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O0’ZBEK MILLIY ORNAMENTLARI RIVOJLANISH TARIXI

Matluba Nazarova, Aziza Abdujabbarova
Namangan to ‘qimachilik sanoat inistituti.

Annotasiya. Ushbu maqolada o’zbek milliy sa’nati, rivojlanish tarixi, xalg-
amaliy bezak turlari, milliy matolarda foydalanilgan ornamentlar turlari,
ularning tavsifi yoritilgan bo’lib, milliy meros, ajdodlardan qolgan urf-
odatlarni davom ettirish, yo’q bo’lib ketayotgan an’analarni saqlash, kelajak
avlodga yetkazish, ko’p asrlik an’analarni davom ettirish muammolari
yoritilgan.

Kalit so‘zlar. Naqqoshlik, so’zana, kashtado’zlik, milliy ornament, qalampir
nusxa, me’moriy yodgorlik, abrband, gajak, marjon, tumor, bodom nusxa,
anor, ikat.

Kirish. Naqqoshlik xalg-amaliy bezak san’atning bir turi sifatida qadimdan o’zbek
madaniyatining muhim bo’lagi hisoblanadi. Ko’p asrlar mobaynida uning badiiy an’analari vujudga
keldi va rivojlandi. Nagshlarda san’atning boshqa hamma turlaridan farqli ravishda avlodlarning
chambarchas bog’ligligini, milliy an’analarning davomiyligini ko’rish mumkin [1-3]. Naqqoshlik
an’analari san’atning ana shu turini o’rganish metodlari sifatida ham bobodan otaga, otadan o’g’ilga
o’tib kelgan. Ana shu davomiylik tufayli naqqoshlik san’ati hozirgacha saqlanib kelmoqda.
Nagshning eng yaxshi na’munalari boy ijodiy fantaziya orqali birlashtirilgan shakllarning maqgsadga
muvofiqligi va go’zalligi bilan farqlanadi. Bunda xalq ustalarining atrof muhitga qarashlaridagi
tafovut aks etadi. Naqshdagi chizgilar o’yini musiqadagi ohang singari, qo’shiq va ertak kabi “xalq
hayotiy tajribasining katta umumlashmasidan” tarkib topgandir [4, 5].

2-rasm. Farg ona Vod1y51 m1111y choyshablarda aks etgan naqsh na’munalari

Usullar. Milliy meros, ajdodlardan qolgan urf- odatlarni davom ettirish, yo’q bo’lib ketayotgan
an’analarni saqlash, kelajak avlodga yetkazish har birimizning burchimizdir.

Qadimdan O’rta Osiyo mamlakatlari madaniyatida igna bilan tikilgan choyshablar, so’zana,
kashtachilik, to’y-marosimlarda yangi kelinlar uylari uchun gulzor bilan bezatilgan “gulko’rpa”
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nomli pardalar bilan bezatilgan [2, 6, 7]]. An’anaga ko’ra oilada kashtado’zlikni davom ettirishda
kashtaning bitta nagshi har doim tugallanmagan bo’lishi lozim bo’lgan.

Kashtado’zlik naqshlari O’zbekistonning turli hududlarida o’z xususiyatlariga ko’ra farqlanadi.
Masalan, Samarqandda daraxt bargisimon halqali, Buxoro so’zana naqshlarida quyosh belgilari,
interyerda, me’moriy yodgorliklarning nagshlarida, idish-tovoqlar, kiyim-kechaklar, choyshablar
dizaynida aks etgan.

Tarixda milliy ornamentda din va madaniyatning ijodiy ittifoqi mavjud bo’lib, ular inson
hayotining borishini aks ettiruvchi sehrli ma’noni anglatgan. Har qanday belgi o’ziga xos quyidagi
ma’nolarni: dala jo’xori guli yigitni, qizil lola guli yosh qizni, atirgul tinchlik va go’zallikni, lola esa
begunohlik va poklikni anglatgan [3, &, 9].

Qadim zamonlarda kashta tikuvchilar alohida elementlar tomonidan o’qilgan va butun davrlar
sirini va zamon ruhini yashirgan materialga butun harflarni qo’llashgan [4, 10]. Agar ular sog’lik yoki
boylik tilashni istasalar, bezakni yomonlikdan himoya qilish uchun bodom yoki pishgan anor
urug’lari bilan bezatilgan, qalampir po’stlog’i, qalin barglarda esa gullagan kurtaklari va nafis toklari
orasida oilaviy baxtni ifodalovchi yorqin qushlar tasvirlangan.

Bino-inshootlarida nagshlar. O’zbekistonning tarixiy me’moriy yodgorliklari noyob va
betakrordir[5]. Qadimiy minoralar rang-barang detallar bilan bezatilgan bo’lib, ular milliy naqshli
sirlangan koshinlar bilan qoplangan. Yorqin timsollar, ochiq naqshlar, g’aroyib milliy naqgshlar
mamlakat me’moriy inshootlarining badiiy dizaynida o’zaro bog’langan(3-rasm).

S A

© 3-rasm. Milliy memorchilik san’atida aks etgan naqsh na’munalari

Ipak yo‘li o‘tgan Markaziy Osiyoning qadimiy shaharlari azaldan nafis matolar ishlab chiqarish
bilan mashhur bo‘lgan. O‘zbek to‘qimachiligining markazlari Buxoro, Marg‘ilon, Namangan,
Qo‘qon va boshqgalar bo‘lgan va shunday bo‘lib qoladi. Bugungi kunda bu maskanlar qo’lda
ishlangan ipakning go’zalligi bilan nafagat mamlakatimizda, balki butun dunyoda mashhur. Qo’lda
tikilgan ipak va paxta matolarining ko’p asrlik an’analari milliy liboslar, madaniyat va interyer
dizaynining ajralmas qismi bo’lib kelgan.

G’arb mamlakatlarida gqadimdan “ikat” deb nomlangan gadimiy texnologiya bo’yicha
tayyorlangan an’anaviy matolar alohida o’rin tutgan. Bu nom indonez tilidagi “mengikat” fe’lidan
kelib chiqqan bo’lib, “bog’lash” degan ma’noni anglatadi. Ushbu murakkab to’quv texnikasi to’liq
go’lda amalga oshirilib, matoning iplari to’plamlarga bog’langan va ma’lum ranglarda bo’yashdan
iborat. Bo’yalgan matolar to’qilganda, unga nagshlar chizilgan. O‘zbekistonda esa bu texnika
“abrband” deb nomlangan. Har bir naqsh o’ziga o’xshash shaklga qarab nom oldi. Eng keng
tarqalganlari: tumorcha, taroq, gajak, o‘roq, bodom, daraxt, anor, oy, shox, nog’ora, chaqirim,
kapalak, ilon izi, chayon va boshqalar.

Ko’p asrlik an’analar shunday rivojlanganki, kiyimlar doimo milliy nagshlar bilan bezatilgan.
Ayollar kiyimi marjon va tumorlar bilan to’ldirildi, bu bezaklar uning oilaviy ahvolini aniqlash uchun
ishlatilgan. Do’ppi erkak uchun majburiy bosh kiyim bo’lib, yovuz ruhlardan himoya qiladi degan
fikrga ishonilgan. Hatto do’ppi bezaklarining ham o’ziga xos yashirin ma’nosi bor. Eng mashxuri
Chust do’ppisi bo’lib, unda aks etgan qora rangli bo’shliq qorong’ulikni anglatsa, oq iplar bilan
tikilgan qalampir nusxa hayot, oila farovonligi ramzi bo’lib, yomon ko’zdan asrashi ifodalangan.
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Do’ppining pastki qismiga chizilgan 16 ta kamar hayot va o’lim aylanasiga urg’u beradi,
kamarlardagi qo’chqor shoxlari esa kuch va jasoratni bildiradi.

X century Lot ”
P ‘k el 3 vt " }
gak [ §Boloabru=gjShilshila

B

yimida aks etgan naqsh na’munalari

Xulosa. O’zbeklar 0’z tarixi, an’analari, 0’ziga xos sharqona ta’mi bor turkiy xalqdir. O’zbek
xalqining madaniyati o’ziga xos yorqindir. U O’rta Osiyo hududida yashovchi xalqlarning qadimiy
merosi va urf-odatlarini o’ziga singdirdi. Ko’p millatli an’analar O’zbekistonning butun
madaniyatida, ayniqsa amaliy san’atda yorqin aks etgan bo’lib, chuqur ma’noga asoslangan
ornamentga boy, o’tmish sirlarining o’ziga xos kaliti bo’lgan bizni o’rab turgan dunyoni, kundalik
hayotni, tarixiy voqealarini tasvirlovchi timsollarga egadir. Zamonaviy O’zbekiston o’zining qadimiy
tarixi bilan faxrlanishi mumkin. Ajablanarli darajada go’zal bezaklar ko’p asrlik sirlarni o’zida aks
ettirib, 0’zbek xalqining poetik qalbini timsol sifatida yoritib, bugungi kunda hunarmand ayollarning
dekorativ badiiy kashtalari, yog’och o’ymakorligi ustalari, loy va sopol idishlar, milliy matolar,
hayratlanarli darajada chiroyli masjid va minoralarda aks etgandir.

Erkaklar va ayollar uchun qavatli kiyimlar islom dini va iqlim xususiyatlari bilan chambarchas
bog’lig. Liboslar har doim milliy chizmalar va kashtalar bilan bezatilib, ayollar kiyimlari marjon va
tumorlar bilan to’ldirildi. Ayolning bezaklari bilan oilaviy ahvolini va uning holatini aniqlash
mumkin.
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TEXNOLOGIK JARAYONDA CHIRMOVIQSIMON IP OLISHNING

DEFORMATSIYASI
N.TIsmailov!, H.T. Bobojanov’

!Namangan muhandislik —texnologiya instituti
’Namangan to’qimachilik sanoati instituti
E-mail: innnt027@gmail.com

Annotatsiya. Xalq xo‘jaligining turli tarmogqlarini yuqori sifatli, yumshoq
sochiq va tabiiy tolalardan tayyorlangan arzon mahsulotlar bilan ta’minlash
imkoniyati mavjud.Texnologik jarayonlarda tabily tolalardan ishlab
chiqarilgan chirmovigsimon iplarga berilgan kuchlar, buramlar, tezliklarning
deformatsiyasini matematik usullaridan foydalanib, iplarning qovushqoqlik
xususiyatini hisobga olish va ular orqali iplardagi dinamik jarayonni
stabillashtirishni hisoblash ko‘rsatilgan.

Kalit so‘zalar: integral-differensial tenglama, rezonans,tabiiy tola,paxta, ip,
tanda ipi, mato, to‘quv dastgohi.

Murakkab deformatsiya holatida bo‘lgan iplarning ixtiyoriy kesimidagi hosil bo‘ladigan to‘liq
normal kuchlanish, cho‘zilishdagi hamda egilish va buralishlarda hosil bo‘ladigan kuchlanishlarning
yig‘indisiga teng bo‘ladi.

R
o,=t0,to0, %
S ()

Murakkab deformatsiya holatida bo‘lgan iplarning ixtiyoriy kesimidagi hosil bo‘ladigan to‘liq
urinma kuchlanish, cho‘zilishdagi hamda egilish va buralishlarda hosil bo‘ladigan kuchlanishlarning
geometrik yig‘indisiga teng bo‘ladi.

o,=0,+0, @)

Qaralayotgan kesimda hosil bo‘ladigan ichki bo‘ylama P va ko‘ndalang Q kuchlar hamda
eguvchi M. va burovchi M, momentlar, tashqi qo‘yilgan bo‘ylama, ko‘ndalang kuchlar hamda
eguvchi va burovchi momentlar ta’siridan hosil bo‘ladigan keltirilgan momentlar M; va keltirilgan

kuchlanishlar 9= mustahkamlik gipotezasiga bog‘liq bo‘ladi.
Agar deformatsiyaning katta qismi cho‘zilish va egilishdan bo‘lsa, keltirilgan moment M; va

keltirilgan kuchlanish @« quyidagi formulalardan aniqlanadi:

M, =05-M,+0,5-\/M>+M? 3

-8 - Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT?K HamHTII, 2023, T. 1, ¢ 2)


http://www.ntsi.uz/
mailto:innnt027@gmail.com

TO‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR Www.ntsi.uz

0,=05-0,+05-\c’+4-0; @

Agar deformatsiyaning katta qismi buralishda bo‘lsa, keltirilgan moment M) va keltirilgan
kuchlanish % quyidagi formulalardan aniglanadi:
M, = /M2 +MZ0, = Jo?+4-02

Mustahkamlik shartini keltiramiz:

)

Gk max < [G] (6)

Bu yerda, L[] ip materiali uchun ruxsat etilgan kuchlanish.

Ip va to‘qimachilik texnologik mashinalaridan tashkil topgan mexanik sistemadagi dinamik
jarayonlar ko‘p holda iplarning tebranma harakatlaridan tashkil topgan bo‘ladi. Shuning uchun ham
dinamik jarayonlarda hosil bo‘ldigan rezonans holatlarni va uning natijasida iplarda ro‘y beradigan
uzilishlarni kamaytirish muhim ahamiyatga ega bo‘ladi.

Iplardagi buralma-tebranma harakatni ko‘rib chigamiz. Buning uchun xususiy holda [6]da
keltirilgan tenglamadan foydalanamiz.

Buralma tebranma harakatni ifodalovchi [1] integral-differensial tenglamalarni yuqorida
keltirilgan tenglamalarga o‘xshash qilib hosil qgilinadi va quyidagi ko‘rinishda yoziladi:

(u,f 5)[82v ol o2v _]_62v_800 ov _Owmly

os? Osot ot? ot Os ot

3 3
Iz o )]+ Mk (5.0 =0
(7
l91<2:C/(7/H~]k); (8)
bu yerda,
Ux — buralma deformatsiyaning tarqalish tezligi;
M =M(s,t)

elementga qo‘yilgan burovchi moment, umumiy holda nugqtalarining
koordinatasiga va vaqtga bog‘liq;

YW - jismning buralishini ifodalovchi koeffitsient.

Yugqorida keltirilgan tenglamaning yechimini V=N1+Y2 kotrinishida qidiramiz. U holda ipning
xususiy tebranma harakati differensial tenglamasini quyidagi ko‘rinishga keltiriladi:
2 2 2 3 3
(05_002)[23\2/ _20[6v ov oy, ov C ov o’v

— 2 — 3 +0,
osot o2 ot ds ;/HJK[(aszét ° os°

)]
; )
Agar chegaraviy shartlar » (0, t )=n( et )=0, C 320, vp=const ko‘rinishda bo‘lsa, ipning l
uzunlikka ega bo‘lgan qismi uchun xususiy chastotasini sonli usul bilan aniqlanadi. Yuqorida

keltirilgan formulalardan vy=0 bo‘lganda, C. buralishdagi bikrlik koeffitsienti

C:y[.[l]]((zf f3n)2,. (10)

ifodadan aniqglanadi.
Buralma-tebranma harakat uchun rezonans hodisasi

f3n =05 f3B

, Up=sonst; (11)

tenglikda ro‘y beradi. Bu yerda Jan buralma-tebranma harakatdagi tashqi kuch chatotasi, agar,
V =V )= sonst bo‘lsa, parametrik rezonans ro‘y beradi.
Jumladan, to‘qimachilik materiallari, xususan, alohida tolalar va elementar iplardan iborat

bo‘lgan kalava va chirmovigsimon iplar uchun mustahkamlik koeffitsienti C buramlar soniga
bog‘liq bo‘ladi. Shuningdek, vy tezlik ham buramlar soniga bog‘liq bo‘ladi. Kichik buralgan iplar

uchun € va vk kichik qiymatlarga ega bo‘lib, ipda buram tarqalmaydi.
|
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Faraz qilaylik, garalayotgan ip uchun asosiy parametrlar berilgan bo‘lsin. Bu parametrlar
tajribalardan aniqlanadi.
C- 18,16-108 HM2; v =1 5-103 kel m 3 J = 4,4-10717 M4,
Berilgan bu parametrlardan foydalanib, kritik tezlikni aniglaymiz.

Uk:\/C/O/HJk) =5,33 mml ¢

Buralma-tebranma harakatni ifodalovchi integral-differensial tenglamadagi hadlarning sonli
tagqoslashlari aralash hosilalik hadlarni migdor jihatdan juda kichik bo‘lganligini ko‘rsatdi [1-3]
Shuning uchun ularni tashlab yuborish mumkin. Natij ada tenglama

a [——J‘G(t—r)—d 7]- +M(st) 0,a2=GC/I
(12)
ko‘rinishga keltiriladi.
Bu yerda,
G- buralishdagi siljish moduli;
S-ipning ko‘ndalang kesimiga bog‘liq bo‘lgan koeffitsient;
I-inersiya momenti ( =PI 0, P - zichlik; lo—0 qutbga nisbatan inersiya momenti).
(12) tenglamani bo‘ylama-tebranma harakatni o‘rganilgandagi usul bilan xususiy yechimini
M (s,t)

S argument bo‘yicha gator ko‘rinishida qidirib, burovchi moment ni ham S bo‘yicha

qatorga yoyib, quyidagi integral-differensial tenglamani hosil qilamiz.

d2
+ p nV qn(t)
dt? (13)

Ta’sir etayotgan kuch vaqtning davriy funksiyasidan iborat bo‘Isin, ya’ni, % (£) =, sin(pt) Agar

P=Pn bo‘lsa, rezonans hodisasi ro‘y beradi. (13) tenglama sonli usul bilan «Mathcad» dasturi sonli
usullar yordamida yechiladi, matlab,maple,GeoGebra dasturiy ta’'minotlardan foydalanib (13)
formulaning yechimlari amplitudasini grafiklari tasviri chiziladi.

Olingan natijalar quyida grafiklar ko‘rinishda keltirilgan (1-rasmga qarang). Unda tebranma
harakat amplitudasini turli chastotalardagi o‘zgarishini ifodalovchi grafiklar keltirilgan. Bu grafiklar
davriy o‘zgarishlarni xarakterlab, tebranma harakatlarni umumiy qonuniyatlariga mos kelishini
belgilaydi, ya’ni qo‘yilgan masalani adekvatligini ko‘rsatadi.

[\N\,w ' [ a) p=3.7

60 80 100

wn®

o

2 T T T T

L

[o] 20 40 60 80 100

wn'®

0.4 T

T

1
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(o

1-rasm. Tebranma harakat amplitudasini turli chastotalardagi o‘zgarishini ifodalovchi grafiklar
I-rasmda Keltirilgan grafiklarda buralishning vaqt birligi ichida-o‘zgarishini ifodalovchi egri
chiziglar keltirilgan. Olingan natijalar orqali iplar dinamikasining amplituda va chastotalar

xarakteristikalarini ham tahlil gilish mumkin. Shuningdek, keltirilgan tenglamalar orqali iplarning

—0.4
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govushqoqlik xususiyatini hisobga olish va ular orqali iplardagi dinamik jarayonni stabillashtirish
imkoniyati mavjud.

Xulosa

Texnologik jarayonda olingan chirmovigsimon iplarning murakkab deformatsiya holatida
bo‘lgan iplarning ixtiyoriy kesimidagi hosil bo‘ladigan to‘liq normal kuchlanish, cho‘zilishdagi
hamda egilish va buralishlarda ham chirmovigsimon ipning fizik-mexanik xususiyatlarini o‘rganish
shuni ko‘rsatdiki, chirmovigsimon iplardan to‘qilgan matolar standart talablariga javob beradi va
ba’zi ko‘rsatkichlarda bu talablardan ham yuqori.

