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PRESSURE LOSS DURING EXPANSION OF LOCAL RESISTANCE PIPES IN A
MIXTURE OF AIR AND FIBROUS WASTE

1.Z.Abbazov!, A.K.Usmankulov?, X.N.Pardaev?, B.N.Sharopov?

1 Jizzakh Polytechnic Institute
2 Tashkent Institute of Textile and Light Industry

Abstract. In this article, to ensure the efficiency of cotton fiber production on a global
scale, based on the results of research to improve the quality and reduce the cost of production, to
identify and eliminate factors that negatively affect the quality of products at all stages of cotton
production, as well as in the processes of transporting cotton using pneumatic transport, to create
resource-saving technologies that reduce the cost of production, air and fiber waste, taking into
account that the local resistance of the mixture will be associated with pressure losses. His
theoretical research on these problems and analytical developments have not been widely studied,
the reason for which is that a general theoretical analytical method for calculating local resistances
has not yet been developed.

On the basis of the analysis, theoretical equations of motion of a mixture of air and fibrous
waste in currently used pneumatic transport systems in the pipeline expansion section are
developed. The dependence of the expansion angle of the expanding pipeline on local resistances
arising in the expanding part of the pipeline during the movement of air and fibrous waste at a
cotton gin plant is theoretically proved.

Based on the results obtained, it was proved that the optimal value of the local resistance

is equal to the local resistance C, = 0,06 when the expansion angle of the expansion pipe is

ar=29°.

Keywords: Pneumotransport, local resistance, resistance coefficient, fibrous waste, flow,
expansion pipe.

Annotasiya: V dannoy statye dlya obyespecheniya effektivnosti proizvodstva xlopkovogo
volokna v mirovom masshtabye na osnovye rezultatov issledovaniy po povisheniyu kachestva i
snijeniyu sebyestoimosti proizvodstva viyavleni i ustraneni faktori, negativno vliyayushiye na
kachestvo produksii na vsex etapax proizvodstva xlopkovoy produksii, a takje v protsessax
transportirovki xlopka pnevmotransportom dlya sozdaniya resursosbyeregayushix texnologiy,
snijayushix stoimost proizvodstva, vozdushnix i voloknistix otxodov, s uchetom togo, chto
mestnoye soprotivleniye smesi budet svyazano s poteryami davleniy. Yego teoreticheskiye
iziskaniya po dannim problemam i analiticheskiye razrabotki ne poluchili shirokogo izucheniya,
prichinoy chego yavlyayetsya to, chto do six por ne razrabotan obsheteoreticheskiy analiticheskiy
metod rascheta mestnix soprotivleniy.

Na osnhovye provyedennogo analiza razrabotani teoreticheskiye uravneniya dvijeniya
smesi vozduxa i voloknistix otxodov v ispolzuemix v nastoyasheye vremya sistemax
pnevmotransporta na uchastke rasshireniya truboprovoda. Teoreticheski dokazana zavisimost ugla
rasshireniya rasshiryayushegosya truboprovoda ot mestnix soprotivleniy, voznikayushix v
rasshiryayusheysya chasti truboprovoda pri dvijenii vozduxa i voloknistix otxodov na
xlopkoochistitelnom predpriyatii.

Na osnovanii poluchennix rezultatov bilo dokazano, chto optimalnoye znacheniye

mestnogo soprotivleniya ravno soprotivleniyu C, ~ 0,06, kogda ugol rasshireniya rasshiritelnoy
trubi ravyen arz =29°.

Klyucheviye slova: Pnevmotransport, mestnoye soprotivleniye, koeffitsiyent
soprotivleniya, otxodi volokna, potok, rasshiritelnaya truba

Introduction: In the world market of textile products, the leading place is occupied by
products made of cotton fiber. About 25 million tons of cotton fiber are spent annually on the
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production of these products, and this figure is growing from year to year [1]. Due to the increase
in consumption of cotton fiber, changes in demand for a particular type and grade, quality
indicators in recent years, special attention is paid to the production of products with certain quality
indicators. In accordance with this, to ensure the efficiency of cotton fiber production on a global
scale, the most important tasks in the industry remain to improve the quality and reduce the cost
of production, identify and eliminate factors that negatively affect the quality of products at all
stages of cotton production, as well as in the processes of transporting cotton using pneumatic
transport, create resource-saving technologies that reduce the cost of production [2].

In addition to the main processes of primary cotton processing technology, large-scale
scientific and practical research is being conducted worldwide to improve the process of
transporting cotton by means of pneumatic transport and its separation from the carrier air. In this
direction, in particular, developed and developing scientific bases for process of transportation of
cotton pneumatic conveying and separation from the air vehicle, particular attention is paid to the
improvement of consumer properties of cotton production through the creation of science-volume,
automated pneumatic conveying equipment, and accelerate the broad introduction of modern
resource-efficient techniques and technologies.

Analysis of research: An aerial transport device was used by Dorfman [3] in 1893 to
unload grain from ships. The efficiency of the device was small and consumed a lot of energy. In
the field of cotton cleaning, pneumatic transport has been used since 1929 [4]. The first study, of
cotton pneumatic conveying was carried out by Boris Levkovich. Subsequently, P. Baidyuk made
a great contribution to its development. He is the author of experimental studies on the interaction
of air with cotton in pneumatic conveying equipment, pneumatic conveying resistance to the
movement of air and material, movement of material in horizontal and vertical pipelines, the range
of the pneumatic transport, directions of energy consumption during transportation by using air.

The movement of cotton wool with the help of an air stream contributes to its titration, as
well as a slight decomposition of moisture in the product.

T.Makhamatov cleaning cotton from heavy objects during pneumatic transportation,
Improving the reliability of equipment izmailovskogo cotton pneumatic conveying, R. Influence
of elements of pneumatic conveying equipment Amirov on cotton and its quality, A.Burkhanov
[5] the interaction of cotton with air, which it transportorul, and the inner surface of the various
surfaces and sections of pipe bends in the process of separating cotton from air, M. cotton gins
from small and heavy impurities during transport in the pneumatic transport, H.Mamarasulov [6]
made a great contribution to the development of the science of cotton, in particular the theory and
practice of its transportation by pneumatic transport, by his research works on the creation of the
design of an inertial separator for mobile pneumatic transport equipment. In the research work
carried out, studies of the aerodynamic and local resistance of cotton fiber in pipes were rarely
carried out [7-10].

Local resistances occur when sudden expansion, sharp contraction, and arylation result in
a loss of air pressure created by the collision of air and fibrous waste with various obstacles in
their joint movement in separation systems[11].

There are so many types of local resistance, and the pressure loss in each of them is
different. Therefore, one of the important tasks is to analyze the loss of pressure of fibrous waste
and air flow based on the determination of flywheel resistances during the extraction of fibrous
materials from a mixture of air and fibrous waste[12].

Local resistance is the aerodynamic resistance of air pipes concentrated in one place.

In local resistances, kinks are always formed within the limits of adjustment, velocity fields
and current boundaries. Rebuilding the speed field and maintaining the speed requires energy.
Thus, leakage of air or mixture through local resistance is always accompanied by a loss of
pressure. His theoretical research and analytical developments on these problems have not been
widely studied, since a general analytical method for calculating local resistances has not yet been
developed[13]. At the same time, in the cotton gin industry, the aerodynamics of cotton
transportation and dust removal systems have not been studied or studied. There are practically no
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theoretical substantiations of technological processes of transportation, processing of cotton raw
materials, processing of cotton raw materials in general. The theoretical researcher of this direction
is A. Tadjiboev, B. Mardonov and others conducted some research [14]. but studies related to the
release of fibrous waste from the composition of the air in these biocytes have not been conducted.
Theoretical research:
Consider an air pipe in which the transverse displacement occurs at an angle of deviation

1
ofthe O<a< E (0 <ar < %) in the direction of the flow of a mixture of air and fibrous waste

(Fig. 1).
Y a C| 2
Y /
—_—
g |1 ar —
A >
- —
H >
. . . \
A \ 4 A »
Dl1 Cl2
Figure 1. The flow area is a semi-metric half. Figure 2. The area of the stream.

Due to the symmetry force of the flow field of a mixture of air and fiber waste (Fig.2) work
was carried out on the loss of pressure when passing through the cross-section( SS), an eddy
current zone was formed, which requires additional energy costs. In this regard, it is not difficult
to create a smooth contour that ensures smooth circulation of the flow of a mixture of air and
fibrous waste when the flow turns [14.15]. In this case, to solve the problem, use Figures 1 and 2
to draw a section 1-1 before the expansion of the air pipe and a segment 2-2 (Figure 1), located at
a sufficient distance from it.

We write down the Bernoulli equation for the mixture for the cross-sections chosen in this
way for the movement of air and fibrous waste:

1 1
P, +E(pll)12A +p2022A): Pe +E('010120 +'02022C)

In order to reduce the pressure of the mixture.
1
AP=P,-F. = E [(plulzc + pzvzzc )_ (plule + pZUZZA )] (1)

here p, and p,-are the density of air and fibrous waste

Using theories about changes in the amount of motion and mass of a mixture of air and
fibrous waste that affect this mass, we can formulate the following.

(PA - Pc )H —X (2)
Having calculated the volume associated with both sections of the wall, we write down in

unit time the volume of movement of the mass of the air-fiber waste mixture in the projection on
the deviation of the BC:

(P1CI1U_1C + p292V2c) sinam — (p1q1V14 + P292v24) cCOS AT 3
Then we equate equation (2) to equation (3):

(PA -F )H —X= (plqll)lc + 0,0,05c )Sinaﬂ - (plqll)lA + szzuzA)Cosa”
X= (PA -F )H - (plqlulc + 0,0,05c )Sinaﬂ' + (p1Q101A + pquUZA)COSaﬂ
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Taking into account (1), we obtain the following equation:

X= n [_ ('Olule + IOZUZZA)+ (plUlZC + P05 )]_ (plqulC + P20,05c )Sin ar +

2
+ (plqlulA + pquUZA)COS(Zﬂ'

In this case, the resistance coefficient for each passage (CC) in the direction is determined

by M.I. Gurevich [11].

X
C, = (4)
(o + o)
5 P + P05 )L
In this case
2 H
C, = A=\l + p,02. )=l + p,0%, |-
(:01012c +p2022c)'|— {2 [(pl 1c T P> zc) (pl AT P2 2A)]
- (pquUIC + P00, )Sina” + (plqlulA + p2q21)2A)COSOUZ'}=
_H (pll)lzc + PyU5c )_ (plule + pZUZZA)+ 2. PV + P2Y2024 COSaT —
L 2 2 L-( 2
P1Uic T P05 P1Vic T P05
_9. P19:1Vic + Pr0,05¢ sinar
L'(plulzc +p20§c)
If we take into account the following
o, =H-v,-f, d, =H-v,,- f,
In this case
C, = %{1_ Pll)le +102022A]+ 2. p-H 'Lfl('Ule;' P HZ')fz 'UzzA COSaLT —
Pric t P05 “\Pic + P,
2
2 P2 Uop
PO 1+ 55—~
2 prH-v,-froc+p, H0,0 -, 05 1“{ 1 Ulej
-2 L( 2+p02) sinar =—|1- 02 +
. pU
Wic »Usc p1U12c[1+2'22CJ
1 Uie
2
pl.H.UlZA(flJerpZ.UéAj Pl‘H'Ulzc(fl‘%+fz/)2'Mj
D. U, .
+2. p12 1A/ cosar—2- 1C ’012 € Zsinar
L i1 22 o122 |
1 U 1 Uc
2 2
14 P2 UZAJ ) f+ fz'OZ.(UZA)
C _H 1-| Ya P\ Yin +2.i bin |, P\ ) cosam—
L Uc o, (v ]2 L (o o, (U jz
14 P2 | Y. 14 P2 | Y.
P\ Uc P\ Uc
v Uy, U
| fl.f+ fZ&. 2 2C]
_2. 1. 1c ! ——~sinar
P \Urc
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In the resulting equations, we introduce: f(AC)=2A; p,=L2, f(A)=22n

Ve o Uip
f(c)="2¢

Uc
In this case

A 2 o 2

L 1+ p,- 2(C) L 1+ p,- 2(C)
f,- f(AC)"' PR2X 2n f(C)
2.1 1 sinar

L 1+ p,- £2(C)

+[2.% F2(AC) 1, + 1,5, fz(A))COSaz—Z-%-[fl- f(AC)+ 1, p, 222 f(C)jsinan}}

Ui
()
Using the equality of the amounts of air and fiber mixtures at the inlet and outlet parts of
the g, =q, pipeline, we obtain the following equations.

. Oia = Uic }: (6)
U2a =0y

Oyp = Hf 0, =Gy = L0y
Uop = Hf 0,5, =0y = LF0,c

. _ H H .
From this, given the equality v;¢ :T01A; Uy = TUZA , We obtain:

H
- Uop
fey=22c =L = _Poa  f(c)=f(a)=222
Ve E Ui Ui
L Ui (7)
f(aC) =l - b _ L
Uic EUM H
L

Given equations (5) with (7), we obtain the following equation for the local resistance
coefficient.

= HA;V(A){{%(H p, t 2(A))—(1+ p, f Z(A)ﬁﬂ ;

P

H(LY . Hi¢ L 5 i
+2|:T(ﬁj (f,+ fzpzfz(A))coswz—T(fl-ﬁ+ f,-p, 228 f(A)Jsma;z}

Uic

RS-
(8)

_%[fl.ﬁ+ .5, . f(A)jsinm}/(u,szfz(A))

Uc
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C, - if the concentration of phases f,, f, (f,+ f, =1), p, and p,-are the density of air

and fibrous waste, H and L channels width and if the initial velocity of each field is known, then
the local resistance coefficient is determined for each expansion pipe.

1
Inthis0 < & < that is(0<az<%).

Thus, the main parameter, in addition to those listed above, is the angle of inclination of
the upper wall az to the horizontal axis OX.
Ifthe f,, f, does not take into account the concentration of phases, then

o L A H(L . v . 1
Co=—r +2{ﬁ(1+p2fZ(A))cosaz—T(ﬁﬂoz ﬁ f(A)jsma;r} A0

2 2
C, = H -L +2 Lcoswr—ﬂ- £+Uﬂ sinaz | >0
HL H L \H o

2 _p2
CX:H L +2 Lcosom—i- L+f(AC) sinar |>0
HL H L (H

C,= H L +2[£cosa7r—ﬂ-[L+£jsinom} >0
HL H L {H H
As a result, we obtain the following equation:
H 2 L2
T HL
From the obtained equations, the influence of the expansion angle of the expanding pipeline
on the local resistance was studied, taking into account the diameter of the incoming air pipeline
H =0,2, the diameter of the outgoing air pipeline L =0,4 (Fig.3).
A L=04H=0,2

C +2[ﬁcoswr—25inom} >0 9)

YN

= AN

s N

05 o
0,2

e I N R

8 0 2 4 6 8 0 2
The expansion angle of the expansion pipe

The local resistance coefficient

Figure 3. Graph of the dependence of the expansion angle of the expansion pipe of the arx
on the coefficient of C, -local resistance.

Conclusions. Based on the results of research conducted to identify and eliminate factors
that negatively affect the quality of products in the process of transporting cotton using pneumatic
transport, the creation of resource-saving technologies that reduce the cost of production. The
escape of air and fibrous waste occurs due to pressure loss when the mixture encounters local
resistance. His theoretical research on these problems and analytical developments have not been
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widely studied, the reason being that the general theoretical equations for calculating local
resistances have not yet been developed.

Based on the analysis, a theory of the movement of a mixture of air and fibrous waste in
currently used pneumatic transport systems in the pipeline expansion section has been developed.
The dependence of the expansion angle of the expanding pipeline on local resistances arising in
the expanding part of the pipeline during the movement of air and fibrous waste at a cotton gin
plant is theoretically proved.

Based on the results obtained, it was proved that the optimal value of the local resistance

is equal to the local resistance C, = 0,06 when the expansion angle of the expansion pipe is
ar=29°.
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Ob ATTECTAIIMYA CTAHAAPTHBIX OBPA3LIAX MACCOBOU 101
ITOPOKOB U COPHBIX ITPUMECEHA XJIOIIKOBOI'O BOJIOKHA

A.Axmenos, FO.[].fAxy6oBa, JI.A.JxynaeBa, A.FOcymoB
“Paxtasanoat ilmiy markazi” JSC

Aunomayusn. B cmamve npusedenvl pezyromamuvl UCCIEO08AHUL  OOHOPOOHOCMU
mamepuana npu uzeomosienuu I ocyoapcmeennvix cmanoapmusix oopasyos (I'CO) xnonkoeozo
B0JIOKHA NO COOEPAHCAHUIO NOPOKOB U COPHLIX NpUMecell.

Cmanoapmuule 00pasyvl Cayxicum 01 YCMAHOBNEHUs. NepPeBOOHbIX KOIPDuyuenmos K
xnonxoananuzamopam muna AX u ®M-30 npu onpedenenuss Ha HUX COOePIHCAHUS NOPOKOE U
COPHBIX npumecell 8 B0J0KHe co2nacHo memoouke. Komnnexm cooepocum osa muna 1'CO,
HeoOXo0UMbIX 01 YCMAHOBIEHUS NONPABOUHbIU KOIDDuyueHma XJ10NKOAHAIUZAMOPO8 NO
nepeviM U HUZKUM COPMAM BOTOKHA.

Ammecmyemoti Xxapaxmepucmuxoul A615emcs cooepiicaniie NOPOKo8 U COPHbIX npumecell
U NOSPEUWHOCIb €20 ONpedeeHUs.

C smoii yenvio 6wiiu pazpabomansvt u uzeomosiensvi I CO cooepocanus nOpoKos u COpHuIX
npumecetl Xi0nK08020 80JI0KHA.

s docmudicenuss noCmasieHHou yeau npocpamMmol npedycmampuganocs 8blNOJIHEHUE
CRe0yrWuUx 3manos pabomovl. NOOOOP U NOO20MOBKA UCXOOHO20 Mamepuana (Colpvbs) Ons
uzeomoenenuss 1'CO, nepemewusanue (20Mo2eHU3aAYUS) XIONKOBO20 BOJNOKHA = UCXOOHO20
mamepuana I'CO  0ns noayueHus 0OHOPOOHOU MACCHI, U3YYeHUe U OYeHKA O0OHOPOOHOCMU
xnonxosou cmecu I'CO, nposedenue mexncnabopamopnou ammecmayuu I'CO u onpedenenue e2o
MEMPONOSULECKUX XAPAKMEPUCTIUK.

IIpu noobope cvipbsa npoarHaru3upO8aHvL 30Hbl PAUOHUPOBAHUS, CENEeKYUOHHBIX COPMOS
XI0nYamuuKa, obecnedeHHocms aabopamoputi xaionko3aeo0o8 ' CO coodepoicanus nopoxkos u
COPHBIX npumecel XJIONKOB020 B0JOKHA O/ YCMAHOGNEeHUs HNONPABOYHBIX KOIDDUYUEHMO8
ananuzamopos muna AX u @M-30.

Knrwouegvie cnoea. 6010KHO XJ10nK0OBOe, AHANUZAMOD, 20CYOAPCMEEHHbIU CIMAHOAPMHBLL
obpasey, NOcpewHoOCmb, COPHble NPUMECU, 2OMOSEHU3AYUs, MUn, nepesoOHOU KD uyueHm,
npoba, mexuuueckoe 3a0aHue.

Annotatsiya. Maqolada paxta tolasining Davlat standart namunalarini (DSN) ishlab
chigarishda materiallarning bir xilligini nugsonlar va iflos aralashmalari jihatdan o ‘rganish
natijalari keltirilgan

Uslubiyatga muvofiq tolaga nugsonlar va iflos aralashmalarini aniglashda AX va FM-30
rusumli paxta analizatorlari uchun tuzatish koeffitsiyentini aniglash uchun standart
namunalardan foydalaniladi. To ‘plam paxta analizatorining birinchi va past navli tolaga tuzatish
koeffitsiyentini ishlab chiqish zarur bo ‘Igan ikki turdagi Davlat standart namunalarini o ‘z ichiga
oladi.

Sertifikatlangan xaraktiristikasi-bu nugsonlar va iflos aralashmalarining tarkibi va uni
aniglashdagi xatosi.

Shu magsadda paxta tolasidagi nugsonlar va iflos aralashmalar tarkibiga oid Davlat
standart namunalari ishlab chiqildi va tayyorlandi.

Magsadga muvofiq bo ‘lishi uchun dastur quyidagi ish bosqichlarini nazarda tutgan:
davlat standart namunalarini ishlab chigarish uchun boshlang ‘ich materialni (xom-ashyo) tanlash
va tayyorlash , paxta tolasini aralashtirish (gomogenlash) - Davlat standart namunalarini bir xil
massani olish uchun, Davlat standart namunalari paxta aralashmasining bir xilligini o ‘rganish
va baholash, laboratoriyalararo attestatsiyalash o ‘tkazish va uning metrologik xususiyatlarini
aniglash.

Xom ashyolarni tanlash jarayonida viloyat tuman zonalari, paxtaning seleksiya navlari,
paxta tozalash korxonalari laboratoriyalarini paxta tolasi tarkibidagi nugsonlar va iflos
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aralashmalar tarkibidagi moddalar bilan ta’minlash AX va FM-30 rusumli paxta analizatorlari
uchun tuzatish koeffitsiyenti aniglash uchun taxlil gilindi.

Kalit so‘zlar: paxta tolasi, analizator, davlat standart namunalari, xatilik, iflos
aralashmalar, gomogenizasiyalash, tip, tuzatish koeffisienti, namuna, texnik topshirig.

Abstract. The article presents the results of studies of the homogeneity of the material in
the manufacture of State standard samples (RM) of cotton fiber in terms of the content of defects
and trash impurities. Standard samples are used to establish conversion factors for cotton
analyzers of the AX and FM-30 types when determining the content of defects and trash in the
fiber according to the method. The kit contains two types of RM required to establish the
conversion factor of cotton analyzers for the first and low grades of fiber. The certified
characteristic is the content of defects and trash impurities and the error in its determination.

The certified characteristic is the content of defects and trash impurities and the error in
its determination.

For this purpose, the state standard sample for the content of defects and weeds of cotton
fiber was developed and manufactured for cotton factories of the Republic of Uzbekistan.

To achieve this goal, the program provided for the following stages of work: selection and
preparation of the initial material (raw materials) for the manufacture of RM, mixing
(homogenization) of cotton fiber - the initial material of RM to obtain a homogeneous mass, study
and assessment of the homogeneity of the RM cotton mixture, conducting inter laboratory
certification of RM and determination of its metrological characteristics.

When selecting raw materials, the zones of zoning, selection varieties of cotton, the
provision of the laboratories of the state cotton plants with the content of defects and trash
impurities of cotton fiber were analyzed to establish conversion factors for analyzers of the AX
and FM-30 type.

Keywords: cotton fiber, analyzer, state standard sample, error, trash, homogenization,
type, conversion factor, sample, technical task.

BBenenue: Crangaptable o0pasil, B cootBerctBuM ¢ Oz DSt 8.004:2004 T'CU PVs.
CrangapTHbie 00pa3ilbl COCTaBa U CBOMCTB BEIISCTB M MaTepuanoB. OCHOBHBIE MONIOKeHHS [1],
ABIIIOTCSI COCTAaBHOM YAcCThlO TEXHUYECKUX cpeacTB Cuctembl oOecreueHus eInHCTBA
u3Mepenuit Pecriyonuku Y36ekucran [2,3,4].

[Tpumenenune ['ocynapcTBeHHBIX cTaHAAPTHBIX 00pa3noB (ganee I'CO) a1t MOBBIIEHUS TOYHOCTH
U obecrieueHus] €MHCTBA W3MEPEHUHN NPH OLIEHKE KAdecTBa XJIONKOBOW MPOMYKIMU SIBIISETCS
OJIHUM M3 OCHOBHBIX YCJIOBHIl €€ KOHKYpEHTOCIOCOOHOCTM Ha MHUPOBOM pbiHKE. [loaTomy,
pa3zpaboTke u ucnonb3zoBaHuio ['CO B XJIONKOOYMCTUTEIBLHOW HPOMBIIIJIEHHOCTH YIENSIEeTCs
6osbiIoe BHUMaHKe. Baxunoe mecto cpean Hux 3anuMaeT I'CO coneprkaHusi TOPOKOB M COPHBIX
npumeceil. [1o HUM ycTaHaBIMBAIOT NMEPEBOAHON KOI(PPHUIMEHT XIIOMKOaHATU3aTOpoB Tuna AX
u ®M-30 npu onpeaeneHnH Kitacca XJIOMKOBOro BojiokHa [5,6].

C »T0if 1enbpio ObUIM pa3paboTaHbl W M3TOTOBJIEHBI ISl XJIONKO3aBOAOB PecmyOnuku
V36ekucran I'CO copep:kaHusi HOPOKOB U COPHBIX IPUMECEH XJIOMKOBOTO BOJIOKHA.

Ji nOCTHKEHUs TIOCTABIICHHOM LEH MPOrpaMMOi TpeaycMaTpHUBAJIOCh BBITOJHEHUE
CJIEYIOIIMX 3TANoB pabOTHI:

- 10100p ¥ MOATrOTOBKA UCXOAHOI0 MaTepuana (celpbsi) ais usrorosienus I'CO;

- IepeMelIBaHyue (rOMOreHHU3alts) XJIONKOBOr0 BOJIOKHA - McxoHoro Marepuana ['CO
JUTSI TIOJTY4€HUSI OTHOPOJAHON MaccChl;

- U3y4eHHE U OLIEHKAa OJHOPOAHOCTHU XJIonkoBoi cmecu I'CO;

- mpoBeieHne MexabopaTopHoi arrectanuu I'CO u onpeiesieHne ero METPOJIOTUYECKUX
XapaKTePUCTHK.

[Tpu moxOope ChIphsl MPOAHATM3UPOBAHBI 30HBI PAHOHUPOBAHMUS, CEICKIIMOHHBIX COPTOB
XJIOIMYaTHHUKA, 00eCeueHHOCTh JabopaTopuil xisonko3aBogoB I'CO coxepkaHUsl TOPOKOB U
COPHBIX TPHUMECEH XIJIOTIKOBOTO BOJIOKHA JJISi YCTAHOBJICHHS IEPEBOIHBIX KOI(PPHUIMEHTOB
ananu3atopoB Thna AX u ®M-30.
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Teopernueckne  mccaenoBanme: Jna  noxaroroBku  marepuana ['CO  mo
TEXHOJIOTHYECKOMY pETJIAMEHTY TepepadOTKH XJIOMKa-chimua [7], Ha Y30eKHCTaHCKOM
XJIONKO3aBO/ie ObLTM BHIOpaHBI M TMepepadOTaHbl MAPTUU XJIOMKA-ChIPIIA M OTOOpPAHBI KHUIIBI
BOJIOKHA C OJIMHAKOBBIMH IMOKA3aTEIIMA MacCOBOM JI0JIM TIOPOKOB U COPHBIX MPUMECEH.

[lepememmuBanue (roMoreHu3aIuo) XJIOTIKOBOT'O BOJIOKHA OCYIIECTBIISIIN
pacuIunbIBAaHUEM U MEPEMEIIMBAHNEM €T0 BpyUuHYyI0. 13 BEIOpaHHOMN KHITBI BOJIOKHO OTOHUPAIOCh
OTJEIbHBIMU TOpIUSAMU 10 50 g U pacKiIaabIBaIOCh HA paccTeICHHOM Ope3eHTe miomaasio 100
M?2. AHANOTHYHO HA TIEPBBIH CIIOH MOCIEI0BATENBHO HAKIIABIBATICH CIIOM M3 JAPYTHX Kur. U3
Pa3noKEeHHOM, OAHOPOIHOM Macchl oTOMpanuck mo 15 mpod maccoii 1000 g ans I copra u 300 g
mns 11 copra. 3atem, ocrtaBmiytocs mocie oTOOpa Mpod OTHOPOAHYIO XJIOMKOBYIO MaccCy
3ampeccoBbiBa B Kumbl. Paspaboranel nBa Tuma ['CO comepkaHUs TOPOKOB U COPHBIX
npumeceit: | Tun I'CO 06pa3oBan U3 XJI0MKOBOro BonokHa | copra knacca "Ypra", 1l Tun I'CO —
u3 xyonkoBoro BookHa |l copra kmacca "Ypra"[8]. U3yuenne u onenka ogHopogHoctd I'CO
npooamwnack mo [9]. Arrectyemble xapaktepuctuku ['CO ycTaHaBIuBaldWChb Ha OCHOBE
MeXJ1a00paTOPHOU aTTecTanuu coriacHo [9].

Jlnst ycTaHOBJICHUST OJTHOPOJTHOCTH, BCEM Macchl XJI0MKoBoro BojokHa ['CO oTOupanmch
o 15 mpo6 kaxaoro tumna ['CO (mpomsinuieHHOT0 copTa BoiokHa) o [10 ]. Tlo aum oTbupanack
cxema otbopa nmpoo, T.e., HEOOX0IUMOE KOJIMUECTBO OTOMPAEMBIX MPOO, OTHOPOTHOCTH KOTOPHIX
¢ jgoBepurenbHOM BepoaTHOCTh (0,95 cooTBercTBOBasia oaHOpoAHOCTH Bee Mmaccel ['CO.
VYuuteiBas cpeHee KBaApaTUIeCKoe OTKIOHEHNE MacCOBOM J10JIM MOPOKOB U COPHBIX MpUMecei
(ms | tuma I'CO cocTaBuio 2,696 %, s |l Tuna I'CO - 4,233 %) B HCXOTHOM BOJIOKHE, I10 [9]
OTpeAeNIUIN KOJUYECTBO MPOO (OMBITOB) U YUCIO MOBTOPHOCTEH HCTBITAHUM 3TUM KOJIMYECTBO
oTOupaemMbIX Mpod, koTopoe coctaBwio N = 15 npu uncie napamienbHbIX onpeaeneHuii J=6.

HcnbiTanus Mo M3y4eHUI0 OJHOPOJHOCTH XJIonKoBoro BosiokHa it | u |l tumo I'CO
MIPOBOJIMIIACH TIO BEIOpaHHOM cxeme u MeTozuke [11] mo mokasaresnro MaccoBasi 10Jis1 TOPOKOB U
COPHBIX MPUMECEH.

OO0paboTka pe3yabTaTOB UCHBITAHUN WM OMpEesICHUE XapakTepucTuku ogHoponuoctu I'CO

IMPOBOAUTCA B COOTBCTCTBHUU C AJITOPUTMOM pacCyCTa, NPUBCACHHBIM HUIKC.

Bbermcrnsitor cyMMBI KBaIpaToOB OTKIIOHCHUH PE3YJIbTATOB OMPEIeICHUN BHYTpH Po0 SSe
N J

SS, =D > (x,;7x,) M
1

n=l j=
U MEX1y CPeIHUMH apu(PMETHUECKUMU 10 Tpodam
N
)2
§S,=J) (x,-x)* @
n=1

rae X, — cpennee apupMeTHICCKOE 3HAUCHHE J Pe3yabTaToB st X, ; Ui N-Ipo0hL;

X - cpennee apudmerndeckoe 3HaueHue Beex N J pesynprartos X, ;.

Boruncnsitor BEIOOpOYHBIE CpETHUE KBAJPAThl OTKIOHEHUIN

pe3ynbTaTOB BHYTPHU MPO0 SS.
= SS,
SENToD 3
NJ-1)

U MEXy pobamu SSH
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S _SSy

H™ N_1 ' 4)
XapaKkTepUCTUKY OJTHOPOTHOCTH OLICHUBAIOT IO (hOpMYyIIe
1 — _
0, = [5(58:-58) | (5)
Ecnmu ﬁH < ﬁe , TO IIOJIararT
1 —
Oy =3VS (6)

MexmabopaTopHas aTTecTarus MpoBOAWIACH TT0 cTaHaapTHON MeToauke PJ[ V3 51-017.
Cnenys TtpeOOBaHMAM JaHHOTO HOPMAaTHUBHOI'O JOKyMEHTa, BbIOpanel 10 maGopaTtopwii,
AKKpEJIUTOBAHHBIX areHTCTBOM "Y3cTanaapT'.

B kaxnayo u3 aTuX jgabopaTopwii HampaBWIM MO JIBE JaOOpaTOpHbIE MPOOBI BOJIOKHA
cootBeTcTBeHHO | 1 Il Tunos I'CO.

