zini rivojlantirish vositasi,
tashqi va ichki bozorda raqobatbardoshlik garovi hisoblanadi. Shu jumladan, sifat tizimi ishiga yuqori
rahbariyatdan tortib oddiy xodimgacha barchasi jalb etilishi shart[10].

Material va metodlar. Sifat boshqaruv tizimi (SBT) korxona va tashkilotlarda samarali
joriy etish va rivojlantirish uchun ishlab chiqilgan ushbu metod bosqichma-bosqich yondashuvni o‘z
ichiga oladi. Har bir bosqich tashkilotning xususiyatlariga moslashuvchan holda qo‘llanilishi
mumkin. Ushbu yondashuv korxonalar samaradorligini oshirish, jarayonlarni optimallashtirish va
xalqaro standartlarga muvofiq ishlashga yordam beradi. Tahlil va Rejalashtirish: Korxonaning
mavjud holati tahlil qilinib, SWOT tahlil asosida sifat siyosati va maqsadlari belgilanadi. Zarur
resurslar aniglanadi va rejalashtiriladi. SBTni Ishlab Chiqish: Jarayonlar xaritasi va hujjatlar tizimi
shakllantiriladi. Xodimlarga o‘quv dasturlari tashkil qilinadi[11]. Tatbiq Etish:Tizim kichik ko‘lamda
sinovdan o‘tkazilib, so‘ngra barcha bo‘limlarga tatbiq etiladi. Sifat madaniyatini shakllantirishga
alohida e’tibor qaratiladi. Monitoring va Baholash: Ichki auditlar orqali tizim samaradorligi
baholanadi, kamchiliklar aniqlanib bartaraf etiladi. PDCA tamoyiliga asoslangan takomillashtirish
jarayonlari olib boriladi. Sertifikatlashtirish: Tashqi auditlardan o‘tib, ISO 9001 kabi xalqaro
standartlarga mos keladigan sertifikat olish maqgsad qilinadi. Rivojlantirish: Innovatsion
texnologiyalar va avtomatlashtirilgan tizimlar joriy qilinib, bozor talablariga moslashuvchanlik
ta’minlanadi. Mazkur metod ISO 9000 seriyali standartlarga asoslanib, korxonalar uchun sifat
boshqaruv tizimini samarali tashkil etish va doimiy takomillashtirishni ko‘zda tutadi[12].

Tadgqiqot natijalari va tahlili. Tadqgiqot natijalari va tahlillar shuni ko‘rsatadiki, hozirgi
kunda iste’molchilar hammasidan ko‘ra mahsulot va xizmatlarning sifatini hisobga oladilar. Bu,
ayniqsa raqobatbardosh bozor sharoitlarida muhim ahamiyatga ega. Ma'lumki, iste’molchilar oz
ehtiyojlarini qondirishda nafagat narx, balki mahsulotning sifati, uning xavfsizligi va barqarorligi
hamda ishlab chiqaruvchi yoki xizmat ko‘rsatuvchi tashkilotning obro‘sini ham e’tiborga olishadi.
Demak, fagatgina kerakli vaqtda, magbul narxda, kutilgan sifat darajasida mahsulot va xizmatlarni
taklif etish orqali ularni sotish imkoniyati mavjud bo‘ladi.

Bundan tashqari, zamonaviy iste’molchilar o‘zlarining xarid qilish qarorlarini nafaqat
mahsulotning texnik va funktsional xususiyatlariga, balki uning ijtimoiy va ekologik jihatlariga,
ishlab chiqarish jarayonidagi etik xatti-harakatlarga ham bog‘laydilar. Shu sababli, korxonalar
nafaqat sifatni ta'minlash, balki uzluksiz ravishda mahsulot va xizmatlarining sifatini yaxshilash,
yangi texnologiyalarni joriy etish va innovatsion yondashuvlarni qo‘llashga intilishlari zarur.

Bunday yondashuvlar iste’molchilar talablariga javob berish bilan birga, korxonalar uchun
raqobat ustunligini ham ta’minlaydi, shuningdek, brend obro‘sini mustahkamlash va mijozlarning
sadoqatini oshirishga yordam beradi. Buning uchun sifat boshqaruv tizimlarining joriy etilishi va
|
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ularni doimiy takomillashtirish, shuningdek, ichki va tashqi auditoriya ehtiyojlarini qondirishga
qaratilgan faoliyatlar zarur bo‘ladi.

Sifat boshqaruv tizimi — sifatni boshqarishni amalga oshirish uchun zaruriy tashkiliy
tuzilma, usullar, jarayonlar va resurslar majmuasidir. Ya’ni, sifatli mahsulot ishlab chiqarish uchun
sharoitlar yaratishdir.

Sifat boshqaruv tizimi

. Sifatn‘i . e Sifat boshgaruv ~ Sifatni yaxshilash
rejalashtirish ~—_
/ wr W \
Sifatni Sifatni tanlash Sifatni Sifatni baholash
loyihalashtirish boshgarish

1-rasm. Sifat boshqaruvining bog‘lanish sxemasi.

Sifat boshqaruv tizimi (SBT) korxonalarda samarali joriy etish va rivojlantirish uchun
bosqichma-bosqich yondashuvni taqdim etadi. Har bir bosqich o‘zining magsadi va faoliyatlari orqali
tizimni mustahkamlashga yordam beradi. Korxonaning mavjud holatini tahlil qilish va SBTni joriy
etish uchun asosiy yo‘nalishlarni aniqlash, shu jumladan sifat boshqaruv jarayonlarini baholash,
SWOT tahlili o‘tkazish va manfaatdor tomonlar talablarini aniqlash kerak. Bu bosqgichda sifat
siyosatini ishlab chiqish va ISO 9001 kabi xalqaro standartlarga mos magsadlar belgilanishi
muhimdir. Bunda tizim uchun zarur jarayonlar va hujjatlarni shakllantirish, jarayonlar xaritasini
tuzish va hujjatlarni boshqarish tizimini yaratish zarur. Shuningdek, xodimlarni o‘qitish va malaka
oshirish dasturlarini ishlab chiqish ham muhim ahamiyatga ega. Sifat boshqaruv tizimi amalda
qo‘llanilishi kerak. Kichik miqyosda sinovdan o‘tkazish, tizimni to‘liq joriy etish va xodimlarni jalb
qilish orqali sifat madaniyatini shakllantirishga e'tibor beriladi. Tizimning samaradorligi baholanishi
va takomillashtirilishi zarur.

Tahlil va rejalashtirish
bosgichi
Sifat boshqaruv tizimini Tatbig etish bosqichi
ishlab chigish bosgichi
| |
Monitoring va baholash Sertifilkkatlashtirish
husqichi hnsqichi
Rivojlantirish bosqichi

2-rasm. Sifat boshqaruv tizimini joriy etish va rivojlantirish.

Tizimni doimiy ravishda rivojlantirish uchun innovatsiyalarni joriy etish va bozor talablariga
moslashuvchanlikni ta'minlash kerak. Yangi texnologiyalarni qo‘llash va mahsulot sifatini
yaxshilashga qaratilgan ilmiy-tadqiqot ishlari rivojlantiriladi. Bu bosqichlar korxona uchun sifatni
boshqarish va takomillashtirish jarayonlarini doimiy ravishda rivojlantirishga yordam beradi,
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ragobatbardoshlikni oshiradi va iste’molchilarga yuqori sifatli mahsulotlar va xizmatlar taqdim
etishni ta'minlaydi.

Tahlil va rejalashtirish bosqichi sifat boshqaruv tizimini (SBT) joriy etish jarayonining
boshlang‘ich bosqichidir. Ushbu bosqichda korxonaning mavjud holati tahlil qilinib, SBT joriy etish
uchun asosiy yo‘nalishlar aniqlanadi. Korxonadagi sifat boshqaruv jarayonlari baholanadi,
samaradorligi tahlil gilinadi va takomillashtirish zaruriyati aniqlanadi. SWOT tahlili orqali yangi
imkoniyatlar va muammolar aniqlanadi. Manfaatdor tomonlarning talablarini aniqlash ham
muhimdir. Sifat siyosatini ishlab chiqish va ISO 9001 yoki boshqa xalqgaro standartlarga mos ravishda
belgilash kerak.

Resurslarni aniglash ham muhimdir. SBTni joriy etish uchun zarur bo‘lgan moliyaviy,
moddiy va inson resurslari baholanadi va ta’minlanishi tasdiglanadi. Ushbu bosqich sifat boshgaruv
tizimini muvaffaqiyatli ishlab chigish uchun mustahkam asos yaratadi. Sifat boshqaruv tizimini ishlab
chiqish bosqichi jarayonlar xaritasini tuzishni o‘z ichiga oladi. Hujjatlarni boshqarish tizimi yaratish,
sifat qo‘llanmasi, protseduralar va ish rejalarini ishlab chiqish zarur. Xodimlarni o‘qitish va malaka
oshirish muhimdir. Tatbiq etish bosqichi tizimni amalda qo‘llashni nazorat qilishni ta’minlaydi. Pilot
dasturini amalga oshirish tizimning samaradorligini sinovdan o‘tkazadi. Tizimni to‘liq joriy etish va
xodimlarni jalb qilish zarur.

Monitoring va baholash bosqichida ichki audit o‘tkazilib, samaradorlik baholanadi va
doimiy ravishda yaxshilanish ta’minlanadi. Sertifikatlash bosqichi tizimning xalgaro standartlarga
muvofigligini tasdiglaydi. Rivojlantirish bosqichida raqamli texnologiyalar va ilmiy-tadqiqot
ishlariga qo‘llab-quvvatlash ko‘rsatiladi. Bozor talablariga moslashuvchanlik ta’minlanadi. Natijada,
sifat boshqaruv tizimi samarali ishlashini, doimiy ravishda takomillanishini va xalqaro talablar
darajasida bo‘lishini ta’minlaydigan tizim ishlab chiqiladi. Bu jarayon korxonaning
raqobatbardoshligini oshirishga va mijozlarning ehtiyojlarini samarali qondirishga imkon beradi.

Har bir bosqichning maqsad va vazifalari aniq belgilangan va amalga oshirilganidan so'ng
quyidagi natijalarga erishiladi:

Sifat boshgaruv tizimi samarali ishlab chiqildi va amalga oshirildi:

Korxonada sifat boshgaruvi jarayonlari va tizimi o‘rnatildi.

Barcha bo‘limlar uchun jarayonlar xaritasi va hujjatlarni boshqarish tizimi ishlab chiqildi.

Xodimlar uchun malaka oshirish va o‘qitish dasturlari tashkil etildi.

Tizimning ichki monitoringi va baholash jarayonlari muvaffaqiyatli amalga oshirildi:

Ichki auditlar o‘tkazildi va kamchiliklar aniglanib, tuzatish choralari ko‘rildi.

Mabhsulot va xizmatlar sifatining monitoringi olib borildi, va iste’molchilarning
mamnuniyati o‘lchandi.

"Plan-Do-Check-Act" tamoyili asosida uzluksiz takomillashtirish jarayoni yo‘lga qo‘yildi.

Sertifikatlash va xalgaro standartlarga moslik ta'minlandi:

Sertifikatlashtirish organlari tomonidan tashqi audit amalga oshirilib, muvofiqlik
tasdiglandi.

ISO 9001 yoki boshqga xalgaro standartlarga mos sertifikat olindi.

SBTni rivojlantirish va innovatsiyalarni joriy etish:

Ragamli texnologiyalar va avtomatlashtirilgan tizimlar joriy etildi.

Mabhsulot sifatini yaxshilashga qaratilgan ilmiy-tadqiqot ishlariga qo‘llab-quvvatlash
ko‘rsatilgan.
]
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Bozor talablariga moslashuvchanlik ta’minlanib, mahsulot va xizmatlarning
raqobatbardoshligi oshirildi.

Natijada, sifat boshqaruv tizimi samarali ishlashini, doimiy ravishda takomillanishini va
xalqaro talablar darajasida bo‘lishini ta’minlaydigan tizim ishlab chiqildi. Bu jarayon korxonaning
ragobatbardoshligini oshirishga, mijozlarning ehtiyojlarini samarali qondirishga va umumiy ishlab
chigarish samaradorligini yaxshilashga imkon beradi. Sifat boshqaruv tizimini (SBT) korxona va
tashkilotlarda joriy etish operatsion samaradorlikni, mahsulot sifatini va mijozlar qoniqishini
oshirishda muhim rol o‘ynaydi. Ushbu tadqgiqotda ishlab chiqgilgan bosqichma-bosqich metod
tashkilotlarga o‘z ehtiyojlari va jarayonlariga moslashtirilgan SBTni tatbiq etish va uni doimiy
takomillashtirish imkonini beradi. Taklif etilgan metodning moslashuvchanligi tashkilotlarga sifat
boshqaruv tamoyillarini o‘zlarining mavjud jarayonlariga uzviy kiritish imkonini beradi. Metod
tizimli yondashuvni ta’minlab, mavjud muammolarni aniqlash, strategik rejalashtirish va jarayonlarni
optimallashtirish orqali xalqaro standartlar, xususan ISO 9001 talablariga muvofiqlikka erishishni
kafolatlaydi. Metodologiyaning asosiy jihatlaridan biri rahbariyatning qo‘llab-quvvatlashi va
resurslarni to‘g‘ri tagsimlashning muhimligini ta’kidlaydi.

Dastlabki diagnostika bosqichi korxonalarga ichki va tashqi omillarni, jumladan manfaatdor
tomonlarning talab va ehtiyojlarini aniqlashda yordam beradi. Bu esa realistik sifat maqsadlarini
belgilashga asos yaratadi. Shuningdek, batafsil hujjatlash va jarayonlarni xaritalash har bir bosqichda
shaffoflik va javobgarlikni ta’minlaydi. Metod xodimlarni oqitish va jalb qilishni ham muhim deb
hisoblaydi. Xodimlarni sifat jarayonlariga jalb qilish orqali sifat madaniyatini shakllantirish va uzoq
muddatli muvaffaqiyatga erishish mumkin. Monitoring va baholash metodning markaziy
elementlaridan biri hisoblanadi. Ichki audit va mijozlar fikr-mulohazalari kabi vositalar yordamida
takomillashtirish uchun zarur yo*nalishlar aniqlanadi. Shuningdek, Plan-Do-Check-Act (PDCA) sikli
SBTni tashkilot magsadlari va bozor dinamikasi bilan birgalikda rivojlantirishga yordam beradi.
Metodologiya innovatsion texnologiyalarni joriy etish va bozor talablariga moslashishni ta’kidlaydi.

Masalan, ragamli vositalardan foydalanish jarayonlarni monitoring qilish, prognozlash va
samarali garor qabul qilishni yaxshilaydi. Mazkur muhokama taklif etilgan metodning turli
tashkilotlarda qo‘llash imkoniyatlarini ochib beradi. Metod SBT joriy etishda asosiy muammolarni
hal etadi, biroq kelgusida kichik va o‘rta korxonalar uchun qo‘llanilishi, ayniqgsa resurslar cheklovini
yengib o‘tish yo‘nalishlari bo‘yicha tadqgiqotlar olib borish magsadga muvofiq bo‘ladi.

Xulosa. Sifat boshgaruv tizimini (SBT) joriy etish jarayoni kompleks va ketma-ket
bosqgichlardan iborat. Ushbu jarayon tahlil va rejalashtirish bosqichidan boshlanib, tizimning
muvaffaqiyatli tatbiq etilishi va sertifikatlashtirilishi bilan yakunlanadi. Har bir bosqichda tizimni
samarali ishlashini ta’minlash uchun zarur resurslar, siyosatlar, hujjatlar va jarayonlar aniglanadi.
Tahlil va rejalashtirish bosqichida mavjud jarayonlar va imkoniyatlar baholanadi, resurslar
ta’minlanadi, manfaatdor tomonlarning talablariga javob beradigan sifat siyosati ishlab chiqiladi.

Keyin, sifat boshqaruv tizimini ishlab chiqish bosqichida jarayonlar xaritasi tuziladi, hujjatlar
tizimi va xodimlarni o‘qitish dasturlari ishlab chiqiladi. Tatbiq etish bosqichida tizim pilot dastur
orqali sinovdan o‘tkazilib, to‘liq joriy etiladi. Xodimlarni jalb qilish va jarayonlarning uzluksiz
monitoringi tizimning muvaffaqiyatli ishlashini ta’minlaydi. Monitoring va baholash bosqichida
tizim samaradorligi o‘lchanadi va doimiy yaxshilanish uchun takliflar ishlab chiqiladi.
Sertifikatlashtirish bosqichi sifat boshqaruv tizimining xalqaro standartlarga muvofiqligini
tasdiglaydi. So‘ngra, tizimni rivojlantirish va innovatsiyalarni joriy etish bosqichida raqamli
|
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texnologiyalar va ilmiy tadqiqotlar qo‘llab-quvvatlanadi. Natijada, sifat boshgaruv tizimi
korxonaning raqobatbardoshligini oshirish, mijozlar ehtiyojlarini qondirish va ishlab chiqgarish
samaradorligini yaxshilashga yordam beradi. Tizimning muvaffaqiyatli joriy etilishi va
takomillanishi davomida xalqaro standartlarga moslik ta’minlanadi, bu esa korxonaning uzun
muddatli muvaffaqiyatini kafolatlaydi.

FOYDALANILGAN ADABIYOTLAR

1. Husanov, N. (2020). "Sifat boshqaruv tizimlarining texnologik jarayonlardagi o‘rni."
O‘zbekiston milliy iqtisodiyoti va sanoatning rivojlanish strategiyalari, Tashkent.

2. Mirzaeva, A. (2019). "Sifat menejment tizimlarini tatbiq etishdagi amaliy yondashuvlar."
O‘zbekiston ilmiy-texnik aloqalari, Tashkent.

3. Kurbanov, Z. (2018). "ISO 9001:2015: Yangi texnologiyalarni tatbiq etish va sifat boshqaruv
tizimini boshqarish." O‘zbekiston sanoati va texnologiyalari, Tashkent.

4. Teshabaev, B. (2021). "Ipakchilik sanoatida sifat boshqgaruv tizimlarini rivojlantirish va joriy
etish." O‘zbekiston iqtisodiyoti va sanoat tizimlari, Tashkent.

5. Gélvez, L., & Garcia-Sanchez, I. M. (2021). The Role of ISO 9001 in Enhancing
Organizational Competitiveness: Evidence from Small and Medium Enterprises. Journal of
Business Research, 134, 88-99.

6. Serrano, D., & Sanchez, M. (2020). Total Quality Management Implementation in
Manufacturing Firms: An Empirical Study on Key Success Factors. International Journal of
Quality & Reliability Management, 37(5), 874-894.

7. Zhou, L., & Lee, Y. (2021). Impact of Quality Management Systems on Organizational
Performance: Evidence from the Textile Industry. Total Quality Management & Business
Excellence, 32(3-4), 345-359.

8. Shamsuddin, S., & Selamat, M. (2022). Exploring the Integration of ISO 9001 and Lean
Manufacturing in the Automotive Industry. Journal of Manufacturing Processes, 64, 370-379.

9. Chavez, R., & Gupta, M. (2021). Digitalization of Quality Management Systems: Exploring
the Role of Industry 4.0 Technologies in Manufacturing. Journal of Quality Technology,
53(2), 123-138.

10. Khalifa, M., & Rabei, M. (2020). A Systematic Review of ISO 9001:2015 Implementation in
Developing Countries: Challenges and Opportunities. International Journal of Productivity
and Quality Management, 29(1), 45-67.

11. Lopez, E., & Martinez, F. (2022). Sustainability and Quality Management Systems: Aligning
ISO 9001 with Environmental Objectives. Sustainability, 14(12),7543.

12. Ameen, M., & Ahmad, N. (2023). Application of Six Sigma Methodology in Quality
Management Systems: A Review of Recent Trends. Quality and Reliability Engineering
International, 39(2), 167-180.

Scientific-technical journal (STJ NamITI, NamTSI ITJ, HTJK HamHTII, 2025, No 1) -125 -


http://www.ntsi.uz/

TO‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR m)%

THE PROCESS CLEANING ZONE'S THEORETICAL THE FEATURES BETWEEN RAW
COTTON PARTICULAR AREAS FROM TRASH CONTAMINANTS

IShakhboz Isayev, ’Khasanboy Yuldashev, >Yulduzkhon Maxmudova

.23Department of Textile Fibers Engineering, Namangan Institute of Textile Industry, Namangan,
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Abstract. The article proposes to use the Euler equations to describe the motion of a stationary
stream in the cleaning zones, which allows us to determine the laws of the distribution of pressure,
density and speed along the arc of contact of the moving layer of raw cotton with the surface of the
mesh during impact with spikes on the pulp. It was found that the pressure, density and flow velocity
along the cleaning arc as a result of the hammer spikes change stepwise with decreasing pressure and
density and increasing flow velocity along this arc.

Keywords: friction force, cotton mass, dry friction force, feed rollers, density, angular
velocity, element motion, elastic element, detail.

Introduction. It is proposed to use equations to determine the number of selected impurities
both in packings between the pegs and between the sections of the cleaning zone. It is proposed to
use the model of A.G. Sevostyanov to describe the process of cleaning raw cotton from weed
impurities. It was established that the largest number of emitted impurities is released in the areas
between the first and third pegs, then its slight decrease occurs in the areas between the next pegs.

This circumstance should be taken into account when choosing the length of the contact zones
of the raw material with a mesh surface. Taking into account the loosening of the flow during the
transition from the cleaning section to the second section, we infer the Euler shape.

dv, dp : 2
p;V;——=-——+1p,;gR(cosa - fsina) - fp,v;

da da (1)
Where 0; = P; (@), Vi=V; (@) and p; = pj(a) ()

through functions &4 <asa j the density and speed of raw cotton in the sector are given
Equation (2) contains 3 unknowns: P, © andyv., and. To close it, we use the equation of state

of a compressible medium, establishing a relationship between pressure P and density o :

p:pc[1+ A(p_pc)] 3)
and mass conservation condition for stationary flow motion
M5y = Qo (4)

Here So = ko LN is the cross-sectional area of the flow layer, h is the thickness of the layer, L is the
length of the drum, ko is the coefficient characterizing the decrease in the contact area of the raw

material with the surfaces of the pegs. QO is the capacity of the purifier, O; p_ is the density and
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pressure upon receipt of the raw material on the surface of its contact with the stick, A is the constant
characterizing the compressibility of the raw material. When A <<1 (4) we determine the speed

v=v,[1-A(p-p,)] (5)

Under the impact of the flashing on the raw material at the contact of the flow particle, it acquires

speed Ve = ﬁV k, where Vi is the linear speed of the splitting, B <1 is the rate reduction coefficient
=0.5v,

determined experimentally, in [1] the average flow rate in the cleaning zone is adopted Vep

Materials and methods. Assuming in the formula (5) V=Y , we find the density of the raw

Q

materials on the surface contact with the stick ©¢ ~ S,V To determine the pressure pc, we assume
C

that the pressure Po density of the feedstock Po in the feed zone is known. Then, lying P="h and

P =Py using formula (3), we find
pc= pO_(pO/pc _1)/A (6)

From the requirement that there is no separation of raw materials from the surface of the splitting

P, > 0, it follows that means ) <1+ p,A. On the other hand, the condition of rarefaction of raw
Pe

D . . % )
materials in the treatment zone P, < Py, which gives =2 >1, Thus, to implement the process of
C

rarefaction of raw materials without breaking contact with the pick, it is necessary that the ratio of

the densities satisfy the inequality 1< £o <1+ p,A. Limitation on the magnitude of the pressure Py

C

(or speed of the pick) from the condition that there is no damage to the seeds during impact interaction
of the pick with the feed. If we denote by Pk the ultimate impact force at which damage to the seeds

occurs, then assuming in formula (6) P, <P, IS,. we obtain Py <P /Sy + (0, p. ~)/A. we

introduce a new variable by the formula (6) @ =S/R (& - the central angle, R - the radius of the
drum). In view of (2) and (4), we write the equation for pressure pP.

a% = Rpg(sina — f cosa)[l+ A(p—p.)]-Q, f[1— A(p - p,)]

da
We bring the last equation to the form:
d
T =F(@p+F @) (7)
_ AR IR @)+ Q] () = ETAPIR(@IR00G ~ Qoo T L+ P A)
I:2 (a) - ) 4
where a a

F (a) =sina — f cosa, a=l—(?0VCA, Q_O:%
0.
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0) =
A solution of equation (5) satisfying the condition ( ) ¢ is represented in quadratures
pOc T F4 ((Z)
= d
P =@l 65 [ ®)

Fy(@) = expl[ F, (a)da]

where
We use formula (8) to determine the pressure P in each section.
The contact of the flow of raw cotton in the first section with the mesh surface occurs in four
sections 0<a <a, a,<a<2q, 20, <a<3ayand 30, <& <40, the Solution in each section,

taking into account the change in contact pressure according to formula (8), due to the impact of each
prick, is written as:

F,(a) t0<a<a 9
p=p —swnF@ jF(f]a 0 ©)
o P..) Fy (@) t o, <a<2a 10

p=p F(a)[F(O) jF() o] at & o (10)
b= p, = F, ()2 j" Fal@y, at 205 <a <3, (11)

Fs(2,) zaF()

Pa. F. (@) t 3, <a<da, (12
p=pe =@z oo+ 3pr]a 0 o (12)

Similarly for the second section we have

B Pa. Fy (@) 4 O<a<a 13
p=ps = Ryl + IF() a] at 0 (13)
Poc F, () t 20, <a<3a 15
p=p —3(HFQO)2aFwﬂMa 0 o (19)
P, F. (o) t 3o, <a<da, (16
P= F”keo)iwa]a : o (19

where

P = By(ao) -2 11/, = p,(2) -2 %)

C c

= (3a) 1259 1y p, = p,(4) -2 s,

C C

pr = ps(ao)—[@—ﬂm, Prc = g2~ P22 1,

c c

- p (3) 2%y

c
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For calculation, the reduced coefficient of friction between the net and the raw cotton was used

according to the formula f= fo (1— n) , where N= S/ So , S is the area of the grid occupied by open

areas, So is the total area of the grid.

Consider the process of separation of weed impurities from the composition of raw cotton when
it moves along a mesh surface. Following [3], the relationship between the mass of raw cotton entering
the cleaning zone and its density is presented in the form

dm _, 9

m p

where 4 =1/(L+a), a > 0 is the proportionality coefficient. I integrate the last equation that satisfies

the conditions M=My (M; is the mass of raw cotton entering the zone between the first and second

peels of the peeling zone of the raw cotton per unit time), P = P, at a =0 for the cleaning zone

between the first and second peaks, we obtain
A
m_ [gj
mO P c

ﬂ=[1+A(p1— p.]* at 0<a<a,
mO

Given the dependence (3), we have

The mass of the selected impurities referred to the mass M, between the first and second, second and

third, third and fourth pegs and after exposure to the fourth peck is determined by the formula

& =%:1—[1+A(p1— pOC]* at 0<a<aq,

0

& = gl(ao)(&j =& (a)[L+ A(p, — plc)]/i at Oy <a< 20[0

C

&5 = &, (20 )L+ A(P; = Py ] at 200 < <3y,

&, = £3(30g) L+ A(p, — Pl at 3y <a <4ay
Similarly, for the second cleaning zone, we have

&5 = &, (day )L+ A(ps — P 1" at O<a<ay,
&5 = & (2 )[1+ AP, — Ps ] at @ <@ <20,
&, =&, (20,)[L+ A(p, — pg.]” at 20 < <3ay,
gy = &, (3, )L+ A(pg — P 1" at 30, < <4

Where the pressure Pj (i =1,2,3..8) is determined using formulas (9) - (16). The total mass of

weed impurities (referred to the total mass of raw cotton on the surface of the net) from the two cleaning

zones is presented as the sum
__________________________________________________________________________________________________________________________________|]
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4 iy 4 i

M:Z Isida+z j54+ida

i=L (i-Dap =1 (i-Da
Results and Discussion. (Figs. 1-3), there are graphs of the distribution of density, speed and
mass of the selected impurities (referred to the mass of raw cotton) on the arc of contact between the
cotton and the net surface of the first cleaning zone for two values of the productivity of the cleaning
machine. In the calculations accepted:HaueHUsIX TPOU3BOAUTEIBHOCTH OYUCTUTENILHOW MalIHHbI. B
pacuerax npunaTo: R =0.2u,

w=50c"V, =3.8M/C;h =0.018u; L=17u, @, =45, K, =08, S, =k,hL=0.02448+°, f =0.1

, po =40kr/ x° | Py =2500Ma, A—7.101/11a.

From the analysis of the graphs it follows that as a result of the impact of the pegs, the density
and velocity in the sections of the flow layer in the places of the impact change stepwise, while the
density during transitions to the sections between the peaks practically does not change, and the speed
increases significantly, this is noticeable with a large machine performance (Fig. 2).

The plots of the distribution of masses of weed impurities extracted from the stream
(referred to the mass of untreated mass of raw cotton) presented in Fig. 4 show that a high cleaning
effect is observed in the area between the first and second splitting, then there is a decrease in the
mass of weed impurities, a significant decrease in weed impurities in the areas between the second

and third pegs is observed at high performance values Qo. It can be seen that an increase in the

parameter A value leads to an increase in the mass of weed impurities. According to the calculations,
the total mass of weed impurities isolated from the treatment zone was calculated.

Q, =81/uac Q, =10t/hour

p (x2/Ar) p (k2

217

181 , : , , : . . . ; ; ;
0 05 1 15 25 3 a(pao.) ©® 05 1 15 2 25 3 o(pad.)

M-

3
Fig. 1. Density distribution ,O(KF/ M) of raw cotton in the area of the first cleaning

section for two performance values Qo .

Q, =8t/hour Q, =10t/hour
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Fig. 3.The mass distribution of the selected weed impurities (referred to the mass of raw cotton

of raw) ¢ (in percent) in the first section of the cleaning at two values of performance Qo
.different parameter values 1:1-41=0.06, 2-41=0.08,3-1=0.1,4-1=0.12,5-1=0.14,
6-1=0.16,7-41=0.18,8—1=0.2

Tables 1 and 2 show the amounts of weed impurities in the areas between the pegs and their
total mass (referred to the mass of raw cotton) at different values of the parameter A and two

performance values Qo. From the analysis of the tabular data, it follows that the total mass of the

released impurities can increase significantly with large values of the parameter A . At the same time,
intensive separation of weed impurities occurs in the areas between the first and second grate.

The mass values of the separated weed impurities between the pegs and their total mass
(relative weight of the raw cotton of raw cotton, in%) in the first section of the cleaning zone at
and for different values of the parameter A

Table 1.
A 0.06 |0.08 |0.1 0.12 [0.14 |0.16 [0.18 [0.2 0.2 0.24
0.731 [ 0.972 | 1.211 | 1.448 | 1.685 | 1.920 | 2.153 | 2.385 | 2.615 | 2.844
O<a<a,
a, <a < zao 1.438 | 1.901 | 2.356 | 2.803 | 3.242 | 3.674 | 4.098 | 4.515 | 4.925 | 5.328

20(0<05330{0 1.400 | 1.833 | 2.251 | 2.653 | 3.041 | 3.415 | 3.775 | 4.120 | 4.453 | 4.772

30£0<0£S40{0 1.369 | 1.780 | 2.169 | 2.239 | 2.888 | 3.219 | 3.532 | 3.828 | 4.107 | 4.369

4 4937 | 6.485 | 7.987 [ 9.444 | 11.29 | 12.23 | 13.56 | 14.85 | 16.10 | 17.31
Mk:zMik(%)
i=1

k=123..10

The mass values of the selected weed impurities between the pegs and their total mass
(relative weight of the raw cotton of raw cotton, in%) in the first section of the cleaning zone

at Qo =25/9Kr/c and for different values of the parameter A
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Table 2.
A 0.06 |0.08 |0.1 0.12 |0.14 |0.16 |0.18 |0.2 0.2 0.24
O<a< a, 0.731 | 0.972 | 1.211 | 1.448 | 1.685 | 1.920 | 2.153 | 2.385 | 2.615 | 2.844
a, <a < 2% 1.438 | 1.901 | 2.356 | 2.803 | 3.242 | 3.674 | 4.098 | 4.515 | 4.925 | 5.328

20£0<06330[0 1.400 | 1.833 | 2.251 | 2.653 | 3.041 | 3.415 | 3.775 | 4.120 | 4.453 | 4.772

30£0<0£S40{0 1.369 | 1.780 | 2.169 | 2.239 | 2.888 | 3.219 | 3.532 | 3.828 | 4.107 | 4.369

4 4937 | 6.485 | 7.987 | 9.444 | 11.29 | 12.23 | 13.56 | 14.85 | 16.10 | 17.31
Mk:ZMik(%)

i=1
k=123..10

Conclusion. It is proposed to use the Euler equations to describe the motion of a stationary
flow in the cleaning zones, which makes it possible to determine the laws of the distribution of
pressure, density, and velocity along the arc of contact of the moving layer of raw cotton with the
mesh surface during the impact by splitting the pulp. It was established that the pressure, densities
and flow rates along the cleaning arc as a result of strokes by coca change abruptly, while a decrease
in pressure and density and an increase in the flow velocity along this arc are observed. This indicates
a process of significant loosening of the flow during the transition from the cleaning section to the
second and there is a slight change in their values in other cleaning sections. It is proposed to use the
model of A.G. Sevostyanov to describe the process of cleaning raw cotton from weed impurities.

Equations are left to determine the number of selected impurities both in the areas between
the peaks, and between the sections the cleaning zone. It was established that the largest number of
emitted impurities is released in the areas between the first and third pegs, then its slight decrease
occurs in the areas between the next pegs. This circumstance should be taken into account when
choosing the length of the contact zones of the raw material with a trash surface.
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IMAXTAHM TO3AJAII KYPUJIMACH UKTUCOIU CAMAPAJTOPTIUT YA TAXJIAJIHA

IIlax603 Hcaes Illaskamowconosuu, ? Illep3zoo Tyxmaee Conuscarnoguu,
Hasicmumomunoe Llyxpam, Aodykapumosuu

123 Hamanzean myKumauuiux canoamu uRCmunymu, myKuUMa4uiux moiaiapu myxanouciuu
kageopacu, email:isayevshahboz90@gmail.com.

AnHoTauuda. Ymly wuiamMuii mMakonaga UQIOCHUTd IOKOpH OYiraH mnaxra XOMalI€CHHU
TO3aJall KypuiMacH, MaxTaHu JacTIaOKu UIIall KOpXOHAJIapuaa *KOpHil 3Tul, XoMaié cudaTuHu
TabuMii XyCyCHATIapura cajOWii TabCHp KypcaTMaclIaH IOKOpH cHH(apra KyTapHuil OpKalId
IPUILIMIAUTaH UKTUCOAUN caMapafopivK WIMHMM Ba amMalui KUXaraaH ypra"wirad. VKtuconui
caMapaJopiMKHU xucoOnama ‘“Hamanran maxrta teke” MUK ra kapamumm “KocoHcoit maxrta
TO3ajanr’”’ KOPXOHACUTA KOPHUM ITUII HaTWKaJapuaad GoiiaJaHuiITraH.

Tasitnu cy3iap: maxra, TEXHOJOTHS, WKTUCOIUNA CaMapajopiuK, HIOCIUK, Hazapwus,
TEHIVIamMa, Ky4Jap, MOJel, Tojla.

AHAJIN3 DKOHOMUYECKOHN Y®PEKTUBHOCTH OBOPYJIOBAHU S 1151
OYUCTKH XJIOITKA

AHHOTanusA. B 1aHHONW Hay4HOM CTaTbe TEOPETHYECKHM M DKCIEPUMEHTAJIBbHO H3y4EeHO
YCTPOMCTBO OYMCTKH XJIONKA-ChIpLA C BBICOKOW 3aCOPEHHOCTBIO, BHEAPEHUE €TI0 B IPOU3BOICTBO
NEepBUYHON 00pabOTKHM XJIONKA, AOCTH)KEHHE UM SKOHOMHUYECKOTO 3(pQeKTa 3a CUeT MOBBIIICHUS
KJIacca, OTPULIATENIBHO HE BIMSSA Ha NPUPOAHBIE CBOMCTBA ChIpbs. lIpn pacuere 3KOHOMHUYECKOTO
s deKTa UCTIONB30BAMCH JaHHbIE BHEIPEHUS B MPOM3BOACTBO Ha mpeanpustiu AO «Koconcoi
naxta To3ayann npu OO0 «HamaHran naxra Tekc».

KiroueBble €10Ba: XJIOMOK, TEXHOJIOTHUS, SKOHOMUYECKHH 3PQEKT, 3aCOPEHHOCTh, TEOpus,
YPaBHEHHE, CUJIbI, MOZIE]Ib, BOJIOKHO.

ECONOMIC EFFICIENCY ANALYSIS OF COTTON CLEANING MACHINE

Abstract. This scientific article theoretically and experimentally studied a device for cleaning
raw cotton with high contamination, its introduction into the production of primary processing of
cotton, the achievement of an economic effect by it due to an increase in the class, without negatively
affecting the natural properties of raw materials. When calculating the economic effect, the data of
introduction into production at the enterprise JSC "Kosonsoy pakhta tozalash" at LLC "Namangan
pakhta tex" were used.

Keywords: cotton, technology, economic effect, contamination, theory, equation, forces,
model, fiber.

Kupum. Munauk ukrucoawii camapaHd aHUKJIAHMILK [AXTa TO3aJalll KypHUIMAaCHHHHT
0a3aBuil Ba sSTHTU KOHCTPYKLHUACH OYiinya xapakaTjaapHy TaKKOCTAIIra acoCIaHaIu.
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Wnmuii-TexHUKaBHi Ba T0MKMXa KOHCTPYKTOPJIMK UILTAPH HATHXKATAPUHU UIIUTA0 YHKAPHUIITa

KOPUM KWJIMILJAH OJIMHAJAUIaH MKTUCOAMM camMapaJopiuKHU XxucoOnamn Oyinya yciyOuit
kypcarmanuHr I[1.2.2. ra MyBo¢wuK, arapaa SHI'M TEXHOJOTHK >KapaéHIapHH WILIa0 4YMKapuIl Ba
MEXHaTHH MeXaHHM3alMsJlalll Ba aBTOMATIAIUTHUPUINHU KYJUIAHWIMIOM MaxcyloT cudaTuHU
(cuHbUHM) ommMIIMTa OJUO Kelica, WHJUTMK MKTHCOAWN CaMapaHWHT XUCOOW Kyiumaru ¢opmysa

Oyiinya Oaxkapuiaau:

= [(Cl +EH 'Kl)_(cz +EH 'Kz)]'A+(Cm2 _le)

Oy epma: D — HWIIMK UKTUCOJIUI camapa, MUHT CYM;

C, Ba C, — MaxcynoTHU 0a3aBuil Ba SIHTM TeXHHMKa &pramuia uiad 4uKapuirasjia

y3rapyBuaH Mojanap Oyinda >Kopuid Xxapaxkatiap, MUHT CYM;

E =0,15-kanuran KypuimManap caMapaCUHUHT HOpMaTuB KO3 GULMEHTH;

K, Ba K, —0azaBuii Ba Takiu¢ KwinHAETraH BapManTiiap Oylinya COIUILTHpMA KaruTall

KypuJIMaJiap, MUHT CYM;

A4 - MaxCyJIOTHU HaTypajl OMpIuKAa HWILIHK UIIUIA0 YUKAPUIIT XaKMU;

Cm, Ba Cm, — 6a3zaBuil Ba >xopuil KWINHAETTaH TEXHUKA €plaMuia Uinad

YUKapWJIradn MaxCyJloT HapXu, MUHT CS'/'M.

XucoOHu (hakaTTrHA XapaKaTJIApHUHT Y3rapyBuu Moaaainapu oyitnda onubd 6opamus. Taxmmd
KUJIMHAETTaH BapyUaHT/Aa axTa To3ajiall KypuiMacuHu Taiéprnamra xapaxamiap 50152 Musar cymHu

TallKXJI KWJIaJau.
XI/ICO6 Y4yH OOIITaHFUY MabJIyMOTIIAp KaABaJllda KCITUPUIITAH:

1-kaaBaJ
Xuco0 y4yyH OOLIAHFUY MABJIYMOTJIAP
. V4o
Ne Kypcarknunap Homu Muxknopu
Oupnuru
1 | 3aBogmaru maxra To3ajgal KypyUIMACHHUHT COHU JI0Ha 1
. KI/Maril.-
2 | [TaxTa To3anam KypuJIMacCHHUHT YHYMAOPIUTH (YpTaya) 7000
coar
[TaxTa 3aBogHWHT WNUIA0 YWKapuil wiml BakTd (3 cMmeHa,
3 coar 360
xadracura 148 coar, ®BK = 0,85)
4 | Tanab ko3 dunreHTn - 0,7
5 | 1 kBT 251€KTpO3HEPTrUsSHUHT HapXH cym 450
6 | MammHa Maccacu KT 3000
7 | To3zanam KypuiMacu UCTEbMOJ KUIAETIaH DHEPIus: kBT coar 10
8 | Hapxu MUHT CyM 50152
Tozanmam KypuiaMacugaH CYHT Taxragard Maiga wuduoc
9 % 5,1-4,9
apanamnmManap MUKIOpH
10 | ITaxTa To3anam KypuiaMacu To3auall camapagopiuru % 54,1-57.0

Kanuran xapaxaraap xucodu. [laxta TO3amam KypWJIMacMHMHT aCOCHM KamuTam

XapakaTiap/a >KUX03HUHT Hapxu — 50152 MuHT cyM XucoOra oJuHaIH.
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Kymmmua kanuran xapaxamiapaa KMHXO3HHM TaIlIMII Ba MOHTaxH (3kuxo3 Hapxuaad 10%)
xucoOra onuHaay, ibHU S015 MUHT CYM.

Kymmmua xamurtan XxapaxamiapHd XucoOra onmd MWHFMHAM KamuTall —Xapakariaap
Kyluaaruya:

K =50152+5015=55167 mune cym

IKCILUTyaTAllMOH Xapakarjiap Xucoom. Xucob y3rapyBun Mmomaiap Oyitnda oinud
OopmIIa U Ba aKparMaiap Ba )KOpUH TabMHP KaTTATUKIApHA XHCOOMIAH TAIIKWIT TOTITaH.

AMoOpTH3aMOH axxpaTMayiap acocuil Gona Oyiinda akparmanap MebEpHUIAH KeIHO YHKUO
aHUKJIAaHAJIM Ba knX03 HapxugaH 15% vy Tamkun kunagu. XKopuil TabMupra xapaxariap >KMX03
HapxugaH 5% Muknopuaa Kadyia KWIHHIH.