Grafiklarda buralishning vaqt birligi ichida-o‘zgarishini ifodalovchi egri chiziglar keltirilgan.
Olingan natijalar orqali chirmovigsimon ip dinamikasining amplituda va chastotalar
xarakteristikalarini ham tahlil gilish mumkin. Shuningdek, keltirilgan tenglamalar orqali iplarning
qovushqoqlik xususiyatini hisobga olish va ular orqali iplardagi dinamik jarayonni stabillashtirish
imkoniyatini aniglash mumkin.
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CAIIOHUHBI PACTEHUA SAPONARIA OFFISINALIS 1 UX
BUOJIOI'MYECKASA AKTUBHOCTb

U. Mamameanues, A. Xampaes

Namangan to ‘qimachilik sanoat inistituti.
E-mail: mamatvaliyevtolibovich(@gmai.ru

Anaranus. Hamzemnyro dwacte pacrenuss  Saponaria  offisinalis
skcTparupoBaiu 80% 3TaHOIOM. DKCTPAKT KOHIICHTPUPOBAIU U OCAKIAIN
arleTOHOM (CyMMa CallOHMHOB), & OCTABIIHMICS OCTATOK (hPaKIIMOHHPOBAIIN
Ha BOJIHYIO, OyTaHOIbHYI0 M XJopodopmHyro yacTH. Korma ocakaeHHBIX
aIleTOHOM 0CaJIoKa (CyMMa CallOHMHOB) U BOIHBIX (DpaKIuii UCCiIeIoBaIl Ha
TUMOITIMKEMHUYECKIUX M THUIOXOJECTEPUHEMHUYECKUX CBOMCTBAaX, OHH
JI0Ka3aJii CBOIO aKTHBHOCTb.

KuoueBnle cioBa: canoHuHbl, Saponaria offisinalis, runonunuaeMmudeckas
Y TUIIOXOJIECTEPUHEMUYECKAst aKTUBHOCT.

BBenenne. Pon Saponaria offisinalis (BopcsiHka) oTHocuTcs K ceMelcTBY Dipsacaceae
MpeACTaBICHHOMY 92 BHIaMH BO BCEM MHUpPE, M3 HUX 2 BHJAA Mpou3pacraeT B Y30ekucrane: D.
laciniatus (L) u D. azureus (Schrenk) [1-2].
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MHoronetHee TpaBsiHUCTOE pacTteHue Saponaria offisinalis Schrenk (BopcsiHka nazopeBas)
OTHOCHUTCS K cemeiicTBy Dipsacaceae, pacripocTpaHeHO B OCHOBHOM II0 CEBEPHOMY CKJIOHY XpeOTa
Keiprezckuit Ana-Too B Uyiickolr oOnactu, B Y30ekucrane B TamkeHTCkoW, DepraHckom,
Cypxannapbsuackoii, CamapkaHICKON, AHIMKAHCKON obnacTsx [2].

CornacHo nuTepaTypHbIM AaHHBIM, Saponaria offisinalis oTnu4aeTrcs OT BCEX HM3BECTHBIX
CarOHUH-COJIEPKAIUX PACTEHUM CaMbIM BBICOKHM COJEp>KaHHEM CanoHUHOB 10 21% oT macchl
kopHs [3]. [Ipenpiaymee puToXUMHUUECKOE HCCIEOBaHUE KOpHeU Saponaria offisinalis BHIABUIO
HaJIM4YMe TPUTECPICHOUIOB, AJIKaJOWAa, KyMapuHa, (IaBOHOHMJA M TPUTEPICHOBBIX IIIMKO3HIOB-
Jurcako3usia A4 u nurncakosuna B [4-9].

CanoHuHBI IPECTABISAIOT COO0H pa3HOOOPa3HYyIO rPYIITY IPUPOAHBIX AKTUBHBIX COSAMHEHUM,
IIMPOKO BCTPEUAIOIINXCA B LIAPCTBE PACTEHUMN, U OHU SIBIIAIOTCS aKTUBHBIMU KOMIIOHEHTaMu Ooliee
100 cemeiicTB, BKJIIOYas PHIO(PHUTHBIE TPHOBI HA3eMHOTO W MoOpckoro mpoucxoxaenus [10]. C
XUMHYECKON TOUKH 3PEHHUS TEPMUH «CAIlOHUH» OTHOCUTCSA K OMPENCIEHHOM Tpymme MOJEKYI,
BKJIIOYAIOIIEH B ce0sl MIMKO3UIMPOBAHHBIE CTEPOU/IbI, CTEPOUIHBIE ANKAIOUABI U TPUTEPIECHOUIBL.
CarnoHuHBI MOJPA3AESAIOT Ha JBa OCHOBHBIX KJlacca: TPUTEpPIICEHOBBIE M cTepouanbie [11]. Psg
UCCJIEJOBAHUN MOKa3aJli, YTO CAallOHUHBI U3 Pa3HbIX UICTOUHUKOB CHI)KAIOT YPOBEHb X0JIECTEpUHA B
CBIBOPOTKE Y Pa3IMYHBIX )KUBOTHBIX, BKJItOUas jroaen [12].

Pactenue Saponaria offisinalis B KauecTBe TPaIuIIMOHHOTO JICKAPCTBEHHOTO PACTEHHS
MpUMEHSIETCST TPU pPEeBMaTU3Me, s3BaX KOXKH W pake >Kelylaka. B skcriepuMeHTe OKa3bIBaeT
00JICyTOJISIFOIIIEE U CTHMYJIMPYIOIEe IeHCTBUE Ha CepACUHO-COCYIUCTYIO cuctemy [13].

IloaroroBka pacTuTeIbHOIO IKCTPaKTa. llenbHoe pacTeHre CyIuiIn 10 BO3AYIIHO-CyXOTO
COCTOSIHMSI, YIIAKOBBIBAJIM B OyMa)KHbIE MTAKETHI U XPAHUJIU B IPOXJIaJTHOM, TEMHOM MECTE.

BozaymHo-cyxyro HaazemMHylo uyacTb Saponaria offisinalis (2,765 Kr) uszMenpyaiu u
SKCTPAarupoBajy BOAHBIM METAHOJIOM IIpU KOMHATHOW TEeMIEpaType M II0CJI€ BaKyyMHOI'O
BbINIapUBaHUs MOXY4YHIn 350 T CyXOro SKCTpaKTa (CarmoHUHBI OCaKaanu alieToHoM). CyXol 9KCTPaKT
cycrnieHaupoBaiu B Boxe (1 1), 3areM mocienoBarenbHO dKCTparupoBainu xiaopodopmom (1x2 1), u-
oytanonom (1x2.0 1), momy4eHHbIE SKCTPAKTHI KOHIIEHTPUPOBATH B BAKYyMe, B pe3yJIbTaTe MOIyIHiIn
dbpakuun XJa0pohOpPMHOTO, H-0yTaHOIHHOTO SKCTPAKTOB U BOJIHBIN CIIOH.

IIpoBenén in Vvivo CKpUHMHI Ha THUIONIMKEMHUYECKYI0 U T'MIIOXOJECTEPUHEMUYECKYIO
AKTUBHOCTb BOJHOT'O CJIOSI U CyMMBbI CallOHUHOB, ITOJIyYE€HHBIX U3 JAHHOTO PACTEHHUSI.

JKcNnepuMeHTAIbHasA GapMaKoJIOru4ecKas 4acThb.

MarepuaJibl 1 METOABI.

OrneHka ocTpolf TOKCMYHOCTH M3Y4aeMBIX BELIECTB U3 Saponaria offisinalis npoBeneHa Ha
OenbIx OECHOpOIHBIX MbIMIaX — caMkax maccol 18-20 r m Ha Kpeicax Maccou 180-220 r,
cofiepXallluXxcs B CTaHAAPTHBIX YCIOBHUSX BUBapHsl B COOTBETCTBUHM C MpaBUIIAMH, MPHHITHIMU
«MexayHapolHOM KOHBEHIIMEH [0 3allliTe MO3BOHOYHBIX >KMBOTHBIX, HCIOJIB3YyEMbIX JUIS
AKCIIEPUMEHTATIFHBIX M Hay4dHbIX 1emnei» (CtpacOypr, 1986) [14]. Mccnenyembie BeliecTBA BBOIUIH
IIEPOPAIIBLHO IPH MOMOIIM aTPAaBMAaTHYECKOT0 METAINIMYECKOT0 30H4a B 1o3ax ot 1000,0 mo 13000,0
Mr/kr. Kaxkyro 103y MCHbIThIBaM Ha 6 MbIax U 6 kpbicax. [locie omHOKPAaTHOTO MPHUMEHEHUS
HKCTPAKTOB 32 COCTOSTHUEM IMOJOMBITHBIX *UBOTHBIX HaOmofanu B TedeHue 14 cyrok. CpenHioro
CMEpTEIbHYIO 03y ONnpenessig no meroxy Jlutudunna n Yunkokcona [15].

Hamu ObU10 THpoBeaeHO H3y4YEHHE THUIOIIMKEMHUYECKOH U TUIIOXOJIECTEepUHEMUYECKON
AKTUBHOCTH M3y4aeMbIX BellecTB [16].

OnpIThl NpOBOAWIM Ha Oenbix OecropoAHbIx Kpbicax maccoit 200-220 r. KpoBbs orGupanu
IIyHKIMEN XBOCTOBOM BEHbl. [3ydaemble BellecTBa BBOAMIM IEPOPATBHO C  IOMOIIBIO
aTpaBMaTHYECKOTr0 METAJJIMYECKOr0 30HJa /0 BBEICHHS pacTBOpa INIOKO3bl BHYTPHUOPIOLIIMHHO B
no3ze 3500 mr/kr. DHIOTEHHYIO THIIEPIUIHUICMHIO BBI3BIBAIM CYTOYHBIM TOJIOJJAHUEM >KHBOTHBIX
nocsie npopuIaKTHYECKOTO BBEACHUS mpernapara. ONbIThl TPOBOJWINCH MPU CyTOYHOM, 5- U 10-
JTHEBHOM MPO(QUIAKTUIECKOM BBEICHUH HCCIIETYEMbIX SKCTPAKTOB.

VYpoBeHb caxapa W XOJEeCTepUHa OIpPENeNsUId B CHIBOPOTKE C MOMOUIbI0 3H3UMAaTUYECKUX
KOJIODUMETPUUYECKUX TecToB mpou3BoiacTBa Langdorpsesteenweg, Langdorp-Belgium Ha
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omoxumuyeckoMm anammsarope Basic SECOMAM, Anova Analytics company, FRANCE, crnemys
MHCTPYKIMU (PUPMBI-IIPOU3BOAUTEIS MU AsHE BoHBI 505 HM 1 Temmneparype 37°C, kioBeta 1 cMm.

Pe3yabTarhl u ux o0cyxaenue. [Ipu nepopaibHOM IPUMEHEHUH BOJHOTO dKCTPAKTa B J03€
1 000,0-2 000,0 mr/kr gepe3 2-3 MUHYTBI OTMEYAJIOCh OTPAHMUYEHUE JBUTATCILHOW aKTUBHOCTH,
yrHETeHUE OOIEro COCTOSHHUSA, aJWHaMus, JPeMOTHOCTb. Peakius Ha OoJieBble U 3BYKOBBIE
pasapaxuTenu coxpaHeHa. [ MOeNb MOMONBITHRIX XKUBOTHBIX B TeueHUE 14 CyTOK HaOMIOACHUS HE
OTMEYasach.

[Tpu yBenmuuenuu o361 (ot 5 000,0 7o 10 000,0 Mr/kr) KapTHHA UHTOKCUKAIIMA CTAaHOBHJIACH
0oJiee BBIpRXKEHHOI, 0TMEUAI0Ch HAPYIIEHUE AbIXaHUSI, TPEMOP TOJIOBBI, CYIOPOTH U THOENb YacTu
MOJIONBITHBIX >KUBOTHBIX B TeueHue 30-150 MHUHYT mocie mepopaibHOTO BBEACHHHM JKCTPAKTA.
Havanbnast cmeprenbHas go3a st Meimei cocraBmsuia 10 000,0 mr/kr. 100% rubens MbIiei
HaOMroanach Mpyu BBEACHUH J103bI BoAHOTO dKcTpakTa 12 500,0 mr/kr. Kaptuna orpaBiieHus y KpbIc
HE OTJIMYaiach OT KApTUHBI MHTOKCUKALUU y MbItien. JI/[so amst kpwic coctasmia 12 100,0 (10 614,0
- 13 794,0) mr/kr, nns meimeit — 11 700,0 (10 173,9 - 3 455,0) mr/kr.

[Tpu BBeneHun cymmsl cannoHUHOB B f03e oT 1000,0 1o 6000,0 mr/kr y Mbliiel HaOm0AaI0Ch
3aMETHOE YTHETCHHE OOIIEer0 COCTOSHHS, OTPAHMYCHUE JIBUTATEIHHOW AKTUBHOCTH, MOBBIIICHHE
TOHyCa W HampsDKEHUE JBHUTaTelIbHBIX MBI, KpPaTKOBPEMEHHOE YydalleHue abixanus. [lpu
yBenmmyenuu 70361 ot 7 000,0 mo 10 000,0 mr/kxr HaOmOmanoch OrpaHUYCHHE JIBUTATEILHOU
aKTUBHOCTH, TPEMOP, OTAEIbHbIC MBIIICUYHbIE MOACPTUBAHUS, CYAOPOTH CO BTOPOH MUHYTHI MOCIE
BBeneHUd, 00KoBOe monoxenue. B mo3ze 9 300,0 mr/kr Habmromanu rudens 2X )KUBOTHBIX, B 03€ 9
500,0 mr/kr — 3X >KMBOTHBIX, B 103€¢ 9 700,0 MI/KT - 4 )KUBOTHBIX U3 IIeCTH B TeueHue 4-90 MUHYT.
Hoza 10 300 mr/kr oxa3zamach aOCONIOTHO CMEpPTEIbHOW. AHAJIOTWYHAS KapTHHA OTPABICHHUS
HaO0JIro1a1ach U B ONbITaxX Ha Kpbicax. JI 5o Ay mermeli cocraBuna 9 500,0 (8 333,3 - 10 830,0) mr/kr,
st kpeic — 9 850,0 (8716,8 -11136,1) Mr/kr.

Pesynbprarel n3yueHus: BIUSHUS UCCIIEAYEMBIX BEIIECTB Ha YPOBEHb INTUKEMUU MPEICTABICHbI
B Tabn. 1 u 2. V KOHTPOJBHBIX KUBOTHBIX YPOBEHb IIIOKO3bl B KPOBU IOCIIE BHYTPHUOPIOUIMHHOTO
BBEJICHUS pacTBOPA IITIOKO3bI Uepes3 3 yaca MoBbIIIanics A0 12,4 MMOIb/I.

Bnustaue BomHOro 3KCTpakTta Saponaria offisinalis Ha ypoOBEHb TIUKEMHUH Y KpPBIC TpHU
OJTHOKpaTHOM BBeZieHUH (M+m, n=0)

Tabauna 1
YpOoBEHB ITTIOKO3bI B KPOBH,
VYcnoBus s3xkcnepruMeHTa Joza, Mr/kr MMOJIb/TT Dddext, %
Wcxonubii yepe3 3 yaca
KoHTpor O2MIAHC. | 34106 124413 :
BOJIA
50.0 3.3+0.4 11.3£2.1%* 8.8
Bonanblit skcTpakT 100.0 3.2+0.9 10.1+1.8* 18.5
Saponaria offisinalis 150.0 4.44+0.5 9.7+£1.3* 21.7
200.0 3.4+0.7 9.2+1.9* 25.8
Metdopmun 30.0 3.6+0.8 8.0£1.1* 35.4

Ipumeyanue. * - JJocmosepro no omuouweHuro K ucxooHomy ypostio (p<0,05)

O06a skcrpakra Saponaria offisinalis 'y 3M0pOBBIX XMBOTHBIX MPOSBUIM HE3HAYUTEIHHYIO
TUMNOITIMKEMUYECKYI0 aKTHUBHOCTb, YCTyIas akTMBHOCTH MeTdopmuHa (MeTdopBuHa) (Mediwin
Pharmaceuticals, India). Haubonee BoipaskeHHBIN caxapOCHIKAOMINN dP(PEKT n3ydaeMbIX BEUIECTB
oTMeuascs Ha 3-eM yacy rocie ogHoKpaTtHoro BBeaeHus B o3¢ 150.0 — 200.0 mr/kr, my1st BOJHOTO
9KCTpaKTa - 21.7 ¥ CyMMBI CallOHUHOB - 26.8%.

BnusiHue ciupToBOro AKCTpakTa (CyMMbI CAlIOHUHOB) Ha YPOBEHb INTUKEMHUH Y 3I0POBBIX KPBIC
IIPU OJJHOKpPATHOM BBeeHUM (M+m, n=06)

Tabaunua 2
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il YpoBeHb INTIOKO3bI B KPOBH,
YcioBus SKCTIepUMEHTa 034, MMOJIb/JT Dddexr, %
MI/KT "
Ucxonupri yepes 3 yaca
KoHpots 02M1 | 34112 13,4223 :
JUIC. BOJIA
50.0 3.5+1.8 12.7£1.7 5.2
C 100.0 4.2+1.5 12.4+2.5 7.4
yMMa CatlORnuHoB 150.0 4.542.1 9.8+1.9 26.8
200.0 3.8+1.6 10.5+£2.7 21.6
MetdhopmuH 30.0 3.6+1.8 8.0+2.3 40.2

Ipumeyanue. * - JJlocmosepro no omuoweHuro K ucxoonomy ypostio (p<0,05)

W3ydenue BIUSHUS SKCTPAKTOB Saponaria offisinalis Ha copepkaHue XOJleCTepuHA B
CBIBOPOTKE KPOBH KpbIC B CpaBHEHMH ¢ npenapatoM Pokcepa (posyBacratun) (KRKA, CinoBenus) B
YCIIOBUSIX SHAOTCHHOMN TUIEPIUIHIEMUH, BBI3BAHHON CYyTOUYHBIM IOJIOAaHUEM, IOKA3aJI0 OTIUYHE BO
BIUSHUM HA YpPOBEHb XOJECTEpHUHA. Y KOHTPOJBHOW TPYIIBI >KABOTHBIX IPU TOJOJAHUH
HAOJIONATIOCh YBEJIMUCHUE COJEP)KAaHUsSI XOJECTeprUHA B CHIBOPOTKEe Ha 54,4%. BOmHBINA AKCTpaKT
Saponaria offisinalis B8 noze 200 Mr/kr mpu 5-IHEBHOM BBEICHUU BBI3bIBAN d(PQEKT, CXOMHBII ¢
npemnapatom Pokcepa B no3e 1,0 u 5,0 Mr/kr. YpoBeHb XonecTeprHa moJ| AeWCTBUEM ITUX IIPENapaToB
cHkancs Ha 42,1 u 47,1% COOTBETCTBEHHO, MO CPABHEHHUIO ¢ KOHTpoJeM (Tabnuna 3).