[Ipo6a mst MextabopaTOpHOM aTTecTalluy OTOMPAJIUCh CIydyallHBIM O0Opa3oM U3 BCETO
00BbeMa TOMOI€HU3MPOBAHHOTO XJIOTIKOBOI'O BOJIOKHA. Macca kaxaoi npoOsl coctaBuia 500 g.
Takoro kojau4ecTBa BOJIOKHA JIOCTATOYHO ISl BHINOJHEHUS UcnbiTanuid o O'z DSt 632 B nsatu
HOBTOPHOCTSIX.

Paccpuika npo0 conpoBokaanack onucanueM marepuana ['CO nepeyHeM aTTeCTyeMBbIX
XapaKTEePUCTHK U UX OPUEHTHPOBOUYHBIMH JIMANIa30HAMU. Y Ka3aHue, 10 MPUMEHAEMbIM
METOAMKaM, a Takke PopMoii oopMIIeHHSI pe3yTbTaTOB UCIIBITAHHMA.

JUis  BBIONHEHMsS UCHBITAHMH B Jlabopartopusx ObUIM IpHUBIEYEHBl HauOoiee
KBaJM(PHUIMPOBAHHBIE JTAOOPAHTHI C MPAKTUYECKUM OIBITOM PAOOTHI 110 METOAMKE OTPEICICHUS
MacCOBOMW J0JIM IOPOKOB M COPHBIX IIPUMECEN B XJIONKOBOM BOJIOKHE 110 O'z DSt 632 pyuHbpIM
pazbopowm.

CornacHo yKka3aHHOH METOAMKE B Kaxaoil mabopaTopuil MpPOBOIMINCH IATh
napajuIebHBIX ONPEeICHUH IS KX 10l IPOOHI.

AHanu3 pe3yabTaToB. [lpu aHanmuse pe3ynbTaToB MEXJIaOOPATOPHBIX MCIBITAaHUH
BHayaJle yCTaHABJIMBAJICA BUJl paclpeesIeHUs pe3yJIbTaTOB MEXIa00paTOpHOM aTTeCTalllu.

[TpoBepka CUMMETPUYHOCTH PACIIpE/IENeHUs] MPOBOAMIACH MO KpUTEpHI0 BuikokcoHa.
CocTaBlieH yHOpSIOYCHHBIA P 3Ha4YeHWU MexiaboparopHoiu arrectanuu | tuma I'CO mo
MOKAa3aTeJIl0 MaccoBas J10J1s TIOPOKOB U COPHBIX MPUMECEH B BOJIOKHE (B MPOLEHTAX):

20;21;21;21;21;23;24;24;24;26 (1)

Tak kak pacmpezelieHHe CHUMMETpUYHOE OOpabOTKYy pe3ylbTaTOB MEKIa0opaTOpHOI
aTTECTAIlMH POBOJIMIIN TI0 CIACAYIONIEMY anroputmy [14].

N3 unenos psiga (10) cocraBuin Bce BO3MOKHBIE MOJYCYyMMbI BUA

X+X, (7)
g 2
rae i=1,2,3...n; j=1,2,3.....n; k=1,2,3...n, ¥ MOJIy4WJIK UX YIOPSIOYCHHBIA PSII:
2,0 ; 2,05; 2,05; 2,05; 2,05;
2,1 ; 2,1 2,1 ; 2,1 2,1 ;
2,1 ; 2,1 ; 2,1 ; 2,1 ; 2,1 ;
2,15; 2,2 2,2 2,2 2,2
2,2 2,2 2,2 ; 2,25 ; 2,25 ;
2,25 ; 2,25 ; 2,25 ; 2,25 ; 2,25 ;
2,25; 2,25; 2,25; 2,25; 2,25; 2
2,3 ; 2,3 2,35 ; 2,35 ; 2,35 ;
2,35; 2,35; 2,35; 2,35; 2,4
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24 24 24 ; 24 ; 24
2,45 ; 25 25 ; 25 ; 2,6

B kauecTBe 3HaueHMs aTTECTOBAHHOM XapaKTEPUCTUKU NpUHSIM Meauany psnpa (7),
COCTOSILET0 U3 55 MOJIyCyMM:

1& _ Zn+1 ! (8)
2

A=Z, =225%

B kauecTBe XapakTepHCTUKM MOTrpeurHocTH MexiadopaTopHoi arrectanu ['CO Aaco
MPUHSUIN NOJYIUUPUHY JOBEPUTEIBHOIO UHTEPBAIA JUIsl MEIUaHbI

: 9)

10
X)) — Xw®) (10)
Aco = #
ITo P V3 51-017 g n=10 S=47, R=9 u Aac=0,15.
Jlayiee CpaBHUJIM IOTPEIIHOCTD OT HEOJHOPOHOCTH Gy C BEIIMYMHON %A Aco” Tak xak oy

MPEBBIIIAET 1 A

Aco’ TO TOrp€IIHOCTbL OT HCOAHOPOAHOCTU 3HAYUTCIIbHA IO CPABHCHHUIO CO
8 Aco

3HauUeHUEM Aaco , TO XapakTepuctuky norpemHoctd ['CO Aco ¢ yd4eToM MOrpeurHoCTd OT
HEOJHOPOJHOCTH BBIUUCIISAIOT IO opMyIie:

Lo o o ¢y
Acoz2 EAACO—FGH

Aco=0,2%. Jomyckaemoe 3HadueHune morpermHoctd s | tuma I'CO A;=0,2 %. Tak kak
Aco=Ay, To I'CO conepkaHus MIOPOKOB U COPHBIX IPUMECEH BOJIOKHA XJIOMKOBOTO (| THIT) MOXKHO
CUHMTATh OJTHOPOJHBIM M COOTBETCTBYIOIIMM TPEOOBAHUSM TEXHUYIECKOTO 3a/1aHU.

Mexnaboparopnas arrectanus |l Tuma 'CO npoBoammack aHaAJIOTUYHO.

38;38;39;39;39,;40;40 ;41 ;41 ;42 (3
Tak kak pacmpenesneHre CHUMMETPHUYHOE M3 WiIeHOB psna (3) oOpa3zoBanu Bce BO3MOXKHBIC
MoJTyCyMMbI BUia (7) U MOCJIE UX YHOPSIOUCHUS TOJTYUUIIU PSI:

38 ; 38 ; 38 ; 3,85 ; 3,85 ;
3,85 ; 3,85 ; 3,85 ; 3,85 ; 39 ;
39 ; 39 ; 39 ; 39 ; 39 ;
39 39 39 39 3,95 ;
3,95 ; 3,95 ; 3,95 ; 3,95 ; 3,95 ;
3,95 ; 3,95 ; 3,95 ; 3,95 ; 40 ;
40 ; 40 ; 40 ; 40 ; 40 ; 4)
40 ; 40 ; 40 ; 40 ; 40 ;
4,05 ; 4,05 ; 4,05 ; 4,05 ; 4,05 ;
41 ; 41 ; 41 ; 41 ; 41
41 ; 41 ; 4,15 ; 4,15 ; 4,2

B kauecTBe 3HaueHWs aTTECTOBAHHOW XapaKTEPUCTUKU MPUHSIIA MenuaHy psga (4),

AN
. — — 0
3Ha4YeHHE KOTOPO onpeaenaniu rno Gpopmyie (8) A=Z 8 = 3,95%.
B kauecTBe XapaKTepUCTUKH MOTPEIIHOCTH MekinadopaTopHoii arrectauuu |l Tuna I'CO

NPUHSUIM TTOJYIIMPUHY UHTEpBaia s meauansl o ¢popmyse (10). ITo P/ V3 51-017 ans n=10
S=47, R:9 158 AAcozo,lo.
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Janee cpaBHUIIM MOTPEMTHOCTh OT HEOJHOPOJAHOCTH Gy C BEIUYMHON 1 AA . Tak kak Gy
8 co

MPEBBIIIAET 1 A

Aco”’ TO MOIrp€IIHOCTH OT HCOAHOPOAHOCTHU 3HAUUTCIIbHA IIO CPAaBHCHUIO CO
8 co

3Hau€HUEM Aaco , TO Xapakrepuctuky norpemHoctd ['CO Aco ¢ y4eToM MOIpElIHOCTH OT
HEOJHOPOAHOCTH BBIUMCIHSAIOT 10  (opmyne(ll), Aco=0,23%. Jomyckaemoe 3HaueHHE
norpemtHocT 115t |l Tima 'CO A=0,4 %. Tak kak Aco<A,, To 'CO coaep>xaHusi TOPOKOB U
COpHBIX mpuMmecedl BojokHa xJyonkoBoro (Il Tum) MoOXHO cuMTaTh OAHOPOIHBIM U
COOTBETCTBYIOIIMM TPEOOBAHMAM TEXHHUECKOTO 3a1anus [15].

BouiBoabl: B pesyinbraTe HMCCIENOBaHMM YCTAHOBIJICHBI IIOKA3aTEIW OJHOPOJIHOCTH
XJIOIKOBOT'O BOJIOKHA - Marepuasia ['CO, u omnpenesneHbl 3HAYCHHS METPOJIOTHYECKUX
XapaKTEePUCTHK.

Onu coctaBunu Juis [ tunma 'CO copepkaHus MOPOKOB U COPHBIX MPUMECEH B BOJIOKHE
XJIOTIKOBOM
- TOKa3aTeJh OJHOPOTHOCTH XJIOIIKOBOTO BOJIOKHA G » = 0,05 %;

A
aTTECTOBAHHOE 3HAYEHUE MACCOBOM JIOJIM TIOPOKOB M COPHBIX mpumecer A = 2,25%;

norpetrHocTh ['CO Aco=0,20% s 11 Tuna I'CO coneprkaHus TOPOKOB M COPHBIX MPUMECE B
BOJIOKHE XJIOTIKOBOM
- IOKa3aTelbh OJHOPOJIHOCTHU XJIOMKOBOTO BOJIOKHA G y = 0,10%;

A
aTTeCTOBAHHOE 3HAYEHHE MACCOBOM JI0JIH MOPOKOB U copHbIX mpumeceit A =3,95%;

norpeutHocTb ['CO Aco=0,23%
[Tony4yeHHbIe 3HAYCHHS IOTPEIIHOCTEH HAXOIATCS B TIOJE JOIMYCKAa YCTaHOBJIECHHOTO
TEXHUYECKUM 3aJJaHHUEM.
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UDK 677.021.017

BJIUSIHUSI MHOT'OCJIOMHBIX HOKPBITHUN JUISI PEZKYHIETI'O HHCTPYMEHTA
K.0.1llapumos?, C.B.d&nopos?

Bukhara Engineering Technological Institute?
Moscow State University of Technology “STANKIN *?

Annomayun. B cmamve paccmompenvl ocobeHHOCmMU CMPYKMYpbl NPUNOBEPXHOCHO20
cnost  ovicmpopexcyweti cmanu POM5, moouguyuposannoti nogepxmocmu  MHO2OCIOUHbIM
HauneceHuem NOKPbIMuUs U ee GIUAHUE HA UHOCOCMOUKOCMb UHCMPYMEHMA Npu CyxXou peske
mpyonoodbpabamvieaemo2o xpom cniasa. CywecmeenHoe CHUdCeHue UHMEHCUBHOCMU USHOCA
bvicmpopedsicyweli cmanu npu MHO20KOMHOHEHMHOM U MHO2OCJIOUHOM NOKPLIMUU NPOUCXOOUM 34
cuem cMeweHUus 30Hbl USHOCA U YMEHbUEHUS paouyca OKpY2leHUs pexcyujel KpOMKU U3-3a
U3MeHeHUs. YC08ULL 83aUMOOeLiCmBUs ¢ obpabamvieaemvlm mamepuaiom. B pabome nepgvie
UOHHOE a30mupos8anue ¢ NociedyroWUM HAHeCeHUeM U3HOCOCMOUKO20 NOKPbIMUS HOLYYUILO
Hazeanue KOMOUHUPOBAHHOU UOHHO-NIAA3MEHHOU obpabomku Ha ycmanoske muna AIllI-2
npouzsoocmea MI'TY « CTAHKHH» ¢ ucnonvzosanuem 08yXCMyneHYamo2o 8aKyymMHOo-0)208020
2a308020 paspaoa npoeoounacsy. Ilpueedensi pe3yiomamsi UCCIE008AHUS CPABGHUMENbHOU AHAIU3
pabomul OUCKOBBIX (hpe3, NOAYUEeHHO20 MemOoOOM Gopmuposanus aimazonodoouvix DLC u
MHO2OCIOUHBLL, MHO2OKOMNOHEHMHUbLL nokpuimull, npu @pezeposanuu 34XHIMA u CY30
cnnasa. Cpasnueanu pabomocnocobHocms OUCKOBLIX (hpe3 ¢ 8000POO0COOEPAHCAUUM AMOPDHBIM
Venepooom u OUCKOBbIX (hpe3 ¢ mempa’sopuyecKum amoppubim yenepooom no 06vemy mamepuaid
3a20MOBKU, YOAILeM020 00 Nojomku. Mcnvlmanus Ha u3HOCOCMOUKocms nposoouiocsy ha HI'MK
110 «HM3», bByxapckuii pemMOHMHO-MEXAHUYECKUll 3A800 NpU MOYEHUU KOBAHHOZO,
arcaponpounozco cnnasa 34XHIMA u CY30.

Knwouegvie cnoea: DBBICTPOPEXKYIIMII HHCTPYMEHT, a30THUPOBAaHUE, JIETMPOBAHHUE,
HaHECEHHsI MOKPBITHS, U3HOCOCTOUKOCTh, TBEP/IbIN CIUIAB.

Annotatsiya. Maqgolada R6M5 tez kesar freza yuzasidagi maxsus strukturali,
modifikatsiyalangan yuzadagi qoplangan goplama va uning sovutish moylash muhitisiz, giyin
ishlov beriladigan xromli qgotishmani kesishda uning yeyilishga bardoshligiga tasiri ko‘rib
chigilgan. Tez kesar frezaning yeyilish jadalligini pasayishi ko‘p komponentli va ko‘p gatlamli
goplamalarning birlashtirilishi yeyilish, kesuvchi asbob tig‘ining o‘tmaslashishiga ishlov
beriluvchi materialning tasiri. Ushbu ishda dastlab ion azotlash so‘ngra yeyilishga bardosh
goplama qoplangan, uyg‘unlashgan ishlov berish kompleks ion-plazmali ishlov berish deyiladi va
ion-azotlash Moskva Davlat Texnologiya Universiteti “STANKIN” da ishlab chigarilgan APP-2
qurilmasida amalga oshirildi. 34XH1MA va SCH30 tayyorlanmalariga olmossimon va ko‘p
qavatli, ko‘p komponentli qoplamalar qoplangan disksimon frezalar orqali ishlov berishda
tadqiqod natijalari olindi. Disksimon frezalarning foydalanib bo‘lmas darajagacha ishlash
qobiliyatlari taqqoslandi. Yeyilishga bardoshlilik sinov ishlari NKMK “NMZ” va Buxoro
tamirlash mexanika zavodida bolg‘alangan 34XH1MA va SCH30 markali gotishmaga ishlov
berildi.

Kalit so‘zlar: Tez kesar kesuvchi asbob, azotlash, legirlash, goplama qoplash, yeyilishga
bardoshlilik, gattig qotishma.
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Abstract. The article discusses the features of the structure of the near-surface layer of
high-speed steel R6M5, modified surface by multilayer coating and its effect on the wear resistance
of the tool during dry cutting of hard-to-machine chromium alloy. A significant decrease in the
wear rate of high-speed steel with a multicomponent and multilayer coating occurs due to the
displacement of the wear zone and a decrease in the radius of rounding of the cutting edge due to
changes in the conditions of interaction with the processed material. In this work, the first ion
nitriding followed by the application of a wear-resistant coating was called combined ion-plasma
treatment on an APP-2 type installation produced by MSTU "STANKIN" using a two-stage
vacuum-arc gas discharge. The article presents the results of a comparative analysis of the
operation of disk cutters obtained by the formation of diamond-like DLC and multilayer,
multicomponent coatings when milling 34XH1MA and SCh30 alloy. The performance of disk
mills with hydrogen-containing amorphous carbon and disk mills with tetrahedral amorphous
carbon was compared by the volume of the workpiece material removed before breakage. Tests
for wear resistance were carried out at NGMK PO “NMZ”, Bukhara repair and mechanical plant
when turning forged, heat-resistant alloy 34XH1MA and SCH30.

Keywords: High-speed tool, nitriding, alloying, coating, wear resistance, hard alloy.

BBenenue. Ilpu mexanumdeckoit o0pabOTKe TPymAHOOOpPaOATHIBAEMBIX JKAPOIPOYHBIX
XPOMOBBIX M UYT'YHHBIX CIJIAaBOB NPOUCXOAMT BbIIEICHHUE OOJBLIOTO KOJIWYECTBA TEIIa, PE3KO
HIOBBIIIAETCS YPOBEHb TEMIIEPATYPHI B 30HE KOHTAKTa HHCTPYMEHTA C JIETAIIbIO, YTO CIIOCOOCTBYET
aKTUBAIMM TIPOLECCOB aare3nuu U aAuddy3un u ycunmBaeT HM3HOC pabOuMX MOBEPXHOCTEH
UHCTPYMEHTOB. OTH TIOKPBITUS OO0JaJal0T OYEHb BBICOKOM MHUKPOTBEPIOCTHIO, HHU3KUM
K03 (OUIIMEHTOM TPEHHs M MHEPTHBI 10 OTHOLICHUIO K oOpabareiBaeMoMy Matepuaiy [1, 2].
OnHako MpPaKTHKa MCIOJIb30BaHMUSA BBICOKOCKOPOCTHBIX PEXYIIUX HHCTPYMEHTOB C TaKUM
MOKPBITUEM TOKA3bIBAET, YTO A(PPEKTUBHOCTh TAKUX MHCTPYMEHTOB JUIS PA3JIMYHBIX ONEpanuit
pe3aHMs HEOMHAKOBA. Y CIEIIHOMY BHEIPEHHUIO U3HOCOCTOMKUX MOKPBITUIM MeIaeT To, YTO U3-
3a OonpIION pa3sHHULBI (PU3UKO-MEXAHUYECKUX CBOWCTB MOJUIOKKH M TIOKPBITHUS YacTo
HaOJI0AaeTCsl YCKOPEHHbI M3HOC pabouuX MOBEPXHOCTEH MHCTPYMEHTOB IPU IJIACTUYECKOH
nedopManud MHCTPYMEHTA. DTOT HEIOCTATOK MOXKET OBITh yCTpaHeH IyTeM (HOpMHUpPOBAHHSA
HEKOTOPOT0 MEPEXOHOrO CJI0s, KOTOPBII MOXKET ObITh MOJIYUYEH, HAapUMeEp, IIyTeM MPOBEACHUS
TEPMOXUMHUYECKON 00pabOTKHM Imepes HaHECEHHEM HM3HOCOCTOMKOTO MOKpPHITHSA; B uwacTHOCTH,
JIOBOJIBHO ILIMPOKO MCIIOJIB3YETCs MPOLIECC HOHHOTO a30TupoBaHus. Takol mporecc Ha3bIBaeTCs
KOMOWHUPOBAHHON MOHHO-TIa3MEHHON 00paboTKoii. Ero nmprMeHneHne mo3Bomio B HECKOJIBKO
pa3 MOBBICUTh CTOMKOCTh OBICTPOPEKYUIMX MHCTPYMEHTOB IO CPAaBHEHHIO C HHCTPYMEHTaMH C
PVD nokpsitueM.

»

Puc.1. YcranoBka s non-azornposanue AINI-2 npdn3BOHCTBaMFTY «CTAHKHNH»
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CHmxeHue ypoBHs OCTaTOYHBIX HANPSYKEHUMN B MOKPBITUN U YBEIUUYEHUE TPOYHOCTHU €TI0
aJre3MOHHON CBSI3M C MHCTPYMEHTAJILHOM OCHOBOM MOXHO OOECHEUUTh 3a CYET (DOPMUPOBAHUS
MIEPEXOHOTO €051, KOTOPBII MOXKET OBITh MOIYYEH C HOMOIIBIO HOHHOTO a3oTHpoBanus (Puc.1.).
Honnoe a3oTtupoBaHHE C MOCIEIYIOIIMM HAHECEHHUEM H3HOCOCTOMKOIO MOKPBITHUS MOJYYHIIO
Ha3BaHHE KOMOMHHMPOBAHHOW HOHHO-TUIA3MEHHOM 00paOOTKH, a TOBEPXHOCTHBIN CIIOH,
(dhopMupyeMbIil B pe3yapTaTe Takol 00padOTKH, MOy Ha3BaHUE U3HOCOCTOMKOIO KOMILIEKCa
[3, 4].

Mertaiiin HaHOCAT B BUJIE€ TOKPBITHSI, HAIIPUMEP, C TIOMOIIIbIO MAarHETPOHHOTO HAMBUICHHUS.
B 370l cTatbe mpencTaBIEHbl HEKOTOpPbIE HHTEPECHBIE COCTaBbI, KOTOpbIE MOTYT OBITh
WCIIOJIb30BaHbl ISl MOJTY4EHUs MOAU(PUIMPOBAHHBIX MOBEPXHOCTHBIX CJIOEB PaCCMOTPEHHBIM
3l1€Chb METOAOM [UIsl YBEJIMYEHHUS JIOJITOBEYHOCTH MHCTPYMEHTOB, HW3TOTOBIEHHBIX W3
OTHOCHUTENIbHO  ObIcTpopexymieid crtanu P6MS co cpenHeidl  apompO4yHOCTBIO, IpHU
TOpPU3OHTAIBHOU  (ppe3epHOil 00paboTKE YCTOMUUBBIM, TPYAHOOOPAOOTAEMBIM XPOMOBBIM
crutaBoM 34XH1IMA u uyrynnasie mapku CH30.

MaTtepuaibl 1 MeTOAbI. B KauecTBe pexyIero HHCTpyMeHTa NpH (ppe3epHoit 00paboTke
WCIIOJIb30BAJIUCh CIELUANIbHO pa3paboTaHHbIE PEXYIIUE AUCKOBBIE (pe3bl ¢ pa3InYHBIMU
BapHMaHTaMH  KOMOMHHMPOBAaHHOW  IIOBEPXHOCTHOW  HMOHHO-a30TMPOBAHHOW  00pabOTKH.
AzotupoBaHue 00pabOTaHHBIX M OTHIIM(OBAHHBIX PEXKYIIMX IUCKOBBIX (Ppe3 MPOBOAMIN Ha
ycranoBke Tuna Allll-2 mnpoussoactBa MITY «CTAHKHWH» ¢ ucnons3oBanueM
JBYXCTYIIEHYaTOT0 BaKyyMHO-IYTOBOI'O Ta30BOro paspsaa. OCHOBHBIE PEKUMBI HOHHOIO
a30TUPOBaHMs O0pPa3lbl YCTAaHABIMBAJIM Ha BPAIIAIOLIYIOCS OCHACTKY U C MOMOIIBIO HACOCOB
co3maBanu B kamepe Bakyym 0,005 Ila. Ounctky u mporpeB o0pa3iioB MPOBOIWIA B PEKUME
JBJIP B atmocdepe aprona npu aasnenuu 0,1 Ila, Toka ayru 70 A, HanpsOKEHUH CMEILEHUS—
400B 110 cOOTBETCTBYIOIIEH TeMIEpaTypbl. A30TUPOBAaHUE peaan3oBbiBaiu B pexxume JIB/IP. [lns
HKCIEPUMEHTOB T10 BIUSHHUIO COCTAaBA ra30BOM CMECH HAa XapaKTep a30TUPOBAHHOTO CIIOS ObUIN
BBIOpaHBI COOTHOIIICHUS a30T/aproH ciemyronmx nponopiuid: 80/20. st KaXXIoro U3 COCTaBOB
npoBoAwIn asotupoBanue npu temmeparype 480°C. Bpemst azotupoBanus—30 munyt. Ha 3toit
CTaJUM OCYILUECTBISIETCS KaTojHoe pacnbuieHue. Houbel raza, OomMOapaupys TMOBEPXHOCTH
MHCTPYMEHTOB, OYMIIAIOT WX OT BO3MOXHBIX 3arps3HECHUM W OKCHIOB U TaKUM 00pa3om
MOJIFOTABJIMBAIOT IOJI a30TUPOBAHME. 3aTEM HAUYMHAETCS BTOpasl CTaAMs IPOLECCa—a30TUPOBAHMUE.

JluckoBbie ¢pe3sl ObLIM U3rOTOBICHBI U3 ObICTpOpeXxyIIel ctanu POMS 1 moaBeprayTh
CTaHJAPTHOU TepMOOOPabOTKE B COJISTHOM BaHHE [5, 6].

MHorocoitHoe u3HOcocToiikoe mokpeitne nATCRo® ¢ mukporepmocTsio HVs0=345
Mlla nanocunu Ha yctanoBke 311 mpousBozactsa Platit. DTo mokpsiTHE TpeaCTaBiIsIeT cOOOU
koMOuHarwio aare3noHHoro ciost kommo3unuu (TiCr)N, MHOTOCIOWHOTO HAHOKOMIIO3UTHOTO
mokpeitust  (TICrH)N-(TIAIN-(CrAISi)N+  won-azotuposanue, (TiCr)N-(TiAl)N-(CrAISi)N
(Natcro®) (Puc.2.), Anma3zonono6Hoe.

Puc.2. BeicTpopexymuii POMS nuckoBbix (¢pes.
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JIByxdazHoe U MHOTOCIIOIHOE MOKPBITHE C PA3MEPOM 3€peH 70 5 HM, Ha TpaHUIle KOTOPOTO
pacmnioniockeHa amopdras ¢aza Si3N4, mogaBiIseT KOArylsuio 3€peH OCHOBHOW (a3bl Kak B
Mpolecce HAaHECeHHs TOKPBITHS, TaK U B Impoiiecce paboTel nHCTpyMeHTa. Ilepen HaHeceHneM
M3HOCOCTOMKOTr0 MOKPBITUS YaCcTh 00PA310B [0/IBEprajiach NPUIIOBEPXHOCTHOMY a30THPOBAHHUIO.

PesynbTaThl u obcyxaenus. ITokpeitue Natcro® ocaxnanocs Ha ycranoske Platit  311.
VYeranoBkn PVD nocneaHero mokoJIeHHs BCE Yallle OCHAIAIOTCS JYyTrOBBIMH HCHIAPUTEISIMH,
UMEIOLIUMH CUCTEMBI YIPaBICHUS TPAaeKTOpHUEH NBUKEHHUS KaTOJHOTO MSATHA MO MOBEPXHOCTH
KaToja.

VYcranoka Platit 311 comepUT aBa BpalIarOIIMXCs MPOTSHKEHHBIX IMIMHIPUYECKUX
BO/IOOXJIaXKJaeMBIX KaToa. MarHuTHoOe 1oJjie CO3aeTCsl MOCTOSIHHBIMU MarHuTaMu. YTpaBlieHHe
JBUKEHUEM KAaTOJHOTO ISITHA MPOU3BOAUTCS 32 CUET BEPTUKAIBHOTO MEPEMEIICHUS] MATHUTHON
CHCTEMBI TI0 KaTOJy W BpalieHueM camoro karoaa (puc.3.). B ycranoske Platit 1311 ynensHas
MOIIHOCTb, MPUXOAILIAs Ha KaTOJ U3 IUIa3Mbl, COCTABIISIET 1,1-10* Br/m?. OLieHKH NOKa3bIBAIOT,
YTO TMPHU TOJIIMHE CTCHKW Karoda u3 TUTaHa 20 MM TemIepaTypa MOBEPXHOCTH MOXET OBITh
T=35-40°C. TanreHnuanpHas K MOBEPXHOCTH KAaTOAa COCTABJSIONIAS MHIYKIIUM MArHUTHOTO
nonst mMmeeT BennunHy B=11-12 mTn. HopmanbHas K MOBEPXHOCTHM KaToAa COCTABIISIOIIAS
MHAYKLIMA MarHuTHOrO nojs umeeT BenuunHy B=12-14 mTu. IlokpsiTue ocaxkpajioch npu
PaBHBIX JaBIICHUSAX a30Ta U TOKax paspszia. JlaBieHue a3oTa BO BpeMs HANbUICHUS COCTABIISIIO
2:10"M1a, Tok paspsana 120 A, manpssxkenue 24 B. TommuHa MOKpwITH A1 06EUX YCTAHOBOK
cocrasuiia 4 mkm [7. 8].

Jns  HaHEceHMs]T TOKPBITUH  HCHOJIB30BAIMCH  KAaTOHABI, COAEpXkKALIUME  YUCTHIM
metaummyeckuii crmaB Cr u AlSi(88/12%). OuncTKy MOHAMH aproHa OCYIIECTBISIOT ITYYKOM
MOHOB aproHa npu HanpspkeHun anoaa 800/200B u toke 0,5A B reuenue 20MuH.

Puc.3. Platit 7 311 kaTtox KoHpurypamuu

HauOonbiiee pacnpocTpaHeHHE MMEET METOJ MOJIydeHMs alIMa30MoJO00HBIX MOKPBITUI
yTeM XUMHYECKOI0 OCaX/JCHMs Ha IMOMJIOXKKY M3 MapoBo (a3bl U3 yriaeBOJOpOAOB (TUIA
aleTUIeH), IOJBEPraeMbIX TEPMHUYECKOM WIM pa3psaHON JecTpyKuuu. MUMKpOTBEpIOCTh
MOKPBITHS B 3TOM ciy4dae HaxonuTcs B nuanaszoHe oT 9 no 40 I'Tla. [lpuuuHoii 3TOrO sIBNIsSIETCS
HaJINYUE B CTPYKTYPE XUMUYECKON
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Puc.4. MukpoTBepaoCcTh NOKPHITHSI MIOBEPXHOCTH

B cBa3u monmydaemoro amMopHOTro MOKPBITHS aTOMOB BOAOPOAA, OOpa3yIoUIMXCS MpU
JNECTPYKIHUH YTIEBOJOPOAOB M OCAXIAIOIIMXCS Ha MOJJOXKKY BMECTE€ C aTOMaMH YIiepoja.
MHorocnoiHbIi ((TiCr)N-(TiAl)N-(CrAlISi)N+uon-azotupoBanue, (TiCr)N-(TiAI)N-
(CrAlISi)N(Natcro®), AnmMazonomzo6Hoe) OKPHITHE, HAHOCHMOE Ha 3TOH YCTAHOBKE OTIMYAETCS
BBICOKOH CTaOMIBLHOCTHIO cBOMCTB [9, 10].

UcnbiTanuss Ha u3HOcocTOoMKOCTh mpoBoawiock Ha HI'MK IT10 «HM3», Bbyxapckuii
PEMOHTHO-MEXaHUYECKHH 3aBOJI IPH TOYEHUN KOBAHHOTO, *Kaporpo4yHoro cmiasa 34 XHIMA u
CY30 mpu ckopoctu pezanust V=10 m/muH, ckopoctu nogayu s=0,100 mm/00, rmyOunHe pe3aHus
t=3 mM. B kauecTBe kpuTepus paspyueHus Obuia BIOpaHa CKOPOCTh U3HOCA 3aHEH MOBEPXHOCTH
0,3 mMm. B crarbe mpeicTaBiieHbl pe3ynbTaThl uccienoBaHus. [Ipu peske HeoOpabOTaHHBIM
WHCTPYMEHTOM XapaKTEPHBIM MECTOM HOSBICHHUS U3HOCA OBbUT KOHUYMK JUCKOBBIX (PpE3bI.

W3BecTHO, 4YTO KpallHMII W3HOC THUIBHOM MMOBEPXHOCTH BbI3BaH MOCTENEHHBIM
MOBBIIIEHUEM TEMIIEpaTypbl B 30HE NPSMOr0 KOHTAKTa, KOTOpash CO BPEMEHEM JIOCTUTAET
3HAUEHUH, NMPU KOTOPHIX B OBICTPOpEXKYIIECH CTalnM HAYMHAIOTCS MPOTEeKaThb HEOOpaTHUMbIE
nporecchl. boiee MeneHHOe N3HAIIMBAHUE 3a/IHEH IOBEPXHOCTH HHCTPYMEHTA, TIOJBEPTHYTOTO
KOMOMHHPOBaHHOU 00paboTKe, KOTOpas NpeCTaBiIsieT CO00i HOHHOE-a30TUPOBAHKE HA TTTYOHHY
okoJi0 40 MM U TMOCJENyIoIIee HAHECEHNUE U3HOCOCTOMKOTO TTOKPHITHSI, MOKHO OOBSICHUTH TEM,
YTO MOATOBEPXHOCTHBIN CIIOW, CO3JaHHBIN MO MOKPBITHEM, UMEET OoJiee BHICOKAs TBEPAOCTH B
coueTaHuM ¢ 0oJiee BBICOKOM TEPMOCTOMKOCTBIO M Jy4YIllel CTOMKOCTbIO K MUKPOIUIACTUYECKUM
nedopmanusM. [loBbimaeTcss cTaOMIBHOCTh (DOPMBI PEXYIIEH KPOMKH, YTO CHUYKAET YPOBEHB
BHYTPCHHUX HAIIPSOKEHUH B HM3HOCOCTOMKOM NOKPBITHH. BHIMMO, 3TO 3amemIseT IpoLeccsl
pasMsArueHus Ha ThUIbHOM moBepxHocTH [11. 12].