[TaxTa TO3anam KypuIMaCHHUHT aMOPTU3aLIMATa Xapaxamiapy KyWuJaruHy TallKuil KUJIaau:

55167-015=8275mune cym;
YKOpUM TabMUpra: 55167- 0,05 = 2758 mune C)7M .

HceTebMos1 KNJIMHAETTaH JJ1eKTPOIHEPTrUsi HapXu. SIHru yckyHazaa unuiam yayH 2 ta (7,0
KBT Ba 3,0 KBT JIMK) 3JIEKTPOJIBUTATEILIAp 3apyp OVinanu. 2-cuH} nmaxrta KaOysl KWJIMHATUTaH KyHIIapu
yckyHa 3 cMeHa 8 coarnaH 15 KyH UIuiaiau.

Nunam Bakt = 3*8*15 = 360 coar
DneKkTpol3Heprusira xapaxariap
D =T*N*S =360*10*450 = 1620000 cym
by epna: T — yckyHaHu unuiam BakTH, COaT;
N — yckyHaznaru fBuraresuiap KyBBaTH, KBT;
S — 1 KBT a51€TPO3HEPT U YUYH TYJIOB MUKJIOPH, CYM.

HNmnanaérran naxra cugaruam axmuiaamaad ¢oiiganu anukiaam. 2021 iimnga naxra
To3anam kopxoHacura 847,0 TonHa 2-HaB 2-cuH(} maxrta xoM amécu, 157,0 TonHa 3-HaB 2-cuH(O
naxta xoMm amécu, 260,0 ToHHa 4-HaB 2-cMH(] maxta XoM amécu KalOyn KwimHAW. Spatuirax
KypWIMaHHU HIITra TYLIMPWIMILK HaTHKacuja ymly maxra XOMalUEIapuHUHI TO3aJIUIH Japa)kacu
optau Ba l-cuHdra yTau.

SIHru KypuiaManu uiiad YuKapyil apouTHIa CUHAI )KapaéHu, UIIad YUKUITaH METOIUKA
acocujia amaira omMpuwiIay. Xap Oup HaB MaxTa XOMalIEécH yUyH aJoXuaa XUcOIaHIu.

1. Taxpuba cuHoB Harwkamapu Ham-77; Canoar nHaBu IIlI/2-cund, naxra xomamécu
tapkubOugaru 11,4 % nu udnoc apanmamMaHuHr BasHUNA ynymud, 13.2% M HaMJIMKHUHT Ba3HUN
HucOaTu Taxkpuba HamyHacuzaa onuO Oopunau. bounutanFuy maxra XOMAIIECHHUHT HQIOCIUK
napaxacu 11.4 % nvu tamkun >tau. Tozananrangan cyHr sca 4.9 % Hu Tamkuna >tau. OnuHraH
HATWKaHU TEHIIaMa OpKaJu XucoOlIaraHMMK3/1a To3alall caMapadopiuru Kyiuaarnda Oyiau:

H:%.loo:w

1

-100=57,0%

OnuHran Hatwkara Kypa, KypWwIMaHUHI YMyMHUI To3anaml camapaaopiuru-57.0% Hu Tamkui
ITIH.

NkkuHun cuH@ra KaOyn KWIMHTAH TaxTa, Fapamiall )KapaéHUIaH ONIUH TO3aJlaHTaHJaH CYHT
MEBEPUM KYpcaTKuuiapura Kypa MKKHHYM HaB OMpuHYM cuH(] TanaOura moc kenaau. Ilaxra
XOMAIIECHHU Xapu]l HapxJapu OVitnda KyiuaaruiapHu TallKuil 3TaIu:

[11/1-cunduunr xapua Hapxu 5202334 cym
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[11/2-cuaduauAT Xapun Hapxu 4626265 cim
5202334*157 —4626265*157 = 816766,4- 726323,6 = 90442,8 cym

2. Taxpuba cuHOB Hatmwxkamapu Hawm-77; canoar HaBu [V/2-cund - maxra xomamécu
tapkuouaaru 18,3 % nau udmoc apananiMaHuHT Ba3HUM yITyIIu, HAMJIMKHUHT Ba3HUMA HUcOatu 13.5%
7 TaxkpuOa Taxkpuba HamyHacua o0 6opuiau. OJUMHraH HaTuXkKara Kypa, KypuiMaHUHT YMyMHA
TO3aJaIl caMapagopiauru - 56.4 % HU TAIIKWI YTAH.

WKKyHYM TaAKUKOT MIIMMH3/Aa XaM HUKTUCOOUN CaMapaJopiurvMHU aHUKIallga HKopuaa
KeNTUpWITaH ycynnaaH ¢oinananmiau. [laxta xomamécuam xapua Hapxiaapu O0yituda onamus Ba Oy
HaB OYiin4a onuHaguraH (HoiIaHu aHUKIANMHU3:

3872049*260 — 3005003*260 = 1006732,7- 781300,8 = 225432.,0 cym

3. Taxpuba cunoB HaTkanapu AHa-35 canoar HaBH 11/2-cuH} — naxra xomameécu TapkuouIaru
10.2 % nu udroc apananiMaHuHT Ba3HUH YIyIId, HAMJIIMKHUHT BasHui HUcOatu 10.5% nu taxpuda
HamyHacuza onu0 Oopwigu. OnMHraH HaTikKara Kypa, KypWIMaHMHT YMyMHHA —To3ajiaiil
camapagopnury - 54.1 % uu Tamkun >1au. [laxta Xomamécunu xapua HapxJapuHu Oyiinya ogamu3
Ba Oy HaB Oyitn4a onuHaaWraH (HorIaHu aHUKIAHMU3:

5938730*847 — 5445812%847 = 5030104,3- 4612602,8 = 417501,5 Munr cym
XKabmu y3rapunuiap HaTHXKacHIa OMMHAAUTAH (oiina MUKIOpH:
90442,8 +225432,0 +417501,5 = 733376,3 MuHT cyM.

Kypunmanan doiinananumn HaTKacuga OJWHAAWIaH WWUIMK MKTHCOAMI camapaHu
XHcoOIanmMus:

2 ="733376,3 — 61802,0 = 671574,3 MUHT CYMHU TaIIKWAI dT/IH.

XyJaoca. Taxpuba cunonapu AHA-35 xamaa canoat Hasu [11/2-cund (yunHYM HAB, UKKUHYN
cuH() maxra xoManécu HaMyHalapu yctuaa onud 6opunan. Yily TaJKUKOTHUHT MaKcaIu Maxra
XOMalIECUHH TOo3aNall kapaéHuaa KyIIaHWIa8TraH yCKyHAaHMHT CaMapaJopiMrHHUA OaxoaniiaH
nbopat 6ynau. CuHoB gaBomuia xomaie tapkuounaru 11,9% udnoc apanammanap Ba HAMIMKHUHT
Ba3HU HUCOaTH 13,5% Oynran HamyHanaH (GongaTaHuIIH.

TexmupyB xapaéHuga xoMmame TapKUOUIaru KymWiIMaJapHUHT MUKIOPH, YHUHT YMYMUH
TapkuOra TabCHpU XaMJa To3alall >kapa€HUgaru Yy3rapunuiap myxta Yypranuwigud. OIuHTaH
HATIOKamap TaXJIWJI KWIMHTaHWAA, YpraHWiraH KypHWJIMaHUHT YMyMHUH To3ajlall caMapalopiuru
54,6% HU TalIKWJI STraHd aHUKIaHIUM. By 3ca MasKkyp YCKyHaHUHI KYyJulall >Kapa€HHUIaru
n(pIOCIUKIApHA  KaMaWTHUpUII  Ba  HAMJIMK  JapaxaCUHUM  MYBO3aHATJAIITHPHILIATH
caMapaJOpJIMTHHU KypcaTaiu.

HlyHuHrnek, OMMHraH HaTWXajlap Iaxra XOoMallécu CH(ATUHU OUIMPHILAA TO3aJall
XKapaGHUHUHT MyXHM axaMUsTIra ora SKaHJIWTMHY Tacaukiaiian. Camapanu To3anai sxapaéHu Toja
cudarura TabCcUp KWINO, KEMMHTH KaWTa WIUIAN >Kapa€Hiapu y4yH cudaTiu XoMmameé eTKazno
Oepuil MMKOHMHU Oepamu. ByHmaH Tamkapw, CHHOB HaTIXKaJlapd TO3aJalll TEXHOJIOTHSICHHU
TaKOMWJUTAIITUPUII Ba caMapaJOpJIUTHHU STHAa OIIMPUIN OYiindya TaBCcUsap UILIad YHKUII YIyH
acoc Oynu6 Xxu3MaT KWIMIIH MyMKHH.
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TRANSFORMATSION TIKUV BUYUMLARI YANGI ASSORTIMENTI DIZAYNINI
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Annotatsiya. Tadqiqotlarni magsadi shaklini transformatsion o‘zgartiradigan mahsulotlar,
kiyim-kechaklar, turli mamlakatlar dizaynerlari ijodi, ilmiy-izlanishlarini tahliliy o‘rganishdan va
yangi transformatsion buyumlarni loyihalash va ishlab chiqarishdan iborat. Shu maqsadda ilmiy
manbalar tahlil qilingan hamda Namangan va Farg‘ona viloyatida istiqomat qiladigan ayollardan
anketa so‘rovnomasi o‘tkazilgan. Manbalar va so‘rovnoma tahlili asosida xulosalar qilingan va
transformatsion, shaklan o‘zgaruvchan yangi assortimentdagi dinamik, qulay, yorqin model
namunalari ishlab chiqilgan.

Kalit so‘zlar: transformatsion, o‘zgaruvchan, assortiment, ixtiro, foydali model, qulay,
funktsional, uyg’un, zamonaviy, ehtiyojlar.

PA3BPABOTKA HOBOI'O ACCOPTUMEHTA TPAHC®OPMALIMOHHBIX IIBEMHBIX
U3JIEJIUN

AHHoTanus. l[lenpro wuccnenoBaHusl SBISETCS aHAIM3 KPEATUBHOCTH W HAYYHBIX
pa3paboToK B 00JIaCTH U3MEHSIOMUX (POPMY U3IEIHIA, OJICXK/IBI TU3AMHEPOB Pa3HBIX CTPAH, a TAKKE
MIPOCKTUPOBAHUE W MPOU3BOJICTBO HOBBIX TpaHChOpMUpymmxcs usaeianii. C 3ToH 1eNbio ObUIH
MPOAHAIM3UPOBAHBl HAyUYHbIE MCTOYHUKMA M TMPOBEIACHO AHKETHUPOBAHHUE CPEAM KEHIIHH,
npoxkuBaronux B Hamanranckoir m ®epranckoit oOmactsx. Ha ocHOBe aHanmm3a MCTOYHHUKOB M
AQHKETUPOBAHUS CJICNAHBI BBIBOJBI M pa3padOTaHbl JUHAMUYHBIC, YIOOHBIC M SIPKHE MOJICIbHBIE
00pa3iibl U3 HOBOM cepuH TpaHC(HOPMAITMOHHBIX, MEHSIOIIUX (OPMY MOJAEIIEH.

KiaroueBble cjioBa: TpaHchopManMOHHBINA, BapUATUBHBIA, aCCOPTHMEHT, M300pETCHHE,
MoJIe3Hast MOICINb, YAOOHBIN, PYHKITMOHAIBHBINA, TAPMOHWYHBIA, COBPEMEHHBIHN, MOTPEOHOCTH.

DEVELOPMENT OF THE DESIGN OF A NEW RANGE OF TRANSFORMATIONAL
SEWING ITEMS

Abstract. The purpose of the research is to analyze the work of designers from different
countries, scientific research on transformative products, clothing, and design and production of new
transformative items. For this purpose, scientific sources were analyzed and a questionnaire was
conducted among women living in Namangan and Fergana regions. Based on the analysis of the
sources and the questionnaire, conclusions were drawn and dynamic, comfortable, and bright models
of a new assortment of transformative, shape-changing items were developed.

Keywords: transformational, changing, assortment, invention, utility model, convenient,
functional, harmonious, modern, needs.
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Kirish. Transformatsion kiyimlar- bu dizayni va funksiyasiga qarab o°‘zgarishi mumkin
bo‘lgan kiyimlarni anglatadi. Bunday kiyimlar foydalanuvchi ehtiyojlariga qarab o‘zgarishi yoki
ko‘proq funksionallikka ega bo‘lishi uchun maxsus ishlab chiqgilgan. Ular, odatda, bir nechta shakl
yoki uslubda kiyilishi mumkin, ya’ni bir xil kiyim turli uslublarda yoki maqsadlarda ishlatilishi
mumkin.

Transformatsion kiyimlar nafaqat estetik jihatdan jozibali, balki amaliy tomondan ham
foydalidir, chunki ular bir vaqtning o‘zida bir nechta funktsiyalarni bajarishi mumkin. Bu kiyimlar,
aynigsa, sayohat qilayotgan yoki ochiq havoda ko‘p vaqt o‘tkazadigan insonlar uchun qulaylik
yaratadi.

Tadqiqot usuli. Transformatsion o‘zgaruvchan kiyimlar bo‘yicha ko‘plab ilmiy tadqiqotlar
olib borilgan [1-4]. Shuningdek, suv o‘tkazmaydigan materialdan tayyorlangan, velosipedda
foydalanishda qulaylik yaratish uchun, o‘z shaklini o‘zgartirib turuvchi turli xil ko‘rinishdagi kurtka
ham yaratilgan [5]. Ulardan biri o‘zgartirilishi mumkin bo‘lgan kapyushonli kurtka. Uning
elementlari yig‘ilsa, sumkaga aylanadi va yomg‘ir yoqgqan vaqtda velosipedda kurtka sifatida
foydalanish mumkin [6]. Kurtka-ryukzak orqa va oldi qism, cho‘ntaklar va yenglar, qalpoq, ichki
astar, cho‘ntak qopqoq, cho‘ntak astarlar va mahkamlagichlar bilan bog‘langan tasmalardan iborat.
Ixtiro qilingan o‘zgartirilishi mumkin bo‘lgan kapyushonli sumka. Kurtkali ryukzakning
transformatsiya usulini qo‘llash orqali kiyimning funksionalligi kengayadi. Ushbu foydali modelning
texnik magsadi transformatsiya paytida foydalanish qulayligini oshirishdir. Kurtkali ryukzakni ishlab
chiqarish oson, o‘zgaruvchan ob-havoga chidamli, yengil va qishloq safarlarida foydalanish uchun
qulay.

Tadqgiqotchilar O.V. Chuprova, O.V. Gordeeva, V.A. Neverovalar ko‘p funksiyali palto
yaratishgan. Bu palto qo‘sh yoqali bo‘lib, beldan ajraladi: beldan tepa qismi kostyum, past qismi esa
yubka ko‘rinishini oladi, cho‘ntak gismidan hamyon hosil bo‘ladi [7]. L.L Chagina, N.A. Smirnova,
A.A. Komarovalar “Transformatsion shim” modelini yaratishgan [8]. Shimning barcha choklari qulf
orqali birlashtirilgan, bu qulflar bo‘shatilganda 20 ta detallarga ajraladi, bu detallar birlashtirilsa, 3 ta
figura hosil bo‘ladi: shortik, sumka, yubka. Bu modelning kamchiligi- transformatsiya vaqtida
detallari ko‘pligi sababli, ularning shaklini o‘zgartirishda adashishlar va vaqt sarfi ko‘p bo‘ladi.
Shuningdek, shaklini o‘zgartiruvchi turli xil sayohat sumkalari yaratilgan.

Rossiya tadqiqotchilari ob-havo sharoiti o‘zgarganda kurtkani xalta sumkaga aylantirishni
taklif etgan [9]. Kurtkaga cho‘ntak va astar tikilgan, ustki va pastki oralig‘ida kamarlar joylashgan.
Kurtkani ryukzakga aylantirishda, ryukzakning cho‘ntak ichki qismi tashqariga ag‘dariladi va
ryukzakning ichki qismi, ya’ni xaltasi hosil bo‘ladi. Ryukzakning cho‘ntagini yoyish uchun
qisqichlardan foydalanilgan, ular cho‘ntakga joylashtirilgan. Kurtkaning cho‘ntak va cho‘ntak
qapqogqlarining orqa tomoni, yenglari va qalpoqli qismi o‘zgartirilganda cho‘ntak tashqi tomonga
burilib, cho‘ntak ichki gismi hosil qilinadi. Modelning kamchiliklari - kiyim holatidan ryukzak
holatiga aylantirish operatsiyalari ketma-ketligini kopligi, faqat o‘ziga yig‘iladigan tashqi kiyim
sifatida foydalanilishi, sumka ichki qismiga hech narsa solib bo‘lmasligi, kurtkani xalta sifatida
yig‘ilishi uning estetik xususiyatiga salbiy ta’siri. Susumu Taniguch chaqaloq uchun yelkali
assortiment ishlab chiggan. Ushbu ixtiro chagaloq yoki chaqalogni tagliklar, matolar va shunga
o‘xshash narsalar bilan birga olib yurish uchun ishlatiladi va bolani yotqizib qo‘ysa ham bo‘ladi. Jeff
Zhou, Jason Zhoular ayollar uchun uch xil ko‘rinishga kiradigan sumka yaratishgan [10]. Bu sumka
detallarini o‘zgartirib, kiyimga moslab, kombinatsiyalashtirib, foydalanishga qulaylik yaratiladi.
A.Kuznetsov turli xil narsalarni olib yurish vositalariga tegishli foydali model ishlab chiqgan [11].
To‘liq yig‘ilganda, bu sumka kichik hajmga ega va kichik narsalarni tashish uchun kichik sumka
sifatida ishlatilishi mumkin. Yon tomonlari 2 qism bo‘lib (faqat vertikal yo‘nalishda) buklanganda,
sumka balandligi o‘lchamlari o‘zgaradi. Yon va pastki tomonlari gorizontal ravishda ochilganda,
sumka uzunligi va kengligi bo‘yicha o‘lchamlarini o‘zgartiradi. Pastki va yon tomonlar to‘liq
ochilganda, sumka o°‘z oflchamlarini uzunligi, kengligi va balandligi bo‘yicha o‘zgartiradi,
sumkaning hajmi esa o‘n besh martagacha oshadi. Bu o‘zgaruvchan sumkaning bir nechta
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transformatsiya variantlari mavjud bo‘lib, barcha variantlarda foydalanuvchi uchun eng qulay, sodda
va ishlatish uchun qulay bo‘lgan parallelepiped shaklini saqlab qoladi va kengaytirilgan
funksionallikka ega. Bu parallel shaklda ochiladigan sumkalarning asosiy muammosi, foydalanish
imkoniyatlarining cheklanganligi va tashqi o‘lchamlari teng bo‘lgani sababli, ishlatilmagan hajmning
mavjudligi, har xil o‘lchamdagi tashish ob’ektlari bilan sumka hajmidan foydalanishning past
samaradorligidir.

Olib borilgan ilmiy tadqiqotlar [12-14] va adabiyotlar tahlili asosida bolalar uchun
transformatsion tikuv buyumlariga ehtiyoj borligi aniglandi va eskiz namunasi ishlab chiqildi.
Transformatsion tikuv buyumlari ishlab chiqarishni yo‘lga qo‘yish maqgsadida Namangan va Farg‘ona
viloyatida istiqomat qiladigan ayollardan anketa so‘rovnomasi o‘tkazildi. Olib borilgan ilmiy
tadqiqot natijasiga quyidagi ko‘rsatkichlar olindi.

So‘rovnomada quyidagi savollarga javoblar berish so‘raldi:

Transformatsion kiyimlar kundalik hayotda qanday qulayliklar yaratadi?

Siz transformatsion tikuv buyumida qanday qulayliklar bo‘lishini xohlaysiz?
Transformatsion tikuv buyumi yaratishda foydalaniladigan materiallar ganday bo‘lishi kerak?
Transformatsion tikuv buyum kerakmi?

Yangi kiyimni sotib olishda sizni eng ko‘p nimasi jalb qiladi?
Transformatsion kiyimning dizayni qanday bo‘lishini xohlaysiz?
Transformatsion buyumni qanday holatlarda ishlatishini avfzal ko‘rasiz?
Yangi dizaynda qanday innovatsion elementlarni ko‘rishni xohlaysiz?

9. Kiyimda qanday yangi funktsiyalarni kiritishni xohlaysiz?

10. Tez-tez dam olgani borish, farzandingiz va siz uchun ganchalik foydali deb o‘ylaysiz?

11. Uzoqroq joyga dam olgani borganingizda, farzandingizni uyqusi kelsa nima qilasiz?

12. Transformatsion assortimentni farzandingiz uchun qanday qulayliklari bo‘lishini xohlaysiz?

Natijalar. 500 nafardan ortiq respondentlarni anketa so‘rovnomasiga bergan javoblari
bo‘yicha natijalari diagrammalarda keltirilgan: (1-4- rasmlar).

Transformatsion kiyimlar kundalik hayotda qanday qulayliklar yaratadi? (1-rasm)
1. Vazyatdan chiqishga yordam beradi.

2. Bir vaqgning o‘zida 2 va undan ortiq vazifalar bajariladi.

3. Pul tejaladi.

4. Barchasi.

XN R

Transformatsion kiyimlar kundalik hayotda
ganday qulayliklar yaratadi?

G0 20%

30%

1-rasm. So‘rovnoma diagrammasi.
Transformatsion buyumni ganday holatlarda ishlatishini afzal ko‘rasiz? (2-rasm)
I. Ish
2. Maxsus voqealar
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3. Sport
4. Dam olish

ml

m2
40%

=3

4

2-rasm. So‘rovnoma diagrammasi.
Tez-tez dam olgani borish, farzandingiz va siz uchun qanchalik foydali deb o‘ylaysiz? (3-rasm).
. Bolani iloji boricha har kuni sayrga olib chiqish lozim, farzandimizni immuniteti oshadi.
. Sayr bolani chiniqtirish bilan birga atrof-olamga bo‘lgan qiziqishini ham oshiradi.
. Ona va bolaning kayifyatini ko‘taradi.
. Barchasi.

DWW N =

Tez-tez dam olgani borish, farzandingiz va siz
uchun qanchalik foydali deb o‘ylaysiz?

m1l
m?2
45%
m3
4

3-rasm. So‘rovnoma diagrammasi.
. Transformatsion tikuv buymini qanday funksiyalari bo‘lishini xohlaysiz? (4-rasm).
. Cho‘ntaklari ko‘p bo‘lishini.
. Farzandim uchun qulayliklari bo‘lishini.
. Farzandim bilan ko‘tarishga qulay bo‘Isin.
. Barchasi.

W N =N
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Transformatsion tikuv buymini ganday
funksiyalari bo‘lishini xohlaysiz?

32%

30%
22%

4-rasm. So‘rovnoma diagrammasi.

Bu savollar yordamida foydalanuvchilarning ehtiyojlari, xohishlari va bozorga qanday dizaynlar
kiritishni istashlari aniglab olindi. 2023-2024 yillarda bozorlarda marketing tadgiqotlarini olib
borish mobaynida bolalar uchun sayohatga chigganda foydalanadigan transformatsion tikuv
buyumiga ehtiyoj borligini kuzatildi.

Muhokama. Olib borilgan marketing tadqiqolari quyidaagilarni ko‘rsatdi: 1-rasmda ko‘rinib
turibdiki, yuqorida keltirilgan savolga (Transformatsion kiyimlar kundalik hayotda qanday
qulayliklar yaratadi?) 40% dan ortiq respondentlar bir vagning o‘zida 2 va undan ortiq vazifalar
bajarib, xarajati arzon, bir vaziyatdan ikkinchi vaziyatga chiqishga yordam beradigan tikuv buyumi
xohlashlari aniqlandi, 2-rasmdan ko‘rinib turibdiki, 40% respondetlar transformatsion tikuv buyumni
dam olgan vaqtlarda ishlatishini afzal ko‘rishi aniqlandi, 3-rasmda 45% respondentlar bolani iloji
boricha har kuni sayrga olib chiqish lozimligi, farzandini immuniteti oshishi, sayr bolani chiniqtirish
bilan birga atrof-olamga bo‘lgan qizigishini ham oshishiga, ona va bolaning kayifyatini yaxshi
bo‘lishiga yordam berishi aniqlandi, 4-rasmda 32% respondentlar transformatsion tikuv buymini
farzandlari uchun qulay bo‘lishini, farzandi bilan ko‘tarishga qulay bo‘Ishini xohlashlari aniglandi.
Shuningdek, yana ko‘plab marketing so‘rovnomalari natijasi shuni ko‘rsatdiki, 73,1%
respondentlarning bolalar uchun tiransformatsion tikuv buyumiga ehtiyoji borligi aniqlandi.

Marketing tadqiqoti natijasida bolalar uchun transformatsion tikuv buyumi dizayniga talab
borligi o‘rganib chiqildi va tadqiqotlar natijasida ona va bolaga sayrga chiqish uchun maxsus sumka
va kiyimga talab yugqoriligi aniglandi. Marketing ilmiy tadqiqot natijasiga asoslanib, chaqaloqglar
uchun qulay bo‘lgan bir nechta vazifalarni bajaradigan bolalar uchun transformatsion kiyim sumka
yangi model eskizlari ishlab chiqildi [15].

(@ WoaY ~

S5-rasm. Yangi transformatsion bolalar kombinezoni eskiz modeli.
Bu model asosan 1 oylikdan 12 oylikkacha bo‘lgan bolalar uchun mo‘ljallangan (5-rasm).
Kombinezon 3 ta vazifani bajaradi: kanbinezon, sumka, kurtka.
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6-rasm. Yangi transformatsion bolalar a- kurtka, b-sumka eskiz modeli.

Bu kombinezon asosan chaqgaloglar uchun qulaylik yaratish magsadida ishlab chiqarildi.
Kombinezonning pastki qismi taqilmalar bilan biriktirilgan, taqilmalar olinsa, sumka sifatida
foydalanish mumkun.

Xulosalar. Tadqiqotlarda transformatsion shaklini o‘zgartiradigan mahsulotlar, kiyim-kechaklar,
turli mamlakatlar dizaynerlari ijodi, ilmiy-izlanishlar ilmiy manbalarga asoslanib tahliliy o‘rganildi.
Ularga asoslanib, Namangan va Farg‘ona viloyatida istiqomat qiladigan ayollardan anketa
so‘rovnomasi o‘tkazildi, marketing tadqiqotlari va adabiyotlar tahlili asosida ona va bolalar uchun
transformatsion tikuv buyumini yangi assortimenti dizayni ishlab chiqildi. Bola uchun ishlab
chigariladigan transformatsion tikuv buyumining asosiy vazifasi:- kurtka, sumka va o‘yinchoq.
Ushbu dizayn asosida yangi assortimentdagi dinamik, qulay, yorqin model namunasi ishlab chiqildi.
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BAI YUAN BIR AYLANA IGNADONLI TRIKOTAJ TO‘QUYV MASHINASIDA OLINGAN
YOPQICHLI TRIKOTAJ TO‘QIMALARINING MEXANIK KO‘RSATKICHLARI
TAHLILI

1O‘ralov Lazizbek Sayibnazar o°g‘li, ’Xoliqov Qurbonali Madaminovich,
SMirxojayev Mirjamol Mirkarimovich

"Namangan to‘qimachilik sanoati instituti, t.f.f.d. (PhD), katta o‘qituvchi, Email: lazizbekoralov1@
gmail.com tel:+998945024949

2Namangan to‘qimachilik sanoati instituti, t.f.d., professor

3Namangan to‘qimachilik sanoati institut, - t.f.f.d. (PhD), dotsent

Annotatsiya. Ushbu maqolada BAI YUAN bir aylana ignadonli trikotaj to‘quv mashinasida
olingan yopgqichli trikotaj to‘qimalarni mexanik ko‘rsatkichlarini tahlil qilish maqsadida ikkita
variantdagi to‘qima to‘qib olingan. Ushbu to‘qimalar bir-biridan iplar soni hamda ishlatilgan xom
ashyosi bilan farqlanadi. Tahlillar natijasida eng yaxshi deb topilgan trikotaj to‘qima namunasi ishlab
chigarishga korxonalarga tavsiya etilgan.

Kalit so‘zlar: to‘gqimachilik, mahsulot, to‘quv, qaytar-qaytmas deformatsiya, mexanik,
ishqalanishga chidamlilik, nisbiy cho‘zilish, uzilish kuchi, trikotaj to‘quv mashina, tahlil, teks.

AHAJIN3 MEXAHUYECKHNX NOKA3ATEJEHN 3AKPBITBIX TPUKOTAXKHBIX
MOJIOTEH, TOJYYEHHBIX HA OTHOUT OJIBYATOM KPYIVIOBA3AJIBHOMN
MAIIMNHE BAI YUAN

AnHoTanus. B qanHoii paboTe 115 aHamM3a MEXaHUYECKUX CBOMCTB TPUKOTAXKHBIX MTOJIOTEH,
MOJIYYCHHBIX HAa OIHOUTONbHOM KpyrnouroiabHoM MammHe BAI YUAN, Obumn coTKaHBI JBa THIA
TKaHU. DTH TKaHU OTIMYAIOTCS APYT OT ApYyra KOJIWYECTBOM HUTEH M MCHOJIb3yeMbIM ChipbeM. [1o
UTOTaM aHaju3a MPEANpUATHSIM ObUI0 PEKOMEHAOBAaHO TMPOU3BOAUTH Iydluii oOpaszel
TPUKOTAXKHOT'O TIOJIOTHA.

KuaroueBble ciaoBa: TekCTWIb, H3AEINE, TKAaue€CTBO, HeoOparumas jaedopmarus,
MEXaHUYECKHI, CONPOTHUBJIEHUE TPEHUIO, OTHOCHUTEJIBHOE YIJIMHEHHWE, MPOYHOCTh HA Pa3phIB,
TPUKOTA)KHAS TKAlLlKas MalllMHa, aHAJIU3, MEKC.

ANALYSIS OF MECHANICAL INDICATORS OF CLOSED KNITTED FABRICS
OBTAINED ON BAI YUAN SINGLE-NEEDLE CIRCULAR KNITTING MACHINE

Annotation. In this paper, in order to analyze the mechanical properties of the knitted fabrics
obtained by the BAI YUAN single round needle knitting machine, two types of fabric were woven.
These fabrics differ from each other in the number of threads and the raw materials used. As a result
of the analysis, enterprises were recommended to produce the best knitted fabric sample.

Keywords: weaving, product, weaving, reversible-irreversible deformation, mechanical,
friction resistance, relative stretch, breaking strength, knitting weaving machine, analysis, teks.
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Kirish. 2024 yilda to‘gqimachilik sanoatining dunyodagi ulushi 640,43 milliard dollarni
tashkil etdi. 2025 yilda 696,16 milliard dollargacha o‘sishi kutilmoqda. Tarixiy davrdagi o‘sishni
dunyo aholisining o‘sishi, to‘qimachilik sanoati uchun hukumat tashabbuslari, rivojlanayotgan
bozorlarda kuchli iqtisodiy o‘sish va plastmassadan foydalanishni taqiglash bilan bog‘lash mumkin
[1].

Respublikamizda to‘qimachilik sanoati mahsulotlarini mahalliy xomashyolardan ishlab
chiqarish, ularni qayta ishlash, import o‘rnini bosuvchi, eksportga yo‘naltirilgan mahsulotlarni ishlab
chiqarishni rivojlantirishga a’lohida e’tibor qaratilmoqda, jumladan ”...to‘qimachilik sanoati
mahsuloti ishlab chiqarish hajmini ikki barobarga ko‘paytirish” [2] bo‘yicha muhim vazifalar belgilab
berilgan.

Bugungi kunda bir aylana ignadonli trikotaj to‘quv mashinalarini texnologik imkoniyatlaridan
samarali foydalanib, yopqichli trikotaj to‘qimalarini ishlab chiqarish bo‘yicha korxonalarda
yetarlicha ishlar amalga oshirilmayapti. Trikotaj to‘quv korxonalarida yopqichli trikotaj to‘qimalarini
assortimentini kengaytirish, mahsulot sifatini oshirish, yangi turdagi samarali trikotaj to‘qimalarini
ishlab chiqarish yuqoridagi huquqiy-me’yoriy hujjatlarda belgilab berilgan vazifalarni bajarish
dolzarb muammolardan biridir.

Chet el olimlaridan trikotaj to‘qimalari bo‘yicha prof. A. S. Dalidovich, I. I. Shalov, L. A.
Kudryaven, L. V. Shukunova, V. M. Lazarenka, N. A. Grechuhena, V. Kumar, V. R. Sampath, S. A.
Frydrych va boshqalar ilmiy tadqiqot ishlarini olib borganlar.

Mamlakatimizda trikotaj to‘qimalarini olish, trikotaj mahsulotlari assortimentini
kengaytirish, texnologik va fizik-mexanik xususiyatlarini tadqiq etish bo‘yicha bir qator olimlar,
jumladan, M.M.Muqgimov, N.R.Xanxadjayeva, Q.M.Xoliqov, A.T.Jo‘raboev, Sh.Sh.Shog‘ofurov,
S.Rahmatova kabi bir qator olimlarning fundamental ishlari ma’lum.

Yopgqichli trikotaj to‘qimalar bo‘yicha Dadamirzayeva Shahlo bir qancha tadqiqot ishlarini
amalga oshirgan. Ammo, yopqichli trikotaj to‘qimalarini tarkibidagi iplarni turini o‘zgartirishga oid
olib borilgan tadqiqot ishlari yetarli darajada amalga oshirilmagan. Tadqiqotda foydanilgan o‘lchash
vositalari va sinash jihozlari: metal chizg‘ich Ne 443(Kal.sert Ne UZ-06/1804-2023 sana 31.05.2023
yil) sekundomer H270 (Kal.sert No UZ-06/4450-2023 sana 28.12.2023 yil) harorat va namlikni
o‘lchash «Geratech DT-172»( Kal.sert.Ne UZ-09T/1354-2023 sana 13.09.2023 yil), Water WASH-
600(Kal.sert.Ne NeUz-09T/1111-2023 sana 26.04.2023 yil), «<KKABINA-100» UV i F-D65, KFK-2,
Snol 3.5,3.5, Uzilish kuchi va uzilishdagi uzayish YG026T. Ishqalanishga chidamlilik ko‘rsatkichini
aniqlovchi pribor YG401T. Sinov o‘tkazilgan iqlim sharoiti: t=20,5°C, W= 65,4 %.

O‘tkazilgan tadqgiqotlarning ijobiy natijalari hamda ularning ko‘rib chiqilayotgan fan sohasida
ma’lumotlar giyosiy tahlil bilan izohlangan.

Asosiy qism. Tadqiqot namunalari Namangan to‘qimachilik sanoati institutining Nam INNO
TEX TECHNO to‘qimachilik texnoparkida o‘rnatilgan bir aylana ignadonli BAI YUAN trikotaj
to‘quv mashinasida ishlab chiqarildi. Namunalarni to‘qishda 33x1 paxta ipi hamda 17 teks polyester
iplaridan foydalanildi. To‘qima namunalar bir-biridan ishlatilgan iplar miqdori hamda tuk berish usuli
bilan farq qiladi. Asos to‘qima bir xil yopqichli glad to‘qima asosida olingan (1-rasmga garang)
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1-rasm. BAI YUAN to‘quv mashinasida yopqichli namuna ishlab chiqarish jarayoni
Trikotaj to‘qimalarning mexanik ko‘rsatkichlariga uzilish kuchi, nisbiy cho‘zilish, qaytar-
gaytmas deformatsiya, ishqalanishga chidamlilik kabi ko‘rsatkichlar kiradi (1-jadvalga qarang).

1-jadval
Yopqichli trikotaj to‘qimalarining mexanik ko‘rsatkichlari
] Variantlar
Ko‘rsatkichlar
I 11
_ . o Standartlar
Iplarni turlari, chiziqli Asos to‘qima Paxta ipi 33 teks
zichligi
Arqoq 17 teksli poleyester
bo‘yiga 301 182 Kamida 80 N
Uzilish kuchi R (N
® eniga 190 126 GOST 28554
bo‘yiga 54,4 89 0 dan 100 % gacha
Nisbiy cho‘zilish L (%) . GOST 28554 1va
eniga 191,7 125 I
Qaytmas deformatsiya, €4 | bo‘yiga 11 10 GOST 28882
(%) eniga 12 12 20 % gacha
Qaytar deformatsiya &, bo‘yiga 89 90 GOST 28882
(%) eniga 88 88 80 % dan yuqori
GOST 16486 30-
Ishqalanishga chidamliligi I (ming.aylana) 35,4 26,7 60

Uzish kuchi materialni mustahkamligi hamda sifatini aniqlovchi ko‘rsatkichlardan biri
hisoblanadi. Uzish kuchi nyuton birligida aniqlanadi. To‘qib olingan namunalarni uzish kuchini
aniqlashda YGO026T rusumli to‘gqimalarning uzishdagi kuchi va uzayishini aniglovchi jihozdan
foydalanib, tajribalar o‘tkazildi. Bu jihoz iplar, matolar, kiyim-kechak, noto‘qima va charm hamda
boshqga matolarni sinash uchun ishlatiladi. Uzish kuchi 500 N oralig‘ida aniglandi [3-4]. Olingan
namunalarning uzish kuchi natijasi eni hamda bo‘yi bo‘yicha 126 N-301 N oralig‘ini ko‘rsatdi. Bo‘yi
bo‘yicha uzish kuchi eng yuqori ko‘rsatkich I variant 310 N ni tashkil etdi. Bu ko‘rsatkich II variantga
nisbatan 65,3 % ga yuqori. Eni bo‘yicha eng yuqori ko‘rsatkich I variant namunasida 190 N ni tashkil
etdi (2,3-rasmlarga qarang).
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Uzilish kuchi R (N)
350

301
190 182
150 126
100
50
0
1 2

| Uzilish kuchi R (N) bo*yiga = Uzilish kuchi R (M) eniga

2-rasm. Namunalarming nzish kuch: diagrammasi
I namuna II namuna

3-rasm. Uzish mashinasida sinov ishlari jarayoni
Namunalarning nisbiy cho‘zilish ko‘rsatkichlari bo‘yi bo‘yicha 54,4% dan 89% gacha
oraligni tashkil etdi. I variantga nisbatan II variant ko‘rsatkichi 34,6 % ga yuqori ekanligi aniglandi.
Qayatar deformatsiya ulushi ko‘rsatkichlari trikotaj to‘qimalarining egiluvchanlik va shakl
saqlash xususiyatdalarida aks etadi. Trikotaj to‘qimalarini qaytar deformatsiya ulushi yuqori bo‘lishi,
uning shakl saqlash xususiyati yaxshi bo‘lishini bildiradi [5-6]. Trikotaj namunalarining qaytar
deformatsiya ulushi 89-90 % da o°zgarishni qayd etdi. Eni bo‘yicha qaytar deformatsiya 88-90 % da
o‘zgardi (l-jadval). Qaytar deformatsiya ko‘rsatkichiga asoslanib, tadqiq etilayotgan trikotaj
namunalar cho‘zilgandan so‘ng, dastlabki o‘lchamiga qayta olishidan dalolat beradi (4,5-rasmlarga

garang).
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a viga [T
8 o'yiga
n = .
gga? eniga |
5682
G boyiga
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4-rasm. Qaytar-qaytmas deformatsiya ko‘rsatkichlari

S5-rasm. Qaytar-qaytmas deformatsiyasi jihozida sinov ishlari jarayoni
Ishqalanishga chidamlik ko‘rsatkichi YG401T rusumli matolarni ishqalanishga chidamliligini
aniglovchi jihozdan foydalanib aniglandi. Matoning muhim xususiyatlaridan yana biri uning
ishqalanishga bardoshlilik ko‘rsatkichidir. Jism ma’lum bir yuk ta’sirida matoga ishqalanish berib,
uning tivit yoki yirtilguncha davom etadi. Tajribalar ISO12947-1 va ISO12947-2 standartlar asosida
olib borildi. Namunalarning ishqalanishga chidamlilik ko‘rsatkichlari 26,7-35,4 orasida o‘zgardi (1-
jadval, 6-rasmga qgarang) [7].

Ishgalanishga chidamliligi I (ming.aylana)

mHl m2

6-rasm. Ishqalanishga chidamlilik ko‘rsatkichi
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Xulosa.Tadqgiqotda yopqichli trikotaj to‘gimalarining mexanik xususiyatlari o‘rganilgan
bo‘lib, to‘qimachilik sanoatida yangi turdagi mahsulotlar ishlab chiqarishni takomillashtirishga
qaratilgan asosiy vazifalardan biri sifatida belgilangan. Namangan to‘qimachilik sanoati institutida
o‘tkazilgan tajribalar natijasida, yopqichli trikotaj to‘qimalarining uzilish kuchi, nisbiy cho‘zilish,
qaytar-qaytmas deformatsiya va ishqalanishga chidamlilik kabi mexanik ko‘rsatkichlarining muhim
o‘zgarishlari aniglandi.

Tadqiqot natijalari quyidagilarni ko‘rsatdi:

e Uzilish kuchi: Namunalarning uzilish kuchi bo‘yicha I variantning eng yuqori ko‘rsatkichi
301 N (bo‘yicha) va 190 N (eni bo‘yicha) ga teng bo‘lib, II variantga nisbatan 65,3% yuqori
ekanligi aniglandi. Bu ko‘rsatkichlar to‘qimalarning mustahkamligini tasdiglaydi.

o Nisbiy cho‘zilish: II variantda nisbiy cho‘zilish 34,6% ga yuqori bo‘lib, bu uning elastikligini
ta’minlashda muhim rol o‘ynaydi.

e Qaytar deformatsiya: Namunalarning qaytar deformatsiya ulushi 89-90% orasida bo‘lib,
ularning shakl saqlash xususiyatlarini ko‘rsatadi, bu esa trikotaj materiallarning sifatini
oshiradi.

o Ishqalanishga chidamlilik: Ishqalanishga chidamlilik ko‘rsatkichlari 26,7-35,4 orasida
bo‘lib, bu trikotaj to‘qimalarining uzoq muddatli ishlash imkoniyatini oshiradi.

Yopqichli trikotaj to‘qimalarining texnologik xususiyatlarini takomillashtirish va yangi

turdagi materiallar yaratish bo‘yicha o‘tkazilgan tadqiqotlar, ularning ishlab chiqarish sifatini

yaxshilashga imkon yaratadi. Tadqiqot natijalari trikotaj sanoatining rivojlanishiga hissa
qo‘shish bilan birga, yangi mahsulotlar ishlab chiqarish jarayonini optimallashtirishga imkon

beradi. Umumiy qilib aytadigan bo‘lsak, I variant yopgqichli trikotaj to‘qima namunasi II

variant namunasiga nisbatan mexanik hamda sifat ko‘rsatkichlari yuqori ekanligi aniqlashdi.