BrusiHue 5-1HEBHOTO BBEICHHUS BOTHOTO JKCTpakra Saponaria offisinalis Ha copepkaHue
XOJIeCTepHHA B CBHIBOPOTKE KpPOBU JKUBOTHBIX C OSHIOTEHHOW TUIEPIUNUIACMHEH, BbI3BAHHON
CYTOYHBIM TosiofianueM (M+m, n=06)

Tabanna 3
No VYcnoBus omnbiTa Jo3a, Mr/kr XonectepuH, Mr/m Dddext, %
1 HaTakTHBIC 48.7+0.384 -
2 Kontpons+ITI 75.2+0.297* +54.4
50.0 66.4+0.317** -11.7
3 Bonmbrii 100.0 59.740.348** - 20.6
OKCTpaKT D. azureus - 150.0 51.3£0.369** -31.7
H 200.0 43.5+0.275%* -42.1
1.0 41.2+0.306** - 45.2
+

4 Poxeepa+ I 5.0 39.8+0.268** -47.1

Ipumeuanue. (p<0,05) I'll-euneprunudemus; *-oocmoseprocmov paziuuuil ¢ UHMAKMHBIMU
HcusomuwviMU. **-0ocmosepnocmov pazniuuull ¢ KOHMPOILHOU 2PYNNOLL.

[Ipn 10-mHEBHOM BBEIEHHMM BOJHOIO JKCTPAaKTa y KpbBIC C THUIEPIUNUIEMUEH YPOBEHb
XOJIECTEpUHA CHIDKAJICS MPONOPIIMOHATIEHO BBOAUMOM /103¢€ (Tabnuua 4).

Bnusinue BonHOTrO 3KCTpakTa Saponaria offisinalis Ha cofepkKaHHe X0JIECTEepUHA B CHIBOPOTKE
KpoBH KpbIc niocie 10-n1HeBHOTrO BBeneHus (M+m, n=6)

JlanHble TOKa3ajdd, y KOHTPOJBHOW TPYIIbl >KUBOTHBIX IpPH TOJIONAHUU COJEp)KaHUe
XOJIECTEpHHA B CHIBOPOTKE KPOBH yBennunuBaeTcs Ha 38.4%. Bonuslii sxkcTpakt Saponaria offisinalis
B no3e 200 mr/kr npu 10-7HEBHOM BBEIEHUHM IMOKa3an cXOAHBIA 3ddekT ¢ mpenaparom Pokcepa B
nosze 1 mr/kr. Ilpu 3TOM ypoBeHb XonecTepuHa cHuxkaincs Ha 39,2 u 42,9% cooTBeTCTBEHHO, 1O
CPaBHEHHIO C KOHTPOJIEM.

-14 - Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT)K HamHTII, 2023, T.1, ¢ 2)


http://www.ntsi.uz/

TO‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR Www.ntsi.uz

Tabuuua 4
No YcnoBus orbITa Jo3za, Mr/kr XonecTtepuH, M/ Dddext, %
1 WNaTakTHBIC 27.6+0.269 -

2 KonTpoas (I'TT) 38.2+(.324* +38.4
50.0 32.5+0.285%* - 149
3 Bonubiii skctpakT D. azureus 100.0 31.0+0.314** -18.8
150.0 25.7+0.348** -32.7
200.0 23.2+0.279** - 39.2
1.0 21.840.367** -42.9
4 Poxcepatl il 5.0 20.1+0.304** _47.3

Ipumeyanue. (p<0,05) [Tl-ecuneprunudemus; *-oocmosepnocms paziuyuli ¢ UHMAKMHLIMU
AHCUBOMHBIMU. F*-00cmosepHOCMb paziuyull ¢ KOHMPOILHOU 2PYNNOIL.

Cymma canoHuHOB B f03€ 200 MI/KT IpH 5-THEBHOM BBEJICHUU BBI3bIBACT CXOIHBIN d3PQEKT ¢
npemaparoM Pokcepa B 103¢ 5 MI/KT. YPOBEHb XOJIECTEPHHA O] JIEHCTBHUEM O3THUX BEIIECTB B
yKa3aHHbIX Jo03ax cHuxaiucs Ha 52,3 u 59,7% COOTBETCTBEHHO, MO CPABHEHUIO C KOHTPOJIEM
(Tabmuma 5).

BiusiHue cymMMbl CallOHMHOB Ha COJAEP)KAHHME XOJIECTEPUHA B CHIBOPOTKE KPOBHU Y KpPBIC C
SHJOTEHHOM TUIEPIUNUAECMHEH Tociie S-nTHeBHOTO BBeAeHUs (M+m, n=06)

Tabauua 5
Jlo3a,
No VYcnoBus omnbiTa XonectepuH, Mr/mi Dddexr, %
MTI/KT
1 WNHrakTHBIE 47.3+0.436 -
2 Kontponp+ITI 72.6+£0.375%* +53.4
50.0 50.2+0.285%* -30.8
100.0 46.7+0.348** - 35.6
3 Cymma cannonnHoB +HI'TI
150.0 37.1+£0.413** -48.8
200.0 34.6+£0.298** -52.3
1.0 32.4+0.362** -55.3
4 Pokcepa+I'Tl
5.0 29.2+0.394** -59.7

[Ipumeuanue. (p<0,05) T'Tl-runepaunuaemusi; *-10CTOBEPHOCTh PA3IUYUN C MHTAKTHBIMU
KUBOTHBIMH. **-10CTOBEPHOCTD PA3IMUYUN C KOHTPOJIBHOM IrPyMIoii.

Taxke U3y4eHO TUNOoIUIHIEMUYECKOe IEHCTBUE CYMMbI CAallOHWHOB B YCJIOBUSAX HIAOT€HHOMN
TUNIEPIUNHUIEMHUN TIpU Ooliee JuuTenbHoM BBeaeHuu (10 aueit).

BnusHue cymMMbl CallOHMHOB Ha COJIEp)KaHHUE XOJIECTEpUHA B CHIBOPOTKE KPOBU KPBIC C
SHAOTeHHOU runepaunuaeMueii nocie 10-nHeBHOTO BBeAeHUs (M+m, n=06)
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Tadauna 6
. o351, o
Ne VYcioBus oneita I/ XonecTepuH, M/t Dddexr, %
1 uaTaktHbIE 45.7+0.345 -
Kontpons+I'TI 63.2+0.426* +38.2
50.0 50.3+0.349%** -20.4
3 Cymma carronntos +I'TI 100.0 48.5+£0.263** -23.2
150.0 39.2+0.321** -38.0
200.0 25.7+0.276** -59.3
1.0 27.9+0.382%** -55.8
4 Poxcepa+TTI 5.0 224043 1%* 645

[Ipumevanune. (p<0,05) Tll-runepaunuaeMus; *-JOCTOBEPHOCTh pa3IMUYUA C HMHTAKTHBIMH
XKUBOTHBIMH. **-J0CTOBEPHOCTH Pa3JINYNil ¢ KOHTPOJIBHOU TPYIITION.

JlanHble TOKa3aldHM, YTO Yy KOHTPOJBHOM TPYIIbI >KUBOTHBIX HAOMIONANTOCH YBEIHUYEHUE
CoZIepKaHMs XoJiecTepuHa B chiBOpoTke Ha 38,2% (Ta6im.6). Ha 9-10b1i1 neHs BBEACHUS BHICOKHE
7103bI CyMMBI carnmoHUHOB (150-200 Mr/Kr) IpUBOAKUIIN K CHIKEHUIO YPOBHS XOJECTEpUHA HIDKE, YeEM
Yy MHTAKTHBIX KUBOTHBIX, CXOJHBIN 2 QeKT okaspiBan npemnapar Pokcepa B n1o3e 5 mr/kr. [Ipu aTom
YPOBEHb XoJiecTepuHa cHukancs Ha 59,3 u 64,5% 1o cpaBHEHUIO ¢ KOHTPOJIEM, COOTBETCTBEHHO.

BebiBoa. Takum 0O6pa3oM, MPOBEACHHBIC HCCIEOBAHUS MTOKA3IIU, YTO U3yUYECHHBIE COCTUHEHHUS
00JIaJal0T TUIMONIMKEeMUYECKUM JEHCTBUEM, 3HAYUTENbHO YCTYIAIOIIUM JEWCTBUIO Mpenapara
metdopmuH. [lo runoxonecreporeMuyeckoMy JIEHCTBHIO M3ydaeMble BemecTBa B f03ax 1/60-1/50
JI[Is0 ObuTM cpaBHUMBI C aKTHBHOCTHIO mpemnapara Pokcepa (posyBactatun) B mo3ze 5 mr/kr. Ilo
rapaMeTrpaM OCTPOM TOKCHMYHOCTH M3y4daeMble BEIIECTBA OTHOCATCA K KJIACCy MaJOTOKCHYHBIX
BELIECCTB.
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STUDYING OF PARAMETERS OF THE DIRECTING MECHANISM OF A
MESH PLANE BY IS DIFFICULT-HARMONIOUS VIBRATING
MOVEMENT

Dadajanov Arafat Komiljanovich

Namangan Textile Industry Institute.

Abstract. This article is intended to present a solution of raw cotton
cleaning process using inertial method of waste separation. Cleaning
method is based on use of dynamic methods for waste separation. There is
made analysis of such method using theoretical and experimental research.
Practical implementation of such method is described. Theoretical
researches define conditions of cotton piece fly and meet from cleaning
grill. Parameters of the directing mechanism of a mesh plane which is
generating difficult harmonious movement of cleaning grill also have been
calculated. Efficiency of clearing it is checked up practical on laboratory
installation with designed by authors. Finally, conclusions on research
results are made.

Keywords: Planar motion, cotton cleaning, inertial method, vibration,
teoretikal vibration.

Introduction. Cotton is one of most used natural fibers used for clothes, bed linen, industry
and quality of fiber is crucial for its implementation. Raw cotton from harvester contains a lot of
waste (fig.1), which is cleaned using various methods. There are known that loses of raw cotton
reaches about 15% of a fiber [1], [2] in contemporary textile enterprises. Thus because of reduction
of dynamism of fibers, the fiber at spinning reduces quality of a yarn. These effects significantly
decrease quality of manufactured cotton fibers and textile. During preparation process fibers should
be separated from seeds and blossom debris. The crude cotton needs complex cleaning process,
because just harvested crude cotton contain high percentage of organic and non-organic waste as it is
shown in fig.1. Processes of cotton gathering, drying, sorting and transportation are performed at
cotton cleaning factories.

Process of cotton cleaning is performed
using several units of equipment. Cotton
cleaning process is based on mechanical
treatment of cotton and aerodynamic cleaning
using air blow. Recently, for equipment
improvement to reduce mechanical damage on
cotton fiber and increase efficiency of cleaning
process, there are performed a lot of research for
cotton treatment improvement. Direction of
technology improvement is pointed to decrease
of steps of mechanical treatment and increase of
one machine efficiency, thus reduces mechanical
damage of cotton fibers and seeds, such
treatment makes process more efficient.
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It gives chance to think that, variable influences of forces on cotton reduces occurrence of
mechanical defects. Following this paradigm, technology modification is made by replacing two
machines of mechanical cleaning by one vibrating crate, which perform planar movement, ensuring
jump of cotton wisp from crate surface and bump from gravity and inertia forces beck to crate surface.
Crate moves in horizontal and vertical planes thus ensuring proper movement of cotton wisp and
ensuring efficient cotton cleaning process without mechanical smashing through metal grill.

Research [3] and [4] shows dependency of cotton cleaning efficiency and productivity to path
of vibrating crate.

The Problem-formulation of a problem, a performance condition

The essence of work consists in the offer of the vibrating equipment with lifting efficiency
which clears the cotton holding its initial properties. With that end in sight it is necessary to design
the mechanism of the equipment which gives difficult harmonious vibrating movement of a cotton.
Research of problems considers to increase efficiency of storage in the greatest properties of initial
degree of seeds of a cotton and a fiber. The mechanism of the equipment of clearing will give cotton
vibration, difficult harmonious vibrating.

As stated in [4] for performance of a problem we should choose the form of the mechanism of
the equipment, speed and other parameters of movement of a cotton.

The technique of the decision of a problem

For the problem decision we were using to use a theoretical method-analytical calculation of
the feeder of vibrating movement.

The theoretical decision

The action studying difficult harmonious vibrating fluctuations in movements of cotton on the
equipment.

As stated in [3], [4], [10] analysis of action of difficult harmonious fluctuation on a cotton.
Shown in Fig.2.

G v

Fig.2. Dynamics of movement of a cotton in inclined oscillating grids. N —force of normal reaction;
Fr — horizontal exciting force; FB - vertical exciting force; o — a grid angle of slope; Frp —force of a
friction; Gr-gravity.

For the analysis difficult harmonious vibrating the equipment it is necessary to design
parameters of mechanism, allowing a vibrating grid at once on two parties—vertically and horizontally.
With that end in view we project a parameters of the mechanism which will spend a vibrating grid in
two directions. For the analysis it is necessary to choose the optimum form and lengths of the form
of the mechanism of parameters.

The first variant if, L; = L, = Lin this case the difference of phases has 90°,

Horizontal vibrations will look like. As stated in [4]:

x = acos(wt +120°); (1)

Vertical vibrations. As stated in [4]:

y = bsin(wt — 30°); (2)

Where x-the law of horizontal force,
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y-the law of vertical force
The second variant if, L; = LZ—Z = Lsin this case the difference of phases is 45°.
x = acos(wt + 90°); 3)
y=bsinwt; 4)
The third variant if, L, = %2 = L3 in this case the difference of phases has 30°. As stated in [4].
x = acos(wt + 600)} 5)
y = bsin(wt + 30°)

The fourth variant if, L; = %2 = L3, in this case the difference of phases has 22°. As stated in
[4].

x = acos(wt + 1350)} ©)
y = bsin( wt — 45°)

With reduction of distinction of phases the length of a vertical part of the mechanism of a
direction decreases also. Means, parameters of length of the mechanism of a direction are connected
with distinctions of phases between two perpendicular oscillatory forces.

Force of action of fascinating force is connected with speed of movement of a cotton and
propensity of a corner of a vertical inclined plane of the mechanism of a direction.

At narrowing of distinction of phases the initial phase raises, occurs from it that horizontally
flat party of the mechanism of a direction becomes longer than vertically inclined party of the
mechanism of a direction.

These four versions on a case which are established each other two parties of the mechanism at
an acute angle, communicate. The second a case, it when fastening of two parties of the mechanism
doesn't have acute angle and oval for smooth movement of wheels of the mechanism on a mechanism
management. In that case a wheel of the mechanism of a management at movements and at transition
from one horizontal the parties of the mechanism of a management to another aren't present any
interaction of mechanical blow.

By means of corners of optimum propensity it is considered by optimum length of the inclined
vertical and horizontal plane of the mechanism of a management. Shown in fig. 4.

1
a=22=—;
8 1

One part from eighth of total length of the directing mechanism, f = 68° = L one part from
four total lengths of the directing mechanism.

Then, will be Ly = Ly = =;

If to consider identical frequencies of movement of two perpendicular exciting forces then it is
possible to calculate following. As stated in [4], [10]:

Vertical exciting force:

y=Asinwt; (7

If to consider from standing of phases of horizontal force from vertical on 450 then the equation
of horizontal force will look as follows:

x = Bcos(wt + a); (8)

The difference of amplitudes will look as follows A = %B; Then the inclination of an inclined

plane of the directing mechanism will be equal on half 45° , @ = 22°
If the cotton is vibrated coming off a grid then its movement will look. As stated in [2]:
As sphere movement to a motionless kernel:
It, as though as our case, various amplitudes and identical frequencies.

In our case the equation will look as follows. As stated in [4],[10]:
XxX=acoswt }

y =bsin(wt + a) ©)
From this equation from analytical geometry it is prossible to calculate the ellipse equations.
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In is a case at movement of a wheel of the mechanism on a direction of circular motions of the
mechanism, at movement back and in before will look not as an ellipse, as a parabola or a hyperbole.

It depends on force blow. In force increase short movement of a meeting will print a hyperbole
kind.

At the decision on a problem of the equation of movement of a short meeting on a grid we will
look a cotton as elastic.

At equation creation it is necessary to add variable inertial forces @, we will consider that the
cotton bunch will be vibrated in vertical direction Y then the equation will become one-sedate degree
compelled fluctuation and will assume the following air. As stated in [2], [3]:

y" +2ny’ + k?y =%<De; (10)
Here, ®.— variable inertial forces, n—factor of attenuation, k = \/%— frequency of free vibration.

C—stability to elasticity of a fiber of cotton.
If frequency of fluctuation is equal on @ = then, variable inertial forces the following kind.
As stated in [2], [3] is trampled down:

2292 Amax
D, = —mﬁ (11)
L cos——
If it to put on initial equation positions then will assume the following air:
y" +2ny’ + k?y = —hcosp t; (12)

2m9 A2
Where: p = — h = %;

Then, the differential equation compelled fluctuation will assume the following air:
y=e ™(Cicosk*t+ C,sink*t) — Ay cos(pt — €); (13)

Here: k* = Vk? —n?- frequency fading the fluctuation, the p-compelled frequency of

fluctuation,
h

/(kz—p2)2+4n2p2 ’

Ag- amplitude compelled fluctuation 4, = C; =Agcose; C, = i—f (ncos e+

psing);

y =Age™ {cos gcosk™t + ki (ncose +psine)sink” t} — Ag cos(pt —€); (14)

The first part of party right the equations, the disappearing fluctuation, the second right of a
part

Plural parties the equations a part, has forced fluctuation. Except for force of resistance N =0,
e=0 k" =k

the equations will be assumed by the following an air:
h

Y = ey (coskt—cospt); (15)
Ataresonance -p = k; € = g; n+ 0;
-nt
y::_z("ek* sink*t —sinkt); (16)
Amplitude compelled fluctuationAd,, = ﬁ = %; coefficient attenuations n = 0,1k, then

. L .
Ay = 2,5Ap4x- critical speed at a resonance v, = g T — cycle free fluctuation.

The equations at a resonance:

kA

Fy - r.nax
4sink

Thus the amplitude compelled fluctuation grows in due course - Ay =

(17)

kAmax,
an
With aforementioned, specified the equation, it is visible, which in distinction of phases on 90°
sheaves of a cotton (at the free and compelled fluctuation) falls in a resonant situation.
It was decisions for radially connected among themselves horizontal and vertical the parties of
the mechanism. The second situation in the angular has connected among themselves the parties of
the mechanism. As stated in [1], [3], [7], [8]:
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If we will conditionally tear up that all fibers of a bunch round a seed as one elastic core,
vibrating movement of a bunch it will be connected from stability to elasticity of a core. Also, we will
accept a bunch oscillate motion bilateral and frequencies the identical:

Conditionally we take core bending’s in two directions * .

Then differential the equations of system of free fluctuation will be assumed by the following
ail:

mx" +cx =0
my" +cy = 0} (18)
From this we will find
c
kl - k2 - Er
From this equation of movement of system in coordinates will assume the following air:
x = Cysin(kt + a4) 19
y = C; sin(kt + az)} (19)

On initial parameters the bunch trajectory will accept various forms. It is a situation for a bunch
which moves on a surface without coming off it.
At an inequality mw? < my" the cotton bunch will lose contact with bottom grill of crate.

V. Experimental researches of calculation of the sizes to direct of the mechanism

At actions the mechanism of a management the sizes of the mechanism of a management of the
difficult harmonious equipment also play speed of the equipment the big role. From these
communications we will find the sizes of the mechanism of a direction. Shown in fig. 3, and speed of
the equipment.

