ISSN
3030-3788

N ILM-FAN VA
iNNOVATSIYALAR

4»-SON 2024

Namangan to'qimachilik sanoati
instituti

ILMIY TEXNIKA JURNALI



ISSN 3030-3788

SCIENTIFIC TECHNICAL JOURNAL OF
NAMANGAN INSTITUTE OF TEXTILE INDUSTRY

NAMANGAN TO‘QIMACHILIK SANOATI
INSTITUTI

ILMIY TEXNIKA JURNALI

HAYYHO-TEXHUYECKHNH )KYPHAJ

HAMAHIAHCKOI'O UHCTUTYTA
TEKCTUWJIBHOHU NPOMBIIIJIEHHOCTH

Jurnal O Zzbekiston Respublikasi Prezidenti Administratsiyasi huzuridagi
Axborot va ommaviy kommunikatsiyalar agentligi tomonidan Ne 167135 raqamli
guvohnoma bilan daviat ro ‘yhatidan o ‘tkazilgan. Jurnal oliy va o ‘rta maxsus ta’lim
muassasalari  professor-o ‘gituvchilari, ilmiy xodimlar, erkin va mustaqil
tadqgiqotchilar, magistriar hamda to ‘qimachilik va moda sanoati yo ‘nalishida ishlab
chiqarish, ilmiy tadqiqot, loyiha-konstruktorlik faoliyati bilan shug ‘ullanayotgan
mutaxassislarga mo ‘ljallangan bo ‘lib, ilmiy maqola va ma’lumotlarni chop etish yo ‘li
bilan ularning ijodiy faoliyati natijalarini ommalashtirishga qaratilgan.



NamTSI ILMIY-TEXNIKA JURNALI

2023 yildan nashr etilmogqda.
Davriyligi: yiliga 6 marta chiqadi.

Tahrir hay’ati raisi O.M. Xoligov
Tahrir hay’ati o ‘rinbosari O.Sh.Sarimsakov

Tahrir hay’ati a’zolari:

Paxtani dastlabki ishlash, to ‘qimachilik va yengil

Mexanika va mashinasozlik

sanoat

1. Ergashev J.S,, t.f.d., prof. - NamTSI 1. Kadoglu, Hiiseyin, prof. - Ege Universiteti, Turkiya

2. Erkinov Z.E., t.f.d., dots - NamTSI 2. Giilimser, Tilay, prof. - Ege Universiteti, Turkiya

3. Muradov R.M., t.f.d., prof. - NamTSI 3. Jumaniyazov Q.J., t.f.d., prof. - Paxta sanoat ilmiy markazi

4. Sarimsakov O.Sh., t.f.d., prof. - NamTSI 4. Plekhanov A. F., t.f.d., prof. - Rossiya davlat universiteti A.N.Kosigin

5. Bobojanov H.T., t.f.d., prof. - NamTSI 5. Kanagavel P., prof. - Shamol energiyasi milliy instituti,
Hindiston

6. Matismailov S.L., t.f.d., prof. -TTYSI 6. Ryklin D.B., t.f.d., prof. - Vitebsk davlat texnologiya universiteti,
Belarusiya

7. Yuldashev J.Q., t.f.d., dots - NamTSI 7. Qayumov J.A., t.f.d., dots - NamTSI

8. Qorabayev Sh.A., PhD, dots - NamTSI 8. Nabidjanova N.N., t.f.d., prof. - NamTSI

9. Azizov LR., t.f.n., dots - NamTSI 9. Kaldibayev R.T. - Auezov nomli Janubiy Qozog‘iston DU

10. Ibrogimov X.1., t.f.d., prof. -Tojikiston Texnologiya 10. Nurulloh Somro, prof. - NamTSI

Universiteti

HAYYHO-TEXHUYECKHWM KYPHAJI HamHATII

Wznaéresa ¢ 2023 rona.
Beixomut 6 pas B rox.

Ilpeoceoamens pedakyuoHHoul Koaecuu K.M. Xanukoe
3amecmumens npedcedamens pedaKyuoHHOU Konlezuu O. I11I. Capumcaxkoe

SCIENTIFIC AND TECHNICAL JOURNAL NamTII

It has been published since 2023.
It is printed 6 times a year

Chairman of the editorial board O.M. Kholikov
Deputy Chairman of the Editorial board 0. Sh. Sarimsakov

Muharrirlar guruhi
S. Yusupov, N. Odilhanova, X. Yo ‘Idashev
D. Abduvaliyev, I. Muhsinov (mas 'ul muharrir)



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

MUNDARIJA

Z. Erkinov, D. Abduvaliyev, A. Yigitaliyev, A. Boboxanov
QO‘SHIB PISHITILADIGAN IPLARNING STRUKTURAVIY XOSSALARINI
IDEAL MODEL BOYICHA LOYTHALASH ...t 5

O. Capumcaxos, C. Tyxmaboes, U. Kymanuézesa, M. Tawnynramos 11
ITAXTA IIHEBMOTPAHCIIOPTH YUYH PAIIMOHAJI IIAPAMETPJIAPTA OT'A
BYJIT'AH MATEPUAJI YTKA3SI'MYJIAPHU CMHOBJJAH YTKA3UIIL........................

P.Mypaoos, I'Kypaesa, I1l. Komunos
APPAJIN KUH MAIINHACHU CAMAPA JTIOPJIMT'MHU OINPHUIIL

S. Azimov, A. Abduraximov, M. Abdusalomov, D. Alimov
LINTER MASHINASIDA CHIGITDAN MOMIQNI AJRATIB OLISHNI
TAKIMI L L A SH T RIS H . . . oottt e e e e e e e e e e e e eeeeeereeeeeeeeesaasans 22

N. Mamadaliyev, Sh. Komilov,
PAXTA TOZALASH KORXONALARDA TOLA AJRATISH JARAYONI
A X LT L. .ttt ettt et ettt ettt ettt et et et et et e seeseeneese e st ensense st e se b e eneeneeneensannennensenenns 27

Z. Mamatalieyva, O. Aliyev, X. Kosimov
PAXTA TOLASINING FIZIK-MEXANIK XUSUSYATLARI TAHLILI.........cccceeeee..... 30

Z. Ortigov, O.Yunosov
TOLA TARKIBIDAGI NAMLIK MIQDORINI ANIQLASH ALGORITMI .................... 34

A.Xojiyev, O°. Turdiyev
BOLALARNING O°‘SISH PARAMETRLARINI JAHON SOG‘LIQNI SAQLASH
TASHKILOTINING METODIKASI ASOSIDA ANIQLASH.....oiiiiiiiiiiiiiieieine, 42

1. Kamalova

UKKU KATJIAMJIA TPUKOTAX TYKHUMAJIAPUHU “LX-280-T” PYCYMIJIU
SICCU UKKU WUTHAJZIOHJIM TPHUKOTAX TYKYB MAIIMHACHIA OJIULII
TEXHOJIOTMSACHUHU TAKOMWJUJTAIOTUPUIL. .. ... | 47

Kh. Sharipov
THE FINE STRUCTURE OF SILK WAS STUDIED BY X-RAYS.....ccoiviiiiniiiiiinneee. | 54

Z. Ortigov. N. Sayidova
PAXTA TOLALARINI NAMLASH ALGORITMLARI......coiitiiiiieiieie e 59

-4 - Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT?K HamHTII, 2024, T.2, N 2)


http://www.ntsi.uz/

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

QO*“SHIB PISHITILADIGAN IPLARNING STRUKTURAVIY XOSSALARINI IDEAL
MODEL BO‘YICHA LOYIHALASH

Zokirjon Erkinov, Davlatali Abduvaliyev, Axrorjon Yigitaliyev, Azizxon Boboxanov

Namangan to‘qimachilik sanoati instituti

Annotatsiya. Ushbu maqolada yakka iplarni pishitishga tayyorlashdagi va pipshitilgan iplarning
xossa ko‘rsatkichlarini klassik texnologiya asosida o‘rgangan olimlarning nazariy va amaliy
tadqiqotlari tahlil etilgan. Shuningdek, maqolada har bir olimning fikri tahlil etilib, mualliflar
tomonidan zamonaviy texnologiyaga asoslangan holda xulosalar berilgan. Berilgan xulosalardan
kelib chiqib iplarni pishitishga tayyorlash va pishitish jarayonida yakka iplar tarkibidagi tolalarni va
pishitilgan ip tayyorlashda qo‘shib buram berilayotgan iplarni pishitiladigan iplarni tayyorlashda, tola
va iplarning deformatsiyalari o‘rganilgan.

Kalit so‘zlar. Ip, pishitish, buram, deformatsiya, pishitish o‘qi, pishiqlik, tola, chizigli zichlik, yakka
ip, uzish kuchi, cho‘zilish, buram burchagi

Kirish. Pishitilgan iplar murakkab strukturaga ega bo‘ladi. Buning sababi pishitilgan ip
tarkibida muayyan xossa va xususiyatga ega bo‘lgan yakka iplar bo‘lib, 0°z o‘rnida yakka iplar xam
xuddi shunday tolali tarkibga ega bo‘ladi. Biz tadqiq etayotgan qo‘shish jarayonidan keyin iplar
ma’lum buramga ega bo‘lish bilan birga turli deformatsiyani his qilgan bo‘ladi. Shundan keyin ushbu
iplar pishitilishi natijasida ulardagi yakka iplar bilan birga yakka iplar tarkibidagi tolalar ham oz
strukturasini o‘zgartiradi. Ushbu farazlardan kelib chiqib nazariy tadqiqotlarda iplarni strukturaviy
xossalarini nazariy loyihalash bo‘yicha izlanishlar olib boramiz.

Ipning tuzilishi ko‘plab omillarga bog‘liq bo‘lib, ularni quyidagi asosiy guruhlarga bo‘lish
mumkin [1]:

- tolalar aralashmasi yoki yakka iplarning strukturaviy elementlar sifatida geometrik va fizik-mexanik
xususiyatlari (tola uzunligi, chiziqli va hajmli zichlik, pishiqligi, yopishqoqligi va boshqalar.);

- ipning uzunligi va uning kesimi bo‘ylab tola va iplarning tagsimlanishi;

- ip strukturasining elementlari sifatida tolalar va ipni ishlab chiqarish usuli o‘rtasidagi bog‘liglik.

Paxta tolali yakka iplarni qo‘shib o‘rash texnologiyasini ishlab chiqishda, ip shakllanish
jarayonni modellashtirishda tadqiqotchilarning ishlari [2-3]da keltirilgan ideal modeldan
foydalanildi.

Ushbu model asosida quyidagilar hisoblab chiqilgan: siljish bo‘lmaganda ipga buram berish
jarayonida siljish bo‘lmagan deb hisoblab tolalarning deformatsiyasi; siljishni hisobga olgan holda
ipga buram berish jarayonida tolalarning deformatsiyasi; tola elementiga o‘ziga xos uzish bosimi;
shakllanish vaqtida deformatsiyani hisobga olmagan holda cho‘zilishida tolalarning deformatsiyasi;
cho‘zilishda tolalarning deformatsiyasi shakllanish paytida deformatsiyani hisobga olish; shakllanish
jarayonida qisqarish; ip yuzasida tolalar siljish uzunligi.

Ma’lumki, ipning tuzilishini uchta asosiy parametr: buram berish, tolalar ko‘chishi
(migratsiya), ip zichligi yordamida tasvirlash mumkin. Ushbu parametrlarning har biri radial
koordinataning funksiyasi, ya’'ni ip gatlamining radiusi.

Ip diametri dipni F.A.Afonchikov formulasi bo‘yicha aniglaymiz [2]:
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_c 4685 (1)

% 1000 1000
1055+ o2
T T

bunda: § - ipning tolali tarkibiga bog‘liq koeffitsiyent,
ar — yakka ipning buram koefitsiyenti,
T, — ipning chiziqiy zichligi.
Ikki qavatlik 20 teks iplarning yakka ipning buram koeffitsiyenti ar-37 bo‘lganda, diametrini
aniqlaymiz:

_ Lot 4685 +1{=0,340mm

d =
ip
[1000 L0554 372 [1000
40 40

bunda, h=0,0096 va p=0,3
yakka iplar tashqi qatlamidagi tolalarni ichki qatlamdagi tolalarga bosim birligi:
b :10Eﬁtgﬂ(1—Ljﬂ 2)
2 R) 2

Bu yerda: yip- ip zichligi, gr/sm?;

¥+~ tola zichligi, gr/sm>;

r- joriy radial koordinata, mm;

R —1ip ichki qatlami radiusi, mm;

d: — tola diametri, mm,;

E — birinchi tartibli boshlang‘iya qayishqoqlik moduli, N/mm?

Chiziqiy zichligi 20x2 teks bo‘lgan qo‘shib o‘ralgan (ma’lum buram berilgan) ipning ichki
qatlamlaridagi radial koordinatalarga bog‘liq holdagi bosim qiymatlari 1-jadvalda keltirildi. Tashqi
qatlamni ichkiga nisbatan radial koordinatalarga bog‘liq holdagi bosimni o‘zgarish bog‘ligligi 1-
rasmda keltirildi.

Ipning zichligi (y;») quyidagi formula yordamida aniqlandi:

- ®)
- d?.10°
bunda T}, - ipning chiziqiy zichligi, gr/km;

dip — 1ip diametri, mm.

Ipning zichligi yoki boshqacha qilib aytganda, ipning [3] kesimida tolalarning tagsimlanishi
ipning asosiy xususiyatlaridan biridir. Ipning kesimidagi tolalar o‘rtasida sezilarli bo‘shliglar mavjud
va tolalar kesim bo‘ylab notekis tagsimlangan. Ip zichligi funksional ravishda radial koordinataga
bog‘liq va u ip o‘qiga yaqinlashganda uning zichligi oshadi [2-4].

Ipning qisqarish koyeffitsiyenti YE. Brashler formulasi bo‘yicha buram burchagi () orqali
aniqlanadi [6]:

7ip

2c0sf
“~1+cos Yij @
Buram burchagi (f)ni quyidagi tenglama yordamida aniglaymiz:
tgf =2arK (5)

bunda K — uzunlik birligiga to‘g‘ri keladigan buramlar soni, bur/m.

-6 - Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT?K HamHTII, 2024, T.2, N 2)


http://www.ntsi.uz/

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

Ipning buram burchagini ipning gatlam radiusiga bog‘liq ravishdagi o‘zgarish bog‘liqligi 2-
rasmda keltirildi.

Ip gatlamlari ushbu radial koordinataga muvofiq egri vint chizig‘i bo‘ylab tolalar joylashuvi
(p) quyidagi formula yordamida aniqglandi [4]:

r
=— 6
P=an 7 (6)

bunda r- ip qatlami radiusi.

40
35.26

- S 20.5
= - £
=Y 16,22

~

L5 11,75
10 7.6 ?_]/

2284 23
e 1,27 0,73 064 057 054 0,5

0 ————— ——

0,01 0,03 0,05 0,07 0,09 0,11 0,13 0,15 0,17

I-rasm. Buram burchagi, §, va tolalarni vint egri chizig‘i bo‘ylab tagsimlanishi, pni ip qatlami
radiusiga bog‘liglik grafigi
Ip gatlamlarida radial koordinataga muvofiq egri vint chizig‘i bo‘ylab tolalar joylashuvi
bog‘ligligi 1-rasmda keltirildi.
Ipda tolalarni sirpanishiga garshilik kuchini aniqlashda Eyler formulasidan foydalanildi:

f = (2bp+£ pj(e”"’ ~1-) 7)
Y7,

Bu yerda: / — tolalarni yopishqoqligi, N/mm;

p - egri vint chizig‘i radiusi, mm;

u - tolalarni o‘zaro ishqalanish koeffitsiyenti;

b —ichki qatlam uzunlik birligiga to‘g‘ri keluvchi tashqi qatlam bosimi, N/mm.

Tolalarning sirpanishi natijasi shundaki, tolaning o‘rtacha kuchlanishi pasayadi, qatlamlar
orasidagi bosimni pasaytiradi va bu yana siljishga olib keladi [7]. Deformatsiya Guk qonuniga
bo‘ysunadi deb faraz qilsak, tolalarning sirpanish kuchi (Pk) quyidagi formula yordamida aniqlanadi:

P, =6 =E =E Ky —1T—T 8
x =0 Ar =E; e A = E; cos 3 y 3
T

Bu yerda: o — tola kuchlanishi, kg/mm?;
At - ko‘ndalang kesim maydoni, mm;
&— tolaning nisbiy uzayishi;
YET — tolaning qayishqoqlik moduli, mN/m?;
T¢ — tolaning chiziqiy zichligi, teks;
¥+~ tola zichligi, gr/sm?>.
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5 441 4735
Tl TR 4,01
4 3,72 _ A= 3
298 _~ T
3 = N2,36
N\
2 e
1.17
” \d
G|
o 0,997
A0

-0,07
-0,339 !
0,844 -0759 -0.685 0336

1}
[S¥]

0,01 0,03 0,05 0,07 0,09 0,11 0,13 0,15 0,17
MM

2-rasm. Tolalarni sirpanish kuchi, Pk, va sirpanishga qarshilik kuchi, fni ip qatlami radiusiga
bog‘liglik grafigi
Ip radiusiga bog‘liq holda sirpanish kuchining o‘zgarish bog‘ligligi 2-rasmda keltirildi.
Tolalarni ilashuvchanligi, tolalarning jingalaklik darajasi va ipdagi buramlar soniga bog‘liq
holda, ipda tolalar sirpanishiga qarshilik kuchi bo‘ladi hamda u (7)ga asosan aniqlanadi. Ipning

chegaraviy qatlamida PK = f va bundan:
P = f =P (ero 1)
U

(7) va (8)ni hisobga olgan holda:

@(eﬂlﬂ_l): ET[ Ky _ jT_T

u cosf )y

ga ega bo‘lamiz va bundan:

K
e"‘/’:1+ET( y —1JT—Tﬁ
Cos f; 7: hp

@ =1, | pbolishini inobatga olsak:

K
ygozyls—":ln 1+ ET[ y —1)T_Tﬁ
P COS S 7 hp

Shunday qilib, barcha hisoblar natijasida quyidagiga ega bo‘lamiz:
K
l,, :B:In{1+ E{ y —1}T—Ti} 9)

H cosp )y hp

Ipni cho‘zish davomida tolalar deformatsiyalana boshlaydi. Tolalarni jingalakligi kamayishi
hisobiga ularning uzunligi ortadi. Ipni cho‘zilishida buram jarayonidagi deformatsiyani inobatga
olmagan holda tola deformatsiyasini ushbu formula orqali aniqlaymiz:

J+ 5, Y +tg*a -2, f B

J1+t9°,
Bunda: £9=0,042 — ipning nisbiy cho‘zilishi;
£4=0,021 — ipning nisbiy ko‘ndalang siqilishi;
S — deformatsiya aniqlanayotgan tolalar qatlami vint chizig‘i burchagi.
Ip buram olish jarayonida deformatsiyani hisobga olmagan holda, tolalarni cho‘zilishidagi
tarangligini aniqlaymiz:

(10)

E -&T
Ppe =3 (11)
7, 10
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Ip shakllanishidagi deformatsiya, buram va sirpanishni inobatga olgan holda ipning
cho‘zilishdagi to°‘liq deformatsiyasi quyidagi formula yordamida aniqlanadi:
E=+ere,)-1 (12)
Bunda: ¢—shakllanish jarayonida tolalar va yakka iplarning deformatsiyasi; & — buram
jarayonida tolalar va yakka iplarning deformatsiyasi, ushbu orqali aniglanadi:
K

g, = Yy __1 13
< oosd (13)

Buram va sirpanishni inobatga olgan holda cho‘zilishda tolalar va iplarning tarangligi

quyidagi formula yordamida aniglanadi:
_ET,
pS 7y - 10°

Buram va sirpanishni inobatga olgan holda cho‘zilishda tolalar va iplarning tarangligini
o‘zgarish bog‘ligligi 2-rasmda keltirildi.

Egri chiziqlarni tahlili natijasida, neytral qatlamdan tashqaridagi tolalar kamroq taranglikga
va uning ichidagi tolalar esa ko‘proq taranglikga uchraydi.

Formula (9)dan kesimdagi sirpanib chigadigan tolalar ulushi (Asi-)ni aniglaymiz:

2|sir
A =T (15)

Bu yerda: I - sirpaniyotgan tolalar ilashgan uchlari uzunligi, mm;

Lur - ipdagi tolalar o‘rtacha uzunligi,mm.

Bu holda ipning o‘sha ko‘ndalang kesimidagi uzilayotgan tolalar (Au,) ulushi quyidagi ifoda
yordamida aniqlanadi:

A,=1-A, =1-—"5C (16)
Agar, kesimdagi sirpanib chigayotgan tolalar uchlarini bir xil uzunlikda deb qabul qilsak, (15)
va (16) barcha ipning barcha kesimi uchun to‘g‘ri keladi.
Ipning uzilishida tashqi cho‘zish kuchi (R) quyidagicha aniglanadi [8]:
P=HR+F (17)
bunda: R; - tola uzilishiga sarflanadigan kuchlanish, sN;
R> -tolalar sirpanishiga qarshilik kuchlanishi, sN.

Ifodalar (15) va (16)ni inobatga olsak:
T. :
P = i’{l_ ﬁ}mﬂ

T L

ur
bu yerda: Tj, — ipning chiziqiy zichligi, teks;
T; — tolaning chiziqiy zichligi, teks;
m - Tolalar tarangligi notekisligi (m) natijasida pishiqligini inobatga oluvchi koeffitsiyent;
P;— tola pishiqligi, sN.

(14)

ur

_ T 2
TT Lur y
bu yerda: f, — tolalar sirpanishiga qarshilik kuchi o‘rtacha qiymati, sN;

Tolalar tarangligi notekisligi (m) natijasida pishigligini inobatga oluvchi koeffitsiyentni
quyidagi formula yordamida aniglash mumkin:

P,
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L GRKY

[ Emax

_2|sir - 1_2|sirk
Lur I-ur

Radial koordinataga bog‘liq holda ipning asosiy ko‘rsatkichlarini o‘zgarishi

Jadval 1

Ip gatlami radiusi,
r,mm

0,01 0,03 0,05 0,07 0,09 0,11 0,13 0,15 0,17

Buram burchagi, f | 2,38 7,12 11,75 | 16,22 | 20,5 | 24,61 | 28,59 | 31,96 | 35,26

cos 0,999 | 0,992 | 0,979 0,96 | 0,937 | 0,909 | 0,878 | 0,848 | 0,816
Tashqi qatlamni

ichkiga bosimi, 1,29 1,13 0,97 | 0,805 | 0,645 | 0,483 | 0,322 | 0,161 0
b,N/mm

Tolalarni egri vint
chizig‘i bo‘ylab
tagsimlanishi,

p, mm

7,6 4,17 2,3 1,27 | 0,73 | 0,64 | 0,57 | 0,54 0,5

Tolalarni sirpanish

kuchi, Pk, cH -0,844 | -0,759 | -0,685 | -0,536 | -0,339 | -0,07 | 0,35 0,67 | 0,997

Sirpanishga
qarshilik kuchi, f; 2,98 3,72 4,28 4,41 4,35 | 4,01 3,34 | 2,36 1,17
cH

Buram berish
jarayonida
tolalarni
deformatsiyasi, &k

-0,099 | -0,093 | -0,08 | -0,062 | -0,039 | -0,009 | 0,025 | 0,06 0,1

Shunday qilib, olib borilgan nazariy hisoblarga ko‘ra, tajribada yangi konstruksiyali qo‘shib
o‘rash mashinasida olingan chiziqiy zichligi 20 teks bo‘lgan ikkita ipni ko‘rsatkichlari asosida trikotaj
iplari sifatida foydalanish imkoniyati mavjud.
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MAXTA THEBMOTPAHCIIOPTH YUYYH PALIMOHAJI IAPAMETPJIAPT A OTA
BYJTI'AH MATEPHAJI YTKA3THYJIAPHU CUHOBJIAH YTKA3HUIII

Onumdrcon Capumcaxos, Candxcap Tyxmaboes, Hpooa Kymanuézesa, Mancyp Tawnynamos

Hamanean mygumaquunux canoamu uHCmumymu
AHHOTanus. Ma3kyp Makosazia nmaxra To3ajall 3aBOJM/a IEHBMOTPAHCIIOPT KyBypiapuia
103ara KeJIaAuraH MyaMMOJIapHHM TaxkpuOanap acocujaa amanra ommupwirad. [IHeBMoTpancmopT
KyBYpJIapH/Jia XaBO TEXJIUTH Ba alIXTaHM TaLIIl KOOWIATH, KyBypJlap/Ja aXTaHUHT TE3JIMK X0JIaTIapH
Vpranuwnau. TaxxpubanapHu TaXIuJI KUIMHUO ONTUMAJ e4uMIiIap TaKiauQ 3TUIIH.

Kaaur cy3.11ap: IMHCBMOTpPAHCIIOPT, XaBO, TC3JINK, KAPIIUIIHUK, CTATUK Ba JTUHAMUK oocum

Kupum. [Taxta canoarnnga acocan 1-3 MM KanuHaukaara uwdku guamerpu 400 mm Oyiaran
nynaT KyBypiap naxra xoMamécuuu tammm yuyH, 500 - 600 MM nuaMeTpiu KyByp TOJa TalllWII
y4yH Ba cenaparopJaH KeHWH BEHTHJITOpraya Ba BEHTWISATOPJAAH YaHI TO3ajaruy LUKIOHIapraya
O0ynran Macodaia XaBo YTKa3UII YIyH UILIaATHIATH.