Ushbu variant namunasi ishlab chigarishga tavsiya etildi.
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CHIGAL IPLARNI TITISHGA TAYYORLASH JARAYONINING TEXNOLOGIK
OMILLARINI TADQIQ ETISH

!Ataxanov A. K, *Odilxonova N. O
12Namangan to‘qimachilik sanoati instituti

Annotatsiya. Maqolada ipli ikkilamchi to‘qimachilik resurslari jumlasiga kiruvchi chigal
iplarni qayta ishlashga tayyorlash masalasi yoritilgan. Ipni girqishda kesimda joylashgan barcha
tolalar girqiladi. Shuning uchun qirqish uzunligini tanlash, ipda tolaning egallagan uzunligini
aniqlash tartibi va formulasi aniglangan. Unga ko‘ra iplarni titib, tolalar holatiga keltirish uchun
tolalarning notekislik ko‘rsatkichi, tolalarni qurshab turgan va bo‘ylamasiga ulangan tolalarni
oralig‘idagi ishqalanish kuchlarini yo‘qotish zarur ekan.

Kalit so‘zlar: chiqindi, chigal ip, ikkilamchi to‘qimachilik resurslari, titish, qirqish, uzunlik,
tiklangan tola, tolalarni joylashishi.

HCCJEJOBAHUE ®AKTOPOB, BIUAIONINX HA TEXHOJIOTUYECKAM
IMPOLHECC NOATOTOBKHA ITYTAHKU K PA3BBOJIOKHEHHIO

AHHOTamudA. B 1aHHOW cTaThe paccMaTpPUBAIOTCS BOIMPOCHI KAacaroUIUMECs IOATOTOBKHU
HYTaHKI/I K pa3BOJ'IOKH€HI/II-O, KOTOpBIG SBJISIFOTCSI BTOpI/I‘IHI)IM CI:IpI:;eM TCKCTHUJIBHOI'O HpOI/I3BOJICTBa.
ILJI?I paSBOHOKHeHI/ISI HyTaHKI/I H€O6XOI[I/IMO I/I36aBI/ITbCH OT TaKux HapaMeTpOB KakK: CHjia TpeHI/ISI
MEX/1y BOJIOKHAMU U UX HEPaBHOMEPHOCThH B MPOJOILHOM HampaBiieHnu HUTH. [lonydena gopmyna
U TIOPSZIOK OMpEeNeIeHUs U BRIOOpa UTMHBI 0OPe3KH HUTH U BOJIOKOH B HE.

KuroueBblie cioBa: OTXOJbI, IyTAHKA, BTOPUYHBIE TEKCTUJIBHBIE PECYPCHI, Pa3pbIXJICHHUE,
paspesaHue, 1JIMHA, BOCCTAHOBJIEHHOE BOJIOKHO, PACIIOIOKEHHE BOJIOKOH.

RESEARCH OF THE FACTORS WHICH AFFECTING ON THE
TECHNOLOGICAL PROCESS OF THE PREPARATION OF TANGLED YARNS FOR
DEFIBERATION

Annotation. This article discusses issues related to the preparation of the tangled yarns for
defibering, which are secondary raw materials for textile production. In order to de-fiber a tangled
yarns, it is necessary to eliminate such parameters as: the friction force between the fibers and their
unevenness in the longitudinal direction of the thread. A formula and procedure for determining the
length of the trimmed thread and fibers in it are obtained.

Keywords: waste, tangle, secondary textile resources, loosening, recovered fibe, cutting,
length, recovered fiber, fiber arrangement.

Kirish. Jahonda to‘qimachilik sanotining xomashyo bazasini rivojlantirish, ishlab
chiqariladigan tolalarning turlarini ko‘paytirish, yangi xususiyatli tolalar va iplar ishlab chiqgarish
bilan bir qatorda ikkilamchi xomashyo resurslarini qayta ishlash va ulardan foydalanish masalalariga
alohida ahamiyat berilmoqda. Jahon to‘qimachilik sanoatiga bir qator katta o‘zgarishlar kiritish
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asosida xomashyo zahirasiga ega hududlarda tayyor mahsulotlar ishlab chigarish uchun barcha
resurslarni, jumladan ikkilamchi xomashyo resurslarini sanoatga qaytarish orqali ulardan foydalanish
samaradorligini oshirishga alohida e tibor qaratilmoqda. Ushbu yo*‘nalishda, jumladan ipli ikkilamchi
resurslarni va eskirgan to‘qimachilik buyumlari hamda sanoat chiqgindilarni qayta ishlash asosida
to‘gqimachilik sanoatida mahsulot ishlab chiqarishga yaroqli tiklangan tolalar olish texnologiyasini
yaratish, jihozlarning texnik va texnologik imkonyatlarini kengaytirish bo‘yicha tadqiqotlar ustuvor
hisoblanmoqda.

Ishlab chiqarish chigindilaridan to‘g‘ri va oqilona foydalanish bizga qo‘shimcha ravishda
katta miqdordagi turli xil mahsulotlarni, shuningdek to‘qilmagan materiallarni ishlab chiqarish
imkonini beradi [1,2,3]. Ko‘pgina sanoat korxonalari endi xarajatlarni kamaytirish uchun ip
chiqindilarini qayta ishlatmoqda. Bundan tashqari, ba’zi texnologik yutuglar chiqindilarni
minimallashtirishga qaratilgan [4]. Hisob-kitoblarga ko‘ra, ishlatilgan tola bilan almashtirilgan har
bir kilogramm toza paxta uchun taxminan 65 kVt/soat tejaladi va shuning uchun yangi materialdan
foydalanish bilan solishtirganda chiqindilarni qayta ishlashga e’tibor qaratiladi [5].

To‘qimachilik chiqindilari tolali, turli iplar, qirqim va qiyqimlar, eskirgan maishiy
to‘qimachilik mahsulotlari ko‘rinishidagi sanoat va iste’mol chiqindilari shaklida bo‘ladi.
To‘qimachilik sanoatida chigindilarni yoki ishlatilgan mahsulotlarni qayta ishlash imkoniyati va
zarurati ularning qiymati, shuningdek ularning holati, tarkibi, tuzilishi va rangi bilan belgilanadi.
Tadqiqotlar natijasida ushbu barcha turdagi to‘qimachilik chigindilari va bu chiqindilarni dastlabki
qayta ishlash, undan tayyorlangan mahsulotlarni tavsiflovchi yangi tizimni ishlab chiqilgan va taklif
etilgan [6]. Shuningdek, chiqindilarini gayta ishlashda ularni titib tola olishganda ularning asosiy
fizik-mexanik xususiyatlarini baholashda notekislik, tuklilik, uzilish kuchi, cho‘zilishi, ishqalanishga
chidamliligi kabi xossalariga e’tiborni qaratish lozim [7]. An’anaviy ravishda chiqindilar kesish yoki
yig‘ish yo‘li bilan oldindan ishlov beriladi, so‘ngra maydalashga uzatiladi. Bunda, xususan
maydalashda foydalanish uchun tolaning uzunligini maksimal darajada saqlash lozim [8].

Saralangan ipli ikkilamchi to‘qimachilik resurslarni gayta ishlashdan avval tayyorlash
bosqichidan o‘tadi. Amaldagi texnologiyada tolali mahsulotlarni namligini maromiga yetkazish va
qirgishdan so‘ng tituvchi mashinalarga uzatiladi. Qayta ishlanadigan tolali mahsulotning namligini
aniqlash ma’lum usullar yordamida amalga oshirilib kelinmoqda [9].

Chiqgindilarni qirqish uchun turli rusum va konstruktsiyadagi kesuvchi mashinalar
qo‘llaniladi. Kesuvchi mashinalar ishlash tartibi va kesish moslamasining tuzilishiga ko‘ra dumaloq,
rotatsion va gilotinali turlarga bo‘linadi. Larocht (Frantsiya) firmasining avtomatlashtirilgan potok
tizimida gilotinali kesish mashinasi o‘rnatilgan [10]. G‘iloflari va bog‘ichlaridan tozalangan toylar
maxsus ta’minlovchi konteyneriga joylanadi. Mashinada kesish uzunligi 10 millimetr gadam bilan
200 millimetrgacha oshirilishi mumkin. Ushbu mashinada qirqilgan xomashyo bundan keyin
rotatsion kesuvchi mashinada yanada maydalanadi.

Rolando-Biella (Italiya) firmasi RL turkumida bir necha konstruktsiyadagi rotatsion kesuvchi
mashinalarni ishlab chiqaradi. Mashinaning asosiy kesuvchi ishchi a’zosi uch parrakli baraban
hisoblanadi. Kesish uzunligini ish jarayonida o‘zgartirish mumkin.

Befama firmasi to‘qimachilik ikkilamchi xomashyolarini qirqish uchun rotatsion kesuvchi
AC39A mashinasini ishlab chiqardi. Bu mashinada ko‘plab turdagi maishiy va sanoat chiqindilarini
kesish mumkin. Mashina metall parchalarini topish, ajratish qurilmalari bilan jihozlangan.
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Yechiladigan muammo va masalaning qo‘yilishi. Ipli ikkilamchi to‘qimachilik
resurslari jumlasiga kiruvchi chigal iplarni qayta ishlashga tayyorlashda qirqish uzunligini muhim
omil hisoblanadi. Amaldagi korxonalarda qo‘llaniladigan jihozlarning texnik tavsiflarida qirqish
uzunligi katta oraligda o‘zgartirilishi mumkin. Ammo, qirqish uzunligini tanlash yoki belgilash
xususida aniq tavsiyalar keltirilmagan. Xususan, qgaysi hollarda ganday uzunlik bo‘lishi magsadga
muvofiqligi asoslanmagan.

Sanoatda chiqindilarni kamaytirishni ishlab chiqarish texnologiyasi davomida amalga
oshirish borasida ham izlanishlar juda ko‘p. Kam chigqitli texnologiyaga mansub izlanishlardan birida
to‘quv dastgohida iplarni qirqimini kamaytirish borasidagi tajribalar bayon qilingan [11]. Tadqiqotlar
dastgohda ip uzug‘ini o‘Ichashga asoslangan.

Akdenizi va boshqalar 2017-yilda rapirali to‘quv dastgohida to‘qilgan ip qoldiglari uzunligini
aniqladilar va bu o‘lchovni tasvirni qayta ishlash usuli yordamida amalga oshirdilar [12]. Biroq,
ularning ishida chiqindilarning uzunligini qisqartirish uchun yechim taklif qilinmagan.

Paxta tolalaridan yigirilgan iplarni qirqish uzunligini tanlashda quyidagi mulohazalarga
asoslanamiz. Tadqiqotlarga asoslanib aytadigan bo‘lsak, qirqish uzunligi birinchi navbatda tiklangan
tolalardan qanday mahsulot ishlab chiqarish bilan bog‘liq. Masalan [13], olib borgan ishida tiklangan
tolalardan ho‘l usulda noto‘qima matoni tayyorlash uchun kimyoviy iplarni maydalab qirqish usuli
tadqiq etilgan. Bunda tolalarni kichik qirqimlarini olish zarurati asoslangan. Biroq, paxta tolasidan
tayyorlangan iplar va to‘qimalarni titib, tiklangan tola olishda uning muhim texnologik xossalarini
saglanish darajasini inobatga olish lozim bo‘ladi. Bunda tolalarning uzunligi va bir xillik indeksi o‘ta
muhim hisbolanadi.

Iplarni tuzilishi ma’lumotlar bo‘yicha hisoblanganda aralashmadagi tolaning shtapel
uzunligiga muvofiq uning ipda egallagan uzunlikni quyidagicha hisoblanishi mumkin
l, 1000
K e))

0

L=

bunda L, -tolani ipda joylashish uzunligi, mm;

? ¢, - tolaning shtapel uzunligi, mm;

(- ipni bitta buram qadamidagi tola uzunligi, mm;
K -ipdagi buramlar soni, bur/m;

n- tolani tekislanganlik koeffitsienti.

Eksperiment va olingan natijalarning tahlili. O‘rta tolali paxta tolalaridan yigiriladigan
iplarni ishlab chiqarishni texnologik sharoitlarini hisobga olib, shtapel uzunligi 34 millimetr bo‘lgan
hol uchun hisoblash ishlari bajarilgan. Bunda tolalarni tekislanganlik koeffitsientini 0,83 qabul
qilingan. Uning grafik tasviri natijalari 1-rasmda keltirilgan.

I-rasmdan ko‘rinadiki, ipning chiziqli zichligini ortishi va ipga beriladigan buramlar sonini

ortishi bilan L; kamayib boradi. Dastlabki tahlillarga ko‘ra ushbu o‘zgarish to‘g‘ri chiziqli

qonuniyatga yaqin.
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1-rasm. Chiziqli zichligi va buram soniga muvofiq ipda tolaning egallagan uzunligi.

Amaldagi korxonalarda ishlab chiqariladigan ip uzuqglari umumiy tarzda yig‘ilgani, ularni
yagona partiyaga qo‘shilgani uchun o‘rtacha chiziqli zichlik va buram sonini gabul qilish mumkin.
Shunga ko‘ra tajriba o‘tkazish jarayonida gayta ishlanadigan chigal iplarni tashkil etuvchilarni bir
guruhi uchun qirqish uzunligini o‘rtacha qiymatini olish mumkin.

Ipni girgishda kesimda joylashgan barcha tolalar girqiladi. Shuning uchun girqish uzunligi L,
dan katta bo‘lishi magsadga muvofiq. Biroq, bunday farq qancha bo‘lishi lozim? Ushbu savolga javob
topish uchun ipning tuzilishi modeliga murojaat qilish mumkin.

Tolali mahsulotlar uzunligi, massasi va shakli turlicha bo‘lgan, o‘ziga xos diskret holdagi
tolalar yig‘indisi hisoblanadi. Shuning uchun ularni tuzilishini, qayta ishlash va xossalarini nazariy
tadqiq qilish magsadida turli modellar tavsiya etilgan. A.G.Sevostyanov va S.S.Kovner taklif etishgan
modelda mahsulotdagi tolalarning uchi uning biron kesimidagi kesish chizig‘idan juda kichik
masofada joylashadi.

Tolalar ogimi uchun esa, masofa ortib borishi tarzida bo‘lib, tutamdagi tolalarni uchlari kesish
chizig‘idan qanday masofada bo‘lishi tasodifiy qonuniyatga mos keladi. Nazariy usullarda tadqiqot
olib borish uchun “ideal mahsulot” modeli tavsiya etilgan.

Ideal iplarning barcha ko‘ndalang kesimlarida tolalar soni bir xil bo‘ladi. Uning ixtiyoriy
barcha bo‘laklari ham bir xil sifatga ega bo‘ladi. Har bir uzunlik guruhidagi tolalar soni o‘zaro teng
bo‘lganda tsilindr ko‘rinishidagi ip hosil qilish uchun bir xil uzunlikdagi tolalar bir-biriga nisbatan
doimiy surilishga ega bo‘ladi. Bo‘ylamasiga kalta tolalardan keyin albatta uzun tola keladi. Shunday
holatdagina barcha tolalarning markazi bitta og‘ma chiziqda joylashadi (2-rasm).

A C 0 0

Py
=
|
~L L

2-rasm. Tolalarni ipda joylashishi.
]
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Turli uzunlikdagi tolalarni ipning ko‘ndalang kesimida joylashishi bir xil bo‘lmaydi. Shuning
uchun bunday ipni bir jinsli bo‘lmagan ip deb qabul qilinadi. Ipning uzunroq tolalari ko‘proq yonma-
yon joylashgan AV kesimi pishiqroq, kaltaroq tolalar yonma-yon joylashib qolgan CD kesimi kuchsiz
bo‘ladi [14].

Amalda tekshirilganda turli uzunlikdagi tolalarni ipda taqsimlanishi Gauss taqgsimotiga
(normal) yaqin bo‘lib, tolalarni bir-biriga nisbatan siljishi doimiy bo‘lmasligi aniglangan [15].
Bundan turli uzunlikdagi tolalardan tashkil topgan ipda ixtiyoriy ko‘ndalang kesimlarda tolalar soni
bir xilda bo‘lmasligi ko‘rinadi. Bu esa o‘z navbatida ipning diametrini turli nuqtalarda turlicha
bo‘lishligini, yoki boshqacha aytganda notekis bo‘lishini ko‘rsatadi.

Xulosa. Shunday qilib, chigal iplarni qirqish uzunligini tanlashda tolalarning notekislik
ko‘rsatkichi va o‘rtacha uzunligi bilan bir qatorda diskret ko‘rsatkichlarini tagsimot qonuniyatini ham
hisobga olish lozim bo‘ladi.

Ipni pishitilishi natijasida har qanday tolaning har ikki uchlari bo‘ylamasiga navbatdagi tola
uchlari bilan tutashgan va birgalikda buralib, ularning oralig‘ida ishqalanish kuchlari paydo bo‘ladi.
Iplarni titib, tolalar holatiga keltirish uchun aynan tolalarni qurshab turgan va bo‘ylamasiga ulangan

tolalarni oralig‘idagi ishqalanish kuchlarini yo‘qotish zarur bo‘ladi. Agarda tolalarni joylashishi L,
uzunlikda takrorlanuvchan deb hisoblasak, ular uchlarining ketma-ket kelishidan ip hosil bo‘ladi (3-

rasm).

L

SVAVAVAVAIRE

L

3-rasm. Tolalarni ipda joylashishi
Kesilgan ip bo‘lakchasini tashkil etuvchi tolalarni yengil ajralishi uchun ularga uchlari

ilashgan ikkita qo‘shni (bo‘ylamasiga) tolalar bilan hisoblanganda bo‘lakcha uzunligi L tolalarni
joylashish uzunligi L; dan uch karradan ortiq uzun bo‘lmasligi ko‘rinadi.
L, =2L, —X yoki L,=3L, -2X, (2)
Bunda x-tolalarni uchlarini ilashish uzunligi
Aynan ushbu xulosa iplarni qirqish uzunligi tanlash uchun asos bo‘lishi mumkin. Amalda
uchlari ilashgan tolalar gisman bir-birini qoplashi, ipning ichki va tashqi qatlamlaridagi tolalarni
egallagan uzunligi notekis bo‘lishi inobatga olinishi lozim. Shuningdek, chigal iplarni chigallashish

darajasini ham nazarda tutish kerak bo‘ladi. Chigallashish darajasi yuqori bo‘lgan holda qirqgish
uzunligi kamaytirilishi yuqoridagi mulohazaga mos keladi.
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NCCJIIEJOBAHHME XJIOIIKOBBIX CEMSH, KAK MATEPUAJIA OBPABOTKH
TXaupynno Hlapunoe Hymonscanosuu

"Hamanranckuii MHCTHTYT TeKCTHIBbHOH NPOMbINLIeHHOCTH, Kadeapa MHKMHAPHHTA
HATypPaJIbHbIX BOJIOKOH

AHHoOTauusi. B »3ToM  crarke  OmpeneseHO  BEPOSTHOCTHOE  paclpeneeHue
MPOJKMHUPOBAHHBIX CEMSH IO CTENEHH OMYIIEHHOCTH, YCTAHOBJIEHO, YTO MPHU BBIXO/E CEMSH M3
JDKMHA OHU UMEIOT Pa3INuHyI0 OMYIIEHHOCTh: KOJMYECTBO HEAOMKUHUPOBAHHBIX CEMSIH U JIETy4eK
cocraBisier 4.3-7.7 %, KOIMYECTBO CEMSH MOMJIEKAIIUX JIByXKPaTHOMY M OJHOKPAaTHOMY
JUHTEPOBAHUIO COCTABIISIET, COOTBETCTBEHHO 54-59% u 33-39%, KOIMYECTBO OTOJIEHHBIX CEMSH
cocrasisieT 0.25-1.47%.

KuroueBble ci10Ba: TeOMETPUUECKUE pa3MEPbl, IPOYHOCTh, Macca, YEIbHBINA BEC, HACKIITHOM

BeC, yIpyrue cBOcTBa, KO3 UIIMEHT TPEeHUs, MapyCHOCTh, dIEKTPUUYECKHUE CBOICTBA.

RESEARCH OF COTTONSEEDS AS A PROCESSING MATERIAL

Annotation. In this article, the probability distribution of ginned seeds by the degree of
pubescence is determined, it is established that when seeds come out of the gin, they have different
pubescence: the number of under-ginned seeds and volutes is 4.3-7.7%, the number of seeds subject
to double and single lintering is, respectively, 54-59% and 33-39%, the number of bare seeds is
0.25-1.47%.

Keywords: geometric dimensions, strength, mass, specific gravity, bulk density, elastic
properties, coefficient of friction, windage, electrical properties.

BBeaenue. /[ns mpaBWIBHOIO COCTABIEHHS TEXHOJIOTHMYECKOIO IpOLEcca NEPBUYHOU
00paboTKku, TpebyeTcs BCECTOPOHEE H3YYEHHE TE€OMETPUUECKHX IMapaMeTpoB U (U3HKO-
MEXaHUYECKUX CBOMCTB XJIONKOBBIX CEMSIH, K KOTOPBIM OTHOCSATCSI F€OMETPUUYECKHE pa3Mephl,
MPOYHOCTh, Macca, YyAEJIbHBIH BEC, HACHITHOW BEC, yNpyrwe CBOMCTBA, KOADOUIMEHT TpeHHS,
MapyCHOCTD, DIIEKTpUUECKUE CBOMCTBA. [IJisT COPTUPOBKH CeMsTH OOJIBIIIOE 3HAUCHUE UMEIOT Pa3MepPhI
u (opma ceMsiH, BO MHOTHX HCCIIEIOBaHHAX (POpMY CEeMsH paccMaTpHBaloT, Kak map [1], B pabote
dbopMa ceMsiH pacCMaTpUBAECTCS KaK JUIAIICOU]I, OJHAKO, HA MPAKTHUKE OHA HECKOJIBKO MHAsI CeMeHa
XJIOMYaTHUKA HEMPaBUILHON (DOPMBI, OTYACTH HAIIOMUHAIOLIEE IPYIICBUIHYIO, CHIIBHO PAaCIIMPEHBI
1 OKPYIJIEHBI CO CTOPOHBI XaJia3bl U CY)KEHBI B CTOPOHY MUKPOTWIISI, camasi IMPOKas WX 4acTh Ha
paccTositHuu 1/4 9acTu NTUHBI CEMEHU OT TYNOro KoHIa [2].

MarepuaJbl 1 MeTOIbI. M3ydas reoMeTpUIO XJIOMKOBBIX CEMSIH Mbl IPUIILIU K CIETYIOLIEMY
BBIBOY: camMoi HauOomee OMM3KOM reomeTpudeckod (QUrypoil AJis XJIONKOBBIX CEMSH SBIISETCS
COBOKYMHOCTH Mojymapa ¢ konycom [puc 1]. Ilpu a3Tom, 00beM 0THOTO CEMEHH MOYKHO OTIPEIACIIUTh
o cienyromiei hopmye:

Ve =2 [r3+h/30r? = Cr + DT (1)

[Inomane MoBEpXHOCTH
F, = 2Mr? + Nrc = Nr?(2r + Vr2 + h? ()
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HCHTp TAKCCTH IO JJIMHEC CEMSH OIPCACIICTCA C YYCTOM JIBYX €TI0 COCTAaBHBIX qacTen.
2
¢ = ™= (0.4244) + 0.5hr| /0.57 (17 + h) (3)

[To dpopmyne (1) MOXKHO ONpenenuTh yIeabHbI BeC OAMHOYHOTO CEMEHH, a TIo Gopmyre (2)
MOXHO ONpPENENUTh IUIOIIAAb MOBEPXHOCTH CEMsH, OIPEAEIHB KOJIMYECTBO BOJIOKOH B
ONPEICICHHON TOBEPXHOCTH.

Cemena, nmeromme (GopMy COBOKYITHOCTH IOJNyIIapa ¢ KOHYCOM JaeT UM BO3MOXKHOCTb
JeTaTh W MajgaTh TOJBKO TYMBIM KOHIIOM, IIPU 3TOM a3pOAMHAMHYECKOE COIMPOTHUBICHHE BO3AyXa
MHUHHMAJIBHO.

Pacnionoxxenue nienTpa TspkecTH 1o hopmyiie (3) maet moaATBEPKACHUE dTOMY MPOIIECCY.
['eomeTpuueckue pa3Mepbl CEMsIH KaKJOr0 PacTEHHUs] MEHSETCS JOBOJBHO B IMUPOKUX Tpenesax,
MO3TOMY JUISI SICHOTO TPEJICTaBIECHHUsI 00 MX UCTHMHHBIX pa3Mepax HEO0OXOIUMO 3HATh M3MEHYHBOCTh
CEeMsIH 10 JUIMHE, ITUPUHE U TOJIIIUHE.

Puc 1. Ilonepeynnlii pa3pe3 XJI0NMKOBBIX CEMSH
a) pUCyHOK, 0) cxema

AHaJIM3 pe3y/bTaTOB HMccienoBanus. HecMoTps Ha MHOTOYMCIIEHHBIE MCCIIEI0BaHUS I10
M3YYEHHUIO Pa3MEpOB XJIOMKOBBIX CEMsH, aKTyaJbHO CTOMT 3a/1aya M3y4YEHHUs pa3MepoB Hamboiee
MEPCTIIEKTUBHBIX COPTOB XJIOMUaTHHUKA, Kak C-6524, u ap. B nmpoBeneHHBIX HCCIENOBAHUAX pa3Mep
CEMSIH OIpeeIsieTCs OCIe MOJIHOTO OTOJICHUS! CEMSIH OT BOJIOKHHCTOTO MOKPOBAa. DT padOThI ObLIN
MOCBSIIIEHBI JUIsl TOYHOTO TIoceBa ceMsiH. B pabote [3] paccMmarpuBaeTcs BIUSHNUE 30HbBI IPOPACTAHUS
XJIOMYaTHUKA Ha KauecTBO ceMsH. TepputopuanbHo PecrmyOnuka Y30ekucTaH pasjeneHa Ha TpU
30HBL: CEBEPHYIO, LICHTpPaJbHYO, I0)KHYI. CeMeHa XJIONYaTHUKA, BBIPAIICHHBIE B IOKHOM 30HE
OTJIMYAIOTCS OOMNBIION 3pPENOCTHI0 U KPYMHOCTHIO 1O CPAaBHEHHIO C BHIPALICHHBIMU B CEBEPHOUN U
[EHTpaIbHOM 30HaX. Huxke B Tabnmuiia 1 mpuBOAUTCS pa3Mep OTOJICHHBIX CEMSIH:

Tabmuna 1
Pa3mep orojieHHbIX ceMSIH
3oHa Pazmepsbl cemsin Tonmuna Macca
pOU3pacTaHus Ha S— ToNIHA 000J10uKH 1000 r

CeMsIH
CesepHas 7,27-9,72 4,33-5,32 3,93-4,48 0,22-0,28 107,0
HentpanbHas | 7,34-9,29 4,44-5,53 4,09-4,75 0,24-0,35 109,0
IOxHas 8,02-10,2 4,73-5,65 4,49-4,94 0,27-034 112,0
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Onpenenenne pasMepoB OMYLICHHBIX CEMSH, HMEIOIIUX BOJOKHUCTBIA IIOKPOB, IIO
BbIIlIEyKa3aHHOW METOIMKE HEBO3MOXKHO. [loaTOMy, Hamu Obli1a pazpaboTaHa METOJMKA U CTEH/10Bas
YCTaHOBKA IO OTIPEJICIICHUIO Pa3MepoB CeMsH. B kauecTBe ycTaHOBKH ObUI B3AT (HOTOYBETUUNTEIND
JI-4.

[TnenouHas kaccera OTOYBEIMUYUTENS 3aMEHEHA OPraHUYECKOM CTEKJIOM, B KOTOPOM Oblia
nposeneHa auHus ¢ maroM 0,25 mm. CeMeHa MoIoKUB Ha 3TO CTEKJIO pa3MeIlaid B yBEJIMUUTENb. A
C JIOCKM YBEIMYCHHE HAONIOHany JUIMHY U HIMPUHY CEMSH IO WX MPOEKUUSM M OJHOBPEMEHHO
3anmuchIBaIX B TaOnuiry. MizmMepenue pa3mMepoB MPOBOAMIN B TPEXKPATHOM moBTopHOCTH 1o 100 mTyx
cemsH. [lo pesympraram u3MepeHHss HaMu Oblla THOCTPOEHA THCTOrpaMMa BapHUAIMOHHOTO
pactipenenenus (puc 2, 3, 4.). MccnenoBanus MOATBEPKIAIOT BHIIICOTMEUCHHBIE MTPEATIOIOKEHHUS O
pa3Mepax ceMsiH, TaK Kak JUIMHa CEMSH MeHseTcs oT 8 1o 12 MM. bosee 3penblie v KpyIHbIE CEMEHa
UMEIOT OOJIBIIYIO ONYIIEHHOCTh. CeMeHa 110 AJIMHE PaclpeessioTCs B CIEAYIOLIEM MTOPSIJIKE.

F 3

C-6524

-
o
L

Yacmoma nogmoperull %
]

8 85 9.0 95 100105 11.0 11.5 12.0
HrnuHa xnonkoesIx CemMsIH, MM

Puc.2. I'mcrorpamma pacnpeneneHus XJI0IKOBBIX CeMsIH 110 A1uHe pasHoBuaHocTH C 6524,
Cewmena, 1iuuHoM oT 8 10 9 MM cocrtapisaeT 20-25%, ot 9 mo 10 mm — 35-40%, ot 10 70 11 MM — 30-
35%, or 11 nmo 12 mm cocraBustor 10-15%. Huwxke B Tabmume 2.2 mpUBOASTCS pPE3YJbTaThl
UCCIIEIOBAaHUM 10 Pa3JIMYHbBIM CEJIEKIIMOHHBIM COPTaM.
Tabmwnra 2
Pe3yabTarhl HCC1eJ0BAHUI 110 PA3JIMYHBIM CeJIeKIMOHHBIM COPTaM

CeneKIMoHHBIN COPT Pa3mepsl cemsiH
XJIOTIKA
JUTAHA IUpUHA TOJIIUHA
C 6524 8,00-12,25 5,5-8,75 5,1-8,2
Hamanran 1 7,75-12,300 5,60-9,00 5,4-8,2
AH 60 6,50-9,60 4,30-5,35 4,0-5,2
Hamanran -77 7,6-9,5 5,4-8,6 5,1-8,1
[Topnok 7,6-11,8 5,4-8,6 5,4-8,1

Pa3Mep CeMAH KoieOleTcsl HEe CTOIBKO B 3aBHCHMOCTH OT Pa3HOBUAHOCTHU, OT 30HBI
NpopacTaHus U COpPTa CeMsH, KaK OT PACIHOJIOKECHUS CEMSH B OfHOW KopoOouke. J[st m3ydeHus
BBIIEYKAa3aHHOTO, HAMH OBIIM M3y4YeHbI pa3Mepbl CEMSH B OMHOM JI0IbKe XJIonKa. J[IiMHa ceMsH oT
HIDKEPACTIOJIOKEHHOTO JI0 CPETHETO MOCTEIICHHO BO3PAcTaeT, OT CPETHETO 0 BEPXHETO IMOCTEIIEHHO
YMCHBIIACTCH. ]J_[I/IpI/IHa XJIOMKOBBIX  CEMsSH, HWMCIOIIMWX PpPasHyr0 CTCICHbL OIYIICHHOCTH
pacrpenesnsieTcst CleIyIoIUM 00pa3oM.
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Yacmoma noemopexuit %
o

11,

5 55 60 65 70 75 80 85 9
LUUpUHa XIIOMNKOBKLIX CEMSAH, MM

Puc.3. 'mcrorpamma pacnpesesieHus1 CeMsIH 10 IIMPHHe pa3HoBUAHOCTH C-6524.

CeMeHa MMeIOIIME OMYIIEHHOCTh OOJBIIYI0, UMEIOT OOJNBIIYIO IIUPUHY, HEXKEIU CeMEeHa,
MMEIOIINE MEHBIIYIO CTENEHb ONMyIEeHHOCTH. CeMeHa, MMEIOIINE pa3Mep B IIMPUHY OT 5 10 6 MM
cocTaBiaioT 20-25%, ot 6 10 7 MM —35-40%, ot 7 1o 8-20-25%, ot 8 1o 9-10-15%.

[IpoBeneHHbIE HCCIENOBAaHUS [0 HW3YYEHHIO pPa3MEpPOB CEMSH IO3BOJSIOT IPABUIBHO
noo0parh pa3Mepbl OTBEPCTUN pelIeTa.

[To nannpiM Karanosckoro [4], yaenbHbII BeC OTOJICHHBIX CEMSTH KOJICOIETCSl OKOJIO €IUHHUIIBI
(1,0-0,06), uto HaeT BO3MOKHOCTb IPUMEHSTH BOY U1l COPTUPOBKM MOCEBHBIX ceMsH. [Ipu
MOTPY’KEHUU B BOAY JIETKHE, HEMTOJIHOLIEHHBIE CEMEHA BCILIBIBAIOT, @ 3PEJIbIE TOHYT.

VnenbHBIN BeC XJIOMKA-ChIpIIa MPH HOPMAJIBHOW BJIQXHOCTH TMPUOTU3UTENBbHO paBeH 1,3
r/cm3 [36]. Tlo Mepe CHATHS BOIOKOH C CEMSIH MX YEJIbHBIHA BEC YBEIMUUBAETCS, TAK KAK YAEIbHBbIH
BEC CeMsIH, 3HAYUTEJIbHO OOJbllle, YeM BOJIOKHA. HackInHOIl jke Bec BCIEICTBUU TOTO, YTO BOJIOKHO
yaansieTcss BMeCTe ¢ OONBIION MPOCTIONKONW BO3AyXa pacTeT. Tak, MOCEBHBIC OIMYIICHHBIE CeMeHa
MMEIOT HACBIMHOMN Bec 0Kkojo 350-400 kr/m3, nmpomkunuposannbie cemena 300-320 kr/m3, B To
Bpems Kak 1M3 monHOCTBIO OroneHHbIx ceMsiH BecutT 560-600 kr/m3, [5].

C yBennueHHEM IOJIHOW OMyIIEHHOCTH 00bEeMHasi Macca ceMsiH CHukaeTcs. OMyIeHHOCTb
ceMsiH Oofbllle BIMAET Ha OOBEMHYIO MAacCy MpU HUX CBOOOMHOHN OTCHIIKE W MEHBIIE BIMSET B
YIUIOTHEHHOM cocTosiHuU. Pribansckas M.b. [6] onpenenuna usMeHeHre 00beMHOM MacChl CEMSH OT
HOPMAJIBHOTO JIaBJICHHUS, YIIPYTHE CBOMCTBA CEMSIH, CHJIbl CUEIUIEHUS MEXIy HUMHU. [IpemnoxeHo
MaTeMaTU4YECKOE BbIPAKEHHUE 3aBUCMOCTH OOBEMHOM MacChl CEMSIH OT HOPMAJIBHOT'O JIaBJICHUS:

9=a+alg(H+3) (4)
I'ne: apa; — NOCTOSTHHBIE KOO(MPUIMEHTBI, 3aBUCALINE OT OMYIIEHHOCTH CEMSH;
H — ynenbHoe naBienue Ha ceMena B H/ cm? ;
F — niommazp, Ha KOTOPYIO A€HCTBYeT YILIOTHAIOIAs HATPy3Ka B CMZ;
P — Bec ceMsiH o1 yIIOTHSIFOIIEN HArPy3KOM, KT.
dopmyna crpaBeIvBa I JABJICHUN:
H =14.7 * 107 3Mu/cm?
OnIHOBpEMEHHO YCTAaHOBJIEHA AMIIMPHYECKas 3aBUCHMOCTh MEXAy OObEMHON Maccoil cMmecu U

MOJHOM OIMMYHIICHHOCTBIO CEMSH!

By
lgc
IpI(S] C - ITIOJIHas1 ONMYIEHHOCTh CEMSIH, %

q =By )

By, B4 - mocrosinabIe K03 (HULIMEHTHI, 3aBUCSIINE OT YI€IbHOTO AaBJICHUS.
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b.Jl.Lberenpbman [7] wucclieqoBan 3aBUCHMOCTh OOBEMHOM MacChl XJIOMKOBOM CMECH OT
yaenapHoTo AaBiieHus mpu e€ onymeHHoctd ot 0 10 8,0 %. Tak mpu onyménnoctu 0,49 % o0bémHas
Macca ¢ TIOBBIIEHHEM YenbHoro aasnenus ot 0 1o 33500 Ila BospacTaer ¢ 612 mo 635 kr/m> (Ha
4,0%), npu onymmeHHocTd 2,5% -¢ 523 10 594 kr/m3 (na 13,0%), a npu onymennoctu 7,7 % -c 248
10 480 kr/m3 (1a 30,0%).

Kommneke ¢u3nko-mexaHN4ecKuX U OMOIOrMYECKUX CBOMCTB CEMSH MOYKHO OLEHHUTH I10
TUIOTHOCTH, CBHJIETEIIBCTBYIONICH 00 MX 3penoctu. MccienoBanus [8] mokaszaiu, 4T0 COPTHPOBKA
CEMsIH 110 INIOTHOCTHU-BAKHBIN arpOTEXHUYECKUM NTPUEM, 3HAYUTEIIBHO MOBBIIIAOIINN YPOKAWNHOCTD
XJIOMYaTHHKA.

Jlns onpeneneHusl TUIOTHOCTH XJIONMKOBBIX CEMSIH HEOOXOUMO YCTAHOBUTH MX OO0BEM, UTO
YCIIOXKHSAETCS HEMPABUIIBHOCTBIO (POPMBI, HEOTHOPOIHOCTBIO €T0 OTAENIbHBIX YacTel, U HAIUYUEM B
CEMEHHU BO3YLIHOU MPOCIOUKH.

[loaTOMy, Hapsy ¢ mOKa3aresaeM IUI0THOCTH, UCCIIEA0BATENN IPUMEHSIOT TAKOM I10Ka3aTelb,
KaK yZIeJIbHbIN Bec ceMsiH [9].

[To.I'I.Mupomnnuenko [10] yaenbHbIi Bec onymeHHbIX XJ0onkoBbix ceMsH II copra 1100
kr/m3, 1I-1085kr/m3, s oroneHHsx cemsn I copra sTor mokasarens pasen 1080kr/m3, a IV
copra-960kr/m3.

BbiBoabI.

1. YcraHoBneHO, 4TO caMoil ONIM3KONM reoMeTpudeckor (GUrypoi A XJIONKOBBIX CEMSH SIBIISETCS
COBOKYITHOCTb MOJTyIIIapa C KOHYCOM.

2. Haiinens! ¢hopMysbl A1 pacyeTa 00bema, IUIOIIAId MOBEPXHOCTH U LIEHTPA TSYKECTH CEMEHH.

3. M3yueHsl pa3Mepbl U BECOBBIE XapaKTEPUCTUKN CEMSH.

4. YCTaHOBIIEHO, YTO OTJEJbHBIE CEMEHA I10 HAKJIOHHON MOBEPXHOCTU COBEPLIAIOT ABM)KEHUE
kadeHreM. C yBeJIMYEHUEM OITyIIEHHOCTH JIJIMHA KOHTAKTa CEMEHA C IOBEPXHOCTBIO YBEITUUHUBAETCS,
YTO YBEJTUYHUBAET BOZMOKHOCTD JIBUKECHHS CEMSIH CKOJIbKECHHEM.

CIIMCOK MCITIOJIb30BAHHOM JINTEPATYPBI

1. Cotton: Review of the World Situation’ Articles Address Governance and Cotton Price
Trends.— NY. 26 september. 2021. http:// www.ICAC.org.

2. Leonad Eyler. Principia motus fluidorum// ISBN: 978-5-9973-5207-3// Sputnic, 2019
//https://www.livelib.ru/author/194016/top-leonard-¢jler.

3. Ryszard M. Kozlowski. Handbook of natural fibres. Volume 2: Processing and applications.
Woodhead Publishing Limited, 2012.

4. Maksudov E.T., Aminov X.X., Umarxodjaev D.X.. Standartizatsiya i sertifikatsiya
xlopkovogo volokna — garantiya veisokogo kachestva// «STANDART», Tashkent. 2017.- Nel,
-C. -11-12.

5. Maksudov E.T., Aminov X.X., Umarxodjaev D.X., Sulaymonov R.SH. Rezultatsr izucheniya
kachestva volokna vsirabotanneix pri pererabotki xlopka-seirsa mashinnogo sbora, v
izmeritelnbix sistemax HVI//Problemsr tekstilya. Tashkent. 2017.- Ne2, -C.-15-20.

6. O‘zDst 632-2016. Volokno xlopkovoe. Metodsr opredeleniya massovoy doli porokov i
sornelx primesey. Tashkent, 2016. -9 s.

-162 - Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT)K HamHTII, 2025, N 1)


http://www.ntsi.uz/

TO*‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR m)%

- _______________________________________________________________________________________|

7. Hengyi Dong, Xingli Jiu, Yongchuan Yu, Zhan Zhao. Leaf adhesiveness affects damage to
fiber strength during seed cotton cleaning of machine-harvested cotton. «Industrial Crops and
Products» Vol. 107, Issue 15, November 2017. Pages 211-216.

8. Omonov F. Paxtani dastlabki ishlash bo‘yicha spravochnik, Toshkent, —Voris nashriyoti,
2008 y.

9. Paxtani dastlabki ishlash bo‘yicha qo‘llanma, —O°‘zpaxtasanoatl AJ, Toshkent, 2019 y., 477
b. Spravochnik po pervichnoy obrabotke xlopka. Tashkent, kniga 1,2 «Mehnat», 1994.

Scientific-technical journal (STJ NamITI, NamTSI ITJ, HTK HamHTII, 2025, Ne 1) -163 -


http://www.ntsi.uz/

TO‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR m)%

YANGI TUZILISHDAGI IKKI QATLAMLI TRIKOTAJ TO‘QIMALARINING
TEXNOLOGIK KO‘RSATKICHLARI TADQIQI

IX.A. Xamdamov, 1Q.M.Xoligov

.2Namangan to‘qimachilik sanoati instituti, xamdamovxakimjon66@gmail.ru

Annotatsiya. Zamonaviy ikki yassi ignadonli trikotaj mashinalarining texnologik
imkoniyatlaridan foydalanib, qo‘shimcha elementlarni kiritish hisobiga ishlab chiqarilgan yangi
tuzilishdagi ikki gatlamli trikotaj to‘qima namunalarining texnologik ko‘rsatkichlarini tahlil natijalari
keltirilgan. Qo‘shimcha elementlardan samarali foydalanish hisobiga trikotaj mahsulot
assortimentlarini kengaytirish orqali trikotaj ishlab chigarishda bir gator muhim vazifalarni hal gilish
imkonini beradi.