Bb110 ycTaHOBIIEHO, YTO HAMMEHBIIEMY H3HOCY TIOJIBEPTIIOCH MOKPHITHE, HAHECEHHOE TIPU
COOTHOIIIEHUH NZ:CH4 =4:1, B OTIMYUHU OT JPYTUX MOKPHITUH, MOTEPSBUINX 3aMETHO OOJBIIYIO

Maccy (puc. 5.). OgHaKo CTOHWT 3aMeTUTh, YTO TecT Tabepa HE JaeT OTUETIIMBOW KAapTHUHEI, B
OTJIIMYME OT MCCIENOBAaHMS Ha M3HOC B BO3MYITHOM ITOTOKE, YBJICKAIOIIEM YacTHIbI abpa3uBa
(mecox mmu A1203) [13. 15].
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Puc.5. Pe3yabTaTtsl no abpa3uBHoii n3HococToiikocTH Cr-C-N nokpsITHIA.

JUis  MHCTPYMEHTOB, IOKPBITBIX H3HOCOCTOMKMM  TOKPBITUEM M  MPOLIEAIINX
npeBapuTeNIbHYI0 00paboTKy, BKIIOUAsh MOHHOE a30THPOBAHUE TOBEPXHOCTH, HAOIIOIaeTcCs
3HAYUTEIbHOE TOJABJIEHUE PA3BUTHU U3HOCA BOJIM3H BEPILMHBI, YTO CYIIECTBEHHO 3aJIepP’KUBAET
CTaJIMIO SKCTPEMaJIbHOTO H3HOCa. B mpomecce 06paboTku Macca (pe3sl H3HOCHIIACH CIIETYIOIIM

obpazom [I'uc.1.].
0 o O
o o N
~N O — O

PA3HBIE BUJAU ITOKPLITU
B 10 06paboTka macchl ppesbl B nocne 06paboTkM macchl ppesbl

MACCBI ®PE3bI, MI'

I 35,1242
- I 35,0933

IS 34,6187
- I 34,6087

I'me.1. U3H0C mo Macchl AMCKOBBIX ¢pe3
B  cnydae  wHCTpyMeHTa,  TOABEPTHYTOr0  KOMOWHHpPOBAaHHOW  00OpaboTKe,
MOIU(UIIMPOBAHHBIA CIIOM MPOAOJDKACT BBHIMOJHATH CBOM 3AIIUTHBIC (YHKIHU JaXKe IOCIe
pa3pbiBa TOKPBITUS, YTO OTPaKAeTCsl B KapTUHE HM3HOcCAa HMHCTpyMeHTa. KomOWHMpoBaHHas
00paboTKa 3aMETHO MOAABISAET 00pa30BaHUE U3HOIIEHHOTO KpaTepa Ha JIMIIEBON MTOBEPXHOCTH.
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BeiBoabl. Pe3ynbraTel SKCIEPUMEHTOB YKa3bIBAIOT HA BO3MOXHOCTH IIOJIYYEHHS HA
MOBEPXHOCTU  OBICTPOpEXKYIIEH  CTald  MHCTPYMEHTa  CIOE€B,  MOAU(HUIIMPOBAHHBIX
MOBEPXHOCTHBIM JIeTHpOBaHUEM. Takue cjaou ObUIM MONyYeHbl Onarogapss WHHUIIMHPOBAHUIO
AK30TEPMHUYECKUX XUMHUYECKHUX PEAKUUHA MEKIY MOMJIOKKONM M HAHECEHHOW Ha HEe TOHKOMU
TUIeHKoU. B mpoaykrax peakuuu oOHapy»)eHO 00pa30BaHUE COCTABISIFOIINX HOBOH (ha3bl.

@opMUPOBAHUE CTPYKTYPbI B TPUIIOBEPXHOCTHOM CJIOE€ MaTepuajga BO MHOTOM CBSI3aHO C
UMITYJIbCHBIM XapaKTEpPOM BO3JCHCTBUA B MHKPOCEKYH/IHOM JHMama3oHe. 371eCh KIIOUYEBbIE
(daxkTophl mporecca JETHMPOBAHUS TMOBEPXHOCTU JOJDKHBI OBITh TIPEJICTABICHBI JHEpruei
3JIEKTPOHHOIO JIy4a, 3aBUCALIEH OT YCKOPSIOLIETO HAIPSKEHUS, U TOJIIUHBI TOHKON IUICHKH,
HaHECEHHOW Ha MOBEPXHOCTh 00BEKTA. 3aBUCHMOCThH TOJIIMHBI MOIU(DHIIMPOBAHHOTO CJOSI OT
YCKOPSIOIIErO HAMPSHKEHUS UMEET SIPKO BBIPAKEHHBINA dKCTpeMasbHBIN XxapakTep. O0myueHue ¢
HEJIOCTATOYHOM YHEPTHUEH B MTyYKEe HE MOXKET MHUIIMHPOBATH MPOIECC, & €T0 U30BITOK MPUBOIUT
K UCHIApEeHUI0 OoMbIIel yacTu mieHku. OO0paboTKy ciaeayeT MPOBOAUTH TAKUM 00pa3oM, YTOOBI
TOJIIIMHA TTOKPBITHS COCTABIISJIa IPUMEPHO TOJIOBUHY TJIYOMHBI MPOHUKHOBEHHUS SJIEKTPOHOB B
Marepuai MOJJI0KKH, TO €CTh B HalleM citydae okojio 200 HM.
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UDK 633.51.543.812:006 _
HNCCIEJOBAHUME BJIMAHUA BPEMEHU CYIIKN HA TOYHOCT UBSMEPEHUU
BJIA’KHOCTH XJIONKA-CBIPIIA HA YCTPOUCTBE CYHIKA

T.M.Kynues, A.Axmenos, 10./].SIky6osa, JI.A./[>xyHaeBa
“Paxtasanoat ilmiy markazi” JSC

AnHoTanus: B cTaThe paccMaTpuBaeTCsi KOCBEHHBIC METO/IbI, OCHOBAHHBIC HA PA3TUYHBIX
dusznueckux cBoiicTBax MarepuanioB. (Camble paclpOCTPaHEHHbIE KOHAYKTOMETPHUUYECKUE,
OCHOBaHHBIC HA PE3MCTUBHBIC COMPOTHBIICHUS MPOOBI XJIOMKA, AUITHKOMETPUYECKUE OCHOBAHBI
Ha JUDJIEKTPUUECKHUX CBOMCTBAaX XJIOMKA, C N3MEHEHUEM BIIQYKHOCTH U3MEHSETCS AJIEKTpHUUecKast
€MKOCTh JaTdyuMka C oO0pa3ioM, KOTOPBIAH PErHCTPUPYETCS BTOPUYHBIM MPUOOPOM H TIO
CICIMANBHON IIKaJie ONpPEACseTCS BIAXHOCTh. HO 3THM METOABl Hapsgy C IIPOCTOTOU
KOHCTPYKIIUH U OBICTPOICHCTBUS HEIIPUTOIHBI IS XJIOMKOBBIX MaTEPHAIOB ITPH B3aUMOPACUYETaxX
n3-3a 0oJbIIoN morperntHocTu u3Mepenus (6osee 0,5 % (adc.) mpu Bnaxuoctu a0 10 % u 6omnee
5,0% (otH.) ipu BiaxkHoctu 6onee 10 %), HO OHH MOTYT OBITH MPUMEHEHBI JJISI KOHTPOJIS
TEXHOJOTMYECKHUX MPOIECCOB CYIIKH OUYMCTKH U YBIIAXXHEHHs XJIOIKA-ChIPIa U BOJIOKHA.

HccnenoBaHus MU METPOJIOTHYECKHX XapaKTEPUCTHK METOJIa HM3MEPEHHsS BIIAXXHOCTH
XJIOTIKA-ChIpIa Ha YCTPOMCTBE CYIIKH Xjonka-ceipia "Cudat" B guanazone BiaaxxHoctu ot 4 % 1o
60 % u BBIABICHO, YTO MPUOOP JlaeT MPaBUIbHBIC Pe3yibTaTe TOJBKO B Auara3oHe a0 15 %,
CBBIIIE YKA3aHHOTO JMara3oHa JaeT 3aHM)KCHHbIE MOKa3aTesd MO0 CPAaBHEHHUIO C CYIIMIbHBIM
mkadom, rpespimasiiee 5% (OTH.).

OCHOBHOUM NPUYMHON BO3HMKHOBEHHS CHCTEMAaTHYECKOM MOrpENIHOCTH SBJSETCS Majas
TEIJIOEMKOCTh U TEIUIOBasi WHEPIMOHHOCTh CYIIUJIBHOTO YCTPOMCTBa C€Iab0€ peryinpoBaHUE
CXEeMbl TEPMOPETYIMPOBAHUA M MPOrPAMMHOIO OOECTEeUYeHUS] BBIPAKEHHOTO HEIOCTATOYHON
0/1a4eii MOIIIHOCTH TIPU TIOBBITIICHHBIX BIQXKHOCTSIX XJIOMKA-CHIPIIA, YTO MIPUBOIUT K 3aHIKEHUIO
BIIAXKHOCTH 10 4- 5 TIpO1IeHTOB MpH BiakHOCTH 60% U BBIIIE M3-3a HEAOCYIIKH.

Haumbonee  mepcneKTUBHBIM  SIBISICTCS ~ JaJbHEWIIEE  YCOBEPIICHCTBOBAHUE
TEPMOTPaBUMETPUUECKOTO0 METOJa W3MEPEHHs BIAXXHOCTH IyTeM aBTOMATHU3allMH Mpolecca
B3BEIIMBAHUS MAacChl MPOOBI JO W TOCIE CYIIKH, 00pabOTKH JAaHHBIX MO pacyeTy BIAKHOCTH,
MeXaHHM3aIMs 1 aBTOMAaTHU3AI|H [TPoLiecca MoAauu MpoOkl K CYIIIKe, CKAaTHUs TPOOBI, €T0 I0CTaBKa
K BecaM, C MaKCUMAJIbHBIM HCKIIOYCHHEM BIHUSHUS OINEepaTropa HAa KOHEYHBIC PE3yJIbTaThl,
npeoOpa3oBaHKue JAHHBIX MO BIAXKHOCTU B IUGPOBYIO GopMy M mepefada KOMIBIOTEPY IS
pacyeTa KOHAUITMOHHONW MacChl IPUHATOTO XJIOMKA-ChIpIia B IIU(POBOMl GopMe C MOAKITIOUCHUEM
K KOMITBIOTEPHOMN CETH.

KuoueBble ¢ji0Ba: XJIOMOK-CBHIPEI], BJIAXHOCTh, YCTPOMCTBO, MAacCOBOE OTHOIICHUE
BJIar", PUOOPBI, IOTPENTHOCTh, YCTPOHCTBO cyriku “Sifat”, cymmnpHelil mkad, TemmnepaTypa,
ABTOMATH3UPOBAHHBINA TPHOOP, OMBITHO-KCIIEPUMEHTATBHBINA 00pa3ell

Abstract: The article discusses indirect methods based on various physical properties of
materials. The most common conductometric, based on the resistivity of cotton samples, dielectric
based on the dielectric properties of cotton, with a change in humidity, the electrical capacitance
of the sensor with the sample changes, which is recorded by a secondary device and the humidity
is determined using a special scale. But these methods, along with the simplicity of design and
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speed of operation, are unsuitable for cotton materials in mutual settlements due to the large
measurement error (more than 0.5% abs at humidity up to 10% and more than 5.0% relative at
humidity more than 10%), but they can be used to control technological processes of drying,
cleaning and moistening of raw cotton and fiber.

Studies of the metrological characteristics of the method for measuring the moisture
content of raw cotton on the drying device for raw cotton "Sifat" in the moisture range from 4 to
60% and revealed that the device gives correct results only in the range of up to 15%, above the
specified range it gives underestimated values compared to drying cabinet exceeding 5% (rel).

The main reason for the occurrence of a systematic error is the low heat capacity and
thermal inertia of the dryer; weak regulation of the thermal control scheme and software, expressed
by insufficient power supply at high humidity of raw cotton, which leads to an underestimation of
humidity to 4-5 percent at humidity of 60% and above.

The most promising is the further improvement of the thermogravimetric method of
measuring humidity by automating the process of weighing the sample mass before and after
drying, processing data on calculating humidity, mechanizing and automating the process of
feeding the sample to drying, compressing the sample, delivering it to the scales, with the
maximum exclusion of the operator's influence on the final results, converting humidity data into
digital form and transmitting it to a computer for calculating the conditioned mass of the received
raw cotton in digital form with connection to a computer network.

Keywords: cotton, moisture, device, mass ratio of moisture, devices, error, drying device
"Sifat", drying cabinet, temperature, automated device, experimental prototype

Annotatsiya: Maqgolada materiallarning turli xil fizik xususiyatlariga asoslangan bilvosita
usullar muhokama qgilinadi. Paxta namunalarining garshiligiga asoslangan, namlikning o'zgarishi
bilan paxtaning dielektrik xususiyatlariga asoslangan eng keng targalgan konduktometrik,
sensorning elektr quvvati o'zgaradi, bu ikkinchi darajali qurilma tomonidan yoziladi va namlik
maxsus o'lchov yordamida aniglanadi. Ammo bu usullar konstuksiyaning osonligi va ishlash
tezligi bilan bir gatorda, o'lchovlarning katta xatosi o'zaro paxtani hisob-kitoblarda (namlik
darajasi 10% gacha bo'lganida 0,5% dan ortiq (abs.) va namlik darajasi nisbatan 5,0 % (nis.)
bo'lganda ortig 10% dan yuqori), ammo ular paxta va paxta tolani quritish va namlashning
texnologik jarayonlarini boshgarish uchun ishlatilishi mumkin.

"Sifat" paxta xomashyosi uchun quritadigan moslamada paxtani namligini namlik
oralig'ida o'lchash usulining metrologik tavsiflarini o'rganish 4 % dan 60% gacha bo'lgan va
qurilma fagat natijalarga gadar bo'lgan oraliqda to'g'ri natijalar berishini anigladi. Belgilangan
me'yordan yuqori bo'lgan 15%, bu 5% dan oshiq (nis.) quritish shkafiga nisbatan past ko rsatkich
giymatlarni beradi.

Muntazam xatolik yuzaga kelishining asosiy sababi quritgichning past issiglik quvvati va
issiglik inertsiyasidir; paxta xomashyosining yugori namligida elektr va dastur ta'minotining etarli
emasligi bilan ifodalangan termal boshgaruv sxemasi va dasturiy ta'minotning namlik 60 % va
undan yugori bo'lganida 4-5 % gacha namlik past ko rsatkichni ko rsatadi va paxtani oxirigacha
quritmaydi.

Kelajakda paxtaning namligini aniglash jarayonini termogravimetrik usulini yanada
takomillashtirish usul bilan namunani avtomatlashtirish y oli bilan massani quritishdan oldin va
keyin tortish jarayonini, namlik miqgdorini hisoblash to'g'risidagi ma'lumotlarni gayta ishlash,
namunani quritishga berish jarayonini mexanizatsiyalashtirish va avtomatlashtirish, uni taroziga
etkazish, inson omiliga va operatorning yakuniy natijalarga ta'sirini va gabul gilingan paxtaning
kondission massani aniglashda kompyuter tarmog'iga ulab aniglash paxta namligini o'lchashning
istigbolli usuli hisoblanadi.

Kalit so‘zlar: paxta, namlik, uskuna, namlikning massaviy ulushi, xatolik, "Sifat", namlik
o’lchash qurilmasi, quritish shkafi, harorat, avtomatlashtirilgan pribor, tajriba-sinov namunasi.

BBenenue. Xi10mok nMeeT UCKIIOYUTEITFHO BAXKHOE 3HAUCHHE JIJIST HAPOIHOTO XO3SICTRA.
Het Hu otHO# oTpaciy HapOJHOTO XO3SUCTBA, T/Ie OBl HE MPUMEHSIIH XJIOMOK €ro nepepadoTKH.
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C momeHTa cbopa 1 10 MOMEHTA MOJIy4eHHUsI KOHEYHOTO MPOYKTa XJIOMOK-ChIpEl] OIBepraeTcs
MHOTOYHUCJICHHBIM OTEPAIMSAM, IIEJIbI0 KOTOPBIX SBISIETCS COXPAHHOCTh MPHUPOIHBIX CBOMCTB
XJIOTIKa-ChIpIla, YTO BBIPAXKAETCS B COXPAHEHUU BOJOKHOM KauyeCTB, LIEHHBIX ISl TEKCTHJIBHOM
MPOMBIIIUICHHOCTH, ¥ CEMEHAMH CBOWCTB MOCEBHOTO MaTepHasia M CHIPbS I MaclIOOOMHOMN
MPOMBIIUIEHHOCTU. [Ipy JIMTENbHOM XpaHEHUM BIIAXKHOTO XJIOMKA-ChIpLA  YXYAIIAKOTCS
CTPYKTYPHO-MEXaHUUYECKHE M OMOJOTUYECKHE CBOMCTBA BOJIOKHA BCJIEJACTBHE CAaMOCOTPEBAHUSA,
CO3/AIOIIETO ONArOMpUSATHBIC YCIOBHS NIl Pa3BUTHS MUKPOOPTaHU3MOB, KM3HEAEATEIHLHOCTH
KOTOPBIX M TMPUBOJMUT K YXY/IICHUIO MPUPOJHBIX CBOMCTB xJjomka. [Ipu mepepaboTke xjomka-
CBIpILIA C MOBBIIIEHHOMN BJIa)KHOCTBIO YXYIIIAETCA KaY€CTBO BOJIOKHA. JJ1sl KayKI0r0 copTa XJI0mKa-
CBIpIIa, UCXO/IS U3 YCIOBHM JUTUTEIHLHOTO €r0 XpaHEHHUs, ONpeiesieHa KOHIUIIMOHHAS BIAXKHOCTh
[1].

XJOTMOK-CBIPEI]  TMOBBIIIICHHOW BIAXXHOCTH 0053aT€bHO CyIIaT W JIOBOAST 10
KOHJIUILMOHHOW BIaXHOCTH. B HacTosiee BpeMs CylIKa XJIOMKa-ChIplla OCYIIECTBISAETCS B
OCHOBHOM TE€PMOTPaBUMETPHUYECKUM KOHTAKTOM CIIOCOOOM, TIO3BOJISIIOIIMM BBICYIIMBATH
PaBHOMEPHO KaXKAYIO OTICIBbHYIO JIETyuKy. [Ipolecc Cymiku XJIOmKa-chIplia 3THM CIOCOOOM
TpeOyeT 3HaHUS yIETbHON M300apHON TEIIOEMKOCTH M KOA()(PHUITMEHTOB TETUIONPOBOIHOCTH U
TEMIIEPATYPO-MPOBOTHOCTH XJIOMKA-CHIPIIA ¥ €0 KOMIIOHEHTOB. J[J151 TOr0, 4T0OBI HAWTH CpeIHNE
3HAYCHMs TEIIOPU3MUECKUX IapaMEeTpPOB Ha ATUX JTamax HaI0 3HaTh HUX TEMIEpaTypHYIO
3aBUCHUMOCTb B MHTEpPBAJIe TEMIIEPATYp U MUHYT, IPU KOTOPBIX MPOU3BOJUTCSA CyIIKa. BaxkHoi ¢
TOYKH 3PEHHUSI MPAKTHYECKOTO MCIOJIb30BAHMS XJIOMKA-ChIPIIa U €ro KOMIIOHEHTOB SIBJISIETCS
MOJTyYEHUE SMITUPUUECKUX WITH MOTYIMITUPUIESCKUX COOTHOIIIEHUH, CBA3BIBAIOIINX MEXKITY COOOM
TerI0(pU3NIECKUE TTapaMeTPHhI.

DTO0 MO3BOJUT MO U3BECTHBIM 3HAYCHUSM JIFOOOTO TETUIOPUINIECKOTO MapaMeTpa OTHOTO
KOMITOHEHTa JIF000TO COpTa XJIOMKA-ChIpIa PacCUMTaTh 3HAYCHHS JPYTUX TETUIO()H3NYECKUX
MapaMeTpoB APYrUX KOMIIOHEHTOB XJIOMKA BCEX COPTOB. JIMHEHHBIC PU3NIECKUE U MEXAHUYECKUE
(MpOYHOCTHBIE) CBOMCTBA XJIOMKOBOT'O BOJIOKHA 3aBHCSAT OT CBOEBPEMEHHOW M KayeCTBEHHOM
CYIIKHA XJIOMKA-ChIPIIA, a KAueCTBO CYIIKA BO MHOTOM ONPEIEISIETCS TEIUIOPU3NICCKUMU
CBOMCTBaMHM KOMIIOHEHTOB XJIOIIKA.

Jlns ompeneneHusi KayecTBA M KOJMYECTBA XJIOMKA-ChIpLIa MPHU MPUEMKE, a TaKKe
omnpeesIeHus IJIAHOB OYMCTKH XJIOMKA-ChIpIia K KOHTPOJI TEXHOJIOTHYECKOI0 MPOIecca OUUCTKH
XJIONIKA-ChIPIa Ha XJIOMKO03aBOJaX HEOOXOJMMBI JaHHBIC COJNEPIKaHUS MacCOBOTO OTHOIICHUS
BJIAT'W XJIOMKA- chIpiia. OnepaTuBHAs U JOCTOBEpHAs MH(GOPMAITUS O BIAXKHOCTH XJIOIKA- ChIpPIA
JIlaeT BO3MOKHOCTb, KaK 3arOTOBUTEIIO, TaK U XJIOMKOCAATYUKY, CBOEBPEMEHHO OPUEHTUPOBATHCS
W MPUHAMATHh B XOJI€ 3arOTOBKHM HEOOXOIUMBIC MEphI IO YIYYIICHHIO KayecTBa CIaBaeMOIO
xJonka-ceipa. [lpaBuibHasi J1OCTOBEpHash OIEHKA BIAXHOCTH XJIOMKA-ChIpIIa TO3BOJISIET
MOBBICUTh TOYHOCTh YYETHOI'O KOJIMYECTBA U CTOUMOCTH MPUHUMAEMOT0 XJIOMKA- ChIpIla, CHU3UT
CBEpXHOPMATHUBHBIC MOTEPH XJIOMKA-CHIPIIA W MOBBICUT BBIXOJ BOJIOKHA W APYroM XJIOMKOBOM
IPOAYKIMH, YTO IPSIMO OTPAXKAeTCs B IKOHOMHUKY XJIOMKo3aBoa [2,3].

Nurencudukanust XJIOMKOBOJACTBA, COKpAIIEHHE CPOKOB YOOPKM XJIOIKa-Chiplia u
pazBuTHE (epMepCTBa MPUBEIN YBEIMUCHHs TeMIIa CAa4M XJIOMKa-ChIpia 10 7 % OT rojaoBOro
o0bema. Yncno BHITIOHSIEMBIX aHAIM30B Ha JaOOPaTOPUAX XJIOTKO3arOTOBUTENIBHBIX MYHKTOB
3HAYUTENIBHO BO3POCIIO.

OnHOM M3 BAXKHEUIIINX XapaKTEPUCTHK, OTIPEICISIOMNX KaueCTBa U KOJTUYECTBO XJIOTIKA-
ChIpLIa U TMOJYYa€MBbIX M3 HEr0 XJIONKOBBIX MAaTEpUAIOB, SIBISETCA BIAXHOCTh. [lorpemHocTts
OmnpeeCHUs BIAXHOCTH XJIOMKa-ChIpra, paBHas 1% wu OoibIle, BBI3BIBAET HETOYHOCTH
OTIpeJIeNIieHue €ro KOJIMYECTBAa Ha OuYeHb Oonbinyto cymmy. Cumrtaercss [4] 4TO HEYYTEHHBIN
MaTtepuai TepSETCs I HApOTHOTO Xo3siicTBa. OUIMOKU JJIS ONpEeNeNeHUs BIAXHOCTA MOTYT
MPUBOJIUTh K TOHM)KEHUIO KayecTBa XJIOMKA-ChIplla BO BpeMs €ro XpaHEHUs WId TpH
TEXHOJIOTHYECKO mepepadoTrke. CopToBBIE TEPEXOJbl B HACTOSIIEE BPEMs HCUHCIISIOTCS
MOTEPSIMU MUJUIMOHOB CYMMOB B XJIONKOOYHCTUTEIBHOM MPOMBINIIEHHOCTH. [loTepst kauecTBa
XJIOTIKa-ChIpIla TPH €ro XpaHEHHWE W TepepadoTKe OTpaKaeTcs Ha MPOAYKIIUUA OTpaciien
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IPOMBIIUIEHHOCTH,  TOTPEONSIONIME  XJIOMKOBBIE  MaTepuanbl KaK  ChIPbE,  BBI3BIBAS
JOTIOJTHUTEILHBIE SKOHOMUYECKHUE TIOTEPH JIJI HAPOJIHOT'O X035 CTBA.

B ycnoBusix BBICOKOTO TeMMa CAAuu XJIOMKa-ChIpla JE€UCTBYIOLINE METOIbI ONPEAEICHUS
BIaxkHocTH XJionka-ceipina YCX-1, BXC, BXC-M1 u ycrpoiictBa cymku «Cudat» HE 0TBEYAIOT
COBPEMEHHBIM TPEOOBAHUAM 10 KOMMYHHUKAOEIbHOCTH B MH(POPMAITIOHHO-KOMMYHHUKAIIMOHHON
TEXHOJIOTHH.

Lenbto HacTosIIEH PabOTHI SIBISETCS U3BICKAHUE METO/Ia M KOHCTPYKTHUBHBIX MapaMeTpOB
COBPEMEHHOTO aBTOMATHU3MPOBAHHOTO TpHOOpa IJisi ONpeneieHUuss W DJIEKTPOHHOTO yd4era
BIIQYKHOCTH MPUHUMAEMOTO XJIOMKA-ChIPIA, UCKITIOYAIOIIHE CYObeKTUBHOE BIUSHUE TA0OPAaHTOB
Ha KOHEUYHBIE Pe3yIbTaThl OMPEACICHUS BIAKHOCTH.

Teoperudeckne wucciaegoBanne. Bla)XHOCTh XJIONMKa-ChIplla BaXXHBIM IOKa3aTelb
KadyecTBa XJIOMKAa- CBIPIAa Ha BCEX CTAaausIX ero mnepepaboTku. B MupoBoil mpakTuke
pacipoCTpaHEHHBI PA3IMYHBIC METOIbI BIAXKHOCTH XJIOITKOBBIX MaT€pPUAIOB OAPOOHBINA 0030 U
ananu3 gad B padote mpod. B.H./po3mosa, B.H. 3acnasckoro [5,6], mpod. B.B.Kazauckoro [7] u
Ip. B MUpOBO# MpakTUKE pacpoOCTPaHEHbI 2 TPYIIbl BIaroMepoB. [IpsiMble rpaBUMETpUYECKHE
METObI, OCHOBAaHHBIC Ha METOJI€ CYIIKH. B CBOIO odepenp OHM MOIPa3AesiOTCs Ha 2 TPYIIBI
METO/Ibl BO3AYILIHOW CYIIKA M METOJbl KOHTAKTHOM CylmIKH. Bo3ayiuHas cymika peanusyercs B
OCHOBHOM B CYHIMJIbHBIX IIKa(ax, sBISIOTCS JOCTaTOYHO TOYHBIMU HO JUIUTEIBHBIMU, IIOATOMY
JUIsL  DKCIpecc-aHajdu3a He NpUroAHsl. MeToJ KOHTAaKTHOM CYIIKM TPUMEHSETCS Ha
tepmoBiaromepax YCX-1, BXC, BXC-MI1, ycrpoiictBe cymku «Cudar». IlorpemHoctsh
M3MEpeHHusl BIAXHOCTH Ha TepMoBiIaromepax cocraBisieT 5% (OTH.), 4To obOecrneunBaeT
JIOCTaTOYHYIO TOYHOCTH OIPEIeTICHUS BIaXXHOCTU. Bpemst CyIiku 5 MUHYT.

KocBeHHBIE METO/IbI, OCHOBAaHHBIC HAa PA3IMYHBIX (PU3UYECKUX CBOMCTBAX MATEPUAIIOB.
CamMble  pacmpOCTpaHEHHbIE  KOHIYKTOMETPHUUYECKHE, OCHOBAaHHbIE Ha  PE3UCTUBHbBIC
CONPOTUBIEHUS NPOOBI XJIONKA, JHUAJIBKOMETPUYECKHE OCHOBAaHbI Ha JHUAJIEKTPUUYECKUX
CBOICTBaxX XJIONKA, C U3MEHEHHUEM BIIQXKHOCTH M3MEHSETCS AJIEKTpUYEcKash eMKOCTh JaTyuka ¢
00pa3IoM, KOTOPBIA PETUCTPUPYETCS BTOPUYHBIM MPHOOPOM W MO CHEIHAIBLHOW IIKale
OTIpeIeIIIeTCS BIaKHOCTD.

SAMP-meTon Takke MIUPOKO HCHIOJB3YETCS MNPU U3MEPEHUU BIIAXKHOCTH MACIWYHBIX
KYJIBTYp, UMEET IOCTATOYHO BBICOKYIO TOUHOCTb, HO CIIMIIIKOM MajeHbKasi He MpeACcTaBUTeNbHAs
mpoba mopsaka 5 rpamma. MeTon Ha XJIOMKe-ChIpIle HE mpoBepeH. KocBEeHHBIE METOIbI
JIOCTaTOYHO IKCIPECCHBI, HO B OOBIINHCTBE CIIy4aeB UX MOrperHocTh qocturaet 10 10 % (oTH.),
MO3TOMY HE MPUTOIHBI JJISI HCTIOIB30BAHUS TIPU MMPUEMKE XJIOTIKA-ChIPIIA.

W3 BblIecka3aHHOTO CIEAyeT, YTO Hambosee MEepPCHEeKTHUBHBIM SIBISETCS AalbHEilIee
YCOBEPILIEHCTBOBAHUE TEPMOTPABUMETPUUYECKOTO METO/a HM3MEPEHHUsI BIAXHOCTH IyTEM
aBTOMAaTU3AIMH IIPOIEcca B3BEIIMBAHUS MacChl MPOOBI 0 U TIOCTIE CYIIKH, 00pabOTKU JaHHBIX IO
pacdeTy BIaXXHOCTH, MEXaHU3AIHUS U aBTOMATH3AIIMH ITPOIIeCCca MOIau MPOOHI K CYIITKe, CKATHUS
poOBbl, €ro I0CTaBKa K BECaM, C MAaKCUMaJIbHBIM UCKITIOYEHHEM BIIMSIHUSI OTlepaTopa Ha KOHEUHbIE
pe3yNbTaThl, TpeoOpa3oBaHWE MAHHBIX 110 BIAXHOCTH B IUGPOByI GopMy U meperada
KOMIIBIOTEPY IS pacdyeTa KOHIUIIMOHHON MacChl MPUHITOTO XJIOMKa-ChIpIia B UG poBoi hopme
C TIOJIKJTFOYEHUEM K KOMITBIOTEPHOU CETH.

VYuuThIBas, YTO CYIIKa XJIOMKa-ChIpla OyIeT HMCHOJIb30BaH CYIIMIbHBIE YCTPONCTBA
"Cudart", ObUIM TPOBEICHBI UCCIICIOBAHNS, HO BRIOOPY BPEMEHH CYIIKH ITpH Temiiepatype 220
°C. Crnenyer OTMETHTb, 4YTO paHEE Takas TEMIIEpaTypa CYIIKKM HCIOIb30BAJIaCh Ha
tepmoBiiaromepax 1JI-2 u BTC. Ho npu 3TOoM HarpeBaTeIbHBIN 3JIEMEHT HAXOIWICS TOJBKO Ha
HIDKHEM OCHOBaHWH, U BpeMs CYIIKK cocTaBisiia 10 min.

AHanu3 pe3yJbTaToB. [ mpoBeneHHs sKcnepuMeHTa yctponctBa cymku "Cudat"
ObL10 TepernporpaMmmupoBaHo Ha 220 °C. DKCepUMeHTHI TPOBOAMIIN MPU BPEMEHH CYIIKH 2, 2,5
u 3,0 munyThl. [lpm 3TOM mpu KaXKa0M CEpUHM SKCIEPUMEHTOB BpEMs CYIIKH Ha ITYJIbTe
nepenporpaMMupoBaach.