[TueBMoTpancnopT KyBypu (1l-pacMm), KOHCTPYKIMSICH MYyailsiH y3yHJIUKIArd KaTTHK
MaTepuaiiaH TaW€piiaHraH IWIMHAP OYiIubd, yHMHr Ky3FaaMmac (CTalMoHAap) KOWIap YYyH
MYJDKaJUIaHTaH Ba KYYUpPUIIAIUTaH Typiiapu 6op.
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1-pacm. ITaxTa TO3aJa11 KOPXOHAJIAPU MHEBMOTPAHCIIOPT YCKYHACH/IA KYJUIAHAUT aH
CTAIMOHAP Ba KYYMPHUJIATUTaH KyBypJap

CranuoHap KyBypiap Xap MKKH Y4M KyBYyp MYyCTaxKaMJIMTMHU TabMUHJIAII Ba YHHM OOIIKa
KyBypJiapra yJjaml y4yH XU3MaT KWIaJurad aiylaHa rapAauviuiapra naiiBasyianaau (a maki). bynaa
KYBypJIap ¥y3apo maiBaHjiam EKu KepTUKIM OupukMa (OonT-raiika) épaamMuia OMPUKTHPUIHO,
TYpJH y3YHJIHMKIATH Tpaccanap XOCUI KUIMHAIH.

KyBypHHUHT Kyuub Typaaural KUCMH Y4yH 3¢a KyBYpJIAPHUHT OUp TOMOHH Y3UJaH KeMUHTH
KyBYPHHMHI MUMTra KUpUO TypaauraH Kuinb, KOHycC makinujaa Taiépiaanaau (6 maki).

Kyuaguran KyBypJIapHMHI yYHMHHM KOHYC IIAKJIKMJa OOIIKACHHUHI MYMra KUpUO TypaauraH
KIIiO Tali€pliaHTaHaa KOHYC YUU TUaMETPH KyBYp AHaMETPUIaH KHYUK OYiaaun Ba Oy X0JaT KyByp
KYHJIaJaHT KECUMHUHUHT Topaiummra cabad 0ynanu. bup Heua ¥H MeTp Macodagaru KyBypiap y4u
11y KYpuHHIAA OYIUIIM IIyH4Ya Macogajard Tpacca THIPaBIUK KApPIIWIWTHHUHT OPTHUIIMTA Ba
KyBYp/iaru a3poJMHaMUK Kyd racaiiuo, KyByp Oomnaa THKMIUIUIAPHUHT Kyaluiumra oiau0 Keaaau.
______________________________________________________________________________________________________________________________________]
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Konasepca, Oy KyBypilapHH yJall )OWJIApPUHU TePMETHKIAIIHU KUMHMHIAIITUPAAN Ba TalllKapuaaH
XaBO CYpPWIMIIMHM Ky4auTtupaau. KyBypra TtamkapuiaH XaBO CYPWIMIIK IOKOPUIATH CallOuit
camMapaHH SHa/1a OPTTUPAIN XaM/1a THEBMOTPAHCTIOPT (HAOTUAT paliyCUHU KaMaTHPAIH.

Hazapwuit tagkuxkornap 400 MM nuameTpra sra OYiaraH KyBYpJIApHUHT MaTepuan YTKa3uIIl
KoOmuaATyH coatura 60 ToHHarauya OOPHILMHM, CaHOATIA KYJJIaHAJWraH MallMHAJIAPHUHT UILIA0
YUKAPUII KyBBATHIAH KEIUO YMKWO, WYKW guaMeTpu 315 MM Oynran cTaHmapT KyBypJiiapiaH
O6emanon ¢oiifanaHu MyMKUHIMTHHA Kypcatau. byHaail KyBypiap 4yKuIl TE3IUTH nacT Oyiran
IOKOpPHU HaMJIUK Ba 3MWIMKKA 3Ta OYJIraH maxTa XOMalIECUHH Tamuiga 19 ToHHa, YYKUI Te3JIUTH
IOKOpH O¥raH nmaxra xomameécuau Tamumaa 40 ToHHaraya naxra yTKasa OJIHMIIN aHUKITaHIH.

[lly Ounan Oupra MaxTaHW ITHEBMOTPAHCIIOPTAA TAIIMIIAATH JHEPrusi cappu KyByp
JUaMETPUHUHT KBaJpaTura OOFJIMK SKaHW aHMKJIaHIu. byHna, MacanmaH KyByp auameTpu Oup
OMpJIMKKa OIIICa YHAArH SHEPrHs cap(u yHTra Kappajau paBHIIa OMIUIINHHI KYpCaTaIu.

Kuunk nuaMerpnu KyBYpJIApHUHT acOCHMM KaMYWIMIU TAllWJIAQJuraH MaTepualHd KyBYp
nynra onub kupub onumiga. byHmail KyByplapHHHT a’dpOAMHAMHK KAPUIMIUTH FOKOpHU OViraHu
y4yH, alHHKCa MaTepuasl KyBypra KHpaéTranja KaTTa KapUIWIMK KypcaTaau Ba KYNUHYA KyBYp
Oyr3u matepuanra THUKWwIMO Komagu. by XomatHu Oapatapad Kuwiuml ydyH KyBYp OVF3MHUHT
a’pOIMHAMUK KApIIWJINTH 1MacT OYNTraH KOHCTPYKIMSICHHN UIUTA0 YUKIUK.

IOxopunaru ¢ukpnapnan kenud yukkan xonaa 6uz 400 MM nTuameTpiid KyBYpJIapHU HUKU
nuameTpu 315 MM OYaTraH cTaHAapT KyBypJapra amMamTHpuInHA Takiaud stauk. [y Owran oup
KaTopAa ITHEBMOTPACCAaHUHT MOOWI (KyduMma) KHCMH YYyH VYYH KOHYCIH Oyiran, Te3
aNIMalITHPUIIAUTaH KajiTa KyBYp KOHCTPYKIUSCH UIIUTA0 YUKUIAU. YHUHT a)3aJJIMK TOMOHU KOHYC
KUCMHU KMYMK aCOCHHUHI KyBYp MIIYM TUAMETpH OuiaH Oup XWil yiauamra sra sKaHauruaup. by
XyCyCHAT KyBYp KOHYC KHUCMHUHHUHI KyBypjap ¥y3apo YyJaHTaH[a YJIapHUHI HIIYM 03aCHHU
TYCMACIIUTUHH Ba a3pOJMHAMUK KAPIIMIUTHHU OIIUPMAcIuruHu tTabMunnainu. [y Ounan Oupra
Oy KyBYp Y4 BOPOHKACUMOH OYJTraHM y4yH YHHUHT a3pOJMHAMHUK KapIIWINK Ko3(hdUireHTu nact
0ymu0, KyBypra XaBo Ba IaxTa KHPHIIHIA KaM TYCKUHINK KUJIAIH.

TuzuMaa KyBypiap yCTHAA aMalluid TaJAKUKOTIAp ACSIpid YTKa3uiIMaranu €ku OepuiiraH
TaBcUsIap Ba OOIIKa coxalapiard amManuid TaxpuOamapHU KYJIJall MaxTa MAalIMHACO3IUTU
KOpXOHaJIapuia UIUIa0 YMKapuIIraya eTka3uiMaranu cababiu TH3UMa XaMOH aHbaHaBUIl oaIui
KYBYpJIap KOHCTPYKUHUsACHIAH (oianaHn0 KeITMHMOK/IA.

[THeBMOTpaHCTIOPT KyBYpH MOOWII KUCMHIA (OMJaIaHUII yayH OU3 TOMOHHUMM3/IaH Te3 yao,
OyImaTwiagurad Ba OF31 KOHYC IIaKIua OYaran KyByp KOHCTPYKIMACH MIUTA0 YUKW (2-pacm).

Bynnait TexHukaBuil eyumiiap WIMMNA Ba YKyB agabuérnapuaa kyn yupaau. Kymmad onum
Ba MyTaxaccuciap TOMOHHUIAH TypJid yiyaM Ba IIAKJIJard KyBypjap TaBCUsl STHIraH Oyicana,
Xo3Mpraya maxTa To3aJall CaHOATH aMaluETha aHbaHaBHMIaH OolIKa KyBypiap HIUIa0
YUKapuiMaraH, CHHa0 KypuwiMaraH Ba KyJUIaHUJIMAaraH.

bu3 TaBcus staérran KyByp (2—pacm) oanuil munuHap (1) Ba yHUHr Xap MKKM TOMOHHIa
KWYMK OF3M KyBYp JUaMeTpH OMIaH TeHT KWinb Taii€pianrad, OMp TOMOHHMTa KaTTa aCoCH, UKKUHYHU
TOMOHHTA KUYMK aCOCH MOC KeJIaIuTaH KWiIuO YpHATHITaH KECUK KOHycinap(2)nan noopar.

315 mm quametpiu KyBypiiap daprona Busosti KyBa maxTa To3anam KOPXOHACH MEXaHHUK
yCTaxoHacHa, KOPXOHa MYTaXacCCUCIIapH TOMOHHUIAH Tal€piaHuO, MHEBMOTPACCAHWHT KydMa
KHCMHTa YpHATHIAN Ba MyBaPakusT/ii UILIaTHO KETHHMOK/A.

Konyc yunu kanra KyByp KOHCTpykuusicuHu Hamanran Bunositu I[laxtacanoatr AY ra
Kapanu YopToK MEXaHUK yCTaxOoHacua Tal€paaH/iu.
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2-pacM. Te3 yna0d, OyImaTujagurad sHru KyByp KOHCTPYKIUSICH

KyByp cxemacura kypa (2—pacm) nuamerpu 315 mwm, y3ynnuru 1 Ba 2 M Oynran KyByp 1
HUHI MKKHU yYuTa MIUTa0d YMKWITaH TaBcUsUIap acocuaa OGamaHmiura b = 63 mm, kuumk acocu d =
315 mm, karta acocu D = 387 MM Oynaran xonycnap 2 Oup TOMOHra KapaTuO MaiBaHAJIAHIH.
KyBypHM Oup KOI1aH UKKUHYY KONTa KYuupuIl Ba OMpu-Oupura Maxkamiamaa GpoigagaHuil yuyH
yumaruwiap 3 ypHatunau. by kyBypaap xam ®aprona Bunostu KyBa maxra To3anam KopxoHacuaa
cuHOBAAaH YyTkazwiau. OnuHran HaTwkanap 315 MM M KyBypJlapHH TlaxTa caHOaTHa
MyBa(PaKUATIN KYITal MyMKHHIUTHHA KYPCATAH.

KyBypnap copja KOHCTPYKUMSIM Kypuima OYiraHu xamja yiaapja Y3rapTUpHIaJura,
OomKapuiaIurad KMCMIIADHUHT WYKIUTH Ty(aiinu, yJapHU CHUHOBIAH YTKA3WI YJIAPHUHT BaKT
OMpINIKY UYUa KEepaKiIM MaxTa MacCacMHH YTka3zub Oepa ONMIIMHU aHUKJIAIl OWJlaH YeKIaHaJlu.
yaunr yuyH, Oy Tyrpuaa optukya Ttadcwiorra Oepunmail, 315 MM im KyBypiap caHoar
TanabIapyHy TYIUK KOHAUPHUIIN MyMKUHIUTUHU TabKUJIAIIHN HCTAPIUK.
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APPAJIN )KUH MAIIITHACH CAMAPAJIOPJIUT UTHU OIIIUPUII HYITIAPA

Pycmam Mypanos, [ yixaé Kypaesa, LLlyxpam Komunoe
Hamanean mﬁxuMaqu/luK canoamu uHcmumymu

AHHOTanmsA. YmOy Makoiaaa TMaxTa TOJAaCHHU HIUIA0 YMKapuIl
camMapaJIOpINTrUHA OLIMPUIN, WIUIA0 YMKApUIAETraH MaxcylnoT cudaThHu
cakyiad KOJNWII Ba TAHHAPXMHM KaMaWTHPHIL, MIUIA0 YMKAPUIIHUHT Oapya
OockuuIapua MaxcyaoT cudarura candouil TabCcup KypcaTyBud OMUUIApPHU
Oaprapad KWINII Ba MaxCyJI0T TAHHAPXUHNA KaMaiTUPYBYH PECYPCTEKAMKOP
TEXHOJIOTHSUIAPHU SIPATHUII COXaJard MyXUM YpraHwinO Xam ynapra e4uM
TaKIU} ITHITAH

Kanur cy3nap: uurut, appaiu HUIMHIP, KOJOCHUK, XOMAIIIE BaJUTH.

Kupum. ITaxtara nactiabru MIUIOB OepHIl TEXHOJOTHSICH, XKyMJIaJaH MaxTa TOJACHHU
YUTUTIAH XPaTUII KapaCHW TEXHHKA Ba TEXHOJOTHSICHHM TAaKOMWJUIAIITHUPUII OOpacuaa KEHT
KyIaMiIM WIMHH TaJKUKOT HIIapu onub OopuwiMokaa. YOy HWyHamumiga, KymijagaH, Toja
KpaTHUIIl TEXHOJIOTUK XapaéHU caMapaOpiIuTruHH OMIMPUITHUHT HIMHA acOCIapy UILIa0 YUKUIIL,
WIMHR X2XXMJI0p, HIYHUHIJEK, 3aMOHABUM TEXHUKA Ba TEXHOJOTHUSAJAPHM HIUIA0 YMKUINra KEHT
KOpUH JTUII OpKAJIM MaxcCyloT cU(aTHHU SIXIIMJIAIl Ba TAHHAPXWHH IMaCAaUTHPHINTA aJOXHIa
bpTHO0p Kaparuamoksa [1]. Illy Gunan 6upra, maxra ToOJIaCMHU YUTUTIAH aXXpaTULI )Kapa€HUa Tola
Ba YUTUTHUHT Jacmiadku cudar KypcaTruwiapuHU cakiad KOJHIl, MaxcylaoT cudatuHu Oomikapa
OJlaJIUraH TEXHOJIOTHSJIApHU Ba yCKyHajap spaTHINTra ajoxujaa bTHOOp Kapatuiamokna. [laxra
TO3aJlalll KOpXOHAJIApHJa TIaxTaHU KypHTHO, WQIOCTUKIApAAH TO3aJaHTaHIAH CYHT, KHH
MamuHacura Oepuianu. JKWH MalIMHacuia Tojla YMTUTAAH aXpartud onuHaau. YUruT JIUHTEp
MallMHAaCcHra, Tojla Ipeccianl nexura oopunany. [laxTa Tozanam KOpXOHaTApUHHHHT UKTHCOIUH
axBOJIM, )KMH MalIMHACH/Aa OJMHAETTaH TOJIAHUHT cudartura 6ormuk Oynaau. LIIyHMHT yuyH >KUH
MalMHacua cudamiy Tojia OJvII OYinYa TaAKUKOTIIAp YTKA3HII Kepak Oymanu [2].

VTKasunran TaIKMKOTIAp HATIDKACHTA Kypa JKMH MAallMHACMTA OEpUIraH HaxTa Tola Ba
YUTUTTA &KPATHIIAIH.

[Taxra

I-pacm. )Kun mammHacu
1-uwuu kamepa, 2-xom awé sanucu, 3-yusum mapoau,
4-xkanocuux, S-appanu YyuiuHop
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JKuH MammHacy nnntaragga uirdy kamepa (1) kupub kenrad naxra appaii HWIHHIP 5 HUHT
aiiaHuII Tabcupura yupad xomamé Banmurd (2) HU XOCHI Kuiaau. Appaiu IUJIUHAP THIUIApUra
WIAIITaH Tojla KOJOCHHWKIAp 4 opacuaaH yTagu. UUTHTHUHT yT4aMU KOJOCHHMKJIAP Opachaaru
Mmacoaaan karra Oynranauru cabadnu, yra onmaii Kkoiaau. Tonagan axxparan YUruTiIap ¥3 OFUPIUTH
TabCUPUAA KOJOCHUK 03acuza ractra Kapad XapakamIaHMO WINYM KaMepaaaH TaIlKapura 4ukuo
Ketaau. MaHa 11y ycynja YurHTAaH Tojla axparud onuHanu [3]. Appa THiuiapura uiamraH Toiaiap
XaBo €pamuia axxpaTnO onMHUO KeHUHTH kapaéHra ro0opuaau. JKuH MaltmHaCHHUHT OMp TEKHCAaA
UILIaN Y9yH KyWnaaru cxemaaaru tanad 6axapuinim Kepak 0ymanu.

IMaxTa

v

Hun Mmamnaacu - Tona

v

Yuruar

2-pacm JKuH MamuHacuaa axxpain0 YMKa&éTran Maxcyaomiap

Kun mamumnacura kupu06 kenaérrad naxrtanu 100 ¢pous ned onran yHaaH YUKaETraH YuruT 65
¢ouz Ba Toma 35 ous arpoduna Tamkmin Kwinm kepak. [laxra=Yurur+Tona (1) TeHmuK
Oa)kapHIINII Kepak.

ByryHru kyHJa maxra To3ajlall KOpXOHaJapura ypHaTWIraH KMH MalllMHAcH HUIIaraHjaa Oy
TEHIIMK OaxkapriMaiian. Tonagan axxparaH YUTHTIApHUHT allpuMiiapy XoMallé Bajluru TabCUpUia,
JKUH MIIYM KaMepacHuJaH TallKapura y3 BaKTUAAa YMKMalau. By uurumiap xomameé BaJUTHHUHT
ypracura huruna Oouutaiigu [4]. Xomam€ BaJIMTMHUHT YpTacura WUFUITaH YUTUTIAP MHKIOPU
KyNaluimM >KUH MalIMHACMHUHI camapalld HIUIalura canbuil Ttabcup Kypcaraau. ByHuHr
HaTH)XKacuaa XOMaIl€ BaJUTHHUHT 3UWIMTH acTa CEKUH ommb Oopaan Ba TYyXTad Kojaau. Xomarié
BAJIMTMHUHT 3UYJIMTHHUHT OIIUO KETUIIN Toa cudaThra TabCcup KWIaau, YUTUTIAp MIMKACTIaHAAN
Xam/ia TOJaHUHT TapKUOWIa TypIu XU HyKCOHJIAp XOCHJ Oynuiura onub kenamau [5].

HVI 900 appanu »kuHAaH OJUH OJIMHIaH HATHXKAJIAp

1-jadval
Ne | Mic Str Len Unf SFI Elg | Cnt | Area CG Rd +b
1 4,6 32,6 1,21 84,1 <3,5 7,0 29 0,9 31-1 | 76,8 | 8,5
2 4,6 34,1 1,20 87,0 <3,5 0,2 22 0,7 31-2 | 75,9 | 8,5
3 4,5 34,1 1,19 85,4 <3,5 6,0 27 0,9 31-1 | 77,1 | 8,5
4 4,6 30,7 1,18 85,8 <3,5 5,8 26 0,9 31-3 | 77,0 | &7
5 4,7 29,3 1,18 84,5 5,0 7,0 28 0,8 41-3 | 759 | 8.8
6 4,5 31,6 1,17 84,4 4,1 6,4 34 1,2 31-1 | 73,8 | 87
7 4,5 33,9 1,20 85,2 <3,5 5,9 12 0,4 31-1 | 769 | 84
8 4,6 34,4 1,19 86,4 4,0 5,8 8 0,3 31-1 | 77,0 83
9 4,5 30,9 1,18 86,1 4,4 6,0 23 0,7 31-4 | 759 | 8,6

ByHnan Tamkapu KaiaTa Tojajgap MUKIOPHHUHT omub ketuin cabad 6ynanu. LlyHuHr yuyn
KMH MalTMHACHHHUHT camapajld MIUIAIIMHU TAabMUHJIAII YIyH TOJAJaH aXparaH YATHTIAPHUHT V3
BaKTH/Ia UIIIYU KaMepaJaH TallKapura 4uKapud 1000puIl kepak oyiaau.
HVI 900 Tuzumuga appaiu >KMHIAH YAKKAH TOJIaJaH OJIMHTaH HaTHXaiap
2-jadval

Ne | Mic Str Len Unf SFI Elg | Cnt | Area CG Rd +b
1 4,5 32,0 1,13 85,6 4,5 6,7 22 0,2 31-1 | 77,7 | 8.8
2 4,5 32,2 1,13 84,6 6,4 6,1 11 0,1 31-1 | 77,6 | 8,6
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46 | 326 [ 1,17 ] 846 | 68 [ 65 [ 16 [ 02 [ 3144 [745] 9,2
45 | 31,7 | 1,16 | 841 | 54 | 60 | 16 | 02 | 313 | 751 9.2
44 | 322 | 1,14 ] 855 | 60 | 61 | 15| o1 | 314 [754] 9,0
45 | 283 | 1,13 ] 851 | 66 | 63 | 16 | 02 | 314 | 752 ] 8.8
45 | 339 | 1,15 839 | 68 | 68 | 18 | 02 | 314 [ 761] 86
45 | 288 | 1,12 | 841 | 77 | 59 | 8 | o1 | 214 [781] 9.1
45 | 344 | 1,16 | 845 | 53 | 69 | 9 | 01 | 214 | 779 | 9,1

O (0| |\ | | W

By Oopana onub GopwiraH M3NMaHHUIIUIAD HATHXKACKA KOJIOCHHUKJIAPHMU apHKyYaid KUIUO Ba
MEITOK OpyC 103aCHHHM KOJIOCHHMK IIaKiaa Tan€pnam Takiaud KwinHTaH. KOJOCHUKHHMHT 103ach
apuK4Yaau KUIMO TaliéplaHraH/a, ToNaJdaH akparaH YHTHTIAp MaHa [Ty apUKYaHUHT WYHUTa TYIIuO
o0, XoMaI€ BAJIMTHHUHT TabCUPUTA yUpaMac/aH, ¥3 OFUPJIMTY OWJIaH TacTra Kapad xapakarjaaHuo
WIIYM  KamepajaH Talikapura dYukuO keramu. by apukyamu komocHuknap 30-appanu KuH
KypWIMacua BauIuiad YNKapHII [IAPOUTH 1A TEKITHPUO KYPHUITaHIa Y3HHUHT MKOOHIA HaTHYKACHHU
oepnu [6]. (3-pacm).

FUHALRLALR LR L
'ol'l“\'lhﬂ\“\“l.“\“\‘

dll

il ,'( |§,| H\,\ oA
14 1150%
3-pacM. Apukuanu konocHuK [latent Ne FAP 00808
1-KONIOCHUK, 2-apuKya

Ky MammHAacHIa XOM allié BaJIMTH XOCHJ OYIIHII KapaéHUHU OUp TOMOHHU OPTCEKIIO OYiraH
BUJICO TACBUpJA Ky3aTWJITaH TOJNAJaH a)KparaH YMUTUTIAPHU XOM all€ BAJIUTH TabCUPUAA MEIITOK
Opyc 1031 OYiTa0 XapaKaTIaHHII Ky3aTHIIIH.

[TemTok OpycHH KOMOCHHK IIakiiaa Tail€pnad unwad Kypuiranaa ToinaiaH aXparad YuruTiap
alipuMilapy  XOM amEHWHT TabCHUpHIA IMEMITOK Opyc o3acuaa XapakaTijaHa Oolniaiaun Ba
KOJIOCHHMKJIAp OpacuaaH yTuO, Tamkapura ynkapud rodopunaau. (4-pacm)
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\1 / “ %4 ‘/
Unrur T~ 1 7
4

4-pacm. Takomusutamras xuH MamHacu nareHt Ne IAP 06900
1-uwuu xamepa, 2-xom awié ganueu, 3-uueum mapoau, 4-kanocHux, S-appanu yununop, 6-newmox
Opyc 103acuza ypHamunean KOI0CHUKIAp
KonocHuknapHu apukyaid KWIMII Ba NEIITOK Opyc ro3acura KOJIOCHMKIIAP YpHATHIMII
TOJIaJlaH aXKparaH YMTHTJIApHU UIIYM KaMepaJaH ¥3 BaKTH/a YMKApuO 000pUIl MyaMMOCHHH TYIa
XaJl KWJIMHUAII UMKOHMHU Oepmanu [7]. LLlyHuHr yuyH OyryHIM KyHJa MIIYM KaMEpaHUHT ypTacura
TYpiu OapabaH ypHATUII TaKIU( KWIMHMOKIA.

[TaxTa

»
Yurur

5-pacM. XKXun mammnacu. Tama6noma Ne IAP 20230632
1-uwyu xkamepa, 2-xom awé sanueu, 3-yueum mapoau, 4-KaioCHux,
S-appanu yununop, 6-mypau 6apaban

By Taknu¢ KuIMHraH BapuaHTIA HWINYM KaMmepa Ypracura MHUFWITaH TOJNAJaH akparaH
YUTHUTIAP TYpiu OapabaH TeMMKIapuAaH YTHO TaIlllKapura Yukapud 1000puiau.

JI.POXMOHOB TOMOHHMJAH TakIu( KWIMHAETTaH appajd XUHHUHI WY KaMepacu HIIYU
KaMmepa, OJJIMHIH (QapTyK, XOM-all€ BaJIUTH, YUTUT TAPOFH, appasid LUIUHJP, KOJIOCHUK, TONa/laH
akparaH YMTUTIap Y4yH IIHEK, TYpiIu KWinO TalépinaHran nmemrok Opycran noopar. Appaiu KuH
UIIYM KaMEPACHUHUHI aCOCHUW MOXUSTH IIYHAAKH, TOJAJaH a)XXparaH UYWTUTIAPHUHT TalllKapura
YUKHUIITMHYA TE3JAITHPUII MAaKCaau/1a NeToK Opyc 03acu d=6MM KOJIOCHUKIapAaH nbopar 0yiuo,
KOJIOCHUKJIAp appav MWJINHAP YKUTA Mapajuiel koinamran 0yiuo, yimap opacugaru Mmacoda t=6 Mmm
HU TamKuil Kuiaad. Hartwkaga memTok Opyc ro3acujard TEIIUKIAp OPKATH YHTUT YHKHIIU
Te3Jala iy Ba )KUH MallIMHACUHUHT UIII YHYMJIOPJIUTU opTaau [8].
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M.AGyBOXUI0B TOMOHUJAH TaKkIN( STHWIAETraH KypuiIMa >KUH MalllMHacuja >KoMiamraH
WIIYM KaMEPaHWHT acOCHi KucMiapuaaH Oupu xucoOnmaHanu. JKMH appaiv HUIUHAPH Ba3HUHU
CHIMJUIAILTUPUII OPKAJIM XKMH MAIIMHACHMHUHI BAJIMHUHI HUUIAIl JABPUHU Y3aWTHpHUII Ky31a
TYTWIMOKAA. ByHna appanu munuHIpiaard appand Juck tozacuga d=20 MM ynuampaaru aitnaHa
IIaKJIMAArd TeMMKJanapHu ounniad uoopar [9]. lllyHuHrnek Temukiap appaid JUCK MapKa3ura
HUCOATaH CHMMETPHUK XOJIJIa KOWIAIITUPWITaH. ByHIaH Talmkapu TeIuKiIap yuoypyak Ba KBajapar
HIaKJIAa OYIUIIN MyMKUH.