Kalit so‘zlar: ikki qatlamli trikotaj, yuza zichlik, qalinlik, hajm zichligi, texnologik
ko‘rsatkich, uzilish kuchi, gqaytar va qaytmas deformatsiya, havo o‘tkazuvchanligi, protyajka.

HCCJEJOBAHUE TEXHOJIOTHYECKHNX ITOKA3ATEJEN ABYXCJIOMHBIX
TPUKOTAXHBIX TOJTOTEH HOBOM CTPYKTYPBI

Annoranus. [IpeacTaBieHsl pe3yabTaThl aHAIN3a TEXHOJIOTHYECKHUX MTOKa3areeld o0pasios
JIBYXCJIOWHBIX TPUKOTAXHBIX IEPEIJIETEHU HOBOM CTPYKTYpPbI, U3TOTOBIEHHBIX C UCIIOJIb30BAHUEM
TEXHOJOTHUYECKUX BO3MOKHOCTEN COBPCMCHHBIX INNIOCKOBA3AJIbHBIX TPHUKOTAXXHBIX MAIlWH U
BBEJICHUSI JOIONHUTENBHBIX JIIEMEHTOB. OD(QPEKTUBHOE HWCIONB30BAHUE JOMOIHUTEIBHBIX
AIIEMEHTOB MO3BOJISIET PEIIUTH P/ BAXKHBIX 3a/1a4 TIPU MPOU3BOJICTBE TPUKOTAKHBIX U3IEIIHIA 32 CUET
pacinpC€HuA aCCOPTUMEHTA TPUKOTAXKHBIX I/ISHCJ’II/II\/II.

KuroueBue cjioBa: IByXCIOTHOE BsI3aHHE, TOBEPXHOCTHAS IUIOTHOCTD, TOJIIMHA, 0ObEMHAs
IUIOTHOCTh, TEXHOJIOTHMYECKU WHACKC, MPOYHOCTh Ha pa3pbiB, oOpaTmmas W HeoOparumas
nedopmarus, BO3LyXONPOHUIIAEMOCTb, PACTKUMOCTbD.

STUDY OF TECHNOLOGICAL PARAMETERS OF TWO-LAYER KNITTED FABRICS
WITH A NEW STRUCTURE.

Abstract. The results of the analysis of the technological indicators of samples of two-layer
knitted fabrics of a new structure, produced by using the technological capabilities of modern double-
needle knitting machines and introducing additional elements, are presented. The effective use of
additional elements allows solving a number of important tasks in the production of knitted products
by expanding the range of knitted products.

Keywords: double-layer knitwear, surface density, thickness, volume density, technological
indicators, breaking strength, reversible and irreversible deformation, air permeability, stretch.

Kirish. Trikotaj mahsulot assortimentlarini kengaytirishda qo‘shimcha elementlardan
samarali foydalanish orqali trikotaj ishlab chiqarish sanoatida bir gator muhim vazifalarni hal qilish
imkonini beradi. Trikotaj to‘qimalarining tuzilishi, xom ashyo tarkibi, rapporti va olish usullarini
o‘zgarishi albatta uning texnologik va sifat ko‘rsatkichlariga ta’sir etadi.
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Ko‘plab soha olimlarining olib borgan ilmiy tadqiqot ishlaridan ma’lumki, trikotaj
to‘qimalarining yuza zichlik ko‘rsatkichini ma’lum chegaralarda kamaytirish-unga sarflanayotgan
xom ashyo sarfini tejalishiga olib keladi hamda u mustahkamlik xususiyatlariga salbiy ta’sir etmaydi,
chunki trikotaj to‘qimalarining chidamlilik xususiyati yuqori bo‘lib, mahsulotlardan foydalanish
davrida 20% uzilish kuchidan yuqori bo‘lmagan kuchlanishlarga duch kelishi aniglangan.

Resurstejamkor texnologiyalarni qo‘llash mahsulot sifatini saqlagan holda xomashyo sarfini
kamaytirish asosiy vazifa hisoblanadi. Ushbu tadqiqot trikotaj matolar tuzilishini o‘zgartirish va
matoga qo‘shimcha elementlarni kiritish orqali xomashyodan samarali foydalanish, mahsulotlarni
resurstejamkorligini oshirish va tannarxni pasaytirish imkoniyatlarini o‘rganadi.

Materiallar va metodlar. Tadqiqot tabily xomashyodan tayyorlangan va yuqori ekologik
hamda gigiyenik xususiyatlarga ega trikotaj mahsulotlarini ishlab chiqarishga garatilgan. Turli xil
trikotaj to‘qimalarining tuzilishlari, jumladan qo‘shimcha elementlar kiritilgan konfiguratsiyalar
tahlil gilindi. Ushbu tuzilishni o°zgarishi xomashyo sarfini optimallashtirish va tannarxni kamaytirish
hamda texnologik ko‘rsatkichlarini optimallashtirishga mo‘ljallangan.

Trikotaj to‘qimasining texnologik ko‘rsatkichlarini uchta usul yordamida aniqlash
mumkin:[1-4].

1. Standart bo‘yicha (GOST, ISO, DIN) aniqlash. Trikotaj to‘qima ko‘rsatkichlarini hisoblash
yo‘li bilan aniqlash talab gilinmasa, yoki trikotaj to‘qimasining texnologik ko‘rsatkichlari mavjud
formulalar yordamida hisoblanganda, haqiqiy ko‘rsatkichlardan sezilarli darajada farq qilsa ushbu
usuldan foydalaniladi.

2. Eksperimental yo‘l bilan aniqlash. Bu usul yangi trikotaj to‘qimalarini ishlab chiqish ustida
olib boriladigan ilmiy ishlarni bajarish jarayonida foydalaniladi.

3. Hisoblash usuli bilan aniqlash. Ushbu usulni to‘qimaning asosiy ko‘rsatkichlarini
aniqlashda qo‘llash mumkin. Bu usul texnologik ko‘rsatkichlarni hisoblash ketma-ketligi va halqa
ipi uzunligi L ga asoslangan usuldir.

Tadqiqotda trikotaj matolarining old va orqa qatlamlardagi halqalarning joylashuvi hamda
halgalarning almashinuvi yangi tuzilishni hosil qildi, biriktiruvchi elementlar - old halqalar
protyajkalari orqa halqalar oldida, orqa halqalar protyajkalari esa old halgalar orqasida joylashdi,
natijada funksional trikotaj mato assortimentini yaratildi.

Tadqiqot natijalari. Har ganday trikotaj to‘qimasining ko‘rsatkichlariga xom ashyo
xususiyati, ip o‘rilishi, pardozlash usuli ta’sir etadi [7]. Ikki qatlamli trikotaj to‘qimasi ikkita bir xil
yoki ikkita turli bir qavatli to‘qimadan tarkib topgan bo‘ladi, bitta to‘qimaning ko‘rsatkichlari boshqa
to‘qimaga qaraganda, anchagina yaxshiroq ko‘rsakichlarga ega bo‘lishi mumkin. Mazkur holat ikkita
bir qavatli qatlamlarning o‘zaro ta’siriga bog‘liq bo‘ladi. Bitta qatlam ikkinchi gatlam bilan
biriktirilishida uning dastlabki ko‘rsatkichlarini o‘zgartirishi, boshqgasi esa, o‘z navbatida birinchi
qatlam ko‘rsatkichlarini o‘zgartirishi mumkin. Shuning uchun ikki qatlamli trikotaj to‘qimasi
qatlamlarini shakllantiruvchi halga ipi uzunligi va zichligini muvofiq ravishda bir qavatli to‘qima
uchun formula orqali aniglab bo‘lmaydi. Bundan tashqari ushbu ko‘rsatkichlar biriktirish turi va
usuliga bog‘liq bo‘ladi [8].

Yangi tuzilishdagi ikki gatlamli trikotaj to‘qimalarini ishlab chigarishni o‘rganish katta qiziqish
uyg‘otadi, chunki bu to‘qimalarining ko‘rsatkichlariga ta’sir etadi. Trikotaj to‘qimalarida halgalar
tuzilishi uning maydon birligiga sarflangan ipning to‘ldirilishi bilan tavsiflanadi.
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Trikotajning tuzilishi yoki konstruktsiyasi har ganday to‘qimachilik mahsulotlari singari, uni
tashkil etuvchi elementlarining o‘lchami, shakli va nisbiy joylashuvi bilan belgilanadi. Tuzilishiga
qarab, trikotaj konstruktsiyasining elementlari halqalar, yoylari, press nabroskalari va protyajkalar
bo‘lishi mumkin. Trikotajning ayrim turlarida halqalar, yoylar va protyajkalar bilan bir qatorda
tuzilishga qo‘shimcha press nabroskalarini kiritilishi mumkin. Trikotaj tuzilishi elementlarini ma’lum
bir ketma-ketlikda ulash orqali trikotaj to‘qimasi hosil bo‘ladi.

Bitta mustaqil qatlamning ikkinchi mustaqil qatlamga ta’sir etishi kalava ip turi, uning mexanik
xususiyatlariga bog‘liq bo‘ladi: qanchalik kalava ip qayishqoqligi katta bo‘lsa, uning chiziqli zichligi
ortishida ko‘rsatkichlar shunchalik ko‘p o‘zgaradi.

Ikki gatlamli trikotaj to‘qimasining bitta mustaqil gatlami ikkinchi mustaqil gatlamiga ta’sir
etish darajasini aniqlovchi boshqa omil, halga ipi uzunligi hisoblanadi. Dastavval belgilab
qo‘yilgandek, bunda bitta qatlamni shakllantiruvchi halqa ipi uzunligi o‘zgarmas bo‘lganda, to‘qish
jarayonida ikkinchi qatlam halqa ipini katta chegaralarda o‘zgartirishga yo‘l qo‘yiladi.

Ko‘ndalang va yassi to‘qilgan trikotaj to‘qimalari uchun xom ashyo sarfini quyidagi formula
bo‘yicha aniqlash tavsiya etiladi:

Mg =1-T/A-B (1)

bu yerda: Ms-trikotaj to‘qimasining yuza zichligi;

[- A-V halqa yuzasiga to‘g‘ri keladigan halqa ipi uzunligi (mm);
T-ipning chiziqli zichligi (teks).

Har bir trikotaj to‘qimasi uchun halqa ipi uzunligi halqa yuzasiga bevosita bog‘liq. Har gqanday
ikki qatlamli trikotaj to‘qimasi uchun qatlamlarning bir-biri bilan o‘zaro ta’sir etishi va ular turli
darajada bo‘lganligi sababli boshqacha tavsifli o‘zaro bog‘ligliklar yuzaga keladi.

Ikki gatlamli trikotaj to‘qimasini to‘qish zichligi bir xil bo‘lganda trkotaj to‘qimalari turli xil
halqa uzunligi / giymatiga ega bo‘lishi va demak, 1m? to‘qima birligiga nisbatan turlicha xom ashyo
sarfiga ham ega bo‘lishi yoki aksincha, to‘qish zichligi qiymati turlicha bo‘lganda, o‘zgarmas yuza
zichlik qiymatiga ega bo‘lishi mumkin.

Ikki qatlamli trikotaj to‘qimasining teskari tomon halga uzunligi ortishi bilan halqa yuzasi
parabolikka yaqin qonun bo‘yicha ortib borishi va ma’lum chegaraga intilishi sababli, formuladagi
birinchi qo‘shiluvchi asta-sekin kamayib boradi, ikkinchi qo‘shiluvchi esa, avval kamayadi, so‘ngra
esa, ortib boradi.

Olib borilgan ilmiy tadqiqot ishlari natijalari asosida assortiment turlarini kengaytirish, xom
ashyo sarfini tejash va sifatini oshirish maqsadida yangi tuzilishdagi ikki qatlamli trikotaj
to‘qimalarining 6 ta varianti 5-7 klassli WONDERFUL WD-252HP rusumli (Xitoy) yassi ignadonli
trikotaj to‘quv mashinasida to‘qib olindi. Ishlab chigarilgan trikotaj to‘qimasining yangi namuna
variantlari 2-rasmda ko‘rsatilgan. Xom ashyo sifatida chizigli zichligi 20 teks x 2 bo‘lgan
poliakrilonitril ip ishlatilgan.

Trikotaj to‘qimalarini olinish wusuli va to‘qima tuzilishini trikotajning texnologik
ko‘rsatkichlariga ta’siri tadqiq etildi.

Ishlab chiqarilgan yangi tuzilishdagi ikki qatlamli trikotaj to‘qimalarining grafik tasviri 1-
rasmda keltirilgan.

Taklif etilayotgan trikotaj variantlarining texnologik ko‘rsatkichlari Namangan to‘qimachilik
sanoati instituti qoshidagi laboratoriyasida standart usulda aniqlangan va natijalar 1-jadvalda
keltirildi.
|
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1-rasm. Yangi tuzilishdagi trikotaj toqimalarining tuzilishi.

Yangi tuzilishdagi ikki qatlamli trikotaj to‘qimalarining texnologik ko‘rsatkichlari Namangan
to‘gqimachilik sanoati institutining sinov-tajriba laboratoriyasida standart usullarda sinovdan
o‘tkazildi, olingan natijalar 1-jadvalda keltirildi.

Tahlil natijalari bo‘yicha halqga gadami, halqa qatori balandligi, gorizontal va vertikal yo‘nalish
bo‘yicha zichlik, halqa ipi uzunligi kabi texnologik ko‘rsatkichlar aniqlanadi.

Tadqiq natijalarini tahlil qilish orqali, shuni ta’kidlash mumkinki, trikotaj namunalarini ishlab
chigarishda to‘qima turi barcha namunalar bir turdagi iplar bilan ishlab chiqarilganligiga qaramasdan,
tuzilish o‘zarishi uning texnologik parametrlariga ta’sir giladi.

1-jadval
Yangi tuzilishdagi ikki qatlamli trikotaj to‘qimalarining texnologik ko‘rsatkichlari
Variantlar
Ko‘rsatkichlar
I II I v A% VI
Old gatlam Poliakrilnitril 35teks x2 (2 ta)
Iplarni turi,
chizigli zichliklari | qa gatlam Paxta ipi 20 teks (6 ta)
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Halga qadami, A Old gatlam 3.3 2,4 2,6 2,5 2,8 3,3
(mm) Orqa qatlam | 3,1 2,6 2.4 2,9 2,8 2,6
Halga qatori Old gatlam 2,2 2,1 2,0 2,4 2,4 2,1
balandligi, B (mm) ["rqa qatlam | 2,0 2,0 22 2.4 2.4 1,9
Gorizontal Old qatlam 13 21 19 20 18 15
bo‘yicha zichlik
(halqalar soni) Orqa gatlam 16 19 21 17 18 19
Vertikal bo‘yicha Old qatlam 23 24 25 21 21 24
zichlik (halgalar
soni) Orga qatlam 25 25 23 21 21 28
Halqa lpl uzunligi Old qatlam 16 8,2 9,5 8,4 1 1,2 1 1,2
L (mm) Orqa qatlam | 7.5 11,7 8,8 8,7 1,5 | 9,1
Trikotaj yuza zichligi, Ms (gr/m?) | 6234 515,9 495,5 525,5 613,4 | 561,7
Trikotaj galinligi, T (mm) 4,37 3,91 3,73 4,04 4,44 4,14
Hajm zichligi, 6 (mg/sm3) 143 132 133 130 138 136

Tadgqiqot natijalari tahlili. Yuza zichligi Ms=515,9 g/m? va qalinligi T=3,91 mm bo‘lgan
tajribada olingan ikki qatlamli trikotaj to‘qimasining II variantda hajmiy zichligi 132 mg/sm? ni,
Ms=495,5 g/m? yuza zichlikka va T=3,73 mm qalinlikka ega bo‘lgan III variant trikotaj to‘qimasining
hajmiy zichligi esa 133 mg/sm® ni, Ms=525,5 g/m? yuza zichlikka va T=4,04 mm qalinlikka ega
bo‘lgan IV variant trikotaj to‘qimasining hajmiy zichligi esa 130 mg/sm> ni, Ms=613,4 g/m? yuza
zichlikka va T=4,44 mm qalinlikka ega bo‘lgan V variant trikotaj to‘qimasining hajmiy zichligi esa
138 mg/sm® ni hamda Ms=561,7 g/m? yuza zichlikka va T=4,14 mm qalinlikka ega bo‘lgan VI variant
trikotaj to‘qimasining hajmiy zichligi esa 136 mg/sm? ni tashkil etdi.

’— =143 mg/sm? —‘

II=132 mg/sm?

|— III= 133 mg/sm?

1]
T

’— V=138 mg/sm? —‘
’— VI=136 mg/sm? —‘

2-rasm. Ikki qatlamli trikotaj to‘qimasining hajm zichligini o‘zgarishi
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Mos ravishda ushbu to‘qimalar yuza zichligi Ms=623.4 g/m? va qalinligi T=4,37 mm hamda
hajmiy zichligi 143 mg/sm? ga teng bo‘lgan asos to‘qimaga nisbatan II variantda 8 % ga, 111 variantda
7 % ga, IV variantda 9 % ga, V variantda 3 % ga va VI variantda 5 % ga xomashyo sarfi kamayganini
bildiradi.

Ushbu variantlar resurstejamkor va yuqori shakl saqlash xususiyatiga ega. Shuning uchun,
kattalar va bolalarga mo‘ljallangan yuqori sifatli ustki trikotaj mahsulotlarini ishlab chigarish uchun
tavsiya qilishimiz mumkin.

Trikotajning hajm zichligi texnologik ko‘rsatkichlari ichida asosiylaridan biri hisoblanib, u
trikotaj to‘qimasidagi xomashyo sarfi miqdorini ko‘rsatadi. Trikotaj to‘qimasining yuza zichligi
o‘zgarishi orqali uning qalinligi va boshqa fizik-mexanik xususiyatlari o‘zgarib boradi. Trikotaj
to‘qimasining hajmiy zichligi foydalanilayotgan kalava ipning turi va qalinligi, trikotajning zichligi
va to‘qima turi hamda mashina klassiga bog‘liq bo‘lgan holda, sezilarli miqdorda keng chegarada
o‘zgaradi.

Tahlillar shuni ko‘rsatdiki, trikotaj matolari tuzilmasiga o‘zgartirishlar kiritish, aynigsa,
qo‘shimcha elementlardan foydalanish orqali mahsulotlarning resurstejamkorligi sezilarli darajada
yaxshilandi. Halqgalar, yoylar va protyajkalar tartibini optimallashtirish orqgali xomashyo sarfini
kamaytirish bilan birga matoning sifati yaxshilandi. Tadqiqot, shuningdek, ushbu tuzilma
o‘zgarishlari trikotaj mahsulotlarining gigiyenik xususiyatlarini yaxshilaganini aniqladi, bu esa ularni
keng doirada qo‘llash uchun mos qiladi. Qolaversa, trikotaj matolarining tuzilmasini o‘zgartirish
nafaqat mahsulot sifatini oshiradi, balki tannarxni ham pasaytiradi. Ushbu topilmalar ekologik toza
trikotaj mahsulotlarini ishlab chigarish uchun juda dolzarb bo‘lib, ular mahalliy va xalqaro bozor
talablariga javob beradi.

Tadqiqot trikotaj matolari tuzilmasi trikotaj mahsulotlarini ishlab chiqarish samaradorligi va
sifatiga muhim ta’sir ko‘rsatishini tasdiqlaydi. Qo‘shimcha elementlarni, masalan, qo‘shimcha iplar
yoki protyajkalarni kiritish ishlab chiqarish jarayonida katta moslashuvchanlikni ta’minlaydi va
xomashyoni optimallashtirishga yordam beradi. Bu aynigsa bugungi kunda to‘qimachilik sanoatida
juda muhim, bunda barqarorlik va tannarxni tejash asosiy ahamiyatga ega.

Xulosa. Yangi tuzilishli ikki qatlamli trikotaj to‘qima namunalarining to‘qima tuzilishlarini
o‘zgarishi va to‘qimalarni olishda hosilali glad va lastik tartibda ignalarni joylashtirish hisobiga III,
IV va V variantlardagi ikki gatlamli trikotaj to‘qimalarining xom ashyo sarfi ko‘rsatkichlari asos
to‘qimasiga nisbatan kam ekanligi aniqlandi.

Ushbu tadqiqot trikotaj matolarining tuzilishlarini o‘zgartirish va qo‘shimcha elementlarni
kiritish trikotaj mahsulotlarini ishlab chiqarish samaradorligi va sifatini sezilarli darajada
yaxshilashini tasdiglaydi.
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HOTHUIIOBU KOMAT TYPUJATU DPKAKJAPHUHT KMIUM TYTIJIAMUHUA
WILTAB YAKAPHII YYYH TPUKOTAXK MATOJAPHUHT XYCYCHUSTIAPUHUA
VPTAHUII BA TAXJIWJI KMJIALL

! Habuonconosa Hapzuza Hacumocanoena, ' Hacuposa Myxaooac Baxmusapoena

"HamaHran TyKuMaunink caHoaTH MHCTUTYTH, «EHTHII caHOAT MaxCylnoTIapyHU KOHCTPYKIMSIIAII
Ba TEXHOJIOTUsACKH» Kadenpacu nmpodeccopu, T.¢.a. Tem: +998 (93) 6710114. Email:
nargizanabidjanova .

'"Hamanrau TYKUMaYWINK CAHOATH UHCTUTYTH, 3-00CKWY MaKCaJIv TassHY JOKTOpaHTH Tem:+998
(94) 8685115. Gmail: mnasirova664@gmail.com

AHHOTanusA. MaB3yHUHT J0J3apOJIUTH, OJNJAMMHU3ra KYHWIraH Makcaara Kypa HOTHUIIOBUU
KOMATJIHM 3pKaKJIApHUHT KHHUMTa OYIraH SXTHEKIApUHN YPraHuIll, YIapHU TaxX M KWIHII acOCHIa
SHTU TypJard cudamim TPUKOTaX MATOTAPUHHUHT (PU3UK-MEXaHUK XyCYCHUSITIAPUHH YPraHUII Ba
TaXJIWT KUJTHIIL,

KaauT cy3aap: TpukoTaxX Marojlapy, HOTHUIIOBHA KOMAaT, moiedpup, maxra, 3JIacTaH,
MOJIECTEP, TEPAOMMETP.

RESEARCHING AND ASSESSING KNITTED FABRIC PROPERTIES FOR DESIGNING
OF CLOTHING FOR MEN WITH UNUSUAL SHAPES

Abstract. The relevance of the topic is based on studying the clothing needs of men with non-
standard body shapes, analyzing them, and examining the physical and mechanical properties of new
types of high-quality knitted fabrics.

Keywords: knitted fabrics, non-standard body shape, polyester, cotton, elastane,
teraohmmeter.

W3YYEHUE U AHAJIN3 ®YHKIUA TPUKOTAKHBIX ITOJIOTEH B
NNPOU3BOACTBE OAEK/bI JIA MY KUUH C HETUIIMYHBIM THUIIOM TEJIA

AHHOTaNUsl. AKTyaJqbHOCTh TE€Mbl 3aKJIIOYAeTCd B HM3YYEHHHM NOTPEOHOCTEH B ONEkKIe
MYKYMH C HECTaHJapTHOM QuUrypoi, UX aHajliuW3e, a TaKKe HCCIEeNOBaHUM (PU3HMUYECKUX U
MEXaHUYECKHUX CBOWCTB HOBBIX BHJIOB BBICOKOKAYECTBEHHBIX TPUKOTAXKHBIX TKAHEH.

KutoueBble cjioBa: TPUKOTaXHbIE TKAaHW, HECTaHAapTHas (urypa, MmoaudcTep, XJIOMOK,
2JIACTaH, TEPAOMMETD.

Kupum. JKaxoHma TpHKOTaX MaxCyIOTIADUHUHI AaCOCHM XOMAaIIECH I1axTa TOJacu
XHCO0IMann0, YHUHT TaOumii cudat KypcaTKuuJapuHU Cakjiarad Xojja 4YyKyp KaiTa MIUIaml, Xam/a
ymdy >kapa€HJa WHHOBALIMOH, PHEPrUsl Ba PECYpPCTEKAMKOP TEXHOJIOTHSIIAPHHU JKOPUM KHIIUII
Macajajapura aloxuja axaMusaT oepunMoka. TukyB OyroMnapuHu 1yHE MUKECH A UIITA0 YUKAPUII
Ba TaIIK1 0o30piapra 3kcrnopT Kuwinia Xuroid, Typkus, XunauctoH, banrianem kabu naBnatiap
SHI OJJIMHTM Karopiapaa Typaau. PecnyOnukamusna HMKTUCOAMETTa WHHOBALMOH — SIHTH
TEXHOJIOTHSUIAPHU KYJUTall OpKajld MaxaJUIMi maxTa XOMAall€cHaH MMIIOPT YPHUHU OOCYBUM Ba
HKCIOPTra WYHANTUPWITaH FOKOPH CU(ATIM MaxCyaomiap MIUIA0 YMKAPUIIHM YyKypIallTHPHIL,
CaHOAaT TapMOKJIapH/1a paKamJId TEXHOJIOTHUIApHU PUBOXJIAHTUPUILTA KAPATUIITaH KEHI KaMPOBIIU
qyopa-TanOoupiap amaira ommpuimokaa. 2022-2026  Hwninmapra  MypKayutaHraH — SHTH
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V36eKNCTOHHUAT TAPAaKKMET CTPATErHACH A MIJLIHI HKTHCOAMETHY 6apKapOPIMIHHI TAbMUHIAIITa
UYHANTUPUITaH caHOAT CUECATHHU pYEOra YMKApUIIHM AaBOM STTUPHMIL, SJIU WYKH MaxXCyloTna
caHoaT YJAYUIMHU OIIMPHII Ba CAHOAT MaxXCYJIOTUHH MILIA0 YMKApUIl XaXXMUHU 1,4 Mapra omuiy,
TYKUMAUWIMK CAHOATH MAaxCyJOTIapUHU UILIA0 YMKapull XaKMUHU 3ca HMKKM MapTara
Kynaiumm...Ha3apaa Ttytwirad [1]. bo3op wukrucoguéruaa OOIIKAPUIIHUHT SHTU IIapTiaapu
MaxcynoT cudarura sHru Tanadnap kyimokaa. lllynnaii skan, 3aMoH Tanabura OWHOAH HOCTAHIAPT
KuiinMIIapra 3XTuéx xam omubd 6opmokna. by sca sHaga Myxum 0Yu0, THKYBUMIIHK MaXCyTOTIaApH
aXOJMHUHI MyHTa3aM paBuulia ycub Oopaértran Tanald Ba 3XTUEKIAPUHU KOHJIMPHUIIM Kepak. Xap
Oup #yHamum, Xap OWp caHOAT KOPXOHACH WIUIA0 YWKAPUINAArW SHTWIAHUIIHAHT KEHT
ACCOPTHMEHTHUTA dTa OYIUIIH T03uM. [2]

TagkuKOTHUHT MeTonoaorusicu. Tpukorax Oup €k Oup Heda UIUIApJaH XaaKajlap XOCHI
KWiIHO, ynapHU y3apo OMpHKTHpHII (YPUII) HATWXKAacuAa OJIMHAIAUraH mMato €ku Oyrom. TpukoTax
UIUIAPHUHT TapKUOUTra, UIIAaTWINIIN, TapJ03JIall YCYIIU Ba Ty3WINLINTa Kapal Typiapra OYIuHaIu.
TapkuOura Kapab naxra Uiy, KyH, UIIaK Ba KUMEBUH ToJla apajallirad UIUTapAaH TYKWITaH Xuuiapra
Oynmuuaau. Mouarunummra kKapad, TpukoTaxk Oyrommap €k Matonapra OynuHanu. TpukoTax
MaToJIapuIaH KOCTIOM, JKemrep, kodTa, maiabTo, KYJIKOI, KYiIak, HUKH KHHUUM, ITaiIoK Ba OoIKa
MaToJIapura CyHbUH MYyiHA, CyHBUN uyapM Kupaau; Oyjgap TEXHUK Makcajulapia Ba TYypiaH XHI
kuiiumiiap taiépnamna unuiatuiaanu. [lapaosnam ycynura kapaO, farai, OKapTUPWITaH, TEKUC Ba
Oysuiran xwutapra OynuHagu. TPUKOTOXHUHT acocwil (U3MK  MEXaHWK XOccajapw YHHHT
TY3WINILINUTA, XAJIKAJIAPHUHT 1IAKIU Ba YI4aMWUra, MIHUHT HYFOH Ba MHIMUYKAJIMIUIa, KAJIWHIUTY Ba
MUAMTUKIUTATa 00FIUK. Ty3mmiy (CTpyKTypacH) ra Kapad, KYHAAIaHT TYKWITaH, TaHAa YPUIHIILIH,
Oup KaBaTiu Ba UKKM KaBamiu Oynaau. TpUKOTaX IOMIIOKIMTH, TACTHKIUTH, FUKUMIIAHMACIIUTH,
SHTMJIJTUTY, OCOH IOBWJIMIIN OWiIaH OOIIKa TYKMMa MaToJapllaH YCTyH Typaau. TPUKOTaX YpUIIHII
Oomika oM raznamanap ypuiummaad Gapk kuiaaau. bup éxu 6up Heua y37myKceH3 Ul XaldKalapuHU
Oup-Oupura OupramTupud XoCua KWIHAIH. [3]

TukyBumink OyroMiapura MabIyMKHd TMTHEHHK, TEXHHK, 3CTETMK Ba HMKTHCOAUI Tanabmap
Kylunaau:

I'mrueHuk Ttanadgap - HMHCOH COFJIMFMHM Cakjallka KapaTWiraH Tanabmap. XaBo
VTKa3yBYaHJIUTH, TUTPOCKOIUIMTH, HCCHKAAH XHUMOSI KWIMII XOoccajlapH, KUPUIIMMIIUTH, CYB
YTKa3yBUAQHJIUTH Ba X.K. KHHUMHHMHT aCOCHM TMTMEHUK KypcaTkuwiapuaup. [uruenuk rtamadmap
OyIOMHUHI HUMara MyJDKajlaHraHiaurura OOFiaMK. Muku KuiiuM Ba €3rM KUMMMIIApHUHT XaBO
VTKa3yBUAHJIMTH Ba TUTPOCKONUKIUIY SXINW OYIUINM, ylTapHH KWUHUO rfopumn Kynaid Oymumo,
OCOHJIMKYA IOBUJIMIIIN KEpaK.

Texnuk Tanadaap - TUKYBUWINK MaTepUAJUIApUHUHT cudaThra Ba Kuiumiap Tai€pnaira
Kyiunaauran tanabnap. TUKyBUMIIMK Marepuajulapy Ba Tail€p THKyBUMJIMK Oyromuapu /[laBmat
CTaHAapTIapyura MOC KeJIUILIY MIapT.

JcTeTHK Tajaljaap - paHT yWFYyHJIMIHM, HaklIulap, JeTaulap Ba JW3ailH 3JeMEHTIapu
KUAUMHMHT 3CTETUKACUHH OeNTuiIaiiurad ajneMeHTIapanp, Oy 3aMOHaBUIIMK OuaH OOFIIUK.

HUxTucoauii Tajgadaap KUAUMHUHT HapXu OuiaH Oenrwianany. [4]

Mag3yHUHT 10713apOIUTH, ONTUMH3Ta KYHIITaH MaKca/ra Kypa HOTUIIOBUI KOMATIIM SpPKaKJIapHUHT

KuiuMra Oyirad sXTUEXIapUHH YpraHwino, 0axop Ba Ky3 MaBCyMHU YUyH TYFpU KeJlaAUraH yCTKU
KUUMMJIApHA THKWII Makcaauaa XuToi J[aBnaruaaH kenaraH capuk XamJa KYK paHIVIM, STHTH UKKH
XU TypAard TYKUMa MaTOJIAPMHUHT (DU3HMK-MEXaHUK XYCYCHUSATIApPUHHU, TOJa TAapKUOWHH, XaBO
YTKa3yBYaHJINTUHY, WIIKAJIAHWLITa YUJAMIIMJIUUTHHY, Ta3jlaMaHd OFUPIIMIMHM, Y3WINII Ky4HHU
aHMKJIAII, HAMJIUK IIMMYBYAHIUTUHH TaXJIHJI KWIKII MyXUM axaMHUsTIapuiad Oupu XucoOmanaim.
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Mommdup Tonanap — monudTWICHTEpedTANIATAAH Tal€pIaHaAuTaH CHHTETHK TOJajiap.
Hccukka uumpaamiaurura kypa, monudup tonanap Mabiym OyiaraH Oapuya TaOuuii Ba CHHTETHK
TONanapaaH ycTyH Typanu. [lommsdup Tonanmap MIIKamaHumra, EpyFiaMK HYPH, WIIKOPIAPHHUHT
KallHOK Ba KOHIIEHTPJIAHTaH SpUTMAaJIapy TAbCUPUTA YHIAMIIH.

1-pacm. Iloauapup ToacuaaH Maxcya0T OVIAryHUra Kajaap Keaud ynKumu ¢Goro JiaBxacu.

TexHuk monudup ToNajgap KOHBEHEp Ba Typiu MeXaHM3MJAp Y4yH y3aTyBuUM TacMmaiyap, ap-
KOHJIap, (GUIBTPIOBUM MaTepuajiap Ba OoIKa Talépramiia UIUIaTiiaan. TYKAMauuiauK UIUIapu
(KpuMIUIeH, MenaH Ba OOIIKanap), TPUKOTAX, TYPAH Maroiap HMIUIA0 YHMKApHUINAA KYJUIaHAIH.
CaBnomaru Homutapu: yaBcan (MJIX mamnakatiapu), tepuieH (bytok bpurtanus), nakpon (AKIII),
anana (ITomma), Tecun (Yexus).

ITaxTa ToJacu — YUTUT KOOUFHIA €TUIAJANTaH MHTUYKA, Y3YH, CHUIUK Ba MHUIIUK TaOUU
Tona. AcocaH, naxra Lesuttoio3acuaan uoopar. [laxra To3zanam KopxoHajgapua YUTHTIAH aXpaTHO
onuHaay. M Ba TYKMMadWIMK MaxcyJoTiIapu Tanépnamaa nuiaruiaanuy. [laxra tonacunan, acocas,
TYKUMaYWIMK CaHOATHIa TYypid WM raszjgama (catud, OaTuct, 3eup, TYp, MOIUIMH Ba XaK030),
TPUKOTaX Ba OOIIKa WOUIA0 YWKApWIaaW, HUTUpWIraH WI TalépiaHagu. YHAAH aBUAIMS,
AIIEKTPOTEXHMKA Ba AaBTOMOOWIIb CaHOATHAA TMAapaIliOT, MaxcyC KUCTHUpManap, H30JSLIUs
MaTepuayiapi, TPaHCIOPTEP JICHTaJapy, aBTOLIMHANIAP, IOpUTMa TacMallapy Ba OoIIKaiap UIad
yukapwiaau. byHnan tamkapu, MOMUK IaxTa, TYKMJIMaraH MaTeprauiap Ba OOIKaiap OJHUIga XaM
WIUTATUIAH.

2-pacm. ITaxTa To/IacHIAH MAaXCYJI0T OYJITyHHTIa Kagap KeJand YuKUIIH (POTo JIAaBXaCH.

[Taxtra Tomacu tapkubu (%): nemmonoza — 90,35— 94,6; cyB — 7; cyBna spuiinuran
monnanap — 0,5; unkpyctanusa mogaanapu — 0,75; ér Ba mym — 0,4; azot monnanapu —0,5; Kyn
— 0,12. Tona neBopu OMp Heya KaTiaMiid Ty3WiIMIra sra (pacmra K.). Kanunnuru 1 Mk 1aH KHYMK
OyJnraH Talku Kariam OupuHYH AeBop Eku KyTukyna (1—3) aeitmnanu. Kytukyna kumMEéBuii Tapkuou
Ba Ty3WIHMININ OyiWYa acocuid MEJUTIoNo3a JAeBOpHIaH kuaauid ¢dapk kuaubd, tapkudouma (%
xucobuaa) nemnonoza —>54, okcun —14, nektuH monganapu —9, mym —8, kyn —3, KyTuH —4
6op. Typnu caHoaT HaBIapUHUHTI KUMEBUN Tapkubu xam Typiuya. Tona Tapkubuna runpodobd
__________________________________________________________________________________________________________________________________|]
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XOCcalu MyM OOpJIMTH yUyH Tona sXumM Xytanmaiau. [Taxra Tonacu, acocan, maddod monganap
(memtrono3a, €F, MyM) JaH TAIIKWJ TOTCAaaa XuWpa OYiamu, YyHKH TapKHOWAA Xap XU Maiijga
KymuMyanap 6op. Epyrnuk GuprHYM 1€BOp CHPTHAAH HOTEKMC KaWTHIIM Ty(aiinu Tona ok 6¥1u6
kypuHaau. TomaHMHT OMPHHYU HaBU OKPOK, IMACT HABIAPH TYKPOKCAPUK EKU KUTAPPAHT OYIIamm.
OnacraH XuToija cnaHjekc N1ed aramaguraH acoCUil KOMIIOHEHT cudaruaa MOJuypeTaH OuiaH
OJIOKJTM KOTIOJIMMEP/IaH Tal€piaHTraH Tojara umopa Kuiaau Ba Amepuka Kymmma I[lltatmapgaru acn
CaBJI0 HOMHU CHaHJIEX 1M Ba KEMMHYAJIMK YHUHT HOMHHH JIaliKpa, anactaH e ysraprupan. EBpomna,
Snonusina HeonoH, ['epManusaa nopaactad. YHUHT 3JACTUKIUIU YHUHT MOJIEKYJISp TY3WJIMLIMIAH
kenmuO umkamau, y "toMmok" Ba "Kartuk' nme0 aramamuraH CerMEHTJIApAaH TAIIKWII TOTNTaH OJOK-
comojuMepnap TapMoruaaH ubopar. Typnau Xuin OJOKIM KONOMUMEpNiap Ba Typid WMHUTHPYB
*kapa¢Hmapyu Ownad, Oy TOJAHWHT JJIACTUKJIMTHA Ba OV Ba Tapao3faml XyCycHsSTIapu OOIIKa
"cerMeHT" TapMOK TY3WIMIIMHUA XOCHJI KWJITaHAaH KeWnH XaM (apk Kuiiaau. DJacTaHHU KUHUMra
KaiiTa WIUIAIIHUHT HMKKUTAa acOCHM YCyldM MaBXyld. BUpHUHYHMCH, 371acTaH TONACHHU DIIACTUK
OynmMaraH unra yparmaup.

3-pacm. D1acTaH TOIACHIAH MAXCYJIO0T OYJITyHUTra Kajap KeJand YuKuiM GoTo JaBxacu.