MeTtoauka ucnbITanuii ObuTa cremyromieii. OOpasen XJonka-cepua Maccoii okoso 4 Kg
ountancs Ha npubope JIKM, 3atem ykianbiBaid B €MKOCTh C 3aKPBIBAIOIICHCS KPBIIIKON H
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BBIJICP)KUBAII B TCUCHUH 2 CYTOK IS BRIPAaBHUBAHUS BIAXXHOCTH. [lociie 3Toro oroupanu npoos
u B cymwibHOM mikady HICX-1 ompexnensiin BIaxkHOCTH XJonka-ceipua mo O'z DSt 644:2006
XJ1onoK-chIperl. MeTo/ bl onpe/iesieHus BIakHOCTH B 10 moBTOpHOCTAX. ONpenesnsuii CpeIHIo0
BJIXHOCTh M3 Jecatu nmopropHocteit [9,10]. Iocne onpenenenusi BIaKHOCTA TOTOBWJIH CEPHUIO
UCKYCCTBEHHO YBJIQKHEHHBIX P00 METOIOM JI00ABJICHHUS JUCTHIUTMPOBAHHOW BOJIbI. PacueTHyro
Maccy mpoObl XJIOTKA-ChIpIA JUIS MCKYCCTBEHHOTO YBIQKHEHHUS OINMPEICISUIM TI0 CIICAYIOIICH

dbopmyne:

(100 + Whb)
= k
(100 + Wi) ' 'm

m;

r7ie Mj- Macca HaBECKHU XJIOMKA-ChIPIIa IS YBIaXKHEHHS 10 TpeOyeMOoilt HOpMBI BIaKHOCTH,

W - BJIaXKHOCTh HCXOHOTO XJIOMKA-ChIpIIA , ONpE/eIeHHAs B CYIIMILHOM mKady, %o;

Wi, - BIaXKHOCTh HCKYCCTBEHHO YBII&XKHEHHOT'0 00pa3iia A0 3aIaHHOTO 3HAYCHMSI,%0;

Mn - Macca mpo0OsI 40 g.

[TpoOy Maccoi Mj, MOMEIIEHHYIO B IMOJIMATUICHOBBIN MAaKET, YBIAKHSIN JI0 TPeOyeMO
BJIQKHOCTH ITIyTEM PaBHOMEPHOTO NPHOABICHUS JIUCTUUIMPOBAHHON BOJBI TMOPIMOHHO IIO
KaIlJIIM C TIOMOIIBIO HITPHIIA, JIOBOJISI Maccy mpoOsI 10 40 g.

HcnpiTanus Ha TepmoBiaromepe "Cudat" mpu yka3aHHBIX BPEMEHAX CYIIKH ITPOBOIUIN
pu UCXOTHOM BIaXHOCTH W % U MCKYCCTBEHHO YBIAXXKHEHHBIX MTpoOax 1o Braxuoctu 7,01% u
60 % B mATH MOBTOPHOCTAX. Pe3ynbTaThl SKCIIEpUMEHTa MpeICTaBIeHbI B B TabuIe 1.
Tabnuna 1.
Pe3ynbTaThl HCTIBITAHMIA IO BBIOOPY YCKOPEHHOTO PeKUMa CYIIKH Ha BIaromepe
"Cudar" npu remnepatype cymku 220 °C npu pa3HbIX MUHYTaX CYIIKH

[ToBTOpHOCTE | BitaxxHOCTH B | Bia)XHOCTh Ha BiiaroMepe PasnocTts, %
cymmmibHOM | "Cudat", %
mkady Bpewmst cymiku, min Bpewms cymiku, min
HCX-1,Wo |2 2,5 3 2 2,5 3
W1 Wz W3 Wl W2 W3
HcxoaHblil XJI0MOK-ChIpell
1 6,963 6,923 7,469 8,283
2 7,077 7,095 7,497 8,254
3 6,803 6,723 7,008 8,313
4 7,066 6,809 7,555 8,283
5 6,951 7,123 7,700 8,225
6 6,997 6,951 7,816 8,254
7 7,135 6,837 7,584 8,225
8 7,110 6,780 7,613 8,283
9 6,997 6,837 7,700 8,254
10 6,963 6,780 7,584 8,283
Cpennee 7,01 6,885 7,552 8,27 -0,125 0,542 1,26

VIcKyCCTBEHHO yBJIaXKHEHHBIN XJIOMOK-ChIpELl 10 BIaXHOCTH 60 %
48,42 | 54,32 57,85
48,58 | 55,46 59,48
47,71 | 55,76 58,41
48,36 | 55,64 58,35
48,64 | 55,15 58,35
45,54 | 55,58 59,04

OO WIN|F
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7 50,15 | 55,03 58,91

8 48,03 | 55,94 58,60

9 48,69 | 55,21 59,42

10 48,64 | 55,09 58,72

Cpeanee 60 48,27 | 55,32 58,71 -11,73 -4,68 -1,29
; :'_“—*——-.____“ y =-0.048x + 1,597
" mE sb F———— b sp +b

-4
v = -0,098x + 235 e

a _ —m—Bpema cyuwkd 2 min

—w—Bpema cywen 2.5 min

-0 |—— —a—Bpema cywkn 3 min
MuHefHed (Bpema cylwike 2 min
s ¥ E-0,219x + 1.4103

— TMuHefHed (Bpema cylwke 2.5 min)

CHCTEMATHYECKAR NOTPELHOCTL ONPEAEAEHHA BAGKHOCTH, %

TMuHelHed (Bpema cywik 3 min)

14 1 | |

Baax»HOCTE XAonNKa-cLipla, 26

Puc. 1. 3aBucuMocTh cHCTeMATHYECKON NMOrPELIHOCTH OIpe/ieJIeHUsI BJAKHOCTH XJI0IKA-
ChIPLA OT BJIAKHOCTH NPU Temmnepartype cymku 220° C u Bpemenn cymku 2,0, 2,5, 3,0
MMHYTBI.

Hx nmanapix Tabmuiel 1 U rpaduka Ha pUCYHKE | BHJIHO, YTO PACXOXKICHHE MEXIY
MOKAa3aTeIsIMU BIIQXKHOCTH HA TEPMOBIAroMepe M B CYIIMJIBHOM INKady, XapaKTepU3YIOUIYIO
CHUCTEMATUYECKYIO MOTPEUIHOCTb, TPU UCXOIHOU BiaxkHocTh 7,01 % u BbicOkOM BiaxkHoct 60 %
HE SIBJISIFOTCSI TMIOCTOSIHHBIMH, YTO MOKHO OBUTIO OBl MCIONIB30BaTh B KadecTBe mompaBku. [lpu
HavyaJ bHOW BJIAKHOCTH JIAaHHOE PACXOXKICHHUE BBI3BIBACTCS 3a CUET MOJATOPAHMS MACChl XJIOTKa-
ChIpLIa U3-3a BBICOKOM TemnepaTypsl. [Ipu BpeMeHu CylKu 2 MUHYTBI XJIOIOK HEMHOTO MTOATOPAET
HO YCIE€BaeT JI0 CYIIUTCS MPHU MaJIOW M BBICOKOW BJIAJKHOCTH. DTO BUIHO IO OTPHIATECIBHBIM
3HaKaM cucteMaTudeckou nmorpemnocTd - 0,125 % u -11,73% npu Manoit 1 BBICOKON BIaKHOCTU
COOTBETCTBEHHO. [Ipyn BpeMeHM CymIKHM 2,5 MHUHYTBHI MPH HCXOIHON BIAKHOCTH ITOJTHOCTHIO
MOACYIIUTCS Y TEPSIET MAcCy 3a CUET MOATOPAHUS 10 BETMYUHBI CUCTEMATUYECKON OTPEIIHOCTH
4,68 %. Ilpu BpeMeHU CYIIKH 3 MUHYTHI UAET CUJIBHOE MTOATOPAHUE XJIONKA U TTOTEPS MACChI J0
CHCTEMaTUYECKOH MOTPEITHOCTH IIPU UCXOTHOM BIIAXKHOCTH Ha 1,26 %, Mpu BICOKOH BIAKHOCTH
HUIET W TOATOpPaHUE M HEIOCYIIKa XJIONMKa-ChIpIla, YTO IMPHUBEIO K 3aHWKEHHUIO PE3YJIbTaTOB
ompezeneHuss BIaxHocTd Ha -1,29 %. M3 npuBeneHHBIX pe3ydbTAaTOB CIEIYET, YTO JJIs
tepmoBiaroMepoB Ttumna "Cudar" ¢ Manold TEIIOEMKOCThIO W TEIJIOMHEPLIHOHHOCTHIO
KPUTHYECKOU TeMIepaTypoil CYIIKH sBisieTcs Temmeparypa He Bbime 195°C. Tlostomy m3-3a
OOJIBIIION MOTPEITHOCTH HE 11eJ1IeCO00pa3HO MOUCK PEKUMOB CYIIKH B C BPEMEHEM CYIITKU HUXKE 5
MUHYT.

C wuenpl0 yCTaHOBJIEHUS MeTposioruueckux xapakrepuctuk ABX-01 mnpoBeneHbl
CpPaBHUTEJIBHBIC UCTIBITAHUSI OTIBITHO-?KCIIEPUMEHTATILHBIN 00pasel] AJis ONpeeICHHS BIaXKHOCTH
xyonka-ceipia ABX-01 B cpaBHeHuu c cymmibHbIM Imkadom IIICX-1. Beiio mpoBeneHo
WcIbITaHue 25 00pa31ioB XJIOMKA-ChIpIa Pa3INYHON BIAKHOCTH B IMAMA30HE BIAXHOCTH OT 6 %
10 60 %. bemn ucmonb30BaHbl 00pa3llbl ¢ €CTECTBEHHOM BIAXKHOCTHIO B AuamnaszoHe a0 10 %,
ceoime 10 % OBUTM TOATOTOBJICHBI MCKYCCTBEHHO YBIAXKHEHHBIE OOpPa3lOB METOOB
JIO3MPOBAHHOW JT00aBKM JUCTHIUTMPOBaHHOW Bojbl [13,14]. HcnbiTaHus B CYIIMIBHOM IIKady
npoBoawin B 10 moBTopHOCTsX, a Ha mpudope ABX-01 B 5 unu 10 noBTropHOCTAX. Pe3ynbTaTsl
WCTIBITAHUHN TIPEICTABICHBI B Ta0IHIIE 2.
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Tam xe npuBezieHa popMyna 3aBUCUMOCTH CUCTEMAaTHUECKUX PACXOXKIECHUHN pe3yIbTaToB
or wu3MmepeHHoi Ha ABX-01 BmaxHocTH mTpOOBI XJIOMKa-ChIpHa ¢ KO (UIHEHTOM
annpokcuManuu R=0,3059. [lannas popmyrna MOKeT ObITh UCIIOJIb30BaHA B KAUECTBE MOMPABKU
K popmyre pacuera BiaaxkHoctd ABX-01. C yuetom nmonpaBku, GopMyIia JIIsl pacyeTa BIaXHOCTH
xJyionka-ceipiia Ha ABX-01 umeer crnenyronmii Bua:

W=%x100—1,011+0,01xw 1)
c

[Tocnie mpeobpazoBanuii hopmysna (2) MpUMET CIICIYIOITHI BU:
W =[%x100—1,011]/0,99 @
C

rae My - Macca mpoOkI 10 CYIIKH, J;

Mc - Macca mpoOkI MocIie CyIIKH, J.

Tabnuua 2
Pe3ynbraThl cpaBHUTENBHBIX UCIIBITAHNI HA aBTOMaTU3upoBaHHOro Biaaromepa ABX-01 ¢
cymunasHbIM mKadoMm [HICX-1 ¢ yueToM nompaBok

B BrnaxxnocTs Ha
No JIVKHOCTD B Biaromepe ABX-1 ¢ Paznocts ¢ yuetom
CYLIUJILHOM HIKady
obpa3ua YYETOM IOIPaBKH Ha nonpasku W-Wo, %
HICX-1, Wo % o
BJIAXKHOCTBb, W%
WcxoaHbIi XJ10MOK-ChIpEN
1 6,34 6,2 -0,14
2 6,34 6,88 0,50
3 6,56 6,59 0,03
4 6,65 6,99 0,34
5 7,60 7,69 0,09
6 8,55 8,68 0,14
7 8,89 9,23 0,34
MCKyCCTBEHHO YBJIQXKHEHHBIN XJIOMOK
8 12 12,02 0,02
9 15 14,9 -0,01
10 20 19,61 0,39
11 20 19,94 -0,05
12 25 24,80 -0,2
13 25 24,80 -0,2
14 32 31,26 -0,74/2.3%(oTH.)
15 35 34,92 -0,08
16 40 39,62 -0,38
17 40 39,95 -0,05
18 50 49,80 -0,02
19 55 54,45 -0,45
20 60 59,81 -0,19
21 60 59,97 -0,03
22 60 60,76 0,76/1,3% (oTH.)

BuiBoabl: lccriegoBaHUSIME METPOJIOTUYECKHX XapPAaKTEPUCTHK METOJla H3MEPEHUS
BJIQKHOCTH XJIONKA-ChIpIIa HAa YCTPOWCTBE CYyHmIKM XJonka-ceipiia "Cudatr" B amama3oHe
BJIXHOCTH OT 4 110 60 % U BBISBIEHO, UTO MPHUOOP JaeT MpaBUIIbHBIE PE3YNbTAaTe TOJIBKO B
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auanasone 10 15 %, cBbille yKa3aHHOTO IMana3oHa 1aeT 3aHUKEHHBIE [T0Ka3aTeNH 110 CPAaBHEHUIO
C CYIIIIBHBIM ITKaoM, mpeBbimaniiee 5% (0TH.).

OCHOBHOM MPUYMHON BO3HUKHOBEHHSI CUCTEMATHYECKOW MOTPEITHOCTH SIBISETCS Majas
TEIUIOEMKOCTh W TEIUIOBAas HWHEPIIMOHHOCTH CYIIHJIBLHOTO cJlaboe peryaupoBaHUE CXEMBI
TEPMOPETYIUPOBAHUS U MPOrPAMMHOr0 O00CCIIEUEHHS BBIPAXKECHHOI'0 HEAOCTATOYHOM ITOJadei
MOIITHOCTH TIPU TOBBIIMIEHHBIX BIAXHOCTSIX XJIONKA-ChIPIA, YTO TMPUBOJUT K 3aHWKCHHUIO
BJIQXKHOCTH 110 4- 5 MPOLIEHTOB NpHU BIaXHOCTH 60% U BbIIIIE.

W3 mpuBeneHHBIX pe3yabTaTOB HCIBITAHWA BUJIHO, YTO TOTPEITHOCTh W3MEPECHHS
BIQXXKHOCTH Ha aBToMaTtu3upoBaHHOM mpubope ABX-01 ocHOBHOW 00beM HCHBITAHHA IO
MOTPEITHOCTH W3MEPEHHS BIIAXKHOCTH yKjaabiBaeTcss B momyck +0,5 %. JlBa HamOoinee
OTIUYMBIIHUECS PE3YNbTaThl MPU BIaXHOCTH Oonee 10 TMPOIEHTOB MO OTHOCUTEIHHOM
MOTPEITHOCTH TAaKKe YKIAIbIBAETCA B JOMYCTUMYyIO TorpemHocts £ 5 % (oTH.), dYTO
COOTBETCTBYET TPEOOBAaHUAM TEXHUYECKOTO 3alaHus. Takum o0pa3oM MO METPOIOTUYECKUM
rapamMeTpaM aBTOMaTU3UPOBAHHBIA TEPMOBIIATOMEP COOTBETCTBYET TPEOOBAHUAM TEXHUUYECKOTO
3aJIaHus.
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THEORETICAL ANALYSIS OF HYDRATION OF COTTON FIBER
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Annotation. In connection with the creation of a large cluster system in the republic, the

provision of textile enterprises with high-quality cotton fiber plays an important role.
In this article discusses the theoretical issues of the process of moistening cotton fiber,
recommended formulas for the rate and coefficient of moisture exchange between the moisturizing
agent and the fiber. The regularity of the change in the moisture state of cotton fiber during
moistening was determined depending on the initial moisture content and density of raw cotton,
as well as the relative air humidity. The calculated and experimental results are comparatively
analyzed. Experimental tests were carried out to determine the level of adequate representation
of theoretical results obtained during fiber wetting. Therefore, this article discusses the kinetics of
fiber wetting, which is one of the theoretical issues of the fiber wetting process. according to the
requirements of the "Regulated technology of primary processing of cotton", artificial moistening
of cotton with a moisture content of less than 7.5% and cotton with a moisture content of up to
8.5% dried with hot air and purified without drying in technological molasses was established.

Keywords: air speed, fiber moisture, time of moisture, cotton fibre, rate of moistening,
moistening procces.

Annotatsiya. Magolada paxta tolasini namlash jarayonini nazariy masalalari ko 7ib
chigilgan bo ‘7ib, namlash agenti bilan tola 0 ‘rtasidagi namlik almashuv koeffitsiyenti va tezligini
aniglash formulalari tavsiya etilgan. Tolani namlashda uni boshlang ‘ich namligi, zichligi hamda
havoning nisbiy namligiga bog ‘liq holda namlik holatini 0 zgarish gonuniyati aniglangan, tajriba
va xisobiy natijalar giyosiy tahlil gilingan. Tolani namlash paytida olingan nazariy natijalarni
etarli darajada namoyish etish darajasini aniglash uchun eksperimental sinovlar o ‘tkazildi.
Shuning uchun, ushbu magolada tolani namlash jarayonining nazariy masalalaridan biri bo ‘Igan
tolalarni namlash kinetikasi muhokama qilinadi. Paxtani gabul qgilish va g ‘aramlash uni qayta
ishlash tajribasidan kelib chiggan holda, “Paxtani dastlabki ishlashni muvofiglashtirilgan
texnologiyasi ” talabi asosida namligi 8.5% gacha texnologik ogimda issig havo bilan quritilgan
va quritishsiz tozalangan namligi 7.5% dan kam bo ‘Igan paxtalar sun’iy namlanishi belgilab
ko ‘yilgan.

Kalit so'zlar: havo tezligi, tolaning namligi, namlik vaqti, paxta tolasi, namlik darajasi,
yumshatish jarayoni.

Annotasiya. B svyazi sozdaniyem v respublike krupnoy klasternoy sistemi, vajnuyu rol
igrayet obyespecheniye tekstilnix predpriyatiy kachestvyennim xlopkovim voloknom. V statye
rassmotreni teoreticheskiye voprosi protsessa uvlajneniya xlopkovogo volokna, rekomendovani
formuli skorosti i koeffitsiyenta vlagoobmena mejdu uvlajnyayushim agentom i voloknom.
Opredelena zakonomernost izmeneniya vlajnostnogo sostoyaniya xlopka-volokna pri uvlajnenii, v
zZavisimosti, ot nachalnoy vlajnosti i plotnosti xlopka-sirsa, a takje otnositelnoy vlajnosti vozduxa.
Raschetniye 1 eksperimentalniye rezultati sravnitelno proanalizirovani. Eksperimentalniye
ispitaniya bili provyedeni dlya opredeleniya urovnya adekvatnogo predstavleniya teoreticheskix
rezultatov, poluchennix v protsesse smachivaniya volokna. Poetomu v dannoy statye rassmotrena
kinetika uvlajneniya volokna, kotoraya yavlyajnayetsya odnim iz teoreticheskix voprosov
protsessa uvlajneniya volokna. Po trebovaniyam «Reglamentirovannoy texnologii pevichnoy
obrabotki xlopka» ustanovleno iskusstvyennoye uvlajneniye xlopka vlajnostyu meneye 7,5% i
xlopka vlajnostyu do 8,5 % visushennogo goryachim vozduxom i ochishennogo byez sushki v
texnologicheskom potoke.

Textile Journal of UzbeKistan No1/2021 32



Klyucheviye slova: skorost vozduxa, vlajnost volokna, vremya uvlajneniya, xlopkovoye
volokno, skorost uvlajneniya, protsess razmyagcheniya.

Introduction. Creation of modern equipment and technology in the global textile industry
and equipping enterprises in many countries with modern equipment increase the quality and
competitiveness of products. In connection with the creation of a large cluster system in the
republic, the provision of textile enterprises with high-quality cotton fiber plays an important role.
Based on the experience of receiving and storing and processing cotton, according to the
requirements of the "Regulated Technology of Primary Processing of Cotton", artificial
moistening of cotton with a moisture content of less than 7.5% and cotton with a moisture content
of up to 8.5% dried with hot air and purified without drying in molasses[1].

Although the application of the results of scientific research [2, 3, 4, 5] in production has
achieved a number of positive results, there are still a number of problems with the delivery of
high guality cotton fiber to spinning mills that need to be addressed. The most important of these
is to ensure the moisture content of the produced fiber is 7-8%.

It is known that the moisture content of the fiber at standard rates ensures its optimal
structural and mechanical properties, reduces bending resistance, simplifies the ramming process,
increases bale weight, reduces packaging materials and transport costs.

The study of the situation at ginning plants showed that in most cases the moisture content
of the produced fiber is less than 5-6% [7,8].

Therefore, in the technology of primary processing of cotton, the moistening of the fiber is
provided, which is carried out in stages at several points.

The analysis of the efficiency of the existing equipment for moistening the fibers showed that the
increase in the moisture content of the fibers does not exceed 0,2-0,5% [9,10,11].

Moistening of cotton is carried out after cleaning equipment, before saw ginning, where
water vapor and spray water are used as a wetting agent. In practice, due to the peculiarities of the
technology of primary processing of cotton and the interaction of technological equipment, the
fiber is moistened in the condenser tray and in the process of ramming in the form of a layer of a
certain density. The low moisturizing effect of the existing installations requires a deeper
theoretical study of the humidification process.

Theoretical analysis. In ginneries, analysis of fiber wetting methods has shown that there
are 2 main fiber wetting methods:

* sorption of moisture from the air at high relative humidity;
* by spraying water directly onto the fiber.

Theoretical studies are necessary to determine the main parameters of the moisturizing
regime and the moisturizing time taking into account the initial fiber moisture. In this case, it is
important to determine the rate of humidification. A literature review shows that there is practically
no theoretical basis for wetting cotton and fiber.

The mechanism of fiber moistening in these methods is different, and in order to increase
its efficiency, it is necessary to conduct an in-depth analysis of the processes of heat and moisture
exchange.

In general, the transfer of moisture from the air to the fiber surface can be determined by the
following formula
aw

. B(px—pr)F  kg/m? sek (1)

: dw
where is the dr -amount of moisture passing through the fiber per unit of time, kg / h,
T

is the moisture exchange coefficient obtained with respect to the difference in partial pressures,
Py — Py -is the partial pressure of water vapor in the air and in the fiber surface, respectively, mm
Hg.

The B coefficient can be determined using the following formula:
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S =0,229+0,07143 )

where 9 - air speed, m /s
If the residence time of the fiber in the condenser tray is known, it is known, then the
moisture W of the fiber after moistening is determined by the formula (3):
W =W, + B(Py — P.)F*¢ (3)

where is the W, -initial moisture content of the fiber,%
The process of heat exchange between air and fiber is described by the following

equation [13].
aF(t, —tﬂ,)z[ryo‘z—vrjwyo g—;)\/ 4)

where « is the heat transfer coefficient J / m2.h. hail; F - fiber surface, m? t —t -

temperature of hot air and fiber surface, °S; r -is the heat of vaporization, ki / kg; 9W - moisture
dz

dt
rate,% / sec or kg / m? h; y,- specific gravity of dry fiber, kg / m3; i rate of increase in fiber
T

temperature, deg / hour; V- is the volume of the moistened fiber, m3.
The rate of moisture exchange between fiber and humid air or water vapor is determined
by the following formula [14]:

m(jj—vz\_lz,B,Cpo(Up—Us ) (5)

where S, is the moisture exchange coefficient, p, -is the dry fiber density; U - equilibrium

moisture content of the fiber, corresponding to the parameters of air or water vapor, kg / kg of dry
fiber; Ug - moisture of the surface layer of the fiber,%.

The rate of moistening mfp of the fiber at a given time of the process and the average rate

of moistening until the average integral moisture content of the fiber layer reaches from Uz to U>
are determined by the following equations [15]:

r F
and
U,-uU, P
mCP — 2 1k (7)
u T F
where 9Y s the rate of moistening, Yz—Y. is the rate of the moistening process over
dr T

time to increase the moisture content of the fiber layer from Uy to Uz, P, is the specific gravity of
the fiber, F is the geometric surface of the fiber layer, m?.
It is known that the moisture exchange coefficient depends P, on the average integral

value of air temperature, relative humidity and speed, as well as fiber moisture.

The obtained connections allow one to determine the rate and time of fiber moistening
[16].

Theoretical research. There have been a number of scientific studies on fiber wetting and
recommendations given, effective wetting equipment has not yet been developed. The main reason
in this situation is the lack of development of theoretical issues of the process of fiber moistening.

Therefore, this article deals with one of the theoretical issues of the process, the kinetics of
fiber moisture.
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To establish the relationship between the moisture rate and the moisture content of the
fiber, we have proposed using the following differential equations [10,11]:

W (B -w)?
dz
W (0) =W,
dﬂ>o
dr
daw d dw

dw
_ 9 kW))W _ ki)W _o
a2~ aw K( R ( )4 <

here W is the moisture content of the fiber; B is the final equilibrium moisture content of
the fiber; W is the initial moisture content of the fiber; k - moisture factor, t - moisture time.
By integrating the differential equation, we determined the fiber wetting time and its moisture
content.

1 1 1

o5
kK| B—W B—-W,

B W, (10)

Ck(B—-W,)r+1

W =B

The coefficient k is determined on the basis of experimental data using the following
formula:

LW, —W,,
> B oW
k = i=1 (B_Wi)

(B _WH )_Zn:z_iz

where 1i and Wi are experimental indicators of time and humidity.

Experimental technique and analysis.

Experimental tests were carried out to determine the level of adequate representation of the
theoretical results obtained during the fiber wetting process. During the experiment, a constant air
temperature was maintained at a given level using a contact thermometer in an Uz-7M drying
cabinet. The relative humidity was provided by the evaporation of water inside the oven. Having
determined the initial moisture content of the fiber, 8 samples were laid out in a thin layer of 40 g
on the racks of the drying cabinet. After a while, samples were taken one at a time and their weight
was determined. The moisture content of the fiber was calculated using the following formula

w=m 0006 = M0 M5 000
T Myp T T M °
where M, is the moisture content of the sample, Mc is the absolute dry weight, My is the
fiber weight after moistening, g.

The figure shows the kinetics of fiber moistening at air temperature t = 53-55 ° C, relative

humidity ¢ = 90-95%, fiber density p = 7.0 kg / m3 and 12.5 kg / m3.
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Fig 1. Kinetics of fiber hydration
1 - experimental; 2- calculated

The analysis of the results obtained allowed us to draw the following conclusions:

- humidification of the fiber with humid air, i.e. the sorption process is very slow.
Experiments have shown that in 3.2 minutes the moisture content of the fiber at a density at
7.0 kg / m3 increased by 1.51% and by 1.44% at 12.5 kg / m3;

- it was found that the density of the fiber significantly affects the temperature of moisture,
with an increase in the density of the fiber, the moisture slows down;

-comparative analysis of the obtained experimental and calculated data showed that the
formulas of the proposed kinetics of fiber moistening adequately reflect the moistening process.
The difference between experimental and calculated results is 6.3%;
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- in connection with the impossibility in the technological process of primary processing
of cotton to moisten the fiber for 3-4 minutes, the insufficient effect of moistening the fiber due
to sorption, we consider it expedient to use other methods of moistening.
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BV

3.111.McnamoBa, A.A.MupataeB, K.M.Pacynosa, 1. A.HabueBa
Tashkent Institute of Textile and Light Industry

Annomauusn. Maxonaona sxcyn moaaiu mamooa 6yéeuu moooanu moiada CuHme3 KUiuul
uynu ounaun OV MexHONOSUACUHU Ypeanuwed Kapamuiean UIMUtl MaokKuKom HAmuicaiapu
kermupunear. Kyn moaanu mamonu 6yswoa cyeoa spumaiioucan azodoyéeyu moooanrap Ounau
Yennn03a moaand Mamepuamiapiu oOyau Hcapaénuoa KYIIaHUuIa0uean a3omawkuil 3myeuu
cugamuoa uwIamuiaouearn Kepamuru MAaKpoOMONLEeKyIdcu mapkuouoa apomamux 2uopoKCuil
2YypyX mymeaH AMUHOKUCIOMA — MPUO3UHOAH gotidananunean. TakKociaw yuyr onunean maouui
Unak, xamoa un 2a3iamMaHu Co8yK ycyaida cyg8oda pumanoucan azooyésuu moooa ounaum oy
Hcapaénu xam ypeawunead.  Maxannui ocyn moaanu MamepuaniapHu cy8od dpuUmManuoucau
az00yé6uyu Mo0oanap Ouian coeyx ycyioa OVAUHUHE PeCypCmedcamKop MexHON0UACU UuIAo
yukunean. bynoa sicyn monanu mamonu /Juazon euwum pane O — 6yéeuu mooda spummacu OuLan
pH=6-8 6ynean myxumoa 6ysu opKaiu Mamorune pu3uK-mexanux xoccaiapuea cailoutl mavcup
IMMAAH X0110a CY6IU ULLOBLAD 60 UWKANAHUWRA MYCMAXKAM OY12an mypau mycoazu paueiap
onunzan. Panenune L”, 8", b pane matioonuoazu ypuu anuxnanean, pane mycu, mytiuneauiuey 6a
EpKunIUcUHURE OV dicapaénu myxumuea (pH) 6oznuxnueu Kypcamuiear.

Kanum cysnap: Maxaniuil scyn moaanapu, KepamuH, OKCUL MyMU, PaHe UHMEHCUBIUU,
apumma myxumu — pH, azo 6é6uu moooanap, azoxyuwunuus peakyusicu, pame KOOpOUHAmMAacu.

Annomauun. B cmamve npusedenvl pe3yibmamvl HAYYHLIX UCCAEO08HUL NO U3YUEHUIO
MEXHONI02UU KPAUWEHUS MKAHU U3 UepCMAHO20 80I0KHA MEMOOOM CUHME3d KPACUMEJIsL 8 60JIOKHE.
Ilpu xkpawenuu mrawu u3 WeEPCMAHOZO0 B0JOKHA UCHONL306AH — MPUASUH — SGISIOUWUICS
AMUHOKUCIOMOU, codepicaujell 8 Cocmage MAaKpoOMONeKyle Kepamuhua apomMamuyecKyio
CUOPOKCUTILHYIO 2PYNNY, KOMOPbLUL UCNOIb3YEMC Sl 8 KA4eCmae a30COCMABIAWe20 npu KpaueHuu
YeNTI0I030C00ePHCAUUX BOTOKHUCTNBIX MAMEPalos HepAcCmEopUMbIMU a30Kpacumensimu. s
CPABHEHUST U3YUeHbl NPOYECCbl KPAULeHUs. HAMYPATbHO20 WENKA U XAONYAMOOYMANCHOU MKAHU
HepacmeopuMbiMU a30KpAcumensimu Xo100Hulm cnocobom. Paspabomana pecypcocbepezarowjasn
MEXHONI02UsL  KPAWEHUSI MEKCMUIbHBIX MAMepuailos U3 MeCmHbIX WEePCMSHbIX  BOJ0KOH
HepacmeopuMbiMu a30KpACUMensimMu Xo0100HuM cnocobom. Ilpu smom Kpawienuem mKaHu u3
uwepcmaHo20 8onokHa kpacumenem uazoodsb opandxcesvii O npu pH=6-8 nonyuensi okpacku
PA3MUYHBIX MOHO8, YCMOUYUBLIX K MOKPbIM 00paOOmMKam u mpeHuro, ¢ COXpaneHuem (Qu3uko
Mmexanudeckux ceoticme mranu. Onpedeneno mecmo ysema 6 yyeemosoti niowadou L*, a*, b”.
Tloxazana 3a8ucumMocms Y8emoso2o MoHd, HACIWEHHOCMU U c8emiomvl oKpacku om pH cpeovl

KpauieHus.
Knwuesvie cnoga: Mecmuvie wepcmsanvie 6010KHA, KepamuH, 60CK 0OelKa,
UHMEHCUBHOCMb — OKpAcKu,  cpeoa  pacmeopa — pH,  azokpacumenu,  peakyus

asocodemaHusl, Koop()uﬂama yeema.