YHIHET

6-pacm. KypriIMaHUHT HII4M OpraHjiapy €H TOMOHJIaH KYPUHULIN
1-nrau kamepa, 2- oauHTH (GapTyK, 3-XoM-allé BaJIUru, 4-4urut Taporu, S-appaiu
LHWINHAD, 6-KOJIOCHHUK, 7-TOJIaJlaH aXparal YNTHTIIap yU4yH LIHEK,3-TYpiau KUiauo Taiépranran
TEITOK Opyc.
Taknud KumHAETTaH appainy AUCKHU KyHHIaru acocuil ajeMeHTIap TalllKuil 3Tau: appaiu
IUcK 1, appa TUnUIapu 2, Maxcyc OUMiTaH TeIUKIap 3, appaliv HAIUHAP UUKHA TUaMeTpH 4..

ikl
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.

g

S 2

L
ot
\n ,\,\F,,,,.-—‘"”jr g, !
*\“.‘ :

7-pacMm. Yubypuak maKﬁz[arn TELIMKJIA KUH appacu
1-appa aucku, 2-appa TULUIapH, 3- yuOypuak IaKiiard TeIuKiap
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8-pacm.KBazapar makmnjaru TEIUKIN )KUH appacu
1-appa nucku, 2-appa THULILIApHU, 3- KBaJpaT MAKIJAru TEIUKIap

Taknud xkummHaéTran (oinanu Monmenna Tojla aXpaTyull MalldHAJApuUIa UIIYM BaJHUHT Y3
OFUPJIUTY TAbCUPUAA STUIMIIMHA KaMaUTUPHII MaKcaanua, appajid AUCKIapra TEIIMKIap OYMraH.
VY MamMHaHUHT HIUTAOl PEKUMHUra FOKOOWH TabCHp KHIMO, MIUIA0 - YMKAPHII YHYMJIOPJIHTH,
MaIllMHAHUHT MIUIAII PECYPCHUHU OIIMPHIITa UMKOH Oepasy.

I"KypaeBa ToMoHHIaH TakIuG >TWITAH TOJACHIAH TYJAa aKpajraH YATHTIAPHHU Y3 BaKTH/IA
KMH MAIIMHACUHUHI MIIYM KaMepacuJaH 4YMKAapuO 10OOpUII Makcaauja HIIYM KaMEepaHUHT
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MapKa3ura TeIIMKIapy YUTUT Ya4aMura TeHT Ba Xap Oup kydT oaauid Temwuk arpoduua Oup Xu
Macodaia TYpPT TOMOHHU/IA KOWUIAMTaH Op TOMOHH KaBapyK MKKHHYU TOMOHH 3ca OOTUK OBaJICUMOH
TEeUIMKIapAaH uOopaT OyiraH UWIMHAP [IAKIuAard Typnu OapabGaH YpHatuiarad. byHuHr
HATIKACUAA TOJACHAa TYJIUK aXpairaH YUTHTIAP WIIUM Kamepaja XapaKaTJaHWIIN HaTHXKacHa
ymly TYpiu 103a TEHMIMKIApU €pAaMua KYIuMya paBullla KeHUHTH kapaéHra y3atud Oepuiaau.
By SHrWIMKHUHT sHa OMp MOXMSATH WUIYHAAKH YUTUT TYpiau Oapaban OYiinad XapakaTiaHWIIN
HaTIKacuaa xap KaHjaail TOMOHU OuiaH Keiaub KolraHaa XaMm KaBapuk Ba OOTHUK KHJIMO TaliépriaHran
TEIIMKJIApAaH TUKWINO KOJMMAacHaH Oemanion YTHO KETHIl MMKOHHSITH spaTwirad. by opkamu ¥3
HaBOaTuga WIMYM KaMmepada OOIIKa Tyna S>KUHJIAHMaraH YWTHUTIApHU appa THILIapu OuiaH
YVUpANIAIITUHI TABMUHIIA0 KIHIIAIT UMKOHUHH OepuIl Oniiad Oupra uiniad YnkapuiaéTrad TOJIaHUHT
cudaTUHU OUIUIINTA Ba Ul YHYMAOPIUTHHUHT OPTULLIUTA SPUILUIA]IH.

A.CapuMcakoB TOMOHUJAH WINYM KaMEPAHHHT WKKH €H TOMOHHTA MaxCyC Te3JIaTTH4jiap
VpHatwirad. by Te3narruunap Xom amé€ BaJMru ypTacuaaru 3UWIMKHU OapTapad sTraH xonaa Tona
cuaTHHU OIIUIINTA Ba YUTHT WIIYM KaMepaJaH YMKUO KeTUIIMHH Te3JaIlITpUImra cabad oyimu.
Tesnarruunap 220-240 ai/MUH Te3JMKAa alIaHUIIKA XaMJa Te3JaTrud KO3UKYallaph y3YHJIUTd
h1=15 h2=10 MM Oynranna >Hr SXIK caMapa OCpUIIMHU AaHUKJIAIl HATWXKacuaa cudar OIUIIN
aHUKJIaH]IH.

TTTHITE?

e i U

1-umum kamepa, 2-UII4u KaMepaHu €H TOMOHH, 3-KO3UK4aiap
9-pacM. JKuH UIIYu kKaMepacuHUHT €H TOMOHHUTA YpHATHIITaH KO3UKYAJAPHUHT CXEMACH

’ ~va“4v9’ﬂ-’.—‘f .

n Sy

10-pacm. JKuH Uy kKaMepacHHHUHT €H TOMOHUTA YPHATUITAH KO3UKYATIAPHUHT TAIKA
KYpUHMUIIIN.

AMarnra omupuiaraH WIMHNA U3JaHUIIUIAP HATMOKACKIA KUH MallMHACH UIIYU Kamepacuaa ¥3
BaKTHJA TaIlllKapura YUKUO KETUII UMKOHHATH Maino Oymanu. By aca ¥3 BakTaa KUH MallMHACH
WYY KaMepacua XOMaIllé BaJIura 3SUHWIMTY OUp XU yiuuiad Typuiaan. YUruTaan Tollanu axparuo
OJIMII >KapaéHuJa YUTUT IIMKACTIIAHWLIIMHUA OJAM OJIMHAAM, TOJAHMHI TapKUOMAA TYpJId XHI
HYKCOHJIap XOCcuJI Oymmaiiau.

Myamiudnap TOMOHUAH KUH MAIIMHACUHUHT UITYA KAMEPACUHUHT €H TOMOHUHHU OPT CTEKJIO
K6 Taépiad YMTrUTAAaH TOJAHHW aKPaTHO ONHIN >Kapa€Hu BUACO TaCBUpIA KypuO ypraHWiIranma
XOM aIi¢ BaJIMTH KOJIOCHUK F03acH OYilyiad XapakaTJIaHUIIN KYpWIad. XOoM amié BAIMTHHU appajap
opacuJaH IOKOpHTa KYyTapuO XapakaTaaHWIIW OViinda WIMHNA TagkKuKomiap onub Oopuin
peKanamTUPUIIN.
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LINTER MASHINASIDA CHIGITDAN MOMIQNI AJRATIB OLISHNI
TAKIMILLASHTIRISH

ISamad Azimov, 'Komiljon Abduraximov, 'Mohirbek Abdusalomov, Dilshod Alimov

!Namangan to ‘gimachilik sanoati instituti

Annotatsiya. Mazkur maqolada lint mashinasini ish samaradorligini oshrish,
lint ajratish jarayonidagi kamchiliklar va muammolar o‘rganilib, mualliflar
tominidan yechim va takliflar berilgan. O‘tkazilgan tajribalar asosida olingan
tanijalar qo‘llanilgan

Kalit so‘zalar: lint, arrali silindr, chigit tukdorligi, to‘zitgich , tezlik, ilashish
kuchi.

Kirish. Jinlangan chigitdan momiq ajratish jarayoni nazariy tadqiqotlar asosida yaratilgan
chigitdan momiqni qirib olishni tezlashtirish bilan linter ish unumdorligini oshiradigan, parraklari
takomillashtirilgan aralashtirgichga ega bo‘lgan linterning sinov natijalari keltirilgan (6-rasm).
Tadqiqotlar jarayonida takomillashtirilgan linterdagi aralashtirgichni magbul o‘lchamlari matematik
rejalash usuli orqgali ko‘p omilli tajribalar asosida aniqlandi.

Baholash mezoni sifatida linterdan keyingi chigit tukdorligi Y1, chigit shikastlanishi Yo,
momiqdagi iflos aralashmalar va butun chigitlarning massaviy ulushi Y3, linterning chigit bo‘yicha
ish unumdorligi Y4 va linterning momiq bo‘yicha ish unumdorligi Y5 etib belgilandi. Belgilangan
kriteriyalarga ta’sir etuvchi asosiy omillar sifatida: aralashtirgich parrak uchlarini chigitli valik
aylanishi tomon bukilish burchagi, arrali silindr bilan takomillashtirilgan parrak uchlari oraliq
masofasi, parrak uchlarini bukilish uzunligi qabul qilindi [1].

1- rasm. Parrak uchlari chigitli valik aylanishi tomon 60 gradusga bukilib, takomillashtirilgan
aralashtirgichga ega bo‘lgan SLP linter ishchi kamerasini sxemasi.
1-ishchi kamera, 2- aralashtirgich krestovinasi, 3-takomillashtirilgan parrak, 4- chigit tarog‘i, 5-
kolosnikli panjara, 6- arrali silindr, 7- lobovoy brus, 8- zichlik klapani.

Tajriba natijalarini kompyuter programmalarida dastlabki ishlash natijasida Fisher kriteriyasi
bo‘yicha barcha chiqish parametrlarini yetarli darajada tavsiflovchi quyidagi regressiya tenglamalari
olindi:

- linterdan keyingi chigitning tukdorligi bo‘yicha:

Y, =7.14+0.15X, -0.15X, +0.57X, -0.14X, X, (1)

- linterdan keyingi chigit shikastlanishi:
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2)

- linterdan keyingi momiqdagi iflos aralashmalar va butun chigitlarning massaviy ulushi:

Y, =5.49-0.11X, +0.18X, —0.23X, X, X,

- linterning chigit bo‘yicha ish unumdorligi:

Y, =71842-11.83X,-14.92X, +15.33X, +11.X, X,

- linterning momiq bo‘yicha ish unumdorligi:
Y, =26.23+0.25X, +0.12X, X, —0.15X, X,

3)

“)

)

Laboratoriya tadqiqotlarini tahlilidan aralashtirgich parrak uchlarini ishchi kameradagi chigitli
valik aylanishi tomon 60 gradusga bukilishi va bukilgan qismining uzunligi 16 mm ratsional

kattalikda bo‘lishi aniqlandi (7- rasm).

Taklif etilgan aralashtirgichdagi bukilgan parraklar
bilan arrali silindrni tanlab olingan 9-10 mm
oralig‘ida Namangan-77 seleksiyali I navli chigitni
linterlashdan  ishlab  chiqarilgan  chigitning
tukdorligi 6,78 % va 7,0 % ni, shikastlanishi 5,48
% va5,1 %ni, 12 mm oralig‘ida esa tukdorligi 8,36
% ni, shikastlanishi 4,23 % ni tashkil etib, texnik
va urug‘lik chigitlarni linterlashda SLP linterga
go‘yilgan texnologik talabni bajardi (8, 9-rasmlar).
Ishlab chiqarilgan momiqdagi iflos aralashmalar va
butun chigitlarning massaviy ulushi esa o0z
navbatida 5,84 % dan 5,36 % gacha kamayib,
momiqning sifati yaxshilanishidan bir sinfga
yuqori va

Chigit tukdarligi va shikastlanishi, %

9 10 11 12

Aralashtirgich parraklari bilan arrali silindr
oraliq masofasi, mm

3- rasm. 30 arrali 5LP linter ishchi kamerasidan
chigayotgan chigitning tukdorlik va
shikastlanganlik darajasini aralashtirgich bilan
arrali silindrdagi arra tishlari oraliq masofasiga
bogliglik  gistogrammasi 1,  3-
aralashtirgichda, 2, 4- takomillashtirilgan parrakli
aralashtirgichda

mavjud

2- rasm. Chigitli valik aylanishi tomon parrak
uchlari 60 gradusga bukilib
takomillashtirilgan aralashtirgichni sxemasi.
1- takomillashtirilgan parrak, 2- val,

3- krestovina.

[

|

|

o
/

=

massaviy ulushi va mmiq ajralishi, %
e

=

Momiqdag ifles aralashmalar va butun chigitlarning

9 10 11 12

Aralashtirgich parraklari bilan arrali silindr
oraliq masofasi, mm

4- rasm. Momiqdagi iflos aralashmalar va
butun chigitlarning massaviy ulushi va
momiq ajralishini aralashtirgich bilan arrali
silindrdagi arra tishlari oraliq masofasiga
bog‘liqligi

1, 4- mavjud aralashtirgichda, 2, 3-
takomillashtirilgan parrakli aralashtirgichda
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davlat standarti O‘zDst 645:2016 ga asosan B tip “O‘rta” sinfga to‘g‘ri keldi. Bunda linterning chigit
bo‘yicha ish unumdorligi o‘rtacha 178 kg/soat va 136 kg/soatni, momiq bo‘yicha o‘rtacha 6,11
kg/soat va 5,36 kg/soatni tashkil etib, chigitni samarali linterlash jarayoni amalga oshirildi [2].

Bunda parraklari takomillashtirilgan aralashtirgichning chizmalari asosida sanoat-tajriba
nusxasi ishlab chiqarildi (10, 11- rasmlar). Ishlab chiqarilgan nusxa Namangan viloyati “Namangan
Paxta TEKS” MChlJ ga qarashli Kosonsoy paxta tozalash korxonasining chigitni linterlash texnologik
tizimidagi bir dona 5LP linterga o‘rnatilib, linter takomillashtirildi va texnologik tizimdagi mavjud
konstruksiyali aralashtirgichga ega bo‘lgan SLP linteri bilan taqqoslash-tadqiqot ishlari olib borildi
(12- rasm). Tadqiqot ishlari aralashtirgich parraklari bilan arrali silindr oraliq masofasini 9-12 mm
o‘zgarishida o‘tkazildi. Sinov ishlari Andijon- 36 seleksiyali I va III navli paxtani jinlashdan ishlab
chiqarilgan texnik chigitida olib borildi [3].
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5-rasm. Takomillashtirilgan parrakli aralashtirgichning yig‘ma chizmasi
1-val, 2- krestovina, 3- takomillashtirilgan parrak

Tadqiqot natijalari parraklari takomillashtirilgan aralashtirgichli SLP linterda I-navli chigitni
linterlashdan ishlab chiqarilgan chigitning tukdorlik darajasi o‘rtacha 6,85 % - 8,24 % ni,
shikastlanishi o‘rtacha 5,42 % va 4,25% ni tashkil etib, shikastlanish darajasi mavjud konstruksiyali
aralashtirgichga ega bo‘lgan S5LP linterdan ishlab chigarilgan chigit shikastlanish darajasiga
qaraganda o‘rtacha 0,36 (abs)% - 0,4 (abs)%ga kam ekanligini ko‘rsatdi (13- rasm) [4]. Ishlab
chiqarilgan momiqdagi iflos aralashmalar va butun chigitlarning massaviy ulushi o‘rtacha 5,96 % -
5,38 % ni tashkil etib, mavjud arralashtirgichli SLP linterdan ishlab chiqarilgan momiqdagi iflos
aralashmalar va butun chigitlarning massaviy ulushiga qaraganda o‘rtacha 0,51 (abs)% - 0,77 (abs)%
ga kam bo‘ldi va sifati yaxshilanganligidan davlat standarti O‘zDst 645:2016 ga asosan I nav B tip
“O‘rta” sinfga to‘g‘ri keldi (14- rasm).

Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT’K HamHTII, 2024, T.2, Ve 1) -25-


http://www.ntsi.uz/

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

6-rasm. Takomillashtirilgan parrakli aralaéhtirgichga ega bo‘lgan SLP linterning ishchi kamerasi:
1-ishchi kamera, 2- takomillashtirilgan parrak, 3- krestovina, 4- val

7- rasm. “Namangan Paxta TEKS” MChJ ga qarashli Kosonsoy paxta tozalash korxonasidagi
parraklari takomillashtirilgan aralashtirgichga ega bo‘lgan 5LP linteri
Bunda takomillashtirilgan linterda I navli chigitni linterlashda linterning chigit bo‘yicha
ish unumdorligi 693 kg/soatdan 745 kg/soatga, momiq bo‘yicha ish unumdorligi 27,9 kg/soatdan
24,8 kg/soatga o‘zgarib, tajriba uchun olingan mavjud konstruksiyali aralashtirgichga ega bo‘lgan
SLP linterni chigit bo‘yicha ish unumdorligiga garaganda 70 kg/soatdan 34 kg/soatga, momiq
bo‘yicha 2,5 kg/soatdan 3,1 kg/soatga yuqori ekanligi aniqlandi.
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8- rasm. _IShChi kgmeradap c‘hi‘qayotgan .chi.git 9- rasm. Momiqdagi iflos aralashmalar va butun
tukdorligi va shikastlanishini aralashtirgich = chigijtlarni massaviy ulushi va momiq ajralishini
bilan arrali silindrdagi arra tishlari oraliq aralashtirgich bilan arrali silindrdagi arra tishlari

masofasiga l?og‘liqligi o oraliq masofasiga bog‘ligligi.
1, 3- mavjud aralashtirgichli linterda, 2,4- 1 3. mavjud aralashtirgichli linterda,
takomillashtirilgan aralashtirgichli linterda 2,4- takomillashtirilgan aralashtirgichli linterda

Parraklari takomillashtirilgan aralashtirgichli SLP linterda III-navli chigitni linterlashdan
ishlab chiqarilgan chigitning tukdorlik darajasi o‘rtacha 7,42- 8,45 % ni, shikastlanishi 5,48- 4,76 %
ni tashkil etib, mavjud aralashtirgichli SLP linterdan ishlab chiqarilgan chigitga qaraganda tukdorligi
0,15 (abs)% dan 0,19 (abs)% ga, shikastlanganligi 0,28 (abs)% dan 0,4 (abs)% ga kam ekanligini
ko‘rsatdi. Ishlab chiqarilgan momiqdagi iflos aralashmalar va butun chigitlarning massaviy ulushi
o‘rtacha 5,73-5,35 % ni tashkil etib, mavjud aralashtirgichli SLP linterdan ishlab chiqarilgan
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momiqdagi iflos aralashmalar va butun chigitlarning massaviy ulushiga qaraganda 0,69 (abs)% dan
0,75 (abs)% ga kam bo‘ldi [7].

Ishlab chiqarilgan momiqgning shtapel uzunligi 6/7 mm ga teng bo‘lib, sifatini
yaxshilanganligidan davlat standarti O‘zDst 645:2016 ga asosan II nav B tip “O‘rta” sinfga to‘g‘ri
keldi. Linterni chigit bo‘yicha ish unumdorligi 672 - 734 kg/soatni, momiq bo‘yicha o‘rtacha 27,1-
23,2 kg/soatni tashkil etib, mavjud konstruksiyali aralashtirgichga ega bo‘lgan SLP linterning ish
unumdorligiga qaraganda chigit bo‘yicha 57 kg/soatdan 46 kg/soatga, momiq bo‘yicha 2,5
kg/soatdan 1,8 kg/soatga yuqori ekanligini ko‘rsatdi.

Tadqiqot ishlarini natijasidan texnik chigitni linterlashda chigitdan olinadigan moy miqdoriga
salbiy ta’sir etmasligi uchun takomillashtirilgan parraklar bilan arrali silindrdagi arra tishlari oraliq
masofasini 9- 10 mm da, urug‘lik chigitni linterlashda esa chigit shikastlanishini belgilangan
me’yordan oshmasligi uchun 12 mm kattalikda o‘rnatish tavsiyasi berildi [8].

Ish unumdorligining oshishi, ishlab chigarilayotgan chigit va momiq sifatining yaxshilanishi,
elektr energiya va ehtiyot qismlarning tejalishi hisobiga chigitni linterlash texnologik tizimiga mavjud
aralashtirgichli 8 dona SLP linter o‘rniga, takomillashtirilgan 7 dona SLP linterning tadbiq etilishidan
kutilayotgan iqtisodiy samaradorlik paxta-to‘qimachilik klasteri tasarrufidagi bitta paxta tozalash
korxonasiga bir yilga o‘rtacha 415 mln. so‘mni tashkil etdi [9].

Takomillashtirilgan aralashtirgichga ega bo‘lgan SLP linterni muqobillashtirish uchun to‘liq
omilli tajribalar o‘tkazildi. Olingan regressiya tenglamalar va laboratoriya tadqiqotlari tahlili
natijasida aralashtirgichdagi parrak uchlarini chigitli valik aylanishi tomon bukilishi, bukilgan
burchagi 60 gradusga, bukilish uzunligi 16 mm ga va parraklarni bukilgan uchlari bilan arrali silindr
oralig masofasini 10 mm ga teng bo‘lgan ratsional kattalikda bo‘lishi aniglandi. Tanlab olingan
mugqobil kattalikka ega bo‘lgan SLP linterda Andijon- 36 seleksiyali I navli chigitni linterlashdan
ishlab chiqarilgan chigitning tukdorlik darajasi va shikastlanganligi, mavjud aralashtirgichli SLP
linterdan ishlab chiqarilgan chigit tukdorligiga qaraganda o‘rtacha 0,37 (abs)% dan 0,27 (abs)% ga,
shikastlanganligiga qaraganda o‘rtacha 0,36 (abs)% dan 0,4 (abs)% ga kam bo‘lib, chigit sifatining
yaxshilanganligi aniqlandi [10].
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PAXTA TOZALASH KORXONALARDA TOLA AJRATISH JARAYONI TAXLILI

!Nodirbek Mamadaliyev, 'Shuxratjion Komilov

!Namangan to ‘gimachilik sanoat inistituti

Annotasiya. Maqolada paxta chigitining tolani ajratish jarayonlari tahilli
qilinadi va tola va chigit harakatlanishi nazariyasi o‘rgnildi Paxta tolasni
ajratish jarayonida yuzaga kelgan kamchliklar va tolani arra tishlaridan
yechib olish texnologiyasini o‘rganaligan olimlarning ishlari tahlil qilinib,
tadqgiqotchilar tomonidan olingan natijalar bilan taqoslanib va tahlil gilinadi.

Kalit so‘zlar. Chastota, amplituda, paxta, tola, chigit, aralashlamalar,
nugsonlar.

Kirish. Respublikamizda tola sifatini oshirish, sodda konstruksiyalardan keng foydalanish va
samaradorligini oshirishga yordam beradigan yangi texnologiyalarni yaratish bo‘yicha tadqiqotlar
o‘tkazish va ularni amalda qo‘llash bo‘yicha keng ko‘lamli chora-tadbirlar amalga oshirilmoqda.
O‘zbekistondagi paxta maydonlari 1 mln gektardan iborat, hosildorlik xar bir gektarga 590 kg to‘g‘ri
keladi, 0,59 mln tonna paxta tolasi ishlab chiqarildi, uning iste’moli 0,6 mln tonna, eksport hajmi
0,015 miln tonna, import hajmi esa 0,004 min tonnani tashkil etmoqda. 2022-2026 yillarga
mo‘ljallangan Yangi O‘zbekistonning taraqqiyot strategiyasida, jumladan «To‘qimachilik sanoati
mahsulotlari ishlab chiqarish hajmini 2 baravarga ko‘paytirish» bo‘yicha vazifalar belgilangan.
Ushbu vazifalar amalga oshirishda, xususan bu borada, tola va chigitning dastlabki sifat
ko‘rsatkichlarini saglash va jarayonlarning energiya sarfini kamaytirish masalalari muhim
hisoblanadi.[1]

Paxta tolasini chigitdan ajratish jarayoni, balki to‘lig‘icha paxtani dastlabki ishlash texnika va

texnologiyasining taraqqiyotiga O‘zbekistonning taniqli olimlari ilmiy ishlari bag‘ishlangan.
Bulardan: B.A.Levkovich, 1.G.Boldinskiy, G.I.Miroshnichenko, B.I.Roganov, M.A.Xadjinova,
A.D.Grober, B.l.Bekmirzaev, R.M.Kattaxodjaev, S.Fazildinov, V.I.Gnedenko, P.N.Tyutin,
A.E.Lugachev, R.Z.Burnashev, R.V.Korabelnikov, F.M.Mavlyavieva, [.K.Xafizov, M.T.Tillaev,
[.T.Magsudov, A.Azizxodjaecv, M.T.Hojiev, F.A.Saadi, P.T.Nijnik, LIXoxlov, E.L.Volovik,
X.S.Usmanov, N.G.Gulidov, B.B.Bazarov, N.M.Safarov, X.T.Axmedxodjaev, R.M.Muradov,
SH.T.Ergashev, O.SH.Sarimsakov, J.S.Ergashev. Olib borilgan ilmiy tadqiqotlar natijasida paxta
tolasini chigitdan ajratish mashinasini samaradorligini oshirish va tola yechish jarayonini
takomillashtirish amaliyotida qo‘llash masalalarni yechishda salmoqli natijalarga erishildi.[2]
Shu bilan birga, amalga oshirilgan ilmiy-tadqiqot ishlari paxta tolasini chigitdan ajratish jarayoni va
mashinalarini takomillashtirishning ayrim masalalarini hal etish, shuningdek arrali jinlarni paxta
bilan ta’minlash jarayonini takomillashtirish, arrali jin mashinasini ta’minlashni rostlashga garatilgan
bo‘lib, ular natijasida paxtani dastlabki ishlash texnika va texnologiyasi muayyan darajada
rivojlangan, olinayotgan mahsulot sifat va miqdor ko‘rsatkichlari yaxshilangan. Ammo, arrali jin
mashinasida arra tishlaridan tola yechib olish jarayonini boshqarishning resurstejamkor va paxtaning
tabily xususiyatlarini saqlash imkoniyatini beradigan texnologiyasini yaratish muammolari yetarli
darajada o‘rganilmagan.