By Tabunit €ku cynpuit 6ynumu MyMkuH. OJMHTaH UM YpairaH TOJAHUHT KYPHUHHIIHN Ba
xycycusimiapura ara. IKKMHUYM yCyll - TYKYB jKapaéHuJ1a XaKUKHUM 31acTaH TOJIAJIapUHU KHAUMIIapra
kupuTuil. Knauk MHUKIOpAard sjactaH ¢akar yHHHT XyCYCHSTIApWHH MaTollapra KLUl YYyH
tanad kwimHaau. [umnap Kynaluink Ba yWFYHJIMKHM OLIMPUIN y4yH (akar TaxmuHaH 2% naaH
doiinananaau, >Hr OKOpU (GOU3 Cy3UIl KUMMMIIApH, KopceT €ku cnopT kuitmmiapuaa 15-40%
prlaCTaHra dTaau. Y Xedu KadoH ENFfu3 MIUIaTWIMAiaAM Ba Xap JIOoMM OoOIIKa Tonanap OwuiaH
apanamtupuianu.[4,8]

Taxauia Ba HaTHKaIap. [a3namanapHu TEKIIMPTUPUIL YUyH TOIIKEHT MIaxpuia )Koujaanras
“Y36eKHCTOH WMIMHMIi-cHHOB Ba cugar Hasopatu Mapkasu”, “UZ TEST” Enrun casoar
nmabopaTopuscHia CHHOBAAH YTKa3wian. HoTumoBuit Typaaru spkakjiap KOMaJuHUHT TYJIa KOMaIJIn
Typu yd4yH HaMyHara OJMHTAaH TPUKOTaX MAaToONapH Y30eKHCTOH Xamua XuToi JlaBnaTHMHMHT
Mmaronapuaup. CHHOBIAp HOpMaJl UKJIMM IIAPOUTHIATH XOHAAA YTKA3UIAU

1) 2) 3)

4- pacm. HamyHa y4yH y4 XuJ1 TYpAArd TPUKOTAXK MaTOJIApPH.
|
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1->xagBan
CHHOB Yy4yH HILJIATWITaH YCKYHaJIap
Ne | Vauor Bocutanapu /Cunos Kuécaam Ba kaauopaam
YCKYHAJIApU HOMH Typu, 3aBoJ pakamu TYFPUCHAATH MAbJIYMOT
1| O3a snekTp Kapumimk MT —420 Ne1042913-2023 16.11.2024
ymaarud Wnirada
Tepaommerp E6-13A Ne919598- 2023 17.11.2024
wuirada
2| DMCKTPOCTATHK MajijOH CT-01 Typaarm, Ne282419 Ne UZ-07/184-2023-
KYWIQHUIIHHA YITIOBYH .
cepus pakamiid 30.10.2024 #iunraua
YCKYyHa
3 | Kypurum mkapu BINDER FD115, cepus Ne UZ -09T/1883-2023-
pakamiu 20200000000941 17102023 #iunraua
4 | Kyn ¢yskmusuk y3um cuaoB | Mogemn “MT 120-10-01-01” No UZ-06/2400-2023
YCKyHacu 3aBNe120-10-01-01.07 18.10.2023 #iunraua
5 | OrupnukHH ynyar CY224C typnaru, Ne21323423 Ne UZ- 04/125-2023
MoOcJIamacu cepus paKamiiu 14.03.2023 jinnrada
6 Nmkanaguira
YUTAaMIIMJIMKHY aHUKJIAII TABER-5135 0 7N T 11123321 lléflgqua
YCKYHacu
7 | Mertain uuzruy Cepus Ne21402743, 0-1000mMm Ne UZ-06/2607-2023
raga 31.10.2023 i1 man
8 | fOpmmua panr GT-DO7 typrarn  W20075 | Ne UZ-09T/1319-2023
YUTAMITWIMTHHY aHUKJTAII Ba o
.y cepus pakamiid 07.09.2023 imnraya
KUMEBHI TO3aJ1alll YCKYHACH
9 | TekcTua mMatonapu Ba 103
I:II/IKO6J'IapI/IHI/I XaBO GT-C27A typnaru, W20076 Ne 1031240-2023
YTKa3yBYaHIUTHHH cepust paKkaMmiu
AHUKJIOBYM YCKyHA
10 | Uccuk, coByK Ba HAMJIUK Model KMH 512S Ne UZ-09T/1318-2023
WKJIMM Kamepacu NeS0220301010200226-001 07.09.2023 imnrada
11 | Xyn Ba KypyK
WIIKATAHAIITHAHT panT Crockmetr typaaru tm AATCC | Ne1043906-2023 11.12.2024
THaMITHIIMTHHA aHUKJIAIT M238 BB cepust pakamin Wniraga
2-KaaBai
CuHoBiap HaTHAKATAPH
Ne CHHOB TYpHHH HOMH Mebépuii Xyxxar CuHOB HaTHIKAJIAPH
(HauMeHOBaHHE BHA0B UCIIBITAHMIT) Oyiinya CMHOB
yeyJiapu
1 | Ynennoe nosepxuoctHoe snektpuueckoe | TOCT 19616 -74 3,6x10%, 2,4x10°
conporusienre, OM 1,9x10°
2 BO31YXOMPOHUIIAEMOCTh am>/m%c, He I'OCT ISO 9237- 157,2am*/m%c
meHee 60 213 183,9 nm/m’c,
193.5 nm/mPc
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3 | Cocras Tkanu, % I'OCT ISO 1833 - DIToneadup-70%
11- 2011 Xnonok-25%
Dnacras -5%
I'OCT ISO 1833- 2)Xmomnok-70%
11-2011 [onmaup-23%
Onacrtan-7%
I'OCT ISO 1833- 3)Homurdpup-58%
11-2011 Xnonok-35%
Dnacran-7%
4 | HanpsbkeHHOCTD IEKTPOCTATUYECKOTO I'OCT 32995 -2014 | 0,35 kV/m, 0,21 kV/m
0JIs1, HE JTOJKHA IPEBBIAaTh KB/M 0,35kV/m
5 | llupuHa TKaHU I'OCT 6611.4-73 190 cm, 192 cm, 168 cm
6 | Pa3pbiBHas Harpy3ka Mo neTeabHbIM T'OCT 8847-85 2659 N, 272,8 N,
cronoukam, N 279,2 N
7 | YcToMuMBOCTH OKpACKH, OasuIbl, HE I'OCT 9733.4-83 K ctupke—4/46; 4/46;
MEHEE I'OCT 9733.6-83 K mory-—4/46; 4/46;
K ctupke I'OCT 9733.27-83 K cyx. Tpenuro 46;40
K nory I'OCT 9733.7-83 K rmax c 3anax-40;46
K cyxomy Tpenuto I'OCT 9733.13-83
K opr. pactBopy , K max. ¢ 3anap
8 | [NoBepXHOCTHAS TIOTHOCTD, I/M> T'OCT 8845-87 529.2 r/m?, 2574 t/M?
411,2 v/m?

Xyaoca. Xynoca Kuiub alTraHaa razjaaMaiapHU TEKIIMPTUPHUIN ydyH TOLIKEHT Iaxpuaa
xKoiinamran “Y36eKiCTOH MIMHUIi-CHHOB Ba cudar Hasopatu mapkasu”, “UZ TEST” Exrun canoar
nabopaTtopusicuia CUHOBAAH YTKa3uinau. HoTtumnosuil Typaaru spkakiap KOMaJHHUHT TYJa KOMATIN
TypH yuyH (4-pacM) GUPUHYH Ba MKKHHYH TypAard TPUKOTaX MATONAPH Y 30eKUCTOHHUHT TPUKOTAXK
uiIad YMKApuIl KOpXOHAJapuJaH HaMyHa y4YyH OJMHIaH. YUWHYM TypJAaru HamMyHamu3 XHUTOU
HaBnarnnan kentupuirad Tpukotax martocuaup. [OCT cranmaptnan 8 X TypAaru YTKa3uiraH
CHHOB HaTWXajapura Kypa OUpMHYM XaMmJa yYMHYM TypAard TPUKOTAXX Maro TypUMH3 XaBO
YTKa3yBUAHJIUTH, paHIW, TapKUOMJaru TOJAJIAPHUHI XMCOOMIa Ba Ta3jlaMaHHMHI 0axop Ba Ky3
MaBCyMH Y4YyH O3pKakjiap HOTHIOBUHA KOMarura Moc OViraH SsIHTU MaxcyJaoT TypHUMH3ra Xap
TOMOHJIaMa MabKYJ KEJIJIH.
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USING FULL-CYCLE STRAIN GAUGES TO TEST THE MECHANICAL PROPERTIES
OF TEXTILE PRODUCTS

1Abdulazizov Shokirjon Abdurashidovich, ' Yuldashev Jamshid Qambaraliyevich,
SAkhtam Qosimov Akramovich ,*Yuldashev Rustam Ramziddinovich

'PhD student at Namangan Institute of Engineering and Technology

2Professor of the Knitted Fabrics Department at Namangan Institute of Textile Industry
3Candidate of Technical Sciences, Namangan Institute of Engineering and Technology
“Master's student at Namangan Institute of Engineering and Technology

Abstract. This study examines the use of full-cycle strain gauges for analyzing the mechanical
properties of textiles, including elasticity, tensile strength, and elongation. Strain gauges enable
precise, continuous measurement of deformation under various loads, simulating real-world stress
conditions. Key methods include experimental strain gauge testing, data acquisition, and
computational analysis. Results demonstrate the advantages of full-cycle strain gauges in accuracy,
repeatability, and versatility across textile materials. These findings aid in optimizing production,
ensuring quality, and advancing textile innovation, offering valuable insights for textile engineering
and quality control professionals.

Keywords: textile industry, mechanical properties, traditional testing mmethods, full-cycle
strain gauges, elasticity, tensile strength, hardness, elongation, etrain gauge data, woven fabrics,
knitted fabrics, nonwoven fabrics, stress-strain curves, cylic loading test, real-world application.

W CHOJB30BAHUE TEH30JATYUKOB IIOJTHOI'O IUKJIA IS UCHBITAHUIA
MEXAHNYECKHNX CBOMCTB TEKCTHUJIbHBIX U3JIEJIUI

AHHOTanusi. B »TOM wucciieoBaHMM paccMaTpUBAaeTCsl MCHOJIb30BAHME ITOJHOLMKIOBBIX
TEH30[JaTYMKOB IS aHaJIW3a MEXAHMYECKUX CBOMCTB TEKCTWJIBHBIX U3, BKIOYas
AIIACTUYHOCTh, MPOYHOCTh HA Pa3pblB W yAJTUHEHHE. TeH304aT4MKu OO0ECHeurBalOT TOYHOE,
HEeNpephIBHOE M3MepeHue aedopMaluy Ipy pa3inuHbIX Harpys3kax, UMUTHPYs pealbHbIe YCIOBUS
HanpspkeHus. KiroueBble MEeTo/ bl BKIIIOYAIOT SKCIIEPUMEHTAILHOE UCTIBITAHUE TEH30JaTYMKOB, COOp
JAHHBIX W BBIYMCIUTENIbHBIM aHaau3. Pe3ynbTaTsl 1€MOHCTPUPYIOT IPEUMYLIECTBA TEH301aTYUKOB
IIOJIHOTO LIMKJIA B TOYHOCTH, MOBTOPSEMOCTH M YHHUBEPCAIBHOCTHU JUISI TEKCTWIBHBIX MaTEpHaJIOB.
OTH pe3ynbTaThl IOMOral0T ONTUMHU3UPOBATh MPOU3BOICTBO, TAPAHTUPOBATh KAYECTBO U IPOABUTAThH
TEKCTUJIbHbIE MHHOBAIMH, IpeJyiaras LEeHHYI MUH()OPMALMIO Ul CHEIHATIUCTOB MO TEKCTHIBLHOM
MH)XCHEPUU U KOHTPOJIIO KaueCTBa.

KiroueBble  cjI0Ba:  TEKCTWIbHAsE  NPOMBIIUIEHHOCTb, MEXAaHMUYECKHE  CBOWCTBA,
TpaAULIMOHHBIE METOMBI MCIIBITAHUM, TEH30JaTUNKN MOJHOTO IIUKJIA, 3J1aCTUHYHOCTbh, IPOYHOCTh HA
pa3phIB, TBEPAOCTD, YINIMHEHNUE, JAHHbBIE TEH30/1aTYMKOB, TKAHBIE MAaTEPUAJIbl, TPUKOTAKHBIE TKaHHU,
HETKaHble MaTepuaJibl, KpUBbIE HaNpsKeHHe-aedopMalus, UCIIBITAHUE Ha LUKINYECKYIO HarpysKy,
peanbHOE IPUMEHEHHUE.

Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT’K HamHTII, 2025, Ne 1) -177 -


http://www.ntsi.uz/

TO‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR m)%

TO‘QIMACHILIK MAHSULOTLARINING MEXANIK XUSUSIYATLARINI
SINASH UCHUN TO*‘LIQ TSIKLLI TENZODATCHIKDAN FOYDALANISH

Annotatsiya. Ushbu tadqiqot to‘qimachilikning mexanik xususiyatlarini, shu jumladan
elastiklik, tortishish kuchi va cho‘zilishni tahlil qilish uchun to‘liq tsiklli deformatsiya
o‘lchagichlardan foydalanishni o‘rganadi. Deformatsiya o‘lchagichlar haqiqiy stress sharoitlarini
taglid qilib, turli xil yuklar ostida deformatsiyani aniq, uzluksiz o‘lchashni ta'minlaydi. Asosiy
usullarga deformatsiya o‘lchagichlarni eksperimental sinovdan o‘tkazish, ma'lumotlarni yig'ish va
hisoblash tahlili kiradi. Natijalar to‘liq tsiklli tenzodatchiklarning to‘qimachilik materiallari uchun
aniqlik, takrorlanuvchanlik va ko‘p qirrali bo‘lgan afzalliklarini ko‘rsatadi. Ushbu natijalar ishlab
chigarishni optimallashtirish, sifatni ta'minlash va to‘qimachilik innovatsiyasini rivojlantirishga
yordam beradi, to‘qimachilik muhandisligi va sifat nazorati bo‘yicha mutaxassislarga qimmatli
ma'lumotlarni taqdim etadi.

Kalit so‘zlar: to‘qimachilik sanoati, mexanik xususiyatlar, an'anaviy sinov usullari, to‘liq
tsiklli yuk xujayralari, elastiklik, cho‘zilish kuchi, qattiqligi, cho‘zilishi, tenzodatchik ma'lumotlari,
to‘qilgan matolar, trikotaj matolar, to‘qilmagan matolar, stress-deformatsiya egri chiziqlari, tsiklik
yuk testi, haqiqiy dastur.

Introduction. The textile industry plays a pivotal role in modern society, providing essential
materials for a wide range of applications, including clothing, medical textiles, automotive fabrics,
and industrial textiles. [1]. As the demand for high-performance textiles continues to rise, especially
in specialized fields like medical and automotive sectors, the need for more accurate and reliable
methods to assess these mechanical properties becomes ever more critical.

Traditional testing techniques, such as tensile testing, compression testing, and elongation testing,
have been widely used to evaluate the mechanical behavior of textiles [2]. While these methods are
useful for providing basic material characteristics, they often fail to offer a comprehensive
understanding of the material’s response to complex loading conditions. Traditional methods typically
focus on a single point or phase of material deformation, which limits the ability to predict how a
material will perform under real-world conditions, especially in situations involving repeated or
varying stresses [3].

Additionally, the following table highlights key mechanical properties commonly evaluated in
textile materials:

Table 1
Mechanical Properties of Textile Materials and Their Measurement Methods

Property Description Measurement Method
Elasticity Ability to return to original shape after | Strain gauge testing

deformation
Tensile Strength Maximum stress material can withstand | Tensile testing machine
Hardness Resistance to penetration or Indentation testing

deformation
Elongation Degree of stretch before breaking Strain measurement during

testing
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This paper aims to:
1.Explore the operational principles and methodologies of full-cycle strain gauges.
2.Demonstrate their application in testing various mechanical properties of textiles.
3.Highlight the advantages of using full-cycle strain gauges over conventional methods.
4.Present case studies and experimental results to validate their effectiveness.

This is where full-cycle strain gauges come into play. Full-cycle strain gauges are specialized
devices designed to measure strain and stress experienced by materials throughout an entire loading
and unloading cycle. This feature allows for a more complete analysis of the material's elastic and
plastic properties and offers valuable insights into its long-term performance under cyclical or
repetitive loading conditions [5]. By measuring both the magnitude and the rate of strain at multiple
points across the material’s surface, full-cycle strain gauges provide a thorough and dynamic view of
how textiles respond to various stress and strain environments [6]. Full-cycle strain gauges, therefore,
present an ideal tool for ensuring the reliability and durability of materials used in these demanding
fields. In addition, the ability to capture a full range of strain data enables the identification of weak
points and potential failure modes in textiles, thus helping to prevent premature material failure in
real-world applications [8]. Through a series of case studies and experimental results, this paper will
present evidence supporting the effectiveness of full-cycle strain gauges in improving the accuracy
of material assessments and ensuring better-performing textile products [9].

Ultimately, the goal is to improve the overall quality and sustainability of textile products,
ensuring they meet the increasing demands of modern industries and consumers [10].

By addressing these objectives, the study contributes to advancing testing techniques in textile
engineering and improving the reliability of material assessments.

Materilas and methods. This study investigates the mechanical properties of textile materials
by utilizing full-cycle strain gauges, aiming to provide a comprehensive understanding of their
deformation behavior under cyclic loading. The methods described here include sample selection,
experimental setup, testing procedures, and data analysis techniques, all of which are integral to
evaluating the efficiency of full-cycle strain gauges in capturing the mechanical characteristics of
textiles [11]. Below is a detailed description of the methods used in this research:

Selection of Textile Samples: The study focused on a wide variety of textile products to ensure that
the results could be generalized across different applications. Prior to testing, the samples were
conditioned in a standard climate chamber (20°C and 65% relative humidity) for 48 hours to ensure
consistent testing conditions, minimizing the potential impact of moisture content on the material
properties[12].

Instrumentation and Setup: The core of the experimental setup involved the use of full-cycle strain
gauges, which were carefully applied to the textile samples to monitor their strain and stress during
both the loading and unloading phases of the cyclic loading test [13]. The machine was capable of
varying load levels and frequencies to simulate real-world stresses that textiles are exposed to, such
as repetitive stretching or compression [14]. The setup allowed for precise control over the test
conditions, ensuring that the results were consistent and replicable.

Testing Procedure: The cyclic loading process involved multiple cycles of stretching and
relaxing the material, which replicated the real-world conditions where textiles often undergo
repeated stress or deformation (e.g., seat upholstery, medical bandages, or sports clothing) [15].
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The textile samples were loaded up to their maximum tensile strength, after which the load
was released, and the sample was allowed to relax[16]. This process was repeated for a set number
of cycles to assess how the material behaved over time under repeated stress.

Evaluation of Mechanical Properties: The mechanical properties of the textile samples were
evaluated based on the data obtained from the strain gauges [17].

Elongation data provided insight into the material’s ductility and its ability to stretch without
breaking.

Data Analysis and Statistical Methods: Once the data were collected, detailed analysis was
performed to understand the mechanical behavior of the textiles under cyclic loading conditions. The
strain data were plotted against stress to generate stress-strain curves, which provided insight into the
material's elasticity, yield point, and ultimate tensile strength. The full-cycle strain data were
compared to results from traditional testing methods, such as tensile testing and elongation
measurements, to validate the effectiveness of the full-cycle strain gauges [18-19].

Case Studies and Application in Real-World Conditions: To further validate the effectiveness of the
full-cycle strain gauges, several case studies were conducted in which textile samples were subjected
to real-world stress conditions. These included testing automotive seat covers, medical textiles (e.g.,
compression bandages), and fabrics used in wearable technology [20]. The aim was to assess how
textiles performed under conditions that involved repeated deformation and stress, such as constant
flexing, compression, and stretching.

These case studies demonstrated that full-cycle strain gauges offer a more accurate representation of
material behavior under repeated and cyclic stress, compared to traditional methods [21].
Comparison with Conventional Testing Methods: Finally, the data obtained from the full-cycle strain
gauges were compared with the results of traditional mechanical testing methods such as tensile
strength testing, hardness testing, and elongation measurement. This comparison allowed for an
evaluation of the advantages and limitations of using full-cycle strain gauges for textile testing [22-
23].

Results: This section presents the key findings from the use of full-cycle strain gauges to
assess the mechanical properties of textile materials. By examining the strain data collected during
cyclic loading and unloading phases, we analyzed several important material characteristics,
including elasticity, tensile strength, elongation, and hardness. The results provide insights into the
ability of full-cycle strain gauges to enhance the accuracy and reliability of mechanical testing for
textile products [25]. Additionally, comparisons with traditional testing methods are discussed to
demonstrate the advantages of this advanced technique.

Elasticity: Elasticity refers to a material’s ability to return to its original shape after experiencing
deformation. The strain data obtained from the full-cycle strain gauges provided a clear representation
of the elastic behavior of each textile type during the unloading phase.

*Woven Fabrics: Woven fabrics showed superior elasticity, with minimal residual strain following
each unloading phase. These fabrics almost completely returned to their original shape after being
stretched, which is indicative of their high elastic recovery. The strain data revealed that woven
textiles can withstand significant deformation while maintaining their structural integrity.

*Knitted Fabrics: Knitted textiles exhibited moderate elasticity. After the unloading phase, these
materials showed some residual strain, indicating that although they could return to their original
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form, they experienced more permanent deformation compared to woven fabrics. This suggests that
knitted textiles have a lower elastic limit and may not recover fully after repeated stresses.
*Nonwoven Textiles: Nonwoven fabrics displayed the lowest elasticity, with substantial residual
strain visible after the unloading phase. This suggests that nonwoven materials tend to undergo plastic
deformation more easily than woven and knitted textiles, leading to permanent shape changes even
under moderate stresses.

These findings underscore the value of full-cycle strain gauges, as they allow for a detailed
analysis of elasticity across a range of textile materials, which is crucial for industries requiring
materials with high durability and recovery properties [25].

Tensile Strength: Tensile strength is one of the most important mechanical properties of textile
materials, defining the maximum amount of stress a material can withstand before breaking. The
strain gauge data provided insight into the stress-strain behavior of textiles during loading, allowing
for the precise calculation of tensile strength [26-27].

*Woven Fabrics: Woven textiles exhibited the highest tensile strength among the materials tested. The
maximum stress the woven fabrics could tolerate before failure was approximately 200-250 MPa,
reflecting their suitability for applications that require high strength, such as industrial textiles,
automotive seating, and protective clothing.

*Knitted Fabrics: Knitted fabrics showed lower tensile strength compared to woven materials, with
the maximum stress values ranging from 120 MPa to 180 MPa. While these materials were still
strong, their lower tensile strength makes them more suitable for applications that demand flexibility,
such as sportswear, activewear, and casual clothing.

*Nonwoven Textiles: Nonwoven fabrics had the lowest tensile strength, with a maximum stress
threshold of approximately 80-100 MPa. These materials, while suitable for less demanding
applications, such as disposable textiles or medical bandages, are more likely to fail under high stress.

The full-cycle strain gauges provided accurate tensile strength measurements, offering a more
comprehensive view of the material's behavior throughout the entire loading cycle, rather than relying
solely on the point of failure, as is the case with traditional tensile testing [28].

Elongation: Elongation refers to the degree of stretch a material undergoes before failure, which is a
key indicator of its ductility and flexibility [29]. The strain data collected during the loading phase
allowed for a thorough assessment of elongation in various textile materials.

*Woven Fabrics: Woven textiles demonstrated lower elongation, typically stretching by 5-8% before
failure. This relatively low elongation indicates that woven fabrics are less flexible and more prone
to breaking under excessive strain, making them suitable for rigid applications such as upholstery or
structural components.

*Knitted Fabrics: Knitted textiles exhibited higher elongation, typically stretching by 10—15% before
breaking. This increased flexibility and stretchability make knitted fabrics ideal for applications
where comfort and fit are important, such as in activewear, sportswear, and fashion apparel.
*Nonwoven Textiles: Nonwoven fabrics showed the highest elongation, with some materials
stretching by up to 20% before failure. This high elongation capacity suggests that nonwoven textiles
are highly flexible, making them ideal for applications such as medical textiles, diapers, and other
products requiring significant stretchability and deformation without tearing.
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The full-cycle strain gauges were particularly valuable in assessing elongation, as they
continuously recorded strain data throughout the entire loading and unloading phases, providing a
more accurate representation of material behavior under repetitive loading conditions.

Hardness: While full-cycle strain gauges do not directly measure hardness, the strain data
obtained during cyclic loading can be correlated with hardness measurements obtained through
indentation testing. Hardness reflects the resistance of a material to penetration and surface
deformation, and it is a key property for evaluating the durability of textiles in practical applications
[30].

*Woven Fabrics: Woven textiles demonstrated higher hardness, which was consistent with the strain
data showing that these fabrics exhibited higher resistance to deformation. The full-cycle strain
gauges recorded lower strain during the loading phase, indicating that woven fabrics were less prone
to indentation and surface damage.

*Knitted Fabrics: Knitted fabrics showed moderate hardness. While they displayed more strain during
loading than woven fabrics, they still exhibited resistance to indentation, particularly at lower stress
levels.

Nonwoven Textiles: Nonwoven fabrics showed the lowest hardness, with strain measurements
indicating greater surface deformation. This lower hardness reflects the softer, more flexible nature
of these materials, which are designed for applications requiring high deformability, such as hygiene
products or medical bandages.

Comparison with Traditional Testing Methods: One of the most important aspects of this study
was comparing the results obtained from full-cycle strain gauges with those from traditional
mechanical testing methods, such as tensile testing, elongation measurement, and indentation testing
[31-32]. The full-cycle strain gauges provided several advantages:

*Continuous Data Collection: Unlike traditional tensile testing, which provides data only at specific
points during loading (e.g., maximum tensile strength), full-cycle strain gauges allowed for
continuous monitoring of strain throughout both the loading and unloading phases. This provided a
more comprehensive understanding of the material's behavior under stress.

*Enhanced Accuracy: Full-cycle strain gauges offered a more accurate representation of material
properties, particularly in terms of elasticity and elongation. The ability to capture the strain response
during unloading cycles provided data on how materials recover after deformation, which traditional
methods do not typically measure.

*Better Correlation with Real-World Performance: The cyclic loading test better reflects real-world
conditions, where materials are often subjected to repeated stresses, unlike single-pass tensile tests.

This made full-cycle strain gauges particularly useful for testing materials used in applications
with cyclic or repetitive loading, such as automotive seat covers, sportswear, and industrial fabrics.
Stress-Strain  Curves: The stress-strain curves generated from the full-cycle strain gauge
measurements provided clear insights into the mechanical properties of the textile materials. These
curves allowed for the visualization of key properties, such as the material’s elastic modulus, yield
point, and ultimate tensile strength [33]. The stress-strain curves for the different textile materials
revealed:

*Woven Fabrics: The stress-strain curve for woven fabrics showed a steep initial slope, indicating
high stiffness and a higher elastic modulus. The curve also demonstrated a sharp transition from
elastic to plastic deformation, with a distinct yield point before failure.
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*Knitted Fabrics: The stress-strain curve for knitted fabrics had a more gradual slope, reflecting their
greater flexibility and lower stiffness. The curve also showed a more pronounced elongation before
failure, consistent with the higher elongation values observed during testing.

*Nonwoven Textiles: The stress-strain curve for nonwoven textiles showed the lowest slope,
indicating low stiffness and high deformability. The curve exhibited a longer plastic deformation
phase, with significant elongation before failure.

These curves provided valuable information about the material's mechanical behavior and

helped validate the use of full-cycle strain gauges for comprehensive material testing.
Discussion: The use of full-cycle strain gauges in evaluating the mechanical properties of textile
products has provided valuable insights into the behavior of these materials under cyclic loading
conditions. The results presented in this study demonstrate how full-cycle strain gauges can enhance
our understanding of key mechanical properties such as elasticity, tensile strength, elongation, and
hardness [34]. In this section, we will discuss the implications of these findings, their advantages over
traditional testing methods, and the potential applications of full-cycle strain gauges in textile
engineering.

Enhanced Understanding of Material Behavior: One of the primary advantages of using full-

cycle strain gauges in textile testing is their ability to capture the material's behavior throughout both
the loading and unloading phases of stress. Traditional testing methods, such as tensile tests and
elongation measurements, typically focus on a single point or a limited range of the material's
deformation [35]. By providing detailed strain data across multiple loading cycles, full-cycle strain
gauges offer a more comprehensive view of the material's mechanical behavior, enabling more
accurate predictions of its long-term performance.
Elasticity and Recovery: Elasticity, or a material’s ability to return to its original shape after
deformation, is a critical factor in many textile applications, especially those requiring repeated
bending, stretching, or compression. The results from this study indicate that woven fabrics exhibited
the highest elasticity, as evidenced by their near-complete recovery after unloading. In contrast,
nonwoven textiles showed the lowest elasticity, with substantial permanent deformation after cyclic
loading.

The detailed strain data provided by full-cycle strain gauges were essential in quantifying the
recovery behavior of each textile type. This information is particularly relevant in the development
of textiles used in applications where material performance must remain consistent over time. For
instance, automotive textiles and medical fabrics require materials that retain their shape and strength
after prolonged use, and full-cycle strain gauges help designers select materials with the most suitable
elasticity for such applications [36].

Tensile Strength and Durability: Tensile strength is another crucial property that dictates how much
force a material can withstand before it fails. The study’s findings reveal that woven textiles
demonstrated superior tensile strength compared to knitted and nonwoven fabrics. This makes woven
fabrics more suitable for high-stress applications that require durability, such as in industrial textiles
or heavy-duty automotive seating [37].

Elongation and Flexibility: Elongation is a key indicator of a material's flexibility and ability to stretch
before breaking. The results from this study showed that knitted fabrics exhibited the highest
elongation, followed by nonwoven textiles, and then woven fabrics. This indicates that knitted textiles
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are more suitable for applications that demand flexibility, such as in sportswear, activewear, and
clothing that requires a significant degree of stretchability [38-39].
Hardness and Surface Resistance: While full-cycle strain gauges did not directly measure hardness,
the data collected during the loading and unloading phases could be correlated with hardness
measurements obtained from indentation testing.
However, their flexibility and high elongation make them ideal for use in products such as diapers,
medical bandages, and other disposable textiles, where softness and comfort are prioritized over
hardness [40].
Advantages Over Traditional Testing Methods: One of the significant contributions of this study is
the demonstration of how full-cycle strain gauges can overcome the limitations of traditional testing
methods. Conventional tests, such as tensile testing, elongation measurement, and hardness testing,
provide valuable data but are often limited in scope, focusing on specific points in the material’s
behavior. Full-cycle strain gauges, on the other hand, offer a more holistic approach by capturing
strain data across the entire loading and unloading cycle, which is more representative of how
materials perform under real-world conditions [41-42].
Potential Applications in Textile Engineering: The use of full-cycle strain gauges in textile testing has
the potential to revolutionize the way we assess and design textile materials. By offering more precise
and reliable data on mechanical properties, these gauges can be used to optimize material selection,
design, and manufacturing processes for a wide range of applications [43].
*Automotive Textiles: Full-cycle strain gauges can be used to test the performance of fabrics used in
automotive interiors, such as seat covers and upholstery. These materials are subject to repeated stress
and deformation, making it crucial to evaluate their elasticity, tensile strength, and durability under
cyclic loading conditions.
*Sportswear and Activewear: For sportswear and other activewear applications, where comfort,
flexibility, and stretchability are paramount, full-cycle strain gauges can be used to assess how well
textiles perform under repetitive stretching and compression.
*Medical Textiles: Medical textiles, such as bandages, wound dressings, and surgical gowns, require
materials that are not only durable but also flexible and soft. Full-cycle strain gauges can help evaluate
the mechanical properties of these materials, ensuring their suitability for use in healthcare settings.
Conclusion. The results of this study highlight the significant advantages of full-cycle strain
gauges in testing the mechanical properties of textile materials. By capturing strain data throughout
both the loading and unloading phases, full-cycle strain gauges provide a more detailed and accurate
assessment of key material properties, such as elasticity, tensile strength, elongation, and hardness.
This continuous data collection enables a deeper understanding of material behavior under
real-world, cyclic loading conditions, making full-cycle strain gauges especially valuable for
industries where textiles are subjected to repeated stresses, such as automotive, medical, and
sportswear applications. Furthermore, the ability to continuously monitor strain during both loading
and unloading allows for more reliable and comprehensive evaluations of material performance.
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CL-P DASTLABKI YIRIK IFLOSLIKLARDAN TOZALASH MASHINASI
KONSTRUKSIYASINI TAKOMILLASHTIRILISHI NATIJASIDA OLINGAN IP SIFATINI
BAHOLASH

Gulruh Matchanova', Xusanxon Bobojanov?, Sherzod Qorabayev?, Jahongir Soloxiddinov?,
Sanjar Tojimirzayev’
'Urganch davlat universiteti
2Namangan davlat texnika universiteti

Annotatsiya. Ushbu maqolada CL-P paxta tolasini dastlabki tozalash mashinasi
konstruksiyasini takomillashtirilishi natijasida olingan ip namunalarining sifat ko‘rsatkichlari tahlili
keltirilgan. Tadqiqot davomida yangi modifikatsiyalangan tola tozalash texnologiyasining ip fizik-
mexanik xossalariga ta’siri o‘rganilgan. Eksperimental sinovlar natijalari shuni ko‘rsatadiki, yangi
texnologiya yordamida ipning chiziqiy zichligi, uzilish kuchi, tukdorlik darajasi va ifloslik miqdorida
jjobiy o‘zgarishlar kuzatilgan. Tajriba natijalari Uster statistikasi bilan solishtirilgan holda baholanib,
yangi texnologiyaning samaradorligi tasdiglangan. Tadqiqot natijalari paxta tolasini tozalash
texnologiyalarini yanada rivojlantirish va ilg‘or usullarni joriy qilishning samaradorligini ko‘rsatadi.

Kalit so‘zlar: CL-P tozalash mashinasi, baraban qoziqlari, paxta tolasi, Uster statistika,
chiqindi miqdori, chang miqdori, ip sifati.

OIHEHKA KAYECTBA HUTH, IOJTYYEHHOI'O B PE3YJIBTATE YIYUYILIEHUSA
KOHCTPYKIIUY MAIIIUHBI MIEPBUYHOM OUNCTKH KPYITHBIX 3ATPISHEHUI
CL-P

AHHoTanusi. B crathe mpesncTaBieH aHanu3 MoKa3aTeled KauecTBa OOpas3loB MPSKH,
MMOJIYYCHHBIX B PE3YIbTATC YIYUIICHUA KOHCTPYKIHMHU MAIIWHBI HpeﬂBapHTeJIBHOﬁ OYHCTKHN
xJonkoBoro BosokHa CL-P. B xoze nccnenoBanus OblI0 M3y4€HO, KaK HOBasi YCOBEPILICHCTBOBAHHAS
TEXHOJIOTHSI OYUCTKM BOJOKOH BIMAET Ha MEXaHWYeCKHMe U (U3NYECKHE CBOMCTBA MPSKH.
Pe3ynbTarel SKCHEPUMEHTAIBHBIX HCHBITAHMM IMOKAa3bIBAIOT, YTO IpPHU HCHOIB30BAHUM HOBOU
TEXHOJIOTMM JIMHEWHas IJIOTHOCTb, Pa3pblBHAs IMPOYHOCTb, BOPCUCTOCTh U COPHOCTH MPSIKU
yiydiatTcs. Pe3ynbrarsl sKkciepuMeHTa ObLIN OIICHEHBI MyTEeM CpaBHEHHS ¢ cTarucThkou Uster,
9TO MOATBEPAIIO () (HEKTUBHOCTH HOBOM TEXHOJIOTUU. Pe3ynbTarhl HCCIeI0BaHUI MOKA3bIBAIOT, YTO
UCIIOJIb30BaHUE IIEPENOBBIX METONOB M JaJbHEWIIEE pa3BUTHE TEXHOJOTUN OYMCTKHU XJIOIIKOBOI'O
BOJIOKHA 3()()eKTUBHBI.

KuaroueBblie ciioBa: Bopc OapabaHa, XJIOMKOBOE BOJIOKHO, cTaTtucThka Uster, KOIUYECTBO
OTXO0A0B, KOJIMYCCTBO ITbUIA, KAYCCTBO MNPSAKU U OYUCTHUTCIIbHAA MallliHa CL-P.

ASSESSMENT OF THE IP QUALITY ATTAINED AS A CONSEQUENCE OF THE CL-P
PRIMARY LARGE CONTAMINATION CLEANING MACHINE'S ENHANCED LAYOUT

Annotation. An examination of the quality indicators of yarn samples acquired as a
consequence of refining the CL-P cotton fiber pre-cleaning machine's design is presented in this
article. We investigated the impact of the recently altered fiber cleaning procedure on the mechanical
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and physical characteristics of yarn during the investigation. Experimental test findings indicate that
the new technology produced beneficial changes in the yarn's linear density, breaking strength,
hairiness level, and impurity content. The efficiency of the new method was verified by comparing
the experimental findings with the Uster statistics. The study's findings demonstrate the value of
advancing cotton fiber cleaning technologies and implementing cutting-edge techniques.

Keywords: CL-P cleaning machine, drum piles, cotton fiber, Uster statistics, waste amount,
dust amount, yarn quality.

Kirish. Paxta tolasini dastlabki tozalash jarayoni to‘qimachilik sanoatida muhim
bosqichlardan biri hisoblanadi. Bu jarayon tolalar sifatiga bevosita ta’sir etib, ulardan tayyorlanadigan
iplarning fizik-mexanik xossalarini yaxshilashda eng asosiy jarayonlardan biridir. So‘nggi yillarda
paxta tolasini tozalash mashinalarining konstruksiyasini takomillashtirish bo‘yicha qgator tadqiqotlar
olib borilgan bo‘lib, ularning asosiy maqsadi tola tarkibidagi chiqindi miqdorini kamaytirish,
yigirishga yaroqli tolalarni maksimal darajada saqlab qolish va ip sifatini yaxshilashdan iboratdir [1].

Jahon tajribasiga nazar tashlansa, Turkiya, Xitoy, AQSh va O‘zbekistonda olib borilgan
tadqiqotlar paxta tolasi sifati va tozalash samaradorligini oshirishga qaratilgan. Masalan, Smith va
Johnson [2] oz tadqiqotlarida baraban tipidagi tozalash mashinalarining geometriyasi va tezligini
o‘zgartirish natijasida ip sifati sezilarli darajada yaxshilanishini aniqlaganlar. Xitoylik tadqiqotchilar
[3] tolalarning minimal shikastlanishini ta’minlash magsadida tozalash jarayonida havo oqimini
optimallashtirish bo‘yicha takliflar kiritganlar. Shu bilan birga, Murodov va Abdurahmonov [4]
O‘zbekistonda ishlab chiqilgan yangi avlod tozalash mashinalarining samaradorligini sinovdan
o‘tkazib, ularning ifloslikni kamaytirish borasida an’anaviy usullardan 15-20% ustunligini
ko‘rsatganlar.

Paxta tozalash mashinalarining modernizatsiyasi natijasida ip sifatining yaxshilanishi
bo‘yicha ko‘plab tadqiqotlar olib borilgan. Masalan, Uster statistika usuliga asoslanib o‘tkazilgan
tadqiqotlar [5] iplarning chiziqiy zichligi, tukdorligi va mustahkamligi kabi ko‘rsatkichlar bo‘yicha
sifatning yaxshilanganligini tasdigqlagan. Bundan tashqari, Karimov va Rasulov [6] tomonidan
amalga oshirilgan tadqiqotlarda paxta tolalarining dastlabki tozalash bosqichidagi yo‘qotishlar
minimal darajaga tushirilgan holatda ip sifati sezilarli darajada oshirilishi isbotlangan.

Paxta tolasini dastlabki tozalash mashinalari bo‘yicha olib borilgan yana bir muhim tadqiqot
Ishakov va Safarov [7] tomonidan amalga oshirilgan bo‘lib, ular tozalash uskunalarining tezligini
o‘zgartirish orqali chiqindilarni kamaytirish va tolalarning uzunligini maksimal darajada saqlash
mumkinligini aniqlaganlar. Boshqa tadqgiqotlarda [8] an’anaviy va zamonaviy tozalash mashinalari
solishtirilib, yangi texnologiyalarning ifloslikni kamaytirish va ip sifati bo‘yicha aniq ustunlikka ega
ekanligi qayd etilgan.

Tahlillar shuni ko‘rsatadiki, dastlabki tozalash jarayonida qo‘llanilayotgan innovatsion
texnologiyalar ip sifati va paxta tolalarining fizik-mexanik xossalarini sezilarli darajada yaxshilash
imkonini beradi. Shu sababli, kelgusida paxta tozalash texnologiyalarini yanada rivojlantirish va
avtomatlashtirishga oid tadqiqotlarni kengaytirish zarur.

Bundan tashqgari, zamonaviy dastlabki tozalash texnologiyalarida ragamli monitoring va
avtomatlashtirish tizimlaridan foydalanish muhim ahamiyat kasb etmoqda. Misol uchun, Walker va
Peterson [9] o°z tadqiqotlarida sun’iy intellekt asosida ishlovchi tozalash tizimlarining joriy qilinishi
natijasida ip sifati bo‘yicha barqaror natijalar qayd etilganini ta’kidlaganlar.
|
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Ushbu yondashuv to‘qimachilik sanoatida yo‘qotishlarni minimallashtirish va ishlab
chigarish jarayonining samaradorligini oshirish imkonini beradi.

J. Mirzaboyev [10] tomonidan olib borilgan tadqiqotlarda yigirish korxonalarida
ishlatiladigan tozalash mashinalarida ilk bor perforasiyali sirt qo‘llash usuli ishlab chiqilgan.
Shuningdek, arra tishlar va perforasiyalangan sirtning tolalar harakatiga ganday ta’sir etishi
o‘rganilgan.

Tadqiqot natijalariga ko‘ra, perforasiyali sirtni qo‘llash tufayli tozalash jarayonida hosil
bo‘ladigan chiqindidagi yigirishga yaroqli tolalar miqdori kamayishi kuzatilgan. Shuningdek, bosim
ortishi natijasida tola oqimi tezligi oshib, bu esa tola gatlamining siyraklashishiga olib kelishi
aniqlangan. Tadqiqot muallifi tola qatlami ganchalik siyrak bo‘lsa, tozalash samaradorligi shunchalik
yuqori bo‘lishini ta’kidlagan.

M.Sadikov [11] izlanishlari davomida paxta tolasini chang va mayda iflosliklardan tozalash
mashinasi (SP-DX) ning konstruksiyasiga o‘zgartirishlar kiritib, tolali mahsulot tarkibidan chang va
mayda iflosliklarni samarali tozlashga erishgan. Tadqiqotlar davomida mashinadagi qiya sirtni
tebranuvchan qilinib, sirtga quyi qismidan ekssentrik val yordamida zarbiy ta’sir qilingan. Bu esa sirt
yuzasida mayda chiqindi va changlarni o‘rnab qolishini oldini olib, tozalash samaradorligiga sezilarli
ta’sir ko‘rsatgan.

Xulosa qilib aytganda, paxta tolasini dastlabki tozalash mashinalarining konstruksiyasini
takomillashtirish orqali tozalash samaradorligini oshirish hozirgi kundagi dolzarb masalalardan
biridir. Shu nuqtai nazardan, yangi texnologiyalarni joriy etish, ilmiy tadqiqotlarni kengaytirish va
avtomatlashtirish tizimlarini ishlab chiqish paxta tolasini tozalashni yangi bosqichga olib chiqishi
mumkin.

Metodlar. Tadqiqot davomida paxta tolasining dastlabki tozalash jarayonida fizik-mexanik
xossalarini baholash uchun eksperimental va statistik tahlil usullari qo‘llanildi. Eksperimentlar CL-P
tozalash mashinasining yangilangan varianti va an’anaviy usulda ishlov berilgan tolalar orasidagi
farqlarni aniqlashga qaratildi.

Eksperimental tadqiqotlar UrgTex korxonasidagi laboratoriyada o‘tkazildi. Korxonada
mavjud Uster HVI jihozida paxta tolasi xossalarini, Uster Afis Pro jihozida yarim tayyor mahsulotlar
xossalarini hamda Uster Tester va Tenzorapid jihozlarida ip sifat ko‘rsatkichlarini tekshirildi.

Tajribalar davomida ip namunalarining chiziqiy zichligi, uzilish kuchi, tukdorlik darajasi,
yo‘g‘on va ingichka joylarning soni hamda chiqindi miqdori Uster Statistika standartlariga muvofiq
baholandi. Har bir tajriba besh marta takrorlanib, o‘rtacha qiymatlar hisoblandi.

Statistikaning ishonchliligi uchun dispersion tahlil usuli qo‘llanilib, P<0.05 darajasida
ishonchlilik tekshirildi.

Bundan tashqari, tajriba natijalari an’anaviy usullar bilan solishtirilib, yangi
modifikatsiyaning samaradorligi baholandi. Analiz natijalari grafik va jadval ko‘rinishida keltirildi.

Natija va muhokamalar. Tadqiqotlar davomida ma’lum bo‘ldiki, CL-P dastlabki tozalash
mashinasining ikkinchi barabanidagi qoziqlarning o‘lchamlari va miqdorining o‘zgartirilishi ipning
fizik-mexanik xossalariga sezilarli ta’sir ko‘rsatgan.