Abstract. The article presents the results of scientific research on the study of the
technology of dyeing fabric from woolen fiber by the method of dye synthesis in fiber. When dyeing
woolen fiber fabric, we used triazine, which is an amino acid containing an aromatic hydroxyl
group in the keratin macromolecule, which is used as an azo component when dyeing cellulose-
containing fibrous materials with insoluble azo dyes. For comparison, the processes of cold dyeing
of natural silk and cotton fabric with insoluble azo dyes were studied. A resource-saving
technology for dyeing textile materials from local woolen fibers with insoluble azo dyes in a cold
way has been developed. At the same time, dyeing a fabric made of woolen fiber with Diazod
orange O dye at pH = 6-8 obtained colors of various tones that are resistant to wet treatments and
friction, while maintaining the physical and mechanical properties of the fabric. The place of the

Textile Journal of UzbeKistan No1/2021 38



color in the color area L *, a *, b * is determined. The dependence of the color tone, saturation
and lightness of the color on the pH of the dyeing medium is shown.

Key words: Local wool fibers, keratin, protein wax, color intensity, solution medium -
pH, azo dyes, azo coupling reaction, color coordinate.

Kupuw. Xyn Tonacu KaguMmJaH MHCOHJIADHMHI aCOCHM KHUHMHMII BOCUTacu OYiuo0,
XO3UPry KyHra Kajap TYKUMAuMJIUK caHOoaTuAa Y3MHMHI TEHICH3 Xoccajapu cabaldiau KeHr
UCTEHbMOJ MaxcynoTu cudaTuaa KyIIaHuInd KeInHMOKIa. byF Ba XaBo yTka3yBuYaH, CyB IOTHUII
Ba M3OJSIIIMOH XYyCYCHsTIApra 3ra OYnAraH »XyH ToJjlaJjapy MauIllnid Ba TEXHHUK TYKUMAUWUIIUK
MaTepuallJIapd aCCOPTUMEHTJIAPUHU KEHTaMTHUPHIIIAa TEHICU3 TOJIAJIM XOM alé XucoOiaaHau.
Xosupru KkyHza Pecmybimmkama «Y3dapmcanoar» yiommacu Tacappybumarn 40 ra SIKHH
KOpXOHAJap *KyH €THIITHPHIL OWJIaH IIyFyJJIaHMOKIa. by kopxonanap tomonunan 2018 iunna
28 MUHT TOHHA XYyH Ba MyiHaIM MaxcyaoTiap Taiépianran 6ymnca, 2020 innga Oy kypcatkud 35
MUHT TOHHara etraH [1]. Pecmybnukana sxyH, Iy >KymiiagaH OKOpU cU(aTIv KyH TOJIaJapUHU
Tal€praliHU PUBOXKJIAHTUPHUII Ba XaXMHHM omwmpuin Oopacuga 2021-2023  iinnnapna
YOPBAYIIMK Xy Kanukiapura Jlasnart OromkeTHIan cyocuansiiap axxparuil, Oynna 2021 iiunnan
Oonuiad 4opBauMIMK MaxCyJIOTJIapy €TUIITHPYBUYM XY KaJUKIap TOMOHUAAH «MEPUHOCY» 30TIIH
KYH XaM/1a «aHrop» 30TJIM SUKHWIap eTHUILTHPUII YUyH capQiiaHraH Xapaxariap YpHUHU KUCMaH
Koriam ky3aa tyruiarad [2]. lly Ounman Oupra XyKyMaTHMH3 TOMOHHUJAH KYH XOM améCHHH
YyKyp KaiiTa WIUTANTHU TAIIKWAI 3TUII, UIUTA0 YUKapuIa€TraH MaxcyJlIoT/IapHU WYKH Ba TalTKU
0o30piapra oiu0 YMKHUIIHU JaBiaT TOMOHMJAH KYJIaO-KyBBaTjall, >XOillapia SHIH W
YpUHIIApUHU SPATUII Ba aXOJIM JapOMaJUIapUHU OIIUpUII OYiindya coxa BaKWIapu OJIAHra
Basuanap kyimiran [3]. By Basudamapuu xan sTuiIga pecrnyOirKaga TaépiaHaauran KyH
TOJIACMHU KMMEBUH MapAo37ail — Oy TeXHOJIOTHsJIApUHU SPaTHUlll, OyH/Ia FOKOPH KOJIOPHUCTUK
KYpcaTKuujapra SpUIInil OwiaH OWp Karopaa TOJAHWHT KMUMMATt0axo XOCCaJapuHU cakiad
KOJIMII MyaMMOJIAPUHU XaJI 3THII MyXUM aXaMUTra 3ra X|UcoOIaHaIu.

XKonuBopiapaan OJMHAAWraH ToJANap WYMIA KYH JKyHM caHOaTAa IOKOpPH cudativ
XHCOOIaHaIu Ba y MyXHM axaMUsTra sra Oyiaran TYKMMadwivK Matepuanuaup. by Tona Katop
KaMUYWIMKIIapra Jra, SbHU YIuaMJIapuHUHT OapKapop SMaciurd, Maro o3acuja Typiu
OyKIIaHUNIIApHU XOCWI Oynumu. Kupumumuaan KaTebuil Ha3ap JKyH TOJACHIaH TalépraHraH
FOIIKa KaMBOJI MaTOJIapHU 3KCKIIIO3UB KUMMM-KeUakjiap Tauépialga KeHr KyJamaa UIUIaTHIaIn
[4]. Xo3upru KyHAa >XyH TOJadH Marojapra Typjid HAHOKOMIIO3WUIIMOH MaTrepuauiap OwiaH
UIILIOB OEpHUI OPKAIH YIApHU Xapopat Ba aTpo-MyXUT TabCUPHIA Y3rapUIIMHUA, COPOIaHUII Ba
OyF YTKa3uIl XyCYCHTSUIApUHH OolKapum MyMkuH [5]. XKyH Tonanu marepuajiapHUHT KaTop
TEXHOJIOTHK Ba UCTEbMOIYIIIMK XOCcaJapy MablIyM Aapa)kajaa Tojia KyTUKYJICH (ToJia r03acuiaru
TAHrAYaCUMOH KaTJIaMH) Ty3WIMIIM OwiaH OoFmukaup. KyTHKYTHUHT Ty3WIHIIM >KYHHU
TUFU3JIAHUII KOOMJIMSITUHH, CYB Ba OOIIKA TEXHOJOTUK dpUTMaap OuiaH XyIIaHUIINHY, 0YEBun
moa nuddy3uscu Ba 6omika 1y kabu xycycusTiiapuau tabmuanaiau. [y ounan 6upra mact
Xapopatiapiu UILIOB OepHIll MIapOUTIapHa *KyH TOJACUTa TabCUpP STUII MHUHHUMAJ Japaxana
Oyncana, Oy skapa¢HIapy JaBOMUIIUTHHIHT 9Y3UIH0 KETUIINM PaBOH Ba MyCTaXxKaM paHTIap
ONUIIHKA KuHuHmamThpaau. KyH Toja acocuuard TYKUMAuWINK MaTepUaIapUHU HILIa0
YUKapHuIla yiaapra OupaaMuy UIIUIOB OepUIlIaH TO MATOHM OXOPCU3IaHTHPHILraya — MapA03Jall
XKapa€HJIApUHUHT Jespiau Oapyacu Xy MIUIOBIAp acocuia oiaub Oopunanu [6]. Xyn umuioB
Oepuil xapa€Hiaapuja >KyH TOJIAJU MaTepUaJTIapHUHT JlehopMallMoH Xoccajlapuja y3ura xoc
y3rapunuiap 103 6epaau. KyH Tonann MaTepuanigapiara OyHaai y3rapviulapHd HIUIOB OepHII
x)apa€unapunu Typau pH-MyxuT Ba xapopatiapaa oau0 OopuIll opKaiu OOUIKAPUIIT MYMKHH.
MabiyMKu KyH TOJANM MaTepHaUlapHU Oyl jkapaHUHHM KaliHaIl XapopaTuaa oiu0
Oopwirania KEpaTUHHUHT MaKpOMOJIEKYJISp TYy3WJIUIIM Oy3uiaaau Ba ToJjia Jarauiamub Koiaau.
Hly Gouc XyH TONamy TYKUMAuWIMK MaTepUaJUIapUHM OYAIIHMHI TacT Xapoparia oJaud
OopHIIauraH sHTM TEXHOJOTUSUIAPUHY SIPATULI YIAPHUHT (PU3UK-MEXaHHUK XOCCaJapuHU UMKOH
Kagap cakina®  Komum, WOuiad yMKapuiaaaMraH — MaxcyjaoT — cupaTHMHU  OLIUPUII,
ACCOPTUMEHTJIAPUHU STHTHJIAII Ba PECYPCTERKAMKOPIIMK O0opacuia 107a3apo MyaMMo Xuco0iaHnau
[7]. By ityHanumaa 6Y€Bun MOITAHM TOJIala CHHTE3 KUJIHIL, SHHU TOJAJIM MaTepUalilapHU COBYK
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ycyiaa — CyBIa dpUMaiaurad azo0yEBuM mojnanap OuinaH OV TEXHOJIOTHUSIIAPU MabIyM.

By 6y¢Bun momnmanap Oy skapaéHuaa paHr OYEBUM MOJIa TOJIA FOBAKJIApUIa MKKUTA
OpaJMK MaxCyJlOTAaH MUTMEHT XOJHAa XOCuJ (CHHTe3) Oynumu OunaH Oomka cuHd OYEBUM
MoJJanapuaal axpanud Typaau. Opaluk MaxcyaoTiap: a30- Ba AMA30 TAIIKWI KUIyBUWIIAp
0ynu6, ynap opacuaa mact XxapopaTaa a30KyIIHIUII peakuuscu coqup 0ynaau. A3o OupukManap
Ky4wId MIIKOPUM IapouTna spyB4YaH OynraHu cababmu Oy cuH(] HaMoE€Haalapu acocaH
HEJUTIONO03aIM MaToJIapHU OV Ba ynapra ryi Oocuia UiaTuiaagn. A30TalIkuil dTyBYMIAp -
azoroyuiap OynuO, ynap apoMaTUK OKCHOMpHUKManapAup. Jua3oTupiaHraH apoMaTUK aMHUHIIAP
sca Iuasosiap CUH()UHY TalIKWI ATaIH.

By s sxapaéania MaTora a30TOJIHUHT UIIKOPUH 3pUTMACH INUMIUPUIIAIA, CYHTPA AUA30JT
sputMacu OmiaH unuioB O6epuianu. by skapa€H azokymmmmin peakiusacu 0ynub, myHaa cysaa
SpUMaANINTaH a30MUTMEHT XOCWJ Oynmamu. A30TOJl dSpUTMalapu KyWIid HITKOPUN MIApOUTIA
Oynramnuru cababnm Oy ycyn acocaH MaxTa TOJIAJIM MaTojapra KyJJIaHWiIuO, >KOHMBOpIap
acocuJarn Marojapra KyJulaml HWMKOHH Oyimara. Jlekura Oy OVEBUM MoOIAaNapHUHT
PECYPCTEKAMKOPIUTH Ba XOCHII OYIaiurad paHTJIApHUHT XYJ1 HIJIOBIApra TYpFYHIUTH cabadiu
yJIapHA >KyH MAaTOJIApWHU OVysmga Kyiam Oyinua KaTop OJMMIIAD TOMOHMIAH WIMUN
TaJKUKOTIIap onubd Gopwirax [8].

AmMo Oy ycy/utapHUHT Oapuacuia *KyH TOJACUHHUHI ACCTPYKIMSUIAHUIIH, Xapa€HHU
MYpaKKaOIUTry €K1 I0KOPU KOJIOPUCTUK XOCCAITU paHIJIapHH 0JIMO OYIMACIUru Ma3Kyp TaJAKHKOT
HaTHKaJapUHU KeHT TapKaJUIINra UMKOH Oepmarad. Ma3kyp WiMHil Uil JopUpacuaa Maxauiui
JKYH TOJAJIM MaTepUaJUIapHU COBYK YyCyija OYSIIHUHT SHTH YCYJIMHU UIUIA0 YUKW OYiimua
TaIKUKOTJIap OJIUO OOPUIIIH.

Yenyouin kuem. )Kyn Ba Takkocnam Makcaguia ONMHTaH TaOWWi WMak, Xamja maxra
TOJIaJI MAaTO HAaMyHAJTapUHU UKKU OOCKUWIN YCyJi[a - a30TOJUIANI Ba Q30KYILIMIMII peaKIUsIapy
acocHia OYSI KylHIard TEXHOJIOTHK KeTMa-KeTIMK OYinYa amalra OMUPHIIN: Tap03JIaiira
Taifépiai xapaHIapuIaH yIraH MaTo HaMyHanapura tapkuounma 14 r/n Asaton OA”, 35 r/n
y1oBun mmKop (35%-nu) Ba 1 /1 aucneprarop 6yaran spurMa 6mwran 80-85°C xapopatma 30
JaKuKa gaBoMuja unuioB Oepuiamu. Hamynamap 100% napakaga CHKWAINO, TapKAOWIa CUPT
daon Mozna 6ynran quasoramkun - ATysunsaMHT (10 /1) pH=7 ra tenr 6ynran spurmacuna 10-
15°C xapopataa 10-15 makuka gaBomuja a3oKyIIMIUII Kapa€Hu aMaira ommupuiaanu. JKapaéa
tyrarau Hamysanap 80°C XapopaTjaru TEXHHMK IOBHMII BocHMTacH sputMacuaa 10-15 nakuka
naBomuaa rowiagu. CYHrpa COBYK Ba HCCHK CyBlla HaMyHajlap HOBWIMO, KypUTHIIAIU.
Hamynanapau Oup OGockuwin ycynaa Oysm ¢akaT AMA30HUN Ty3M SPUTMACHIA a30KYIITHIIMIII
PEaKUUsCHHU amalira OMIMPUII OpKaJIK OaXKapuiain.

“Azoton OA >Tun cnupTH OUJIaH TO HAcTa XOIUIaya H3FUIAHUO, YCTHTa apajaliTHPHITaH
X0J1J1a COBYK CYB Kymmiaau. A3oron sputmacu 10-15 munytnan cysr 0,4%-1m1 NaOH sputmacura
20 mu/am® Mukgopaaru 50%-1u anu3apuH MOMH KYITMIMIIMAAH XOCH KIIHMHIAH apanalniMara
Kybunmd. ~ JlMasoTamkuil dTyBuM cudaTHaa TaAKUKOTIApAa CyBAa SPUTAHIA A30KYLIMIULI
peakmusicura KHpUIla OJyBYM TYPFYHJAIITUPWITAH IMa30KaTHOH — Jluazonp rumrpanr O
WILTATHIITH.

Hamynanapuunr panr cudar kypcatkuunapu “Kor-Uz Textile Technopark” wnmmii
nabopatopusicuna X-Rite Ci7800 [9], spurmanapuunr pH kypcatkmun sca Wissenschaftlich-
Technische Werkstatten (WTW) pH3210 SET2 KypuiManapuja aHUKJIaHTaH. bysnran
HaMyHaJJapHUHT Tepra, IOBUIIITa Ba MINKAaJaHUIITa OYnaran Myctaxkamiauru moc pasumga ['OCT
ISO 105-E04:2013, TOCT 1SO 105-010:2006 Ba I'OCT 9733.27-83 O¥iinya aHWKJIAHTaH.
Kepatunaunr gectpykuuscu [10] metoanka 6yiinda aHUKIIaHTaH.

Tasicpuoa namuxcanapu maxaunu. )XyH TOTaCHHUHT aCOCMHH OKCHJI MOZJa — KEPATHH
TaIIKWI 3Taau. by Toma )xyaa Mmypakkab Ty3uinrad 6yiau0, KepaTUHHUHT aCOCHHU aMUHO TypyXJjap
XOCWI Kujaau. TONIaHWHT XaMma KaTJiaMmJiapu, acocaH, XyXaWpaCHHUHT TapKuOW, MIAKIA Ba
VYmuamnapu 6unas dapKiIaHyBuYMd KepaTUHAAH TAlIKWI TonraH. JKyH Tonanapuaa OKCHUI Ba OKCHUIT
OynMaran momamanap OYnu0, ynmap Tacomuduii YMKMHIWUIAP, LEJUTFOJIO3aIH MOJAIANap, OKCHII
MYMHU Ba Ty3 apayanmMaiapu xucoonanaau [11, 12]. Ma3skyp uimna roBui xxapaénunas [13] yrran
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’KYH MaTO Ba TAaKKOCJAIl y9yH OJIMHIaH TaOWUil UIak, Xam/ia Ui ra3jaMaHy COBYK yCyJa CyB/a
IpUMaIUTaH a300YEBUM MO11a OMITaH Oyt xkapaéHu ypraawiay. Llemirono3a uimkop Tabcupura
0apAoIUIM, aMMO OKCWJI TOJald MaTepuajlap MIIKOPUM MyXHTOa XapopaT Ba MIIKOp
KOHIEHTpauusicura OOFIMK paBumia aectpykuusara yupaiau. lly cababmm taxpubanapHu
OoupuHun Oockuumna Typnau pH MyxuTaa HaMyHaJapHUHT PaHT WHTEHCUBIMKIAPUHU ToJa
JNEeCTPYKIUACH OuaH MyTaHOCHOIUTH Ypranuinau (1-pacm).

18 1

-
o
1

=
.
|

-
=]
|

-
Q
|

AvE Mmato

w Tabmii Hak

RN
e h‘m Hn razmama

1]
1

o
1

Pamr mErencHermmy, K/S

5 10 11 12
pH myxuT

1-pacm. HamyHanap paHr MHTEHCUBIUTUHUHT 0¥ xkapaéHUHUHT pH MyxuTura OOFIUKIUTH

Kentupunran mabaymotnap um raznama Oysuiran mapoutna, seHu pH=11-12 6ynran
MYXUTJQ OKCHJ TONAJIAPWHH TYIWK IECTPYKIUATA YYpaAIlIMHA KYpcaTMOKIA, SIbHU TETTH]I
OOFJIApHUHT UIIKOP TAbCUPUTA YHIAMU3CU3IIUTH ca0ablii OKCUIJI MHTEHCUB TUPOJIU3Ta yuparaH.
W raznamanapia FOKOpYH WHTCHCHBIIMKIATH PAHTIIAPHHU XOCHIT OYJITaHIUTH UITKOPHHA MapouTIa
A30TOJTHUHT KapOOMHJI TYpyXUHH €HOJIb dopMara aiiaHu® MeJuToa03ara MOWWIINK HaMOEH
Ky [ 14] 6unan OOFIuK:

H
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AMMO MIIKOPHUHI OUp Kajap KUYMK KOHIIEHTpalUsUIapuaa XaM KepaTHH TYIHUK 3pHO
keraau. pH=10 Oynran mapoutaa 6ysirat >KyH MaTOCUHUHT JECTPYKLUS qapaxacu 32%-ra TeHr.
Jlemak, azoTosutaiml jkapa€Huia arpeccuB HMUIKOPUN MYXHUT KYH Xoccajlapura cajaOuil Tabcup
stanu. Mmkop Hadakat KyHIaNaHT Xap XU 3apsJlaHraH MoJIeKyJauap opacuaru 0ofiap, XaTTo
LUUCTUH OOFJIapra XaM TabCUp KypcaTaau, y Kyduaaruya y3uiaaau:

| | I
CcO Co CoO
| | |
CH-CH:-5-5-CH:-CH— CH-CH:5H+HO-5-CH:-CH
| | |
NH NH NH
| I |

Nimkop Tabcupuaa )KyHHUHT MEXaHUK XOCCACH XaM EMOHIIAIINO, Y caprasiiu, TapkuOuaa
ONTHHTYT'YPT MHKJIOpU Kamasiiu, Oy Y3rapulUIapHUHT JapakacH TabCUp JTUII  Xapopartw,
JABOMUIIUTH, UIIKOP XapaKTepPH Ba YHUHT KOHIIEHTpALUsICUTa OOFIIHK.
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IOxopuaarunapHu nHOOATra OJIraH X0Ja KeMHHIH TaJIKMKOTJIapJa CyBJla SpuMaiuran
a300y€Bun Mo anap OWiaH HaMyHaJlapHU (pakaT MKKUHYM OOCKWYIA, IPHU KY4YCH3 KHUCIOTAIN
— HeWTpanm — Kydcu3 HIIKOpPHH HIapouTiapaa OYysm MMKoHUsulapu Ypranwinu. Llemmronosa
MaKpOMOJIEKYyIacua AMa3osl OWJIaH a30KYHIMJIMII PEAKIMACUTra KUPUINA OJIaJUraH apoMaTUK
THJIPOKCUI TYpPYXJApUHUHT Hykiauru cababmu Azarton OA Ounan moB OepunmaciaaH (axar
Jua3zonp Ounan OYysuirad maxra TOJaJId MaTO yMyMaH OYsIMaraHJIMIUHHU 2-pacMia KeITUPUIITaH
HamyHanapja kypui MyMkuH. Kepatun Ba ¢pubpoun tapkuOuaa moc paBumpga 6,1 Ba 12,8%
TPUA3UH aMMHOKHUCIOTACUHHUHT OOpauru cabdaliy OKCHII TOJIATapuia MHTEHCUB PAHIJIAp XOCUII
Oynras.

UII ra3iama TaOMHI UMTaK MaTOCH KYH MaTOCH
2-pacm. bup 6ockuwm yeynna Jluazons FumT panr O OwiIaH OYsiraH HaMyHasap

bup Gockuunm ycynma >KyH TOJAJdd MATOHUHT paHr cudaT KypcaTKuwiapura OVsim

xapaéHu pH MyXUTHMHMHI TabCUPUHM YpraHUII Makcaguaa IOBUII Ba paHrcusiaHTupui [15]

Kapa€HiapusiaH YTraH MaTo HamyHacu TapkuOuaa Jlmazonp rumtpadr O Ba cupt $haon moana

O6ynran spurmana Oysnau. dakar a30KYUIMIUII PEAKLUUACH OpPKAIM OYsuIraH HaMyHaJapHUHT

KOJIODUCTHK XOCCaJapd Ba JKYH MATOHMHI (M3MK MEXaHMK KypcaTkuwiapu [-xkazaBannia
KEJITUPUJITaH.

1-xanBai.

Azokymmnun )xapaéHu pH MyXUTHHUHT )KyH MaToO paHI UHTEHCUBIIMIY Ba
MYCTaXKaMJIUTUTa TAbCUPH

ABOKY MU
»apaéuu pH Hf;yylf{x;?n Panr unrencusnuru, K/S Panr tycu, h”
MYXUTH

4 1,87 68.64
S 2,25 68.92
6 3,43 69.47
7 4.05 70,25
8 1.92 75,1

9 0.40 74.42
10 0.18 73,52

NmnoB Gepuil MyxuTUra Kypa *yH MaTOCHAa O4Y CapHKIaH TO TYK capuKrada Oyirax
panrmap xocwn Oymau. Kydcus Kucnotanmm MyXMTAa O>KyH TOJacHaa JACApiId  Y3TrapuIl
ky3atuimMaiinu. [llynunr yuyn xam Oy mapouTaa HelHTpai Ba Kyucu3 UIIKOPUN MyXUTAa Oysiaran
HaMyHaJaru paHryiapfaH MHTEHCUBIUIM Ba PaHr TYCH NACT KMMMAaTiapra sra paHriap XOCHII
OynraH. YHJOaH TalKapu KydCu3 KHCIOTalIM, HEHTpal Ba KydCH3 HIIKOpPUH MyxXUTiapia
nua3zokatio (ArN; + HX) KOHIEHTPAUUICH I0KOPU 6YIM0, aMMHOTYpyX GEH30J1 XaIKACHHUHT
(aosnMruay KamaiTHpaguran amMonuirypyxura (ArN*tH; X ™) Tynuk alinanmaiinn:

NH, + HX — NH; X

A3OKYIIMINII peakLuscura
KHpUIIManiurad ¢aos
OynMaraH apoMaTHK XallKa

ABOKYIIMINII peakusicura
KUpHIIaUraH (aojl apOMaTHK XalKa
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Panr xapakTeprcTHKaJApUHHA CUCTEMANIAIITHPHII YYyH PAHT JoHpa cuctemacu Ba L.a.b.
panr Mozenuaan (oinananminu. I'eorpaduk koopauHaTazap — KEHIVIMK, Y3YHIMK Ba OadaH UMK
kabu L* a * u b * panr xuiimaTiiapy paHrHu Kaep/a *oWjalraii Ba y Xakugaru MabJIyMOTHH
Oepamu. L* koopauHatacu paHr €pkuHIMrHHE, C* - paHTHUHT TYWHHraHIMraHd, h — paHr
TYCHHH, @* - KN3WI €KY ST PAHTHUHT MaBXYyJJIUTHHH, D* - capuK Ba KYK paHT MaKy/UIUTHUHU
ounaupanu. [uazon rumtpanr O OmiiaH OYsiraH >KyH TOJIAJM MaTO PaHT XapaKTepUCTUKaIapu
Des cranmapt HyprnaHumaa gabopaTopust KOJIOPUMETPUAA aHUKJIaHAW. HaMmyHamapHUHT FUIIT
panraa Oynrannukiapu cabadiau Oy paHTHUHT KYIIUMYAcH KYK-SIIWI paHT XUCOOJIAHUO, y paHT
koopauHaTtacuna 480-510 HM TYIKUH y3yHauruaa HoMo€H 6ynanu. Ly cababin HaMmyHaIapHUHT
paHr xapaktepuctukaigapu 500 HM TYIKMH Y3YHJIUKIA aHUKJIAHIM, OJIMHTAH HaTwkamap 2-
KaJBasAa KeJITHPUITAH.

2-KaBall.
KyH Tonanu Mato paHr KypcaTKUWIApUHUHT Oy sputMacu pH Myxutura OOFIUKIUTH

— Panr Panr koopauHaranapu
pH-Myxut L* ' Tj’/fII/IHraPJII/IrH, o b*
C

10 48,71 42,35 35,61 74,55
9 49,18 43,28 33,65 72,31
8 50,12 45,78 32,13 70,18
7 54.49 45,74 25.32 62.23
6 57.57 41,06 23.31 60.51
5 58.97 32,36 22.78 58.24
4 59.41 36,15 15.08 54.10

By HamyHamapia b~ KoopAMHATa CapHK TOMOHIAH KYK PAHI TOMOHTA CHJDKHIIHMHH,
IIYHUHTIEK 2 KOOPAMHATA SIIMJI TOMOHTA CHIDKMTAHIUTMHHU KYPHIIMMH3 MyMKHH. Panr Tycu
CIIEKTpJard paHr YpHUHH Oenrwial, y paHrHUHT acocuid TaBcudu xucoOmaHaaw. Kaapanma
KeJIITUPWITAH MabJIyMOTIapAaH KYy4YCH3 KHUCJIOTAJIM IMAPOUTIA PAHTHUHT TYWHHTAHIUTUHUA
KamMainO OopaCTraHJMIUHU KYpHUIIMMHU3 MYMKWH. By HaMyHamapmard paHr TYWHHTaHIAK
Japaxkacy Kyd4cH3 KHCJIOTAIH MyXHUTIa paHriapau L, 8, b” panr maiinonuna mMapkasmii ykra
SIKUHJIAITaHWIATHHN OWJITUPSINTH, STbHU OyHJZIa paHT TO3aJUTH KaMaiuO Oopaau, Oy XoJaT 3ca
KYHHH TaOMUi paHTH OMIIaH OOFJIMKIHP.

TaakukoTIapaa a30TallKWiI ASTYBYM Basudacu KyH ToOJIa OKCHIH, SBHU KepaTUH
MaKpOMOJICKyJaCUIard TPHA3UH aMUHOKHCIOTACHHUHT KOJIIUFM TOMOHHJAH Oakapuiaiu.
Jua3zonb O HUHT KepaTHH MaKPOMOJIEKYJIaCHIard TAPO3UH aMUHOKHUCIIOTACH OUIIaH a30KY IIMTHIILT
peaKIusACHHU Kyiuaarnda ugoaanant MyMKUH:

HO = My CHy =

JHazon FEMT paHT O
KEpaTHH

EKEepPaTHH

Unikopuii Myxutaa b koopauHaTta KuitMaTH KyK TapadaaH capiK TOMOHTA, ITyHHHIIEK
a" KOOpIMHATACUIA PAHI KU3MJI TOMOHIA KyucH3 KHCIOTAIM MyXUTJarura HUcOGaTaH KYIpoK
xapakariaHrad. Kydcus MIIKopuil MyXUTAa paHT MHTEHCHUBIINTY Ba TYMUHTAHIIUTUHU FOKOPUIUTH
TPUA3UHHU HIIKOPUI MYXMTIa MOHJIANIMIIK OWiIaH OOFIUKIup. SAbHU (QeHoiap a3oKy MU
peaknuscHura IOKOPU PEaKkIMOH KOOWIUATra 3ra OYJIraH WOHJAImraH Ba WoHJammMarad Ar-O -
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deHonp maknMaa Kupumaaud. by xonar taxpubamapHUHT OMpPUHUM OOCKWYMIA, STbHU OJJIMH
Azoton OA HUHI MIIKOPMH 3pUTMAacH, CYHIpa HEHTpasib MIapouTAa AUa30Jl 3pUTMacu OuilaH
UIIJIOB Oepuiirad TakpuOanapsia XaM ¥3 TaCAUFUHU TOITaH.

AzoTamkuy  3TyBUM  cUdarhga  KepaTHH  MaKpPOMOJIEKYJICHIArW  TpUA3WH
AMUHOKHUCIIOTACUHUHT KYJJIAaHWIHUILY JKyH Tojlacuaa (pakaT AMa30 TAIIKWI ATYBUM OMJIAH paHT
XOCWJI OYnHIl MMKOHWHHM Oepamu. SIbHM a30KYIIMIIMIN pEaKIUsICH THIPOKCH OWpHKMa Ba
NMa30HUHN Ty3u opacuja kedagu. by ycyn OuiaH XOocuia KWIMHTAH PaHTJIAPHUHT XY Ba KypYK
UIIIOBJIAp TAhCUPHUTa MYCTaXKaMJIMTH KyJI paHT TaJIOH OYiinda FOKOPH, MaTO HaMyHaJapUHHHT
bu3MK-MEeXaHUK Xoccanapu EMoHammaran (3-xaaBain).

3-xaaBail.
Jwuazon Fuiut panr O OunaH OYsuiraH MaTo MyCTaxXKaMJIMTH Ba PaHT
MYCTaXKaMJIUTUHUHT OVSIII )pUTMACH MYXUTUTA OOFJIUKIIUTH

bysi HamyranapaiHr Panr mycraxkamiauru, 6an
pUTMacCU y3WIMILITa
myxutu, pH MycTtaxkamiuru, H
IOBUIIITa Tepra MIIKAJAHUIITA
10 3.2 5/5/5 4/5/5 4/5
9 7.0 5/5/5 4/5/5 4/5
8 8.1 5/5/5 4/5/5 4/5
7 9.4 5/5/5 5/5/5 5/5
6 9.7 5/5/5 5/5/5 5/5
5 10.4 5/5/5 5/5/5 5/5
4 10.9 5/5/5 5/5/5 5/5

Taxxpuba HaTHKanapy HaMyHaJapHUHT (QU3MK-MeXaHUK Kypcatkuuiapura (pH) xapaén
MYXUTUHHUHT TabCUP STUIIMHU KYPCATIHU, SIbHU KYUCH3 KUCJIOTAJIU MIAPOUTIA HAMyHaJIapHUHT
y3WwIMIra OyiraH MycTaxKaMJuTH >kapa€H HelTpan Ba KyucH3 HILIKOPHUM MyXuTaa ojaud
Oopunranaarura HucOaTaH IOKOpH Kuiimarra osra. Tawximg sTunaérran ycyn HMKTHCOAMN
TOMOH/IaH Kyjai. bysm xapa€Hu HeWTpana Ba KyucH3 KUCJIOTAIU MYXUTAA OO OOpUITaHIUTH
ca0abmu )KyH TOTACHHUHT MYCTaXKaMJIUTH MacaiManIn.