Paxta tolasini ajratish bu — jinlarda tolani chigitdan ajratish jarayoni hisoblanadi [4]. Jinlar
ishchi organning konstruksiyasiga ko‘ra, arrali va valiklilarga bo‘linadi. Tola ajratishdan maqsad talab
etilgan unumdorlikda maqgbul sifatli va eng ko‘p tola chiqarishga erishishdir.

Arrali jinlar PD rusumli ta’minlagichlar bilan jihozlangan bo‘lib, ular paxtaning jinga bir
maromda va muvofiglashgan holda uzatilishini, shuningdek, uning qo‘shimcha titilishini hamda
mayda iflosliklardan tozalanishini ta’minlashi lozim.[3,4]

Paxta iflosliklardan tozalashda oqim tizimi va agregatlardan foydalanganda tozalangan paxtani jinga
oxirgi tozalagichdan uzatish mumkin.

-28 - Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT?K HamHTII, 2024, T.2, N 2)


http://www.ntsi.uz/

TO‘QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR WWW.N{S1.uz

ISSN 3030-3788

]

arrali val

1-rasm. PD markali jin ta’minlagichi
1 — ta’minlovchi valiklar; 2 — qoziqli baraban; 3 — to‘r; 4 — orqa qopqoq;
5 — ifloslik konveyeri; 6 — jin ishchi kamerasiga paxtani uzatish novi
O‘rta tolali paxtaning barcha sanoat navlari DP-130 4DP-130 va SDP-130 arrali jinlarda gqayta
ishlanadi. DP-130 arrali jini yukori ish unumdorligiga ega bo‘lib, ishchi kamerasini ko‘tarish va
tushirish mexanizmi bilan ta’minlangan. 4DP-130 jini DP-130 jinidan farqli takomillashtirilgan
ishchi kamerasiga ega.[5,6]
Jindan ajratilgan iflosliklar va o‘lik pnevmatik uzatish tizimi yordamida jinlash sexi
chigindilarini regeneratsiyalash mashinasiga uzatiladi. Arrali jinlar batareyasining ishlash
samaradorligi mashinalarning texnik holati va qayta ishlayotgan paxtaning sifatiga bog‘liqdir.

Tola
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2-rasm. SDP-130 (DP-130, 4DP-130) jini bo‘lgan paxta korxonasining jinlash bo‘limidagi
texnologik uskunalar tarkibi va ularning o‘rnatilish tartibi
Paxta tozalash korxonasining jin bo‘limida kamida bir yoki ikkita jin batareyasi o‘rnatilib,
ularning har qaysisi uchtadan SDP-130 (4PD-130) jin bilan jihozlanadi. Jinni to‘la va bir tekis paxta
bilan ta’minlash maqsadida tagsimlash shneki oxirida jamg‘arma bunkeri o‘rnatilishi mumkin.[7,8]
Paxtaning jinlashdan oldingi iflosligi 1.2-jadvalda berilgan ko‘rsatkichlarga mos kelishi kerak.

Jinlashdan oldingi paxtaning iflosligi

1-jadval

Paxta

Jinlashdan oldingi
Sinfi Navi paxtaning iflosligi
(jin tarnovidan),
foiz, ortik emas
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1 I 0,8/0.9
1 P 0,8/ 1,0
1 I 0,8/ 1,2
1 IV 1,2/ 1,8
2 I 1,0/1,5
2 II 1,0/ 1,5
2 I 1,2/ 1,8
2 IV 1,6/ 2 4
3 I 1,6/2,4
3 II 1,6/2,4
3 I 1,8/3,0
3 v 2,4/3,6
3 \Y 3,0/5,0

Arrali jinlarning tola yechish qurilmalari tolani, ishchi kameradan kolosnikli panjara ortiga
o‘tgandan so‘ng, arrali silindr tishlaridan yechish uchun xizmat qiladi.[9]

Qurilmalarga quyiladigan asosiy texnologik talab tolani arra tishlaridan to‘la yechilishini ta’minlash
va jinning tola gabul qilish quvuriga uzatishdir. Tolani qoniqarsiz yechilishi, kolosniklar orqali qayta
ishchi kameraga kirishi natijasida, uning sifatini yomonlashishiga olib keladi.

Arra tishidan tolani yechish usuliga ko‘ra tola yechish qurilmalari cho‘tkali va havoli
qurilmalarga bo‘linadi. Cho‘tkali usulda tola aylanayotgan cho‘tkali baraban yordamida, havo
yordamida yechish usulida esa tola arrali silindrga tirqishli soplodan pudalayotgan havo oqimi
yordamida yechiladi. Oz navbatida havoli tola yechish puflovchi va so‘ruvchilarga bo‘linadi [10].
Ekspluatatsion xarajatlarning yuqoriligi va ishonchsizligi tufayli xozirda havoli tola yechish
qurilmalaridan foydalanilmoqda.
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PAXTA TOLASINING FIZIK-MEXANIK XUSUSYATLARI TAHLILI

!Zulfiya Mamatalievayva, *Olimjon Aliyev, ' Xusanboy Kosimov

'Namangan to ‘gimachilik sanoati instituti, Namangan, O ‘zbekiston
’Namangan muhandislik texnologiya instituti, Namangan, O ‘zbekiston

Annotatsiya: Ushbu maqolada paxta xomashyosini mayda iflosliklardan
tozalash qurilmasidan oldin va keyin tozalanish jarayonida tolaning fizik-
mexanik xususiyatlarini o‘zgarishi hamda samaradorligi o‘rganilgan.

Kalit so‘zlar: paxta, tola, mayda ifloslik, tozalash, qurilma, HVI tizimi,
jarayon, o‘Ichash, sifat.

Kirish. Respublikamizda paxta tozalash sanoati korxonalari texnika va texnologiyalarini
takomillashtirish va texnik qayta jihozlash, paxta xomashyosini qayta ishlash rentabelligi va ishlab
chiqarilayotgan mahsulotlarning raqobatbardoshligini oshirish bo‘yicha kompleks chora-tadbirlar
amalga oshirilmoqda. Ushbu vazifalarni amalga oshirishda, jumladan paxta tarkibidagi mayda
iflosliklarni ajratishning samarali texnologiyasini hamda ishchi barabanning yuqori tozalash
samaradorligini ta’minlab beruvchi konstruksiyalarini ishlab chiqish, paxtani tozalashda ishchi
organlar va paxtaga tapsir qilishda yumshoq zarbali rejimlarni ishlab chiqish va joriy qilish orqali
paxtani tozalash samaradorligini oshirish katta ahamiyatga ega. Paxtani tozalash samaradorligini va
mahsulotning dastlabki sifat ko‘rsatkichlarini saqlab qolish, jumladan, iflosliklardan tozalashning
paxta sifatiga salbiy ta’sirini kamaytiradigan maqbul rejimlarini aniqlash imkonini yaratish, paxtani
titish va iflos aralashmalardan tozalashda samarali konstruksiyasini ishlab chiqish muhim va
ahamiyatli hisoblanadi

Korxonalar faoliyatining samaradorligini oshirishda ekonometrik modellar va axborot
texnologiyalaridan samarali foydalanish, paxtani dastlabki korxonalari faoliyatini rivojlantirishning
eng yaxshi metodlarini topish, qayta ishlash korxonalari faoliyatiga kompleks sistemali yondashish,
xarajatlarni kamaytirish va paxta mahsulotlarini dastlabki korxonalari faoliyatini rivojlantirish
muhim omil hisoblanadi [1].

Paxta xomashyosini qayta ishlov berish texnologik jarayonlari vaqtida bo‘ladigan barcha
bosqichlar paxtaning sifat ko‘rsatkichlariga salbiy ta’sir qilmasdan qolmaydi.

Bugungi kunda paxtaning tabiiy xususiyatlarini saqlash uni tozalash darajasini oshirish va
shu asosida mahsulot tannarxini kamaytirish muammolari dolzarbligicha qolmoqda.

Hozirgi kunda paxta tozalash korxonalaridagi mavjud qoziqli paxta tozalash qurilmasiga
paxta xomashyosi notekis uzatilishi, qurilmaning foydali to‘rli yuzasining kichik bo‘lganligi, to‘rli
yuza teshiklari shakli, shu bilan qoziqli baraban qoziglarini joylashuvi, ishchi kamerasida tigilish
holati tez-tez ro‘y beradi va paxtani tozalanish darajasi pastligini ko‘rsatadi. Bu esa ish unumdorligi
va mahsulot sifatiga salbiy ta’sir ko‘rsatadi [2,4].

Ba’zi bir qilingan ilmiy-tadqiqot ishlarini tahlil qilinganda, paxta xomashyosini qayta ishlov
berish texnologik jarayoni vaqtida, paxta tolasining mustahkamligi, uzunligi kamayarkan, tola
tarkibidagi nugson va chiqgindilar miqdori, tolaning mexanik shikastlanishi, kalta tolalar mikdori
aksincha bo‘lib oshib ketarkan. Bu tajriba ishida birdaniga tola va chigitning sifat
ko‘rsatkichlarining o‘zgarishini paxta xomashyosini mayda iflosliklardan tozalash jarayonida
kuzatdik [5].

Tajriba sinovlari “Namangan To‘qimachi cluster” MCHIJ ga qarashli “To‘raqo‘rg‘on paxta
tozalash” korxonasida namligi 9,6%, iflosligi 3,3%, seleksion navi Andijon-36 bo‘lgan 1-sort 1-
navdagi paxta xomashyosida o‘tkazildi. Sifat laboratoriyasini zamonaviy USTER HVI 900tm SA
HVI tizimida paxta tolasining fizik-mexanik xususiyatlari aniqlashda korxonadagi paxta g‘aramidan
hamda UXK agregatida tozalashdan oldin va tozalashdan keyin namunalar olib tekshirildi. 9 turdagi
ko‘rsatgich bo‘yicha olingan natijalar bo‘yicha quyidagi jadvallarda keltirilgan.
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Paxta tolasidan namuna tanlash O‘zDst 614-2014 standarti bo‘yicha aniqlandi. Ushbu standart
paxta tolasiga joriy qilinadi va toylanmagan tola va toylardan namuna olish usullarini va sinash
o‘tkazish uchun tayyorgarlik ko‘rish tartibini belgilaydi [6].

UXK agregatida tozalashdan oldingi olingan namunalar

1-jadval
Ne | Mic Str Len Unf SFI Elg Cnt | Area | Rd +b
1 4.6 36.4 118 [85.0 <35 |67 28 |12 73.7 8.4
2 4.5 30.0 1.19 |87.1 3.6 7.1 26 |13 74.5 8.3
3 4.4 31.8 122 |875 <35 |70 28 | 1.4 747 8.3
4 45 34.8 1.19 |864 47 73 28 |13 74.5 8.4
5 4.6 342 121 | 880 <35 |71 28 | 1.4 74.6 8.3
6 45 34.0 120 | 86.7 <35 |67 28 |13 71.2 8.1
7 4.5 312 119 |864 3.6 6.4 32 |13 71.7 8.0
8 4.4 30.9 1.16 | 863 5.6 5.6 27 |16 70.7 8.3
9 4.5 27.9 120 |[872 <35 |59 28 |13 74.1 8.6

Paxta tolasining pishib yetilganligi O‘zDst 618 standarti bo‘yicha aniglanadi. Micronare
(Mic) — Paxta tolasi namunasining havo o‘tkazuvchanligiga qarab tolaning ingichkaligi va pishib
yetilganligini aniglaydi. Paxtaning I va Il sanoat navlari uchun ruxsat etilgan mikroneyrning oraliq
diapazoni 3,5-4,9 hisoblanadi. Olingan natijalarga asosan tolaning pishganlik darajasi aniqlanadi
[O‘zDst 618-2014.]. Tolaning pishib yetilganligi 4.4 ni tashkil etdi. Farqi 0.1% (nisbiy) xatolik bilan
aniqlandi.

Strength (Str) — solishtirma uzilish kuchi O‘zDst 619 standarti bo‘yicha aniqlanadi. Tolaning
solishtirma uzilish kuchi 31.6 gfiteks ni tashkil etdi, farqi 0.8% (nisbiy) xatolik bilan aniqlandi
[O‘zDst 619-2014].

Length (Len) — yuqori o‘rtacha uzunligi O‘zDst 633 standarti bo‘yicha aniqlandi. Tolaning
yuqori o‘rtacha uzunligi 1.15 dyuymni tashkil qildi, farqi 0.04% (nisbiy) xatolik bilan aniqlandi
[O‘zDst 633-2011].

Uniformity Index (Unf) — uzunlik bo‘yicha birxillik indeksi 85,9 % tashkil qildi, 0,8% (nisbiy)
xatolik bilan aniglandi.

Short Fiber Index (SFI) — namunadagi kalta tolalar indeksi 3,6 dyuym ni tashkil etib, -0,5 %
(nisbiy) xatolik bilan aniqlandi.

Elongation (Elg) — HVI dinamometrdagi tolaning uzilishdagi uzayishi 6.1% daligni ko‘rsatdi
va 0,5 % (nisbiy) xatolik bilan aniglandi.

Sount (Cnt) — iflos aralashmalar soni 21tani ya’ni, 7% farqni tashkil qildi.

Area — iflos aralashmalar maydoni 0.5% ni tashkil etdi, 0,8% (nisbiy) xatolik bilan aniglandi.

Reflectance (Rd) — sinalayotgan paxta tolasi namunasi yuzasidan qaytgan yorug‘lik me’yori
76.6 % bilan -3.3 % (nisbiy) xatolik bilan aniqlandi.

Ellowness (+b) — sinalayotgan tola namunasi tarkibida sarg‘ishlik darajasi 8,5ni tashkil etdi,
farqi -0,2 % (nisbiy) xatolik bilan aniqlandi.2-jadvalda Paxta tozalash korxonasidagi mayda
iflosliklardan tozalash agregatidan oldin hamda keyin olingan tolani ko‘rsatkichlari va ularni o‘lchash
jarayonidagi solishtirma natijalar keltirilgan.

Tolani ko‘rsatkichlari va ularni o‘lchash jarayonidagi solishtirma natijalari
2-jadval

Ko‘rsatkich o‘lIchov UXK agregatida tozalashdan UXK agregatida tozalashdan
birligi oldingi olingan namunalar keyingi olingan namunalar
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O‘Ichov S.D % CV O‘Ichov S.D % CV
y | Mikroneyr ko‘rsatkichi 4.5 0.07 1.57 4.4 0.07 1.56
(Mic)
Solishtirma uzunlik
2| Luchi (Str) 32.4 2.68 8.29 31.6 2.60 8.25
3 | Yugori o‘rtacha 1.19 0.02 1.45 1.15 0.02 2.04
uzunlik (Len)
Uzunlik bo‘yicha
4| pixillik indeksi (UnD) 86.7 0.86 0.99 85.9 0.71 0.82
5 |Kalta tolalar undeksi) 106 | 3381 3.6 178 | 4927
(SFI)
¢ | Uzilishdagi  uzayishi 6.6 0.58 8.71 6.1 0.56 9.15
(Elg)
Iflos aralashmalar soni
7 | 28 1.62 575 21 3.55 16.58
g |1flos  aralashmalar 1.3 0.11 8.41 0.5 0.08 14.30
maydoni (Area)
Nur qaytarish
9 | Lomfitsionti ®D 73.3 1.62 221 76.6 0.70 0.91
10 (ng ishlik  darajasi 83 0.17 2.09 85 0.16 1.92

l-rasmdagi grafikda HVI tizimida solishtirma uzunlik kuchi, uzunlik bo‘yicha bir xillik
indeksi, iflos aralashmalar soni va nur gaytarish koeffitsienti bo‘yicha UXK agregatida tozalashdan
oldin hamda tozalashdan keying paxta tolarini sifat ko‘rsatkichlarini keltirilgan.

90
80
70
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40
30
v [ - -7 - - -
Mic Str Len Unf SFI Elg

0
Cnt Area Rd +b

B Tozalashdan oldin M Tozalashdan keyin

I-rasm. O‘Ichash jarayonidagi solishtirma natijalar.

Grafikda ko‘rinib turibdiki solishtirma uzunlik kuchi tozalashdan keyin oshganini ko‘rishimiz
mumkin, uzunlik bo‘yicha bir xillik indeksi tozalashdan keyin pasayganini, iflos aralashmalar soni
ham kamayganini va oshganini aniqladik.

Xulosa. Xulosa sifatida paxta xomashyosini UXK agregatida tozalash jarayonida paxta
tolasini HVI tizimida tekshirilganda mikroneyr ko‘rsatkichi hamda yuqori o‘rtacha uzunlik sifat
darajalariga ta’sir qilmadi. Kalta tolalar indeksi, uzilishdagi uzayish, sarg‘ayishlik darajasi,
solishtirma uzunlik kuchi, nur qaytarish koeffitsienti oshgani keltirilgan. UXK agregatida tozalashdan
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keyin iflos aralashmalar maydoni, uzunlik bo‘yicha bir xillik indeksi va iflos aralashmalar soni
kamayganini ko‘rdik.
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TOLA TARKIBIDAGI NAMLIK MIQDORINI ANIQLASH ALGORITMI
'Zaynobuddin Ortigov, 'Odiljon Yunusov

! Andijon daviat universiteti

Annotasiya. Tola tarkibidagi namlikni aniq aniqlash sanoatning turli
sohalarida, jumladan, to‘qimachilik, qishloq xo‘jaligi va materialshunoslikda
muhim parametrdir. Ushbu abstrakt tolali materiallardagi namlik darajasini
aniq o‘lchash uchun mo‘ljallangan algoritmni ishlab chiqish va amalga
oshirishni belgilaydi. Taklif etilayotgan algoritm o‘lchov aniqligi va
ishonchliligini oshirish uchun sig‘im, mikroto‘lginli va infraqizil kabi bir
nechta sensorlardan olingan ma’lumotlarni birlashtiradi. Dastlab, algoritm
shovqinni yo‘qotish va harorat va namlik kabi atrof-muhit omillarini tuzatish
uchun xom sensor ma’lumotlarini oldindan qayta ishlaydi. U tahlil
gilinayotgan tolaning muayyan turiga moslashuvchi kalibrlash jarayonini
qo‘llaydi, bu o‘lchovlarning to‘g‘ri va materialning xususiyatlariga mos
kelishini ta’minlaydi. Oldindan ishlangan sensor ma’lumotlari asosida namlik
miqdorini bashorat qilish uchun regressiya modellari va neyron tarmoqlar
kabi ilg‘or mashinani o‘rganish usullari qo‘llaniladi. Ushbu modellar sensor
ko‘rsatkichlari va haqiqly namlik darajalari o‘rtasidagi murakkab
munosabatlarni qo‘lga kiritish uchun keng qamrovli ma’lumotlar
to‘plamlarida o‘qitiladi. Ushbu magqola algoritmni ishlab chiqish, tolalardagi
namlikni o‘lchash sohasida sezilarli muvaffaqiyatni anglatadi. Sensor sintezi,
mashinani o‘rganish va real vaqt rejimida fikr-mulohazalardan foydalanish
orqgali u namlikni aniq aniglash uchun mustahkam va ko‘p qirrali vositani
taqdim etadi va bir nechta sektorlarda keng qo‘llaniladi.

Kalit so‘zlar: namlik miqdori, tola, algoritm, sensor sintezi, kapasitans
sensori, mikroto‘lqginli pech sensori.

Kirish. Tolalardagi namlik miqdorini aniq o‘lchash sanoatning turli sohalarida, jumladan,
to‘qimachilik, qishloq xojaligi va materialshunoslikda muhim ahamiyatga ega. Tolalardagi namlik
darajasi ularning jismoniy xususiyatlariga, ishlov berish xatti-harakatlariga va yakuniy mahsulotning
umumiy sifatiga sezilarli ta’sir qiladi. Namlikni o‘lchashning an'anaviy usullari, masalan, pechda
quritish yoki kimyoviy tahlil qilish, ko‘pincha ko‘p vaqt talab giladigan, mehnat talab qiladigan va
ba’zan atrof-muhit sharoitlarining o‘zgarishi sababli mos kelmaydiganligini isbotlaydi. Natijada,
namlik miqdorini aniqlashning yanada samarali, ishonchli va real vaqt usullariga talab ortib
bormogqda.

Sensor texnologiyasi va ma’lumotlarni gayta ishlash sohasidagi so‘nggi yutuqlar tolalardagi
namlik darajasini aniq aniqlay oladigan murakkab algoritmlarni ishlab chiqish uchun yo‘l ochdi.
Ushbu algoritmlar tolaning namligi haqida keng qamrovli ma’lumotlarni to‘plash uchun sig‘im,
mikroto‘lqinli va infraqizil kabi bir nechta turdagi sensorlardan foydalanadi. Sensor termoyadroviy
texnikasini integratsiyalashgan holda, algoritm aniq namlik o‘Ichovini ishlab chiqarish uchun turli xil
ma’lumotlar kirishlarini qayta ishlay oladi.

Ushbu algoritmlarning asosi ularning sensor ma’lumotlarini oldindan qayta ishlash, shovqinni
yo‘q qilish va harorat va namlik kabi atrof-muhit omillarini tuzatish qobiliyatiga ega. Ushbu dastlabki
ishlov berish bosqichi algoritmga kiritilgan ma’lumotlar tolaning haqiqiy namligini aks ettirishini
ta’minlash uchun juda muhimdir. Bundan tashqari, algoritmlar o‘lchovlarning aniqligi va
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dolzarbligini oshiradigan muayyan tolalar turlariga moslashtirilgan kalibrlash jarayonlarini oz ichiga
oladi.

Mashinani o‘rganish modellari, shu jumladan regressiya modellari va neyron tarmoglar ushbu
algoritmlarda hal qiluvchi rol o‘ynaydi. Ushbu modellar sensor ko‘rsatkichlari va haqiqiy namlik
darajalari o‘rtasidagi murakkab munosabatlarni aks ettiruvchi keng qamrovli ma’lumotlar
to‘plamlarida o‘qitiladi. Shunday qilib, algoritmlar turli xil ekologik sharoitlarda ham namlik
miqdorini yuqori aniqlik bilan bashorat qilishlari mumkin.

Bundan tashqari, real vaqt rejimida monitoring va qayta aloga mexanizmlarini amalga oshirish
algoritmlarni o‘zgaruvchan sharoitlarga moslashishga, aniqlik va ishonchlilikni saqlashga imkon
beradi. Ushbu dinamik qobiliyat, ayniqsa, sharoitlar tez o‘zgarishi mumkin bo‘lgan sanoat ilovalarida
foydalidir va o‘z vaqtida tuzatishlar mahsulot sifati va jarayon samaradorligini saqlab qolish uchun
juda muhimdir.

Shu nuqtai nazardan, tolalardagi namlik miqdorini aniqlash uchun ilg‘or algoritmlarni ishlab
chiqish va qo‘llash muhim texnologik taraqqiyotdir. Ushbu algoritmlar nafaqat o‘lchov aniqligi va
ishonchliligini oshiribgina qolmay, balki sanoat sharoitida jarayonni boshqarish, mahsulot sifati va
resurslarni boshqarishni yaxshilashga ham hissa qo‘shadi. Ushbu mugqaddima namlikni o‘lchashning
ushbu ilg‘or yondashuvida ishtirok etadigan metodologiyalar, texnologiyalar va ilovalarni chuqurroq
o‘rganish uchun zamin yaratadi.

Namlik miqdorini o‘lchash tola sanoatida asosiy parametrdir. Yuqori namlik miqdori tolali
mahsulotlarning mexanik xususiyatlari, og‘irligi va chidamliligiga ta’sir qilishi mumkin. Namlikni
aniqlashning an'anaviy usullari, masalan, pechda quritish va Karl Fisher titrlash, ko‘p vaqt talab
qilishi va maxsus jihozlarni talab gilishi mumkin. Ushbu tadqiqot tolaning namligini aniq aniqlash
uchun massani o‘Ichashga asoslangan oddiy algoritmni taqdim etadi.

Toladagi namlik miqdorini aniglash turli sanoat tarmogqlari, jumladan, to‘qimachilik, qog‘oz
va qishloq xojaligi uchun juda muhimdir. Sifatni nazorat qilish, qayta ishlash samaradorligi va
mahsulotning uzoq umr ko‘rishi uchun namlikni aniq o‘lchash juda muhimdir. Ushbu magqola
formuladan foydalangan holda tolaning namligini aniglash uchun algoritmik yondashuvni taqdim

ctadi W = (%2) + 100 W = \left ( \frac{M 0} {M} \right) \kes 100 W=(MM,.)x100, bu yerda

M, boshlang‘ich massasi va M tolaning quruq massasi hisoblanadi. Algoritmni amalga oshirish
qulayligi uchun mo‘ljallangan namlik miqdorini hisoblash uchun ishonchli usulni taqdim etadi.
Metodologiya. Toladagi namlik miqdorini aniqlash algoritmini ishlab chiqish bir necha asosiy
bosqichlarni o‘z ichiga oladi, ularning har biri aniq va ishonchli o‘Ichovlarni ta’minlash uchun ilg‘or
sensor texnologiyasi va mashinani o‘rganish usullaridan foydalanadi. Metodologiyani quyidagi
bosqichlarga bo‘lish mumkin:
1. Sensorni tanlash va integratsiya.
Birinchi qadam tolalardagi namlikni aniq aniqlashga qodir mos sensorlarni tanlashni o‘z
ichiga oladi. Amaldagi asosiy sensorlar:
v' Imkoniyatlar datchiklari: namlik miqdori bilan o‘zgarib turadigan tolaning dielektrik
xususiyatlarini o‘lchash.
v' Mikroto‘lginli sensorlar: tolalar orqali o‘tadigan mikroto‘lginlarning zaiflashishi va fazaviy
siljishini o‘Ichash orqali namlikni baholang.
v' Infraqizil datchiklar: toladagi suv molekulalari tomonidan infraqizil nurlanishning yutilishi
asosida namlikni aniglang.
Ushbu sensorlar yagona o‘lchov tizimiga birlashtirilgan bo‘lib, ma’lumotlarning aniqligini
oshirish uchun sensor sintezini ta’minlaydi.
2. Ma’lumotlarni yig‘ish. O‘rnatilgan sensorlar doimiy ravishda tola namunalaridan ma’lumotlarni
to‘playdi. Ushbu xom ma’lumotlarga dielektrik xususiyatlar, mikroto‘lqinli signallar va infraqizil
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yutilish ko‘rsatkichlari kiradi. Ma’lumotlarni yig‘ish tizimi namlik tarkibidagi o‘zgarishlarni aniq
ushlab turish uchun yuqori chastotali namuna olishni ta’minlaydi.