Ipning sifat ko‘rsatkichlari chuqur tahlil gilinganda, tajriba variantining korxona variantiga
nisbatan ko‘plab jihatlarda yaxshilanganligi kuzatilgan. Shu bilan birga, Uster Statistika 5%, 25% va
50% ko‘rsatkichlari nazorat guruhi sifatida olinib, tajriba va korxona variantlarining ulardan farqi
tagqoslangan. Ipning fizik-mexanik ko‘rsatkichlari jadvali quyida keltirilgan (1-jadvalga qarang).
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Yuqoridagi jadval natijalarini tahlil giladigan bo‘lsak, ipning chiziqiy zichlik bo‘yicha
variatsiya koeffitsiyenti (CVm%) tajriba variantida 14,19% ni tashkil etib, korxona variantiga
nisbatan 2,74% ga yaxshilangan. Tajriba variantining ushbu ko‘rsatkichi Uster 5% ga nisbatan 7,68%,
Uster 25% ga nisbatan 0,56% pastroq, lekin Uster 50% ko‘rsatkichidan 6,53% yaxshiroq natijani
ko‘rsatmoqda. Bu esa ipning zichligi bo‘yicha barqarorlik oshganini tasdiqlaydi.

Uzilish kuchi tajriba variantida 301,28 sN bo‘lib, korxona variantiga nisbatan 1,96% ga
yugorilagan. Biroq, Uster 5% ko ‘rsatkichi bilan tagqoslaganda 11,39% ga past, Uster 50% ga nisbatan
esa 4,16% yugqori natija qayd etilgan. Shu kabi holat nisbiy uzilish kuchida ham kuzatiladi. Tajriba
variantida bu ko‘rsatkich 15,39 sN/teks bo‘lib, korxona variantiga qaraganda 1,99% yuqoriroq, Uster
5% bilan taqqoslaganda 10,00% past, ammo Uster 50% ga nisbatan 4,12% yuqori. Nisbiy uzilish
kuchi bo‘yicha variatsiya koeffitsiyenti tajriba variantida 8,03% ni tashkil etib, korxona variantidan
1,35% past. Uster 5% bilan solishtirganda 0,25% yaxshiroq natija qayd etilgan, biroq Uster 50%
ko‘rsatkichi bilan taqqoslanganda 10,17% ga yaxshiroq natija ko‘rsatgan.

Uzayish ko‘rsatkichi tajriba variantida 5,89% bo‘lib, bu korxona variantiga qaraganda 5,61%
past. Uster 5% bilan solishtirilganda 12,88% past bo‘lsa, Uster 50% ko‘rsatkichi bilan tagqoslaganda
]
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esa 3,06% yugqori. Ingichka joylar soni (—50%) tajriba variantida 5 ta/km bo‘lib, korxona variantiga
qaraganda 25% ga ko‘paygan. Biroq, bu ko‘rsatkich Uster 5% bilan solishtirilganda 66,67% yuqori,
Uster 50% ga garaganda esa 61,54% yaxshi natija qayd etgan. Yo‘g‘on joylar soni (+50%) tajriba
variantida 109 ta’km bo‘lib, korxona variantiga nisbatan 12,10% ga kamaygan. Uster 5% bilan
solishtirilganda esa 75,81% past, Uster 50% bilan taqqoslanganda esa 3,81% yuqori.

Nepslar soni (+200%) tajriba variantida 260 ta/km bo‘lib, korxona variantiga nisbatan deyarli
o‘zgarmagan (+0,78%). Uster 5% bilan taqqoslanganda 113,11% yuqori, Uster 50% bilan
taqqoslaganda esa 19,27% yuqori ekanligi qayd etilgan. Uster tukdorlik qiymati, H, uzunligi 1 sm.
ipdan chiqadigan barcha tuklarning umumiy uzunligini sm. da ifodalaydi.Tukdorlik ko‘rsatkichi
tajriba variantida 5,49 bo‘lib, korxona variantidan 0,54% past natija qayd etilgan. Uster 5% bilan
solishtirganda 8,50% past, Uster 50% bilan taqqoslanganda esa 15,54% past natija qayd etilgan.
Chang miqdori tajriba variantida 267 ta’km bo‘lib, korxona variantiga nisbatan 28,61% ga kamaygan.
Bu Uster 5% bilan solishtirganda 12,61% past, lekin Uster 50% bilan taqqoslanganda 44,73% past
ekanligi qayd etilgan. Ifloslik miqdori tajriba variantida 4 ta/km bo‘lib, korxona variantidan 20% past
natija qayd etilgan. Uster 5% bilan tagqoslanganda 50% past bo‘lsa, Uster 50% bilan taqqoslaganda
teng natija gayd etilgan.1-jadvalda keltirilgan ma’lumotlarni visual baholash uchun quyida grafik
keltirilgan (1-rasmga garang).
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1-rasm. Ipning fizik-mexanik ko‘rsatkichlari qiyosiy grafigi.

1-rasmdagi grafikdan ham ma’lumki, tajriba variantining ko‘rsatkichlari Uster 5%, 25% va
50% standartlariga nisbatan ancha yaqinlashib, ip sifatini sezilarli darajada yaxshilangan. Aynigsa,
uzilish kuchi, nisbiy uzilish kuchi, chiziqiy zichlik variatsiyasi va chang miqdori bo‘yicha tajriba
natijalari korxona variantidan ustun kelgan. Bu esa CL-P tozalash mashinasining takomillashtirilishi
paxta tolasini yanada sifatli tozalash va ip xossalarini yaxshilash imkonini berishini tasdiglaydi.

Xulosa. Tadqiqot natijalari shuni ko‘rsatadiki, CL-P dastlabki tozalash mashinasining
takomillashtirilishi ip sifatini sezilarli darajada yaxshilashga imkon beradi. Tajriba natijalariga ko‘ra,
yangi konstruksiyadagi tozalash mashinasi ipning fizik-mexanik ko‘rsatkichlariga ijobiy ta’sir etib,
chiziqly zichlikning barqarorligi, uzilish kuchi, tukdorlik, chang va ifloslik darajasi kabi
parametrlarni yaxshilagan. Tajriba natijalari Uster statistikasi mezonlariga nisbatan yuqori natijalarga
erishganini ko‘rsatadi. Ushbu tadqiqot natijalari paxta tolasini tozalash texnologiyalarini yanada
rivojlantirish va ilg‘or usullarni joriy qilish zarurligini ko‘rsatadi. Kelgusida avtomatlashtirilgan
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nazorat tizimlarini ishlab chiqish va tozalash jarayonining optimallashtirilgan modellarini yaratish
muhim ahamiyat kasb etadi.
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HALQALI YIGIRISH MASHINASIDA YIGIRILGAN QO‘SHALOQ IP XOSSALARIGA
URCHUQ AYLANISHLAR SONINING TA’SIRI TADQIQI

Ro‘zibayev Nuriddin Nurali o°g‘li', Jumaniyazov Qadam Jumaniyazovich?,
Erkinov Zokir Erkinboy o‘g‘li’

Toshkent to'gimachilik va yengil sanoati instituti'
Namangan Davlat texnika universiteti

Annotatsiya. Ushbu maqgolada qo‘shaloq ip xossalariga urchuq aylanishlar sonining ta’siri
mavjudligi tajriba ysuli bilan aniglandi. Tuzilgan matematik tenglamalarni Fisher va Styudent
mezonlari yordamida tekshirilganda ularning ko‘rsatkichlari ahamiyatga molik deb hisoblandi.
Qo‘shaloq ipining kuch ta’siridagi uzayish grafigi olindi. Kiruvchi parametrning chiquvchi
parametrga ta’siri o‘rganildi. Halqali yigirish mashinasi urchuqlarining aylanishlar sonini to‘g‘ri
tanlansa qo‘shaloq ipining mustahkamligi oshadi, strukturaviy jihatdan notekisligi ham meyorida
bo‘lib, ipning tashqi ko‘rinishi yaxshilanadi.

Kalit so‘zlar: halqali yigirish mashinasi, urchuq aylanishlar soni, solishtirma uzish kuchi,
Fisher mezoni, Styudent mezoni, paxta piligi, poliester piligi, qo‘shaloq ip.

HCCJEJOBAHME BJIMSTHUA KOJIUMYECTBA BUTKOB HA CBOMCTBA
JIBOMHOM MPSIKH, ITPSIIEHON HA KOJBIENPSANIBHON MAIIIMHE

AHHOTanusl. B naHHON CTaTbe HKCIEPUMEHTAIBbHO OINPENEIICHO BIMSHUE UYUCIIA BUTKOB
OpsOKM Ha CBOMcTBa JyOnMpoBaHHOM mpsbku. IIpu mpoBepke MOCTPOCHHBIX MaTeMaTHYeCKUX
ypaBHEHUH C ucnojib3oBaHHeM TecToB Dumiepa u CTblofieHTa UX MMOKa3zaTeslu ObUIM MPU3HAHBI
3HaunMbIMU. [lommydeH rpaduk yuimHeHHS Ty OIMpOBaHHOM PSKH IO/ IeHCTBHEM CHITBL. M3ydanoch
BJIMSHHAE BXOAHOTO MapaMeTpa Ha BBIXOJHOM MapameTp. 3a CueT MpaBUIBHOIO moadopa uucia
000pOTOB BepeTEH KOJBLENPAAUILHON MAIIMHBI MMOBBIIIAETCS MPOYHOCTH AyOIUPOBAHHON MPSKH,
CTPYKTYpHasi HOpaBHOMEPHOCT OCTA€TCsl B HOPME, YIyUIllaeTCs BHEIUHUI BUJL IIPSDKH.
KuroueBble cioBa: KoOJbLENpPsIWIbHAS MallliHA, YUCIO OOOPOTOB, YJeNIbHAas pa3pbiBHAs
MPOYHOCTh, KpuTepuid @umepa, kpurepuid CThIOZICHTa, XJI0MYaToO0yMaXKHast JICHTa, MOIUI(UpHAs
JIEHTA, IBOMHAS MPSKA.

RESEARCH STUDY OF THE INFLUENCE OF TURN COUNT ON THE
CHARACTERISTICS OF DOUBLE YARN PRODUCED USING A ROUND SPINNING
MACHINE

Annotation. In this article, the influence of spindle speed on the properties of double yarn
was experimentally established. When the compiled mathematical equations were verified using the
Fisher and Student’s criteria, their indicators were recognized as significant. A graph of the elongation
of the double yarn under the influence of a force was obtained. The influence of the input parameter
on the output parameter was studied. When the spindle speed of the ring spinning machine is correctly
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selected, the strength of the double yarn increases, structural unevenness remains normal, and the
yarn’s appearance improves.

Keywords: ring spinning machine, spindle speed, specific breaking load, Fisher’s criterion,
Student’s t-test, cotton roving, polyester roving, double yarn.

Kirish. Jahon amaliyotida so‘nggi yillarda ishlab chiqarish chiqindilaridan oqilona
foydalanishga qiziqish keskin ortib, xomashyo resurslarini ko‘paytirish va atrof-muhitga ekologik
yukni kamaytirish imkonini beradigan ip mahsulotlari ishlab chiqarish masalalariga alohida ahamiyat
berilmoqda. To‘qimachilik va tikuv-trikotaj sanoatining investitsion jozibadorligini va
ragobatbardoshligini yanada oshirish, sohaning eksport salohiyatini kengaytirish, mahalliy
to‘qimachilik mahsulotlarining xorijiy bozorlarga kengroq kirib borishi uchun sharoitlar yaratish
magsad qilingan [1].

2025-2027 yillarda to‘qimachilik va tikuv-trikotaj sanoatida qayta ishlash zanjirini
rivojlantirishning asosiy magsadli ko‘rsatkichlari orqali mahsulotlar eksportini 2025 yilda 4,0 milliard
AQSH dollariga, 2026 yilda 5,0 milliard AQSH dollariga va 2027 yilda 7,0 milliard AQSH dollariga
yetkazish asosiy vazifalar belgilab berildi. Shu orqali AQSH va Yevropa davlatlari bozorlariga tayyor
mahsulotlar eksportini 500 million AQSH dollariga yetkazish, jami eksportda tayyor tikuv-trikotaj
mahsulotlari ulushini 70 foizga yetkazish; ip-kalavani chuqur qayta ishlashni yanada rivojlantirish
magqsad qilinngan [2].

Nazariy tadqiqotlar. Halqgali yigirish mashinasida aralash qo‘shaloq ip xossalariga urchuq
aylanishlar sonining ta’sirini aniqlash uchun tajribalarni ikki takrorlikda, ya’ni jami 10 ta tajribani
tasodifiy sonlardan foydalanib, tajribalarni randomizatsiyalab o‘tkazish rejasi tiziladi [3]. Shu reja
asosida tajriba o‘tkazish uchun mashinaning ishlash parametrlarini tegishlicha o‘zgartirish kerakligini
inobatga olib, ishchi reja tuziladi hamda urchuq aylanishlar sonining qiymatlarini gqabul qilib olamiz:

n; = 12000 min~!, n, = 13000 min~! , n; = 14000 min~t,
ny = 15000 min~!, ns = 16000 min~?!

Endi tajribalarni ikki takrorlikda, ya’ni jami 10 ta tajribani tasodifiy sonlardan foydalanib,
tajribalarni randomizatsiyalab o‘tqazish rejasi tuziladi. Shu reja asosida tajriba o‘tkazish uchun
mashinaning ishlash parametrlarini tegishlicha o‘zgartirish kerakligini inobatga olib, ishchi reja
tuziladi. Matritsa asosida tajribalar o‘tkaziladi. Kiruvchi parametr tezliklarni x, bilan kodlab
chiquvchi parametr, masalan, nisbiy uzish kuchini ¥, bilan belgilab, 1-va 2-jadvallar to‘ldiriladi.

1-jadval
Tajriba natijalari
Kiruvchi . . . .
Chiquvchi parametr ko‘rsatkichlari
) . parametr
Tartib raqami
Yu‘lh SN
Natural Kod | Takroriylik O‘rtachasi, | Dispersiya,
Xu:n*103 Xu 1 ) Eu,s Si{y}
1 9 -2 1 20,3 | 20,5 20,4 0,02
2 10 -1 19,3 | 19,2 19,25 0,05
3 11 0 19,6 | 19,8 19,7 0,02
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4 12 1 | 201 | 202 20,15 0,05
5 13 2 | 194 | 19,7 19,55 0,045
3 55 99,05 0,185
—  X{r.} 99,05
Y, = T 19,81

Tajribalardan ma’lumki, tabiatda ikki turdagi deformatsiya mavjud bo‘lib, ular elastik va
plastik kabi turlarga bo‘linadi [4-5]. Tabbiy va kimyoviy tolalardan olingan iplarda asosan elastik
deformatsiya mavjud bo‘lib, iplarga ma’lum bir cho‘zuvchi F(cN) kuch bilan ta’sir ettirilsa ularda
uzayish holati kuzatiladi. Buni biz 50/50 % nisbatda tayyoorlangan paxta va poliester tolalaridan
yigirilgan 19.6 teksli qo‘shaloq ipi misolida ham ko‘rishimiz mumkin. 1-rasm.

E{cH}
400-

360
320D+
2ED—+
240+
200
160
1204

&0+

404

o T T T T T T T T T 1
1] 1.4 2.8 5.2 5.6 7 E(%

1-rasm. Qo‘shaloq ipining kuch ta’siridagi uzayish grafigi

Agar elastik deformatsiyada jismlarga qo‘yilgan tashqi kuch ta’siri to‘xtatilsa, jismlar o‘zining
daslabki holatiga qaytishini xisobga oladigan bo‘lsak, 50/50 % nisbatda tayyorlangan paxta va
poliester tolalaridan yigirilgan 19.6 teksli qo‘shaloq ipining ham elastik deformatsion xususiyati
yugqori darajadaligi namoyon bo‘ladi.

2-jadval
Uzish kuchi ko‘rsatkichlari
U Xy = Ny * 103 Xy — X (o — x_)z ?u (xy — %) ?u
1 9 -2 4 20,4 -40,8
2 10 -1 1 19,25 -19,25
3 11 0 0 19,7 0
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4 12 1 1 20,15 20,15
5 13 2 4 19,55 39,1
> 55 10 99,05 -0,8

Yr =ay + a;x yoki Yy = dgy + dq(x — X) eslatma: Yy = ay + a,x tenglamadan kodlangan giymatlar
bilan ishlaganda foydalanamiz.
Bu yerda: X = %Zﬁzl x, (N=5)
do =30 1y =22 =1981; d; = Z—%:l(f;u‘_%y? =—22=_0,08
Y =ap+a;x =19,81 + [(-0,08)(x —11)] = 20,69 — 0,08x
Y = 20,69 — 0,08x; x — faktor deb qaraladi.
Chiquvchi parametrning hisobiy kattaliiklarini aniglaymiz. Buning uchun Y = 20,69 — 0,08x
tenglamasiga o‘zgaruvchining tajribalar bo‘yicha qiymatlarini qo‘yib, chiquvchi parametrning son
giymatlariga ega bo‘lamiz. Kiruvchi parametr ya’ni aylanishlar sonining, chiquvchi parametr nisbiy
uzish kuchiga ta’siri 2-rasmdagi grafikda Kkeltirilgan. Olingan natijalar bo‘yicha 3-jadvalni
to‘ldiramiz.

Yry = 20,69 — 0,08 «9 = 19,97
Yr, = 20,69 — 0,08 10 = 19,89
Yr3 = 20,69 — 0,08 11 = 19,81

Yry = 20,69 — 0,08 « 12 = 19,73

Yrs = 20,69 — 0,08 * 13 = 19,65

R(SM/TEES)

12000 13000 14000 15000 16000
N (1/MIN)

2-rasm. Kiruvchi parametrning chiquvchi parametrga ta’siri grafigi
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3-jadval
Chiquvchi paramertrning hisobiy kattaliklari

u Yey Yy Yy =Y Yy = Yr)®
1 19,97 204 0,43 0,1849
2 19,89 19.25 20,64 0,4096
3 19,81 19.7 0,11 0,0121
4 19,73 20.15 0,42 0,1764
5 19,65 19.55 0,1 0,01
¥ 99,05 0,793

Tenglamaning adekvatligini tekshiramiz. Buning uchun 3-jadval kattaliklaridan
foydalanib, dispersiyalarni hisoblaymiz.
Fisher mezoni (bunda kasrning qiymatidan katta yoki kichikligiga qarab formula tanlanadi)
st} 5&}
S¢y{y} —o‘rtacha dispersiya yoki takroriylik dispersiyasi.

E, yoki F,. =

ng){y} —dispersiyaning tajribaviy qiymatlari Y,, ning to‘g‘ri chiziq Y, = f(x) ga nisbatan
tarqalishini ko‘rsatadi.
N
2 _m — 2 2 _
S@){)’} = mz(Yu — Yru) =T - 0,793 = 0,5286
u=1

Sty{y} =23, Sh{y} =2-0,185 = 0,37; SZ){y} =037

st} 05286
5(21){3/} 0,37
uning teskari qiymatini topishimiz shart emas. Fisher mezonining jadvaliy qiymatini aniqlaymiz:

F=(p=095 Fls3)=5 Fs3)=3}yan
St} =Nm—-1)=5
FF={p=095 f{s&y}=5 f{S&}=3}=541 ga teng. Demak, bizda Fxis=1,428;
Fjas=5,41; Fjaa >Fxis=5,41 >1,428
Fisher mezonining hisobiy qiymati uning jadvaliy qiymatidan kichikligi uchun tenglama

adekvat hisoblanadi.
Regressiya koeffitsiyentlarining ahamiyatga molikligini aniqlaymiz. Buning uchun Styudent

Fisher mezonini quyidagicha hisoblaymiz. F, = = 1,428; F. > 1bo‘lganligi uchun

mezonidan foydalaniladi. Y ning hisobiy qiymati quydagicha aniqlanadi.

d.
tefd;} = Sl{él}
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d; —regressiya koeffitsiyentining o‘rtacha kvadratik og‘ish qiymati
do va dq regressiya koeffitsentlarining dispersiyalarini aniglash uchun quyidagi formulalardan

foydalaniladi.
Sy} S*Hy}
2 _ _
§:do} = mxN N
S%{y} S*{y}
§*{di} = N N2 VN N2
m * Y=g (o — X) u=1(%y — x)

S2{y} tasodifiy kattalik Y ning dispersiya jamlanma bahosi bo‘lib, quydagicha aniqlanadi.

_ (m=DN = &) {y} + (N — 2)S, {7}
§Hy} = mN — 2

Bu yerda: (f)S?{y} —erkinlik darajasi bo‘lib, uning qiymati.

f {5(21)} = N(m — 1) ga teng. Yechilayotgan masalada

2-1)*5%0,37 + (5 —2) *0,5286
Sz{y}=( )- *2*5_(2 ) = 0,04294

d, va d, regressiya koeffitsiuentlarining dispersiyalari topiladi.

S%2{y} _ 04294

S%{d,} = — == 0,04294; demak
S{dy} =v0,04294 = 0,020722
2
§%{d,} = — ZNS {(3;} = = 0;2124 = 0,02147; bunda esa
*u=1(Xu— *

S{d,}=V0,02147 = 0,01465
Fi={p=095 f=N-2=3}=318gateng.
Styudent mezonining hisobiy qiymati t,.:
t{do} = —22 = 956; t.{d}=—2_ =546

0.20722 0,014,65
Har ikkala mezonning hisobiy qiymatlari 95,46 va 5,46 ga mezonning jadvaliy qiymatlar 3,18

bilan taqqoslaymiz, ya’ni t,{d} = 95,46 > t;{do} = 3,18
t{d;} = 5,46 > t;{d,} = 3,18 bo‘lganligi uchun regressiya koeffitsiyentlari ahamiyatga molik

hisoblanadi.

Xulosa. Tajribadan olingan natijalarga solishtirma uzish kuchi bo‘yicha ishlov berilganda
qo‘shaloq ip xossalariga urchuq aylanishlar sonining ta’siri mavjudligi tajriba yo‘li bilan aniglandi.
Tuzilgan matematik tenglamalarni Fisher va Styudent mezonlari yordamida tekshirilganda ularning
ko‘rsatkichlari ahamiyatga molik deb hisoblandi. Bu esa tuzilgan tenglamani matematik tahlil qilish
mumbkinligini ko‘rsatadi. Shunday qilib qo‘shaloq ip ishlab chigarishda urchuq aylanishlar sonini ham
asosily o‘zgartirish mumkin bo‘lgan omillardan biri hisoblandi, ya’ni halqali yigirish mashinasi
urchuqlarining aylanishlar sonini to‘g‘ri tanlansa, qo‘shaloq ipining mustahkamligi oshadi,
strukturaviy jihatdan notekisligi ham meyorida bo‘lib, ipning tashqi ko‘rinishi yaxshilanadi.
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Annotatsiya. Ushbu maqolada paxtani ishlab chigarish texnologik jarayonini tashish
amaliyotini muayyan darajada rivojlantirish, paxta mahsulotlarining dastlabki sifat va miqdor
ko‘rsatkichlarini saqlash hamda mahsulot tannarxini kamaytirish, ishlab chigarish samaradorligini
oshirish bo‘yicha samarali texnikaviy yechimlar taklif qilindi, qolaversa paxta xomashyosini
dastlabki sifat ko‘rsatkichlarini saqlab qolish, jumladan, iflosliklardan tozalashning paxta sifatiga
salbiy ta’sirini kamaytiradigan maqbul rejimlarini aniglash imkonini yaratuvchi matematik
modellarni yaratish va ularning yechimlari asosida tavsiya parametrlarini aniqlash, paxtani titish va
iflos aralashmalardan tozalashda samarali konstruksiyasi ishlab chiqish bo‘yicha ilmiy hamda amaliy
tadqiqotlar olib borildi

Kalit so‘zlar: paxta xom ashyosi, modul, qoziqli baraban, to‘rli sirt, mayda ifloslik, tola, sifat,
konstruksiya.

AHAJIN3 YCTPOMCTB JJIsSI MEPEJAYN XJIOIKO-CHIPBIIA HA
MMPOU3BOJACTBO B TAHIBYJIAKCKOHM XJIONMKOOYHUCTUTEJIBHOM
MNPEAIIPUATUN

AHHoTauusi. B naHHON cratbe mnpemiokeHbl 3((QEKTUBHbIE TEXHUUYECKUE pPELICHHUS,
MO3BOJIIOIIME B ONPEJEICHHON CTENEHH YCOBEPIIEHCTBOBATH IPAKTUKY TPaHCIOPTHPOBAHMS
TEXHOJIOTMYECKOIO IIpoLecca IPOU3BOACTBA XJIONKA, COXPAaHUTh MCXONHBIC KayeCTBEHHBIE U
KOJIMYECTBEHHbIE I10Ka3aTeld XJIONKOBOW MPOAYKLIHH, CHHU3UTh CE0ECTOMMOCTb MPOAYKIHH,
NoBBICHTh  3((exkTuBHOCTL mpou3BoacTBAa. Kpome TOro, mpoBeAeHbl HAy4YHO-IIPAKTUYECKHE
UCCIIEIOBaHMs 10 CO3JAaHUI0 MAaTeMaTHYECKHX MOJENEH, MO3BOJIOIIUX COXPAHUTH HCXOIHBIE
KauE€CTBEHHBIC TOKA3aTeJIM XJIOMKOBOIO CHIPbs, B TOM YHCIIE ONPEAECIUTH ONTUMAaJIbHBIE PEXKUMBI
OYHMCTKH OT MPUMECEH, CHIKAIOLME HEraTUBHOE BIUSHUE Ha KayeCTBO XJIOMKA, U Ha OCHOBE MX
pelIeHHs ONpENENIUTh PEKOMEHIyeMble NapaMeTphl, a Takke pa3paborarb 3¢ EKTHBHYIO
KOHCTPYKLMIO OYUCTKHU XJIOIIKA OT IIPUMECEU U 3arpsA3HEHUM.

KiroueBble c10Ba: XJIONKO CHIpEL, MOIYNb, KOJKOBBIA OapabaH, ceTyarass MOBEPXHOCTH,
MEJIKUE IIPUMECH, BOJIOKHO, KaU€CTBO, KOHCTPYKIIUS.

ANALYSIS OF DEVICES FOR TRANSFERRING COTTON RAW MATERIAL TO
PRODUCTION AT TASHBULOK COTTON GINNING ENTERPRISE
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Abstract. This article proposes effective technical solutions for the development of the
technological process of cotton production to a certain extent, maintaining the initial qualitative and
quantitative indicators of cotton products, reducing the cost of production, and increasing production
efficiency. Scientific and practical research has been conducted to develop an effective design for
cleaning impurities.

Keywords: cotton raw material, module, pile drum, mesh surface, fine dirt, fiber, quality,
design.

Kirish. Respublikamiz mustaqillikka erishgandan buyon mamlakatimizda paxta
xomashyosini chuqur qayta ishlash asosida yuqori qo‘shimcha qiymatli tayyor mahsulot ishlab
chigarishni jadal rivojlantirish, paxta tozalash sanoatini modernizatsiya qilish asosida ichki va tashqi
bozorda paxta mahsulotlari ragqobatbardoshligini ta’minlashga alohida e’tibor qaratilmoqda. Shular
bilan bir qatorda, paxtani dastlabki ishlash jarayonining har bir bosqichida, jumladan uni
pnevmotransport bilan tashish va ishlab chiqarishga uzatishda paxta mahsulotlarining tabiiy
xususiyatlariga salbiy ta’sir ko‘rsatuvchi omillarni aniqlash va bartaraf etish, sarflanayotgan moddiy,
shuningdek energetik xarajatlarni kamaytirishni ta’minlaydigan energiyatejamkor texnologiyalarni
yaratish va joriy etish talab gilinmoqda.

Paxta tozalash sanoatida paxta xomashyosiga dastlabki ishlov berish, uni keyingi texnologik
jarayonlarga yetkazib berishda pnevmotransport uskunalarining har tomonlama ishlash samaradorligi
yuqori bo‘lgan resurstejamkor konstruksiyalarini yaratish hamda yaratilgan ilg‘or texnika va
texnologiyalarni ishlab chigarish jarayoniga joriy etish, shuningdek, ular ustida ilmiy izlanishlar olib
borish muhim ahamiyat kasb etadi.

Paxta paxta xomashyosining notekis uzatilishining sababi paxta g‘aramida saglanganda
zichligi oshgani uchun, u g‘arambuzgich bilan ko‘chirilganda katta-kichik qatlamlar tarzida ko‘chadi
va shu holda havo quvuriga uzatiladi. Natijada havo quvuri bo‘g‘zida, toshtutgichda, separatorda
tigilishlar yuz beradi [1].

Hozirgi kunda to‘qimachilik sanoatini rivojlantirish, sifatli mahsulotlar ishlab chigarish
magsadida viloyatimiz to‘qimachilik klasterlari tizimidagi ayrim paxta tozalash korxonalarida xorijda
ishlab chigarilgan paxta paxta xomashyosiga dastlabki ishlov berish texnologiyasidan foydalanib
kelinmoqda.

“Toshbuloq paxta tozalash” korxonasida paxta xomashyosiga dastlabki ishlov berishni xorijiy
texnologiyasida ishlab chiqarish jarayoniga bir me’yorda uzatib berish maqsadida modullarni titib,
ishlab chiqarishga uztatuvchi qo‘zg‘almas qurilmasidan foydalaniladi (1-rasm).

Modullarni titib, ishlab chigarishga uztatuvchi qo‘zg‘almas qurilma avtomat tartibda ishlab,
paxta modulini buzish va sozlanadigan unumdorlikda, bir me’yorda paxtani ishlab, ishlab chiqarishga
uzatishga mo‘ljallangan. Modul buzgich valiklari (1) bo‘lgan seksiyali platforma, qoziqli barabanlar
(2) va olib ketuvchi shnek (3) dan iborat.

Material va metodlar. Olib borilgan tajriba-izlanishlarda qo‘zg‘almas g‘aram buzgichdan
olingan namunani tahlilari natijasida, paxta xomashyosini ushbu qurilmada uzatish jarayonida,
qoziqli barabanlar yordamida titilib kuchli zarbaviy ta’sirlar tolaning sinishi va uzilishiga olib kelishi,
natijada uning o‘rtacha uzunligi kamayadi. Xuddi shu kabi, zarba ta’sirida paxta paxta xomashyosi
tarkibidagi begona aralashmalar, masalan, g‘o‘za qoldiqlari: bargi, shoxlari, ko‘sak pallalari
(g‘o‘zapo‘choq), qum, tuproq kabi unsurlar maydalanib, tola massasiga singib ketadi. Shuningdek,
chigit sinib, madalanishi natijasida, chigit po‘stlog‘i bilan ajralgan tola tutamlari, ishlov berishda
paxta xomashyosi bo‘lakchasi gismlarining biri-biriga nisbatan buralishi, aylanishi sababli tolada
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tugunchalar, eshilgan tolalar kabi nugsonlar paydo bo‘lishi, ya’ni paxta tolasining asosiy sifat
ko‘rsatkichlariga o‘zgarishi kuzatildi.

I
—

[T

111 H l

i

1-rasm. Modullarni titib, ishlab chiqarishga uzatuvchi qo‘zg‘almas qurilma.

Modullarni titib, ishlab chiqarishga uzatuvchi qo‘zg‘almas qurilma avtomat tartibda ishlab,
paxta modulini buzish va sozlanadigan unumdorlikda, bir me’yorda paxtani ishlab, ishlab chiqarishga
uzatishga mo‘ljallangan. Modul buzgich valiklari (1) bo‘lgan seksiyali platforma, qoziqli barabanlar
(2) va olib ketuvchi shnek (3) dan iborat.

Yugoridagilardan kelib chiqib, paxta xomashyosini dastlabki sifat ko‘rsatkichlarini saqlab
qolish, jumladan, iflosliklardan tozalashning paxta sifatiga salbiy ta’sirini kamaytiradigan maqgbul
rejimlarini aniqlash imkonini yaratuvchi matematik modellarni yaratish va ularning yechimlari
asosida tavsiya parametrlarini aniqlash, paxtani titish va iflos aralashmalardan tozalashda samarali
konstruksiyasi ishlab chiqish bo‘yicha ilmiy hamda amaliy tadqiqotlar olib borildi [2].

Yuqorida ko‘rsatilgan muammolarni inobatga olib, paxta tozalash korxonalari texnologik
jarayoniga paxta xomashyosini bir me’yorda uzatishni ta’minlash maqgsadida yangi konstruktsiyadagi
tozalovchi-ta’minlagich qurilmasini o‘rnatish maqsadga muvofiqdir (2-rasm).

Yangi konstruktsiyadagi tozalovchi-ta’minlagich qurilmasi yordamida paxta xomashyosinini
qayta ishlov berish texnologik jarayonda tiqilishlarni bartaraf etib, qurilmalarni bir maromda ishlashi
uchun titib-tekislovchi baraban o‘rnatilgan, to‘rli yuza va to‘rli yuzali lotok yordamida paxta
xomashyosi tarkibidagi mayda iflosliklarni ajratib, chigindi shnegi orqali chiqib ketishini ta’minlaydi.

Tadqiqot natijalari tahlili. Taklif qilinayotgan yangi konstruktsiyadagi qurilma quyidagicha
ishlaydi: paxta xomashyosi 1 bunkeridan lentali transportyor 2 va titib-tekislovchi baraban 3
oralig‘ida titilib-tekislanib, bir maromda unga qiya o‘rnatilgan qoziqchali barabanlar 4 yordamida
yuqoriga ko‘tariladi va to‘rli yuza 5 orasidan hamda 6 to‘rli yuzali lotokdan paxta xomashyosi
harakatlanib mayda iflosliklardan tozalanadi. Ajralgan iflosliklar to‘rli yuza teshiklaridan chiqindi
bunkeri 8ga tushib, chiqindi bunkeridan shnegi 9 orqali tashqgariga chiqariladi. Paxta tarkibidan
ajralgan og‘ir aralashmalar bir qismi uzining massasi bilan ajralib og‘ir aralashmalar tuynugi 10
yordamida chiqarib yuboriladi. Chiqgish quvuri 12 yordamida paxta xomashyosi gayta ishlov berish
texnologik jarayoniga uzatiladi.
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B NI =

2-rasm. Yangi konstruktsiyadagi tozalovchi-ta’minlagich qurilmasi
1-paxta bunkeri; 2-lentali transportyor; 3-titib-tekislovchi valik; 4-qoziqchali baraban; 5-to‘rli yuza;
6- to‘rli yuzali lotok; 7-to‘rli yuza tayanchi; 8- chigindi bunkeri; 9-chiqindi shnegi; 10-og‘ir
aralashmalar tuynugi; 11-g‘ildirak; 12-chiqish quvuri.

Yangi konstruktsiyadagi tozalovchi-ta’minlagich qurilmasining afzalligi shundaki, paxta
xomashyosi tarkibidan og’ir aralashmalar hamda mayda iflosliklardan tozalash ish unumdorligini ikki
marta oshirishga xizmat qiladi. Uskunaning pastki gismiga o‘rnatilgan g‘ildirak 11 esa uskunani
ko‘“chirishni osonlashtiradi. Mana shu natijalarga asoslanib, ta’minlagichning belgilangan tezligida
talab gilingan unumdorlikda paxta ashyosini havo yordamida tashuvchi qurilmasiga uzatish imkoniga
ega bo‘lamiz [3].

Korxonada mavjud paxtani texnologik jarayonga titib bir me’yorda uzatib beruvchi qurilma
yordamida qoziqli baraban paxtani qoziqlari yordamida ilib olib, titib berishi natijasida tozalaydi.
Qoziqli baraban qoziglari metall materialidan tayyorlanganligi hamda qurilma devorlariga urilishi
natijasida paxta va uning mahsulotlariga belgilangan me’yordan yuqori zarba kuchi ta’sir etadi.
Jumladan, korxonaning eng asosiy mahsuloti hisoblangan tola va chigitning sifat ko‘rsatkichlariga
bo‘lgan salbiy ta’siri ortmoqda.

Tozalovchi-ta’minlagich qurilmasini yaratishdan maqsad shuki, (asosiy yaratish mohiyati
shundan iboratki, paxtani mayda iflosliklardan tozalash jarayonida chigit va tolalaning ortiqcha
zarbalanishdan, tola va chigitning mexanik shikastlanishini oldi olinib, tolaning tabiiy xususiyati
saqlanadi. Bundan tashqari paxta xomashyosi qayta ishlangandan keyin tola tarkibidagi kalta tolalar
miqdori keskin kamayadi.

Ushbu yuqorida keltirilgan muammolarni baratar qilish va yangi taklif etilayotgan
qurilmaning samaradorligini aniqlash magsadida paxtaning Andijon 35, I nav, 2 sinf (qo°‘l terim) da
ishlab chiqarish sharoitida tajribalar o‘tkazildi (3-rasm).

3-rasm. Taklif etilayotgan qurilmada o‘tkazilgan tajriba natijalari
a)-korxonadagi paxta g‘aramidan olingan paxta namunasi;
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b)-korxonada mavjud ta’minlagich qurilmasidan keyin olingan paxta namunasi,
s)-taklif etilayotgan yangi konstruksiyadagi qurilmadan keyin olingan paxta namunasi.
Tajribalar o‘tkazish davomida paxta xomashyosining Andijon-35 seleksion nav, I sanoat nav,
2 sinfda o‘tkazilganda paxta g‘aramidan olingan namunada ifloslik miqdori 7,96 % ni, korxonada
mavjud ta’minlagichdan keyingi ifloslik miqdori 6,95 % ni hamda taklif etilgan qurilmada 2,25 % ni
tashkil qildi. Olingan namunalarni ifloslik migdori paxta tozalash korxonasining laboratoriyasida
LKM qurilmasi yordamida aniqlangan.

4-rasm. Yangi konstruksiyadagi tozalovchi-ta’minlagich qurilmasida paxta
xomashyosidan ajralgan mayda iflosliklar

Ushbu olingan natijadan qurilmani tozalash samaradorligini quyidagicha hisoblandi, ya’ni:

korxonada mavjud qurilmadagi tozalash samaradorligini paxta g‘aramiga nisbatan
hisoblanganda;
C1-Cy 7,96—6,95
o 100 = o6 100 =12,68%

Taklif etilayotgan qurilmadagi tozalash samaradorligini korxonadagi mavjud qurilmaga
nisbatan;

Il =

Hzﬁ.looz%-lownm

1 ,

Taklif etilayotgan tozalovchi-ta’minlagich qurilmasining tozalash samaradorligi 71,8 % ni
tashkil qildi (4-rasm).

Korxonadagi mavjud ta’minlagich qurilmasini ishlashi jarayonida 10,5 kVt/soatga teng bo‘lgan
elektr energiya sarf etayotgan bo‘lsa, taklif etilayotgan yangi konstruksiyadagi quridmada tajribalar
o‘tkazish davomida 7,5 kVt/soatga teng bo‘lgan elektr energiya sarfi kuzatildi.

Amaldagi qurilmalarning asosiy ishchi organlari qoziqli baraban bo‘lganligi sababli har ikkala
metal jism ta’sirida paxta va uning mahsulotlari, ayniqsa chigit shikastlanish holatlari kuzatilmoqda.

Biz taklif etayotgan yangi konstruksiyadagi tozalovchi-ta’minlagich qurilmasida tajribalar
o‘tkazishimiz mobaynida chigit shikastlanish holatlarining ham oldi olindi (5-rasm).
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S-rasm. Chigit shikastlanishini aniqlash bo‘yicha o‘tkazilgan tajriba natijalari

Har ikkala qurilmadan so‘ng chigit shikastlanish miqdorini aniqlash magsadida qurilmalardan
so‘ng paxtadan namunalar olindi. Bunda tolasidan ajratib olingan chigitdan 50 gr namuna olinib,
maxsus kislota yordamida kolba idishda tuksizlantirib olindi. Shundan so‘ng tuksizlantirilgan
chigitlar ichidan shikastlangan chigitlar saralab terib olinib, laboratoriya sharoitida shikastlanish
miqdori aniqlanganda amaldagi ta’minlagich qurilmasida chigit shikastlanish miqdori 3,1 %, yangi
taklif etilayotgan tozalovchi-ta’minlagich qurilmasida esa ushbu ko‘rsatkich 1,7 % ga tengligi
aniqlandi.

Xulosa.Yangi konstruktsiyadagi tozalovchi-ta’'minlagich qurilmasi texnologik jarayonga
xomashyoni bir maromda berishini ta’minlab, qoziqli baraban va to‘rli yuza hamda to‘rli yuzali
lotokni yordamida mayda iflosliklardan tozalab, uskunaning foydaliligini ham oshirgan. Texnologik
jarayonda mashinalarning to‘xtovsiz bir me’yorda ishlashi korxona ish unumdorlini oshishiga xizmat
qgiladi. Paxta xomashyosining shikastlanishini kamayishi esa sifat ko‘rsatkichlari yuqori mahsulot
tayyorlanishini ta’minlaydi, span

1. Paxta xomashyosini tozalash samaradorligi korxonadagi mavjud ta’minlagich qurilmaga
nisbatan 12,68 % dan 71,8 % oshganligi aniqlandi.

2. Tozalash jarayoni uchun sarf bo‘layotgan elektr energiya xarajatlari 3 kVt/soatga
kamaytirildi.

3. Chigit shikastlanish miqdorini kamaytirish hisobiga tolalarda hosil bo‘layotgan nuqson va
iflos aralashmalar miqdorini kamaytirishga erishildi.
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OCHOBHBIE 3TAIIbI 11O HCCIIEAJOBAHHUIO U PABPABOTKE IIOJAXO/JA K
IMPOEKTUPOBAHUIO CIIEIUAJIBHOM OAEXKIBI JIJISI SAIIIMTHI OT MBI

Y.T. Kouxop6aesa', C.III. Tammnymnaros?

"Hamanranckuii MHCTHTYT TeKCTHIIBHOM MpoMbIIIeHHOCTH, E-mail: chk1181@mail.ru

AHHOTanus. B [1aHHOM cTarbe paccMaTpUBAIOTCS OCHOBHBIE JTalbl HCCIEI0BAHUS
CHEIOACKIbl NJIsl CTpouTeNed u mpolnembl obOecreueHHus KadecTBa CIEHOASKIbl. BhisBieHa
HEOOXOMMMOCTh pa3pabOTKM HOBOW CIENUATBHON ONEKABl JUIsl CTPOUTENEH, C Hay4dHO
O6OCHOBaHHBIM IIoaAXoaA0M Ha CTaauun HpOI/ISBOJICTBa TKAHU U HpOGKTI/IpOBaHI/Iﬂ N3 OCIINS. HpOBeHCH
aHaJIM3 PEe3yJIbTaTOB UCCIIEIOBAHMS U ClIETIaHbl COOTBETCTBYIOIINE BHIBOJIBI.