At cotton movement a short meeting in the inclined vibrating mechanism force of equal speed
strikes the equipment.

L, L,

<
al

Fig.3. The mechanism of a direction of a mesh plane. @ —angle of slope, L1, L3 — the inclined
parties of the directing mechanism, L, — the horizontal party of the directing mechanism.

Thus, the sheaf of action of a cotton of inertial force changes a direction vertically to the
equipment. As sheaf division at most the inertia equipment should exceed forces of blow. With that
end in view it is necessary to lift speed of the equipment on a mechanism direction. Also, the design
of the equipment should be very steady.

As stated in [2],[3],[5] on it initial calculations we will spend at small speeds, in a range- v, =
1.....5(M/s);

With step 1 (w/s), the second blow of the equipment occurs at transition of movement of a wheel
of a grid from a horizontal plane of the mechanism of a direction on the inclined. Here there will be
a communication between inertial force of a cotton with speed of a grid. On small speeds the cotton
will be vibrated without a grid separation.

The grid by means of wheels after blow will raise on vertical on an inclined plane of the
mechanism of a direction and in descent, division of a cotton from a grid will be connected with speed
of a grid.

Blow of the second will arise at transition of movement of a wheel of a grid from an inclined
plane of the mechanism of a direction on the horizontal. It should make attacks when the cotton will
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already come back to a grid, it will be connected with length of an inclined plane. From it probably
to draw a conclusion that the length of the mechanism of a direction is connected with speed of a grid.
This situation we will check up having created differential the equations of movement of a
bunch from the equation of forces operating on a bunch. As stated in [4]:
y=v—gt+c
t2 (20)
y=vt—gs+cat+c
In detail inclined plane of the mechanism of the direction equal on y— 0,02 meter, we find time
of blow of a wheel for the horizontal plane directing the mechanism (the Fig 4): in the schedule on
vertical time of an axis of blow of a short meeting for
a grid - the presented speed of a grid on a horizontal axis.
From this it is possible to calculate length of an inclined plane directing the mechanism from
the following formula $ ="t

0,015

" A
0,005 - /

0 -+ ;
1 2 3 4 5

Fig.4. Time of blow of a wheel for a horizontal plane of the mechanism of a direction. Across time-
(s), on a vertical speed of—(m/s)

From this follows that at reduction of speed of a grid down and length of an inclined plane
directing mechanism. Also from calculations it is possible calculation length of horizontal and
inclined planes the directing mechanism. At a correct choice of parameters of length and the form the
directing mechanism, action of forces on a bunch will be next and will promote also to bunch vibrating
in a horizontal and vertical direction.

The diagram of movement of cotton at failure of cotton from a grid it is connected with
propensity of a grid. As is more than propensity of a grid so the schedule to come nearer to a parabola
in reduction of propensity the schedule, to come nearer to a hyperbole.

Results

As aresult of the decision lower specified parameters of the eater difficult harmonious vibrating
movement of the equipment are calculated:

1. The optimum form of the eater of movement — the direction mechanism.

a=22°0= %; One part from eighty total length of the directing mechanism,;
1

f =68° = " One part from four total lengths of the directing mechanism;

The angle a changes at change of a grade of a cotton as more low a grade cotton clarification
worsens, therefore to rise clearing a corner raises - for increase of force of inertia, the corner changes
with 22° to 37°. Communication of change of a corner with a cotton grade is shown on (Fig. 5).

-22- Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT)K HamHTII, 2023, T.1, ¢ 2)


http://www.ntsi.uz/

TO‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR Www.ntsi.uz

4 —

3 /
2 /
N

v

22 28 32 37 38
Fig.5. The dependency of change of an angle of slope (x) with change of a percentage of waste in
cotton. On a vertical axis is plotted cotton quality grade, on a horizontal axis an angle of slope.

Length of parts of the directing mechanism. Shown in Fig.3:
Length of an inclined part —

Ly = Ls;
Length of a flat part -

L, =2Ls;
Difference of phases of oscillatory forces:
in %—at-g;

2. Parameters of acceleration of the equipment;
Distinction of amplitudes of perpendicular oscillatory forces:
Horizontal amplitude of fluctuation —

1

A= E B;
Vertical amplitude of fluctuation —

B = 24;
Optimum speed of vibrating cotton -
In a range:
v = 1.....5(M/s); cstep 1 (M/s);
Communication with time of blow of a wheel on a horizontal plane of the directing mechanism

with speed of a wheel. As stated in shown in fig.4.

Angular frequency of the compelled forces:
rad

©=05-15-=
Change of communications with length of an inclined plane of the mechanism of a direction
with change of speed of the equipment:

3.Action vibrating grids on a cotton a short meeting:

Differential of the equation of movement of a cotton a short meeting. As stated in (formula 14)

Practical results

For research of the vibrating mechanical action developed in installation. Shown in the Fig 6,
as stated in [7], [8]. In experimental it has been had the given satisfaction of theoretical researches of
a problem.
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Fig.6. Laboratory vibrating cleaner. Here: 1-entrance channel with a feeder, the 2-feeder on shaft of
a feeder, the 3-elastic element, 4-the drum, 5-elastic element, the 6-vibration mechanism, 7-
fundament of colosnic,8-shnek.,9-shnek, 10-exit fiber, 11-work kamera.

Results of experimental research

Extraneous Defects Extraneous
No. | impurity before before impurity after | Mechanical defects after clearing , %
clearing , % clearing , % | clearing , %
With great dispatch- Vlbratlpg
1. 2,5 0,5 1,5 mechanical influence mechanlcal
influence
1,2 0,54

From the table it is visible, which, efficiency at vibrating mechanical explanations lifts to 15 %,
occurrence pollution down comes over to the side of 45 %.

This experimental proves that vibrating action on a cotton raise effect of clearing.

Experiment has been spent on Experimental to installation, in experimental there was it, the
grade of a choice of cotton C-6524, first a grade, 1ro, a class, with humidity of 9 % is used at pollution
of 2,5 %. Amplitude of fluctuation 4-8 mm, Optimum frequency 8 sek-1. For comparison it was used
ICC-10.

Offers scientific researchAfter research some variants of a design of cleaners have been
offered and demands for inventions and for useful models from them for today of 10 patents have
been submitted is received, 3 on inventions, 7 on useful models. Patent researches proceed till now.

For introduction in manufactures the optimum variant of a design the Universal cotton cleaner
c by a difficult harmonious oscillation motion of cotton and with some adaptations has been chosen.

Conclusions

Existing cotton cleaning equipment doesn’t satisfy the requirement of manufacturers because
of cleaning process efficiency. Influences of mechanical intact worsening quality of cotton fibers
blow by cutting them, so overall quality descend and losses of cotton during further processing
increases. Vibrational methods for cotton cleaning is not implemented at full scale and they claimed
to be not enough efficient.
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Proposed method and equipment proves own efficiency in laboratory conditions and have
chance to be implemented in industry. Performed experimental research revealed properties of such
method and bring these conclusions:

¢ Cleaning process and percentage of waste in cotton are influenced by path of vibration and
amount of moisture in cotton material;

e Vibrational method broke less fibers than mechanical cleaning through grill;

e Seeds are less damaged in comparison with mechanical cleaning.
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PNEVMOTRANSPORT QUVURI KIRISH QISMIDA EGILISH RADIUSINI
HAVO BOSIM KAMAYISHIGA TA’SIRINING REGRESSION MODELLARI
VA ADEKVATLIGI

Abudraxmonov Akmaljon Akbarovich, Tursunov Ibroximjon Turgunovich
Namangan to ‘gimachilik sanoat inistituti.

Annotasiya. Ushbu paxta tozalash zavodlarida, paxtani tashuvchi
pnevmotransport tizimining, paxtani tashishda duch keladigan havo qarshiligi
va undan hosil bo’ladigan bosimning yo’qolishini tahlil qilishga
bag’ishlangan. Bosimning yo’qolishi natijasida energiya sarfining ortishi
hisoblangan.

Kalit so’zlar. Pnevmotransport, havo tezligi, qarshilik, paxtaning
shikastlanishi, bosim, regression model, adekvatlik.

Kirish. Paxtani havo yordamida tashish jarayonini tavsiflash va uning asosiy xususiyatlariga
zamonaviy tushunchalar kiritishda boshqa izlanishlarning ham [1,2,3] sezilarli hissasi bor. Bu
izlanishlarning aksariyatida pnevmotransport samaradorligi paxtani dastlabki ishlash texnologik
zanjiri samaradorligini belgilab berishi va u pnevmotransportni paxta bilan ta’minlash sifatiga bog’liq
ekani aytilgan [4,5,6].

Pnevmotransport quvuri og’iz qismining chidamliligiga bir nechta parametrlar ta’sir ko’rsatadi.
Quvur og’zi konstruktsiyasiga og’irlik kuchi, havo bosimi, ishqalanish kuchi va tebranish ta’sir
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ko’rsatadi. Ushbu ta’sir parametrlarini eng kichik va eng katta giymatlarda hisoblab, ular ta’sirida
chidamlilik darajasi kuchlanish, ko’chish, deformatsiya va mustahkamlikni hisoblashda SolidWorks
2016 kompyuter dasturidan foydalanib aniqlandi. Quvur og’zi konstruktsiyasi 0,7 mm qalinlikdagi
ruhlangan metal listdan tayyorlangan, unga ta’sir etuvchi bosim 1000 Ra, havo tezligi 20 — 25 m/s
bo’lgan hol uchun hisoblandi.

Pnevmotransport jarayonini amalga oshirish uchun ikki havo tezligi V (m/s) va quvur og’zi
egilish radiusi R (mm) tanlandi va reja bilan quyidagi tajribani amalga oshiramiz. Xar bir variantda
ikkita sinov o’tkazilgan. Birinchi tajribada sinov natijalari — 0,7 %, 0,8 %, ikkinchi tajribada — 1,1 %,
1,2 %, uchinchi variantda — 1,7 %, 1,8 % va to’rtinchi tajribada — 1,8 %, 1,9 % quvurdagi bosim
kamayishi olindi.

1-jadvalda rejaning tabiiy berilishi va 2-jadvalda rejalashtirish matritsasi keltirilgan.

1-jadval
Rejaning tabiiy berilishi
. Tajriba
Omillar X X _|a X,
Quvur og’zidagi havo tezligi, m/s 15 25 20 S
Quvur og’zi egilish radiusi, mm 28 93 60,5 32,5
Xpo Xy o X -1 1 0
2-jadval
Rejalashtirish matritsasi
Omillik
Variant daraiasi v g i 2 Y]
ragami XaraJ aSIX Yo op | Yo op | Y op | S Yo op | R o
1 2
1 ] ~ o7 0.8 0,75 0,005 | 0.8 10,00
2 + - 1,1 1,2 1,15 0,005 1,1 6,52
3 - + 1,7 1,8 1,75 0,005 1,7 4,29
4 + + 1,8 1,9 1,85 0,005 1,9 4,05
5,5 0,020
y, =1,4+0,125x, -0, 4x, 1)

10 - _ \ ~19
h !

05 o

[

044 410

G2

Of

0,2

04

06

0.8 -

104 ep,

1-rasm. Regression chizigning chiqish parametri y (bosim kamayishi Ra/m) ning har xil
qiymatlaridagi grafigi
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Pnevmotransport jarayonini amalga oshirish uchun ikki havo tezligi V (m/s) va quvur og’zi
egilish radiusi R (mm) tanlandi va shu reja bilan quyidagi tajribani amalga oshiramiz. Xar bir
variantda ikkita sinov o’tkazilgan. Birinchi tajribada sinov natijalari — 8,3 Pa/m, 8,4 Ra/m, ikkinchi
tajribada — 13,5 Pa/m, 13,7 Pa/m, uchinchi variantda — 17,9 Pa/m, 18,4 Pa/m va to’rtinchi tajribada —
22,1 Pa/m, 22,5 Pa/m quvurning havo sarfi olindi.

3-jadvalda rejaning tabiiy berilishi va 4-jadvalda rejalashtirish matritsasi keltirilgan.

3-jadval
Rejaning tabiiy berilishi
) I tajriba
Omillar X X A X,
Quvur og’zidagi havo tezligi, m/s 15 25 20 5
Quvur og’zi egilish radiusi, mm 28 93 60,5 32,5
Ko Xo g Vs -1 1 0
4-jadval
Rejalashtirish matritsasi
Omillik
Variant darajasi N v v 2 ]
ragami X arajas; yU1’ % | Yo » %o Yy » o S, Yo , % Ra, , %
1 2
1 - - 8,3 8,4 8,35 0,0 8,6 3,29
2 + - 13,5 13,7 13,6 0,0 13,3 2,02
3 - + 17,9 18,4 18,15 0,1 17,9 1,52
4 + + 22,1 22,5 22,3 0,1 22,6 1,23
62,4 0,2
y =15,6-2,25x, —4,6X, @)
107 g7 /
0E | /
04 1 /10,1
03 :
1 -0.8
02 1
06 1
-0.8 4

2-rasm. Regression chiziqning chiqish parametri y (bosim kamayishi Ra/m) ning har xil
qiymatlaridagi grafigi
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3-rasm. Chigit shikastlanishi va bosim o’zgarishlarining havo tezligiga bog’liqlik grafiklari
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4-rasm. Chigit shikastlanishi va bosim o’zgarishlarining quvur og’zi eshilish radiusiga bog’liglik
grafiklari

Grafiklardan ko’rinib turibdiki, havo tezligini 15 — 25 m/s oralig’ida oshishi bilan chigit
shikastlanishi 1,7 — 1,9 % gacha va bosim o’zgarishi 18,0 — 22,5 Ra/m gacha ortishi kuzatilmoqda.
Quvur og’zi egilish radiusi 28 — 93 mm oralig’ida oshishi bilan chigit shikastlanishi 1,7 — 0,9 %
gacha va bosim kamayishi 18,0 — 8,8 Ra/m gacha pasayishi kuzatilmoqda.

Yugqoridagi regression tenglamalardan olib qurilgan grafiklardan, quvurdagi havo tezligining
optimal qiymati — 20 m/s, quvur og’zi egilish radiusi — 93 mm ekanligi aniqlandi.

Quyida diametri 300 mm, 350 mm va 400 mm bo’lgan quvurlar uchun ham quvur og’zi egilish
radiuslarini yuqoridagi hisoblash usllariga asosan regression tenglamalari tuzildi va unga muvofiq
hisoblashlar jadvali keltirilgan. Grafiklari ilovada keltirilgan.

5-jadval
Turli diametrlardagi quvurlar uchun havo tezligi va quvur og’zi egilish radiuslarining optimal
qiymatlari.
Ne Quvur diametri, mm Quvurdagi havo tezligi, Quvur og’zi egilish
m/s radiusi, mm

1 300 21 100
350 23 117
3 400 24 130

-28 -
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Xulosa. Paxtani tashuvchi pnevmotransport qurilmasi quvuri kirish qismidagi egilish radiusi
quvur o’gzidagi garshilikning qandayligi uning o’Ichamiga bog’liq ravishda o’zgaradi. Shu sababdan
yuqoridagi 5-jadvalga muvofiq, quvur og’zi egilish qismi radiusini belgilangan radiuslarda tayyorlash
tavsiya etiladi.
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GaAs/Al,Ga;_,As TURDAGI O‘TA PANJARALARDAGI IKKI O‘LCHAMLI
ELEKTRONLARNING FONONLARDA SOCHILISHI

1lyosbek Ne 'matov Ravshan O’g’li, Ahadjon 1o xtaraliyev Shavkat O’g’li
Namangan to ‘qimachilik sanoat inistituti.

Annotatsiya. Ushbu maqolada yarimo‘tkazgichlar asosidagi kvant o ‘ra,
kvant ip va kvant nugta kabi past o‘lchamli sistemalardagi elektron yoki
kovaklar xossalarini o‘rganilgan. Shuningdek, GaAs/Al,Ga,_,As turdagi
o‘ta panjaralardagi ikki o‘lchamli elektronlarning fononlarda sochilishi
bo’yicha nazariy tadqiqotlar olib borilgan.

Kalit so’zlar. kvantlashgan o‘ralar (quantumwells); kvantlashgan simlar
(quantumwiresva quantumwellwiresyoki QWW:Ss);kvantlashgan
nuqtalar (quantumdotsyoki @QDs);o‘ta panjaralar (sup e rlatticesyoki
SLs);ikki yoki uch to‘sigli rezonansli-tunnel strukturalar (double —
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andtriple — barrierresonance — tunnelingstructures);, ikkilangan
kvantlashgan o‘ralar (doublequantumwell); antinuqtalar (antidots).

Kirish. GaAs/Aly35Gag ¢5As o‘ta panjaraning minizonasidagi elektronlarning ko‘ndalang va
bo‘ylama harakatlanuvchanligi nazariy hisoblangan. Bunda sochilish mexanizmi sifatida tok
tashuvchilarning qutbiy optik fononlarda sochilishi tanlangan va T=300K hol qaralgan. Bunday
fononlarning uzoqdan ta’sirlashishi potensialining har xil tebranish moda(tarmoq)larining samaraviy
relaksatsiya vaqti va parsial harakatlanuvchanliklariga beradigan ulushlarining nazariy tahlili
keltirilgan. Akustik va optik fononlarda tok tashuvchilar impulsi relaksatsiyasi vaqtining o‘ta
panjaradagi kvantlashgan o‘ra kengligiga bog‘lanishi tadqiq etilgan. Hisoblashlar Bolsman kinetik
tenglamasini linearizatsiya (chiziqlashtirish) yordamida olib borilgan. Qutbiy optik fononlarning
skalyar potensiali dielektrik kontinium modelida hisoblangan.

Ma’lumki GaAs/Al,Ga,_,As tur o‘ta panjaralar atomlarining o‘zaro bog‘lanishi ionli tabiatli
yarim o‘tkazgichlardan tashkil topgan. SHu sababli xona haroratida asosiy sochilish mexanizmi tok
tashuvchilarning uzoqdan ta’sirlashuvchi potensiali qutbiy optik fonolar (QOF)da sochilishi deb
qaraladi.

Kelgusida o‘lchamli kvantlashgan o‘ra va potensial to‘siglarning kengligi @ va b 5 nm etib
tanlangan holda GaAs/Al,Ga,_,AsA o‘ta panjaradagi eng pastki minizonadagi elektronlarning
bo‘ylama va ko‘ndalang harakatlanuvchanligi hisoblangan.