3. Ma’lumotlarni oldindan qayta ishlash. Shovqinni yo‘qotish va tashqi ta’sirlarni tuzatish uchun xom
sensor ma’lumotlarini oldindan gayta ishlash juda muhimdir. Ushbu bosqich quyidagilarni o‘z ichiga
oladi:

v" Shovqinni kamaytirish: tebranishlarni yumshatish va tasodifiy shovginlarni olib tashlash
uchun filtrlarni qo‘llash (masalan, past chastotali, median).

v" Ekologik kompensatsiya: Sensor ko‘rsatkichlariga ta’sir qilishi mumkin bo‘lgan harorat,
namlik va boshqa atrof-muhit omillarini hisobga olish uchun ma’lumotlarni sozlash.

4. Kalibrlash. Kalibrlash har xil turdagi tolalar uchun algoritmning aniqligini ta’minlash uchun juda
muhimdir. Bunga quyidagilar kiradi:

v' Asosiy of‘rnatish: Har bir sensor uchun asosiy ko‘rsatkichlarni o‘rnatish uchun
standartlashtirilgan tola namunalarida ma’lum namlik darajasini o‘lchash.

v' Sozlash: Sensor chigishini haqiqiy namlik bilan bog‘laydigan kalibrlash egri chiziglarini
yaratish. Ushbu egri chiziglar xom sensor ma’lumotlarini mos ravishda sozlash uchun ishlatiladi.

5. Xususiyatlarni chiqarish.
Oldindan ishlangan va kalibrlangan ma’lumotlardan tegishli xususiyatlar olinadi. Bu
xususiyatlar quyidagilarni o‘z ichiga olishi mumkin:

v" Dielektrik doimiy: sig‘im sensori o‘qishlaridan olingan.

v' Mikroto‘lginli ~ signalni pasaytirish va fazani o‘zgartirish: Mikroto‘lqinli sensor
ma’lumotlaridan olingan.

v Infraqizil yutilish cho‘qqilari: infraqizil sensor ma’lumotlaridan aniglangan.

6. Mashinani o‘rganish modelini ishlab chiqish.
Chiqarilgan xususiyatlardan namlik miqdorini bashorat qilish uchun mashinani o‘rganish
modellari ishlab chigilgan. Bunga quyidagilar kiradi:

v' Ma’lumotlar to‘plamini yaratish: Xususiyatlar to‘plamidan va mos keladigan ma’lum namlik
darajalaridan keng qamrovli ma’lumotlar to‘plamini tuzish.

v Modelni of‘rgatish: Ma’lumotlar to‘plamida algoritmni o‘rgatish uchun regressiya
modellaridan (masalan, chiziqli regressiya, vektor regressiyasini qo‘llab-quvvatlash) va neyron
tarmoqlardan foydalanish.

v' Tasdiglash va sinov: modellarni o°zaro tekshirish usullaridan foydalangan holda tekshirish va
ularning aniqligi va mustahkamligini baholash uchun ularni alohida test ma’lumotlar to‘plamida
sinab ko‘rish.

Natijalar. Algoritmga umumiy nuqtai nazar.
Ushbu algoritm formuladan foydalangan holda tolaning namligini hisoblash uchun tizimli
yondashuvni belgilaydi.

»  Namlikni aniqlash uchun tavsiya etilgan algoritm quyidagi bosqichlarni o‘z ichiga oladi:

»  Namuna tayyorlash: M, tolaning namunasini olish va uni dastlabki massasini o‘Ichash.

»  Quritish jarayoni: Barcha namlikni olib tashlash va quruq massani o‘lchash uchun tola
namunasini quritish M.

»  Namlik miqdorini hisoblash: formuladan foydalanib etadi

> W =(52) + 100 W =\left (\frac {M_0} {M} \right) \kes 100 W=(MMp..)x100.

Bosqichma-bosqich algoritm

»  Boshlash: jarayonni boshlash.

»  Kirish boshlang‘ich massasi M;: Tola namunasining dastlabki massasini o‘lchang va yozib
oling.

»  Tola namunasini quriting: tola namunasini doimiy og‘irlikka yetguncha belgilangan haroratda
pechga yoki quritgichga joylashtiring.

Scientific-technical journal (STJ NamITI, NamTSI ITJ, HT’K HamHTII, 2024, T.2, Ve 1) -37 -


http://www.ntsi.uz/

TO*QIMACHILIK VA MODA SANOATIDA ILM-FAN VA INNOVATSIYALAR m%

»  Quruq massani o‘lchang M: Quritgandan so‘ng, tola namunasining quruq massasini o‘lchab
va yozib olish kerak.

> Namlik miqdorini hisobla W: Formuladan foydalaning W = (%2) 100, W = \lefi(
\frac{M_0} {M} \right) \kes 100IN=(MMO0..)x100 namlik miqgdorini hisoblash uchun.

»  Chiqish natijalari: Namlikni ko‘rsatish.

»  Tugatish: jarayonni yakunlash.

Algoritm blok sxemasi.

I-rasm. Tola tarkibidagi namlikni aniqlash algoritm blok sxemasi.

Ushbu algortim bo‘yicha python dasturida olingan natijalar quyidagicha ko‘rinish xosil
qilada.

1-xolat.
import numpy as np
import matplotlib.pyplot as plt
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# Step 1: Define the constant value for M 0

M 0=100

# Step 2. Define the range for M

M = np.arange(10, 210, 10) # M values from 10 to 200 in increments of 10
# Step 3: Initialize an empty list for W values (not necessary with numpy)
# Step 4: Calculate W for each value of M

W=M _0/M)*100

#Step 5: Plot W against M

plt.figure(figsize=(10, 6))

plt.plot(M, W, marker='o", linestyle="-', color="b’)
plttitle("Graph of W= (M _0/M) * 100"
plt.xlabel('M’)

pltylabel('W")

plt.grid(True)

plt.show()

2-xolat.

import numpy as np

import matplotlib.pyplot as plt

# Step 1: Define the constant value for M 0

M 0=100

# Step 2: Define the range for M

M = np.arange(10, 210, 10) # M values from 10 to 200 in increments of 10
# Step 3: Calculate W for each value of M
W=M_0/M)*100

# Step 4: Plot W against M

plt.figure(figsize=(10, 6))

plt.plot(M, W, marker='o ", linestyle="-', color="'b")
plt.title("Graph of W = (M _0/M) * 100’
plt.xlabel('M")

pltylabel('W")

plt.grid(True)

plt.show()

Graph of W = (M_0 /M) * 100
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2-rasm. Tola tarkibidagi namlikni aniqlash grafigi.

Algoritm namligi ma’lum bo‘lgan turli xil tola namunalari yordamida sinovdan o‘tkazildi.
Natijalar an'anaviy o‘lchash usullariga mos keldi, bu algoritmning aniqligi va ishonchliligini
ko‘rsatdi. Algoritmning soddaligi namlik miqdorini tez va aniq aniqlash talab qilinadigan sanoat
jarayonlariga oson integratsiya qilish imkonini beradi.
____________________________________________________________________________________________________________________________________]
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Muhokama. Tolaning namligini aniqlash algoritmlarini ishlab chiqish va amalga oshirish
akademik va sanoat doiralarida katta qiziqish va munozaralarga sabab bo‘ldi. Ushbu munozarada
ushbu algoritmlar bilan bog‘liq turli jihatlar, jumladan, ularning qo‘llanilishi, muammolari va
kelajakdagi yo‘nalishlari ko‘rib chigiladi.

v' Tlovalar:

»  To‘qimachilik sanoati: To‘qimachilik sanoatida tolalar va iplar sifatini ta’minlash uchun
namlikni aniq o‘lchash juda muhimdir. Ushbu algoritmlar to‘qimachilik ishlab chiqaruvchilariga
ishlov berish parametrlarini optimallashtirish va mahsulot nugsonlarini minimallashtirish imkonini
beradi.

»  Qishloq xo‘jaligi: Qishloq xo°jaligida namlik miqdori don va urug‘lar kabi ekinlarning sifati
va saqlash barqarorligiga ta’sir qiladi. Namlikni aniqlash algoritmlari fermerlarga hosil sifatini saglab
qolish uchun o‘rim-yig‘im vagqtlari va saqlash sharoitlarini optimallashtirishda yordam beradi.

»  Materialshunoslik: Materialshunoslikda namlik miqdori tola bilan mustahkamlangan
kompozitlarning mexanik xususiyatlari va chidamliligiga ta’sir qiladi. Algoritmlar tadqiqotchilar va
muhandislarga moddiy xulg-atvorni tavsiflashda va takomillashtirilgan ishlab chiqarish jarayonlarini
rivojlantirishda yordam beradi.

v" Qiyinchiliklar:

»  Sensor integratsiyasi: Bir nechta sensorlarni birlashtirilgan o‘lchov tizimiga integratsiyalash
sensorni kalibrlash, sinxronizatsiya va ma’lumotlarni birlashtirish kabi texnik muammolarni keltirib
chiqaradi.

»  Atrof-muhitning o‘zgaruvchanligi: Harorat va namlik kabi atrof-muhit omillari namlik
o‘lchovlariga ta’sir qilishi mumkin, bu esa mustahkam kalibrlash va kompensatsiya usullarini talab
qiladi.

»  Algoritmning murakkabligi: To‘g‘ri algoritmlarni ishlab chiqgish signalni qgayta ishlash,
mashinani o‘rganish va tolali materiallar bo‘yicha domenga xos bilimlarni talab qiladi.

»  Haqiqiy vaqtda amalga oshirish: Sanoat sharoitida real vaqt rejimida namlikni o‘lchash
algoritmlarini amalga oshirish o‘z vaqtida nazorat qilish harakatlarini ta’minlash uchun samarali
ma’lumotlarni qayta ishlash va qayta aloga mexanizmlarini talab qiladi.

v' Kelajakdagi yo‘nalishlar:

»  llg‘or Sensor Texnologiyalari: Sensor texnologiyasidagi davom etayotgan yutuqlar, masalan,
giperspektral tasvirlash va terahertz spektroskopiyasi namlikni o‘lchash imkoniyatlarini oshirishga
va’da beradi.

»  IoT va Al bilan integratsiya: namlikni o‘lchash algoritmlarini Internet of Things (IoT)
platformalari va sun'iy intellekt (AI) tizimlari bilan integratsiyalash jarayonlarni avtomatlashtirilgan
boshgqarish va prognozli texnik xizmat ko‘rsatish imkonini beradi.

»  Ko‘p modali sezish: Optik, akustik va mexanik sensorlarni oz ichiga olgan bir nechta sezish
usullarini birlashtirish namlikni yanada kengroq tavsiflash uchun qo‘shimcha ma’lumot berishi
mumkin.

»  Barqarorlikka e'tibor: Barqaror jarayonlar va materiallarni ishlab chiqish, ekologik toza
namlikni o‘lchash texnikasi va algoritmlari bo‘yicha tadqiqotlar olib borishga e'tibor kuchaymoqda.

»  Sanoat 4.0 integratsiyasi: namlikni o‘lchash algoritmlarini Industry 4.0 ramkalariga
integratsiyalashuvi aqlli ishlab chiqarish muhitida uzluksiz ulanish va ma’lumotlar almashinuvini
osonlashtiradi.

Aslini olganda, tolaning namligini aniqlash algoritmlari atrofidagi munozara ularning
sanoatning turli sohalarida muhim rolini va texnik qiyinchiliklarni yengish va innovatsiyalarni
rivojlantirish bo‘yicha olib borilayotgan sa’y-harakatlarini ta’kidlaydi. Ushbu sohadagi tadqiqot va
ishlanmalar rivojlanishda davom etar ekan, ushbu algoritmlar jarayonlarni optimallashtirish,
mahsulot sifatini oshirish va turli sektorlarda barqarorlikni rag‘batlantirishda tobora ajralmas rol
o‘ynaydi.
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Xulosa. Taqdim etilgan algoritm tolaning namligini aniqlashning amaliy va samarali usulini
tagdim etadi. Asosiy massa o‘lchovlari va to‘g‘ridan-to‘g‘ri hisob-kitoblardan foydalangan holda, bu
usul murakkabroq va vaqt talab qiladigan usullarga ishonchli alternativani taklif qiladi. Ushbu
yondashuv sifat nazorati va jarayonni optimallashtirishni kuchaytirib, turli sohalarda osongina
qo‘llanilishi mumkin.

Tolaning namligini aniqlashning ilg‘or algoritmlarini ishlab chiqish va amalga oshirish
sanoatda o‘lchash va jarayonni boshqarishda sezilarli sakrashni anglatadi. Eng zamonaviy sensor
texnologiyasi, murakkab ma’lumotlarni qayta ishlash texnikasi va mashinani o‘rganish
algoritmlaridan foydalangan holda, bu tizimlar namlikni o‘lchashda misli ko‘rilmagan aniqlik,
ishonchlilik va samaradorlikni taklif etadi.

Kapasitans, mikroto‘lqinli va infraqizil kabi bir nechta sensorlarning integratsiyasi keng

qamrovli ma’lumotlarni to‘plash imkonini beradi, sensor termoyadroviy texnikasi atrof-mubhit
omillarini qoplash va shovqinni minimallashtirish orqali o‘lchov aniqligini oshiradi. Muayyan tolalar
turlariga moslashtirilgan qat'ty kalibrlash jarayonlari orqali ushbu algoritmlar o‘lchovlarning aniq va
tahlil qilinadigan material xususiyatlariga mos kelishini ta’minlaydi.
Bundan tashqgari, mashinani o‘rganish modellarining kiritilishi algoritmga murakkab sensor
ma’lumotlaridan namlik miqdorini ajoyib aniqlik bilan ekstrapolyatsiya qilish imkonini beruvchi
bashorat qilish imkoniyatlarini beradi. Haqiqiy vaqtda monitoring va qayta aloga mexanizmlari
algoritmning o‘zgaruvchan sharoitlarga moslashishini, hatto dinamik sanoat muhitida ham ishlashini
ta’minlaydi. Ushbu algoritmlarni laboratoriya sinovlari va dala sinovlari orqali tasdiglash ularning
to‘qimachilik va qishloq xo°jaligidan tortib materialshunoslik va boshqa sohalarda turli xil ilovalarda
samaradorligini ko‘rsatdi. Jarayon samaradorligini oshirish, mahsulot sifatini yaxshilash va
resurslarni boshqarishni optimallashtirish qobiliyatiga ega ushbu algoritmlar tola bilan bog‘liq
sohalarda namlik o‘lchashda inqilob qilishga tayyor.

Texnologiyalar rivojlanishda davom etar ekan, ushbu algoritmlarni doimiy ravishda
takomillashtirish va takomillashtirish ularning imkoniyatlarini yanada oshiradi, sanoat jarayonlarida
innovatsiyalar va optimallashtirish uchun yangi imkoniyatlar ochadi. Aslida, tolaning namligini
aniqlash algoritmi fanlararo hamkorlikning kuchidan dalolat beradi, o‘lchov fanida va sanoat
avtomatizatsiyasida mumkin bo‘lgan chegaralarni kengaytiradi.
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BOLALARNING O°‘SISH PARAMETRLARINI JAHON SOG‘LIQNI SAQLASH
TASHKILOTINING METODIKASI ASOSIDA ANIQLASH

TAbduraxim Xojiyev, 10 ‘g ‘iloy Turdiyeva
INamangan to ‘gimachilik sanoati instituti,

Annotasiya. Tadqiqotlarning maqgsadi ona va bola uchun har tomonlama
qulay bo‘lgan transformatsion sumka konstruktsiyasini qurish va ishlab
chiqarishga joriy qilish bo‘lib, shu maqgsadda tadqiqotlar olib borildi. Ilmiy
tadqgiqotlar mobaynida JSSTning metodikasi asosida bir yoshgacha bo‘lgan
bolalarning o°sish parametrlari, bolalarning oyiga qarab massasining oshib
borish ko‘rsatkichlari aniglandi. Bolaning vazni va bo‘yining o‘sish meyorini
aniqlash uchun bolaning jinsi, tug‘ilgan sanasi, vazni va bo‘yi kiritiladi.
Ushbu metodika asosida bolaning nafaqat yoshiga, balki uning jinsiga qarab
ham vazn va bo‘yini har tomonlama baholanadi. Tadqiqotlarimizning
ko‘rsatishicha, o‘g‘il va gizlarning vazni va o‘sishi har xil bo‘ladi. JSSTning
metodikasi asosida Namangan, Farg‘ona va Toshkent shaharlarida tug‘ilgan
400 dan ortiq chagaloglarning o‘sish va massa meyorlari bir kungacha aniqlik
bilan metodika asosida aniqlandi. Bir oylik bo‘lganda qizlar 3,2-5,2 kg, o‘g‘il
bolalarniki 3,4-5,6 kg o‘sishi kuzatildi, bir oylikda gizlar 500-900 gr ga, o‘gil
bolalar esa 500-1200 gr ga o‘sib borishi aniqlandi. Aniglangan bir yoshgacha
bo‘lgan bolalarning o‘rtacha vazni va uzunligi asosida, bolalar uchun
transformatsion sumka yangi model namunasi konstruksiyasi va uni tikish
uchun tanlangan xomashyo ishlab chiqishga tavsiya etildi.

Kalit so‘zlar. (JSST) metodikasi, o‘lcham, massa, og‘irlik, vazn,
ko‘rsatkichlar, uzunlik.

Kirish. Bolaning bo‘yi va vazni chaqalogning meyorli rivojlanishini baholashning eng muhim
ko‘rsatkichlaridan biri hisoblanadi, aynigsa chaqaloglarda, ya’ni hayotning birinchi yilidagi
bolalarda. Buning uchun pediatrlar bolaning yoshiga qarab balandlik va vazn me’yorlarini
ko‘rsatadigan ma’lum jadvallar bo‘yicha nazorat qiladi. Tadqiqotlar mobaynida tanlangan
transformatsion bolalar sumkasini konstruksiyasini ishlab chigarish uchun bizga aniq o‘lchamlar
kerak bo‘ladi [1, 2, 3, 4]. Buning uchun butunjahon sog‘ligni saqlash tashkilotining (JSST)
chaqaloglarning o‘sish va massasi meyorlarini bir kungacha aniqlik bilan hisoblash metodikasidan
foydalanildi [5]. Bu metodika 2007-yilda ishlab chiqilgan va u bir yoshgacha bo‘lgan bolalarning
oyma-oy va kunigacha o‘sish va massasi ko‘rsatkichlarini aniqlab beradi. Bolaning vaznni va
balandligi meyorini aniqlash uchun bolaning jinsi, tug‘ilgan sanasi, vazni va bo‘yi kiritiladi. Ushbu
kalkulyator asosida nafaqat bolaning yoshiga, balki uning jinsiga qarab ham vazn va bo‘yini har
tomonlama baholab beradi. Tadqiqotlarimizning ko‘rsatishicha o‘g‘il va gizlarning vazni va o‘sishi
har xil bo‘ladi.

Yangi tug‘ilgan chagalogning o‘rtacha vazni 3,2-3,4 kilogramni tashkil etadi. Biroq, eng to‘liq
sog‘lom tug‘ilgan chaqaloglar har qanday joyda 2,6 - 3,8 kilogram oralig‘ida bo‘ladi. 2,5 kilogramdan
vazni kam tug‘ilgan chaqaloqlar vazni kam hisoblanadi, 4 kilogramdan og*ir tug‘ilsa vazni meyordan
oshiq hisoblanadi. JSSTning metodikasi asosida Namangan, Farg‘ona va Toshkent shaharlarida
tug‘ilgan 400 dan ortiq chaqgaloglarning o‘sish va massa meyorlari bir kungacha aniqlik bilan
hisoblash metodikasi asosida aniqglandi. Ushbu o‘sish jadvallari sog‘lom, to‘liq muddatli
chaqaloglarga mo‘ljallangan. Unga ko‘ra yangi tug‘ilgan qiz va o‘g‘il bolalarning vazn va balandlik
ko‘rsatkichlari aniglangan, qiz bolalarning o‘rtacha vazni ko‘rsatkichlari 2,6-3,8 kilogramni, o‘g‘il
bolalarniki 2,8-3,9 kilogramni tashkil qildi. Bir oylik bo‘lganda qizlar 3,2-5,2 kg, o‘g‘il bolalarniki
3,4-5,6 kg o‘sish kuzatildi, bir oylikda qgizlar 500-900 gr ga, o‘gil bolalar esa 500-1200 gr ga o‘sib
borishi aniglandi. Ikki oylik chagaloglar, qiz bolalar vazni 4-6,5 kg, o°g il bolalar esa 4,4-6,8 kg ligi
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aniqlanib, ikkinchi oyda chagaloglar vazni o‘rtacha 800-1200 gr o‘zgargani aniqlandi. 6 oylikda
qizlar 5,8-9,2 kg ni, o‘g‘il bolalar 6,4-9,4 kgni tashkil etdi, olti oyda chaqaloqning o‘rtacha vazni ikki
barobarga ortishi aniglandi. 12 oy ya’ni bir yil davomida chaqaloglarning o‘rtacha vazni qizlar uchun
8,1-11,3 kgni, o‘g‘il bolalarniki 8,8-11,7 kg ni tashkil etdi (1-jadval).

Chagqaloqglarning bir yil davomida o‘rtacha vazn va o‘sish parametrlari. 1-jadval.

Qiz bola O‘g‘il bola
Yoshi Massa, kg Bo‘y, sm Massa, kg | Bo‘y, sm
O‘rtacha O‘rtacha O‘rtacha | O‘rtacha
ko‘rsatkich | ko‘rsatkich | ko‘rsatkich | ko‘rsatkich
Yangi tug‘ilgan 2,6-3,8 50-54 2,8-3,9 50-56
1 oylik 3,2-5,2 50-57 3,4-5,6 51,1-58
2 oylik 4,0-6,5 53,2-56 4,4-6,8 54,7-60
3 oylik 4,6-7,2 55,8-60 5,1-7,4 57,6-62,2
4 oylik 5,1-8,0 58-62 5,6-8,2 60-64,8
5 oylik 5,5-8,6 59,9-65 6,1-9,2 61,9-68,2
6 oylik 5,8-9,2 61,5-69 6,4-9.4 63,6-71,6
7 oylik 6,1-9,6 62,5-70 6,7-10 65,1-72,1
8 oylik 6,3-10 64,3-72 7,0-10,5 66,5-74
9 oylik 6,6-10,2 65,6-74,7 7,2-10,8 67,7-76,2
10 oylik 6,8-10,7 67-76 7,5-11,1 69-77,6
11 oylik 7,0-11,0 68-77,5 7,7-11,3 70,2-78,9
12 oylik 8,1-11,3 69,2-78 8,8-11,7 71,3-80,2

Metodikaga asoslanib aniqlangan yangi tug‘ilgan qiz bolalarning o‘rtacha bo‘yi
ko‘rsatkichlari 50-54 sm ni, o‘g‘il bolalarniki 50-56 sm ni tashkil qildi. Chaqaloglar dastlabki olti
oyda oyma — oy bo‘yining o‘sishi o‘rtacha 2,5 sm ni tashkil etdi. Olti oydan so‘ng bir yoshgacha
o‘rtacha oyma-oy 1,5 smdan o°sib borishi aniglandi. Bir yoshda qiz bolalar o‘rtacha 69,2-78 sm,
o‘g‘il bolalar 71,3-80,2 sm ga o‘sishi aniglandi. Quyidagi 2-jadvalda chaqaloglar o‘rtacha vazn va
balandligi bir oydan bir yilgacha o‘rtacha ko‘rsatkichlari ko‘rsatilgan. Bu jadval 50 foizdan 95
foizgacha aniqlikni ko‘rsatadi, (2-jadval).

Yosh bolalarning osish parametrlari 2-jadval

Qiz bola O‘g‘il bola
Yoshi Massa, kg Bo‘y, sm Massa, kg | Bo‘y, sm
O‘rtacha O‘rtacha O‘rtacha | O‘rtacha
ko‘rsatkich | ko‘rsatkich | ko‘rsatkich | ko‘rsatkich

Yangi tug‘ilgan 3,320 51 3,456 51
1 oylik 4,100 53,7 4,500 54,5
2 oylik 5,200 56,9 5,500 58,4
3 oylik 6,000 60,2 6,200 61,4
4 oylik 6,300 62,1 6,500 63,9
5 oylik 6,700 64 7,000 65,9
6 oylik 7,100 65,7 7,500 67,6
7 oylik 7,800 67,3 8,000 69,2
8 oylik 8,500 68,7 8,700 70,6

9 oylik 8,800 70,1 9,100 72
10 oylik 9,000 71,5 9,500 73,3
11 oylik 9,350 72,8 9,890 74,5
12 oylik 9,900 74 10,500 75,7

O‘tkazilgan tadqiqotlar natijasida o‘rtacha 1 oylik qiz bola chaqgaloglarning 50% dan
ko‘pining vazni 4,100 gr va bo‘yi 53,7 sm ni, o‘g‘il bolalar vazni esa 4,500 kg va 54,5 sm ni tashkil
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etishi aniqlandi. Bir yosh bo‘lganda qiz bolalar vazni o‘rtacha 9,900 gr ni, bo‘yi 74 sm ni, o‘g‘il
bolalar vazni esa 10,500 kg va bo‘yi o‘rtacha 75,7 sm ni tashkil etdi, 1-rasm.