KutroueBble cjioBa: Crieriofex/ia 1jis CTPOUTENIeH, THTHEHUYECKHUe U (PU3MKO-MEXaHUIEeCKUE
CBOMCTBAa TKaHEW, IBUICTIPOHUIIAEMOCTh, HM3HOCOCTOMKOCTh Ha HCTHUpaHUE, pa3paboTKa HOBBIX
KOMIUIEKTOB, anpoOaIiys B MPOU3BOJCTBEHHBIX YCIOBHSIX.

CRITICAL STEPS IN ANALYZING AND DEVELOPING A STRATEGY FOR DESIGNING
SPECIALIZED DUST-PROTECTIVE CLOTHING

Abstract. This article discusses the main stages of research into workwear for construction
workers and the problems of ensuring the quality of workwear. The need to develop new special
clothing for construction workers, with a scientifically based approach at the stage of fabric
production and product design, has been identified. The results of the study were analyzed and
appropriate conclusions were drawn.

Keywords: workwear for builders, hygienic and physical-mechanical properties of fabrics,
dust permeability, abrasion resistance, development of new sets, testing in production conditions.

CHANGDAN HIMOYA QILUVCHI MAXSUS KIYIMLARNI LOYIHALASHGA
YONDOSHISHNI TADQIQ QILISH VA ISHLAB CHIQISHNING ASOSIY BOSQICHLARI

Annotatsiya. Ushbu maqolada qurilish ishchilarining ish kiyimlarini tadqiq qilishning asosiy
bosgqichlari va ish kiyimlari sifatini ta'minlash muammolari ko‘rib chiqiladi. Gazlama ishlab chiqarish
va mahsulotni loyihalash bosqichida ilmiy asoslangan yondashuvni hisobga olgan holda, qurilish
ishchilari uchun yangi maxsus kiyimlarni ishlab chiqish zarurati belgilandi. Tadqiqot natijalari tahlil
qilinib, tegishli xulosalar chiqarildi.

Kalit so‘zlar: qurilish ishchilari uchun maxsus kiyim, gazlamalarning gigienik va fizik-
mexanik xususiyatlari, changga chidamliligi, yeyilishga bardoshliligi, yangi komplektlarni ishlab
chiqish, ishlab chiqarish sharoitida sinovdan o‘tkazish.

BBenenue. B 95T0il crarbe OTMEUEHBI OCHOBHBIE ATallbl JIUCCEPTAMOHHON PadOTHI IO
«MccnenoBanuio u pa3paboTKe MOAX0Aa K IPOSKTUPOBAHUIO CIICIIUATBHON OJICHKIBI ISl 3aIIUTHI OT
neuy. B Xone uccnenoBanusi, ObUTM M3YYEeHBl U IPOAHAIM3UPOBAHBI PAOOTHl TAKUX YUYEHBIX, KaK
MenukoB E.X., Ko6nskoBa E.b., Kokerkun ILII., Yybaposa 3.C., Pomanos B.E., AdanaceeBa P.O.,
__________________________________________________________________________________________________________________________|]
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CyxapeB M.U., Cypxenko E.f., YUepynosa U.B., Tammynaros C.11., Jlonanauna C.K., MBamenko
N.H., Bagkosckas A.B., Tonyoes M.U., CasenwseBa U.H., Kypenosa 1.B. (Poccust), Peickynosa b.P.,
’Kunmucbaesa P.O., HypxxacapoBa M.A., 'anueBa [ A., U3taeBa A.A., ®a3unbaesa H.P. (Kazaxcran),
Pacynosa M.K., Ilynaroa C.VY., Ilerpynuna B.I. u npyrue. Ha ocHoBe u3yueHus paboT 3THX
uccienoBaresei Obu1 BeIpadoTaH IjIaH padoThl, O pa3padOoTKe HOBBIX KOMIUIEKTOB CHEI[OACK I 1S
PabOTHUKOB KPYITHBIX CTPOUTEIbHBIX KOMIIAHHIM, C Y4€TOM yCIIOBUI U Kiumara ctpal LlenTpanpHoii
A3zun.

Bruta BbIsIBIEHa HEOOXOJUMOCTH pa3pabOTKH CIIEHOACKABI, MPU3BAHHBIX K KOMIUIEKCHOM
3aIUTHI C yYETOM PEajIbHbBIX YCIOBUH TPy/Aa 1 BO3ACHCTBUS BPEAHBIX TPOMU3BOJCTBEHHBIX (DaKTOPOB,
HanpuMep, MPOU3BOJCTBEHHON MbUTH, OKAa3bIBAIOIINX HETaTMBHOE BIUSHHE HA UX 3710poBbe. Beem
M3BECTHO, YTO paboTa Ha CTPOUTEIBHBIX MJIOMIAKAX HAIETO0 PETMOHA COMPSIKEHA C KapKUM JIETOM,
BBICOKOM CTENEHbIO 3albUIeHHOCTH M T.J. CTOMT ocTpas HEOOXOIMMOCTb 3allMThl 30POBbS
PabOTHUKOB OT 3TUX HETaTUBHBIX (PaKTOPOB.

Henpto guccepranoHHON paboOTHI sBISETCS pa3paboTKa MOAXOAAa K MPOEKTHPOBAHUIO
MBUIC3AIUTHON CHEIUANIBbHON OAEKIBl ISl paOOoYMX CTPOUTEIHHONW OTPACIM C Y4ETOM YCIIOBUM
TpyZna.

Jns  peanmzanuy  TOCTABICHHOW IeidM B paboTe OIpenesieHbl CIEAYIONe 3aladu
UCCIIEIOBaHUS:

- aHaJM3 CYHIECTBYIOUIETO aCCOPTUMEHTA CIELUUAIbHOW OAEKIbl CTPOUTENECH U TEKCTUIIBHBIX
MaTepuaioB, IPUMEHSEMbIX [IPH MIPOU3BOJCTBE CIELIOEHK/IbI;

- aHaJU3 0COOEHHOCTEH TEXHOJIOIMUYECKOTro Mpoliecca, Ha CTPOMIUIONIA/IKAX, BBISBICHUE KOMIUIEKCA
BpPEIHBIX W OMACHBIX IHPOHM3BOACTBEHHBIX (PAaKTOPOB AJisi pa3pabOTKU HOBBIX MPENIOKEHHUH, O
obecriedeHn o0 6e30MaCHOCTH U HaJIeKHOCTH, B MPOLIECCE IKCIITYaTalluH CTICLOEKIbI;

- pazpaboTka HOBOTO crocoba obecredeHuns HKCIUTyaTallHOHHBIX CBOWCTB JeTallel CIeOeKIbL;

- U3TOTOBJIEHNE POMBIIIEHHOTO 00pa3iia KOMIUIEKTOB CIEIOAEKIbI;

- pe3ynbTaThl ONBITHOW HOCKM HOBOM CIELOAEKbl B IPOU3BOACTBEHHBIX YCIOBUSX;

- anpoOarusi ¥ BHEAPEHUE B TPOU3BOACTBEHHBIX YCIOBUSAX pa3padOTaHHBIX CIIOCOOOB 00eCTICUCHUS
HKCIUTYaTallMOHHOW HAJEKHOCTH CHEIOACKIbl, a TakKe BBIMOJHEH pacueT 3KOHOMUYECKOH
3¢ (hEeKTUBHOCTH OT BHEIPEHHS pa3paOd0TOK B MPOU3BOJCTBEHHBIX YCIOBHUSX.

Ha ocHoBe mMoOJydYeHHBIX HAy4YHBIX PE3yJbTaTOB IO pa3palboTkKe cmocoba GhopMHUpPOBAHUS
KOMITOHEHTOB CIEIIMAIbHON OZ1€KAbI AJI1 CTPOUTENEH JUIsl TOBBILIEHUS! HA/IEKHOCTH U 00eCIIeueHus
BBICOKOH ITbUIE 3AIIUIIEHHOCTH AETAJICH OEHKIbI:

[lonydyeHn mnareHT Ha NPOMBINUICHHBIH OOpa3el] KOMIUIEKTa CIEeLUAJIbHOW OMEKIbl IS
paboTHHUKOB cTpouTesbHOK oTpaciu (Ne SAP 02379).

Jl51g uccnenoBaHus MPOYHOCTHBIX XapaKTEPUCTUK TEKCTUIbHBIX MAaTepUaioB ObUIH BHIOPAHBI
11 TkaHe# pasnuyHoTo apTUKyna. /s 3Tux 0Opa3oB ONpeNeNuiIn CTPYKTypHBIE XapaKTEPUCTHKU
(tabmn. 1). I[IpoBeneH aHanu3 CTPYKTYPHBIX JAHHBIX UCIBITYEMBIX TKAHEH.

[IpoBenensl 1abopaTopHble MCTIBITAHUS HAa CTOMKOCTh MaTepHalioB K CTUpKe. McrblTaHus
npoBoawinck cornacHo ['OCT 3813-72 «Marepuaiibl TeKCTWIbHBIE. VI3MeHeHue pa3pbIBHBIX
XapaKTEePUCTUK (PUKCUPOBaAIN O€3 CTUPKHU, IIOCIIE TIEPBOM CTUPKU U MOCTE 5 CTUPOK.

AHanm3 MoyYeHHbIX JaHHBIX MTOKA3bIBAET, YTO BO BCEX MCCIIEIOBAHHBIX 00pa3iax pa3pbIBHAS
Harpyska 1o OCHOBE IPEBOCXOIUT Pa3pbIBHYIO HArpy3Ky MO yTKY. DTO OOBACHSAETCS pa3iMyHBIMU
CTPYKTYPHBIMH XapaKTePUCTHKAMH TKaHEW: TUIOTHOCTHM TKaHW, THUIA BOJOKHA (Hampumep,
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HaTypaJIbHBIA XJIOTIOK MEHEe NMPOYHbIN, YeM CHUHTETHYECKUE BOJIOKHA), NIEpeIIeTeHus (HalpuMmep,
MOJIOTHSIHOE TIeperieTeHne Oojiee MPOYHOEe, YeM CaTHHOBOE), 00paboTka TKaHU (HampuMmep,
MPONHTKA TKAHU BOJOOTTAIKHBAIOIIMM COCTAaBOM MOKET CHU3HUTH €€ IPOYHOCTH).

MHOroKpaTHble CTHUPKH OKAa3bIBAIOT 3HAYMTEIBHOE BIMSHHME HA MPOYHOCTh TEKCTHIIBHBIX
marepuainoB. [locie MHOrOKpaTHBIX CTUPOK pa3pblBHAsI HArpy3Ka TKaHEH, Kak IPaBUIIO, CHUXKAETCH.

Marepuanbsl 1 MeToabl. DTO TPOHWCXOIUT H3-32 MOCTENEHHOTO HM3HAIIWBAHHS BOJOKOH,
BBI3BAaHHOTO KaK XUMHUYECKHAM BO3ICHCTBUEM MOIOIIUX CPENICTB, TAK U MEXaHUYECKHMU HArpy3KaMH,
BO3HHUKAIOIIMMHU IPH TPEHUHU U PACTSIKEHUH B CTUPATBHOM MaIlnHE.

Haubonpias paspbeiBHasg Harpyska mo ytky y oopasua Ne 1. DT1o oOwsicHseTcs O0bIIoi
IUIOTHOCTBIO PACIHOJIOKEHUSI HUTEH, a TaKKe BOJIOKHUCTBIM COCTaBOM, B KOTOPOM OTCYTCTBYIOT
HaTypaJIbHbIC BOJIOKHA. TaK 1Mo yTKy MPOYHOCTh MaTepHajIoB C COJCPKAHUEM HATYyPaTbHBIX BOJIOKOH
MOCJIe MHOTOKPATHBIX CTHUPOK HauOosiee BhICOKas y oOpasua Ne 8, T.k. B TkaHb cMmecoBas ¢ 45%
coziep>kaHueM xJionka u 55% nonusdupa.

Jlnis onpeaeneHus THTHEHUYECKUX CBOMCTB: BO3yXOIPOHULIAEMOCTH, IILIETIPOHUIIAEMOCTH,
BJIArONpPOHHUIIAEMOCTH OBbUIM PEKOMEHI0BaHbI TKAHU C YAOBJIETBOPSIOLUIMMHU (PU3UKO-MEXaHUUECKUM
cBoicTBaMM U3 maBbl 2.2. JIi SKCIEPUMEHTAIBHOTO ONPEAESICHUSI THTUEHUYECKUX CBOMCTB OBbLIN
oToOpaHbl 5 o0pasna TKaHeW KHUTAWCKOTO MPOM3BOACTBA, YIOBICTBOPSIONIME IO IEHOBOMY
kputepuio. OHUM M3 OCHOBHBIX TpeOoBaHUIl K TKaHsIM B KbIprbI3cTaHe, y4uThIBasi MPUPOJHYIO
0COOEHHOCTh HAILETO PETHOHA: )KAPKUM U CyXOW KIMMAT, ABJSETCS BO3LyXOIPOHUIIAEMOCTb.

[To pe3ynpTaram HCTBITAHUS Ha BO3AYXOMPOHHUIIAEMOCTH (puc. 2.9) ObIIO 3aMeUeHo, YTO Ha
Pa3HbIX yyacTKax TKaHHU (Oirke K KpOMKe, OJMKe K cepelHe MOJI0THA) Pe3y/IbTaThl OTIIMYAINUCH 10
cBonM mapametpam ot 0,62 — 3,05 cm3/cMm2*cek (Tkanu ¢ OONBIIUM cofep)aHueM xiornka) a0 0,2 —
0,45 nm3/cM2*cek (B TUIOTHBIX TKaHAX C OOJBIINM MPOLEHTOM COJEPKaHUS XUMHUYECKUX BOJIOKOH).

Hawnyumme pesynsrar nokasana Tkanb Ne 10 ¢ BBICOKHM copiepskaHHEM BOJIOKOH XJIOTIKa (co
cpenHuM pesynbraroMm 15,3 cm3/cm2*cek). Hanbonee Hu3kuii pe3ynbraT BO3AYXONPOHUIIAEMOCTH Y
obpasiia Ne 1 u Nell (cpemnwmii pesynbrar 1,5 u 2,42 cm3/cm2*cek).

Taxke, HEMaJOBa)XXHYIO pOJIb HUIPAET BIIArONpOHULAEMOCTh TKaHed (puc. 2.10). 3Oto
UCTbITaHUE OBUIO TMPOBENEHO HAa MpHOOpE A H3MEPEeHUs JUHAMUYECKHX CBOMCTB IepeHoca
KHMJKOCTH Ha TpUKOTaxke U TKaHs1x, Monesnbs M290E. OcobeHHOCTh 3TOr0 npudopa B TOM, 4TO JAET
HE TOJIbKO TOYHBIE pE3yNbTaThl BOAONPOHUIAEMOCTH TKAHEH, Ha KOMIIBIOTEPE MOXHO IOITY4HUTh
auarpaMmy, TA€ HanIAIHO MOKa3aHO BOJONPOHHUIIAEMOCTh KaK C M3HAHOYHOW CTOPOHBI, TaK U C
JIMIIEBOM CTOPOHBI TKaHW. Pe3ynabraThl OMbITAa, HAIVISIAHO TOKA3ajdM, B KaKUX TKAaHAX HMEETCs
HalbUICHUE C BOJOOTTAIKUBAIOIINM 3 dexTom.

JUIs M3rOTOBJIEHUS OMBITHBIX OOPA3IOB HCIOJIb30BAaHBL: TKaHb C BBICOKUM COIEpKAHUEM
xJionika (45% xnomnka u 55% monuaup) — HEBBICOKAsI 3aNBIEHHOCTh; CMecoBast TKaHb (35% xonka
u 65% mnomudcTep), B CHWIy TOr0, YTO B TKAHU IPAKTUYECKH OTCYTCTBYET BOPCOBBIA IOKpPOB,
CIICI[OACIKA U3 ATOM CMECOBOI TKaHM OKa3ajaach MEHEe 3anbuicHHON. Crenoaek/aa u3 STHX TKaHCH,
XOPOILIO 3apEKOMEH/I0Baja ceOsl B X0/ UCTIBITAHUH.

beutn  mpoBeneHsl pAJ  AKCIEPUMEHTOB Ha OIPEJCIICHUE IbUIC3ALIUTHBIX CBOWCTB
KOMITOHEHTOB creoAexx1pl. VicnipiTanne npoxonuiu aBa oopasua: oopasen 1(Ne2), cMecoBasi TKaHb
CapyKeBOTO MepervIeTeH s, HOBEPXHOCTHON TIOTHOCTHIO 220 1/M%; BOMOKHHUCTHIH cocTaB Xi1 35%,
ITre 65%; oTtnenka macio-BogooTTankuBaroas (MBO); oopazer 2(Ne8), cMecoBast TKaHb CapKEBOTO
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TeperieTe N, ¢ TOBEPXHOCTHOM MIOTHOCTBIO 235 I/M%; BOTOKHUCTHII cocTaB X 45%, IIad 55%;
otaenka MBO.

Marepuansl MOABEPTraguch 2 LUKIAM XUMHYECKOM YMCTKM WIM S5 HMKIaM cTUpku. llpu
CTHPKE BOCIIOJIb30BaJINCh OKYHOUYHBIM METOJIOM, T00ABIIsis MpenapaT BO BOBpeMs 3-TO TOJIOCKAHHUS.
J1st JOCTOBEPHOCTH PE3yJIbTATOB UCIIBITHIBAIHN 3 3JIEMEHTapHBIX MPoO M3 KaKJI0ro oopasia TKaHH.
HcnpiTanus npoBoAUINCh Ha 6a3e ASHCTBYIONIETO NPEANPUITHS XUMHUUECKON YUCTKH.

OOpa3ipl 3arps3HSUIM HECTAHAAPTHBIM METOJOM ITyTEM 3KCIIO3MIMU Ha NMPOTSDKEHUH 5 JHEH B
3albJICHHOM TIOMEIIEHHH, TJ€ BBIIOJIHAIUCH OTAEJIOYHBIE pabOThl, COMPOBOXKIAIOIINECS
3HAUUTENbHBIM BBIJICJICHUEM CTPOUTEIbHOM MbUIH. OOpasiibl B3BELIMBAIH 10 U MOCTE IKCIIO3ULIHIH.

[lepen B3BemmMBaHMEM 3albUICHHBIA oOOpa3ell BCTPSAXUBaIUW. B KadecTBe OCHOBHBIX
XapaKTEePUCTUK OMpeAesiu (PaKTHUECKyI0 Maccy MbUIH B o0Opasie (T), yAeIbHYI0 Maccy IbLIH: Ha
eIMHAIY Tiomany (r/M>) ¥ Ha eIMHUIYY Macchl (%).

PesyabTarsl nccjienoBanus. B pesynbrate NpoBEIEHHBIX UCCIEI0BAHUM YCTAHOBIEHO, UYTO
M3MEHEHHUE JIMHEHHBIX pa3MepoB 00pa3lioB HAXOAMUTCS B Ipeenax: mo ocHose a0 +1,5%, mo yTky
2,5%, 4T0 COOTBETCTBYET TPeOOBaHUAM CTaHIAPTOB. OTMEUEHO U3MEHEHHE OKPACKU IO CPAaBHEHUIO
C UCXOJHBIM 00Pa3IOM MOCJ€ 5 MUKIOB CTUPKU: OHA CTAHOBUTCS 00Jiee CBETVION MO OTHOILIEHUIO K
NepBOHAYAJIBHBIM O0Opa3naM, B TOM 4YHCJIE€ M 3a CYET CMSATHS M YBEIMYCHHS BOPCHCTOCTHU
noBepxHocTd. Ha oOpa3iax, moaBeproyThiXx XUMUYECKOM YUCTKE, 0CAXKIACTCSI MEHBILIEE KOJTMYECTBO
nelH (6%), 9To 00YCIOBIIEHO KaK COXpaHEHHEM MEepBOHAYAIbHON 00paboOTKH, TaK U MPUMEHEHHEM
B IIPOLIECCE YMCTKHU aHTUCTATUKOB.

Crupka sBISI€TCS OCHOBHBIM PEKOMEHAYEMBIM CIOCOOOM yXo/a 3a CHelonexaon. Y
00pa3IoB MOCye 5 MUKIOB CTUPKU KOJIMYECTBO MBUTH HA TOBEPXHOCTH MakcuMaibHoe (6omnee 13%),
u Oosiee yeM B 2 pa3za BbIlIE, YEM Yy 00pa3LoB MOCIE YUCTKU, YTO OOBICHIETCA U3MEHEHHEM (hOPMBI
U pa3MEpoB TMOp, YBEIMUYEHHEM BOPCUCTOCTH TMOBEPXHOCTH, M BO3MOXKHO, YXYIUICHHEM
AQHTUCTATUYECKUX CBOMCTB. Y 00pa3iioB, 00pabOTaHHBIX Ha MOCJICIHEM MOJOCKAaHUU TPOMUTKON U
MOJBEPTLINXCS CYIIKE, KOJTMYeCTBO NblIM HUKE (0T 8 10 10%), omHaKko OHO BbIIIE, YEM Y 00pa3LioB
110CJIE XMMHUYECKOM YUCTKHU U 3aBUCUT OT BUJA ponuTku. Ha ~ ocHOBe  aHain3a  OCHOBHBIX
MIPOM3BOACTBEHHBIX (DaKTOPOB, OKA3bIBAIOIIMX BIMSHHE Ha YEJIOBEKa, XapaKTEPHBIX TPYIOBBIX
JBIKEHUH paOOTHUKOB U TOTIOJIOTHMH MECT Pa3pyIICHUs CIICIUAIBHOMN O1eXK bl BBISIBICHBI Hanboee

cnabble  y4YaCTKM  CYyIIECTBYIOIICH  CIELONEkKAbl, PEKOMEHJOBAaHbl IMYTH  IOBBIIICHUSI
M3HOCOCTOMKOCTH M MbLIE3AMUIIEHHOCTH U3IETUH.

[To pesynbTaraM HCCIEAOBAaHUN CYIIECTBYIOIIUX KOMIUJIEKTOB CHEIOAEKIbl ObLIN
chopMyIHpOBaHBl TPEOOBAHUS, MPEABIBISEMBbIC K CICIOJCKIE CTPOUTEICH C MbLIC3aIIUTHRIMU
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cBoiicTBaMH: TpebOBaHUS K (OPMHUPOBAHHIO MAKETa MaTepHasioB; TpeOOBaHUS K KOMITO3UIIMOHHO-
KOHCTPYKTHBHOMY TIOCTPOCHHIO, a TaKXK€ PACCMOTPEHBI U MCCIIEIOBaHBI MPOIECCHI 3arpsi3HCHUS
CIELOAEKbI MbUIbI0. OnpeaesieHbl NoKa3aTeau yAepKUBAIOIIEH CIOCOOHOCTH U YCTaHOBJIEHO, KaK
Ha pe3yiabTaT yAEpKaHWS NbUIM BIUSET CTPYKTypa TEKCTWJIBHOIO Marepuala M CBOWCTBA
3arpsisustoniero semectsa (puc.l). IlomydeHHble 3KcnepuMEHTANIbHBIE JaHHBIC, WLIOCTPUPYIOT
mponecce yacpKaHud NbIJINM TCKCTUIBHBIMU MaT€prajlaMu: IIOJJOTHOM H BOJIOKHaMH. ITenreeMKoCTE
TCKCTUJIbHOTO MaTepuaia MOXCET OLCHHUBATHCA T'PABUMCTPUUCCKUMH XAPAKTCPUCTHKAMU U 110
M3MCHCHHIO ONTUYECKOM TNIOTHOCTH 3albIJICHHOM MMOBCPXHOCTHU.

Puc. 1. Tonorpagus mect HanGo/IbIIEr0 3arpsi3HeHN (2), HAaN0OJIbIIEH 3aNbLIsIeMOCTH (0) 1
NOBpexAeHUA (B) CIENUATBbHON 01eKIbl 0eTOHIINKOB M PAa3HOPA00YUX CTPOUTEIHLHOIO
y4acTka.

Taxue nokaszarenu koppeaupytoT Apyr ¢ apyrom (R>0,8). PasHocts onTrueckoil mioTHOCTH
JTUIEBOM M W3HAHOYHOM CTOPOHBI 00pa3slia MO3BOJISIET OLCHUTH IMOTIONICHHE MBUTH CTPYKTYpOn
Marepuania.

Pesynprarel aHanmn3a CylieCTBYIOUIMX KOCTIOMOB MOKA3bIBAET, YTO B OONBIIMHCTBE CIyyacB
JUISL CTPOUTEINIbHBIX PaOOT MPUMEHSIOTCSI KOMIUIEKTHI U3 KYPTKH U OPIOK, WJIH KypTKHA U KOMOMHE30Ha.
[Ipy mnpoekTUpOBaHWM MHUIC3AIIUTHON OAECKAbl KIIOYEBYIO pOJIb HUIPAeT IMPOTHO3UPOBAHUE
MMPOHUKHOBCHUSA BPCAHBIX U TOKCUYHBIX BCHICCTB B 3alIUIIACMOC IPOCTPAHCTBO. 9ToT nponecce, Ha
MEPBBIA B3I, MOXKET Ka3aThCsl MPOCTHIM, HO Ha CaMOM Jielie MPEACTaBIseT COOOM CIOXKHBIN
KOMIUIEKC B3aMMOCBSI3aHHBIX 3TAIOB.

ComtacHo COBPCMCHHBIM (1)1/131/1‘-I€CKI/IM NpeaACTaBJICHUAM, aATC3Wsa MNbUIM Ha ITOBEPXHOCTH
TKaHEH pacCMaTpuBacTCsa KakK BSaHMOHCﬁCTBHG ABYX PA3HOPOAHBIX KOMIIOHCHTOB - TCKCTHJIILHOI'O
Marepuaia (BOJIOKOH, HUTEH, TKaHH, TPUKOTAXKHOTO MOJIOTHA, HETKAHOTO Marepuasa) U 4acTHUUEK
MBUIH, @ TAK)KE UX B3aUMOJECHCTBHUE BHYTPH TEKCTUIIBHBIX MAaTEPHAJIOB.

Hakonenue nbuiM B CTPYKType Marepuana MNPUBOAUT K YBEJIMYEHHUIO €ro Macchl U
MOCTCIICHHOMY H3MCHCHHIO ILIBE€TA €ro IMOBCPXHOCTH. HOJI MHKPOCKOIIOM MOXHO YBHJCTH, KakK
YaCTHULbI IIbUIX, KOTOPBIC 3HAYHUTCIBHO MCHBIIUC, YCM KaHAJIbl (HOpr) MCXKIY BOJIOKHaAMH, MOT'YyT
MIPOXOAUTH CKBO3b TEKCTUIIbHYIO BOJIOKHUCTYIO CpPeNy, YAEP>KUBAIOTCS B CTPYKTYpEe MaTepualia U Ha
MMOBEPXHOCTU BOJIOKHA.

[IpuBeneHHbIE OKCIIEpUMEHTANbHBIE JAaHHbIE W HM300paKEHUS JIMIEBOW  CTOPOHBI
WUTIOCTPUPYIO TMPOLECC TMOITIOMIEHUS TMbUIM HETKAaHbIM IOJOTHOM. lIbuieeMKoOCTb, KOTOpas
OonpeaAcICHHA I'PaBUMCTPHUICCKUM MCTOAOM, KOPPCIUPYCT C ONTHYECKOM IIOTHOCTRLIO MMOBEPXHOCTHU
TeKCTUIbHBIX punbTpoB ¢ R=0,86. [1o Mepe 3arpsi3HeHUs: 00pa310B MBUIBIO IPOUCXOIUT U3MEHEHHE
1BeTa noBepxHOCTH. Ha n300pakeHHsIX JHUIIEBOW MOBEPXHOCTH BHJHO, KaK W3MEHSETCS IIBET:
UCXOJHBIA O€Nblil TOCTENEHHO CTAHOBUTCS CEPhIM, TEMHBIM M JIOCTHUTaeT MaKCUMaJIbHON
WHTEHCUBHOCTH, KOTJa OINTHYECKas IUIOTHOCTh JIMIIEBOM CTOpoHBI 1,784 mpubnmxaercs K
ONTHYECKON TJIOTHOCTU TEXHUUECKOro yriepoaa (1,8).

AHaM3 pe3yJIbTATOB HCCJeI0BAaHUAA. Pa3HOCTh ONTHYECKOM IUIOTHOCTH JIMLIEBOM U
M3HAHOYHOM CTOPOHBI OOpa3lia MO3BOJISAET OIEHUTHh MOIVIOLIEHUE MBbUIM CTPYKTYpOM Mmarepuaia.
Hakonuienue npuiv B CTpYKType mMarepuaia IPUBOAUT K YBEIMYEHUIO €r0 MacChl U OCTENIEHHOMY
HN3MCHCHMUIO IIBETA €0 MMOBECPXHOCTH. Ha IMMOBECPXHOCTU MAaTcpuaia MOXCT O6pa30BI)IBaTI)C$I MIBIIIEBOM
KeHK, WM MbLIb OyJeT pacnoiaratbCsi B CTPyKType marepuana. CrocoOHOCTb YIepKUBATh MbUIb B
CTPYKTyp€ Marepuaia, OTpULATEeIbHO BIUSAET HAa KaUeCTBO U3/IENIUN, TPU UX IKCILTyaTalllu.
__________________________________________________________________________________________________________________________________|]
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Jlng uccnenoBaHusl TKaHeH Ha UCTHpaHue, ObUTH BBIOpaHbI 00pa3Ibl TKAHEH, HCIIOIb3YEMbIX
JUTSL TIPOU3BOJICTBA CTICIIHAITLHOM Ok TBI. [Ipr MCTIFITAHUY KaK MATKHM, TaK ¥ )KECTKHUM a0pa3uBOM,
3aBUCHMOCTbh YHUCJIA IMKJIOB MCTUPAHUS 0OpasmoB (0 MOSBICHUS IBIPHI) OT TOJIIUHBI MPSKH (B
npeenax NpakTUYeCKy MPUMEHsIeMbIX HOMEPOB MPSKU ) BBIPAXKAETCS, KaK MOKa3aJId UCCIIEIOBAHNUS,
ypaBHEHHEM

nu = aT;
TJI€ 7Y — YUCIIO IIUKIIOB UCTUPaHUS; T — TONIIUHA TPSIKU B TEKC.

HcnpiTanuio ObUTH TOABEPTHYTHI 0OPa3Ilbl IBYXCIONHBINA MaKeT U TEKCTUIBHBIA MaTepual
(KOHTpOJIbHBIE). AHAJIOTUYHBIE UCCIIEA0BAaHUS MPOBEACHBI C 00pa3I[aMH, B KOTOPBIX HA TOBEPXHOCTh
OBLTM HAHECEHHBIMHU TOJTMMEPHOM KOMIIO3UIIMM HAa OCHOBE KOJUIareHa WyTeM HalbUICHUS |
MOJIBEPTHYTHIE BO3/ICHCTBUIO TBLIH.

[Tpu ucpITaHUM )KeCTKIM a0pa3rBOM TKAHU MOJIOTHSHOTO MEPEIIeTeHUs OKa3bIBaeTCs Oomee
CTOMKMM K HCTUPAHHMIO, YeM OOpa3lbl TKaHH CApPKEBOTO MEPEIICTeHHUS. IJTO, MO-BUAHUMOMY,
OOBSICHACTCSI TEM, YTO TKaHb MOJOTHSHOTO MEPEIUICTEHUsI UMeeT 00JIee OJHOPOIHYIO M OOJBIIYIO
BEJIMYMHY OMOPHOM MOBEPXHOCTH, YEM CaAPKEBOTO, U Pa3pyIIEHUE BOJOKOH U HUTEH MPOUCXOIUT
OoJiee WM MEHEe paBHOMEPHO IO BCEH TTOBEPXHOCTH.

Ha ocHoBaHuM mpencTaBIeHHBIX pPE3yAbTaTOB MOXET OBITh CIEJIaH BBIBOI, YTO CaMBIM
OOJBIINM MEXaHMYECKHM MOBPEXKICHUAM TMOABEPraloTCs KOCTIOMBI pa3HOpabouero, OETOHIIUKA,
apMaTypIlydKa, KaMEHIIMKa M OTHEJOYHMKA. OTH CHELHAIBHOCTH OOJbIIE  BBIIOIHSIIOT
pazHooOpa3Hbie pPabOTHl B T03aX, IOIBEPrarolIhe CHEIUAIBHYIO ONEXKIYy YaCThIM H3THOaM,
PACTSDKEHUSIM, MEXaHUYECKHUM HArpy3KaM W pa3pylIeHUSM B XOJ€ BBIMOJHEHHUS CTPOUTEIBHBIX
pabot. Taxke crenonexna MaHHBIX CHEIUAIBHOCTEH TpeOyeT Oonblied 3amuThl OT TbUIH. J{s
MOBBILICHUSI W3HOCOCTOMKOCTH JleTajeil CHelualbHONM ONEeXIbl HEJIOCTAaTOYHO MPUMEHEHHE
pPa3IUYHBIX TI0O CTPYKTYpE HAKJIQJAHBIX JJIEMEHTOB, YBEJIUYHMBAIONINE COMPOTUBIAEMOCTh K
HMCTHUPAHUIO, a4 TaKXXE MPUMEHEHHE KJIEEBBIX MPOKJIAJOYHBIX MAaTEPUANIOB, KOTOPHIC MPUBOMIT K
HApYIICHUIO CTPYKTypHOTO OamaHca. JlJis 3TOro peKoMeHayeTcsl MPUMEHSITh 0oJiee COBPEMEHHBIE
CIIOCOOBI MOBBINIEHUS! U3HOCOCTOMKOCTH, @ UMEHHO, TTOJIMMEPHBIE KOMITO3UIIMU HAa OCHOBE KOJJIareHa
MyTeM HaNbUICHUsS C BHEIIHEH CTOpPOHBI HAa Y4YacTKH, KOTOphle Haubosiee MOABEPHYTHl K
BO3JICHCTBHSIM ITBUTA U CHUIBI, TPUBOISIIAM K U3HOCY.

PazpaboTaHbl U M3rOTOBJICHBI JIBa KOMIUJIEKTA CIEIHAIIBHON OJI€KbI, PEKOMEHIYEMBbIX ISt
PaObOTHUKOB CTPOUTENBHBIX CIEIUATBHOCTEH:

- KOMIUIEKT CHEeIIMaTbHOM O/I€KIbI COCTOUT U3 OPIOK U KYPTKH, IIPU STOM OTIHYAETCS TEM, UYTO OPIOKU
B HIDKHEH YacTH 3ayKHMBalOTCA C TIIOMOIIbIO KJallaHAa Ha JIMIy4KaX, KOTOPBI IO3BOJISET
perynupoBaTh NIUPUHY HU3a OPIOK 110 Mepe HEOOXOAMMOCTH, a TAK)KE MEePEIHSS YaCTh ITAaHWH OPIOK,
CHaOXEeHBI YCUIICHHBIMH HAKJIaIKaMH, 00€CTICUYMBAIOIIIE 3aITUTY OT MEXaHUIECKUX TTOBPEKICHUH,
KOTOpBIEC PACIIONIOKEHBI B O0JIACTIX HanOOJIee MOABEPKEHHBIX H3HOCY U C IENbIO 3alIUTHI OT TPaBM
Y HETOKCHYHOM MBLTH (Ha 9Ty MOJENH MoNTy4eH nareHT PecyOnuku Y30ekucTan Ha MPOMBIIIIIEHHBIN
obpazer: Ne SAP 02379 ot 23.06.2022 ).

- KOMILJIEKT COCTOMT U3 KyPTKH U TTOJIyKOMOUHE30HA, OTJINYAETCS CIOCOOOM PETYINPOBAHUS ITUPUHBI
HU3a MITAHWH, C MTOMOIIBIO0 TEChMBl «MOJHUS» MO HU3Y OOKOBOTO IBa, CO BcTaBkoil puc.10 (0).

KommnekT cHaOXeH yCUIIEeHHBIMU HAaKJIaJKaMU B 00JIaCTsIX, HanOosee MoABEP>KEHHBIX U3HOCY
U C LENbI0 3alIUTHl OT TPaBM, MPU 3TOM HHU3 HITAHWH MOJYKOMOMHE30HA 3ay:KUBAETCS MO HU3Y, C
MOMOIIbIO CBETOOTPAXKAIOIIEH TECEMbI «MOJHHS CO BCTABKOW U3HYTPHU.
__________________________________________________________________________________________________________________________________|]
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s pa3paboTku 0a30BbIX KOHCTPYKLHUIM M IOATOTOBKU KOHCTPYKTOPCKOW JTOKYMEHTALUU
KypTOK, OpIOK U IoJyKoMOUHe30Ha Oblia npuMeHeHa metonuka noctpoenuss EMKO C3B (Enunas
MeTonuKa KoHcTpyupoBanus oxexasl COB) [EMKO C3OB, tom 3] B CAIIP “Grafis” (Rutip M).
Br10op naHHOM MeTOMKN 0OOOCHOBAH €€ MPOrPEeCCUBHOCTBIO M TEOPETUUECKOH 0O0CHOBAHHOCTBIO.
PacueTs! 1u1 noctpoeHus: 6a30BOM KOHCTPYKIMM IPOBOAMIMCH ISl TUIIOBOM GUrypsl 52 pasmepa,
poct 176.

Wznenuss npoOHOM mapTuM ISl SKCIUTyaTalldd TOMYYHIIM TOJOXKUTENBHYIO OICHKY,
BO3PKEHUI U MPETEH3UH K pa3paboTyrKaM M IPOU3BOAUTENSIM T10 KaueCTBY 00pa3IOoB HE BOSHUKIIO.

Ha o6Owekrax ctpoutensHoil kommanuu «NURZAMAN», Obiia mpoBeaeHa arpodanus
pa3paboTaHHBIX KOMIUIEKTOB. MeTouKa onpe1eeHus 3arpsi3HEHUH CIIe o€ K 1bI OblIa CIIEAYIOIIEH:
CIEI0/IeK/1a B3BEILIMBAJIach /10 Hayala CMEHbI, 3aTeM I0cJie OKOHYaHMsI pabodero JHs, e€ 3a0upanu
y CTpouTelel U CHOBa B3BelrBaiu. [locie aToro cnenozaesxaa nogsepraiach TIATEIbHOMY PyYHOMY
00eCTbUIMBAaHUIO, BKJIIOYasl BCTPSXUBAHUE, YHCTKA C MOMOIIBIO OJEKHOW IIETKH, 0 JOCTHKEHUS
MOCTOSIHHOM Macchl. ViccienoBaHys MPOBOAMIIKCE B JIETHUHN NIEPUOJ] HA IPOTSKEHUU AECITH paboumnx
nHel B aHeBHOe Bpems. Opexna He NoABEprajach CTHUPKE, BO BPEMsI UCIBITAHUSA. DKCIEPUMEHT
1oKa3aj, 4To IMepBble 5-6 JTHEH, WU3JelHs HEIUIOXO COXPAaHSJIM CBOM CBOMCTBA: MbLIC3aLIUTHHIE
CBOMCTBA; Ipsi3e- U BOJOOTTAJIKUBAIOLIME cBOMCTBA. [1o ncreueHnn 6 aHEH, «HAJIUIIAEMOCTbY T'psi3u
YBEJIMUYNIACH.

BeiBoabl. TakuM 00pa3om, MO pe3yibTaTaM MPOBEJCHHBIX HCCIEJOBAHUI BBISIBICHO: MPHU
9KCIUTyaTallud, CIELOAEKAbl, HEeoOXoIuMa CBOEBPEMEHHAas 4YHUCTKA M CTHpPKa MH3JENHs;
pa3paboTaHHbIE B JUCCEPTALIMOHHONW pabOTe KOMIUIEKTHI CIIELUATbHON ONEXKIbl YAOBIETBOPSIOT
TpeOOBaHUAM CTpoHTENEH, oOecreunBacT KOM(MOPTHOCTh U MUHUMAJIBHBIN CEPBUC OOCITYKHUBAHHUS
IIPY KCILTyaTallK; TTOJIy4YEHbI TOJIOKUTENBHBIE OTKIMKU OT YYaCTHUKOB DKCIIEPUMEHTA.

Anpobanust pa3paboTOK MO TaHHOM JUCCEPTALMOHHON paboTe B YCIOBHUIX MPOU3BOJICTBA U
BHEJI[PEHUE CHEIUATBHON ONEXKIbl JUII pPaOOTHUKOB CTPOUTEIBLHOM OTpacid C BBICOKOM
AKCIUTYaTallUOHHOW HAJEKHOCTHIO UM BBICOKMMHU IMbUIC3AIIUTHBIMU CBOMCTBAMHM  IO3BOJIUT
MOBBIIIICHUE TPOU3BOAUTEIBHOCTH Tpyaa Ha 12 % u momyuuts s3xoHoMuuyeckuii apdexr 9 500 ToIc.
com uiu 1 397 059 TeIC. cym B roa.

W3 BbIIIE N3TI0KEHHBIX JaHHBIX 110 UCCIIEIOBAHUIO CIIELIUATIBHON OZ€K/Ibl, HEIIOCPEICTBEHHO
B IIPOM3BOJACTBECHHBIX YCIOBMSX, Ha CTPOUTENBHBIX IUIOHIANKAX, MOXHO CHAENIaTh CIELYIOIIHE
BBIBOJIbL:

- W3AeIue TepseT CBOUM T'MTMEHUYECKUME CBOMICTBA, a WMEHHO IbLJICHENPOHUIIAEMOCTD,
BO3/1yXOIIPOHUIIAEMOCTb MPH IMOCTOSTHHOIN paboTe Ha 3aIlbJICHHOM Y4acTKe, €CJIM CBOEBPEMEHHO HE
IIPOBOJIUTD YACTKY U CTUPKY HU3IEIHS

- HEHaJJIeXKalUil yXOA 3a W3/ENIMeM, NMPUBOAUT K MPEKAECBPEMEHHOMY «CTapeHUIO» H3IeINus,
U3JIeNue CTAHOBUTCS 0ojee NBUIEEMKHUM, TPEOYIOIIMM JOTOJHUTENFHOW YUCTKH W CTUPKH, B
JanbHEHIIeM B U3/ISJINU YXYILIIAI0TCS TUTHEHNYECKHE U (PU3UKO-MEXaHMYECKUE CBOICTRA.