Xynoca. Maxannuii KyH TOJald MaTepHAUIapHU CyBAa HSpHUMaluraH a3zo OYEéBuM
MoJanap OWiaH COBYK yCynaa OYAIIHMHT PECYpCTEKaMKOpP TEXHOJOTHSICH WILIa0 YHKWIIH.
bynna »xyn Tonanu matonu {uazon rumt panr O sputmacu 6mnad pH=6-8 6ynran myxutaa Oy s
OpKaJIM MATOHMHT (PU3UK-MEXaHUK XOccanapura cajJOuii Tabcup ATMaraH XoJifa CyBJIH UIILIOBIap
Ba MIIKATAHHUIITa MycTaXKaM OYJITaH Typiu TycJard paHriap oquHrad. Panrauar L, a”, b” panr
MalIoHuaru YpHU aHUKJIAHTaH, PaHr TYCH, TYHHMHTAHJIWTH Ba EPKUHIMTUHUHT OYSII KapacHH
pH MyxuTura GOFIUKINTH KypCcaTUIITaH.
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UDK 677.027.4.494.674-035.265
BAMBYK-TIOJIAD®UP TOJIAJIAPHA APAJTAIIIMACH MATOHHU BV SIIII
UMKOHUATJIAPUHU YPT AHUII

H.N.Hopkynosa, M.III.XacanoBa, M.b.Upmartosa, 11.A.Habuesa
Tashkent Textile and Light Industry Institute

Annomavun. Maxonaoa mapruouoa 80% 6amoyx éa 20% nonusgpup moaanapu 6ynean
Mamonu oucnepc 8a begocuma 06y€euu Moooanrap ounan oup spummanu ycyioa oysaul Hcapaénu
ypeanunean. bysw spummacuea nonudsgup monacunu oucnepc 0yésuu moooa oOunan Oy
HCapaénuoa uHmeHcugukamop cugamuoa KamoHakmue cupm aon moo0oa KyLIaHUICaH.
Kamuonaxmue cupm ¢gpaon moooa 6ysw s’ncapaénunu ammocgepa b6ocumuda oaud b6opuut, xap
UKKAA MOJIA MAWKUIL SMY8UUIAPOA OUp XUl UHMEHCUBTUKOA MEeKUC — PABOH PAH2 XOCUTL KUIULU
6a bamobyk moaacunu b6esocuma 6yésuu moooa ounan Oysau 60cKu4UOa 3MeKmpoIum cap@puHu
KamMaumupuul UMKOHUHU OepeaH.

Kanum cyznap: 6ambyx, nonusghup, 6esocuma 6a oucnepc 06yéeuu moooa, o6yau, cupm
akmug Mo0ood, UHMEeHCUDUKAMOP, eKMpPOIUm

Annomauusn. B oannou cmamve uccie008an npoyecc KpauweHus CMecego2o Mamepuand
Ha ochose OamMOYKOBbIX NoIUGUPHBIX 8010KOH 6 coomHoweHuu 80/20 oucnepcHbimu u npamvimu
kpacumenamu. [lpu kpawenuu OucnepcHbMU Kpacumensimu noaudhupHo2o 60JI0KHA 8 Kauecmee
unmeHcuguxamopa 6vlio UCNONL308AHA KAMUOHAKIMUBHOE NOBEPXHOCTNHO AKIMUBHOE 8euyeCmEO.
IIposedenue npoyecca KpauwieHus ¢ UCNOAb308AHUEM KAMUOHAKMUBHBIX HOBEPXHOCHHO
AKMUBHBIX Beuecms, noo AmMOCQepHbiM OasleHuemM MNO360JUL0 BO3MONCHOCL NOJYUEHUsS
UHMEHCUBHOU U 21A0KOU OKPACKU 8 000UX BOJOKHUCMbIX KOMHOHEHMAX, U CHU3UMb pacxoo
NEKMPOIUMA 80 8PEMsL NPOYecca KpauleHusi OamoOyKo8020 8010KHA NPAMUMbL KPACUMENAMU

Knrwuesuvie cnosa: 6amoyx, nonusgup, npsmotl u OUCHEePCHblil Kpacumennb, NOBEPXHOCHHO
aKmugHoe eewecmeo, KpauieHue, UHMEHCUDUKAMOP, INeKmpoIum

Annotation. This article investigates the process of dyeing a mixed material based on
bamboo polyester fibers in a ratio of 80/20 with dispersed and direct dyes. When dyeing
polyester fiber with dispersed dyes, a cationic surfactant was used as an intensifier. Carrying out
the dyeing process using cationic surfactants under atmospheric pressure made it possible to
obtain an intense and smooth color in both fibrous components, and to reduce the consumption
of electrolyte during the process of dyeing bamboo fiber with direct dyes

Key words: bamboo, polyester, direct and dispersed dye, surfactant, dyeing, intensifier,
electrolyte

Kupuwi. Xo3upru KyHJa HUCTEbMOJYWIAP TOMOHHMJAAH Tal€p KuilmMmra Oup KaTop
Tanabyap, SbHU KUHMMHU IOPUII-TYPULIA, AaM OJIMIIJA, UIIIAlAa Kynail Oyauim, yiruamiapu
Ba PaHIJIApUHU Y3rapMmaciuru, oOup Heua OOp IOBUII Ba KUMEBMI TO3alallra Yuaamiau OYiIuinu
tanad ostwiMokaa. Kydumnran tamabnapra Typau Tonajap apanaliMacuiId MaToJjapiaH
doiianaHuil OpKaIM SPUILUII MYMKHH, SbHU TypJid TaOuaTnard Tosajap apaiaiiMacuiu
TYKMMa4YMJIMK MaTepualapuaH UCTAJraH Xxoccanapra sra Oyiras, axolnbd XycycusTiapu y3apo
yUFyHIIaIran KuldumiiapHu Taiépnam MymkuH. by Oopana kyminad ¢upmanap TOMOHHMIAH
TapkuOua naxra Ba noaud3Qup Tonagapu OYiIraH MaTo aCCOPTUMEHTIIApH TaKIU} 3THIIraH 0ymuo,
ynapaa xap OWp TOJNIAHMHT WKOOMH (U3MK-MEXaHWK Ba OKCIUIyaTallMOH XoOccajapu
My’Kaccamiamrad. by Marosap maxra TOlacHIaH XaBO YTKa3yBUYaHJIMK, THTPOCKONMKIMK, HAM
IOTHII KaOu xoccanap, modudup TOJACHIaH 3ca KaM KUPUITYBYAHJIMK, Je(pMaIiMoH xoccamap,
FIDKUM OYNIMacliuK, IIaki cakjiam kaOu KaTop Xoccajiap OuWjaH TabMUHJIaHAAW. AMMO Maxra
TOJIACUHU €TUILTUPUII Ba Tall€prail »kapa€Haapuaard MypakkabJIukiap, Ky xojaaTiapaa YHUHT
cudaTy Ba XaKMHUHU UKJIUM IAPOUTHUTa OOFIMKIIUTH, KYII MUKIOP/1a CYBHU cap(IIaHUIIN apasiall
TOJIaJIM MaTojap aCCOPTUMEHTUHU KEHTaTUpHUII MMKOHHUATIAPUHU 4eknad KYHMOKAa, yHIaH
TaIlIKapH MaxcyJIOT TAHHAPXMHM omummra cababd 6ynmoxnaa. [laxranunr ycyB naBpu ypraua 125
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KYHHH TalIKWI 3TaJId. TYKJIH | TOHHA YPYFIIMK YUTUTHU Hamiam yayH 600 nutp cyB capdranaam,
FY3aHUHT YpTaua KyHJIHK cyB capbu moHamam maspuaa 20-25 mP/ra, rymmammga 50-60 m3/ra,
xocu Tymiamaa 80-90 M°/ra Ba mummm Gommaa 40-45 M3/raHu TAIIKHIT 9Taan, 1 ToHHA MmaxTa
XOCHUJIM y4YyH Fy3a ypraua 55-60 kr azot, 20-25 kr ¢ocop Ba 50-60 Kr KaauiHU TYNpOKIaH
Vy3namrupanu [1]. [laxta Tonacuaun 6amMOyk Tonacw OWIIaH aIMAIITUPHIN OpPKaid FOKOpUAArd
MyaMMOJapHH XaJl 3TUIl MyMKHH. bamMOyk Tonacu HucOaTtaH SHIM Toja XHCOOJIaHUO, y
LEJUTI0NI03aIaH TAIIKII Tonran. Onumiiap TOMOHUAH 0aMOYK TOJTAaCUHUHT OUp KaTop Xoccajaapu
MaxTa ToJlach OWJIaH TaKKOCJIAaHWO, YHUHI ad3ajUIMK Ba KaMYWIMKIApH aHUKJIaHTaH. bamOyk
TOJIATM MATOHUHT KAaMWJULIPJIUTU TMaxTa Tojanura HucOatan 38,5%, CyB IOTHUII KOOMIUSTH
21,36%, xaBo yTkazyBuanmuru 3ca 10% roxopu [2]. Tabuuii Tomanap nauaa Uuiad YHKAPUITATI
Ba KYJJIaHWII XaXMH Oyiindya O0amOyk OemmHun VpuHaa Typagu. Pakat 6amMOyk ToiacumaH
taii€pmanrad matoruHa 200 - 400 HM TYIKUH y3YHIUKAAru yIbTpabuHadIa HypJaapHA MYTIaKO
VTKazMalau. AWHAH 1y TYJIKUH Y3YHJIMKAArd ynbrpadOuHadIia Hypiaap HWHCOH TaHAcHra
MaKCUMyM 3apap eTkazaad. bamMOyK Tomacu Y3WHHHT FOMIIOKJIUTH, OKJIWTH, WIIKAJaHWUIITa —
EMUPUITUIITAa MYCTaXKaMJIUTH Ba OAKTEpUIUA XYCYCHUATH OWJIAH MaxTa TOJAJICH MaToiapiaH
wkobuit dapk kwraam [3]. bamMOyk TonmacuHM WNuIa® YMKApHUIIA Xe€d KAWCH KYpUHUIIIArd
necTULMANIapaaH ¢olJanaHuIMai M, naxTa TOJACHHM MILIad yukapumia sca AyHE Oyitnmua
UnuIad YMKapwIaiurad necTuiuaaapaur 16%-u capdnananu. bamOyk Tabuuii aHTHCENTHK TOJIA
XHCOoOIaHa i, ITYHHHT YUYH XaM Y OaKTEepHUIIU X0ccara 3rajiup.

Apastam Tojlaau MaTo TapKuOWIa TypJIu ToJaJapHH OVIHINM, yiapiaH TanépiaHaauraH
MaxCyJOTIapHHU NapJO3JIAIIHUHT MaxCyC TEeXHOJOTHUIAPUHU KYJUIAIIHKA TaKo30 3Taau. bynnai
TEXHOJIOTHsI OMp KOMIOHEHTJIM OylOMJIapHH Map03J1all KOHYHUSTIIapH Ba IIapOUTIapy acocuia
yJIapHU XOccajapy Ba TapKuOugaru Tabuuii Ba Y0 Moaaanap MUKIOPHUTa Ba Typura OOFJINK
paBullla UIAKUIAHTUpUIaAd. TYKUMauWiIMK MaTepuallapuHM, WOIy >KyMilaJaH IaxTta Ba
nonmd(up ToNanapyu apananiMacHuId MaTOJapHU KUMEBUH Mapo3Jall TEXHOJIOTHsIapu KaTop
WIMUN TaJKUKOTIapjaa Y3 akcuHu TomraH [4-6]. Ammo mnommddup Ba 06amMOyk Tosacu
apajamMacuif TYKUMa4dWJIUK MaTepHalIapuHU Oy sAII-napao3iam MyaMMoOJiapyd eTapiinya
Ypranuiamara.

Aoaduémnap maxnunu. llonusdup Ba 1eIUII0I03a ACOCUAATH TOJajap, LIy XKyMiaJlaH
MaxTa, BHCKO3a, aleTaT TojlajJapd apajaliMaciid TYKMMAayWIMK MaTepuaulapuHHU KjlaBa WII,
ra3jaMa Ba TPUKOTAXX MOJOTHOJAPHHM Mapio3famra Taiépnam, Oysim, yrapra rya Oocuin Ba
SKyHUH Tapjo3 Oepuln kapaéHiaapuHu onu0 OopuIlga Y3TyKIH, SPUMY3ITYKCHU3, Y3IYKCHU3
ycyiapaa, Oup €Kk MKKH OOCKHUYIM TEXHOJOTHsUIApH Takiaud sTuiarad. by TtexHomorusuapna
apanani Tojald MaTepUualJIapHU MIUTATWINII cOXacu OViHnuYa MyKUM OKJIMKKA, MyCTaXKaM paHr
cudar KypcaTkuwiapura, Tanad 3TWITaH Xxoccanapra (CyB YTKa3MaciuK, EHMACHK, €F Ba KUP
IOKTUPMACIUK Ba 0.) SpUIIMINIA YHUHT (PU3UK-MEXaHHMK XOCCAJApHMHM MaKCHMall Japaxasa
cakimad KOJMUWII acocuil Makcaa KWianO onmuHaau. AMMO YpraHwirad TaAKHUKOTIapAa TapKHOU
nonudup Ba 0aMOyK ToNaNapuaaH TAIIKWI TONTaH MaTepUalapHM KUMEBHM mapao3iaiira
axaMusT KapaTwiamaraH. TapkuOuna noiamdgup Ba 6aMOyk Tojamapu OyiraH MaTepuaiiapHU
Oysimr Ba yrnapra Tya OOCHII yJIapHUHT COpONMOH-TUG(Y3HOH (HAOUIMKIAPUHHA TypJidda
Oynrannuru cababiu MabliyM KUHMHUAIUK Ba Myammouap 6op. bamOyk Tonmacu xam maxTa Kadu
LeJUTI0NI03a acocnu Oyncama, monekynsp TapkuOmHUHT MK-CreKTpocKOmuK Ba MHKPOCKOIHK
TaxJIMJIM YHU BUCKO3a Kabu mesttono3a Il ra mancyOnurunm kypcartran [7]. Jemak, Oy Tona
HAMJIMTHA MYCTaXKaMJIMTUHU KaMalTUPAId, ITYHUHT YY4yH KUMEBUH MapA03all )kapaéHIapuHu
«IOMILIOKY» HapouTaa onud Oopumn tanald stunaau. bamOyk Tonanu maTepuaulapHU KUMEBHIM
napo3Jaml KaTop OoJuMIIap TOMOHHUIAH YpraHuiaran OYnuO, yjaap TOMOHHIAH MAaTOHHU Ol
xapaéaunan onauH 45-60°C xapopataa 50-60 1aKMKa JaBOMEIA TAPKUOM/A -3 T/7T YIOBYM HIIKOD
1, 2-6 r/n Bomopon mepokcun, 1-1,5 r/n amunaza OynraH spuTMaza TapKUOMIArH WYIIOII
MojJ1ajap Ba oxopJaH To3anau takiaug stunrad. llyaunraex, myamdaap Tomonngan 6aMOyk
TOJIATM MATOHM HYIAONI MOAAanaplaH To3ajall y4yH WUKKUHYM TapkuO cudatuma 9-10 r/n
STWICHIUAMUHTETpacupKa KUCIOTaHUHT HaTpuitnu Ty3u (3 TA), 4-5 r/n Hatpuit kapooHat, 4-5
r/n MaToHM Myap 3(GQEKTHHM OJIJMHM OJIMII YYyH Maxcyc peareHt, 14-15 r/m Bomopon
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MEPOKCUITIAaH TAIIKWII TONTaH 3pUTMaaa 6aMOyK TOJIadl MaTOHHM KalHATHUII OPKAJH LEJUII0I03a
OynMaraH Wyiom Moaaiapiad To3ajJanl TeXHOJIOTUICH UIIa0 YUKUITaH. Xap UKKajia TapKuo
OunaH mapjo3iamra Taiépianran MaToHH OYsim skapa€Hu nactiaad staHon sputMmacuia (75%-
MaTo Maccacura Hucobaran) 20-30 nakuka JaBOMMJa XOHAa XapoaTuia HIJIOB OepuIliaH
oonutanagu. CyHrpa aktuB 0VE€BYM Moaa sputMmacuaa 20-30 qakuka gaBoMuaa Oy xkapaéHu
Gountanaan, keinH xapopar 90-95°C raua 30-60 maKuKa JaBOMHAA KYTapuanO, NIy Xapoparaa
20-30 makuka maBom strupwiaau [8]. bamOyk Tonanu MaTOHW akTHB OYEBYM Monanap OwiaH
Oysin sxkapa€HUIA dpUTMara KYIIUIaJUraH JJIEKTPOJIUT KOHIICHTPALMSCH Ba HINKOPUN areHT
TabuaTH KymaHwiaétrad 0YEB4M MoI1a Typrra MOC paBHIIIa TaHIa0 ONMHAAH. Y3IIYyKIH yCyiaa
Oysimn sxkapaéuu 1:15 momynna 40°C xapopataa 60 makuka naBoMujaa maccara HucOatan 2%
onuHTaH 6y&BuM Moaa spuTMacuaa S0 /1 3IeKTpoIUT Ba Maccara HucOataH 5% HIIKOPHiA areHT
uirupokuaa onnd ooprnanu [9]. lyrunraek, 6aMOyKk Tos1aau MaTepruayIapHU aKTHB Ba TUCIICPC
O0yéBuM Moaanap 6unan xaMm Oysu TexHonorusiaapu MabiayM [10]. AMMo aktuB 0Y€Bun Mo
OwiaH ToOJIald CyOCTpaT — IIEJUTI0JIO3a MaKpPOMOJICKYJacHu ypTacuaa OopaauraH KOBAJICHT
OOFJIaHUII KY4JU HIIKOPHA MYXUTAA XOCHJ OYIMINUHU MHOOATra onajgurad Oyicak, y xXoiaa
0aMOyK ToJaIapuHUHT (PU3UK-MEXaHUK XOCCaJapuHU UIIKOPUH IIapouTia KaHaal y3rapuim Oy
TaJKUKOTIIapAa KeatupuiMaraH. Llemnronosa Tonanapuau, KyMmiaaJaH THAPATIEIUTION03a, sIbHA
BHCKO3a TOJIACMHU HEUTpasl Ba KyUCH3 HMINKOPUNA MYXUTAA OYSII TEXHOJOTHSIAPH YPTaHWITaH
06yn1u0, ynapaa TOJAHUHT (PU3MK-MEXaHUK MHUIIUKIWTHHUA Cakjia0d KOJIMIINra, TeXHOJOTHSIIapHU
peCypCcTeKaMKOPJIUTUHH TabMUHJIAIITA aXaMUAT Kapatwirad [11, 12].

Yenyouin xucm. Tankukornapna oO0bekT cudatuma tapkudbuma 80% O6amOyk Ba 20%
nonudGup TojaNapu OYiAraH TPUKOTaX MATOCHU XucoOnaHaau. Bysml ydyH ONMHIMH MaTOHHMHT
ok mapaxacu ['OCT HMCO 105-J02-99, xanwmwispiaura ['OCT 29104.11-91 6yiinua
aHuKJIaHau. bysim skapaéHugan CYHT MAaTOHHHT paHT cudat Kypcatkuwiapu — oBumra ['OCT
9733.4-83, Tepra ISO 105-E04:2013 Ba nmkananummra 'OCT 9733.27-83 Gynran yngamMiIuiInr,
MAaTOHUHT (PU3UK-MEXaHUK MUIIUKIUTH [ 13] kentupunran ycinyonap OyVitnya aHUKIaHTaH.

bamOyk Ba monmddup TONANAapW apamamMacwiid MaTo OeBOcHTa Ba JAMCIIEpC OYEBUM
Moaanap OuiaaH Oup SpUTMAIIU yCyijaa OVsau, OyHaa Oy spuTMacu OWp BaKTHUHT Y3uja
nucnepce Ba O6eBocuTta OYEBUM MoIanapAaH Tamkuil Tomanu. llapposmamra taii€priaHraH Ba
OKApTHUpWJITAaH apajyall ToJaJld MaToHW aucrepc O0yésum momma — Bemacron Red S («Cht
Switzerland AG» ¢upmacu) 6mnan O¥sun xxkapaéHu KaitHain xapopatuia 1-2 coaT gaBoMuia oubd
Ooopunau. bysm sputmacu aucnepc Oy€Bum Momma Ba 3-5 1/n1 mHTEHCHUUKATOPAAH-XJIOP
TPUATHIOCH3WIIAMMOHUIIaH Tamkui Tonran. CyHrpa Oesocura — Tubantin red F3B CONC
(«Cht Switzerland AG» ¢upmacu) OwiaH MaTOHMHT O0aMOyK TAIIKWJI 3TYBYHCHHH Ol
KapaéuuHu omuO Gopum yuyn xapopat 80-90°C rawa macaittmpuau®G, 6y spuTMacura
AIEKTPONUTHUHT OUP KUCMH KYIITHIIH, 1Ty Xapopataa 40 nakuka 6y skapa€uu onud 0opuiau,
Kkeiinn xapopar sua 60-70°C raua macaiftupunu® SIEKTPOTUTHHHI MKKHHYH SPUMM dpHTMAra
CONMHAM Ba kapaéH siHa 40 nakuka 1aBoM STTUpUIAN. bysanran HamyHanzap COBYK Ba MUK CyBa
(45-55°C) roBmIN.

Tasxcpuobasuin Kucm. Tapkubuna 80% O6amOyk Ba 20% mnomudgup Tonamapu Oyiraxn
MaTOHU OMp 3pUTMaNIM — IUciepc Ba OeBocUTa OYEBUM Mojanap OuiaH Oy sl UKKUATA UIUIIIA
napaiien onud Gopwinu. bupuHuM uaumaa oOBEKT y4yH OJMHTaH 5 T apajail ToJalu Maro,
ukkuHYM uauiga aca 4 r 100% 6amOyk Ba 1 T 100% nmonuddup Tonacuman TYKWITaH MaToiap
Ooysanan. TagKUKOTIapHUHT OWPHHYM OOCKHUYMAA MATOHUHT MOJIMAI(PHUP TAIIKWI STYBUMCHHU
nucriepc 6yEépun Mojiacu Ousan Oy xkapa¢Hu ypranwinu. Jucnepc 0YEBun Moaaanap oaaui,
MUA30THPJIaHYBUMIIAD Ba METAJKOMIUIEKCIWIAp Typyxjapura OynuHaau. Typmau aucmepc
6yéBumnapHuHT cyBa dpydarmura 60-100°C ma 0,1 - 150 mr/nm® Hm Tamkun Kunagm. 1y
cababmu ynap cyBa MOHOMOJEKYISP X0JaTAaH TOPTUO TypiH YIuaMIaru 3appadanap Ba KaTTHK
dazaraua Oymamu. by XonmaTmapHuuHr ©HucOatm agucnepc OYEBUM MOMJIAHUHT  (PHU3UK
XyCyCcHSITIIapura - TUCIEPCIUK Aapaxkacura OornuK. bomika Gapya Oysm 1mapoutd Oup Xuil
Oynran xoyiga AMCIEPCIMK Japakac KaHYaluK KaTTa Oynca, (3appanmap yiadamu 1-2 MKM
OILLIMACJIMIH JIO3UM) IIyHYa TYK Ba paBOH paHIJIap XOCHJI KWIMII MyMKHH [14].
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[Tonausup TonanapuaaH TalKKUI TONTaH TYKUMAaYHIUK MaTepraUIapuHU Juctepc 0YEBun
Mojasa OwiraH OYsmr TapTHOM Ba TapKuOM coxa OYHWYa Yom ITHITAH aJabueTiiapia MabiyM
[15,16], ammo K¥yInaHWIaIuraH WHTEHCU(PHUKATOPIAPHUHT AKCApPHUATH 3aXapiid MOJJIAJINIH,
xamaa 6ysm sxapaéaunn 130°C xapopataa onu6 GOPUIMIIE MABIYM YCYITAPHUHT KAMUMIHTH
xucobnmanagu. TankukoTiapaa noaudgup Ba 6aMOyK ToJjalapy apalalIMacuiId MaTOHHM OV
*apaéHu uHTeHcuukaropu cudaruga Typau cupT ¢aon MoananapiaH ¢oiiamaHu
UMKOHUATIApH Ypranunau. Cupt ¢aos Mmoaaa TAOMATUHUHT MaTO PAHT WHTEHCUBJIMIY Ba YHUHT
TEKUCIUTUra OyiaraH TabCUPUHHU YpraHuml Oyinda OJMHraH TaJAKUKOT HaTkajgapu 1 Ba 2
JyarpaMmanapia KelITHpUIITaH.
17 - 1-nuarpamma. Iloamddup Ba
0amOyK ToJIAJIapH
apaJialiMacHJIu oysiran

TEeKHCJIUTHHUA (PABOHJIUTUHHU)

17 MATOJIAPHUHT paur
MHTEHCH(PUKATOP Typura
OOFIMKJIMTH:
Ves TP 0918.
NoANTANKOA adup.
Ves TP 0266.
HaTpun naypuncynodar.
XN0p TPUITUNBEH3UN-aMMOHUNA,
6pOM TPUMETUNLETUI-AMMOHUN.
*NuTencudukaTop

0 KOHIICHTPAIUsACH-3 /i,
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JTaBOMUMIUK-60 MHUH., Xapopar
100°C. Kwmitmatmap apamam
Hurencndurarop typn TOJAJIM ~ MaTro  HaMyHacura
TabJUTYKJIH.

Kenrupunran nuarpamana cupt (aosi MOAJAIApHUHT KaTHOH TYPH (XJIOp TPUITUIIOCH3UII-
aMMOHUH, OpOM TPUMETHJIIETUI-AMMOHHI) UIIATUIMHTaHAa TeKUC paHriaap, anuoH (Ves TP
0918, natpuii naypwicynbdar) Ba HonoHoreH (monuriaukon 3¢up, Ves TP 0266) typnapuna sca
HOpaBOH paHIJIap XOCHJ OYynraniuru keiatupuiarad. bynra caba® kaTHOH akTUB CHPT (aoin
moananapHuHT (KCDOM) amcopOimon KaTiamMu 0YEBYM MOJIIa F03aCHIa XUMOSI TTApIaCUHU XOCHIT
KuiauO, aucnepc OYEBUM MOAJAHM 3pPUTMaJa arperamiaHuIIMIaH XuMmostiaau. Jluarpammana
KEJITUPUIITaH KHAMAaTIIapra acocIanraH Xouja mommddup Ba 6aMOyK ToJIaIapy apaliMacHId MaTo
HaMyHaJlapuHU JuUcrepc Ba OeBocuTa OYEBUM Mopamanap OwiaH Oyl Y4yH MHTEHCH(PHUKATOP
cudarnga KCOM - xmop TpuITHIIOESH3MIT-aMMOHUH TaHJIaHIH.

Xn0p TpUATUIOEH3UI-aMMOHUH, SBHU TYpPTJIIaM4M aMMOHHUM Ty3napu MycOar 3apsau
XUCOOUra IMoJIMMep CTpYKTypacura KupuO, TOJaJapHUHT OYKyBUAaHJIMTMHU olupanu. byHnai
X0J1aTa MOHOMOJIEKYJISIp XonaTiaaru OY€BuM Mojaa Tojla ro3acura copOigaHuO, KeWHWH 3pKUH
XaKM MEXaHM3MH Gyiinda Toja cTpykTypacura nuddy3usnanamm [17]. YTa kuuuk FoBakka sra
o6ynran ruapodod nmomuddup Tojdacura GaxaT MOHOMOJIEKYISp XoJaTAard OYEBUM MOJAarMHa
T Py3UsITaHTaHIUTH HATHKAacH1a HAMYHATAPHUHT PAaHT PAaBOHJIUTUTA SPUTITHIIA]IH.
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Hurtencnduxarop Typn
2-quarpamma. Ioausgup Ba 6amMOyKk ToJIajIapu apajalIiMacuIn OVsiJiraH MAaTOJIAPHUHT
PAHT MHTEHCHBJIUTHHH MHTEHCH(PUKATOP TypUra GOFIUKIUTH.

1-Ves TP 0918, 2-momurmukon 3¢up, 3-Ves TP 0266, 4-narpuii maypwicynbdar, S-xjop
TPUITHIIOCH3MII-AMMOHHUH, 6-6pom TPUMETHIILIETHII-AMMOHHUH. *NHTeHcupuKaTop
KOHIICHTpAIUsACH-3 T/, MaBOMUIIMK-60 MUH., XapopaT 100°C. a-apajam ToJajld mato; O-
noamd(up Toanu Mato; c-6aMOyK TOJIaId MaTo.

AnunoH aktuB cupT ¢aon moananap (ACDOM) kyuranunranga 6apya ToJIaBUi TapKUO1aru
HaMyHaJapHUHT paHr uHTeHcuBiIuruHu KCOM napra nHucbaran nespiun 2 0apobap KHYMK
KuiiMatra sra 6ynras. bynra ca6ab Oysm sputmacuia Oup Xu 3apsjlaHraH HOHJIApHUHT ¥3apo
AIIEKTPOCTATUK WTAPWIMIIM XucoOura OYEBYM Monaga Ba ToJla MaKpOMOJIEKYJAcH oOpacuiaa
MoJIeKyJanapapo OOFIaHUIUIApHU BYXXyAra kenumu kuiinanamanu. KCOM umrupokugaru
SpUTMaja JUCTIeprupianrad OYEBUM MoIa XaM y3uma Mycoar 3apsa TyTagu. MabIyMKH OKCHIT
Ba MOJMaMKJI ToJAapuaaH Talkapu 6apya Tonangap Mmanbui 3apsananaau. bysm sxapaéuu yayH
TaHJIaHTaH WHTeHH(uKarop (azamap yerapacuaa KOHLIEHTPIAHWO, (azanapapo TOPTHIIUIIHU
KaMalTupaau Ba 11y OwiaH OYEBYM MOJJIAHUHT TOJIa TOMOH XapaKaTJaHWIIWHU TabMUHIAIIN
XpcoOHra HaMmyHaap/ia IOKOpY paHT WHTEHCUBIIMKIIAPUTA SPUTITHIITaH.

TaaKuKOTIApHUHT MKKMHYU OOCKHYHMAA acOCHi bTHOOP MAaTOHHHT MKKHMHYHU TOJABUI
KOMIIOHEHTH — 06aMOyK TOJIACUHUHT OYII1I TEXHOJOTUSACHHYU MIIUTA0 YMKUIITa KapaTuian. bamOyk
TOJIACH OJIaT/la MKKM XWJI yCyijaa Muuiad yukapwiagu. Mexanuk ycynga "bamboo linen" nebd
HOMJIAaHYBYM ToJja unuiad ynkapwiaad. Kumésuii ycynna onuaran 6amMmOyk Tojiacu 3ca “bamboo
vicose” €xu "bamboo rayon" ne6 aramamu. KuméBuit ycynna onuHran 6amMOyK TOJIaCH Y3MHUHT
KUMEBUU TY3WIWIIKM OYVHWYa BHCKO3a TOJacura YXImaWau, BHCKO3a TOJAacH 3ca IeJUII0JI03a
acocuard 6omka Tosuansapaal Gapkiu YIapoK UIIKOPUNA MyXHUTIa MyCTaXKaMJIMTUHU Oup Kajaap
HYKOTHIIMHE WHOOATra OJITaH XOJJa apajaml TOJAJIW MATOHHHT 0aMOYK TAIIKWJI STYBYHCHHHU
6eBocuTa 0Y€BUM MoAa OUIaH OY AT UMKOHUATH YPraHUIIH.

berocuta 0y€Bun mMommanap cuHbuaa Oapya paHriiap Ba Tycjap MaBXKyl, yJapHUHT
UIUIATWIMION Ba OJIMHUINM Kyiai Xamaa ap3onaup. lly cabGabmu, paHr MycTaxKkaMJIUTH Ba
PaBOHJIMTH HUCOATaH MacT OyJcaja MeJUIF0I03aIi Ba TAOMUI UITaK MaxXCYIOTIaApUHH OYsIIiia Ky
unrtatuwiagy. Leamono3any Toa HelTpan KM Kydcu3 MIIKOpUIl mapouTaa Oysuranna 103acu
Oy st spuTMacuaa Mandui 3apsiaHaan. byE€Bun Moi1a aHHOHMHUHT TOJIA F03aCHUTa ITAMUITUTITI
Y4yH y MabiIyM MOTEHLHWal FOBAKHM EHrumu Jjo3uMm [18]. bup Xun 3apsanum HOHJIApHUHT
wrapummy 1010° M macodara Tapkamamn. Monekynanapapo y3apo Tabcup 3ca  4-2:1070 M
macopana Oymamu. Ly cababmm OeBocuta OYEBUM MOnJA 3JIEKTPOJIUT COJIMHMAraH OVl
SpUTMACHJIAH TOJIAJH cyOcTparra Ky/a KaM IMUMUIaan [Kpud]. DIeKTpoauT 0YEBUr MOAa HOHH
4-2-10"° m macogpara sKMHTAmA ONAMMIaH JApAKkaga ToONA I03ACHAATM KYII SIEKTp KATIAMHH
3UuWIalTHpaay. 1-kazBania panr cudar KypcaTKMYWIAPUHUHT AJIEKTPOJIUT KOHIIEHTPAIUSICHUra
OOFJIMKIINTY KEITHPUIITaH.
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1-skanBaj. MaTo paHr cudar KYpcaTKUYJIAPHUHUHT JIETPOJTUT KOHUEHTPAIUACUTA

OOFIMKJINIH
Panr Panr mycraxkamuuru, 6ami
DIJIEKTPOJIUT
WHTEHCHBIIUTH,
KOHIICHTPAIUSCH, T/TT K/S IOBHIIITa Tepra WIIKATaHUIITA
- 8 5/5/5 5/4/4 5/4
1 33 4/3/3 4/4/3 3/3
2 38 3/3/3 3/3/3 3/3
3 35 4/3/3 3/3/3 3/3
4 28 4/3/4 4/3/3 4/3
5 26 4/3/4 4/3/3 4/3

"Kentvpuaran HaTuxKanap apanall TONaaum MaTOHMHT 6amByK TalKWA 3TyBYUMCHUra TabANyKaW. Byésum
MOZ/Aa KOHLEHTpaumacKM MaTo maccacura HucbaTaH-3%, HaTpuit KapboHaT KOHUEHTpaLumMsacK-2 r/n.