1 5 —I Illll,
—— 7

] ) —

34 5 7 9 12

10 41

I-rasm. Bir yoshgacha bo‘lgan o‘g‘il va qiz bolalarning massa (kg) ko‘rsatkichlari.
Ushbu o°sish grafikasida sog‘lom, to‘liqg muddatli chagaloglarning vazni kg asosida
aniqlangan. Unga ko‘ra yangi tug‘ilgan qiz va o‘g‘il bolalarning vazn va bo‘yining o‘sib borish
ko‘rsatkichlari bir-biridan farq qildi, 2,3- rasmlar.

1 2 3 4 5 & 7 8 9 10 11 1z

2-rasm. O‘g‘il bolalarni o‘rtacha bo‘yining o°‘sib borish ko‘rsatkichlari (sm).

1 2 3 4 5 B 7 8 9 10 11 12

3-rasm. Qiz bolalarni o‘rtacha bo‘yining o°sib borish ko‘rsatkichlari (sm).

Quyidagi jadvallardan va gistogirammalardan ko‘rinib turganidek, qiz va o‘g‘il bolalarning
o°sib borish ko‘rsatkichlari bir xilda bo‘lmasligi aniglandi. O°g‘il bolalarning bo‘yining o‘sishi va
vaznning oshishi qizlarnikiga qaraganda tezroq rivojlanadi, (3-jadval).

Bolaning yoshiga qarab massasining oshib borish ko‘rsatkichlari. 3-jadval.

Bolaning Massasining oshib borishi,gr Bo‘yining
yoshi 0°sib borishi,
Qiz bolalar O‘g‘il bolalar sm
I oy 300-900 400-1000 3
20y 400-1300 400-1300 3
3 oy 500-1200 600-1300 2,5
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4 oy 500-1100 400-1200 2,5
S oy 300-1000 400-1100 2
6 oy 300-1000 400-1000 2
7oy 200-800 200-1000 2
8 oy 200-800 200-800 2
9 oy 100-600 200-800 1,5
10 oy 100-500 100-600 1,5
11 oy 100-500 100-600 1,5
12 oy 100-500 100-600 1,5

Bir oylikdan olti oylikka gadar qgizlar 300-900 gr, o°gil bolalar esa 400-1000 gr oralig‘ida o‘sib
borishi aniqlandi. Tekshirishlar yetti va sakkiz oylikda qizlar 200-800 gacha, o‘gil bolalar esa 200-
1000 gr oralig‘ida, o‘ndan o‘n ikki oylikka gadar qizlar 100-500 gr gacha, o‘gil bolalar esa 100-600
gr oralig‘ida o‘sib borishini ko‘rsatdi. Shuningdek, bo‘yining o‘sib borish ko‘rsatkichlari deyarli bir
xilni tashkil etdi, 4-rasm.

1 2 3 4 5 6 7 8 9 10 11 1z

4-rasm. Bir yoshgacha bo‘lgan o‘g‘il va qiz bolalarning bo‘yini oyma-oy oshib borish

ko‘rsatkichlari, (sm).

4- rasmdan ko‘rinib turibdiki, bolalar 1,2-oylarda 3 smdan, 3,4-oylarda 2,5 sm, 5-8-oylarda 2
sm, 9-12 oylarda 1,5 smdan o‘sib borishi aniglandi. E’tibor beriladigan bo‘lsa, chaqaloq dastlabki 1-
2 oylik davrida eng tez o‘sgan, 3-4 oylarda va keyinchalik, har 4 oyda o‘sish 0,5 sm ga kamayib
borgan. 12 oylik qiz bolalarning bo‘yi o‘rtacha 74 cm ni, o‘g‘il bolalarda esa 75,7 sm ni tashkil etdi.
Charm materialidan transformatsion sumkani parametrlarini aniqlashda ushbu ko‘rsatkichlar asos
qilib olindi.

Qiyosiy analizlar, ko‘rsatkichlar aynan shu yoshdagi chagaloglarning rivojlanishida:- vazning
og‘irlashishi va bo‘yining o‘sishi 30 yil muqaddam tahlillarga solishtirganda har ikkala
ko‘rsatkichning kamayganligini ko‘rsatdi. Bu ko‘rsatkichlarga mos ravishda vazning 1 kg atrofida,
bo‘yi 2 smga kamaygani aniqlandi. Olib borilgan o‘rganishlar davomida , O‘zbekistonda

Xulosa. Butunjahon sog‘ligni saqglash tashkilotining (JSST) chaqaloglarning o‘sish va
massasi meyorlarini bir kungacha aniqlik bilan hisoblash metodikasi asosida bir yoshgacha bo‘lgan
bolalarning oyma-oy va kunigacha o‘sish va massasi ko‘rsatkichlarini aniglab olindi. Bolaning vazni
va balandligi meyorini aniqlash uchun bolaning jinsi, tug‘ilgan sanasi, vazni va bo‘yi kiritildi va
kalkulyator asosida nafaqat bolaning yoshiga, balki uning jinsiga garab ham vazn va bo‘yning
uzunligi aniqlandi. Tadqgiqotlar mobaynida tanlangan transformatsion bolalar sumkasini
konstruksiyasini ishlab chiqarish uchun biz JSST metodikasi asosida sumkada tashiladigan yukning
aniq parametrlarini aniglab oldik. Aniglangan bir yoshgacha bo‘lgan bolalarning o‘rtacha vazni va
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uzunligi asosida, bolalar uchun transformatsion sumka yangi model namunasi konstruksiyasi va uni
tikish uchun tanlangan xomashyo ishlab chiqgishga tavsiya etildi.
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UKKH KATJIAMJIA TPUKOTAXK TYKUMAJIAPUHA
“LX-280-T” PYCYMJIM SICCHU UKKH UTHAJTOHJIM TPUKOTAXK TYKYB
MAHIINHACHJA O TEXHOJIOTUACUHU TAKOMUJUVTAINTUPUII

HUpooa Kamanosa
Hamanean mykumayunux canoamu uHCmumymu

Kupu. Vkky KaTiaMmiau TpUKOTaX1a KaTiiaMIapHUu OUPUKTUPUIIUILY aCOCUM €KUM KYIIMMyYa
uruiap €paamuaa amanra omupwiagu. XoMamé capGuHd KaMaWTUPUII MaKCaauaa TPUKOTaKHUHT
TECKapU I03aCHHU €TapiM Japaxkaja TYJIJAMPUII y4dyH IacT HaBIuW TaOMMH KajlaBa HILIapAaH
dhoigamaHuIT MyMKHH.

YMmyMmaH, Oup KaBaTiu TYKHUMaHH KyIIMM4Ya WIUIap OWiaH OMPUKTHUPUII Ma3Kyp TypyXJarta
TPUKOTXHUHI Oapya CTPYKTypacH y4dyH Xoc OYnuO, ymap mryHaad TYKWIaauku, OyHAa HIUiap
TPUKOTX F03acHUra YMKMaraH XOJiJia, OJii Ba OpKa TOMOHHU Oyiinmua Oapya €xku O0ab3u OMp Xayka
NPOTSDKKACH YCTH/IA MPECC SIPUM XajKa TallulaHMacH KypuHuImMaa xoinamany. [y Ounan 60FmuK
OynraH X0J/1a, OJJ1 Ba OpKa KaTjiaMJIapHU TYKHII YYyH KYJUTaHWJIAAUTaH UIUIapJaH Toja TPKUOH,
(bU3MK-MEXaHUK KYpcaTKU4japu, YM3MKIU 3UYINTH, paHTd Oyiudua ¢apk KWIyBYM KyIIMMYa
OupuKTUPYBUM UMl cudaruaa ¢oiagaHUIl UMKOHM XaM MaBXyd. ByHUHT 3Ba3ura TpUKOTaXKHUHT
napamMeTpiapH, XyCyCHSTIapy Ba TAIKW KYPUHMIIM AXIIWIaHaAu. bupukrtupyBum un cudaruaa,
TYKUMa TapkuOU Typura OOFJIMK OyiMaraH IOKOpU KUPUINYBYaH MIMJAH (oijganaHum xucoOura,
TPUKOTQX 3HWINITHMHUA OLIMPHINTa, YHUHI HCCHKJIUK Cakjlall XyCyCHUSTHHH Ba pernbediu
KYPUHUIIUHY SXIIWJIAIIra SpUIIAIT MyMKUH. WHrMuKka OMpUKTUPYBUM UILIApHU KYJUIall Xucooura
TPUKOTXHMU 1032 TYIAMPWIMIIMHU OHIMPHINTAa XaM OSPUIIMII MyMKHH OYnanu. Momomukw,
OMPUKTUPYBYM I XaJIKa OMIaH Oupra TYKUIMac 9KaH, y X0JIa acoc uiu cudaruaa ap30HpoK, Kam
NUIIUTHITAH, aHYaruHa KaJMHPOK KalaBa MIJaH (oijanaHuil XaM MYMKUH. bupukrtupyBun
UIUTApHU KUCKAPYBYAHJIMTHMHM OIIMPHUIN XHCOOUTa Kamiamjap opacuaard MacodaHd OLIMPHII
MYMKHH, OyHHHT HaTHXKacH/J1a KaJIMH MaTo OJMHUIIKTa spuiwiaan. TYKuma Kymumya umiap Ounan
OMPUKTUPUITAHIUTH Ty]ailnu, acocuil ungad QoiganaHu® OUPUKTUPUII yCyiau OWUIaH OJIMHIaH
MKKH KaTJamJIu TPUKOTAX Y4yH cap(iaHaguraH KajaBa Wnra HucOaTaH, acocuil kanasa un caphu
kaM OYynmaau. ByHUHr HaTwkacuaa TPUKOTaXXHM OJI] Ba OpKa TOMOHJIApU IapaMeTpiapuHU
Y3rapTUpHI MyMKHH, Oy MKKH KaTJaMJId TPUKOTAXHUHT ONTHMAaJ IMapaMeTp-JIapuHU OJIMIIIA XKyda
MYXHUM axamusrtra sra [1].

BupuktupyBun uruiapia HUCOMH KUCKApHUII KaM OYNTaHiaurd cababiu TPUKOTAXHUHT SHU
Oyiinua Yy3WIyBYAHJIUTHHUA aHYarkHa 4Yerapajam MYMKHH. Arap TPUKOTaX CTPYKTypacura
KaHJAUIUp SHIM UIUIap €KW XajKa Ty3WIMIINra yXIIaml 3JeMEHTIap KUPUTHICA, TPUKOTAXKHUHT
XyCyCHSITH Ba apaMeTpiapyuHy Y3rapuily OU3ra MabiIyM.

Xutoitauar “LONG XING” ¢upmacuna nnmabd unkapuinran “LX-280-T pycymunaru siccu
WKKM WTHAJOHJIM 3aMOHABUI TPUKOTaX TYKyB MAalIMHA-CHHUHI TEXHOJIOIMK MMKOHHATIAPUIAH
TymuK  oiinanannb, TYyKMMa TapKHOWAArd WIUIAPUHU MHUKIOPHHU TPHUKOTAX TYKUMACHHU
TEXHOJIOTMK NapaMeTpiapura Ba (pU3MK - MeXaHUK XyCyCUSATIapura TaAbCUPUHHI TAAKUKOTIAII XaM/a
MKKH KaTJIaM-JI1 TPUKOTaX TYKUMa TypJIapuHU KEHTaWUTHPUIL MaKCaauia, UKKHA KaTJIaMIM TPUKOTaX
TYKUMACHHUHT 7 Ta BAPMAHTUHM TY3WJIHUILY Ba OJUII YCYJJIapU MIUIA0 YUKUIIIH.

Wkku Katiamiy TPUKOTAX TYKUMACHHU SIHTH TY3WINIIMHY SIPATHIIIA, MaBKy[l OYIraH HKKU
KaTjaMmJId TPUKOTAXK TYKUMaJapUHUHT Ty3uiaunuiapu Ba “LX-280-T” pycymuaaru siCCH HKKH
WTHAJIOHIM TPUKOTAX TYKYB MAIIMHAHWHT TEXHOJIOTUK WMKOHHUSTIAPU TAXIWJI KWIHO YHKHIIH.
TYKuMaHu O0FII0BUM OMpUKManapy Oyiinua HKKHM KaTJaMIId TPUKOTaXXHU OMp HeuTa aCoCHUM rypyxra
aXpaTUIll MyMKHH: UKKHTa 0o TyKuMa (KyHJanaHrura €ku OyimamMacura TYKWiIran) OupUKTUPUO
TYKWITaH, XOCHWJIAIM TYKMMajlap,HaKIUIM TYKWIraH TYKMMaJap, XOCWIa Ba HAKUUIM TYKWITaH
TPUKOTAX TYKUMajapu. BUpUKTUPYBYM JIeMEHTIApHU XOCHIT KWL yCylu OYiinua MKKH KaTJaMiIu
TPUKOTAX TYPTTa KUUUK Trypyxjapra Oynunanu: gyrep ycynauna oupukrupui (P), npecc ycynuaa
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oupuktupui (IIp), apkokmu ycymna oupukrupuin (A), korutama ycynna oupukrupui (K). Saru
TY3WIMIIUIM, IIAKJ CAKJIOBYM MKKHU KaTJIaMJId TPUKOTAXK TYKUMAJIapUHU TY3WIMILMHU SpaTuilia
OMPUKTUPUIIHUHT npecc ycynuaaH doipananmwiau. Taknud KuamHaéTrad MKKH KaTJIaMIH TPUKOTaXK
tykumanapu “LX-280-T”’pycymuiaru siccu UKKM UTHAJIOHJIM TPUKOTAXK TYKYB MalllMHacHaa KyhHuaa
HOMJIApHY KEJITHPWITaH XoMalénapaan Goigananuo uimiad ynkapwiras [2 .

Wkxu KatmaMiay TPUKOTaX TYKUMaJapUHHU MIUIA0 YMKApHUILAA YM3UKINHN 3uuauru 20 Tekc
raxTa KajlaBa MIUJAAH Ba XAKUKAW YM3UKIU 3UWIurd 16,7 tekcnu monuakpuinonutpuwul (ITAH)
KajaBa MIUIapuaaH (oigananud UKKH KaTiaMiIln TPUKOTAKHHU 6 XU BapUaHTH MIIUIA0 YHKAPHUIITAH.
By UKKU KaTiaamiid TPUKOTAXK TYKMMallapUHUA UKKH X UIiapaad ¢oiinananub unad ynKapuiaan
MakcaJl, UKKU KaTIaMJd TPUKOTAXKHU SHH Ba OYiiM OVilMua NHUINMUKIWNTAHA Ba IMAKI CaKJIAIl
XyCYCHUSTIIADUHU OLLIAPUILI.

SAccu uxkku urnagonnu “LX-280-T” pycymiau mMaminHaza OJIMHIaH UKKU KaTJIaMJIM TPUKOTaX
TYKUMACUHUHT | - BApUaHTHHU TY3UJIUINU Ba Tpadukiu E3yBu | - pacMia KeNTUpUIITran 0ynuod, yHUHT
TYKWIMIIM ~ KyHujaruga amajira OLIMpWITaH: - MAalIMHAaHWHI KapeTKacu 4arJaH YHITa
XapakaTliaHTaH/la TYKUMa-HUHT OMpPUHYM Xallka KaTOPUHU TYKHINJA OpKa TOMOHJArd WTHAJOH
WTHaJapu OWTTa UTHA Tanuiad, KeTMA-KeT UIUIANIN Ba YM3UKINNA 3uaury 20 Teke X 2 maxra KajxaBa
UIAaH XOCHJIANMH TJ1aJlb XallKa KaTopilapuHu Xocud KwiraH. OJau UTHAaJOH WUTrHajlapu Oy BakTaa
TYKUII KapaéHuJa WIITUPOK STMaiau. MrHamap Ba TypTKUWIAPHUHT TYpiM HO3ULMsUIapUAAH
doiinanaHuI 5Ba3ura, UrHajaap TAaHJIOBU aMaira OMMPUWINO, KapeTKa YHITIaH Yanra KalTHUIIH/Ia OpKa
TOMOH WTHAJOHJap-Aard WrHajap TYJIUK OyJIMarad Tyrajjail XOJaTura KyTapuiaaaud Ba SHTU HII
Oepuiaay JIEKMH ACKU XalKa TalllaHMaWlIu, OJIM WTHAJO0H WTHajapuia ONIUI XalKa KaTOpUHU
yu3uKHi 3uwmru 16,7 teke x 2 6ynran [TAH kanaBa ungan nmpecc TYKMMAacH TYKWITaH, SHA OpKa
TOMOHJIard UTHAJIOHHUHI TOK HWTHajlapuja Npec TYKUMAacHHU SPUM XaJlKa TallIaHMAach XOCHJ
KuiauHrad. llpec TYyKumMacuHM SpuM Xajika TallIaHMAacH XOCWJ KWIraH WrHajapra un Oepuira,
JIEKHH MPeCcC IPUM XaJIKa TalllJTAHMACH Ba 3CKH XaJIKa KEMHMHTU KaTop TYKWIMAaryHya TaljaHMan .

I - BAPUAHT

1-pacm. MkKku KaTiaaMiiM TPUKOTaX TYKUMACUHUHT (a) Ty3uwiIuiM Ba (0) rpadukiiu €3yBu

WrnanoH kapeTkacu 4arnjaH yHra stHa XapakamIaHraHna, TYKUMaHUHT YYUHYH KaTOPUHU sTHA
OupuHYM Karopra yxmab opKa WrHaJOHHUHI SHAM Ky(T WUrHajJapHuaa XOCWIadW INIalb KaTopw,
gu3uKan 3uwinrd 20 Tekc X 2 maxTa KajaBa unuAaH TykKuiarad. KapeTka yHroan danra
XapaKTIaHUIIUAAQ OJJM WIHAJOHHUHI HWIHajapujia Ipecc Xajdka KAaTOpPUHU Ba OpKAa WrHAJAO0H
UTHajJapyia Mpecc SApUM XajKa TalUIAHMACHHU XOCWI KWIMO, OpKa MIHa/J0H WTHajapu TYIUK
Tyrajuiaul )kapa€HUHU Oa)kapMaiiIu Ba UTHaJapJaru Xajkajaiap XxaM TallulaHMaliu JIEKUH STHTU UITHU
onanu. KeliuHru xarop TYKWITaHJa Ipecc SpUM XaJKacH XOCHJIAlH INaJab XajJKacu OujaH Oupra
tamanagu. Ilpecc spum xankamapu Ba mpecc xankacu I1.3.1, 6—pacmma Kypuil MyMKHHKH, Y3
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XAJIKJIApUHU HKKMHYM KaTopJla TOK UTHaJIap/a XOCHJI KWiIraH 0yica, TYpTUHYN KaTopAa Mpecc ipuM
XallKaJIApUHA UTHATOHHUHT Ky(dT urnanapuaa [TAH 20 texc X 2 umanpuiad XOCHI KHITaH.

WKku KaTiaMiIu TPUKOTa>KHU KEHUHIY BApUAHTH FOKOPH/IA KEATUPHIITaH TapTudaa TYKUIIraH.
Wkku Kamiamiau TpUKoTaxHU keluHru lI-BapuaHTu 1oKopuja KeaTHUpUiIrad [-Bapuant kadu TYKUII
kKapa€Hiap KeTMa-KeTIuKiIapu oup xun 0ynub, Oy TYKMMaJdapHUHI XajlKa KaTopjapuHM MaxTa Ba
[TAH wnnapuHU YM3MKIN 3UWIMKIApU Y3rapTUPWINO TaxXTiIaHTaHJIWTH OwiaH Oup-OupugaH ¢apk
KWIiaanu. Arap MKKU KaTjaaMJIM TPUKOTaX TyKuMacuHu | — BapuanTth un3ukim 3udiauru 20 teke x 2
naxTa MIHUIaH TYKWITaH Oyica, UKKMA KaTIaMJId TPUKOTaX TyKumacuuu 1l — BapuaHTuHU OMpUHYN
XaJIKa KaTOpH, UTHAJ0H KapeTKaCUHM YallJaH YHra XapaKaTIaHUIINWA, YU3UKIN 3uWInrd 20 Texc x
31u maxTa UMKUIaH OpKa UTHAJIOH UTHAJIapU1a TYKUIITaH.

II- BAPUAHT

Pacwm - 2. Mkku KaTaamiu TPUKOTaK TYKUMACHHMHT () Ty3WiIHuIIH Ba (6) rpaduxiiu €3yBu

Wkku xarmaMian TPUKOTaX TYKUMAacCHMHM HMKKMHYM XajdKa KaTopu WIHAJIOH KapeTKacUHU
VHIIaH 4Ira XxapakTUJIaHUIINa OpKa UTHAJJOHHUHT TOK UTHAJIapUAa Ipecc sSipUM XalKa KaTOpUHU Ba
OJIIM WTHAJOH WTHajapuja Mpecc XaJlKalapuHH XOCWJI KUIMO, OpKa WTHAJOH HWrHajdapu TYIHK
Tyrajuiami )apaéHuHU OakapMaiiii Ba UTHaJIaparyd Xajakaiap XaM TallUTaHManIu, JICKHH SHTH UITHHA
onaau. KeiiuHru karop TYKwiIraHaa mpecc sipuM XajldKacu XOCHJIAJIM INajlb XalKacu OwiaH Oupra
tanmananu. Ilpecc sipuMm Xxaikamapu Ba Tpecc Xaukacu 2, 0—pacmua KYpHII MyMKHHKH, Y3
XaJIKJIApUHU UKKMHYM KaTop/ia TOK UTHajJapa XOCUI KUirad 0yica, TYpTUHUN KaTop/ia XajJKajlapHu
WTHAJIOHHUHT Ky()T UTHAIapuIa XOCHI KHITaH.

Wkky Kamiamium TPUKOTaX TYKUMAacCHHU TEXHOJOTHK MapameTpiapura Ba (DU3MK —MEXaHHMK
XyCyCHSTIapura TYKUMa TapKUOMIarun XOoMallélapHH Ba YIApHH YHM3HKIW 3HUWIMKIAPUHU
V3rapuIIUHUHT TabCUPUHM TaxXJWI KUIMII Makcaauna Oy Tykumanudr IlI-Bapuantu 4du3uximu
suunury 20 teke X 2 ra Ttedr 0ynra nonuakpuwioHutpui (ITAH) Ba umsuxim 3uanuru 20 Tekc x 2
raxTa KajaBa UOuAaH TYKuiarad. OJIMHTaH MKKU KATJIaMid TPUKOTaX TYKUMACHUHH TY3WJIWIIM Ba
rpadukim €3yBu 3 -pacMIa KeITUPHITaH.

MamuHaHUHT KapeTKacu 4YamJaH YHITa XapakKaTlaHraHaa TYKUMaHUHT OMpPUH-YM XalKa
KaTOPUHU TYKUIIa OpKa TOMOHJIATM UTHA/JI0H UTHAJIapu OMTTa WrHA Talniad, KeTMa-KeT MIUIaian
Ba ym3nuKHi 3uwnry 20 tekc x 2 (ITAH) kanaBa uran X0CHIIany Taib XaaKa KaTOpJIapHHHA XOCHIT
kuirad. OnaM WTHAJOH WTHa-mapu Oy BakTaa TYKHIN jKapa€HUAAa MINTHPOK dTMaiau. MrHamap Ba
TYPTKUY-TIAPHUHT TYypiu MO3UIMsUIapuAad QoiJalaHuIl >Ba3ura, WrHajgap TaHJIOBUM amajra
olMpUINO, KapeTka YHIJAaH yanra KalTummaa opka TOMOH HWTHAJOHJApuUJard UrHagap TYIHMK
OyamaraH Tyrajujiall XxojaTura KyTapuiaay Ba SHIH UMl Oepuiiay JeKUH 3CKHU XajaKa TalllaHMaiau,
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OJIIM UTHAJO0H MTHaJapyuia ONJUM Xallka KaTOpUHHU YM3MKIUH 3uunuru 20 Tekc X 2 maxTa KajaBa
UIJIaH Tpecc TYKUMAcH TYKHJIaaW, SHU OpKa TOMOHIArd WTHaJOHAa OWTTH WrHa Tanuwiad mpec
TYKMMACHHU SpUM XaJlKa TallUIaHMacH XOCWJ KWiMHraH. KeluHru Katop TYKWIrania mpecc sipum
XaJKacu XOCWIAJIM IMaJb Xalkacu OwiaH Oupra tanuiaHagu. llpecc spuM Xankaiapu Ba IIpecc
XajKacu 3, 6—pacmaa KYpHIl MyMKUHKH, Y3 XaJIKJIapUHU UKKHHYU KaTopja TOK MUTHalapaa XOCHI
KWirad Oyinca, TYpTUHYM KaTop/Aa XaJKalapHH UTHAJOHHUHT Xy()T UrHaNapuaa YM3UKIA 3UWIUTH
20 Tekc X 2 maxTa KajlaBa MIIMAAH XOCWI KwiraH. TYKMMaHUHI YYMHYM KaTOPU OpKa UTHAJOHHUT
Kyt urHanapuaa yuzukian 3uwmrna 20 Texe X 2 [TAH unuaan Xxocun Kuiaau.
IIT - BAPUAHT

6)

Pacwm - 3. Mkku Kamiamiu TpUKOTaX TYKUMACUHUHT (a) Ty3WiInily Ba (0) rpadukiu €3yBu

Wkku Katnamiid TPUKOTaX TYKUMACHHU TEXHOJIOTHMK KYypcaTKuujapura Ba (pU3MK —MeXaHHK
XyCyCHSITIIapura TYKAMa TapKUOWIArdn XOMall€lapHH Ba YIApHH YH3HKIW 3HUWIMKIAPUHU
V3rapuIIMHUHT TabCUPUHM TaXJIWJI KWIMII Makcaauga Oy TYKMMaHUHT [V-BapuaHTH YU3UKIH
suwinry 20 tekc x 2 ra teHr 6ynra nonuakpuinoHuTpua (ITAH) Ba umsuxiu 3uunuru 20 teke x 2
raxra KajxaBa MOUAaH TyKuwirad. OJIMHraH MKKM KamIaMid TPUKOTaX TYKUMAacHUHM Ty3WIHIIHM Ba
rpaduxiu €3yBu 4 -pacMJa KeJITHPUITaH.