OTH (paKTOpBI UCTIONB30BAHUS CIELIOEK bl HA 0CO00-3aNBUIEHHBIX YUaCTKaX CTPOUTEIIBHBIX
y4acTKax, JKCIUIyaTaluss M 4acTble, JONOJIHUTEIbHBIC YACTKM WM CTUPKH H3JIEIUs, NPUBOIAT K
YXYALIEHUIO UX (PU3UKO-MEXaHUYECKUX U TUTHEHUYECKUX CBOMCTB, UTO TPEOYET perysspHOM OLIEHKH
COCTOSIHUSI CTIELIMAJILHOM OJIEXK/IbI U ITPH HEOOXOIMMOCTH €€ 3aMEHBI Ha HOBYIO.
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BOSHLANG‘ICH SINF O‘QUVCHI QIZLARI MAKTAB FORMASIGA
UYG‘UNLASHTIRISH UCHUN QO‘LLANILADIGAN MILLIY MATOLARNING
XUSUSIYATLARI TADQIQI

TAbduraxim Xojiyev, 'Shoxista Babayeva

"Yengil sanoat mahsulotlari konstruktsiyasi va texnologiyasi,! Namangan davlat texnika universiteti,
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Annotatsiya. Tadqiqotning magsadi boshlang‘ich sinf qiz bolalar maktab formasiga milliy
matolarni uyg‘unlashtirish bo‘lib, buning uchun dastavval boshlang‘ich sinf qiz bolalar maktab
formasiga uyg‘unlashtirish ko‘zda tutilayotgan milliy matolarning fizik-mexanik xususiyatlari
tajribadan o‘tkazilib, olingan natija ko‘rsatkichlari turli xil diagrammalar asosida tasvirlab bayon
qilingan.

Kalit so‘zlar: uyg‘unlashtiriladigan, cho‘zilishga pishiqlik, nam shimuvchanlik, adras, shoyi,
banoras, g‘ijimlanmasligi, kirishuvchanligi, deformatsiyasi.

HccnenoBanne 0co6eHHOCTel HAMOHAJIBHBIX TKAHeH, BHeAPsieMbIX K IIKOJBLHOH Gopme 1u1s
AeBOYEeK HAYAIbHOI IKOJIbI

AnHoranus. llens uccnemoBaHusi - MoA0OpaTh HAIIMOHAIBHBIE TKAHW JIJI1 BHEIPEHUS K
IIKOJIbHOM (popme J71s IeBOYEK HaYaIbHBIX KJIAcCOB. [[i1st 9TOr0 cHavasia ObUTH MPOBEPEHBI PU3UKO-
MEXaHHYECKHe CBOMCTBA HAIIMOHAIBHBIX TKAHEH, KOTOPBIC MPEIHA3HAYCHBI JISI KOMOWHUPOBAHUS
CO MIKOJBHOM (hOPMOI JUTsl IEBOUEK HAYANBHBIX KJIACCOB, U TIOTYUYEHHBIC pe3yJIbTaThl OMUCAHBI HA
OCHOBE Pa3JIMYHBIX CXEM.

KuiroueBble cj10Ba: rapMOHU3UPYEMBIi, POYHOCTH HA PACTSKEHUE, BIIUTHIBAEMOCTh BJIATH,
azpac, menk, 6aHopac, OTCyTCTBHE CKIIAJ0K, MPOHUKAOIIAsI CIOCOOHOCTS, AehopMaIius.

A study of the characteristics of national fabrics introduced into school uniforms for primary
school girls

Abstract. The purpose of the research is to adapt national fabrics to primary school girls'
school uniforms. To this end, the physical and mechanical properties of the national fabrics
intended to be adapted to primary school girls' school uniforms were first tested, and the results
obtained were described using various diagrams.

Keywords: harmonizable, tensile strength, wet sponginess, adras, silk, banoras, crease-free,
penetrating ability, deformation.

Kirish. Milliy matolarning retrospektiv tadqiqotlariga X.A. Alimova, P.X. Siddiqov, G.
Valiyev kabi olimlarning ilmiy ishlari bag‘ishlangan. O‘zbek an'anaviy kashtado‘zlik san'ati
Sh.K.Abdullaeva, K.Akilova, Z.J.Alieva, Q.J.Jumaev ishlarida tadqiq qilingan.

Mazkur tadqiqotlar natijasida yaratilgan vositalar muayyan darajada ijobiy natijalarga
erishilgan holda qo‘llanilib kelinayotgan bo‘lsada, ammo milliy gadriyatlar timsoli bo‘lgan an'anaviy
milliy liboslar va bezak elementlarini qayta ishlash, ya’ni stilizatsiya qilish orqali foydalanilgan
holda, yuqori darajada san'at asari sifatida zamonaviy klassik uslubdagi maktab formasini loyihalash
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va ularda bezak elementi sifatida qo‘llash, bezakning koloristik xususiyatlarini ta’minlashga
qaratilgan va  dekorativ  bezak  elementlarini  funktsional vazifalarini  bajaruvchi
modifikasiyalangan buyumlarga almashtirish bilan an'anaviy uslub elementlaridan foydalanib,
zamonaviy Va bejirim, estetik zavq beruvchi giz bolalar maktab formasini yaratish, ishlab chiqish va tadqiq
etish bo‘yicha tadqiqotlar yetarlicha o‘tkazilmagan [2].

Mabhalliy milliy gazlamalarning fizik-mexanik, gigiyenik xususisyatlarini o‘rganib, tahlil
qilish natijasiga ko‘ra, maktab formalari uchun ishlatilayotgan gazlama turlari bilan solishtirish
hamda milliy matoning eng mugqobil variantini maktab formasida qo‘llash usullarini ishlab chiqish
pirovard magsad bo‘lib hisoblanadi.

Milliy gazlama xususiyatlarining tadqiqi asosida ishlab chiqariladigan maktab formalarining
yangi assortiment turlarini yaratish va ko‘paytirish aynigsa, juda dolzarbdir.

Tadqiqot usuli. Ishni bajarishda mavzuga oid ilmiy manbaalar tahlil qilindi, tadqiqotning turli
bosqichlarida eksperimental va ekspert baholash usullari, nazariy, matematik modellashtirishning
asosiy qoidalari, materiallar xossalarini tadqiq qilishning standart usullari, aniqlangan qonuniyatlarni
umumlashtirish, mantiqiy tahlil qilish bilan bu usullarni kombinatsiyalash, mahsulot assortimentlarini
loyihalash nazariyasi, zamonaviy kompyuter texnologiyalarida hisoblash usullari qo‘llanildi [3].

Tadqiqot ishida o‘quvchi qizlar maktab formasiga uyg‘unlashtirish uchun qo‘llaniladigan
milliy mato turlarining fizik mexanik xususiyatlari Namangan davlat texnika universitetining sinov
va sertifikatlashtirish laboratoriyasida mavjud bo‘lgan zamonaviy laboratoriya jihozlarida tajribalar
o‘tkazilib, o‘rganildi.

Natijalar. Boshlang‘ich sinf maktab yoshidagi qiz bolalar maktab formasiga hamohang
tarzda milliy matolarni uyg‘unlashtirish maqgsadida dastavval ularning fizik-mexanik
xususiyatlarini aniqlash maqgsadida Namangan davlat texnika universiteti laboratoriyasidagi AG-
1 mashinasidan foydalanildi. Bunda milliy matolar adras, banoras va shoyi gazlamalaridan namunalr
tayyorlab olindi. Milliy mato turlaridan 3 xili adras, shoyi, banoras tanlab olindi. Ulardan
namuna uchun kerakli o‘lchamlarda kesib olindi, matolarning qalinligini o‘lchashda
500x500mm o‘lchamda kesib olindi. Tajriba natijasida milliy gazlamalarda banoras matosining
qalinligi yuqori ekanligi aniqglandi. Tajriba namunalari uchun olingan milliy matolarning
deformatsiyasini sinovdan o‘tkazishda esa cho‘zish tezligi 300 mm/min etib belgilandi.
Namangan davlat texnika universiteti laboratoriyasida mavjud matolarni nam shimuvchanligini
o‘lchovchi M290 Atlas moslamasiga qo‘yib, bir tomchi suv yuqoridan tomizilib, matoga kelib
tushgandan so‘ng, besh xil turli xil darajalarda sinovdan o‘tkazildi. Olingan natijalarga asosan
quyidagi diagramma va gistogrammalar hamda jadval shakllantirildi.

1-jadval

Model namunasi uchun ishlatiladigan gazlamalarning fizik-mexanik ko‘rsatkichlari

. Uzilishga Havo Deforlf)lats1yas1
Gazlama Gazlamaning | ., . . . . (%)
Ne . o 1. . pishiqligi, N | o‘tkazuvchanli
nomi galinligi, mm . . 302 e tanda
umumiy gi (sm”/sm-/s)
e arqoq
e tanda
33%
1 7,65 67%
Adras 0,42 771 71.86 e arqoq
75%
25%
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e tanda
50%

Shoyi

0,46

8,54
8,56

4,140

50%
arqoq

96%
4%

e tanda
14%
86%

arqoq

133%

33%

10,60 71,08

0,49 14,71 .

3 | Banoras

Quyida olingan tahliliy natijalarning ko‘rsatkichlari turli xil diagrammalar asosida tasvirlab
berilgan.

0 Mamunbhdagilgazlarhalarding 3 3,5
deformatsiyasi

shoyi
banoras I
adras S
0 1 2 3 4 5

1-rasm. Model uchun ishlatiladigan milliy matolar ( shoyi, banoras, adras)ning
deformatsiyasi.

Namunalarni cho‘zilishga pishiqligi (kg/s). Gazlamaning cho‘zilishga pishiqligi uning
sifatini belgilaydigan eng muhim ko‘rsatkichlardan biridir. Gazlamaning cho‘zilishga pishiqligi
deganda uning uzuvchi kuchga chidamliligi tushuniladi.Gazlamaning cho‘zilishga pishigligi maxsus
kompyuter programmasi yordamida ishlaydigan AG-1 mashinasida aniqlanadi. Ishni boshlashdan
oldin, tajriba uchun kerakli dastlabki ma’lumotlar programmaga kiritiladi. Namunalar GOSTda
keltirilganidek, 300 x 50mm o‘lchamda tanda va arqoq yo‘nalishida tayyorlab olinadi. Tayyor
namunalar qisqichga qistiriladi (Qisqichlar orasidagi masofa 200mm). Keyin START tugmasi bosildi
va yuqori qisqich ko‘tarila boshladi. Namuna uzilgach, ekranda tajriba natijalari grafik va jadval
shaklida ko‘rindi [4].

Uzish mashinasida gazlamaning pishiqligini aniglash bilan bir vaqtda uning uzayishi ham
aniqlanadi.
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Namunadagi gazlamalarning qgalinligi

11

adras banoras shoyi

O R N WP ULIOOYN OO

2-rasm. Model uchun ishlatiladigan milliy matolar ( shoyi, banoras, adras)ning
galinligi

Model uchun ishlatiladigan milliy matolarning nam shimuvchanligini aniglash
natijalarining diagramma Ko‘rinishi

Grade 1 2 3 4 5
} : i : : | Tap whatching time

i Top absorption rate (%)

i Top max watter radius (mm)

{ Top spreading speed (mm/s)

{ Bottom wetting time (5)

{ Bottom absorption rate (%6)

| Bottom max watted radius (mm)

! Bottom spreading speac (mm/s)

| One-way scansport index (%6)

N i S { Ovarall moisture managament
Fair Good Verygood  Ecellent

[
(=33
L7

Grade
Poor

Water location vs Time
Law water content

To e High water content Bottom {Outhe
PO i fime (o) 120 nece T (OvEED)

3 - rasm. Adras matosining nam shimuvchanligi
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Water location vs Time
Law water content
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4 - rasm. Shoyi matosining nam shimuvchanligi
Banoras matosining nam shimuvchanligi

Grade 1 2 3 4 5
[ . ot - : | Top whatching time

- : . . . i Top absorption rate (%4)

{ Topmax watter radius (mm)

{ Top spreading speed (mm/s)
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Water location vs Time
Law water content
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5 -rasm. Banoras matosining nam shimuvchanligi.

Muhokama. Olingan natijalarning tahlili shuni ko‘rsatyaptiki, 1-diagrammada model uchun
ishlatiladigan milliy matolar (shoyi, banoras, adras) ning deformatsiyasi (cho‘zilishga pishiqligi) ni
aniqlashda laboratoriya jihozi qisqichlariga mahkamlangan mato namunalarini 10 daqiqa davomida
vaqt begilab, ham tanda, ham arqoq yo‘nalishi bo‘yicha deformatsiyasi aniqlab olindi, ko‘rsatkichlarni
daftarga qayd etib borildi, diagrammadan ko‘rinib turibdi-ki, shoyi matosini deformatsiyasi tanda ipi
bo‘yicha, bu ko‘k rangda tasvirlangan, 350 N ekanini ko‘rish mumkin, arqoq bo‘yicha bu ko‘rsatkich
180 nyutonni tashkil qildi. Banoras matosini deformatsiyasi tanda ipi bo‘yicha, bu ko‘k rangda
tasvirlangan bo‘lib, 250 N ekanini ko‘rish mumkin, arqoq bo‘yicha bu ko‘rsatkich 420 nyutonni
tashkil qildi. Adras matosini deformatsiyasi esa tanda ipi bo‘yicha, bu ko‘k rangda tasvirlangan bo‘lib,
2430 N ekanini ko‘rsatdi, arqoq bo‘yicha bu ko‘rsatkich 240 nyutonni tashkil qildi.

2-diagrammada esa model uchun ishlatiladigan milliy matolar (shoyi, banoras, adras)ning
qalinligini laboratoriyada o‘lchab ko‘rildi. Tajriba natijalariga ko‘ra, adras matosining qalinligi 0,42
mm, shoyi gazlamasining qalinligi 0,46 mm, banoras milliy gazlamasining qalinligi esa 0,49 mm ni
ko‘rsatdi. Bundan ayon bo‘ldiki, banoras matosi adras va shoyi milliy gazlamalariga nisbatan
qalinroq ekanligi aniqlandi.

Shundan so‘ng milliy matolar ( shoyi, banoras, adras)ning nam shimuvchanligini M290Atlas
laboratoriya uskunasida sinovdan o‘tkazish ishlari bajarildi. Bunda birinchi bo‘lib, 3-diagrammada
tasvirlangan adras milliy matosining nam shimuvchanligi tajriba qilindi. Bu ishni bajarish uchun besh
xil daraja bo‘yicha ya’ni, qoniqarsiz, o‘rtacha, yaxshi, juda yaxshi hamda a’lo darajalar bo‘yicha
ko‘rsatkichlar olindi. Har biri bo‘yicha olingan ko‘rsatkichlar qayd etib borildi. Adras matosining
nam shimuvchanligi juda yaxshi darajadan a’lo darajagacha ko‘tarildi. Ikkinchi navbatda esa 4-
diagrammada ko‘rsatilgan shoyi matosining nam shimuvchanligi adras matosi kabi tartibda sinovdan
o‘tkazildi. Natijaga ko‘ra, qoniqarli darajada nam shimuvchanlikni ko‘rsatdi. Diagrammada natija
ko‘rsatkichlari qayd etildi. 5-diagrammada esa banoras milliy gazlamasining nam shimuvchanligini
o‘lchash natijasi bo‘yicha olingan tahliliy ko‘rsatkichlar yozildi. Unga ko‘ra, banoras matosining nam
shimuvchanligi a’lo darajadaligi aniglandi.

Yakuniy ko‘rsatkichlar tahlil qilinib, bolalar kiyimlariga qo‘yilgan talablardan kelib chiqqan
holda xususiyatlari jihatidan mos keladigan milliy mato turini tanlab olish ko‘zda tutildi [5].

Xulosa. Oc‘tkazilgan tajriba natijalarini tahlil qilish natijasida namoyon bo‘lgan
ko‘rsatkichlardan ko‘rishimiz mumkinki, banoras milliy matosining galinligi, fizik-mexanik
xususiyatlaridan g‘ijimlanmasligi, kirishuvchanligi, deformatsiyasi va kiyim shaklini saglash
xossalari yuqoriligi inobatga olindi hamda boshlang‘ich sinf maktab yoshidagi qiz bolalar formasi
uchun uyg‘unlashtirishga tavsiya etildi.

Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT)K HamHTII, 2025, Ve 1) =227 -


http://www.ntsi.uz/

TO‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR m)%

FOYDALANILGAN ADABIYOTLAR

1. O‘zbekiston Respublikasi Prezidentining 2022 yil 28 yanvardagi PF-60-son “2022-2026
yillarga mo‘ljallangan yangi O‘zbekistonning taraqqiyot strategiyasi to‘g‘risisda”gi Farmoni.

2. Iroda Turgunova, Nazira Khomidjonova, Abdurakhim Khojiev; Material analysis to select a
suitable fabric for women’s outerwear. AIP Conf. Proc.23 June 2023; 2789 (1):
040014. https://doi.org/10.1063/5.0145955

3. T.A.Ochilov, N.G.Abbasova, F.J.Abdulina, Q.I.Abdulniyozov Gazlamashunoslik. O‘zbekiston
milliy entsiklopediyasi. Davlat ilmiy nashriyoti, Toshkent, 2011-y.

4. N.G.Abbasova, B.B.Axmedov, SH.M.Mahkamova, T.A.Ochilov, Yengl sanoat
mahsulotlari materialshunosligi. Toshkent. “Alogachi”, 2006 y.

5. M.Xommumona, A.XoxueB. Beioop Tkauu st skeHcKor KodThl.// Universum: TEXHUYECKUE
Hayku. 4-2 (85). Ctp. 92-95.

6. U.X.Meliboyev. To'qimachilik sanoati texnologik jarayonlarini modellashtirish asoslari.
Namangan. “Adabiyot uchqunlari”, 2020. -216 (5-10 bet).

7. Shogofurov Shaxboz Shokirjon ugli; Kholikov Kurbonali Madaminovich., Study of
technological indicators of ornamental knitted fabrics with high formal properties. Asian
Journal of Multidimensional Research (AJMR) https://www.tarj.in ISSN: 2278-4853 Vol 10,
Issue 2, February, 2021 Impact Factor: SJIF 2021 = 7.699 .

8. B.L.G’oibov. Ergonomika. Oliy o‘quv yurtlari talabalari uchun qo‘llanma. Toshkent. “Tafakkur
bo‘stoni”, 2013. -264 bet.

=222 - Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT)K HamHTII, 2025, Ne 1)


http://www.ntsi.uz/
https://doi.org/10.1063/5.0145955
https://cyberleninka.ru/article/n/vybor-tkani-dlya-zhenskoy-kofty
https://www.tarj.in/

TO‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR m)%

HAR XIL MATERIALLARNING YEYILISH JARAYONINI O‘RGANUVCHI QURILMA
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Namangan muhandislik-texnologiya instituti, “Texnologik mashinalar va jihozlar” kafedrasi
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Annotatsiya. Mashinalarning ilashuvchi detallarini ishqalanishi natijasida yeyilish sodir
bo‘lib, u sirt yuzalarini buzilishiga olib keladi. Natijada detal o‘lchamlari o‘zgaradi va talab etilgan
texnik - texnologik ko‘rsatkichlardan chetga chiqishi ortib boradi. Amaliyot va ilmiy - tadqiqot ishlari
o‘rganilganda, ishqalanuvchi va qo‘zg’aluvchan kesishmalarni ishdan chiqishiga asosiy sabab, ularni
ishqalanishdan yeyilishi ekanligi ko‘rildi. Mashinalaridagi tishli uzatmalar va sirpanuvchi sirtlaridagi
yeyilishni o‘rganuvchi maxsus qurilmalar o‘rganildi. Laboratoriya sharoitida foydalanish oson
bo‘lgan yeyilishni o‘rganuvchi qurilma tavsiya qilingan.

Kalit so’zlar: tishli g’ildirak, yeyilish, uzatma, ishqalanish, moy, plastmassa, po‘lat, cho‘yan,
mashina, dastgoh, kinematika, qurilma, tishli uzatma.

DEVICE STUDYING THE WEAR PROCESS OF DIFFERENT MATERIALS

Abstract. Corrosion occurs as a result of friction between moving parts of machines, which
leads to the destruction of surfaces. As a result, the dimensions of parts change and the deviation from
the required technical and technological indicators increases.

Practice and research studies have shown that friction and excision intervals
are the main cause of frictional and excited intersection failure. Special devices for
studying wear of surfaces in gears and sliding surfaces of machines have been studied.
A simple design of a device that studies wear under laboratory conditions is proposed.

Keywords: gear wheel, wear, friction, oil, plastic, steel, cast iron, machinery,
machine tool, kinematics, devices, gears.

MPUBOP U3YYAIOIUI ITPOIIECC U3HAIIIMBAHUS PASHBIX MATEPHAJIOB

AnHoTaTnus. Koppo3us BOZHUKAET B pe3yabpTare TPEHUsI ABMXKYIIHUXCS YacTel MallMH, YTO
NPUBOAWT K Pa3pylICHUIO TOBEpXHOCTEH. B pesynbratre H3MEHSIOTCS pa3Mepbl JeTaneid u
YBEJIIMYMBACTCSI OTKJIOHEHHE OT TpPeOyeMBIX TEXHUKO-TEXHOJIOTMYECKUX TMoKaszarenel. M3ydeHne
IMPAKTUKU U I/ICCJ'I@)IOBaHI/Iﬁ IMoKa3aJio, 4TO MHTCPBAJIbl TPCHUA H SKCIHU3HUU ABJIAIOTCA OCHOBHOH
NPUYMHON pa3pylieHus] (QPUKIMOHHBIX M BO30OYXIEHHBIX mepecedeHuil. lIpoaHanm3mpoBaHbI
CrICaJIbHbIC HpI/I60pBI AJId U3yUCHUA U3HOCA HOBerHOCTeﬁ B 3Y6‘-IaTbIX nepeaadax U CKOJIb3AMUX
noBepxHocTel MamuH. [Ipennokena mpocTass KOHCTPYKIMS YCTPOMCTBa, M3yyarolias HW3HOC B
71a00paTOPHBIX YCIOBHSIX.

KaroueBble ciioBa: 3y04yaroe KoJeco, HW3HOC, TpEHHE, Macjo, IUlacTMacca, CTalb,
9yT'yH, MalllMHA, CTAHOK, KHHEMAaTHKa, YCTPONCTBA, 3y04aThie MepeIadn.
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Kirish. Mashinalarning ishonchli va uzoq muddat ishlashini ta’minlash mashinasozlikning
asosly vazifasi hisoblanadi. Amaliyot va ilmiy tadqiqot ishlari shuni ko‘rsatadiki, qo‘zg’aluvchan
kesishma va ishchi organlarining ishdan chiqishiga asosiy sabab, ularning yeyilishidir. Shuning
uchun, mashinalarni loyihalash jarayonida va ishlatishda yeyilishga ta’sir etuvchi omillarni hisobga
olish zarur. Hozirda hamma vaqt ham muhandis va loyihalovchilar uni hisobga oladi, deb bo‘lmaydi.
Buning oqibatida korxonalar katta sarf xarajat qilishga majbur bo‘lishadi. Chunki ular ta’mirlash
korxonalarini qurish, zahira detallarini ishlab chiqarish, ta’mirlovchi mutaxassislarni tayyorlash va
ishlatishga majburlar [1].

Material va metodlar. Ishqalanish va yeyilishni qattiq jismlarning buzilishi deb qarash
mumkin. Tashqi ishqalanishda ikkita asosiy jarayonlar bo‘ladi: birinchisi - g’adir - budirliklarni
o‘zaro kirishishi hisobiga tegishish nuqtalarini hosil bo‘lishi va ikkinchisi - ulardagi aniq kontakt
izida katta bosim ta’sirida «payvandlanish» hodisasi sodir bo‘lishi. Ishqalanuvchi juftliklardagi
umumiy bosim ozgina yuklanishda ham kontakt izi kichik bo‘lgani uchun katta bo‘ladi. Katta
yuklanish ta’sirida chiqiqlarni har xil darajada joylashib qolishi natijasida ular ketma — ket kontaktga
kirishadi. Shuning uchun haqiqiy kontakt maydoni uning izlari va o‘lchamlarini ortishi hisobiga
bo‘ladi.

Hozirgacha o‘tkazilgan ilmiy — tadqiqot ishlaridan shu narsa ma’lumki, yaxshi ishlov berilgan
va yuza g’adir — budirligi yomon bo‘lgan sirtlarda haqiqiy bosim juda katta. Bu bosim cho‘qqilarni
yeyilib, uning radiusi ortib borishi bilan kamayib boradi.

Ishqgalanish va yeyilishda adgeziyali bog’lanishdan buzilish xarakteri asosiy sabablaridan biri
desa bo‘ladi. Buzilish yo bog’lanish hosil bo‘ladigan joyda (adgeziyali buzilish, ijobiy gradient) yoki
bir oz chuqurroqda (kogeziyali buzilish, salbiy gradient) sodir bo‘ladi.

Tadqiqot natijalari va tahlili. Yuqoridagiga mos ravishda siljish qarshiligi gradienti qonuni
ishlab chiqilgan. Gradient kattaligi va ishorasiga yuza qatlamda sodir bo‘ladigan o‘zgarishlar ta’sir
etadi. Birlik kontakt izida bosimni ortb borishi, birlik notekisligini yassilanishga (splyushivaniya)
yoki kirishga olib keladi. Yassilanish esa, o‘z navbatida kontaktda bo‘lgan notekiliklarning
qaytmaydigan shaklini hosil qiladi va ishqalanishning statsionar rejimini ta’minlay olmaydi.
Kirishish jarayoni faqat har xil gattiqlik va bikirlik modulidagi kontaktda bo‘lgan jismlargagina hos
bo‘lmay, balki bir xil qattiglikdagi jismlarda ham sodir bo‘ladi. Bunda kontaktda bo‘lgan jismlarning
tegishayotgan notekisliklari shakli (egrilik radiusi, egrilik burchagi) har hil bo‘lsa, kirishish jarayoni
bo‘ladi. 1-rasmda bo‘rtik geometrik shakli koeffitsienti bilan kontaktlanishda uning y burchak bilan
aniqlanuvchi chetlarining sharoiti orasidagi bog’lanish ko‘rsatilgan.

Grafikdan ko‘rinib turibdiki, plastik holatga o‘tishdagi mos keluvchi samarali kuchlanish y
burchak bilan tavsiflanadi.

Deformatsiyalanadigan kontr jismga uchta turdagi mexanikaviy o‘zaro ta’sirlashuvni ajratib
qo‘llash maquldir: elastik kontaktda, plastik kontaktda va mikroqirqilishda.

Bikr kontaktda birlik yuzadagi kuchlanish va deformatsiya (sferik bo‘rtikda modellanuvchi)
Gerts formulasi orqali aniglanadi. Yarim fazoviy materialga bikr sferik bo‘rtik botirilganda, material
dastlab elastik deformatsiyalanadi, uni yanada chuqurroq botirilsa deformatsiyalanish plastik
deformatsiyalanishga aylanadi. Normal va urinma kuchlar ta’sirida yuklangan elastik yarim fazoviy
jismning kuchlangan holatini tahlilidan shu narsa ma’lum bo‘ladiki, bunda berilgan urinma
kuchlanish quyidagiga teng bo‘ladi:
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ow =k-f-p, =x«r,

bu yerda k - mustahkamlik gipotezasi, Puasson koeffitsientiga bog’liq bo‘ladi va asosan 3 dan (o‘rta
elastik material uchun) 5 gacha (mo‘rt material uchun) o‘zgaradi.

Umumiy yuklanishga qaramasdan haqiqiy kontakt izida, materialning nazariy
mustahkamligini 1/5-1/10 gismiga yetuvchi yuqori solishtirma bosim hosil bo‘ladi.

Yuklanish ortib borishi bilan tegishayotgan bo‘rtiklardagi real bosim sezilarsiz ortadi. Tekis
yuza uzunligi bo‘yicha yuklanishning ~1/25 darajasida, egri chizigli konturli yuzalar uchun ~1/5
darajada. Qattiq g’adir - budur jism yuzalarida davriy ravishda sezilarli bosim gradienti paydo bo‘ladi,
chunki alohida bo‘rtiklar kontur - jism bilan o‘zaro ilashishga kirishayotganda davriy yuklanadi.

7
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1-rasm. Bo‘rtik geometrik shakli koeffitsienti bilan kontaktlanishda,
uning y burchak bilan aniqlanuvchi chetlarining sharoiti
orasidagi bog’lanish grafigi.

Yuqori solishtirma bosim va haroratni atrof - muhit bilan birgalikda materialga ta’siri,
ishqalanayotgan jism yuza gatlamining geometrik, fizikaviy va mexanikaviy xossalarini sezilarli
o‘zgartiradi. Xossalarni ozgina o‘zgarishi ham yeyilishga sezilarli ta’sir ko‘rsatadi, shuning uchun
yemirilish ko‘plab ta’sirlashuv natijasida sodir bo‘ladi.

Sirpanish bilan birga yuza g’adir-budirligi o°zgarib, stabil qiymatga intiladi. Dastlabki g’adir-
budir yuzalar silliglanadi, dastlabki silliq yuzalar esa g’adir-budirlikka o‘tadi. Bir xil sharoitda bir xil
materiallarni moslab ishlanishi, bir necha soat ichida ularni yuzalari g’adir-budirligi birxillashtiriladi.

Parda tashqaridan suyuq yoki gazsimon fazalar kiritilganda paydo bo‘ladi. Suyuq fazaga
qo‘llaniladigan yeyilayotgan yuzaga moyni uzatish mexanizmi yetarlicha aniglanmagan. U
diffuziyalanish xarakterida, yo ho‘llash bo‘lishi mumkin va boshqalar; agar yuza qancha silliq bo‘lsa,
ya’ni kontakt izi uzun bo‘lsa, bu kontaktni izini ho‘llash vaqti shunchalik uzoq vaqt davom etadi.

Ishqalanayotgan yuzalarning yemirilishi asosan materiallardan ajralib chiqqan zarralar
natijasida sodir bo‘ladi. Ularni o‘lchami mikrometrni bir gismidan to bir necha mikromertgacha
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bo‘lishi mumkin. Bunday zarrachalarni ajralib chiqishiga yakka notekisliklarda yuklanishni, harorat
impulsini ko‘p marotaba ta’siri sabab bo‘ladi. Yuzadagi qaytarilmaydigan o‘zgarishlar natijasida uni
strukturasi har xillashadi, kuchlanish holati sodir bo‘ladi, sungra yoriqlar paydo bo‘ladi, ulardan
yeyilish zarrachalari ajralib chiqadi [2, 3, 4, 5].

Yemirilish har xil muhim va shart-sharoitda bo‘lgani uchun yeyilishni tasniflanadi. Masalan:
moyli va moysiz holdagi, yumalashdagi yoki sirpanishdagi ishqalinish; jilvirlovchi kukun bilan
ajratilgan qattiq jismlarni ishqalanishi; adgeziya, korroziya, qirqilishdagi ishqalanish; oksidlanish;
issiqdagi ishqalanish va h.k.

Muhokamalar. To‘qimachilik mashina va dastgohlarida ishqalanuvchi qismlar ko‘pdir.
Ulardan eng ko‘p yeyiladigani tishli uzatmalar va sirpanuvchi detallar hisoblanadi. Ularni yeyilishiga
turli omillar ta’sir etadi.

Hozirgacha o‘tkazilgan ilmiy-tadqiqot ishlaridan shu narsa ma’lumki, yaxshi ishlov
berilmagan va yuza g’adir-budurligi yomon bo‘lgan sirtlarda haqiqiy bosim juda katta bo‘ladi. Bu
bosim cho‘qgqilarni yeyilib, uning radiusi ortib borishi bilan kamayib boradi.

Yuqori solishtirma bosim va haroratni atrof muhit bilan birgalikda materialga ta’siri
ishqalanayotgan jism yuza gatlamining geometrik, fizikaviy va mexanikaviy xossalarini sezilarli
o‘zgartirib yuboradi. Xossalarni ozgina o‘zgarishi ham yeyilishga sezilarli ta’sir ko‘rsatadi [6].

Ishqalanayotgan yuzalarning yemirilishi asosan materiallardan ajralib chiqqan zarralar
natijasida sodir bo‘ladi. Ularni o‘lchami bir necha mikrometrgacha bo‘lishi mumkin. Bunday
zarralarni ajralib chiqishiga yakka notekisliklarga yuklanishni, harorat impulsini ko‘p marotaba ta’siri
sabab bo‘ladi. Yuzadagi qaytarilmaydigan o‘zgarishlar natijasida uni tuzilishi har xillashadi,
kuchlanish holati sodir bo‘ladi, so‘ngra yoriqglar paydo bo‘ladi, ulardan yeyilish zarrachalari ajralib
chiqadi.

Natijada detallarni o‘lchami o‘zgaradi va o°‘z navbatida ular uzatayotgan harakat ham
o‘zgaradi. Mashina va mexanizmlardagi yeyilish natijasida hosil bo‘lgan xatolik ishlab
chigarilayotgan mahsulotga o‘tadi. Shuning uchun dastgohlardagi tishli uzatmalar yeyilishini tadqiq
qilish zarurdir.

Hozirda ishlab chiqarish sharoitida ba’zi bir texnik va iqtisodiy sabablarga ko‘ra uzoq vaqt
tadqiqot ishlarini olib borish qiyin. Shuning uchun tishli g’ildiraklar va sirpanuvchi detallarni ishlab
chiqarish sharoitiga yaqinlashtirilgan rejimda tadqiq qilish uchun quyidagicha tajriba stendi
sxemasini ishlab chiqildi. Uni tuzilishi quyidagicha (2-rasm): 1-asosga 9- va 10-o‘qlar sirpanish
podshipniklar asosida o‘rnatilgan. Ularni konsol qismiga, tadqiq qilinadigan 7- va 8-tishli
g’ildiraklarni o‘rnatiladi. O‘qlar orasidagi A masofani 10-o0‘qni siljiydigan qilib tayyorlansa, rostlash
mumkin.

Tishli g’ildiraklarga aylanma harakatni 5-tasmali uzatma orqali 2-elektrodvigateldan beriladi.
Kerakli tezlikni almashinuvchi 4- va 6-shkivlar yordamida tasmani surib olish mumkin. 10-0°q bizda
ishchi organ vazifasini bajaradi.

Shuning uchun unga kerakli yuklanishni qo‘yish kerak, buning uchun yuklanish qurilmasini
qo‘llaymiz. Yuklanishni qo‘yish qurilmasi quyidagicha tuzilgan: 14-rolik 13-kronshteynga
o‘rnatilgan, u esa 12-stakanga qo‘zg’aluvchan qilib o‘rnatiladi. 12-stakan 1-asosga mahkamlanadi.
Yuklanishni tarirovka qilingan 15-prujina orqali beriladi. Buning uchun 23-plastinani 16-bolt orqali
siljitib, 15-prujinani kerakli masofagacha qisiladi.
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2-rasm. Yeyilishni o‘rganuvchi qurilma sxemasi.

Sirpanuvchi detallarning yeyilishini o‘rganish uchun, qurilma asosiga 17-kronshteyn (8-rasm)
o‘rnatilgan bo‘lib, unga na’muna detallarini qo‘yish uchun 18-stakan mahkamlangan. Stakanga
tarirovka qilingan 20-prujina o‘rnatiladi va undan so‘ng 19-na’muna detali o‘rnatiladi. Yuklanishni
18-stakanning orga tomoniga o‘rnatilgan 21-bolt yordamida sozlanadi. 8-g’ildirakning ustki qismiga
sirpanuvchi detalning ikkinchi 22-na’munasi o‘rnatiladigan qilingan.

Bu qurilma tishli g’ildiraklarni har xil rejimda: tezlikni, yuklanishni, moylanganlikni
o‘zgartirib, tadqiqot ishlarini olib borish imkonini beradi.

Tribotexnikadan ma’lumki, yuklanish bir xil qattiglikdagi sirtlarning yeyilishiga har xil ta’sir
etishi mumkin. Mashinasozlik dastgohlaridagi shpindel mexanizmi detalga mexanik ishlov berish
davomida kesuvchi asbob orqali beriladigan har xil yuklanishda ishlaydi. Shpindelning tishli
uzatmasini bunday sharoitda yeyilishini yetarlicha tadqiq gilinmagandir. Shuning uchun berilgan
sxema bo‘yicha stend tayyorlanib (3-rasm), stendda o‘zgaruvchan yuklanishda tishli uzatma va
sirpanuvchi detallarni yeyilishi o‘rganiladi.

Buning uchun tayyorlangan tishli uzatma yoki sirpanuvchi detallar olinadi. Doimo bir xil
tishlar bilan ishqalanish juftligi hosil qilish uchun tishli g’ildiraklarning tishlar soni bir xilda 66 tadan
olindi. Tishli g’ildiraklar o‘qlari orasidagi masofa xatoligini yeyilishga ta’sirini hisobga olish uchun
yetaklanuvchi tishli g’ildirakning qarama-qarshi tomonlaridagi tishlar tanlab olinadi va “17, “11”
belgilar qo‘yiladi.

3-rasm. Tishli g’ildirakning yeyilishini o‘rganish stendi
]
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Tadqiqot olib borish uchun yuklanish yetaklanuvchi valga roliklar orqali qo‘yildi (kesuvchi
asbob beradigan yuklanishni berish uchun) va quyidagicha rejimlar tanlab olindi: yuklanish R = 0;
50; 100 N, shpindelning maksimal aylanishlari soni n = 1474 ayl/min. Tishlarning yeyilishini 24
marotaba kattalashtiruvchi mikrometrli mikroskop yordamida o‘Ichab borildi. Mikroskopdagi bo‘lish
chiziqlari orasidagi masofa 0,05 mmga teng.

Tadqiqot ishlari qurug va moylangan holda takrorlandi. Tadqiqotni 100 N yuklanishni
berishdan boshlandi. Chunki, agar bu yuklanishdagi yeyilish miqdori bilan qolgan yuklanishlardagi
yeyilish miqdori sezilarli farq qilmasa, unda tishlarning yeyilishga yuklanishni ta’siri bo‘lmasligi
kelib chigadi yoki aksincha bo‘ladi. Uzatmada yuklangan yetaklanuvchi g’ildirak soat strelkasiga
qarama-qarshi tomonga aylangani uchun belgilab olingan tishlarning chap yuzalari kontaktlashadi.
Shuning uchun tishlardagi bu yuzalarning yeyilishini tishning bo‘lish diametri bo‘yicha o‘lchab
boriladi.

Ishgalanuvchi sirtlarni o‘rganish uchun 18-stakan diametriga mos ravishda tadqiqot
o‘tkaziladigan materiallardan na’munalar tayyorlanadi. 8-g’ildirak sirtiga ham, ushbu material
na’munasidan disk shaklida tayyorlanib o‘rnatiladi. Tadqiqot o‘tkazish uchun yuqorida ko‘rib
o‘tilganday yuklanish va boshqa rejimlar tanlab olinadi va tekshirishni amalga oshirish mumkin.
Buning uchun 15 va 20-prujinalarni tarirovka qilinadi va zarur yuklanishni berish mumkin bo‘ladi.
Tezlikni tanlashda 5-tasmani shkivlardagi o‘rni almashtiriladi.

Ishlab chiqarishda, yeyilishga ishlovchi detallarni tadqiq qilish uchun, dastgohlarni talab
etilgan rejimlarda o‘rganish ko‘p vaqt va mablag’ni talab qiladi. Ushbu qurilma yordamida olingan
natijalar ishlab chiqarishdagiga yaqin bo‘ladi. Shuning uchun undan foydalanish mumkin bo‘ladi.

Tribotexnikadan ma’lumki, yuklanish bir xil qattiqlikdagi sirtlarning yeyilishiga har xil ta’sir
etishi mumkin. Mashinasozlik dastgohlaridagi shpindel mexanizmi detalga mexanik ishlov berish
davomida kesuvchi asbob orqali beriladigan har xil yuklanishda ishlaydi yoki to‘qimachilik
mashinalarida ishchi organlar tomonidan berilgan yuklanish vallar orqali tishli uzatmaga beriladi.
Shpindelning tishli uzatmasini bunday sharoitda yeyilishini yetarlicha tadqiq qgilinmagandir. Shuning
uchun tayyorlangan (3-rasm) stendda o‘zgaruvchan yuklanishda tishli uzatmani yeyilishi o‘rganildi.

Buning uchun 40X po‘latidan tayyorlangan tishli uzatma olindi. Doimo bir xil tishlar bilan
ishqalanish juftligi hosil qilish uchun tishli g’ildiraklarning tishlar soni bir xilda 66 tadan olindi. Tishli
g’ildiraklar o‘qlari orasidagi masofa hatoligini yeyilishga ta’sirini hisobga olish uchun yetaklanuvchi
tishli g’ildirakning qarama-qarshi tomonlaridagi tishlar tanlab olindi va 1, 11 belgilar qo‘yildi.

Tadqiqot olib borish uchun yuklanish yetaklanuvchi valga roliklar orqali qo‘yildi (kesuvchi
asbob beradigan yuklanishni berish uchun) va quyidagicha rejimlar tanlab olindi: yuklanish R = 0;
50; 100 N, shpindelning aylanishlari soni n = 1474 ayl/min. Tishlarning yeyilishini 24 marotaba
kattalashtiruvchi mikrometrli mikroskop yordamida o‘Ichab borildi. Mikroskopdagi bo‘lish chiziglari
orasidagi masofa 0,05 mmga teng. Tadqiqot ishlarini belgilangan rejimda 7 soatdan olib borildi.
Tadqiqot boshlanishidan oldin va har 7 soatdan so‘ng tishlarni mikrometrli mikroskop bilan o‘lchab
borildi. Tadqiqotni 100 N yuklanishni berishdan boshlandi. Chunki, agar bu yuklanishdagi yeyilish
miqdori bilan qolgan yuklanishlardagi yeyilish miqdori sezilarli farq gilmasa, unda tishlarning
yeyilishga yuklanishni ta’siri bo‘lmasligi kelib chigadi yoki aksincha bo‘ladi.

Xulosa. Uzatmada yuklangan yetaklanuvchi g’ildirak soat strelkasiga qarama-garshi tomonga
aylangani uchun belgilab olingan tishlarning chap yuzalari kontaktlashadi. Shuning uchun tishlardagi
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bu yuzalarning yeyilishini tishning bo‘lish diametri bo‘yicha o‘lchab borildi va olingan natijalar
quyidagicha bo‘ldi.

1-jadval
Tishli g’ildiraklarni yeyilish miqdori, mm da

Tishning Quruq holda

belgisi Dastlabki o‘Ichami 100 N 50N Yuklanishsiz

1 2.25 2.20 2.18 2.17

11 2.35 2.30 2.27 2.26

Moylangan holda
1 2.17 2.17 2.17 2.17
11 2.26 2.26 2.26 2.26
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