Hisoblash usuli. Elektronlarning o‘ta panjara simmetriya o‘qiga nisbatan olingan ko‘ndalang
va bo‘ylama harakatlanuvchanliklarini chiziqlashtirilgan Bolsman tenglamasi yordamida
hisoblaymiz. Tok tashuvchilarning fononlarda noelastik sochilishi e’tiborga olinsa, u holda umumiy

tagsimot funksiyasiga nomuvozanatdagi ulush g(E) quyidagi ko‘rinishda tanlanadi
- af, - -
g//(k)=ea_;ZiTi(k)Eivi(k) (D
Bu erda f;(¢) — muvozanatdagi tok tashuvchilarning Fermi - Dirak tagsimot funksiyasi, E=

(Ex, E, E Z)— elektr maydon kuchlanganligi vektori, V= \7_’—;% - elektronlarning guruh tezligi
e(k) =" L 81 cosk, d) )
2my 2
pastki minizonadagi elektronlarning energiyaviy spektri; k; ={kx,ky}- o‘ta panjara simmetriya
o‘qiga nisbatan tik yo‘nalgan to‘lqin vektori, m, - elektronlarning ko‘ndalang samaraviy massasi
bo‘lib, u kegusida miqdoran tok tashuvchilarning o‘lchamli kvantlashgan o‘rani hosil gilgan yarim

o‘tkazgichdagi hajmiy samaraviy massasiga teng deb olingan. d va 4 - o‘ta panjaraning davri va
minizonasining energiyaviy kengligi, Ti(?) - analitik ko‘rinishi izlanayotgan funksiya bo‘lib,

umuman olganda, ? - to‘lqin vektoriga bog‘liqdir.
Impuls relaksatsiyasining samaraviy vaqti funksiyasi — chiziglashtirilgan Bolsman tenglamasini
miqdoriy echish bilan yordamida hisoblangan. Bu vaqt ikki o‘lchamli tizimlar uchun

- 1

flevkk
() =2 @] TN+ W) |2 K (g e
= k'k kk k'k f O(g)kl
_ o 3
€ = 20( {Et (W + oW = W] - BEERED e 1) o

1.y — / _ i K et .
7o (€) {ZT{/ [Wl_c,/T(, + fo(e )(WTJ/TJ Wl_c,/?)]} elektronning ® to‘lqin vektorli holatda
to‘la yashash vaqti,

W_,—> = W_>i—> + W_)i/_ﬂ (5)
kk kk k k
W = w(@Ny +>+D)6_,., _8(e/ — £+ ho) (6)
Kk 272 'k k+q
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- elektronlarning hao energiyali fononlarda sochilish ehtimolligi, N,,- fononlarning Boze -
h2Kk3
2m J_.

Bu erda shuni gayd qilish kerakki, kvazi ikki o‘lchamli yaqinlashishda relaksatsiyaning t;
samaraviy vaqti va 7, funksiyalar elektronning ko‘ndalang harakat energiyalarigagina bog‘liq bo‘lib
qoladi. Elektronlarning qutbiy optik fononlarda sochilishi noelastik tabiatli deb garasak, u holda

Eynshteyn tagsimot funksiyasi 7, (&) = 7,(e) = 17,,(¢), 7//(e) =1,(e) € = e(k_b =

TC)/to‘lqin vektori bo‘tsicha olib borilgan integraldan so‘ng (3, 4) tenglama
7 (&) = Ti{Gi' ()Ti(e + hw) + G; (e)Ti(e — hw) + 1} (7
ko‘rinishini oladi,
Toi (&) =71 (8) + X i (9)- (8)
Ma’lumki, agar A"'BY kimyoviy birikmali yarim o‘tkazgichlar dielektrik muhit (kontinuum)
sifatida garalsa, u holda qutbiy optik fononlarning uzoqdan ta’sir potensial hisobiga sodir bo‘ladigan
tebranishlar ikki: Q (quided) va I (interfice) tabiatli bo‘ladi. Q tabiatli tebranishlar modasi chastota
bo‘yicha tuslangan (aynigan) bo‘lib ikki xil giymat gabul giladi. Ularning biri kvantlashgan o‘ra hosil
qilingan yarim o‘tkazgichdagi bo‘ylama qutbiy optik fononlarning (w;,) chastotasiga teng bo‘lsa,
ikkinchisi potensial o‘ra namunasidagi bo‘ylama qutbiy optik chastotasi(w;;) ga teng bo‘ladi. (w;,)
chastotali G tebranishlarning amplitudasi kvantlashgan o‘ra sohasida, w, -chastotali G tebranishlar
amplitudasi esa potensial to‘siq sohasidan noldan fargli qiymat gabul qiladi. SHuning uchun
kvantlashgan o°ra va potensial to‘siglarda G tebranishlar tarmogqlarini alohida holda tahlil etish zarur.
I tebranishlar esa to‘rt tarmoqli bo‘lib, ularning chastotalari miqdoran o‘ra va to‘siglar hosil
gilingan namunalarning ko‘ndalang va bo‘ylama chastotalariga tengdir va fononning to‘lqin
vektoriga nisbatan dispersiya(bog‘lanish)ga ega.
Tok tashuvchilar uzoqdan ta’sir potensialiga ega bo‘lgan G va [ tebranish(fonon)larda
sochilish ehtimollligi elektronning

d «n ik,dn
V’E(F)de 28 42—

ko‘rinishdagi to‘lqin funksilariga nisbatan hisoblangan,

)

2 T a
5(2) = \/—cos(;z), arap|z| < >

a

(10)

Oaraplzl)%

Bunday yagqinlashishda w; = w;, chastotali barcha kvantlashgan o‘radagi kristall panjara-
larining simmetriyaviy G — tebranishlarida elektron sochilish ehtimolligining aniq ko‘rinishini topish
mumkin:

N - 1, ma(s+a?)(y+3a?)-64Ha(qL3)
we(q) :wa(ql) zgcpo 3 (atra?)? . (11)

e?adwy, aq, ] .. N —1 _1 _1 . .
Cpo = eyl e kvanlashgan o‘ra kengligi, (¢*)™" = &5, — &, V — o‘ta panja-
0ca
raning hajmi. “a”(v) indeks kvantlashgan o‘ra potensial to‘siq yasalgan yarim o‘tkazgichga tegishli
ekanini anglatadi.

I tur tebranishlarda sochilish ehtimolligi quyidagi ifoda yordamida aniglanadi:

—.12 aq 2
(LA o1acd, {sh(aq, + >edar)Lurls
4 PuaCl

w (§) =16Cp

e (1 —=2) + v(q)(1 +
B

ad(4+a?)? wC? 2

E_a
Sb)

2
37 (12)
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2 _ ;2 _ £0foo(Wfi—wiy)
C' - C (w) - p#,(wz _wz.)z )

wri—w?
& =¢&(w) = Sool—T 3 (13)
C = Cz(wLa)

p;u - 'Q(mAl + mBl)

N — A"BY yarim o‘tkazgich elementar uyachasining hajmi bo‘lib, hisoblashlarda u
kvantlashgan o‘ra va potensial to‘siq uchun bir xil deb olingan, ma va mp — elementar uyachani
tashkil qilgan kimyoviy ikki xil atomlarning massalari; w; va wr - hajmiy namunalardagi
atomlarning bo‘ylama va ko‘ndalang qutbiy optik tebranishlari chastotalaridir; v = v((_g)) -
o‘lchamsiz kompleks kattalik.

Hajmiy fononlarning spektri elektronlarning sakrab o‘tishlari hisobga olinsa a)(ﬁ)) funksiya
sin?(mwxy,) 1

- —i
w(q) T nd Cro Zn x2(1-x2)2 a?+4x2 (14)

271'

ko‘rinishida qayd qilish mumkin; x,, = (qz n), —% <n< %, N,- o‘ta panjara
davrining soni.
Elektronlarning akustik fononlarda elastik sochilishi izotrop relaksatsiya vagqti

2 acph®
@ =t()=1= 3mODL 2T (15)

yordamida ifodalanadi. C; = C;; + < (C12 + 2C44 — Cy41) - hajmiy yarim o‘tkazgichlar bo‘yla-
ma akustik tebranishlari elastiklik modulining o‘rtacha qiymatidir; Dy — o‘tkazuvchanlik zonasining
cheti (chegarasi) deformatsiya potensialining doimiyligi.

Relaksatsiyaning samaraviy vaqti va o‘ta panjaradagi ikki o‘lchamli elektronlar gazi modelida
bo‘ylama va ko‘ndalang harakatlanuvchanlik

_ () _elty)
py =e—=, W)= T (16)

ifodalar yordamida aniglanadi; (t,), (T / /), (m / /) - mos holda ko‘ndalang va bo‘ylama relak-

satsiya samaraviy vaqti, shuningdek bo‘ylama samaraviy massaning energiyaviy funksiya orqali
o‘rtachalashtirilgan qiymatlaridir:

(TL) = f (- —)Tl(e)eds

(t)/) = [1 = exp( = 17 [ (= It ()ede, (17)
1 AP, _
() = 1 - exp(— ] (18)
Pec = =L pastki o‘tkazuvchanlik mini zonasining ikki o‘lchamli holatlar zichligi; N, =

tdh?
2

ko TP, - holatlarning samaraviy zichligi, m,, = - minizona tubidagi ko‘ndalang samaraviy massa.

2 d?
Aynimagan (tuslanmagan) elektronli gaz uchun (n{{N,) energiya bo‘yicha o‘rtachalashtirilgan

1 A g
bo‘ylama samaraviy massaning o‘rtacha qiymati uchun )~ korm munosabat o‘rinlidir.
myy ot mt//

Xulosa.

Yaqin paytlargacha fiziklar, injener-elektronshiklar, texnologlar o’zlarining ilmiy ishlarida,
nazariy xisoblashlarida asosan, klassik fizika qonunlaridan foydalanib kelishar edi. O’z navbatida bu
narsa barcha bajaruvchi va buyurtmachi — is’temolchilarni to’liq qoniqtirar edi. Lekin asta-sekin
manzara tubdan o’zgara boshladi. Jumladan, turli ekstremal sharoitlarda ishlay oladigan, yuqori
samaradarlikka ega bo’lgan, o’ta tezkor, kichik o’lchamli, kam energiya sarflaydigan elektron va
optoelektron asboblarga bo’lgan talab kuchayib bordi.

Nanoelektronika asboblarini yaratish ilmiy va texnologik muammolarni yechishni taqozo qilar
edi. Masalaning ilmiy tomoni yangi, murakkab kvant - mexanik masalalarni yechishni ko’zda tutar
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edi. Ikki o’lchamli elektron gaz (2D gaz), bir o’lchamli elektron gaz (kvant ip) va nols o’lchamli
elektron gaz (kvant nuqta) nazariyalari ishlab chiqildi va amalda sinovdan o’tdi.

Endi fiziklar, injener-elektronshiklar, texnologlar elektron uchun xos bo’lgan korpuskulyar —
to’lqin dualizmidan foydalana boshladilar. Ya’ni, kvant o’ra, kvant nuqtada elektron kvantomexanik
xususiyatga ega, bu yerda uni to’lqin sifatida tasvirlash qulayroq. Agar elektron kvant o’ra kvant
nuqtadan chiqarilsa, uni endi 3 o’lchamli erkin yoki kvazierkin elektron sifatida qarash va klassik
moddiy nuqta sifatida tasvirlash qulayroq bo’ladi.
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IKKI QAVATLI 3+3 INTERLOKLI TRIKOTAJ TO‘QIMALARINI OLISH
USULI

Baxtiyor Mirusmanov, Sardor Primov, Ro zimboy Qurbonov
Toshkent to ‘gimachilik va yengil sanoat instituti

Annotatsiya. Maqolada “LONG XING” LXA-252 rusumli yassi ikki
ignadonli trikotaj to‘quv mashinasida Interlok 3+3 asosida ishlab chiqarilgan
arqoqli trikotaj to‘qimasining uchta variantlaririni to’qish usuli keltirilgan.
Yangi tuzilishga ega bo'lgan trikotaj to‘qimalarni yassi ikki ignadonli trikotaj
to‘quv mashinasida ishlab chiqarish, mashinaning texnologik imkoniyatlarini
kengayishiga, mahsulot turlarini ko‘payishiga, hamda trikotaj tarkibidagi
iplarni chiziqli zichliklari o‘zgartirish hisobiga trikotaj to‘qimasini texnologik
parametrlari va fizik-mexanik xususiyatlari yaxshilanishiga imkonini beradi.
Kalit so'zlar. Halqa, protyajka, igna, ignadon, ip beruvchi moslama, Interlok
3+3, rapport, texnologik imkoniyat, texnologik parametrlar, fizik-mexanik
xususiyatlar.

Kirish. Respublikamizda xomashyodan samarali foydalanish masalasiga katta etibor
berilganligiga garamay, paxta, ipak xamda pan iplaridan trikotaj to‘qima assortiment turlarini
kengaytirish masalalari hamon dolzarb muammolar qatorida qolmoqda. Bunday muammolarni
inobatga olgan holda, yengil ustki trikotaj mahsulotlarini ishlab chigarishga mahalliy xom ashyolar
xisoblangan paxta, pan va yigirilgan ipak iplaridan samarali foydalanishga qaratilgan masalalarni
o‘rganish vazifasi kelib chigadi. Trikotaj maxsulot turlarini ishlab chiqarish texnologiyalarini yaratish
borasida doimo izlanishlar olib borilmoqda.

Nazariy tadqiqodlar. Ikki lastikli yoki interlok to‘qimasi lastik to'qimasining hosilalasidir.
Interlok so‘zi inglizcha so‘z bo‘lib, “krest shaklida kesishish” degan manoni bildiradi va u ikki lastik
aralashmasidan iborat bo‘lib, uning protyajkalari o‘zaro krest shaklida kesishidir [1]. Bunda bir
ipning o‘zi ikkala ignadon ignalariga navbatma-navbat qo‘yiladi. Interlok to‘qimasi ikki lastik
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aralashmasidan iborat bo‘lganligi sababli uning xususiyatlari va o‘lchamlari lastiknikiga o‘xshaydi.
Interlok xuddi lastik singari to‘quv yo‘nalaishiga teskari yechiladi. Interlok yechiluvchanligi lastik
yechiluvchanligidan bir muncha kam.

Trikotaj sanoatida bir ignadonli mashinalar qatori, ikki ignadonli mashinalar ham keng
tarqalgan. Bunday mashinalarning ignadonlari bir-biriga nisbatan biror burchak ostida (6° dan 180°
gacha) joylashadi va o‘z halqalarini turli tomonga tashlaydi. Ikki qavatli trikotajda old tomondagi
halqgalar ort tomondagi halqgalar bilan birga bitta ipdan hosil gilinadi. Uch old tomonli ikki gavatli
trikotajda, old halqa ustunchalari, orqa halqa ustunchalari bilan ma’lum bir tartibda almashinib keladi.
Uch orqa tomonli yoki teskari ikki qavatli trikotajda old halgalar qatori, orqa halgalar qatori bilan
ma’lum bir tartibda almashinib keladi.

Ushbu to‘qimalar asosida yangi to‘qima turlarini ishlab chiqarish, ular tarkibiga qo‘shimcha
halqa elementlarini yoki yangi iplar kiritish orqali trikotaj to‘qima assortiment turlarini kengaytirish
mumkin.

Tajribaviy izlanishlar. Interlok to‘gqimasini tarkibiga qo‘shimcha ip, ya’ni arqoq ipi
qo‘yilganda, to‘qimaning texnologik ko‘rsatkichlariga, fizik-mexanik xususiyatlariga ta’sirini hamda
mashinaning texnologik imkoniyatlarini kengaytirish maqgsadida arqoqli interlok trikotaj to‘qimasini
3 ta variantini tuzilishi va olish usuli ishlab chiqildi.

VARIANT-1

b)
Rasm 1. Interlok 3 + 3 rapportli trikotaj to‘qimasining tuzilishi (a) va grafikli yozuvi ()

I-interlok 3+3 rapportdagi to‘qimaning old halqasi

2- interlok 3+3 rapportdagi to‘qimaning ort halgasi

3- interlok 3+3 rapportdagi to‘qimaning old va ort halqa protyajkalari o‘zaro kesishgan joyi

Xitoyning “LONG XING” firmasida ishlab chiqarilgan LXA-252 rusumli Yassi ikki ignadonli
trikotaj to‘quv mashinasida, ikki qavatli Interlok 343 rapporli trikotaj to‘qimasining I, II, III-
variantlaririni olishda mashinaning old va ort ignadon ignalarida arqoqli interlok trikotaj
to‘qimasining halqa qatorlari, chiziqliy zichligi 20 teks x 3 ga teng bo‘lgan 100 % paxta kalava ipidan
to‘qib olingan. Arqoq ipi esa chiziqli zichligi 20 teks x 1, 20 teks x 2 va 20 teks x 3 yigirilgan paxta
ipini qo‘yish orqali to‘qib olingan. (2, 3, 4-rasmlar).

Uchta old va uchta ort halqa ustunchalari bir-biri bilan almashinib kelgan interlok to‘qimasining
rapporti 3+3 ga teng deb hisoblanadi (1-rasm).

Arqoqli interlok to‘gimasini to‘qishda 2 ta ip beruvchi moslama ishtirok etdi. Yassi fang
mashinasining old ignadondagi ignalar 1, 2, 3, 4, 5 bilan, ort ignadondagi ignalar esa 1’, 2', 3/, 4, 5'
bilan belgilab olingan.

To‘qimani olish jarayoni 4 bosqichda amalga oshiriladi.
I-bosqich. 1-qatorda birinchi ip beruvchi moslama 1’, 2, 3, 4, 5', ignalarida chiziqliy zichligi
20 teks x 3 ga teng bo‘lgan 100 % yigirilgan paxta ipidan to‘ligsiz lastik qatori to*qildi.
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II-bosqich. 2-qatorda 5, 4', 3, 2', 1 ignalarida chiziqliy zichligi 20 teks x 3 ga teng bo‘lgan 100
% yigirilgan paxta ipidan to‘ligsiz lastik qatori to‘qildi.

III-bosqich. 3-qatorda ikkinchi ip beruvchi moslama 1-2- gqatorda hosil gilingan halgalar ustiga
arqoq ipi tashladi, so‘ng birinchi ip beruvchi 1’, 2, 3, 4, 5" ignalarida to‘ligsiz lastik qatori to‘qildi.

I'V-bosqich. 4-qatorda 5, 4', 3', 2', 1 ignalarida to‘ligsiz lastik qatorini shakillantirish davomida
ikkinchi ip beruvchi moslama 3-4- qatorlarda hosil gilingan halgalar ustiga arqoq ipini tashlaydi. Shu
tartibda to‘qima yana qaytadan takrorlanish orqali kerakli bo‘lgan migdordagi to‘qima to‘qib olindi.

Natijalar tahlili. I-variantda arqoqli interlok 3+3 trikotaj to‘qimasini halqa qatorlari chiziqliy
zichligi 20 teks x 3 ga teng bo‘lgan 100 % yigirilgan paxta ipidan to‘qib olingan. Arqoq ipi esa chiziqli
zichligi 20 teks x 1 yigirilgan paxta ipini qo‘yish orqali to‘qib olingan.

VARIANT -1 VARIANT - 11

ol e ol oM e
?ﬂ ot K%)

Puia a Paxta
20ksx3 Q 0
_9\ \)_
J,D'L.';b}xl —(./\\ /\)_ teks x 2
0] (0] [©] Paste |
20 teksx3 b

Rasm 3. Interlok 3 + 3 rapportli trikotaj

Rasm 2. Interlok 3 + 3 rapportli trikotaj e — . .
to*qimasining tuzilishi (a) va grafikli yozuvi (b) ~ '© dimasining mZIhSI(“é)(a) va grafikli yozuvi

[I-variantda arqoqli interlok 3+3 trikotaj to‘qimasini halqa qatorlari chiziqliy zichligi 20 teks x
3 gateng bo‘lgan 100 % yigirilgan paxta ipidan to‘qib olingan. Arqoq ipi esa chiziqli zichligi 20 teks
x 2 yigirilgan paxta ipini qo‘yish orqali to‘qib olingan.