MamuHaHUHT KapeTKacH 4YamjaH YHITAa XapakaTjiaHraHga TYKUMaHUHT OMPUHYM XajKa
KATOPUHM TYKUIIJIa OpKa TOMOHJArd UrHaJOH UTHajlapu OUTTa UTHa Tamuiald, KeTMa-KeT Uiiaian
Ba un3ukanii 3uunuru 20 texc x 3 (ITAH) kanaBa unjgan Xxocuaaiy maab XajaKa KaToOpJIapuHU XOCHI
kuirad. Oy UrHaJoH UrHa-napu Oy BaKTIa TYKHII »apa€HUJa MINTUPOK 3TMaiau. Mruanap Ba
TYPTKHY-IADHUHT TYpPAd NO3ULMsUIapuaaH (oiJanaHull »Ba3ura, HWrHajap TaHJIOBH amaira
omMpwInG, KapeTka YHIJIaH dYanra KaWTHIIUAa OpKa TOMOH WIHAJOHJIApUIard WUrHajgap TYIIHK
OynMaras Tyrajulail XoJjaTura KyTapuiaayu Ba SHI'M Ul Oepuiiaiv JIEKHH 3CKHU XaJKa TalllaHManiIu,
OJIIA MTHAJIOH UTHAJapuaa ONIUNA XajKa KaTOpUHHU YU3UKIWKA 3uuiurd 20 Tekc X 3 maxTa KajiaBa
UIJIaH [pecc TYKUMAcH TYKHIaaW, SHU OpKa TOMOHIArd WrHafoHAa OWTTH WrHa Tanuiad mpec
TYKUMAaCHHU SIPUM XAJIKA TAUIAHMACH XOCHJI KHJIMHTaH.
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IV —BAPUAHT

Pacwm - 4. Mkku KaTiaamiiu TPUKOTaK TYKUMACHHUHT () Ty3WiIHIIH Ba (6) rpadukiiu €3yBu

Kelinaru katop TYKuWirasaa mnpecc sipuM XallKacu XOCHJIAIM IVIaJlb XaJKacu OwiaH Oupra
tanmananu. Ilpecc sipum xankamapu Ba mpecc xankacu 4, 0—pacmua KYpHIl MyMKHHKH, Y3
XAJIKJIApUHU UKKMHYM KaTop/ia TOK UTHalapAa XOCWI KWirad 0yica, TYpTUHUM KaTop/ia XalKaJlapHu
WTHAJIOHHUHT Xy()T urHanapuaa yu3ukim 3uwinry 20 Teke X 3 maxra KajxaBa UIKAJaH XOCHIT KWITaH.
TYKMMaHUHI YYMHUYU KaTOpU OpKa MTHAJOHHUT Ky(T UTrHanapuaa 4u3ukiau 3udiauru 20 reke x 3
ITAH ununan Xocuia Kuiiaau.

V —BAPUAHT

6)

Pacm - 5. Vkku KaTiamiu TpUKOTaXX TYKMMACUHUHT (a) Ty3uiauiu Ba (0) rpadukiu €3yBu

WKku Katmamiid TPUKOTaX TYKUMACHHU TEXHOJOTHMK KYypcaTKuujapura Ba (U3MK —MeXaHHK
XyCycUsTIapura TYKUMa TapKuOHJard Xomall€lapHU Ba YAapHU YM3UKIM 3UWIMKIAPUHU
V3rapuIIMHUHT TabCUPUHU TaXJIWI KWIMII Makcaauaa Oy TYKUMaHMHT V-BapUaHTH YHU3UKIH
suanurd 20 tekc X 3 ra teHr 6ynra 100% mnomuakpunonutpun (ITAH) xanaBa unmman TYKWITaH.
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OnuHraH WKKA KaTaMid TPUKOTaX TYKUMAacHHU Ty3WIuIM Ba rpaduxiu €3yBu 5 -pacmia
KEJITUPUJITaH.

MamuHaHUHT KapeTKacu 4YarJiaH YHITa XapakaTiaHraHaa TYKUMaHMHT OUPHHYM XallKa
KATOPUHH TYKUIIJIa OPKa TOMOHJAT¥ UTHAJIOH UTHAJIapu OWTTA UTHA Tanniald, KeTMa-KeT UIIaian
Ba un3uKui 3uunuru 20 texe x 3 (ITAH)

KaJlaBa UIJIaH XOCWJIAJIU TIaJb XallKa KaTopJapuHu Xocuil Kuiarad. OJiid urHaJoH

UrHa-napu Oy BakTIa TYKHII >kapaéHuaa UIITUPOK dTMaiinu. Mruanap Ba TypTKUY-JTApHUHT TYpiH
no3uIMsUIapuaad (GoimanaHuIl 3Ba3ura, WrHaIAp TAHIOBU aMalra OIMUPHINO, KapeTka YHrnaH
yanra KauTHIIKWIa OpKa TOMOH WTHAJOHJapuUIard UrHajgap TYIUK OyiamaraH Tyrajuiaml XOoJaThra
KyTapwiagy Ba SHTM U OCpWiIaay JICKWH ICKH XalKa TalUIaHMaWau, oM WTHAJIOH WUTHAJApHIa
ofnauii Xxanka Karopunu umsukiuid 3udanura 20 teke x 3 (IIAH) xkanmaBa unnan mpecc TYKAMacu
TYKWIAJM, STHU OpKa TOMOHJArd WrHaJoHAa OWUTTH WTHA Tanuiad Mmpec TYKMMACHUHU SPUM XajKa
TalIaHMAacu XOCHJI KWJIMHraH. KeMuHru KaTtop TYKWIraHjaa Ipecc sipuM XajdKacu XOCWIANU ITIalb
Xallkacu OwiiaH Oupra tanutanaau. [Ipecc spum xaikaiapu Ba mpecc XajaKacu 5, 6—pacMa Kypul
MYMKUHKH, V3 XalKJIapUHA UKKHHYM KaTopla TOK HMrHajapia XOCHJ KwiraH Oyica, TYpTUHYU
KaTopJa XaJKaJapHU UTHAJAOHHUHT Xyt urHanapuaa un3ukian 3uwmrd 20 texc x 3 (ITAH) xanasa
UIMUAAH XOCWI KWITaH. TYKUMaHUHT YYMHYU KaTOPU OpKa UTHAIOHHHT Ky(T UTHAIAPUAA YUZUKIN
suwnuru 20 texc X 3 [TAH ununan xocun kunaau. Mkku KaTiaMiad TpUKOTaX TYKMMAacHHU OYiiu Ba
SHUTa OYIIraH NUIIUKIUTHra TYKUMa TapKUOUIaru XoMali€napHy Ba yIapHU YH3UKIA 3UTHKIapUHA
Y3rapUIIMHUHT Ta@bCUPUHU TaxJIWI KWIMII Makcaauaa Oy TYKMUMaHUHT VI - BapuaHTH 4YM3HKIH
suunnry 20 Tekce x 3 ra Tedr 6ynra 100% naxrta kanaBa unuaaH TYKWirad. ONWHTaH UKKH KaTIaMIId
TPUKOTXK TYKUMACUHH TY3WIUIIHU Ba TpaduKiu €3yBU 6 -pacMa KeATUPUIITaH.

MamvHaHUHT KapeTKacu 4YarJaH YHITa XapakaTiaHraHAa TYKUMAaHHHT OUPHHYHM XallKa
KaTOPUHM TYKHUIIZA OpKa TOMOHIArd UTHAJOH WTHAJIapyu OMTTA WTHA Taluiad, KeTMa-KeT UILIaiIu
Ba YM3UKJIUHN 3uunurd 20 Tekc X 3 maxra KajaBa MIJIaH XOCUJIAIH IJIaJlb XaJKa KaTOpJIapuHU XOCHUII
kwirad. Oy UrHaJoH WrHa-jgapu Oy BaKTAa TYKWIN kapa€HUIa MIITHUPOK dTMaiau. Urnamap Ba
TYPTKUY-TIAPHUHT TYpiIu TO3UIMsUIapuAad QoWJalaHuIl dBa3ura, WrHajgap TaHJIOBHM aMaira
OmupmINO, KapeTka YHINIaH Yanra KaWTHIIHIa OpKa TOMOH WTHAJOHJApUAArd WTHamap TYIIHUK
OYMaraH Tyrajanl XojaTura KyTapuiaaay Ba SHTH UIT Oepriaiv JEKUH 3CKHU XaJlKa TalllaHMaiau,
OJIIA WTHAJIOH UTHAJapuaa ONIUNA XajlKa KaTOpHUHHU YU3UKIWNA 3uuiaurd 20 Tekc X 3 maxTa KajiaBa
UIJaH Tpecc TYKUMAacu TYKWIAIW, SHA OpKa TOMOHJArd WTHAJOHJAa OWUTTH WrHA Tanuiad Ipec
TYKMMACUHU SIPUM XaJIKA TAIIJJAHMAacH XOCHWJI KWIMHraH. KeMUHIM KaTop TYKWIraHJa Ipecc sipuMm
XallKacu XOCHJIAIH TaJbh Xalkacu OwinaH Oupra tanuiaHaaw. [Ipecc spum Xxankaimapu Ba Mpecc
xalnkacu 6, 6—pacMaa KYpulll MyMKHUHKH, Y3 XaJIKJIapUHU UKKUHYM KaTopa TOK MTHajJapja XOCHI
KWITaH OyIca, TYPTUHYM KaTop/a XalKaJlapHU UTHAIOHHHUHT Xy(QT UTHAIAPUIA YH3UKIH 3UWINTH
20 Tekc X 3 maxTa KajlaBa UIMHAaH XOCHJI KHUJIraH.

VI - BAPUAHT
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ITaxTa 20 TeEC X 3

TTaxra 20 TeEc X 3

i

o TTaxra 20 TeEc X 3

TTaxTta 20 Tere X 3

i

6)

Pacm - 6. VIkku KaTyiaMiIl TPUKOTaX TYKMUMACUHUHT (a) Ty3WIMIIH Ba (0) rpaukiu €3yBu

TYKUMaHUHT YYUHYM KaTOPHU OpKA UTHAIOHHUT Ky (T UTHAIAPUAA YUK 3uwinru 20 Tekc
X 3 maxTa KajgaBa UIUAAH XOCHJI KUJIMHTaH.

Xynoca KWIHO UIYHU aWTHII MyMKUHKH, UKKH KaTjaMJId TPUKOTaX TYKHMa MaTOJapUHH
gu3uK| 3uaaurd 20 teke x 2; 20 Texc x 3, Ba um3ukiau 3uwmrua 20 Texe x 2, 20 Ttexe x 3 (ITAH)
KajaBa WIUIApUIaH UILUIA0 YUKAPHIL, MANIMHAHUHT TEXHOJIOTUK MMKOHHSTIAPUHU KEHTAWHIIUTA,
TYKMMa Ba MaxCyJIOT TYPJIAPUHU KYTAWHIIKNIa XaM/1a UIUIAPHA YU3UKINA 3UWIHKIAPUHU Y3rapTUPHIL
XUCOOUTa TPUKOTAXK TYKUMAaJapUHUHT TEXHOJNOTHUK KYypcaTKHWiapu Ba  (U3HK-MEXaHUK
XyCYCUSTIapUHH SXIIUIaHUIIKTa Ba Oy TYKuUManapaaH Oonanap, aéiap Ba SpKakjiap €HI'HJT YCTKU
TPUKOTAXK MaxXCYJIOTIAap TypJIapyuHH UILTA0 YHKAPUIIT MYMKHH.
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THE FINE STRUCTURE OF SILK WAS STUDIED BY X-RAYS

Khayrullo Sharipov

Department of Textile Fibers Engineering, Namangan Institute of Textile Indsutry,
Namangan, Uzbekistan

Introduction. Fibrous proteins have been exploited for many years. Natural protein fibres are
formed by animal sources through condensation of a-amino acids to produce repeating polyamide
units with various substituents on the a-carbon atom. The sequence and type of amino acids making
up individual protein chains contribute to the overall properties of the resultant fibre. The two major
classes of natural protein fibres are keratin (hair or fur) and secreted (insect) fibres, and of these two
groups, the most important members are wool (derived from sheep) and silk (excreted by various
moth larvae such as Bombyx mori), respectively. Wool is composed of an extremely complicated
protein called keratin, which is highly cross-linked by disulphide bonds from cystine amino acid
residues. By contrast, silk fibre is composed of much simpler secreted protein chains, arranged in a
linear pleated structure with hydrogen bonds between amide groups on adjacent protein chains.
Common qualities of protein fibres are:

» moderate strength, resiliency, and elasticity

* excellent moisture absorbency

* anti-static

» fairly resistant to acids, but readily attacked by bases and oxidizing agents
* tendency of yellowing in sunlight

 comfortable under most environmental conditions

* excellent aesthetic qualities

Fibers of silk. Silk is one of the oldest fibers known to man. Silk is an animal fiber produced
by certain insects to build their cocoons and webs, and is the only natural fiber that occurs in filament
form. Although many insects produce silk, only the filament produced by the larvae of the caterpillar
from the cultivated B. mori moth and a few others in the same genus are used by the commercial silk
industry 0 Although there are several commercial species of silkworms, B. mori, commonly known
as the mulberry silkworm because it feeds on the leaves of the white mulberry tree, is the most widely
used. The silk produced by other insects, mainly spiders, is used in a small number of other
commercial capacities, for example weapon and telescope cross hairs and other optical instruments.

Besides the growing of mulberry trees (mulberry culture), the production of silk can be viewed
as a culmination of a number of separate stages:

* sericulture,
» silk reeling to obtain the raw silk filament thread, and
» throwing that converts the harvested thread into a useable yarn for fabric production.

Silk manufacture. Silk has played an important role in the development of loom and weaving
technology. Traces of primi tive looms and woven fabrics have been found in excavations in Egypt,
China, India, and Peru, but these tribal 2-bar bamboo devices, including later improved shaft looms
— horizontal and vertical — were only suitable for plain or simple patterned coarse weaving or for
carpets, tapestry, or floor coverings. The
silk weavers of China invented the use of the heddle and draw loom, a revolutionary development
over the traditional primitive loom, while India invented a foot treadle for silk weaving, another
technical innovation).

In order to manufacture quality fabric and in widths that are acceptable in the international
markets, silk weaving looms need to be standardized. Shuttle looms can weave silk fabrics efficiently,
and a high-speed machine ensures a high-quality warp and weft. The number of knots, cleanness, and
cohesion are also important. In recent years, silk weaving has seen drastic changes both in the use of
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sophisticated looms and weaving technology. Today, silk fabrics are being successfully woven on
modern shuttleless looms such as Rapier and Air jet, with electronic Jaquard and Dobby attachments
for producing intri cate designs. Despite this technology, sophisticated silk brocades and other
intricate silks can still only be produced on traditional handlooms operated by master weavers in
China, India, and other ancient silk-weaving countries (refer to Chapter 11 for more information on
weaving).

Fig.1. On the left, a longitudinal view of silk fibres (undegummed). On the right, longitudinal views
of silk fibres (degummed): (a) mulberry; (b) tasar; (c) muga; (d) eri

Fine structure of silk. Silk fibres (Bombyx mori) spun from silkworm cocoons consist of
fibroin in the inner layer and sericin in the outer layer. Each raw silk thread has a lengthwise striation
consisting of two fibroin filaments of 10—-14lm each embedded in sericin. Generally, the chemical
composition is silk fibroin 75-83%, sericin 17-25%, waxes about 1.5%, and others about 1.0% by
weight. Silk fibres are biodegradable and highly crystalline with well-aligned structure, higher tensile
strength than glass fibre or synthetic organic fibres, good elasticity, and excellent resilience. Silk fibre
is normally stable up to 140°C and the thermal decomposition temperature is over 1500°C. The
densities of silk fibres range between 1320 and 1400 kg/m3 with sericin and 1300-1380kg/m3
without sericin. Silk fibres are also commercially available in a continuous fibre type.

Longitudinal view. Scanning electron micrographs of longitudinal views of undegummed
and degummed silk fibres are presented in Figure 1 (left) and 1(a-d), respectively. These show that
mulberry silk has a more or less smooth surface (Figure 1(a)), whereas the nonmulberry silks such as
tasar, muga, and eri (Figure 1(b)—(d)) all have striations on their surface.
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Cross-sectional view.The scanning electron micrographs of silk fibre cross-sections are
presented in Figure 2. This shows that two strands of fibroin filaments are enveloped by nonfibrous
sericin. When a strand of fibroin fila ment is enlarged to show its inner structure, it appears like a
large bundle of fibrils.

There are variations depending upon the variety of silkworms and also among individual
cocoons. In this respect, the mulberry and nonmulberry silks show a very different cross-sectional
morphology. The mulberry silks have a more or less triangular cross-section and smooth surface
(Figure 2 (a)), whereas the nonmulberry varieties, tasar and muga, exhibit an elongated rectangular
or wedge-shaped cross-section, and a large cross-sectional area (Figure 2 (b) and (c)). The eri silk has
a more or less triangular shape (Figure 2 (d)). Moreover, even in the same fibroin filament, there are

(a) mulberry; (b) tasar; (c) muga; (d) eri.

Amino acid composition. The amino acid composition varies in different varieties of silk.
Three major amino acids, namely serine, glycine, and alanine, are found in mulberry and nonmulberry
varieties. Among the other major amino acids present are tyrosine and valine. In mulberry silks,
glycine, alanine, and serine together generally make up about 82%, of which about 10% is serine.
Tyrosine and valine are the next largest constituents at about 5.5 and 2.5%, respectively. The overall
composition of acidic amino groups (i.e. aspartic and glutamic acids) in mulberry silks is greater than
that of the basic amino acids. The other important aspect is the presence of amino acids with bulkier
side groups. These bulky side groups can hinder the crystallization process by restricting the close
packing of molecules. However, in general, a large portion of the mulberry fibroin is made up of
simple amino acids such as glycine and alanine, ensuring good crystallization.
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Compared to the mulberry silks, the total amount of glycine, alanine, and serine constitute
about 73% in the nonmulberry variety, about 10% less. All the nonmulberry silks exhibit a high
proportion of alanine compared to the mulberry variety. The proportion of alanine is about 34% in
tasar, 36% in eri, and 35% in muga. On the other hand, the glycine content in these varieties is about
27-29%, which is lower than that found in the mulberry varieties at around 43%. In addition, the
nonmulberry varieties have a substantial proportion of amino acids with bulky side groups, especially
aspartic acid (4—6%) and arginine (4—5%), which means that not only the acidic but also basic amino
acid levels are greater. It is interesting to note the presence of sulphur-containing amino acids (i.e.
cystine and methionine) in all the silk varieties. The methionine content in nonmulberry silks is
slightly higher (0.28-0.34%) compared to that found in mulberry varieties (0.11-0.19%),

Optical properties. Silk fibroin extracted from silkworm cocoons is a unique biopolymer that
combines biocompatibility with excellent optical properties. Silk may be used as an optical material
for use in biomedical engineering, photonics, and nanophotonics. Silk can be nanopatterned with
features smaller than 20 nm.

This allows the manufacture of holographic gratings, phase masks, beam diffusers, and
photonic crystals; for example, from a pure protein film. The properties of silk allow these devices to
be ‘biologically activated’, offering new opportunities for sensing and biophotonic components.
Many interesting biooptical devices can be fabricated by doping silk films with fluorescent materials.
Further possibilities are to enhance light emission by patterning the silk film surfaces, as well as
making tunable wavelength devices and printing specific patterns on silk film surfaces.

Lustre associated with silk is due partly to the effect of its triangular cross-sectional shape on

the pattern of light-reflection. In an attempt to understand the optical properties of silk, many
researchers have determined the refractive index and birefringence of fibres. The refractive index of
silk generally varies through its cross-section. The birefringence (n) value varies between 0.051 and
0.0539 for mulberry silk and from 0.030 to 0.034 for nonmulberry silks.
Textile and apparels. Silk’s capacity to absorb water makes it comfortable to wear in warm weather
and whilst engaged in activity. However, it is equally good in cold weather, as its low conductivity
keeps warm air close to the skin. It is often used for clothing, but its elegant soft lustre and beautiful
drape also make it perfect for many furnishing applications. It is used for upholstery, wall coverings,
curtains (if blended with another fibre), rugs, bedding, and wall hangings. Silk continues to be used
as a material to produce fine dresses like traditional Chinese wedding Cheongsam dresses. Silk is
chosen because it is one of the finest materials known in ancient Chinese culture. Delicately woven
dragons, flowers, and butterflies are sewn into the silk dresses. The material is thick and shiny, which
has a very flattering, slimming effect. Women’s evening gowns are also often made from silk. It
drapes well and, being slightly warmer, provides warmth, even for sleeveless gowns in winter.
Increasingly, bedding manufacturers have started to make silk sheets and pillowcases, as the health
benefits of silk have become more widely known. Silk bedding is believed to prevent coughing and
sneezing, especially for those allergic to dust mites, which do not like silk.

Fibre-reinforced composites. Although silk is extensively used as a valuable material for
textile purposes in its own right, in recent years it has been increasingly used as a reinforcing material
for composites made from epoxy and other biodegradable, biopolymeric resins. The organization of
the silk fibres can contribute significantly to the impact resistance by ensuring both strength and good
deformability in the composite. Also, silk yarn is readily available as a waste product in the textile
industry, so the composite is cost-effective. Molecular biology techniques can be used to genetically
engineer host cells or even multicellular organisms that are capable of synthesizing economic
quantities of protein for possible processing into fibre reducing proteins that already exist in nature,
as well as entirely new materials. Improved analytical techniques, together with biotechnology tools,
enable a new generation of products to be envisioned with silk. The ability to tailor polymer structure
to a precise degree leads to interesting possibilities in the control of macroscopic functional properties
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of fibres, membranes, and coatings, as well as improved control of processing windows.
Biotechnology offers the tools to solve limitations in spider silk production that the traditional
domestication and breeding approach used successfully with the silkworm has not been able to
overcome. This is important because of the variety of silk structures available and the higher modulus
and strength compared to silkworm silk. Hybrid silk fibres have been synthesized with silk coextruded
or grafted onto synthetic fibre cores. Cosmetics and consumer products, such as hair replacements
and shampoos containing silk, have also been marketed. Sutures, biomaterials for tissue repairs,
wound coatings, artificial tendons, and bone repair may be possible applications since immunological
responses to the silks are controllable. It is also reason able to speculate on the use of silk webbing
for tissue and nerve cell growth, and brain repair applications such as temporary scaffolding during
regrowth and reinfusion after surgery. Cell culture petri plates having genetically engineered
silkworm silks containing cell binding or adhesive domains have already been produced and are sold
commercially. Fibre spinning from resolubilized silkworm silk provides further opportunities in
material fabrication by using native and genetically engineered silk proteins.

A range of technical applications in filter, membrane, paper, textile, and leather fabrication is
being targeted to employ protein fibres. Recent technical applications for protein fibres include their
use for patterning on the nanoscale. Applications of protein fibres are also being explored in the field
of biosensors and in the medical and biomedical sectors, including the use of protein fibres as surgical
threads and sutures and for the development of biological membranes and scaffolds to support cell
growth and tissue function. Films, fibres, and matrices of proteins, such as collagen, are often used in
clinical repairs, wound healing, ligament replacements, implants, cosmetic surgery, pharmaceutical
delivery systems, tissue engineering, and in medical devices for soft tissue augmentation. Protein
fibres could also be utilized in the field of optometry for the production of contact lens material and
in personal care products such as cosmetics. Hydrogels formed from natural protein fibres, such as
collagen, fibrin, and elastin have found numerous applications in tissue engineering and drug delivery.
The disadvantage of such protein fibres is their limited range of mechanical properties. Therefore,
silk, which provides impressive mechanical properties, compatibility, biodegradability, and cell
interaction properties, has been tested as a new biomaterial.

Conclusion. There is an incredible variety of natural protein fibres tailored-and tailorable-to
purpose. Three examples, plus artificially manufactured fibres, illustrate the diversity. Wool, other
animal hairs, and silk have a future as quality fibres when matched to commercial needs. This has
implications for the industry in terms of linking growers to markets and producing fibres with the
qualities needed for particular applications. Solution spinning of proteins may meet some special
uses, e.g. medical applications, but is not a viable route for the production of fibers with good
mechanical properties, although genetic engineering opens up new possibilities. Mechanics has
lagged behind genetics, proteomics, and structural analysis in scientific advances of biological
materials over the last 50 years. There is a need to understand structural mechanics in order to link
formation to performance. This is of much wider biological and medical significance than just the
study of fibres.
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PAXTA TOLALARINI NAMLASH ALGORITMLARI.

! Zaynobuddin Ortigov, 'Nigoraxon Sayidova

! “Kompyuter injiniringi” kafedrasi, Axborot texnologiyalari va kompyuter injiniringi fakulteti,
Andijon davlat universiteti

Annotatsiya. Algoritmning asosiy xususiyatlariga adaptiv boshqaruv
mexanizmlari, bashoratli modellashtirish va mashinani o‘rganish usullarini
kiritish kiradi. Moslashuvchan boshqaruv tizimga tolalar
xarakteristikalarining o‘zgarishini o‘rganish va moslashish imkonini beradi,
bu esa turli partiyalar bo‘ylab barqaror namlik darajasini ta’minlaydi.
Bashoratli modellashtirish tarixiy ma’lumotlar va joriy atrof-mubhit sharoitlari
asosida namlik talablarini taxmin qiladi va namlikni proaktiv tartibga solishga
yordam beradi. Tolaning namligini nazorat qilish algoritmini amalga oshirish
mahsulot sifati, energiya samaradorligi va umumiy jarayon barqarorligining
sezilarli yaxshilanishini ko‘rsatadi. Tajriba tadqiqotlari natijalari material
chigindilarining kamayganini, ishlab chiqarish samaradorligini oshirishni va
yakuniy mahsulot xususiyatlari ustidan nazoratni kuchaytirishni ko‘rsatadi.
Sanoat barqaror va resurslarni tejaydigan amaliyotlarni ta’kidlashda davom
etar ekan, tolaning namligini nazorat qilish algoritmi turli ishlab chiqarish
tarmogqlarida namlikni boshqarish jarayonlarini optimallashtirishga qimmatli
hissa qo‘shadi.