XKanpanna KeATUPHITaH MabIyMoOJap SPUTMAa SJIEKTPOJUT KOHLEHTPALUSICH OpPTHO
OopHIIH KCTpEeMal XapakTepra sra OYim0, paHT MHTCHCUBIIMTH HATPUH XJIOPH]] KOHIICHTPALUSICH
2 r/n 6ynraHuga Y3UMHUHT MakCHUMall KUMMaTHra sra OYNTraHJIMIHHHU KYypcaTMOKIa. DpUTMaza
IEKTPOIUT KOHLEHTPALUACU OPTHIIM OminaH OYEBUM MOAJAHUHI SPUTMAJIATU arperaTiaHuIln
Ky4aiuO, yHuUHT TudQy3usIaHuIIM cycaiind, paHr MHTEHCHBIMK Hacaiummura cabald oOyiras.
Opnatna OeBocuta OYE€BUM MOAjaa OWIIaH IIEJUIIOJIO3a TOJIAJTM MaTepuaulapHU OVsIiga paHr
HTEHCHUBJIMTH JIEKTPOJIUT KOHLEHTpalusicu 3-5 r/n Oynrannaa MakcuMan KuiiMatra sra 0ymaau.
Ymby TaakukoTiapaa Oysam sputMmacu O6eBocuta OYE€BUM MOa OwiiaH OMp KaTopla JHUCTepC
6yéBun mMomna Ba yHHHTI mHTeHcupukatopu — KCOM npan tamkwun tonrad. MHTEeHCH(UKAaTOp
TabcUpHuAa MycOar 3apsara sra Oynran aucriepc 0yEBuM mMoana maHbuid 3apsiaHrad 6aMOyk
TOJACH Fo3acura copOmaHu®, YHUHT Kym 1ud¢y3 KaTIaMUHH CHKHIIN XHUcoOura Oup Xui
3apsiaHrad 6esocura 0YEBUM MOJ1a aHMOHHU Ba TOJIAHUHT THAPOKCUI TYpyXJIapuHU Oup-Oupura
SPKHMH SKMHJIAIITaHW XHUCOOUTa 3PUTMAJaru 3JIEKTPOJIUT KOHUIEHTPAIMACUHU 2 MapoTabaraya
KaMaiumura Spuliad. PaHr HMHTEHCUBIMTMHU OpTHO OopuiuM OWilaH yHra TecKapu
MPONOPIMOHAIUIMK/IA PAHT MYCTaXKaMJIMTH MAaCT KUMMaTiapra sra Oyimam.

beBocura 6y€BuM MOIaapHUHT ToIa UuMra AU( y3usICUHN OLIUPUIT MaKcaauaa 6ys
spUTMAacHra ToJla OYKyBUAHJIUTHHU OLIMPYBYM MOJAA KYIIMJIaI1, MacajaH, HATpHii KapOoHaT Ba
Oomkanap. 2-xajBajija UIIKOPUHA areHT KOHLEHTPALUACUHUHT apajlall TOJaJld MAaTOHUHI PaHT
cudar Kypcarkuwiapura OYiaraH TabCUPUHM Yypranum Oyiinua onm® OopwiraH TaJKHKOT
HaTWXaJlapu KeITUPHUITaH.

2-xaaBajd. Marto paHr cugar KYPCATKUWIAPDHHMHI  HATpUil  KapOoHAaT
KOHIEHTPALMSICUTA OOFIMKJINIH
o Panr Panr mycTaxkamiuru, 6amn
Harpwuii kap6oHaT
WHTEHCHUBIINTH,
KOHILIEHTPALUACH, T/J1 K/S FOBUIITA Tepra MIIKAJAHNAIITa
- 36 41313 3/3/3 3/3
1 36 4/3/3 3/3/3 3/3
2 38 3/3/3 3/3/3 3/3
3 38 3/3/3 3/3/3 3/3
4 38 3/3/3 3/3/3 3/3

"KentvpuaraH HaTMXanap apanall TOAann MaTOHUHT 6aMBYK TalLKMA 3TYBUMCUTa TabANYKAN. DNEKTPOIUT
KOHLLeHTpauuacu-2 r/n. bYyésunm moaaa KOHUEHTPpaLUACK MaTo maccacura HucbaTtaH-3%.

PaHT MHTEHCHBIMTUra UIIKOPUH areHTHUHT TAbCUPHU JCSAPIIN CE3MIIMAraHIuTy Oy SIIHUHT
OMpHHYM OOCKMYMA apajall TOJadl MaTOHM Jucnepc 6YEBUM Moaaa OuaH MoNUd(pHUP TAIIKHUIT
sryBuricuHM 60-90 nakuka naBOMHIa FOKOpPH XapopaTma onub Oopwiranga 0amMOyk ToJa
FOBAKJIApUHU €TapjM Japakala KaTTajallraHu OWiIaH TYIIYHTUPWIMIIM MYMKHH. SIbHH, Tona
FOBAKJIApU YTYaMHHM YEKCH3 KaTTANAIITHPUII MMKOHH HyK, Tona ropakmapu 10-30107°0 m
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Ymuamaa 6ymu6, 6eBocuta 6YEéBun Mommanapuunr 12-20-10"20 M ynuamparu Monexynanapu tona
FOBaKJIapura KUpa OJIAJWTaH Japakaja KaTTalalraH. DpuUTManard cupt (aom Moama Xam
6eBocuTa OYEBUM MOJJaHU HHEPreTUK KYpCATKUUIApHU EHruO YTHIIUra WXOOWH Tabcup
KypcatraH. YHJaH TalIKapu IOKOpH XapopaTna OeBocuTa OYVEBUM MOJIAHMHI LEJUIIOJI03a
TOJIaCHTa MOMWUIMTH CyCasiJii Ba YHUHT Tojla nuura auddys3ust Te3Iuru omau.
byépun mMonaia Y3MHUHT MOJIUAKMCIEPC SPUTMACHIAH TOJIA FOBAKJIApHUTa MOHOMOJIEKYJIA
€K1 MOHOMOH Xonuaa qudQy3usianagy, HaTWxKaaa SpUTMaard MyBo3aHaT Oy3ujiaau Ba Karrta
arperatjiap napyajaHajad, SbHHU Tojla OVl spUTMacua y3ura Xoc MOJIEKyJsip 3J1ak 0yiuo, cupT
daon Momma-maiinaimoBuum OYynaMO xu3MaT Kwiaau. TaakukoTinapaa OyEéBum  Momna
KOHIICHTPAIIMSCHHIHT MaTOHUHT paHT cudaTtura Oyiaran Tabcupu ypranwinu (3-xaasan).
3-xaaBaJ.
Marto panr cudart KypcaTKH4JIapMHUHT OeBocuTa 0yéBUn Moaaa
KOHIIEHTPAIMSACHTa OOFIMKJINTH

byésun monna Paur Panr mycraxkamuuru, 0aun
KOHIICHTpauuscH, % WHTEHCHUBIINTH,
Maccara HHCGaTaH K/S FOBHINTA Tepra HUITKAJIaHUINTa
0,5 5 5/5/5 5/5/5 5/5
1 12 5/5/5 5/4/4 5/4
2 25 4/3/4 4/3/3 4/3
3 38 3/3/3 3/3/3 3/3
4 42 3/3/3 3/3/3 3/3
5 43 3/3/3 3/3/3 3/3

*KEI'ITVIpVII'IFaH HaTUXXanap apasawl ToNa it MaTOHUHT 63M6YK TAWKWA 3TYBYUCUTA TABANYKIN.

XKanpanna keATUpUITaH MabIyMOTIApAAaH PAHT MHTEHCUBIUTMHU 3pUTManaru OYEBuM
MOJIa KOHIICHTPAIMSCUHHU TPOMOPIIMOHANI  paBUIIAa OPTHO OOPHIIMHM aMMO paHT
MYCTaXKaMJIMTHHH acain® OOpUIIMHN KYpUITMMU3 MyMKUH. beBocuta 0Y€Bun Moanap Ounan
oY paHrra GysraHza paHr MyCTAXKAMJIHTH IOBMIITA, TEp TALCHPHIa IOKOpH Oyaamu. Ypraua Ba
TYK paHIJiap 3ca Kepawju Japaxajaa Mycraxkam Oynamaiiau. beBocura 6YE€BUM MOaTanapHUHT
paHT MYCTaXKaMJIMTHHU IACTJIMTH, YJIApHUHT TOJara MOJIEKyJaiapapo OOFIaHWII €paaMuia
coponanummaanaup. CopbmaHui ncCUKIUK () (HEKTH MacT KOHIEHTpaus yuyH 75-84 kJx/mon,
I0KOpHU KOHIIEHTpaLUs YUyH 3ca
50 x/x/Mon Hu Tamkui 3tanu. 1y cababnu ypraua Ba TYK paHriapra XOCHJI KWIMIIJIA Tojara
mUMmWIrad OyéBuM MojaJa paHrM MycTaxkamiiaHaau. beBocura OY€BuM Mopjanap paHTMHU
MyCTaXKaMJIaIIHUHT OUp Hewya ycy/ulapu Mabiaym Oynubd [19], TaakukoTiapaa KaTHOHIU
npenapat - Retayne kymmanwinu. ByHuHr yuyH Oysm >xapa€Hu Tyrarad apanaml TOJaad
HaMyHanap oiaauH coByK (20-25°C) Ba uccuk (60-70°C) cysna roBunan, cynrpa Retayne (3 r/m)
sput™acu 6unan 60°C xapoparia 15 nakuka gaBomuia umiios 6epunau. Bynga panr 6eBocuta
O0yéBunm Monmna OwiaH OysuraH apanaml TOJAJIM HaMYHAJIAPHUHT PAaHT MYCTaXKaMIIUTH
1-2 Gannra kyTapuiam.

4-;kaaBaJ.
PaHr MycTaxKamJall KapaéHuIaH KeiiMHIH MaTo PaHT cHAT KYpcaTKHuIapn
byésun monna Panr Panr mycraxkamiuru, 0aun
KOHIIEHTpauuscH, %o HHTCHCHUBIIHTH,
Maccara HicGaTan K/S FOBHIIITA Tepra HINKAJIAHUIITa
0,5 5 5/5/5 5/5/5 5/5
1 11 5/5/5 5/5/5 5/5
2 25 5/4/4 5/4/4 4/3
3 37 4/3/3 4/3/3 4/3
4 41 3/3/3 3/3/3 3/3
5 41 3/3/3 3/3/3 3/3
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"KenTupuaraH HaTuanap apanall T0N1aaum MaTOHUHT 6aMbByK TalLKWUA 3TyBYMCUTa TabANYKN.

Katvonnu mpemapatr OuiaH paHT MYyCTaxKaMJIMTUHU OIIUPHIN MOXUSTH IIyHIAH
nbopartku, 0YEBUM Mo1a TapKUOKMIary 2 TafgaH KaM OyamaraH cyngorpyrmna HOHIaHTaH X0Ji1a y
OwsiaH MOHIN OOFNaHUII EplaMua OUPHUKAIH:

BmSO; + Kn — N*R, - BmS0; N*R;Kn
KOMIIIIEKC

by epna: Bm — 6eBocuta 6Y€Bur MogaaHuHT XpoModop cuctemacu; SO3 —0yEBun Moaiara
IPYBYAHIIUK OepyBYH rypyX; Kn — KaTHOHJIH IIpenapart; R3 — pagukamiap.

Xocw 6ynran OupukMa cyBAa SpuUMaiiid. YHIaH TallKapu, MaTo KypUTWITaHIa YHUHT
103acuja I01Ka napia Xxocui 0ynaau Ba 0YEBUM MOIaHU TOJIAa FOBAKJIapu/a ynuiad KoJaau.

Xynoca. Tapkudbu 80% 6amOyk Ba 20% monauddup TonasapuaH TAIKWI TONTaH MATOHU
nucriepc Ba 6eBocuta 0YEBUM Mojia OuiaH OWp SpUTMANIM yCyJiaa Oy apaéHu YpraHWIIH.
TaakukoT HaTwXanmapu acocujga HHTeHcU(pUkatop cudatuga KaTOHAKTUB cupTdaon Moana
KyJutaHwiran, 6eBocuta OyE€BuM Mojana OwiaH OVsI HEHTpand MapoWTAa aMajra OIIUPUIITaH.
KaTuoHn akTuB cupT (haos MOJAJaHK KyJLTAll OpKajIi MoMud(up Tonackuu 6y xxapaéaman 100°C
xapopataa oiaub Oopuilra SpuIIiiIral, 0eBocuTa OYEBUM MOAIAHH OY ST KapaEHUIA FIEKTPOIUT
capunu 2 MapoTabaraya KaMaWTUPUII IMKOHUATH KYpCaTUJITaH.
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YK 677.024
HUCCJEIOBAHUE HATS)KEHUSI HUTEN PA3JIMYHOTI'O BOJIOKHACTOT'O
COCTABA B IPOIIECCE IIEPEMATBIBAHU A

Baymuratov B.Kh, Daminov A.M., Yangiboev R.M., Uzakov U.T.
Tashkent Institute of Textile and Light Industry

Annotatsiya. Maqolada gayta o‘rash mashinalarida ip tarangligining o‘rashning chizigli
tezligiga bog‘lig tadgigot natijalari keltirilgan. O‘rama hosil bo‘lishidan oldin turli xil iplarni
o‘rashning chizigli tezligini iplarning taranglik darajasiga ta’siri bo‘yicha tajriba natijalari
keltirilgan. Tajribalar diskli taranglovchi moslama bilan jihozlangan va o‘rash tezligini 100 m/min
gadam bilan o‘zgartirish imkoniyatiga ega bo‘lgan FADIS (Italiya) gayta o‘rash mashinasida olib
borilib, tezlik diapazoni 100 dan 1000 m/mingacha oraligda o‘zgartirilib borildi. Taranglovchi
moslamadagi umumiy yuk belgilangan doimiy miqgdorda ushlab turildi. Harakatlanuvchi ipning
tarangligi “Tensionmeter Handy-tens modle 1T-300” maxsus ragamli yakka ip tarangligini
o‘lchash pribori orgali nazorat gilinib turildi. Ip tarangligining har xil o‘rash tezligiga bog‘liq
0‘zgarish grafiklari keltirilgan.

Kalit so'zlar: taranglik, paxta iplari, ipak, poliester, bazalt, o'rash, o'rash tezligi, viskoza,
g'altakning tuzilishi.

Annomayua. B cmame npugedenu pe3yimamu UCCIe008AHUS USMEHEHUs. HAMANCEHUS
HUmetl 8 npoyecce nepemMamueaHusi Ha4 MOMAIHUX MAWUHAX, 8 3ABUCUMOCIU OM JUHEUHOU
ckopocmu.  Ilpusedenu  pezyimamu  dKCNEPUMEHMO8  GIUAHUS  JUHEUHOU  CKOPOCMU
nepemMamueanusi Ha yYpOBeH HAMANCEHUS PAIUYHUX Humel nepeo Gopmupysmoi OO0OUHOU.
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Okcnepumenmu npoeoounuc Ha cnemcuannou momannou mawune QAJUC (Mmanus) ¢ duckosum
HamANCHUM ~NpUOOPOM, KOMOPULL NO360AAem  YCMAHABIUBAM  (DUKCUPOBAHHYIO CKOPOCH
osudcenust numu, ¢ wazom 100 mlmun. JJuanazon ckopocmmnozo pexcuma cocmasnsiem om 100 oo
1000 m/mun. Cymmapnas naspyska, 8 HamMANCHOM npudOpe 8 Nepuood Npoyecca NepemamusaHus,
noooepiHcusanac Ha 3a0anHux yposHsax. Komwmpon namsoicenus, oOsudcywietics Humu,
NpoU3BOOUNCS ~ CHeMCUAIHUM  cugposum  Humenamsxcumenem  ‘‘TencuonmemepXanori-
mencmoone UT-3007. Ilocmpoenu epaguxu uzmeHeHus HAMANCEHUS HUMeL Npu pasiuyHou
CKOpOCMU NepemMamueanuii.

Knrwoueesue cnosa: Hamsoicenue, X10n4amooOymaxcHas npsajca, weik, noiuscmep, 6azaim,
HAMOMKA, CKOPOCM HAMOMKU, GUCKO3d, CMPYKMYypa O0OUHU.

Abstract. This article presents the research results, changes in the tension of the yarn in the
process of winding, depending on the linear speed of winding machines. The results of experiments
on the influence of the linear speed of winding of various yarns on the level of tension of the yarns
in the process of winding in front of the bobbin being formed are presented. The experiments were
carried out on a special winding machine FADIS (Italy) with disk tensioning devices, which allows
to set a fixed speed of the yarn with a step of 200 m/min. The speed range was 100 to 1000 m/min.
The total load in the tensioner during the winding process was held at given level. The tension of
the moving yarn was controlled with a special digital yarn tensioner “Tensionmeter Handy-tens
modle IT-300”. Graphs of changes in yarn tension from different speed of yarn winding are plotted.

Keywords: Tension, cotton yarn, silk, polester, basalt, winding, winding speed, viscose,
structure of bobbin.

Beeoenue. OpHUM M3 OCHOBHBIX IIEPEXOJ0B TEKCTUJIBHOTO IPOM3BOJCTBA SBISAETCA
IIPOLIECC NIEPEMAaThIBaHUS IPSXKHU, KOTOPbI MOCTOSIHHO coBeplieHcTBYeTCsl. CylHOCTb Mpoliecca
niepeMaThIBaHMs 3aKJIF0YAETCs, B TIOCIIEI0BATEIbHOM HaMAaThIBAHUU HAa MOTAJIbHYIO NTAKOBKY, O]
OIIpE/ICIIEHHBIM HATSHKEHUEM NPSKU € IPAJUIBHBIX I0YaTKOB WM MOTKOB, COEJUHSIEMON y3J1aMu
[1].

Kak u3BecTHO, OIHUM W3 OCHOBHBIX (AaKTOPOB, BIHSIOIMIMX Ha KAayecTBO HAMOTKHU,
IIPOU3BOIUTENIBHOCTD TPY/Aa U 00OPYAOBAaHUS IIPU N€PEMATHIBAHNY, SIBIISIETCS HATSKEHUE HUTH,
KOTOpOE JIOJKHO IMOJAJEP/KUBATHCS HA OINPEAEIIEHHOM, ITOCTOSSHHOM YpOBHE. MHOTOYMCIIEHHBIE
UCCIIEZIOBAaHUS IIOKA3bIBalOT, 4YTO TPeOOBaHUME PABHOMEPHOCTH HATSXKEHHS HHUTU IIpU
IepeMaTblBaHUU B IOJIHOM Mepe He ynaoBieTBopsieTcs. HecMoTps Ha TO, YTO CYILIECTBYIOT
OOIIMpHbIE JTaHHBIE 10 M3YYEHUIO T€X WJIM MHBIX CTOPOH 3TOr0 BOMNPOCA, CO3/1aHbl JOCTATOYHO
MIOJIHBIE TEOPUM CMAaTbIBAaHUS, JBMKEHHMS HUTH IO HANpPaBISIIOIIMM M B HUTEHATSDKUTEISX,
pacKkiagKd M HaMaTbIBaHMs, CPEACTBA, MO3BOJIAIOLIETO OCYIIECTBISATH ONEPATUBHBIA aHAIIN3
YCJIOBHIA TIEpEMAaTBhIBAHHS C LIEJIBIO BHIOOPA ONTUMAIIBHOTO PeKUMa, He uMeeTcs [2-3].

Harsxenue nepemMaTbiBaeMoOi MPSKU 3aBUCUT OT HATSDKEHUS ee B OaJUIOHE, OT CKOPOCTH
nepeMaTbiBaHusl, OT BEJWYMHBI 3alpaBOYHOIO PACCTOSHMUS BXOJAIIEH MNAaKOBKU J0
0aJJIOHOOT PAHMYHTEISI, TPSHUSI O HAMPABIIAIOIINE U TPEHUS B HUTeHATsDKUTene[4-9].

Jns obecrnieueHuss MpaBWIBHOM pabOThl HATSKHBIX NPUOOPOB MOTAJIBHBIX MAIIUH
IIPOU3BOJUTCS pacyeT ONTHUMAIBHOTO HATSYKEHUS! HUTEH WM MPSIKHU.

Teopemuueckuii ananus

B pabotax [10] paccmaTpuBaetcst ¢popmyna npod. B. T. Koctununa, koropas no3Bosser
OLICHUTh AHAJIMTUYECKU HATSKEHHE HUTU NPU NEepeMaTblBaHUM, Ha MamuHax Tuna M-150 ans
1a00BBIX M TUCKOBBIX HATSKHBIX TPUOOPOB, ONPENENSIOT 1o (hopmyie:

Wof(e™ +1
T =Tye™ + 1“—(3)) L)

rae T — HaTskeHMe HUTH mocie HaTsbkHoro npubopa, cH; Ty — HaTskeHue HUTH 10

HaTspKHOTO pubopa, cH; Ta = 1-3 % oT npoYHOCTH OJUHOYHOM HUTH U 3aBHCUT OT BUJA HUTH U
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ycIIoBUil cMaThiBaHMsI; WO — 0CEBOE JaBJICHHE Ha TOPMO3HYIO I1ali0y, 3aBUCSIIIEe OT MacChl Mand
U TOPMO3AIMX Ipy30B, cH; f — xoaddumment tpenns mMexmy HUTHIO U (HapPOpoBOM BTYIKOMH
crosikoMm; f = 0,25-0,4; o — yroa o6xBata HUTBIO CTOSIKA HATSHKHOTO Tpubopa, rpan (ot 40 1o 90);
B — yroum, 3aBuCAIINNA OT COOTHOIICHUS TUaMeTpPOB cTosika (d) u Topmo3Hoi manos (D).

sinf = Di (2)

Tlocne OonpeaACICHUA HATAXKCHHA HUTHU aHAJIUTHYCCKUM ITYTEM H606XOI[I/IMO pacCuuTaTsb,
KAaKOM MPOLEHT OHO COCTABJIAET OT IPOYHOCTU HUTH.

[Ipu ycnoBuM NPOXOXKIECHUS HHUTU MO auaMeTpy maidel a=B=0, npoOb BO BTOpOM
cllaraéMoOM CTaHOBUTCS paBHOM 2, ©W (¢opmyna MNPUHAMAET BUJA JUIA IUIACTUHYATOTO
HUTCHATAXKUTCIIA:

T =Tyel* + 2W,f
3

HaTtspkeHne HUTH ¢ yuyeToM MmapamMeTpoB HaTSKHOTO MprOopa (yriia Mexy MIOCKOCTIMU

TOPMO3HBIX IIAI0, paguyca mail 1 Ipyrux napaMmeTpoB) MOKHO HaTH Mo Gpopmyre:

T = Tyel2% + % (Q1 + nyug) cosP(e2% + 1) 4)

rae T — HaTsHKeHHEe HUTU I0ciie HaTshKHOro mpuodopa, cH; T, — HaTskeHHe HUTH 10
HaTsLKHOTO Tpubopa, cH; f2 — koaddunuent tpenns uutu o papdopossriii crosk; f, = 0,2-0,32 B
3aBHCHMOCTH OT BHJA Npsiku; R u 0 — mapamerpsl npubopa; Q1 — Macca OIHONW TOPMO3HOM
maitoer;Q1 = 1,52 r; Ny — KOJIMYECTBO TPY30BBIX 11ai0; J— Macca Tpy30BoM maiobl; ( = 3,4 u 5
T; Y — YroJI MeXy IJIOCKOCTSMU TOPMO3HBIX 11aii0; y = 6—8°; . — yros1 o00XxBaTa HUTBIO CTOSIKA; O
= 40-90°; f1 — koo durueHT Tpenus HutH o maiiody; f; = 0,2-0,4.

[lpu mpoxoxaeHuu depe3 MpUOOp YTONIMICHHBIH YY4aCTOK HPSDKH, BOZHHKAIOT PE3KUE
W3MEHEHHUS HATSDKEHUS, T. K. MOJBIDKHAS MIaii0a WU TUCK OTKJIOHSIOTCS, BBI3BbIBAS TEM CAMbBIM
pe3Kkoe BO3pacTaHWe KaK MPSIMOTO COINPOTHBICHHS JBWXCHHUIO HHUTH, TaK M CHIIBI TPEHHS,
BCJIE/ICTBHE PE3KOTO YBEJIMUCHHUS JABICHUS HA HUTh.

B paborax [10-14] paccmatpuBaercs ¢opmyna H.IT. McakoBa, koTopasi TO3BOJSIET
OILICHUTH HATsHKEHHUE HUTH B BEpIIMHE OaJNIOHA C yYETOM CKOPOCTH IMePEMaThIBAHUS

F = F,e/¥ + mV? + 0.5mV?r? (5)

rae Fo — BennumrHa conpoTHBICHHS OTACACHHUS HUTH OT HaMOTKH, cH; f — koadduruent
TPEHMSI IPU CKOJIbKEHUU HUTH 110 TOBEPXHOCTU HAMOTKH; i/ — YTOJI 00XBaTa HAMOTKH OTPE3KOM
HUTH NIPY CMATBIBAHKH, PaJ]; M — MAcca eMHHIIE! JUIMHBI HUTH, K- c%/M; V — TMHEHHAS CKOPOCTS
nepeMaThIBaHus, M/C; I' — pagryc O0OUHBI B TOUKE CMATBHIBAHUS, M.

B paborte [8], mo nanHo# opmyIe, MPOU3BEIEH paciyeT HATSHKEHHS XJI0M4aTo0yMaxKHOH
npsbka 29 Teke I TpeX CKOpPOCTel mepemarbiBaHus. PacueTsl mokazaiu, 4TO MPU CKOPOCTH
nepematbiBanus 100 M/M HaTsDKeHME B BepiinHe Oamona cocrasiser 0,46 cH; mpu ckopoctu 500
M/M HaTspkeHHue paBHO 2,45 cH; npu ckopoctu 900 m/m HaTskeHue pasHo 7,08 cH.

Pezynomamul uccnedoganusn

Jlis TpoBepKU BIUSHUS CKOPOCTU IMEpEeMaThIBAaHUS HAa HATSHKEHUE HUTEH U MPSKHU C
pa3IMyHON JIMHEHHON IUIOTHOCTHIO, HAMHU OBUIM TPOBEACHBI SKCIIEPHUMEHTHl Ha MOTAJIBHBIX
mamuHax FADIS(WMTtanmust) ¢ AWCKOBBIM  HATsOKHBIM -~ mipubopom  (puc.l). Pesymbrarsl
HKCIIEPUMEHTA TPUBEACHBI B Ta0HILy 1.
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1- MOYaTOK, 2-HUTh,
HUTEHATSDKUTENb, 6 - HITEOUHUCTUTEIb, 7 —M3MEPUTETBHBIN NPpUOOp HATSKCHHUSI HUTH, 6-0001Ha,

9-MoTanbHBIM OapabaHYHK.

3-0annoHoracurens, 4

Puc.1. Cxema nponecca nepemaTbiBaHUS

- HampaBJISAOmMUNA  Tpudop,

5

Hatspkenne HuTH m3Mepsiioch Ha nudpoBoM HuteHaTspkutene ‘“TensionmeterHandy-
tensmodle 1T-300”. IIpubGop ayst M3MepeHHs HATSHKEHHS HUTH, YCTAHOBIIEH TOCIE HATSKHOTO
npubopa. Pe3ynbTaThl 3aMepoB HATSDKEHUS PA3IUYHBIX HUTEH, MOCJIe HATSHKHOro mpudopa B
3aBHCUMOCTH OT CKOPOCTH, IPUBEACHBI B TabauLe 1.

Tabmmua 1
V3MeHeHus HATSHKCHHSI HUTEH B 3aBUCHMOCTH OT CKOPOCTH TIEpEeMaThIBAaHUS

Hars:kenus nurtei, cH

1 ’g) 2 2

g 2 2 Z = = =l Ele 23 ©

S IR % |a |2 |8 |g[3 % V|4
L. 100 | 11 | 12 | 20 | 17 | 18 |3 | 3 11 12
2.1 200 | 14 | 13 | 25 | 18 | 18 |4 |4 | 12 16
3 | 300 | 16 | 14 | 30 | 19 | 19 |4 |4 | 14 19
4 | 400 | 19 | 15 | 33 | 20 | 19 |4 |4 15 22
S | 500 | 19 | 16 | 35 | 20 | 20 | 4|5 | 16 25
6. | 600 | 20 | 18 | 38 | 20 | 20 | 5|5 17 28
70| 700 | 21 | 18 | 39 | 21 | 21 | 6|6 | 17 33
8 | 800 | 21 | 18 | 40 | 22 | 23 |6 |7 17 34
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9. 900 21 18 | 42 22 23 | 7|7 17 34
10. | 1000 | 21 18 43 23 25 | 8|8 17 35

B Tabnume 2, mpuBeneHBI CTAaTUCTHUYECKHE OOpabOTKH pE3ylIbTaTOB SKCIEPUMEHTATBHBIX
JaHHBIX.

Tabnuua 2
Pe3ynbTaThl CTATUCTHYECKON 00paOOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX

<t <t o0 ln.\ g} g g Q
SRR - R - A T B
n % on o % o n =l E A
IlokazaTesu « 2| 22 82|82 88|l |a SEam| 22
BapHAIHH SR 2 g |38 2B|QY |@ 2 55| § .
S |2 g |E|E |E |E |27 3¢
<< | & €S2 |8 |8 |¥ oEE
Makcumym 21 18 43 23 25 8 8 17 35
MHHEMYM 11 | 12| 20 | 17 | 9 3 | 3 11 12
Pa3max Bapuanuu 10 7 23 6 16 5 5 6 23
Cpenmee MHeHHOE | 528 | 519 | g 144 | 47 |132|1.36| 1,84 7
OTKJIOHCHHUC
Aucniepcus MO TeH. |44 1 | 5g9 | 5145 | 316 | 28,81 | 2,29 | 241 | 461 | 62,36
COBOKYITHOCTH
Hucnepeus 1o 12,23 | 654 | 57,17 | 351 [ 32,01 | 254|268 | 512 | 69,29
BEIOOPKE
CPeAHEKBANPATHIHOC | 9 29 | 543 | 747 | 178 | 537 | 151 | 1,55 | 215 | 7,90
OTKIJI. I'CH.
CpelHexBapaTHiioe | o oq | 556 | 756 187 | 566 | 1.60 | 1.64 | 2,26 8,32
OTKJI. TI0 BEIOOPKE
Koopduumenr 19% | 16% | 22% | 9% | 32% |31% | 31% | 15% | 32%
BapI/IaI_II/II/I
Kospduumenr 057 | 045 | 070 |030| 1,00 | 1,07 |103| 040 | 1,01
OCIUIIJIAINN

Pe3ynbrathl, npuBeneHHbICe B TaOJ. 2, MOKa3bIBAIOT, YTO MPH YBEJIMYEHHUU CKOPOCTH
nepematbiBanuss ot 100 m/muna mo 1000 M/MUH HaTsDKEHHE: XJIOMYATOOYMaKHOW TPSIKA
yBeJIUUMBaeTCs nmpuMepHo B 1,9 pas, Buckosa 2,15 pas, nomusctep 2,78 pas, menk 2,67 pa3 u
OazanbroBass HUTh 2,92 pa3. CpenHee KBaJpaTHUECKOE OTKJIOHEHHE YBEIMYMUBACTCA: Y
xjormyaToOymMaxkHoit mpsbke B 3,6 pas, Buckosa 2,8 pa3, monudctep 6,1 pas, menk 1,7 pa3 u
OasanpToBast HUTH 2,1 pasa, a KOAPUIIMEHT BapuaIllii HAXOAUTCS B nuara3one oT 9 mo 31 %.
Pe3ynbrarhl 3KCIEpUMEHTANBHBIX JTAHHBIX, MO3BOJIIET MPOTHO3UPOBATH HATSKEHHE HUTEH B
3aBUCUMOCTHU OT CKOPOCTHU NIEPEMAThIBAHMUS.