[I-variantda arqoqli interlok 343 trikotaj to‘qimasini halqa qatorlari chizigliy zichligi 20 teks
x 3 ga teng bo‘lgan 100 % yigirilgan paxta ipidan to‘qib olingan. Arqoq ipi esa chiziqli zichligi 20
teks x 2 yigirilgan paxta ipini qo‘yish orqali to‘qib olingan.

VARIANT —III

Paxta
2 20 teksx 3

—Q\/g 2 \/L o
—O/ \(9 0] u/\G— p:x;

20 teksx 3

Rasm 4. Ikki qavatli Interlok 3 + 3 rapportli trikotaj to‘qimasining tuzilishi
(a) va grafikli yozuvi (b)
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“LONG XING” “LXA-252” rusumli yassi ikki ignadonli trikotaj to‘quv mashinasida ikki
qavatli interlok 3+3 to‘qimasini tarkibiga qo‘shimcha ip, ya’ni arqoq ipini qo‘yish natijasida
to‘qimaning eni bo‘yicha cho‘ziluvchanligini kamayishiga olib keldi. To‘qima tarkibiga arqoq
iplarini kiritish mashinaning imkaniyatlaridan foydalanib, ya’ni mashinaning konstruksiyasiga
go‘shimcha moslamalar kiritmasdan olindi. Olingan to‘qima variyatlari bir-biridan arqoq iplarini
chiziqli zichliklari o‘zgartirilganligi bilan farq qiladi.

Xulosa. Yuqorida olingan arqoqli interlok 3+3 to‘gqimasini olishdan magsad, to‘qima
tarkibidagi arqoq iplarini chizigliy zichliklari o°zgartirilganda, to‘qimaning texnologik
ko‘rsatkichlariga va fizik-mexanik xususiyatlariga ta’sirini tadqiqotlash. Bu o‘z navbatida
mashinaning texnologik imkoniyatlarini kengayishiga, to‘qima va mahsulot turlarini ichki bozorda
ko‘payishiga olib keladi.
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APKOKJIM JJACTUK TPUKOTAXK TYKUMAJIAPUHHA OJIUIITHAHT
TEXHOJIOTHK ACOCJIAPA

Pysumbou Kypoonos, baxmuép Mupycmanos, Capoop Ilpumos

Towxenm mﬁ@wvzattwluk 6d eHcUl canoam uncmumymu

AHHOTanusi: Makonaza HWKKM KaBalIM AapKOKIM JIACTUK TPUKOTAaX
TYKMMAJIAPUHU OJMII YCyJIW KeNTUpHiIraH. VIKKM KaBaTIM apKOKJIH JIACTHK
TYKUMaJlapHU WITa0 YMKAPHIL, MAIIMHAHUHT TEXHOJIOTUK UMKOHUSTIIAPHHU
KEeHraimmra, TYKuMa Ba MaxcyJoT TypJIapuHHA KyNalnuIura, Xamaa TYKAMa
TapKUOUIArd WIUIAPHU YU3UKIUM 3WUIUKIApUHU Y3TapTUPUIL, TPUKOTaXK
TYKMMacuHU  TEXHOJIOTMK  [apaMmeTpiapura  Ba  (PU3UK-MEXaHUK
XyCyCHUSTIapura nxoouit Tabcup 3Tuo0, Oy TYKHManapaH 6onanap, spKakiap
Ba aémyap EeHrwi1 YCTKH TPHUKOTaX MAaxCYJIOTJIapUHU HIUIa0 4YuKapuiiia
¢oiiganaHuI MyMKUH.

Kaaur cy3nap. Xanka, urHa, TyKuMma, JIaCTUK, apKOK, MKKW KaBaTIiH,
ApKOKJW JIACTUK, TEXHOJOTMK WMKOHUSATIAD, YH3MKINK 3UUIHKIIAp,
TEXHOJIOTHK TapamMeTpiap, GU3NK-MeXaHUK XyCYyCUSTIAp, YCTKH TPUKOTAK.

Kupum. Mkxu kaBamim KyHAaIaHTUra TYKWITaH JAaTUK TYKUMAcH /1e0, HKKajla TOMOHHIA OJIJT
Ba OpPT XaJKa YCTyHYajapu aJMallMHUO KeJIraH KYHAAJaHTUra TYKWIraH MKKH F03JIM TYKumara
alTHiIamu.
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butta onnm Ba OWTTa OpPT Xalnka ycTyHYanapu OuUp-Oupu OuiiaH ajMamuHUO KelraH JTACTHK
TYKMMAaCHHHUHT PAlIopTy 2 ra TeHr 6ynuo, y nactuk 1+1 neb &3mmaau. Arap UKKUTA OJI] Ba UKKHUTA
OpKa XaJlka yCTyH4aslapu Oup-Oupu OujaH anmanuiaHu® Kejca, y XOJja JIACTUK TYKUMACHHHHT
panmoptH 4 ra TeHr 6ynuo, y nactuk 2+2 n1e6 é3unaau. bupuHun pakam JIaCTUKHHUHT OJ11 TOMOHHJIATH
XaJIKa YCTyHUYaJlapy COHMHU, UKKMHYHU paKaM 3¢a OpT XaJIKajap yCTyHYaJlapyu COHUHHU Kypcaraau [1].

Hazapuii Tankukomnap. Tpukoraxk caHoatujga Oup WTHAOHJIM MAalldHAIAp KAaTOPH, HKKU
WTHAJIOHJIM MalIMHAJap XaM KeHr TapkairaH. byHnail MammHanapHUHT WUTHAIOHIapu Oup-Ooupura
Hucbaran 6upop Oypuax octuzaa (6° nan 180° raua) sxoiinamany Ba y3 XanKalapuHH TYpIHd TOMOHTa
Tanutaiu. KKy KaBaTiau TPUKOTaXk/1a OJII TOMOHJIAru XajiKaiap OpT TOMOHJAru Xajikanap OuiaH
Oupra OUTTa WIJaH XOCWJI KHJIMHTaH Oynamu. MKku o TOMOHIM (IBYXJIMIIEBOM) UKKU KaBaTIIU
TPUKOTAX/Ia OJJI XaJlka yCTyHUYajapu, OpKa Xallka yCTyHuYajapu OujlaH MabiyM Oup Taptudnaa
anMamuHuGO kenaawiap. kku opka TOMOHIM €KM TeCKapu (JIByXM3HAHOUHBIN) MKKU KaBaTIU
TPUKOTAX/1a OJIJI XaJIKalap KaTopH, OpKa XajKajiap KaTopu OuiIaH MabiayM Oup TapTudaa aiMaluHuo
Kenau.

Ymly Tykumanap acocuia SIHTM TYKMMa TYpJIapUHH HIUIa0 YMKApUII yiaap TapKuoura
KYLIMMYa XajJKa 3JIEMEHTIApUHU €KY SHIU UIUIAp KUPUTULI OPKAIM TPUKOTaX TYKUMa TypJiapuHU
KEHralTUPUII MyMKHH.

TaxpubaBuii w3nmaHumLIap. SICCH MKKM WUTHAAOHJIW (aHT MAIIMHACH[IA JACTUK TYKWUMACHHHU
TYKHIL, MAllIHAHUHT TYKYB TU3MMHUHU YalJaH YHITA Ba YHIJIAH Yalra XapakaIaHWIIW HaTUXKacuaa
WKKaJla WTHAJOH WrHajapujaa, OuTTa UIJaH TYIMK Xalka Karopu xocui KwinHagu. Ulynnai
Mammnanapaan oupu, TTECHU ykyB naGopatopusicuaa ypHarunrad, XutoitHuar “LONG XING”
¢upmacuna nnmad gukapuiaran “LXA-252” pycymiu scCM MKKH WTHQJOHJIM (DaHT MamrmHacu.
Xwutoiinuar “LONG XING” ¢upmacuaa unuiad uukapuiran “LXA-252” pycyminn sccH UKKH
WTHAIOHJIM MallMHaNap/a JIACTUK TYKUMACHHUM TYKUIIHUHT Y3Ura XOCIUIHM, MAallMHAHUHT
KOHCTPYKTHB TY3WIHILIUTA Xeu KaH[ai Y3rapTUpHII KUpUTMAacaaH, Gakar TYKyB TU3SUMHUHH VHT Ba
yar TOMOHTa XapakaTjJaHUIIW HaTWXKacuaa, OJi[ Ba OPT MTHAJOHIAaru XaMMa UrHajapra KeTMa-KeT
acocuil Ba KylmMM4a apKOK HUIUIapU OEpHIIMIINM XMCOOUTa apKOKJIM JACTUK TPUKOTAX TYKUMAacu
TYKUJIIH.

JlacTuK TYKUMacCHHM TapKuOWTa KYyIIMMYa Xallka JIEMEHTH, s’IbHU apKOK MIHHUA KYyHHUITaH/a,
TYKUMaHUHT TEXHOJIOTUK KYpcaTKUWIapura Ba (GU3NK-MEXaHUK XyCyCHUsTIapura TabCUPUHU XaMa
MaIlIMHAHUHT TE€XHOJOTUK UMKOHMSTIAPUHU KEHTaUTHUPHUII MaKCaauJa apKOKJIU JJACTUK TPUKOTAX
TYKMMacuHU 3-Ta BapuaHTH UILTA0 YUK IH.

Onunran [-BapuaHT TYKUMacUHH TY3WIUIIH Ba rpaduknu €3yBu 1- pacMaa kentupuiras. [ —
BapHaHT/JA JJACTUK TPUKOTAX TYKMMACHHHU XaJKa KaTopyiapy YM3UKIui 3uunuru 20 Tekc x 2 ra Ba
apkoK unu 4m3uKiaui 3uuiauru 20 tekc X 1ra Tenr 6ynran 100 % maxra kanaBa UNugaH TYKUO
onuHrad. XutonHuHr “LONG XING” ¢upmacuga nnuiad yukapuinran “LXA-252” pycymmnn siccu
WKKY UTHAJIOHIIU MalllMHAJa apKOKJIW JAaCTUK TYKUMACHHU TYKUIIAA, 2 Ta Ul OepyBYMd MOciIaMaiaH
dholanaHmIIn.

BAPUAHT-I

ITaxta 20Texc

Baual /@\ AR AKX
A ¥ ¥ ¥ ¥

[TaxTa 201ekc

a 0
Pacwm 1. ApKOKJIH JTACTUK TPUKOTAX TYKUMACHHUHT [-BapuaHTHHU Ty3WIHIIHN (a) Ba TpadUKIH
€3yBu (0)
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MarnmHaHuHT TYKYB TH3UMHArd | 4u s’bHU, aCOCUH UI O€pyBUM MOCIamMa acoCHil TYKUMa,
JACTUK TYKMMAaCHHHM XaJKa KaTOpJapMHM TYKHILI Y4YyH HIIra TyIICa, YHJIAH MabiIyM OpaJHKAa
KOWJIAIraH UKKUHYH, sThaHd KYIIUMYa Uil OepyBYM UKKUHYM UM OepuIl MOCIaMacu apKOK UITUHU
KYHHII y9yH HIITa Tymaad. MallnHaHWHT TYKYB TU3UMUHHA OMPHHYH XapaKaTH/la aCOCUN TYKUMA,
JACTUK TYKUMacu TYKWIaJAW, KEHMUH OJIIM Ba OKA TOMaHAArd HKKajla JacTUK XaJIKJIapyuHU
OupnamTupud TypyBUYM MPOTSIKKAIAP YCTUTa apKOK MIK KYWHIIaau, Ba HATHXKa/1a apKOKJIH JIACTHK
TYKHUMacH XOCHJI Oyaau.

ApPKOKJIM  JIACTHK TPUKOT@X TYKMMAacHHM TapKUOWJArd XOMAalIEIapHU  YU3UKIIHHA
3UWIMKJIAPUHU Ba TYKMMa TapKUOUIaru apKoK UIUIAPUHH TYKUMAHUHT TEXHOJIOTHK [TapaMeTpiiapura
Ba (U3MK-MEXaHHK XyCyCHUSATIApUra TabCHUPUHH TAIKUKOTIAIl MAaKcaauia, apKOKJIU JIACTHK
TpUKOTaX TYKMMacuHu Il - BapuanTu TYKMO OMWMHIM Ba 2 — pacMjia apKOKJIH JIACTHK TPHKOTAX
tykumacuuu Il — BapumantuHM Ty3unumu (a) Ba rpaduki €3yBu (0) kenrtupunrad. 1l — Bapuant
apKOKJIM JIACTHUK TPUKOTAX TYKUMACHUHH TY3WIUIIM [- BapUaHTHUHT TY3WIHIIKA OWIaH OUp XU
O0ymu6, ymapHu Qapku TYKHMa TApKUOWAArd UIUIAPUHUHT  YU3HKIAKA  3UWIMKIAPUHU
y3raprupuiarannuruaa. Sasau, Il — BapuanTaa acocuii JaCTUK XajaKa KaTopiapy YM3UKINN 3UUIIUTH
20 tekc X 3 ra TeHr OYyJraH maxra KajgaBa UIMJaH, apKOK MIUHU YM3UKINM 3uwinrk 20 tekc x 1 ra
TEHT OYJIraH maxra KajlaBa UIUAaH TYKUITaH.

BAPUAHT-II

ITaxTta 20Tekc x

A XXXX/(
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_E—{H j wé ITaxTa 20Tekc X
I
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a o
Pacm 2. ApKoKJIM JacTUK TPUKOTaX TYKUMacuHUHT Il -BapranTuHu Ty3unumy (a) Ba rpadukin
€3yBu (0)

ApPKOKJIM  JIJaCTMK TPHUKOTaXX TYKUMAcHMHM TapKUOMJAru XOMAIIENapHU  YM3UKIMN
3UWIMKJIAPUHU Ba TYKUMa TapKUOUaru apkoK UIIApUHU TYKUMaHUHT TEXHOJIOTHK [TapaMeTpiiapura
Ba (PM3HMK-MEXaHHK XyCyCHATIapura TabCUPUHHU TAJAKUKOTIAII XamJla TPUKOTAX MAallUHACHHUHT
TEXHOJIOTMK MMKOHUSTIAPUHHA KEHIaUTUPHII MAKCAAUAA, ApKOKIM JIACTUK TPUKOTAK TYKUMAaCHUHHU
II1- BapuanTH TYKMO ONMMHAM Ba 3 — pacMa apKOKJIM JJACTUK TpUKOTaX TyKumacunu III - BapuanTiam
TY3WIHILY Ba Tpa@UKiIN €3yBU KEITHPUITaH.

BAPMAHT-III

/fllr J?—AF{?—’% {r—(H)f J?— - | Tlaxra 20Tekc
AARARA R AAAKX
ARAARAN ¥ ¥ ¥ ¥ ¥
AR A
AR
\ [ H ESE )

a 0
Pacwm 3. ApKOKIM TaCTHK TPUKOTaX TYKuMacuHUHT III-BapuanTunu Ty3unuimm (a) Ba

rpaduxm €3yBu (0)

3 pacMJa apKOKJIM JAaCTHK TpukoTax Tykumacunu III — Bapuantu xynnu I- Ba II- BapuanTHu
TYKIIMIIK KaOu TYKuiaran 0ymum0, 111 — BapuaHT apKOK/IM JIaCTUK TPUKOTaX TyKumacuuu I- Ba II-
BapHAHTIM TYKUMajapuiaH (apKu, JaCTUK acOCUU TYKMMAHHMHT XajKa KaTopJiapy YW3HKIAN
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suwiurd 20 Tekc X 4 ra TeHTr OyiraH maxTa KajaBa WIHMJAaH TYKUO OJIMHTaH OYiica, apKOK HITH
yu3uKIUi 3uwmry 20 Teke X 1 ra TeHr OyiraH naxra KajiaBa UMHUIaH TYKUIIH.

Hatwmxanap raxyjunu. KOkopuaa kenTupuiraniapHd yMyMIAIITUPUO IIyHAAN XyJlocara KeJIuin
MYMKHH, STbHU apKOKJU JIACTHK TPHKOTAX TYKUMalapu Oup —OupHuaaH TYKUManap TapKuOHuaaru
UIUTAPHUHT YH3UKINNA 3UWIUKIAPUHN COH KYPCATKUWIAPUHU Y3rapTUPUIIUILN OnilaH GapK KUIaIu.
busra Mmabiaymu, TYKMManap TapKHOUAAard UITTAPHUHT YU3UKITHNA 3UWIMKIAQPUHU COH KYpcaTKuWIapu
y3rapranja, sHri GU3NK-MEXaHUK XyCyCHsTaapra 3ra Oyaran TPUKOTaX TYKUMalapu spaTuiaiu Ba
XOJIaT TPUKOTAK MAITMHACHHUHT TEXHOJIOTUK UMKOHUATIAPH KEHTaWNIIINUTa OJTUO KeJIu.

Xynmoca. “LONG XING” ¢upmacuna unuiad unkapwiran “LXA-252” pycymid sicCH UKKU
UTHAIOHJIM TPUKOTAX TYKYB MalllMHACUAA UKKU KaBaTJIM JIACTUK TYKMMACHUHU TapKUOMra Kyummua
UIl, S’bHU apKOK HWIIMHU KYWWII HaTHKacuga TYKUMaHUHT TEXHOJIOTUK KypcaTKuuiapu, (QU3UK-
MEXaHHUK XyCYCHSTIapd XamJa MaIIMHAHUHT TEXHOJIOTMK MMKOHUATIAPUHU KEHraluImra oiud
KeJIIM XaM/Jia OJIMHTaH TPUKOTaXK MaTojiapuiaH Oomanap, aéiap Ba SpKakjap €HIuil yCTKU TPUKOTaX
MaxCyJOTIIApUHUHT ACCOPTUMEHT TypJIapUHU UIIUTA0 YMKApUII UMKOHUHU Oepaau
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IKKI QAVATLI 2+2 INTERLOKLI TRIKOTAJ TO‘QIMALARINI
OLISH USULI

Sardor Primov, Baxtiyor Mirusmanov, Ro zimboy Qurbonov
Toshkent to ‘gimachilik va yengil sanoat instituti

Annotatsiya. Maqolada “LONG XING” LXA-252 rusumli yassi ikki
ignadonli trikotaj to‘quv mashinasida Interlok 2+2 asosida ishlab chiqarilgan
arqoqli trikotaj to‘qimasining uchta variantlaririni to’qish usuli keltirilgan.
Yangi tuzilishga ega bo"lgan trikotaj to‘qimalarni yassi ikki ignadonli trikotaj
to‘quv mashinasida ishlab chiqarish, mashinaning texnologik imkoniyatlarini
kengayishiga, mahsulot turlarini ko‘payishiga, hamda trikotaj tarkibidagi
iplarni chiziqli zichliklari o‘zgartirish hisobiga trikotaj to‘qimasini texnologik
parametrlari va fizik-mexanik xususiyatlari yaxshilanishiga imkonini beradi.

Kalit so‘zlar. Halqa, protyajka, igna, ignadon, ip beruvchi moslama, Interlok
2+2, rapport, texnologik imkoniyat, texnologik parametrlar, fizik-mexanik
xususiyatlar.

Kirish. Respublikamizda xomashyodan samarali foydalanish masalasiga katta etibor
berilganligiga garamay, paxta, ipak xamda pan iplaridan trikotaj to‘qima assortiment turlarini
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kengaytirish masalalari hamon dolzarb muammolar gatorida qolmoqda. Bunday muammolarni
inobatga olgan holda, yengil ustki trikotaj mahsulotlarini ishlab chigarishga mahalliy xom ashyolar
xisoblangan paxta, pan va yigirilgan ipak iplaridan samarali foydalanishga garatilgan masalalarni
o‘rganish vazifasi kelib chigadi. Trikotaj maxsulot turlarini ishlab chiqarish texnologiyalarini yaratish
borasida doimo izlanishlar olib borilmoqda.