Kalit so‘zlar. paxta tolasini namlash, paxtani singdirish, namlash kinetikasi,
paxtaning gidrofilligi.

Kirish. Tolaga asoslangan materiallarni o‘z ichiga olgan sanoat jarayonlari sohasida namlik
miqdorini aniq nazorat qilish mahsulot sifati, energiya samaradorligi va umumiy jarayonni
optimallashtirishga ta’sir qiluvchi asosiy omil hisoblanadi. Tola namlik talablarining dinamik tabiati
qiyinchilik tug'diradi, bu esa real vaqtda turli sharoitlarga moslasha oladigan murakkab algoritmlarni
talab qiladi. Ushbu kirish tolaning namligini nazorat qilish algoritmlarining ahamiyatini ochib beradi,
ularning ishlab chiqarish jarayonlarini yaxshilash, chiqindilarni kamaytirish va barqaror sanoat
amaliyotiga hissa qo‘shishdagi rolini ta’kidlaydi. Tolaga asoslangan materiallardagi namlik miqdori
yakuniy mahsulotlarning fizik xususiyatlarini va oxirgi foydalanishni aniglashda hal giluvchi rol
o‘ynaydi. Qog'oz ishlab chigarish, to‘qimachilik va bioyoqilg'i ishlab chigarish kabi sohalar ishlab
chiqarish zanjiri bo‘ylab optimal namlik darajasini saqlab turishga tabiiy ravishda bog'liq. Ideal
namlik miqdoridan chetga chiqish mahsulot sifatining pastligiga, energiya sarfining oshishiga va
moddiy chiqgindilarga olib kelishi mumkin, bu esa namlikni nazorat qilishning aniq mexanizmlariga
bo‘lgan muhim ehtiyojni ta’kidlaydi [1].

Ushbu maqola tolaning namligini nazorat qilish algoritmlarining nozik tomonlarini o‘rganish,
ularning asosiy tamoyillari, moslashuvchan xususiyatlari va sanoat operatsiyalariga olib keladigan
transformativ ta’sirini o‘rganish uchun zamin yaratadi. Mashinani o‘rganish va bashoratli
modellashtirish kabi ilg'or texnologiyalarni uzluksiz integratsiyalash orqali ushbu algoritmlar nafagat
mabhsulot sifatini, balki energiya samaradorligini oshirish va atrof-muhitga ta’sirni kamaytirishi ham
mumkin.
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Metod. Tola namligini nazorat qilish algoritmini ishlab chiqgish va amalga oshirish usullari
ma’lumotlarni yig'ish, modellashtirish va nazorat qilish strategiyalarining kombinatsiyasini oz ichiga
oladi. Quyida qo°‘llaniladigan usullarning tuzilgan sxemasi mavjud:

1. Ma’lumotlarni yig'ish:

Sensor integratsiyasi: Haqiqiy vaqtda namlik ma’lumotlarini olish uchun namlik sensorlarini
ishlab chiqarish liniyasi bo‘ylab strategik tarzda joylashtirish.

Muayyan materialdagi tolaning namligini aniq o‘lchashga qodir sensorlardan foydalanish.

Atrof-mubhit sensorlari:Namlik darajasiga ta’sir qiluvchi tashqi omillarni ushlash uchun atrof-
mubhit sensorlarini (masalan, namlik, harorat) birlashtirish. Ishlab chiqarish muhitini har tomonlama
tushunish uchun atrof-muhit va tolali namlik ma’lumotlari o‘rtasidagi sinxronizatsiyani ta’minlash
[1].

2. Ma’lumotlarni qayta ishlash:

Normalizatsiya: Sensor ma’lumotlarini standartlashtirilgan shkalaga normallashtirish,
algoritm uchun izchil kirishni ta’minlash. Tolaning namligi bilan samarali bog'lanishni osonlashtirish
uchun atrof-muhit ma’lumotlarini normallashtirish.

Chetni aniqlash: Sensor ma’lumotlaridagi anomaliyalarni aniqlash va yumshatish uchun
chegaralarni aniglash mexanizmlarini qo‘llash.

Kutilgan nagshlardan sezilarli darajada farq qiladigan ma’lumotlar nugtalarini olib tashlang
yoki to‘g'rilash [2].

3. Bashoratli modellashtirish:

Tarixiy ma’lumotlarni tahlil qilish: Tola namligi o‘zgarishining naqgshlari, tendentsiyalari va
mavsumiyligini aniqlash uchun tarixiy ma’lumotlarni tahlil qilish. Turli materiallar partiyalari uchun
asosity namlik profillarini yaratish uchun ushbu tahlildan foydalanish. Mashinani o‘rganish
algoritmlari: Bashoratli modellarni yaratish uchun regressiya yoki neyron tarmoqlar kabi mashinani
o‘rganish algoritmlaridan foydalanish.

Sensor va atrof-muhit omillarini hisobga olgan holda tarixiy ma’lumotlardan foydalanib
modelni o‘rgatish [3].

4. Moslashuvchan boshqaruv mexanizmlari:

Yopiq aylanish nazorati: Namlik datchiklaridan doimiy ravishda fikr-mulohazalarni oladigan
yopiq pastadirli boshqaruv tizimini joriy qilish. Haqiqiy vaqtdagi fikr-mulohazalar asosida namlikni
qo‘llash tezligini dinamik ravishda sozlaydigan algoritmlarni ishlab chiqgish. Tola xususiyatlariga
moslashish: Turli partiyalardagi tolalar xususiyatlarining o°zgarishini hisobga olish uchun
moslashuvchan xususiyatlarni birlashtirish. Rivojlanayotgan moddiy xususiyatlarni o‘rganadigan va
moslashadigan mashinani o‘rganish algoritmlarini amalga oshirish [4].

5. Jarayonni boshgqarish bilan integratsiya:

Hagqiqiy vaqtda aloqa: Namlikni nazorat qilish algoritmi va umumiy jarayonni boshqarish
tizimi o‘rtasida real vaqtda aloqa kanallarini o‘rnatish. Mavjud ishlab chigarishni boshqarish tizimlari
bilan uzluksiz integratsiyani ta’minlash. Inson-mashina interfeysi (HMI): Operatorlar uchun namlikni
nazorat qilish jarayonini kuzatish va kerak bo‘lganda aralashish uchun qulay interfeysni ishlab
chiqish. Inson e'tiborini talab qiladigan favqulodda vaziyatlar uchun signal yoki bildirishnomalarni
amalga oshirish [5].

6. Validatsiya va sinov:

Simulyatsiya tadqiqotlari: Algoritmning turli sharoitlarda ishlashini baholash uchun
simulyatsiya tadqiqotlarini o‘tkazish. Turli stsenariylarni simulyatsiya qilish va algoritmning javob
berish qobiliyatini tekshirish uchun tarixiy ma’lumotlardan foydalanish.
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Dala sinovlari: Dala sinovlari uchun boshgariladigan ishlab chigarish muhitida algoritmni
amalga oshirish. Algoritmning real sharoitlarda samaradorligini baholash uchun ushbu sinovlar
davomida ma’lumotlarni kuzatib borish va to‘plash [6].

7. Optimallashtirish va sozlash:

Takroriy takomillashtirish: Doimiy fikr-mulohaza va optimallashtirish asosida parametrlarni
aniqlab, algoritmning ishlashini takrorlash.Namlikni nazorat qilishning istalgan natijalariga erishish
uchun algoritmni aniq sozlash. Ushbu usullar birgalikda ishlab chiqgarish jarayonida namlik miqdorini
aniq va moslashuvchan nazorat qilishni ta’minlaydigan mustahkam tolali namlikni nazorat qilish
algoritmini ishlab chiqish va amalga oshirishga yordam beradi [7].

Natijalar. Tola namligini nazorat qilish algoritmini shakllantirish ko‘pincha matematik
ifodalar, moslashuvchan boshqaruv strategiyalari va, ehtimol, mashinani o‘rganish komponentlari
kombinatsiyasini o‘z ichiga oladi. Bunday algoritmning o‘ziga xos formulasi dasturning
tafsilotlariga, tolaning xususiyatlariga va kerakli boshqaruv mexanizmlariga juda bog'liq bo‘lishi
mumkin.

M;-joriy namlik

M-belgilangan namlik

d M-joriy namlik miqdori va belgilangan namlik o‘rtasidagi og’ish
Moslashuvchan boshqaruv mexanizmini quyidagicha ifodalash mumkin
Namlikni sozlash K, * d M + K; * YLy dM¢ + K4 * (d My —d M,_;)
Bu yerda

Kp, Kj va Kq mos ravishda proporsional va integral nazorat

d M, joriy og’ish

Y=, dM; vaqt davomida to‘plangan og’ish.

Bu boshqaruv tizimlarida keng qo‘llaniladigan oddiy proportsional-integral (PID) boshqgaruv
formulasining qiymatlari K,, K; va K, tolaning o‘ziga xos xususiyatlari va qo‘llanilishi talablari
asosida sozlanishi kerak bo‘ladi. Sozlashga simulyatsiyalar, dala sinovlari va iterativ tuzatishlar orqali
erishish mumkin.

Shartlarni ajratamiz:

1. K, *d M: Bu mutanosib atama, bu yerda K, proporsional daromad hisoblanadi va d M joriy
xato (kerakli giymat va o‘lchangan qiymat o‘rtasidagi farq).

2. K;*X,d M,: Bu integral atama, bu erda K; integral daromad hisoblanadi va )7, d M,
vaqtgacha bo‘lgan o‘tmishdagi xatolarning yig'indisi.

3. K;*(dM; —dM,_,): Bu hosila atamasi, bu yerda K; hosilaviy daromad hisoblanadi va

(dM, — dM,_,) joriy xato hamda oldingi xato o‘rtasidagi farq.

Buni dasturlash kontekstida amalga oshirish uchun biz odatda integral atama uchun
o‘tmishdagi xatolar va xatoliklarning yig'indisini saqlaysiz.

Mana PID algoritmining psevdokod ko‘rinishi:
class PIDController:

def _init _(self, Kp, Ki, Kd):
self.Kp = Kp
self-Ki = Ki
self-Kd = Kd
self-integral = 0
self.previous_error = ()
def update(self, desired value, measured value):
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# Calculate error
error = desired value - measured value
# Proportional term
P =self.Kp * error
# Integral term
self.integral += error
I = self Ki * self.integral
# Derivative term
D = self.Kd * (error - self.previous_error)
# Update previous error
self.previous_error = error
# Calculate the control variable
control variable =P + 1+ D
return control_variable
Biz algoritmni yaratish jarayonida quyidagi sinfdan foydalanishimiz mumkin.
# Create a PID controller with specific gains
pid = PIDController(Kp=1.0, Ki=0.1, Kd=0.01)
# Assume we have a loop where we continuously get the measured value
while True:
desired value = 100 # Target value
measured value = get measured value() # Replace with actual measured value retrieval
control_signal = pid.update(desired value, measured value)
# Use the control_signal to adjust the system
set_control_signal(control_signal) # Replace with actual control signal setting
Ushbu psevdokodda:
e get measured value joriy o‘lchangan giymatni tizimdan olish uchun to‘ldiruvchi funksiyadir.
e set control signal (control signal) hisoblangan boshqaruv signalini tizimga qo‘llash uchun
joy egallovchi funksiyadir.

Ushbu PID tekshirgichi xatolik, to‘plangan o‘tmishdagi xatolar va xatoning o‘zgarish tezligi
asosida boshqaruv o‘zgaruvchisini doimiy ravishda sozlaydi va vaqt o‘tishi bilan xatoni
minimallashtirishga harakat giladi.

Shuni ta’kidlash kerakki, yanada murakkab algoritmlar namlikni nazorat qilish dasturining
o‘ziga xos muammolari va talablariga asoslangan bashoratli modellashtirish, mashinani o‘rganish
yoki qo‘shimcha moslashuvchan xususiyatlarni oz ichiga olishi mumkin. Aniq formulalar sanoat
jarayonining murakkabligiga qarab keng farq qilishi mumkin.

Tola namligini nazorat qilish algoritmini amalga oshirish natijalari uning tolaga asoslangan
materiallardagi namlik miqdorini optimallashtirishda samaradorligini ko‘rsatadi. Quyidagi asosiy
natijalar algoritmning mahsulot sifati, energiya samaradorligi va umumiy jarayonni
optimallashtirishga ta’sir ko‘rsatadi:

1. Yaxshilangan mahsulot sifati:

Barqaror namlik darajasi: Algoritm partiyalar bo‘ylab barqaror namlik darajasini ta’minlaydi,
yakuniy mahsulotdagi o‘zgaruvchanlikni kamaytiradi.Mahsulotning bir xilligi va sifatining
yaxshilanishi mijozlar ehtiyojini qondirish va bozor raqobatbardoshligini oshirishga yordam beradi.

Kamaytirilgan kamchiliklar: Algoritm tomonidan taqdim etilgan aniq nazorat haddan tashqari
quritish yoki kam quritish bilan bog'li muammolarni kamaytiradi, natijada tayyor mahsulotdagi
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nugsonlar kamroq bo‘ladi. Sifatni nazorat qilish choralari namlik bilan bog'liq nugsonlarning sezilarli
darajada kamayganligini ko‘rsatadi.

2. Energiya samaradorligi:

Optimallashtirilgan energiya iste'moli: Yopiq tsiklli boshqaruv tizimi namlikni qo‘llash
tezligini dinamik ravishda sozlaydi, ortiqcha energiya sarfini kamaytiradi. Energiya samaradorligi
bo‘yicha tadqiqotlar namlikni nazorat qilish jarayoni uchun umumiy energiya talablarining sezilarli
darajada kamayganligini ko‘rsatadi.

Jarayon integratsiyasi: Boshqa energiya talab qiladigan jarayonlar bilan integratsiyalashuv
operatsiyalarni sinxronlashtirishga imkon beradi, bu esa umumiy energiya sarfini yanada
kamaytiradi. Haqiqiy vaqtda monitoring va moslashuvchan nazorat energiyani tejaydigan ishlab
chigarish muhitiga yordam beradi.

3. Chiqindilarni kamaytirish:

Minimallashtirilgan moddiy chiqgindilar: Namlikni aniq nazorat qilish ortiqcha to‘yinganlik yoki
quritishni oldini oladi, bu esa moddiy chiqindilarning sezilarli darajada kamayishiga olib keladi.
Ishlab chiqarish jarayoni ustidan nazoratni yaxshilash natijasida hurda stavkalari kamayadi.
Optimallashtirilgan resurslardan foydalanish: Algoritm namlik darajasini talab qilinadigan chegaralar
ichida saqlanishini ta’minlash orqali xom ashyodan foydalanishni optimallashtiradi.

Bu xarajatlarni tejash va barqaror resurslarni boshqarish amaliyotiga hissa qo‘shadi.

4. O‘zgaruvchan sharoitlarga moslashish:

Dinamik moslashuv: Algoritm tolalar xususiyatlari, atrof-mubhit sharoitlari va ishlab chigarish
tezligidagi o‘zgarishlarga yuqori darajada moslashuvchanlikni namoyish etadi. Mashinani o‘rganish
komponentlari tizimga doimiy ravishda o‘zgaruvchan parametrlarga moslashishga imkon beradi.

Haqiqiy vaqtda sozlashlar: Atrof-muhit o‘zgarishlari yoki kutilmagan o°‘zgarishlarga
asoslangan namlik darajasini real vaqtda sozlash barqgaror ishlashni ta’minlaydi. Yopiq aylanish tizimi
optimal namlik sharoitlarini saqlab, og'ishlarga tezda javob beradi.

5. Operatsion barqarorligi:

Tizimning mustahkam ishlashi: Dala sinovlari va simulyatsiyalar turli ish sharoitlarida tolali
namlikni nazorat qilish algoritmining mustahkam ishlashini tasdiqlaydi. Tizim hatto kutilmagan
hodisalar yoki ishlab chiqarish muhitidagi buzilishlar paytida ham barqarorlikni saqlaydi. Inson va
mashinaning o‘zaro ta’siri: Foydalanuvchi interfeysi oson monitoring va aralashuvni osonlashtiradi,
bu esa operatorlarning tizimni samarali boshqarishini ta’minlaydi. Signallar va bildirishnomalar inson
e'tiborini talab giladigan har qanday anomaliyalar haqida o‘z vaqtida ogohlantirishlarni ta’minlaydi.

6. Masshtablilik va umumiy qo‘llanilishi:

Kengaytirilgan amalga oshirish: Algoritm turli ishlab chiqarish miqyoslari va tolaga
asoslangan materiallarning turlari uchun kengaytirilishi mumkinligini isbotlaydi.

Turli sanoat tarmoqlarida, jumladan qog'oz ishlab chigarish va to‘qimachilikda amalga
oshirilgan amaliyotlar uning moslashuvchanligini namoyish etadi. Sanoat-agnostik samaradorlik:
Muayyan sanoatdan qat'i nazar, algoritm namlik nazoratini optimallashtirishda izchil ishlashni
namoyish etadi. Uning umumiy qo‘llanilishi uni turli xil ishlab chigarish jarayonlari uchun qimmatli
vosita sifatida ko‘rsatadi.

Ushbu natijalar tolali namlikni nazorat qilish algoritmining mahsulot sifati va energiya
samaradorligidan tortib, chiqgindilarni kamaytirish va o‘zgaruvchan sharoitlarga moslashishgacha
bo‘lgan sanoat ishlab chiqarishining ko‘p jabhalariga ijobiy ta’sirini birgalikda ta’kidlaydi. Sanoat
barqarorlik va samaradorlikni birinchi o‘ringa qo‘yishda davom etar ekan, algoritm
optimallashtirilgan ishlab chiqarish jarayonlarini izlashda o‘zgartiruvchi vosita sifatida paydo
bo‘ladi.
______________________________________________________________________________________________________________________________________]
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Muhokama. Aniqlik va izchillik: Tola namligini nazorat qilish algoritmini amalga oshirish
sanoat jarayonlarida namlikni tartibga solishga aniqlik va izchillik olib keladi. Haqiqiy vaqtda sensor
ma’lumotlari va moslashuvchan boshqaruv mexanizmlaridan foydalangan holda, algoritm namlik
darajasini kerakli chegaralarda ushlab turishni ta’minlaydi. Bu aniqlik bargaror mahsulot sifatiga
aylanadi, namlik miqdori o‘zgarishi bilan bog'liq o‘zgaruvchanlik va nugsonlarni kamaytiradi.

Energiya samaradorligi va barqarorligi: Algoritmning muhim natijalaridan biri energiya
sarfini optimallashtirishdir. Dinamik sozlashlar va boshqa energiya talab giladigan jarayonlar bilan
sinxronlashtirilgan operatsiyalar orqali algoritm umumiy energiya samaradorligiga hissa qo‘shadi.
Bu barqaror ishlab chiqarish amaliyotiga tobora ortib borayotgan e'tibor bilan mos keladi, bunda
resurslar sarfini minimallashtirish atrof-mubhitga ta’sirni kamaytirishning ajralmas qismi hisoblanadi.

Chiqindilarni kamaytirish va resurslarni optimallashtirish: Tola namligini nazorat qilish
algoritmi chiqindilarni kamaytirishda hal giluvchi rol o‘ynaydi. Haddan tashqari quritish yoki kam
quritishning oldini olish orqali u moddiy chiqindilarni minimallashtiradi va xom ashyodan
foydalanishni optimallashtiradi. Bu nafaqat tashlab ketilgan materiallar bilan bog'liq xarajatlarni
kamaytiradi, balki sanoat sharoitida resurslarni barqaror boshqarishning kengroq maqsadiga ham mos
keladi.

Moslashuvchanlik va sezgirlik: Algoritmning asosiy kuchi uning o‘zgaruvchan sharoitlarga
moslashishidadir. Tola xususiyatlarining o‘zgarishi yoki kutilmagan atrof-muhit o‘zgarishlariga duch
kelgan bo‘lishidan qat'i nazar, algoritm optimal namlik sharoitlarini saqlab, real vaqtda javob beradi.
Mashinani o‘rganishni birlashtirish tizimga doimiy ravishda moslashish va o‘rganish imkonini beradi,
bu esa turli operatsion stsenariylarda mustahkam ishlashni ta’'minlaydi.

Operatsion barqarorlik va inson va mashinaning o‘zaro ta’siri: Sanoat sharoitida operatsion
barqarorlik juda muhim va algoritm kutilmagan hodisalar yuz berganda ham mustahkam ishlashni
namoyish etadi. Foydalanuvchilarga qulay interfeys inson va mashinaning samarali o‘zaro ta’sirini
osonlashtiradi, operatorlarga kerak bo‘lganda kuzatish va aralashuvga imkon beradi. Signallar va
bildirishnomalar ishlab chiqarish jarayonining umumiy barqarorligini oshirib, o‘z vaqtida
ogohlantirishlarni ta’minlaydi.

Masshtablilik va umumiy qo‘llanilishi: Algoritmning kengaytirilishi diqqatga sazovor
xususiyat bo‘lib, uni turli ishlab chiqarish miqyoslari va tarmogqlarida qo‘llash imkonini beradi. Uning
umumiy qo‘llanilishi uni turli xil tolaga asoslangan materiallar va ishlab chiqarish jarayonlariga
moslashtirilishi mumkin bo‘lgan ko‘p qirrali vosita sifatida belgilaydi. Ushbu moslashuvchanlik uni
qog'oz ishlab chiqarishdan to to‘qimachilikgacha bo‘lgan sohalar uchun qimmatli aktivga aylantiradi.

Muammolar va kelajakdagi yo‘nalishlar: Tola namligini nazorat qilish algoritmi muhim
afzalliklarga ega bo‘lsa-da, uni amalga oshirishda qiyinchiliklar paydo bo‘lishi mumkin. Algoritmni
kalibrlash va nozik sozlash ehtiyotkorlik bilan ko‘rib chiqishni talab qiladi va mumkin bo‘lgan
muammolarni hal qilish uchun doimiy monitoring zarur.

Tolali namlikni nazorat qilish algoritmi tolaga asoslangan materiallarni o‘z ichiga olgan sanoat
jarayonlarida o‘zgartiruvchi vosita bo‘lib xizmat qiladi. Uning mahsulot sifati, energiya
samaradorligi, chiqindilarni kamaytirish va o°‘zgaruvchan sharoitlarga moslashishga ta’siri
optimallashtirilgan va barqaror ishlab chiqarishga intilishda uning ahamiyatini ta’kidlaydi. Sanoat
rivojlanishda davom etar ekan, ilg'or algoritmlardan foydalanish raqobatbardoshlikni saglab qolish
va tez o‘zgaruvchan global landshaft talablariga javob berish uchun zarur bo‘lib qoladi. Tola
namligini nazorat qilish algoritmi ushbu maqsadlarga erishish yo‘lidagi muhim qadamdir.

Xulosa. Xulosa qilib aytganda, tolali namlikni nazorat qilish algoritmini ishlab chiqish va
amalga oshirish tolaga asoslangan materiallarni o‘z ichiga olgan sanoat jarayonlarida aniqlik,
samaradorlik va barqarorlikni oshirishga garatilgan muhim qadamdir. Ushbu algoritm moslashuvchan
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boshqgaruv mexanizmlari, real vaqtda sozlash va atrof-muhit omillari bilan integratsiyalashuvi orqali
turli sohalarda ishlab chiqarishning muhim jihati bo‘lgan namlikni tartibga solish bilan bog'liq
muammolarni hal giladi.

Algoritmning barqaror namlik darajasini saqlab turish qobiliyati o‘zgaruvchanlik va
nuqsonlarni minimallashtirish orgali mahsulot sifatini yaxshilashga bevosita hissa qo‘shadi. Ushbu
izchillik chiqindilarni kamaytirish, xom ashyodan foydalanishni optimallashtirish va energiya sarfini
kamaytirishda ham muhim rol o‘ynaydi.

Bundan tashqari, moslashuvchan xususiyatlar va mashinani o‘rganish elementlarini
birlashtirish algoritmga o‘zgaruvchan sharoitlarga, rivojlanayotgan moddiy xususiyatlarga va
kutilmagan atrof-muhit o‘zgarishlariga moslashish imkonini beradi. Ushbu moslashuvchanlik, hatto
dinamik ishlab chiqarish muhitida ham mustahkam ishlash va operatsion barqarorlikni ta’minlaydi.

Algoritmning ta’siri mahsulot sifati va chiqindilarni kamaytirishdan tashqariga chiqadi;
energiya samaradorligiga sezilarli hissa qo‘shadi. Namlikni qo‘llash stavkalarini dinamik ravishda
sozlash va operatsiyalarni boshqa energiya talab giladigan jarayonlar bilan sinxronlashtirish orqali
algoritm zamonaviy ishlab chiqarishda barqarorlik va resurslarni optimallashtirishning kengroq
magqsadlariga mos keladi. Biroq, algoritmni muvaffaqiyatli qo‘llash sanoatning o‘ziga xos
nuanslariga moslashish uchun doimiy tekshirish, sinov va nozik sozlashni talab qilishini tan olish
juda muhimdir. Kalibrlash jarayonida qiyinchiliklar paydo bo‘lishi mumkin va algoritmning
ishlashini yanada optimallashtirish uchun doimiy takomillashtirish harakatlari muhim bo‘ladi.

Tolali namlikni nazorat qilish algoritmi sanoat sharoitida namlikni tartibga solishda inqgilob
qiluvchi transformativ yechim sifatida paydo bo‘ladi. Sanoat barqarorlik, samaradorlik va aniqlikka
tobora ko‘proq ustuvor ahamiyat berayotganligi sababli, ushbu algoritm zamonaviy ishlab chiqgarish
amaliyotlari evolyutsiyasiga hissa qo‘shib, texnologik yutuqlarning boshida turadi. Uning amalga
oshirilishi nafaqat texnologik yangilanish, balki operatsion mukammallikka, chigindilarni
kamaytirishga va barqaror sanoat amaliyotiga intilish uchun strategik sarmoyadir.
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