Nazariy tadqiqodlar. Ikki lastikli yoki interlok to‘qimasi lastik to'qimasining hosilalasidir.
Interlok so‘zi inglizcha so‘z bo‘lib, “krest shaklida kesishish” degan manoni bildiradi va u ikki lastik
aralashmasidan iborat bo‘lib, uning protyajkalari o‘zaro krest shaklida kesishidir [1]. Bunda bir
ipning o‘zi ikkala ignadon ignalariga navbatma-navbat qo‘yiladi. Interlok to‘qimasi ikki lastik
aralashmasidan iborat bo‘lganligi sababli uning xususiyatlari va o‘lchamlari lastiknikiga o‘xshaydi.
Interlok xuddi lastik singari to‘quv yo‘nalaishiga teskari yechiladi. Interlok yechiluvchanligi lastik
yechiluvchanligidan bir muncha kam.

Trikotaj sanoatida bir ignadonli mashinalar qatori, ikki ignadonli mashinalar ham keng
tarqalgan. Bunday mashinalarning ignadonlari bir-biriga nisbatan biror burchak ostida (6° dan 180°
gacha) joylashadi va o‘z halqalarini turli tomonga tashlaydi. Ikki gavatli trikotajda old tomondagi
halgalar ort tomondagi halgalar bilan birga bitta ipdan hosil qgilinadi. Ikki old tomonli ikki gavatli
trikotajda, old halga ustunchalari, orqa halqa ustunchalari bilan ma’lum bir tartibda almashinib keladi.
Ikki orqa tomonli yoki teskari ikki gavatli trikotajda old halqalar gatori, orqa halgalar gatori bilan
ma’lum bir tartibda almashinib keladi.

Ushbu to‘gimalar asosida yangi to‘qima turlarini ishlab chiqarish, ular tarkibiga qo‘shimcha
halga elementlarini yoki yangi iplar kiritish orqali trikotaj to‘qima assortiment turlarini kengaytirish
mumkin.

Tajribaviy izlanishlar. Interlok to‘qimasini tarkibiga qo‘shimcha ip, ya’ni arqoq ipi
qo‘yilganda, to‘qimaning texnologik ko‘rsatkichlariga, fizik-mexanik xususiyatlariga ta’sirini hamda
mashinaning texnologik imkoniyatlarini kengaytirish maqgsadida arqoqli interlok trikotaj to‘qimasini
3 ta variantini tuzilishi va olish usuli ishlab chiqildi.

2-qgator _/—Q\c_

1-qgator

b)

Rasm 1. Interlok 2 + 2 rapportli trikotaj to‘qimasining tuzilishi (@) va grafikli yozuvi (b)
I-interlok 2+2 rapportdagi to‘qimaning old halqasi
2- interlok 2+2 rapportdagi to‘qimaning ort halqasi
3- interlok 2+2 rapportdagi to‘qimaning old va ort halqa protyajkalari o‘zaro kesishgan joyi

Ikkita old va Ikkita ort halqa ustunchalari bir-biri bilan almashinib kelgan interlok
to‘qimasining rapporti 2+2 ga teng deb hisoblanadi (1-rasm).

“LONG XING” firmasida ishlab chiqarilgan LXA-252 rusumli Yassi ikki ignadonli trikotaj
to‘quv mashinasida, ikki qavatli Interlok 2+2 rapporli trikotaj to‘qimasining I, II, III-variantlaririni
olishda mashinaning old va ort ignadon ignalarida arqoqli interlok trikotaj to‘qimasining halqa
qatorlari, chiziqliy zichligi 20 teks x 3 ga teng bo‘lgan 100 % yigirilgan paxta ipidan to‘qib olingan.
Arqoq ipi esa chiziqli zichligi 20 teks x 1, 20 teks x 2 va 20 teks x 3 yigirilgan paxta ipini qo‘yish
orqali to‘qib olingan. (2, 3, 4-rasmlar).
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Arqoqli interlok to‘qimasini to‘qishda 2 ta ip beruvchi moslama ishtirok etdi. Yassi fang
mashinasining old ignadondagi ignalar 1, 2, 3, 4, bilan, ort ignadondagi ignalar esa 1’, 2’, 3', 4, bilan
belgilab olingan.

To‘qimani olish jarayoni 4 bosqichda amalga oshiriladi.

I-bosqich. 1-qatorda birinchi ip beruvchi moslama 1', 2, 3, 4’ ignalarida chiziqliy zichligi 20
teks x 3 ga teng bo‘lgan 100 % yigirilgan paxta ipidan to‘ligsiz lastik qatori to‘qildi.

II-bosqich. 2-qatorda 4, 3', 2', 1 ignalarida chiziqliy zichligi 20 teks x 3 ga teng bo‘lgan 100 %
yigirilgan paxta ipidan to‘ligsiz lastik qatori to‘qildi.

III-bosqich. 3-qatorda ikkinchi ip beruvchi moslama 1-2- gqatorda hosil gilingan halqalar ustiga
arqoq ipi tashladi, so‘ng birinchi ip beruvchi 1’, 2, 3, 4’ ignalarida to‘ligsiz lastik qatori to‘qildi.

IV-bosqich. 4-qatorda 4, 3', 2', 1 ignalarida to‘ligsiz lastik gatorini shakillantirish davomida
ikkinchi ip beruvchi moslama 3-4- qatorlarda hosil qilingan halgalar ustiga arqoq ipini tashlaydi. Shu
tartibda to‘qima yana qaytadan takrorlanish orqali kerakli bo‘lgan miqdordagi to‘qima to‘qib olindi.

Natijalar tahlili. I-variantda arqoqli interlok 2+2 trikotaj to‘qimasini halqa qatorlari chiziqliy
zichligi 20 teks x 3 ga teng bo‘lgan 100 % yigirilgan paxta ipidan to‘qib olingan. Arqoq ipi esa chiziqli
zichligi 20 teks x 1 yigirilgan paxta ipini qo‘yish orqali to‘qib olingan.

VARIANT -1

20 tﬂks X3

Rasm 2. Interlok 2 + 2 rapportli trikotaj to‘qimasining tuzilishi (a) va grafikli yozuvi (b)

[I-variantda arqoqli interlok 2+2 trikotaj to‘qimasini halqa qatorlari chiziqgliy zichligi 20 teks x
3 gateng bo‘lgan 100 % yigirilgan paxta ipidan to‘qib olingan. Arqoq ipi esa chiziqli zichligi 20 teks
x 2 yigirilgan paxta ipini qo‘yish orqali to‘qib olingan.
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Rasm 3. Interlok 2 + 2 rapportli trikotaj to‘qimasining
tuzilishi (a) va grafikli yozuvi (b)
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[I1-variantda arqoqli interlok 3+3 trikotaj to‘qimasini halqa qatorlari chiziqliy zichligi 20 teks
x 3 ga teng bo‘lgan 100 % yigirilgan paxta ipidan to‘qib olingan. Arqoq ipi esa chiziqli zichligi 20
teks x 2 yigirilgan paxta ipini qo‘yish orqali to‘qib olingan.

VARIANT —III

Paxta
20 teks x 3

Paxta
20 teksx 3

Paxta
20 teksx 3

Rasm 4. Ikki qavatli Interlok 2 + 2 rapportli trikotaj to‘qimasining tuzilishi
(a) va grafikli yozuvi (b)

“LONG XING” “LXA-252” rusumli yassi ikki ignadonli trikotaj to‘quv mashinasida ikki
qavatli interlok 2+2 to‘qimasini tarkibiga qo‘shimcha ip, ya’ni arqoq ipini qo‘yish natijasida
to‘gqimaning eni bo‘yicha cho‘ziluvchanligini kamayishiga olib keldi. To‘qima tarkibiga arqoq
iplarini kiritish mashinaning imkaniyatlaridan foydalanib, ya’ni mashinaning konstruksiyasiga
qo‘shimcha moslamalar kiritmasdan olindi. Olingan to‘qima variyatlari bir-biridan arqoq iplarini
chiziqli zichliklari o‘zgartirilganligi bilan farq qiladi.

Xulosa. Yuqorida olingan arqoqli interlok 2+2 to‘qimasini olishdan maqsad, to‘qima
tarkibidagi arqoq 1iplarini chizigliy =zichliklari o‘zgartirilganda, to‘qimaning texnologik
ko‘rsatkichlariga va fizik-mexanik xususiyatlariga ta’sirini tadqiqotlash. Bu o‘z navbatida
mashinaning texnologik imkoniyatlarini kengayishiga, to‘qima va mahsulot turlarini ichki bozorda
ko‘payishiga olib keladi.
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TITISH-TOZALASH JARAYONIDA QOZIQLI BARABAN QOZIQLARINI
JUN MASSASIGA TA’SIRINI NAZARIY TAHLILI

Dadaboyev Farhodjon Maxmudjonovich
Namangan to ‘qimachilik sanoat inistituti.

Annotatsiya. Mazkur maqolada mahalliy junni titish-savash jarayonini yangi
taklif gilinayotgan takomillashtirilgan qurilmada qoziqli baraban qoziqglarini
titilayotgan jun massasiga bo’lgan ta’sirini nazariy tahlil qilingan.
Titilayotgan jun tolasini zichlashishi, uning bosimini ortishi, qoziglarni unga
bo’lgan ta’siri, jun tutamlarini kolosnik panjarada sudralishidagi ta’siri
o’rganilgan. Qoziqlarni zarba impulsi, mexanizmlarning qismlarida
harakanlanish treaktoriyasi, ta’sir ostidagi xomashyoni ishqalanish
koeffitsientini hisobga olgan holda nazariy asoslangan. Kuchlarni nazariy
tahlil qilish natijasida, jun bo‘laklariga ta’sir qiladigan kuchlarning maksimal
qiymatlariga qoziqli barabanlarining kolosnik yuzasida ta’sirlashgan vaqtida
erishilishi aniglangan. Qoziqli barabanlarining aylanishlar soni optimal
qiymatga keltirilgan hamda titish samaradorligini oshishiga sabab bo‘lishi
tahlil qgilingan. Natijada jun massasidan mineral va o‘simlik aralashmalarni
ajralishiga yordam berishi aniqlangan.

Kalit so’zlar. Qoziqli baraban, qoziqlar, siquvchi valiklar, kolosnik panjara,
zarba 1impulsi, ishqalanish koeffitsienti, statsionar muhit, tiklanish
koeffitsienti, tezlik vektori, vektor proyeksiyasi.

Kirish. -tozalash jarayoni titish-savash jixozlarida amalga oshiriladi. Titish-savash jarayonida
qo’llaniladigan jixozlarda jun xomashyosi tarkibidagi turli o’simlik qoldiqlari, qum, toproq va boshqa
chigindilardan tozalanadi. Jun tolalari asosan ikki usulda, ya’ni mexanik va kimyoviy usulda
tozalanadi. Asosan jun bir, ikki va uch qoziqli barabanli titish-savash jixozlarida amalga oshirilib,
junni ifloslik darajasiga va mayin yoki dag’alligiga qarab turli shakldagi qoziglardan foydalaniladi.
Titish-savash jarayoni jun xomashyosiga qoziqlarni mexanik ta’siri asosida ishlaydi. Shuning uchun
qoziglarning junga bo’lgan mexanik ta’sirlarini nazariy o’rganish asosida jixoz parametrlarini nazariy
asoslash muhim hisoblanadi[1, 2, 4].

Jun tolasini tozalash jarayonini modellashtirishda Rasm.1. da tasvirlangan sxema asosida junni
tozalash jarayonini ko‘rib chigamiz. Sxemaga ko‘ra (Rasm.l.), jun tolalari uskunaga lentali
ta’minlagich orqali kirib keladi va siquvchi valiklar juftligi orasidan o‘tib, ishchi kameraga o‘tadi va
bu yerda unga aylanma harakat qiluvchi baraban qoziqchalari uriladi [3, 5, 8].

Rasm.1. Jun tolasini tozalash uskunasi ishchi sxemasi.
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Natijada, jun tolalari massasi zichlanadi, uning bosimi ortadi va qoziqcha bilan harakatlana
borib, kolosniklar panjarasiga kelib uriladi. Jun tolalari tutami yoy ko‘rinishida joylashgan
kolosniklar panjarasi yuzasida sudralib, iflosdiklardan tozalanadi. So‘ngra, jun tozalagichning 2-
seksiyasiga o‘tadi. Bu yerda, 1-seksiyadagi jarayon qaytariladi.

Jun tolasi tutamining tozalagich “qoziqchali baraban-kolosnikli panjara” qismidagi harakatini
o‘rganamiz. Tola ogimini bu yerda, uzluksiz, statsionar muhit, deb garaymiz.

Junni titish-tozalash kamerasida qoziqli baraban qoziqlarini jun massasiga ta’sirini quyidagicha
nazariy tahlil qilamiz.

Titish-tozalash jarayonida jun tolasi massasining zichligini inobatga olish shart. Junning
tasniflanish sinflariga ko‘ra ularning zichligi bir biridan farq qiladi[7, 8]. Junni titish-tozalash
kamerasiga junni siqib uzatuvchi ta’minlagichli titish mashinalari uchun zarba ta’sirining umumiy
impulsi quyidagi formula bilan aniqlanadi:

bunda [- zarba ta’sirining - 44 -mpulse, kg*m/s;

77 - jun tolasining siqilgan shakli, tuzilishini tavsiflovchi koeffitsiyent,

my, — jun tolasining massasi, kg;

V}, — uzatuvchi valikning chiziqli tezligi, m/s.

S — tolali massaning titilish darajasi, kg/g

Titish-tozalash mashinalaridagi zarba ta’sirining umumiy impulsini aniqlash uchun (1)
formulani qo‘llash mumkin emas. Shuning uchun, biz titish-tozalash mashinasidagi jun tolali massani
titish va tozalash intensivligini aniglash uchun quyidagi formuladan foydalanish mumkin. Bunda
qoziqli baraban qoziqlarini zarba ta’sirining - 44 -ilogra bir - 44 -ilogram tolali massaga uzatilayotgan
zarbalar soni bilan ifodalanadi[2, §].

p
I = 5077, N ()
bunda I — zarba ta’sirining - 44 -mpulse, kgm/s;

P — tozalash mashinasining samaradorligi, kg/soat;

N; — barabandagi qoziqlar soni;

V, — uzatuvchi valikning chiziqli tezligi, m/s;

Texnologik jarayondan kelib chiqib (2) formula orqali titish-tozalash jarayonining intensivligini
baholash, texnologik jarayonni yanada aniqroq anglash imkonini beradi. Titish mashinalariga jun
tolali massa doimiy ravishda yetkazib beriladi, mashinaning titish-tozalash ishchi kamerasidan o‘tgan
xomashyoga qoziqli baraban qoziqlari tomonidan berilgan zarbalar sonini aniglash mumkin.

Qoziqli baraban qoziqlarining jun massasiga ta’sirini aniqlashning turli usullari mavjud bo‘lib,
ulardan qoziqlarning jun massasiga bo‘lgan zarbalar sonini aniqlash usuli asosiy hisoblanadi. Jun
tutami va baraban qoziqlarining yuqori tezlikda harakatlanishi bir necha bosqichda sodir bo‘ladi:

- jun tutumani titish-tozalash mashinasining ishchi kamerasiga kirish vaqtidagi qoziqcha
zarbasi,

- qoziqli baraban qoziqglari ta’sirida jun tolali massa tutamlarini kolosnik panjara bo‘ylab
harakatlanishi;

- jun tutamlarini kolosnik panjara ustidan erkin harakatlanishi[5, 6, 8].

Qoziqli baraban qoziqlari zarbasi ta’sirida jun tolasi tutamlarini massasini aniqlaymiz.
Rasm.2.da qoziqli baraban qoziqlarini jun tutamlariga ta’sir qiluvchi kuchlar, shuningdek,
belgilangan koordinatalar sistemasidagi tezlik vektorlari ko‘rsatilgan. Jun tutamining markazi orqali
shartli koordinatali o‘qlarni o‘tkazamiz: X o°‘qi barabanning aylanish o‘qiga, va ¥ — urinma ravishda
qoziqlarning aylanish doirasiga yo‘naltirilgan.

Jun tolali massa tutami mashinaning titish-tozalash ishchi kamerasiga V,-tezlikda keladi.
Qoziqli baraban qoziqlarining ishchi yuzasi jun tolali massaning bir qismiga urilgandan so‘ng, uning
tezligi — Vydan — Vjtezlikka o‘zgaradi. Jun tutami tezligining vektorlari turli yo‘nalishlarda
vektorlarning burchaklari bilan aniglanadi. Jun tutami a burchak ostida harakatlanishi davomida
uning turli tomonga juda tez o‘zgaradi va bir necha ta’sir kuchlarining paydo bo‘lishiga sabab bo‘ladi.
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Titish-tozalash mashinasining ishchi kamerasida qoziqli baraban qoziglari jun tutamlariga
urilgandan so‘ng, junning tolali massa tutamining tezligi prof. I.V.Budnikov [8] taklif qilgan formula
bo‘yicha aniqlanadi:

Vi =Vy(1+k) A3)

bu yerda V- qoziqli barabanning chiziqli tezligi, m/s;

k — tiklanish koeffitsiyenti (jun uchun 0,35- 0,40)

Rasm.2. Jun tutamiga ta’sir qiluvchi kuchlar hamda jun
tutamining zarbadan oldingi va keyingi tezligi.

Junning tolali massa tutamiga zarba berish vaqtida, ya’ni Y o°q bo‘ylab yo‘naltirilgan qoziqli
baraban qozig‘ining ishchi yuzasisi kuchi ta’sirida Fy, jun tolasi o‘z harakatini kolosnik panjara
yo‘nalishi bo‘ylab o‘zgartiradi. Jun tutami Y o°‘qi bo‘yicha M, tezlik vektori proyeksiyasining
kattaligi quyidagi formula bilan aniqlanadi:

Voy = Vp cos a; (4)

Qoziqli baraban qozig‘i tomonidan Y o°‘qi bo‘ylab yo‘naltirilgan tezlanish, jun tolali massa
tutamining tezlanishiga qo‘shiladi. 3 va 4 formulalarni hisobga olgan holda qoziqli baraban
qozig‘idan yo‘nalgan jun tolali massa tutamining tezlanishini soddalashtirilgan shaklda topish

mumkin.
Viy=Voy _ Vu(1+k)-Vpcosa
t t

Agy =

)
bu yerda:

Voy, Viy — mos ravishda, qoziqli baraban qozig‘i zarbasidan oldingi va keyingi Y o‘qi bo‘yicha jun
tutami tezlik vektorlarining proyeksiyalari, m/s;

t;- jun tutamiga ta’sir qiladigan zarba vaqti yoki uning V,ytezlikdan V;y tezlikka o‘tish vagqti.

Jun tutamiga zarba berilganda u deformatsiyalanadi. Qoziqli baraban qozig‘ining jun tutamiga
ta’sir etish vaqti qoziqni ta’sir yuzasi jun tutamining o‘rtacha chiziqli o‘lchamiga teng masofani bosib
o‘tishi orqali aniglanishi mumkin:

f= 55 (6)
bu yerda lx-qoziqli baraban aylanish zonasiga kiradigan jun tutamlarining o‘rtacha chiziqli o‘lchami,
m. Ushbuni hisobga olgan holda, qoziqli baraban qozig‘ining jun tutamiga zarbasi paytida unga ta’sir
etuvchi kuchini aniglash mumkin[8, 10, 11]:
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I —
_ VI_2,(1+k)—V0VH cosa

FH = MyQgy = Ik (7)

bu yerda my — qoziqli baraban og‘irligi, kg;
V, -vektorlarining Y o‘qidagi tezlik proyeksiyalari, m/min;
a-qoziqli baraban va jun tutamini urilishidan oldin tezligi yo‘nalishidagi burchak.

(7) formuladan shuni bilish mumkinki, tezlik vektorlari Vyva Vy; orasidagi a burchak qanchalik
katta bo‘lsa, unga ta’sir etuvchi kuch shuncha katta bo‘ladi. Qoziqli baraban qozig‘ining eng faol
zonasi, bu jun tola tutami tezligi vektorlari qarama-qarshi yo‘nalishga ega bo‘lgan titish-tozalash
ishchi kamerasi, ya’ni @ = 180° . Ikkinchi qoziqli barabanning titish samaradorligini oshirish uchun
kolosnikni yoy gradusini yoki kolosnikli panjaraning ishchi yuzasini ko‘paytirish kerak bo‘ladi.

Nyuton qonuniga asosan, Fy kuchga Y o‘qiga qarshi qaratilgan jun tutamining Fyy inertsiya
kuchi qarshilik ko‘rasatadi. Bu kuch qoziqli baraban qozig‘i ishchi yuzasi bilan jun tutamlari
ta’sirlashganda paydo bo‘ladi. Jun tutamining o‘rtacha o‘lchami qoziqli baraban qozig‘ining ishchi
kengligidan kattaroq bo‘lgani sababli, tutamning bir gismi qozigning ishchi yuzasidan tashqarida
qoladi. Shu kuchlar ta’siri ostida jun tutamlari alohida qismlarga bo‘linadi, ya’ni titiladi[9, 10, 11] .

Bu ta’sir etuvchi kuchlardan tashqari, ayni shu vaqtda qozigning ishchi yuzasi jun tolali
massaning bir qismiga uriladi va boshqa kuchlar ta’sir qiladi: Fyy, Fisp, Fpq. X 0°qi bo‘ylab
yo‘naltirilgan Fyy inertsiya kuchi (Rasm.2.) quyidagicha ifodalanadi:
Vosina

tz
bunda ayx- X o‘qidagi jun tutamining tezlanish proyeksiyasi m/s?;
t, — X o‘qi yo‘nalishida qoziqli baraban qozig‘i ishchi yuzasi bo‘ylab jun tutamining harakatlanish
vaqti s.
Shartli ravishda, t, = t; deb qabul qilish mumkin:

Fyy = mgayxy = mg

(8)

Fyx = my 0 ©)
Qoziqli baraban qozig‘1 ishchi yuzasi bilan jun tutami ta’sirlashganda, Fy;x kuch X 0‘qi bo‘ylab
qarama-qarshi yo‘nalishda yo‘naltirilgan F;j, ishqalanish kuchi bilan muvozanatlanadi.
Ishqalanish kuchini quyidagi formula bilan aniqlanadi:

Fisn = Fyxf (10)
bu yerda Fyyx- Y o‘qidagi jun tutamiga ta’sir qiluvchi va Fy kuchiga teng inertsiya kuchining
proyeksiyasi,
f—qoziqli baraban qozig‘iga jun tutamining ishqalanish koeffitsiyenti ( /= 0,28).

Fyx inertsiya kuchi jun tutamiga qisqa vaqt ichida ta’sir qiladi, bu nafaqat F;,;, kuchining, balki
FE,q markazdan qochma kuchning ortib borishi, jun tutami tezligining V; tezligidan V; tezlikka ortib
borishidir. 2.1-rasmdan markazdan qochuvchi kuchni Fyx inertsiya kuchi va Fig, ishqalanish kuchi
orasidagi farqdan topish mumkin:

quzFUX_FisthUX(l_f); (11)
Inersiya kuchi uch yo‘nalishda hosil bo‘lganligi uchun inertsiya kuchi quyidagicha bo‘ladi:
Fy = \Fix + Fiy + F; (12)

bu yerda Fy; — Z 0°qi yo‘nalishi bo‘yicha inertsiya kuchi momenti.

Yugqorida ko‘rilgan ta’sir kuchlaridan tashqari, jun tolali massaga qoziqli baraban qozig‘l ishchi
yuzasining reaksiya kuchi ham ta’sir qiladi. Reaksiya miqdor bo‘yicha teng, lekin baraban
qozig‘ining jun tutamiga bo‘lgan zarba kuchi yo‘nalishiga qarama-qarshi bo‘ladi:

Fp=—Fy (13)

Jun tolali massa tutami tezligini V, dan V; tezlikka o‘zgartirilgandan so‘ng, jun tutamini
mashina ishchi organlari bilan o‘zaro ta’siri jarayonini harakatning ikkinchi bosqichiga o‘tadi.

Xulosa qilib shuni aytish mumkinli, qoziqlarni jun xomashyosiga bo’lgan ta’sir kuchlarni
nazariy tahlil qilish natijasida, jun bo‘laklariga ta’sir giladigan kuchlarning maksimal giymatlariga
qoziqli barabanlarining kolosnik yuzasida ta’sirlashgan vaqtida erishilishi aniqlandi. Qoziqli
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barabanlarining aylanishlar soni optimal qiymatga keltirilganda titish samaradorligini oshishiga
sabab bo‘ladi. Natijada jun massasidan mineral va o‘simlik aralashmalarni ajralishiga yordam beradi.
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QAYTA TIKLANUVCHI ENERGIYA MANBALARIDAN UNUMLI
FOYDALANISHDA a-Si: H ASOSIDAGI FOTOELEKTRIK

QURILMALARDA KOVAKLAR TOK TASHUVCHILIK MEXANIZMINING

AHAMYATI

To xtaraliyev Ahadjon Shavkat O’gli, Nematov Ilyosbek Ravshan O’g’li
Namangan to ‘gimachilik sanoat inistituti.
Annotatsiya. Ushbu magqolada gayta tiklanuvchi energiya manbalaridan
unumli foydalanishda a-Si: H asosidagi fotoelektrik qurilmalarda kovaklar

tok tashuvchilik mexanizmining ahamyati tadqiq etilgan.

Kalit so'zlar. Amorf yarimo’tkazgich, gidrogenizatsiya, legerlash,
fotoelement, dreyf.Shottki to’siqlar..

Kirish. Amorf gidrogenizatsiyalangan kremniy asosidagi quyosh elementlarini yaratilishiga

monosilanni (Si:Hs) yuqgori chastotali miltillama razryad plazmasida yoyib, yupqa a-Si:H pardalar
olish [1,2] va ularga fosfin (PH3) va diboran (B2Hs) gazini legirlash [3] orqali n va p — tip a-Si:H
olish texnologiyasi ishlab chiqilgandan so‘ng asos solindi. Avval FIK 2,4 % bo‘lgan p-i-n strukturali
quyosh elementlari yaratilgan bo‘lsa [4,5,6] keyinchalik SHottki to‘siqli (Pt-a-Si:H) quyosh
elementlarining FIK 5,5 % gacha etdi [7,8]. SHundan so‘ng Si:H ning turli modifikatsiyalari
asosidagi turli konstruksiyali quyosh elementlarini yaratish va ularning samaradorligini, yuqori
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barqarorligini orttiruvchi fotoelektrik parametrlarni ham amaliy, ham fundamental tadqiq qilishga
bo‘lgan e’tibor kuchaydi.

Quyosh element (QE) lari samarali va barqaror ishlashi uchun a-Si:H pardalari bir qator
talablarga javob berishi kerak [3].

- Faol gatlamni tashkil etuvchi a-Si: H parda yuqori optik yutish koeffsientiga ega bo‘lish kerak.

- Kontaktlarda hosil bo‘ladigan potensial to‘siq balandligi katta bo‘lishi kerak.

- YOrug‘lik ta’sirida generatsiyalangan elektron va kovaklarning faol qatlam qarama-qarshi
tomonlaridagi kontaktlarga samarali etib borishi ta’minlanishi kerak.

- Tashqi ta’sirlar, ya’ni harorat, namlik va hokazolarning keng intervalida a-Si:H barqaror
fotogalvanik harakteristikalarga ega bo‘lishi kerak.

- Quyosh elementining faol sohasi yupqa pardasining struktura tuzilishi bir jinsli bo‘lishi kerak.

- Va hokazolar.

Tadqiqot natijalariga ko‘ra a-Si:H asosli quyosh elementlarida p- n o‘tishli monokristall
quyosh elementlaridan farqli ravishda, n va p qatlam orasiga legirlanmagan qatlamni (i-a-Si:H)
kiritish zarurligi va bu tufayli samaradorlik yuqori bo‘lishi ko‘rsatildi. Buning sababi i-a-Si:H da
yorug‘lik yutilishi natijasida generatsiyalangan zaryad tashuvchilarning kuchli elektr maydon xosil
qilishi va buning natijasida i- qatlamning o‘tkazuvchanligi ~ 10* -10° marta ortishidir. Bundan
tashqari i-a-Si:H qatlamdagi maydon kuchlanganligi amorf gidrogenizatsiyalangan kremniyning
harakatchanlik tirqishidagi (taqiq soha) zaryadli xolatlar zichligini tagsimotiga va sohasiga garab
sezilarli o‘zgaradi.

p-n o‘tishli quyosh elementlarida yorug‘lik ta’sirida generatsiyalangan zaryad tashuvchilar
xosil gilgan fototokni ko‘rinishi quyidagicha ifodalanadi [8, 9].

J=Jn+Jp tiar

Bu erda j, va j, mos ravishda yorug‘lik ta’sirida generatsiyalangan asosiy bo‘lmagan zaryad
tashuvchilarning diffuzion toklari. js-—esa zaryad tashuvchilarning yuzaga kelgan elektr maydonidagi
dreyfi hisobiga yuzaga keladigan tok.

a-Si:H dagi zaryad tashuvchilarning diffuziya uzunligi juda kichik bo‘lgani uchun quyidagi
munosabat o‘rinli bo‘ladi.

jn + jp << ] dr

Demak fototok asosan ichki elektr maydon ta’sirida yuzaga keladigan elektron va kovaklarning

dreyf tokidan iborat ekan, ya’'ni
Jar = Jnar +jpdr

Quyosh elementlarining samaradorligi fototok kattaligiga bog‘liq bo‘lib, u esa 0°z navbatida
elektron va kovaklarning harakatchanligi bilan aniqlanadi.

a-Si:H pardalari uchun elektronlarning harakatchanligi kovaklarning harakatchanligidan bir
necha barobar katta, shuning uchun tok tashuvchi kovaklarning fototokka qo‘shgan hissasi ancha
kichik. SHu sababdan tok tashuvchi kovaklarning harakatchanligini tadqiq qilishga juda ko‘p ishlar
bag‘ishlangan.

Ushbu ishlarda asosan fotoelektrik o°‘tkazuvchanlikni haroratga bog‘liqligi, yutilish
koeffitsientini spektral taqsimoti va lyuks-amper harakteristikalar orqali kovaklar harakatchanligi (1)
va yashash vaqti (1) a-Si: H pardalar Fermi sathini energetik joylashuviga, harakatchanlik tirqishidagi
zaryadli holatlar zichligiga va ularning tabiatiga, legirlash darajasiga bog‘liqligi tadqiq qilingan.
YUqoridagilardan kelib chiqib adabiyotlar tahlilida asosiy e’tiborni quyosh elementlari va
fotoelektrik qurilmalarda kovaklarni tok tashuvchanlik mexanizmini o‘rganishda asosiy parametrlar
bo‘lgan a-Si:H pardalarini harakatchanlik tirqishi va undagi zaryadli holatlar tagsimoti,
rekombinatsion jarayonlar, volt-amper va lyuks-amper harakteristikalariga bag‘ishlangan ilmiy
ishlarga qaratdik.

Amorf gidrogenizatsiyalangan kremniyning mono yoki polikristalldan eng asosiy afzalliklari
quyosh nurlarini keng spektr oralig‘ida yutishidir. Bundan tashqari, a-Si:H pardalarini yaratish
texnologik parametrlarini keng miqyosda o‘zgartirib, turli o‘lchamdagi na’munalar olish imkoniyati
ko‘plab uslublar yordamida ilmiy tadqiq qilish imkoniyatini yaratadi. So‘nggi o‘n yillarda a-Si:H
pardalarini olish jarayonida yoki olingandan so‘ng, turli texnologik ta’sirlar tufayli nanokristall
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go‘shimchalarning [11,12,13,14] hosil qilinishi materialning va uning asosida yaratiladigan
fotoelektrik qurilmalarning [15,16,17], aynigsa ko‘p qatlamli quyosh elementlarining fotoelektrik
parametrlarini sifatini ortishiga sabab bo‘ladi.

Hozirda ham amorf yarim o‘tkazgichlarni yagona nazariyasi to‘la shakllanmaganiga qaramay,
ularning fotoelektrik va optik xossalari lokallashgan holatlar zichligini harakatchanlik tirqishidagi
energetik tagsimoti orqali tushuntiriladi [3,4,5,6,7].

Lokallashgan holatlarning yuzaga kelishini o‘tgan asrning 50-yillarida A. F. loffe empirik qoida
asosida ifodalagan bo‘lib, materialning yarim o‘tkazuvchanlik xossasiga atomlar joylashuvidagi
yaqin tartiblar sabab bo‘ladi. Bu tartiblarning buzilishi va gandaydir qismining saqlanishi energetik
holatlar bo‘yicha tagsimlanishining sohaviy harakterini belgilaydi.

Ammo amorf yarim o‘tkazgichlarda uzoq tartiblarning buzilishi tok tashuvchi zaryadlarning
erkin yugurish yo‘li kristall yarim o‘tkazgichlarnikidan ancha kichik bo‘lishiga olib keladi. Agar tok
tashuvchilarni energiyaga bog‘liq bo‘lgan erkin yugurish yo‘li atomlar orasidagi masofa tartibida
bo‘lsa, tok tashuvchi zaryadlar lokallashadi

Tartibsiz, ya’ni amorf yarim o‘tkazgichlar uchun holatlar zichligi va ularning energetik
tagsimoti Mott ishlarida hisoblangan va baholangan [19]. Mott nazariyasiga ko‘ra, tartibsiz yarim
o‘tkazgichlarda o‘tkazuvchanlik sohasi pastki qismida va valent sohani yuqori qismida lokallashgan
holatlarning “dum”lari mavjud bo‘lib, ularni ajratib turuvchi chegaraviy energiya ham mavjuddir.

Ilmiy tadqiqot ishlariga tayangan holda Mott va Devis tartibsiz yarim o‘tkazgichlar uchun
lokallashgan holatlar energetik tagsimot modelini ishlab chiqishdi (1.1-rasmga qarang).

Mott va Devisga ko‘ra, “dum”larda lokallashgan soha ancha kichik energetik soha bo‘yicha
tagsimlangan bo‘lib, 0,1-0,2 eV atrofida yotadi. Bu sohani yuzaga kelishiga asosiy sabab
strukturaning buzilishi bo‘lib, kristall panjara strukturasi buzilishi, tartibi ortishi bilan bu sohaning
kengligi ortib boradi.

Fermi sathi esa, ta’qiq sohaning o‘rtasiga yaqin atrofdagi tor energetik kenglikka
mahkamlangan bo‘ladi. Bu holatlarni yuzaga kelishiga esa strukturadagi bog‘larning uzilishi,
vakansiya va boshqalar sabab bo‘ladi.

Mott-Devis modeliga ko‘ra “dum”lardagi holatlar zichligi eksponensial taqsimotga ega; Fermi
sathi atrofidagi holatlar zichligi esa Gauss taqsimotiga bo‘ysunadi.

Amorf yarim o‘tkazgichlarni ta’qiq sohasida lokallashgan holatlarni mavjudligi tok
tashuvchilarning harakatchanligining qiymatini kamayishiga olib keladi. Harakatchanlik elektronlar
uchun 10* ~ sm?/V's atrofida bo‘lsa, kovaklar uchun esa bir necha barobar kichik qiymatga ega
bo‘lib, buning sababini o‘tkazuvchanlik va valent soha “dum”larining energetik kengligining
turlichaligi bilan bog‘lanadi. Elektronlar va kovaklar lokallashgan holatlar bo‘ylab faqatgina tashqi
ta’sir (issiqlik, yorug‘lik) tufayligina ko‘chishi mumkin. SHuning ta’sirida tok tashuvchi zaryadlarni
lokallashmagan va lokallashgan holatlar bo‘yicha harakatchanligi nisbati >10° marta farq giladi.

N(E) 4

E, E, E. E. E E

1-rasm. Mott-Devis modeli bo‘yicha amorf yarim o‘tkazgichlarning ta’qiqlangan sohasidagi
holatlar zichligini tagsimoti.
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Ev va Ec mos ravishda valent sohaning yuqori va o‘tkazuvchanlik sohasi quyi chegarasi, Eg-
Fermi sathi. SHuning uchun lokallashgan holatlar tagsimlangan energetik oraliq harakatchanlik
tirqishi deb ataladi va bu oraliq amorf materiallarning, shu jumladan a-Si:H ning fotoelektrik
xossasini aniqlasa, optik xossasini harakatchanlik tirqishidan 0,05-0,1 eV kichik bo‘lgan optik tirqish
aniqlaydi.

a-Si:H pardalari yuqorida ta’kidlanganidek yarim o‘tkazuvchanlik xossasini namoyon qilib
ta’qiqlangan sohasining optik kengligi 1,8 eV+0,1 atrofida bo‘ladi [20].

Barcha amorf yarim o‘tkazgichlar kabi a-Si:H da ham Fermi sathidan yuqoridagi lokallashgan
holatlarning akseptorsimon, Fermi sathidan pastki energetik sathdagi holatlar donorsimon holatlar
deb ataladi [3] (1.2-rasm).

Legirlash tufayli «-Si:H  ga Kkiritilgan fosfor (R) elementining ortigcha elektronini
akseptorsimon sath qabul qilib, Fermi sathi yuqoriga siljiydi, akseptor sath hosil giluvchi bor (V)
element esa donorsimon holatlardagi elektronlarni qabul qilib, Fermi sathini pastga siljitishi mumkin
[1,2,3].

SHunday o‘zgarish a-Si:H pardalarini elektrik va fotoelektrik parametrlarini katta oraliqda
boshqarish imkonini beradi. a-Si:H ni ajobiy xossalridan biri yuqoridagidek o‘zgarishlarni
legirlamasdan ham, faqat texnologik parametrlarni o‘zgartirish yo‘li bilan ham amalga oshirish
mumkin bo‘lib, buni psevdolegirlash deyiladi [6].

Demak bundan ko’rinadiki muqobil energiya manbalaridan unumli foydalanishda
gidrogenizatsiyalangan ko’p qatlamli yarim o’tkazgichli quyosh panellarini tayyorlash orqali, dunyo
aholisining energiya ehtiyojini qondirishdagi muammolarni eng maqbul yechimi bo’lib hizmat qiladi.
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