[To momy4yeHHBIM TaHHBIM MOCTPOUM TpadUK 3aBUCUMOCTH U3MEHEHUS HATSIKEHUS HUTH
OT CKOPOCTH TIpoliecca TepeMaThiBaHus. ['paduk BIUSHUS CKOPOCTH TMepeMaThiBaHHUSA Ha
HATsDKEHUE Pa3IMYHBIX HUTEH MOCIIe HATSHKHOTO TprOopa mpeicTaBieH Ha puc. 1.
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Puc.1. I'paduku u3MeHeHNs HATSOKEHUSI HUTEW B 3aBUCUMOCTH OT CKOPOCTH TIepeMaThIBaHHS

W3 rpaduka, mokazaHHoro Ha puc.l, BHUIHO, 4YTO MpPHU YBEIMYECHUH CKOPOCTH
IepeMaThIBaHUs BEJIMYMHA HATSHKEHUSI HUTH BO3pacTaeT. XapaKkTep M3MEHECHHUE HATSDKCHMSI HUTEH
OT CKOpPOCTH II€pEMaThIBaHMSA WIECHTUYHBIM M1 BceX HHUTEH. C MOMOILBIO ITPOBEIEHHBIX
HCCIIEOBAaHUM CTAJIO BUJIHO, YTO HATSIKEHUE HUTEH IIPOILECCa MEPEMATHIBAHUS C YBEIUYECHUEM
CKOPOCTH HEPaBHOMEPHO, YTO MOXKET OTPa3UThCS Ha KayecTBE TOTOBOM 600uHbI. Ha yBennuenue
HATSKECHHUS NIPSKU B IIPOLIECCE IEPEMATBIBAHMS, B 3aBUCUMOCTH OT CKOPOCTH, OCHOBHOE BIIUSIHHE
OKa3bIBAaCT MHEPLIMOHHAs COCTABIISIIOIIAs HaTsKeHUs. [lonydeHsl aHaIUTHYECKHE 3aBUCUMOCTH
BIIMSTHHSI CKOPOCTH TIEPEMATHIBAHHS HA HATSDKEHUE XJIOMTYATOOYMaXKHOU TIPSIKH.

3aknwouenue. Ha OCHOBaHMM TIPOBEICHHBIX MCCIENOBAHUNM MOJKHO 3aKIIOYHUThH

cleqyrolee:

1. IlpoBenaéH HKCIEPUMEHT MO ONPEACICHUI0 HATSKEHUS, XJIOMYaTOOYMa)KHOM MpsHKU U
pa3IuYHbIX HUTEH, B Mpollecce NepeMaTbiBaHus Ha MoTalnbHbIX MammHax FADIS (Wranus) c
JCKOBBIM HATSDKHOM ITPUOOpaM.

2. B pesynbTaTe NMpPOBEJEHHBIX JKCHEPUMEHTOB BBISBIEHO, YTO HPU YBEIMUYEHHH CKOPOCTH
TepeMaThIBaHUS XJIOMYATOOYMaKHOHW MPSDKU YBEIIMYMBACTCS HATsHDKEHHE NMpUMepHO B 1,9 pas,
BUCKO3a 2,15 pa3, monusctep 2,78 pas, menk 2,67 pa3z u 0a3anbToBbIX HUTH 2,92 pa3. Cpennee
KBaJ[PaTUYECKOEC OTKJIOHEHHE YBEIIMYHMBACTCS B XJIOMUATOOYMAKHYIO MPSDKY YBEITUYMBACTCS B
3,6 pa3, Bucko3a 2,8 pa3, nonusctep 6,1 pas, menk 1,7 pa3 u 6azanpToBast HUTH 2,1 pasa.

3. TlomydeH xapakTep U3MEHEHHUs HATSHKEHHS HUTH MOCJIE HATSDKHOTO IPHOOpa B 3aBUCHMOCTH
oT ckopoctu niepematbiBanus B auanazone 100-1000 M/mMuH. Y CTaHOBIIEHO, YTO C YBEIUYCHUEM
CKOPOCTH TIepeMaThIBaHMs HAOIIOAeTCS YBEIUYCHUS CPEAHEH BEJIMYUHBI U HEPABHOMEPHOCTH
HATSOKCHUS HATH.
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IMPROVEMENT OF THE DESIGN FOR CALCULATING THE PARAMETERS OF
THE NURSING TABLE OF THE SAMPLING AREA IN THE SPINNING MACHINE

T.B.Murodov, S.Toshtemirov, A.Juraev, N.A.Urakov
Tashkent institute of textile and light industry

Annotasiya. Magolada nazariy tadqiqotlar asosida tizimning asosiy parametrlari asoslab
berilgan.Shuningdek to'gimachilik sanoatida ishlab chigarish samaradorligi va mahsulotlarning
giyosiy sifatining oshishi texnologik jarayonlarning yaxshilanishi, aynigsa, ipning kuchi va
sifati,fizik-mexanik xususiyatlari, yigiruv jarayonida notekislik va uzilishning kamayishi keltirib
o’tilgan .Rotorli yigirishning vazifalari shundan iboratki, undan ip hosil gilish uchun kamera
zonalarining ishini tayyorlash shartlari gisgartirilgan texnologik giyosiy tadgigotlar namuna olish
moslamasining tavsiya etilgan konstruktsiyasining afzalliklarini asoslab beradi. To'gimachilik
sanoatida ishlab chigarish samaradorligi va mahsulotlarning giyosiy sifatini oshirish texnologik
jarayonlarni takomillashtirish bilan, aynigsa, iplarning chidamliligi va sifatini oshirish, yigirish
jarayonida notekislik va uzulishini kamaytirish bilan juda bog'lig.Rotorli yigirishda, undan ipni
hosil qilish uchun shpalning  zonalari ishini tayyorlash shartlarini takomillashtirishdir.
Diskretizatsiya jarayonida katta ahamiyatga ega bo'lgan tolalar ta'minot juftligidan chigarilganda
ularni sigish kuchi bor.Agar bu kuch etarli bo'lmasa, buzilgan bo'lsa, u holda tolalar orga
silindrining tezligidan namuna olish barabanining tezligiga o'tadi. Bu diskret ogqimning tengsizligi
va ipning notekisligi oshishiga olib keladi. Agar ta'minot juftligidan tolalarni ajratib olish kuchi
ularni gisish kuchi va tolaning ko'proq sindirish yukidan katta bo'lsa, u holda tolalarning sinishi va
sigish kuchi va tolalarning sinishi o'rtasidagi bog'ligliklar to’g’risida keltirib o’tilgan.

AHHOTaHI/ISI. B craTte IIpUBCACHA KOHCTPYKTHBHAsA CX€éMa PpPECKOMEHAYEMOI'O
JUCKPETU3UPYIOLIEr0 YCTPOMCTBA C MUTAIOLIMM CTOJIMKOM C ynpyrum siemeHToMm. Ha ocHoBe
TCOPUTHICCKUX I/ICCJ'IG,Z[OBaHI/Iﬁ 000CHOBAaHH OCHOBHHE mapaMe€Tpu CUCTEMMU. B nacrosmee BpEM:A
MOBHIICHNUE YPPEKTHBHOCTH TPOU3BOJICTBA H CPABHUTEIIHOE KAYECTBO BUITYCKAEMHIA IPOTYKCHH
B TEKCTWIIHOH IMPOMHUIIJICHHOCTH OY€H CBA3aHO C COBCPHICHCTBOBAHUCM TCEXHOJIIOTHYCCKUX
Iponeccos, OCOOEHHO C IIOBHILIEHUEM IMPOYHOCTHU U Ka4YC€CTBaA IPSXKHU, CHUKCHUA HCPOBHOTH U
OOpMBHOCTM B  TEUEHHMH Tpouecca mnpsaeHud. OgHUM W3 BOXHEHIIUX  3a7ad
IMTHCBMOMCXAaHUYCCKOIo IpAACHUSA MABIACTCA YIYUIHICHUC }’CJIOBI/Iﬁ IIOATOTOBKHN pa60T 30H
IIMTAaHUN JICHTU K (bOpMI/IpOBaHI/IIO U3 HCETO IIPSXKHU. Tpe6yeTc5[ dHaJIUM3 Ppas3IfdHOro THIIA
(hakTOpOB, BIUSIOMINX HA TPOIECC MHUTAHUS U JUCKpeTh3acuu. OCOOEHHO BaKHUM SIBIISICTCS
pa3pa60T1<a TeXHOJIOFI/II;'I, 060py,I[OBaHI/I}I, IIPUHIUIIKAIHO HOBHUX Y3JI0OB U YCOBCPIHICHCTBOBAHUA
MCXaHNU3MOB. CpaBHI/ITeJIHI/IMI/I TEXHOJIOTNYCCKUMU CPaBHUTCIHUMU HUCCIICIO0BAHUAMU
000CHOBaHM MPEUMYIIECTBA PEKOMEHIEMON KOHCTPYKIIUU JTHCKPETU3UPYIOIIETO YCTPOMCTBA C
IMUTAOIIKUM CTOJIMKOM C YIIPYT'MM 3JICMCHTOM.

Annotation. The article presents a structural diagram of the recommended sampling device
with a feeding table with an elastic element. Based on theoretical studies, the main parameters of
the system are substantiated. Increasing production efficiency and comparative quality of products
in the textile industry is very associated with the improvement of technological processes,
especially with enhancement the durability and quality of yarn, reducing unevenness and breakage
during the spinning process.One of the most important tasks of rotor spinning is to improve the
conditions for preparing the work of the feed zones of the sliver for the formation of yarn from it
there is required. An analysis of various types of factors affecting to the process of nutrition and
sampling. From the equilibrium condition of the three-arm lever of the batan, the laws of
movement of the reed are determined. The Great importance on the discretization process is the
clamping force of the fibers when they are removed from the supply pair. If this force is
insufficient, distrupted then the transition of the fibers from the speed of the feed cylinder to the
speed of the sampling drum. Comparative technological comparative studies substantiate the
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advantages of the recommended design of a sampling device with a feeding table with an elastic
element.Based on the tests, the ways of increasing the productivity of the machine are
substantiated.

Introduction. Currently, increasing production efficiency and comparative quality of
products in the textile industry is very associated with the improvement of technological processes,
especially with enhancement the durability and quality of yarn, reducing unevenness and breakage
during the spinning process.One of the most important tasks of rotor spinning is to improve the
conditions for preparing the work of the feed zones of the sliver for the formation of yarn from it
there is required. An analysis of various types of factors affecting to the process of nutrition and
sampling. Especially important is the development of technologies, equipment, fundamentally new
components and improvement of mechanisms. A detailed analysis of various factors affecting the
process of food and sampling zones is necessary.

The Great importance on the discretization process is the clamping force of the fibers when
they are removed from the supply pair. If this force is insufficient, distrupted then the transition of
the fibers from the speed of the feed cylinder to the speed of the sampling drum. This leads to an
increase in the unevenness of the discrete flow and an increase in the unevenness of the yarn. If
the force of extraction of fibers from the supply pair is greater than the force of their clamping and
more breaking load of the fiber, then the breakage of the fibers. The relationship between the
clamping force and the breakage of the fibers are shown in table 1 [3,4,5].

Table 1.1
Relationship between clamping force and fiber breakage

The load on the feeding table, N 12,5 21,4 27,5

The average clamping force of the 0,0104 0,0129 0,0218
fibers, N

The number of fibers which is 2,0 4,5 10
strength is less than the clamping force,%

The number of broken fibers 29 70 110

The same,% of the amount of fibers 11,5 28 44
extracted from the clamp

The data in Table 1 show that the average clamping force is less than the average fiber
strength. Therefore, when drawing out from the supply pair, only fibers having strength with less
clamping force will break off. However, the number of fibers broken off when they are pulled out
of the feed pair is significantly greater than the number of fibers having strength with less clamping
force. This can be explained by the presence of complexes in the feed pair. In the complexes, the
fibers are connected to each other by adhesion forces, and when these fibers are removed, the
clamping force is greater than their strength.For reliable and even infeeding of the silver without
slipping with the help of a feeding device, the design of which should ensure uniform and constant
clamping. As the sliver passes through the funnel, the density increases, since the cross section of
the funnel decreases. The resulting lateral deformations create lateral stresses that cause frictional
forces on twalls of the sealing funnel, preventing the movement of the extreme layers in the tape.
However, friction forces can create a hidden reduction, to prevent which an outlet cross-section of
the sealing funnel is necessary, close to the compression area of the feed device.

Theoretical research. We have developed a new design for the feeding table. [6,7,8]. The
design of the feeding table of the spinning device (see Fig. 1) includes a lever 2 mounted on the
drep housing 1 of the spinning device by means of a hinge.The hinge is made integral and includes
on the axis 3 rigidly connected to the housing 1. An elastic (rubber) sleeve 4 is mounted on the
axis 3, on which one end of the lever 2 is mounted. A conical spring 5. is mounted on the other
end between the lever 2 and the housing 1. Above the curved part of the lever 2, a feeding cylinder
6 is installed, and at the end of the power zone a sampling drum 7. In the process, the pulp in the
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form of a tape (cotton fibers) enters the feed zone, between the feeding table (lever) 2 and the
feeding cylinder 6..

Fig. 1. Feeding table with elastic sleeve

To depreciate the parameters of the [9,10,11]. We simulate the material (tape) with a
continuous medium and consider the process of stretching the sliver in the hood zone, realized by
the cylinder. Denote by T (s) the tension of the tape (the arc length).

Experimental research. The tape is drawn along the arcs of the cylinder; the beginning
of the arc report is counted as a point. The stationary motion in an arbitrary arc of contact of the

tape on the surface of the cylinder is written in the form [12].

V2

T
L(T)E;—Z—rzo LU)E—qsz-
(1)

here L(T)= 1+¢&, €= ELS sliver deformation under tension.

7, — tangent and normal force (per unit length of the arc) on the surface of the table AD,

M — linear density of the sliver,
Vv=Rw cylinder linear speed, feed cylinder radius, -

angular velocity of the cylinder; S — cross-sectional area of the tape,
E - Young's modulus of the sliver material.
On the contact surface, the law of dry friction of kulon is satisfied, then we have:

r=1q (2)
Where f - coefficient of friction.Introducing a variable (p=%, taking into account (2)

from and (1) we obtain one equation for determining the tension.In the stationary mode of the
sliver movement, the conditions are satisfied MgV, =MV gde M, i V, — linear density and
speed of the sliver in the feed zone, then equation (1) is written as
L(T)T —Rq=Q,Re
3)

where, Qo =MgVo ¢y
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A+ g)(d—T — fT) = —Q,Raf
do

(4)
Assuming S, =1lh,,S =Lh, (1— width feed area, L-cylinder length, hyi h -
respectively, the thickness of the layers in the feed and compression zone), we obtain

h=h, '—V—°(1+ £) ©)

We consider the equality 7' = ESe = ES, R (l+ €)¢ and putting &° =0 we get

7T =ES¢g =

Rw
we rewrite the last equation with respect to &

— —fn? (6)

(1+g)(——f y——f QR _ pO"OS;RZC‘)Z
do ESoVo Po@"SoVy

gde, n=Rw/a, a=,E/p,

Equation (6) for &~ g imagine in the form:

de 2

@—f(un )e = — @)

When integrating equation (7), we believe that the deformation of the product upon entering
the clamping zone is known, i.e. we believe & = &; at @ =0 The solution of equation (7) under
this condition has the form:

e=(g - 2)exp f (Nl 1)+ X (8)
A =n?/(n*+1)
From formula (8) it can be seen that for &, > A% the deformation of the product in the

clamping zone increases with increasing angle, which can lead to an uneven distribution of fibers
in the zone and a strong divergence of the fibers from each other. In the following, we consider

the case of a decrease in the angle of deformation ¢, where is done &, < A°. In addition,
deformation of the product when leaving the clamping zone ¢ = ¢, must be positive so that the

condition for the absence of fiber accumulation when leaving the clamping zone is met. Thus, the
following conditions are required:

(&, —2*)exp f(n°p 1 1*)+ 1> >0
Using dependence (5), we establish

h<h, =h, - {/12[1 exp(— fn2p, A2)] + 1 (9)

Inequality (9) establishes the ch0|ce of the distance between the feeding table and the
cylinder at known values of the feed rate V;, angular velocity of the cylinder @, as well as

geometric parameters R, hy, | and L . To ensure the movement of the product flow through the

clamping zone without disturbing the uniformity of the sliver, in practice, rotating feeding tables
with elastic elements are used.
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In fig. 2 presents graphical dependencies h, tattitade n = Rw/a for different values of the

coefficient of friction f and angle @ =g¢,. In the calculations accepted: h, =2mM, | =9mm |,
R=10vm, L =2Ium, @=09¢™"
f=03 f=06
kkﬂ"’")- 1 14]
144 % 131
13
129
1.2
11
1.1
1] 1
0.9 0.9
ﬂ.ll’ n_s_
o 0z 04 UL UL 14 o 02 04 3 o 1

Fig. 2. Dependences of magnitude h, from attitude n=v,/a at various values of the
coefficient of friction f andangle ¢, (grad): 1-¢, =15, 2—¢, =30,
3-¢, =45, 4—¢, =60

The density of the product and its thickness are determined by the formulas:

Po v,
0 = = O, 1— y h:h e 1+ 10
l+¢ od-2) °L Ra)( £) (10)

In fig. 3 shows graphical deformation dependencies ¢ density p and the thickness of the
layer in the clamping zone from the angle of its coverage by the feeding cylinder at different ratios
n=v,/a. In recommended: E =5ITa, p, =8.5xe/x*, @=0.9c"", v, =0.006m/c, R =0.01m,

h, =0.002xm, 1 =0.009v, L=0.021m, ¢, =40°, f =0.3

g =01 & =0.05
€ €
o1l 0.051
0.08/ ! 0.047 5
0,06 2 0.03
6
004 3 0.021
.
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Fig. 3. Variation of deformation along the arc of contact of the product with the
feeding stage at various values of the initial deformation &, relations
Ni1-n=04 2-n=05 3-n=06, 4-n=073 5-n=03 6-n=04
7-n=045 8-n=0.512
Analysis of results. Based on the recommended calculated values of the parameters, a
prototype of a sampling device was made and comparative experiments were conducted. The
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roughness of the yarn of all options for the cross section and the defects of its appearance are
determined on the PREMIER device.

The test results are shown in table 2. From table 2 it is seen that the linear unevenness in the
cross section of the yarn:

-decreases in all cases as the speed of the sampling drum increases;

U, %
11

10,8 N
106 -\\
104 k

; EEH“HQ:
10,2 \\\-\\xxxh
10

\'-
9.5 . ; ; . nmml
5500 6000 6500 7000 7500
Where,  —e— single-cut

—=— double-cut
—a— the three-cut

Fig. 4. Yarn cross section

- at the same rotational speed of the sampling drum, the smallest linear unevenness over the
cross-section of the yarn in the variants with the recommended table.

The advantage of the recommended tables is also indicated by the decrease in the number
of thickenings and knots with a size of +280% per 1 km of yarn, which indicates a high uniformity
of the separation of the fiber mass into individual fibers (table.2).

table 2

Defects in the appearance of yarn

Ne | The name of indicators existing table Recommended table
6000 6500 7000 | 6000 6500 7000
1y Linear, uneven. | 1089|1063 | 10,37 | 10,77 | 10,20 | 9,95
2 Coefficient  of | 13,78 13,43 13,08 | 13,24 12,88 | 12,55
variation, C
i i 500
3 Thinning (-50%) 0 1 1 1 1 0
u/km
4 Thickening  (+
50%) units / km 23 16 ; ! d !
5 Nodules (Neps)
+ 280% per km. ! 3 3 1 2 4
6 Total (thinning,
thickening, nodules) 30 20 139 12 11
7 Technological
Neps, p / Neps / km 351,99 |343,3 | 299,33 | 388,67 | 322,67 | 297
8 Including:
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+140% 32533 9223 | 281 | 36633 | 305 | 276,67
+200% 1833 |1533 | 160 | 2167 | 1567 | 1533
+280% 6,0 2,0 233 | 067 |133 |333
+400% 233|067 0 |0 0,67 | 1,67

From table 2 it can be seen that first of all, with an increase in the intensity of the impact of
the headset of the sampling drum (speed), the number of large neps of + 280% and 400% in size
decreases, Collectively, fewer neps in yarn with in the existing table and the speed of the sampling
drum 7000 rpm and in yarn with the recommended table with the rotation speed of the drum 6500
and 7000 rpm (299.33 r / Neps, 322.67 and 297 r / Neps per 1 km respectively). But, since with a
high frequency of rotation of the drum, the service life of the support and headset decreases and
the energy consumption increases, the best option is with the recommended table and speed of
6500 min™™,

Conclusion. An efficient design of the feeding table with an elastic element has been
developed. Theoretically substantiated the main parameters of the system. Based on comparative
technological experiments, the advantages of the recommended design of the feeding table are
substantiated.
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Y]IK: 677.076.4.
HOTYKAMA MATOJIAP KAJUHJINTAHUHT V3T APUII JUATPAMMAJIAPHA
BA YHUHT ®YHKIUSIJIAPHU EPTAMUJIA HOTEKUCJIUK XAPAKTEPUHU
TAXJIWJI KUJIUILI

S.U.Patxullayes, M.Q.Qulmetos
Tashkent Institute of Textile and Light Industry

Annotatsiya: Ushbu maqolada noto ‘qima matolarning xossalari va tuzilishining o ‘zgarish
xarakteriga bog ‘liq bo ‘Igan notekisligi aniglanib, davriy-mahsulot xossalaridagi to ‘lgin tebranish
amplitudasi va uzunligi davriy bo‘lganda, davriy emas-mahsulot xossalaridagi to ‘lginning
tebranish uzunligi va amplituda o ‘Ichami tasodifiy o ‘Ichamda bo ‘Iganda, funksional, ya’ni bir
yoglama o ‘sishdagi og ‘ish (masalan, mahsulotning bo ‘ylama chiziqiy zichligining doimo oshishi),
mahalliy noto‘qima mato qalinligining birdaniga oshishi yoki kamayishi aniglangan.
Korrelogrammada korrelyativ funksiyada davriylik emas tasodifiylik ajralib turishini ta’kidlash
lozim, davriylik katta oraligda I-variantda 16, Il-variantda 13, lll-variantda 18, IV-variantda 20
pog.metrlar tashkil gilishi aniglangan. Noto ‘gima matolarning qalinlik ko ‘rsatkichlari bo ‘yicha
natijalar orasidagi korrelyativ bog ‘lanish r <0,5 dan ham yuqori kuchli teskari bog ‘lanishda

ekanligini, hamda hisoblar to‘g‘ri bajarilganligini mezonga ko ‘ra eksperimental ishonchlilik
chegarasida ekanligini aniglangan.

Annotasiya: B smoii cmame onpedensiemcs HepagHOMEPHOCH HeMKAHUX MAMEPUAIO8 8
3a6UCUMOCMU OM XAPAKMepPa U3MEHeHUs C8OUCME U CIMPYKMYpU, K020a amnaumyod u OIuHd
BOJIHU 8 CBOUCMBAX NEPUOOULECKO20 NPOOYKMA AGTSIOMCS NePUOOULECKUMU, KO20a OIUHA 6OJIHU
U amMnaumyoda B6O0JHU 6 HeNnepuoOUYecKUX NpPOOYKMAX sGIsemcsi CAYYAUHOU, OMKIOHEeHUe 6
@yHKYUOHATHOCMU, MO ecm O0OHOCMOPOHHUUL pocm (Hanpumep, NOCMOSHHOE Y8eauyeHue
NPOOOSHOU TUHEUHOU NIOMHOCMU U30eaUsl), BHe3ANHOe VeeaudeHue Uil yMeHuleHue moauuHu
MecmHo2o HemKaHozo mamepuana. Ha koppenocpamme cnedysm ommemum, umo 8
KOPPEAYUOHHOU (DYHKCUU NPUCYMCMBYIM HEenepuooudeckds Ciy4atHocm, nepuoouyHocm
cocmasnsiem 16 noe. mempos 6 |l sapuanme, 13 noe. mempos so - éapuanme, 18 noz. mempos
6 IV sapuanme u 20 noe. mempos 6 eapuanme. buno obnapysceno, umo Kopperayus mericoy
pe3yimamamu. no NoKA3amenam moauuHy HemKaAHux Mamepuaios euwe, r < 0,54em npu CUIHOU

06pan’ZH01/7 ceA3u, u 4mo pacdemu 6UnoJiHeHU npasuino 6 npedeﬂax akcnepwweHmaﬂHod
HAOeHCHOCU.

Abstract: This article determines the unevenness of nonwovens depending on the nature of
the change in properties and structure, when the amplitude and wavelength in the properties of
the periodic product are periodic, when the wavelength and amplitude of the wave in non-periodic
products is random, deviation in functionality, that is, one-sided growth (for example , constant
increase in the longitudinal linear density of the product), a sudden increase or decrease in the
thickness of the local nonwoven fabric. It should be noted on the correlogram that the correlation
function contains a non-periodic randomness, the frequency is 16 linear meters. meters in version
- 1, 13 running meters in version - 11, 18 running meters meters in version -I11 and 20 running.
meters in option - IV. It was found that the correlation between the nonwoven thickness results is
higher r <0,5 than with strong feedback, and that the calculations were performed correctly

within the experimental reliability.
Key words: Correlogram, correlative functional, batch product, local, randomness

Kupum. XXaxon amanuéruna maxrta TOJACHIAaH TaW€p MaxCyloT/iap WIUIA0 YUKAPHINIA
TEXHOJIOTHK >Kapa€HJIAPHUHI TabCUP ATAAUraH MYXUM OMWUIAPUHHM AHUKJIAraH XOJida sHIH
TEXHUKA Ba TCXHOJOIUAIApHH AIUIad YuKapumra fIS'/HaHTHpPIJIFaH AIMHAN TAaAKUKOT HIIapu
onub GopuIMOKAa. X03UPry KyH/Ia TYKUMAYHIMK CAaHOATH OJIIKAa TypraH Oup KaTop momn3apo
Bazu((anap Kymyacura KOpXoHaJlapHU KalTa >KMXO03Jalll, SHIU TEXHOJOTHUSIAPHU JKOPHM JTHIII,
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XOM-alménaH camapaiu (oWJalaHUIIHU TabMUHJIANI, MaxTa XOM amECHHU JacTia0Ku Kaiita
WIUIaNl, WI-KajaBa, MaTo TYKUIL, OYsIl Ba TUKUII, UKKUJIAM4M pECypCIapHU KaiTa HIIIall,
UKKMJIaM4Yd XOM-all€ Ba TOJANM YMKMHIWIApAAH TYJIapoK QoNaanaHMI, SHTH TypJaaru
MaxcyloTiap TYpUHH KYMaWTHUPHIL, SKCIOPT XAaKMHHM OLIMpUII KaOu MyXuM Basudamap
kupanu. ToGopa pHUBOXKIAHMII Ba TAKOMIUIAIITHPHUIN >kKajgan OopaérraH ymoy Typlaru
MaxCyJIOTHU UILIa0 YHKAPUII COXACH YUYH CU(AT KypcaTKUWIapy TH3UMUHHU TAKOMUILIAIITHPHIL
non3ap6 macana xucobmanaau. MamakatuMu3ia HOTYKUMa MaToiap UILIad YMKapUII XaKMUHU
Ba MaxCyJIOT TYPUHU KYITAUTHPHII MacaJlach XaM yTa MyxXuM Bazudaiapaan xucoomanaau. 2017-
2021 immnapaa Y36ekucton PecryGiuKacHHE SHATa PUBOXKIAHTHPUIN Oyifmua Xapaxariap
CTpaTerusicuaa, KymiaJaH... “Maxaiui XxoM-alménapaan pakoOaTéapAoLT MaxCya0TIapHH SIHTU
TypJIApUHU HIUIA0 YHMKAPHUIIAA TEXHUKA-TEXHOJOTHSJIApHU TAKOMWUIAIITHPHUII SHT MYXUM
Basu(a 1e6” Genrunad 6epuiran [1].

Tankukor 00bekTH Ba MeToaMKacu. Horekucnuk unura® yukapuiaéTraH HOTYKHMaA
MaTOJIAPUHUHT  caliOMii  Xoccaiapu Oynub, KYyNMHYA KOpPXOHAJaru TEXHUK-UKTUCOAMM
KypcaTKuujapra, xamjaa HOTYKMMa MAaTOJIapHMHI 3PrOHOMHK Xoccajapura cajiOuil Tabcup
kunaau. Mnuiad yukapuiaétraH HOTYKMMa MaTOJAPHUHT HOTEKMCIUTMHU CHHAIl Ba HA30par
KWIMII MYXUM axamusarra sra Oynu0O, HOTEKUCIMKHU KeATHpPHO dYMKapuil cabaliapuHU Ba
BakTuHU Oenrmma® Oepamu. HoTykuma wmaTtonmap wWmniad dYUKaApUIl MalldHAIapujaa MaTo
IIAKJUTAHUIT BAaKTHIarH UKKAIAMYH XoMale TapkuOu Typinya 0yiica, yiaa HOTYKMMa MaTOHUHT
HOTEKHCIIUTH IITYHYAIUK FOKOpHU OYmaau [2].

Maronn KanuHiura OyiiMya Ha3opaT KWIMIOI HOTYKMMAa MAaTOJapHH — HIUIA0
YUKAPUIIMHUHT TYpAW VTUMIApUIa YTKa3uWiaaaud. bonuraHummaa JOMMHA — y3YHJIUKAAru
KecuMJIap/la HaMyHa MaccacH Ba MAaxCYJOTHMHI YM3MKHHA 3UWIMTH XaMmja Oomka cudar
KYpcaTKH4Iapy aHUKJIaHaIu. Xoccanapu Oyiinda HOTYKUMa MaTOJIAPHUHT HOTEKUCIIUTH Ba TYPJIU
KYPUHUIIJATH MaXCYJIOTHHHT TY3WJIHMIUIA HOTEKUCIUTH TYPIU Xapakrepnaa OYIWIIM MyMKHH.
Hotykuma maTonapHUHT Xoccajapy Ba TY3WIMIIMHHHI Y3rapHil XapakTepura OOrIuK Oyiaraxn
HOTEKHUCJIUTH KyHnJaruya aHuKjIaHau:

-TaBpHUII-MaxCyJI0T XOccalapyuaary TYJIKUH TeOpaHuIl aMIUTUTYAacH Ba y3yHJIUTY AaBpUid
Oynranna;

-TaBpHil SMac-MaxcyJa0T Xoccalapuaaru TYJIKUHHUHT TeOpaHUIll y3yHIUTY Ba aMIUTUTY/1a
Yiraamu Tacoguduil yruamaa Oynranaa;

-pyHkunoHan, spHU Oup €KjIaMa YCuIIIaru Ofull (MacajiaH, MaxCyYJIOTHUHI OViliama
YU3UKUNA 3UWIMTUHUHT JJOUMO OLIMILN);

-MaxaJuil (HOTYKMMa MaTo KAJIMHIUTUHUHT OUp/IaHUTa OIIMIIY KU KaMaluIIn);

-Kypama-Oup KaHua TypAaru HOTEKUCIUKHUHT KaMu.

Hotexucnukau sHT oanuii TapkuOWN KUCMIIapra axpaTull HOTYKHMMa MaTOJIAPUHUHT
KQJIMHJIMTY Y3Tapulll JuarpaMMalapuHUHT YpTadalapuHu CUJDKUTHIL XUCOOUTra TYFpUIaH-TYFpU
KaiTa UIIUIAIl OPKAJIH aMaJira OIMPHIT MyMKUH [3].

TanKuKOT MIIKAAa HOTEKCIUK AuarpamMMmanapu cwpkummk =12 Ba 3 ga «y3rapyByan
Ypravya» yciayou €épaamuia HaTUXKalap KaiTa UIIaHax.

Hotykuma MaTonmapHMHI KadMHIUTH OYyiiHya HOTEKUCIMK KYpCaTKUWIApU acocuaa
KoppesiorpaMMa KypulIl y4yH Koppessiuus koddpduuueHtn Kyhuaaru Qopmyna épaamuaa
aQHUKJIaH]IU.

n-x
2= Y) 1)
r(x)= = __A

\/{nzx(yi - y)z}{nf(ym - y)z} vec

i=1 i=1

Oy epma: Y; Ba Y;,,-AnarpaMMajard OpAMHATa KUMMaTaapu HOTYKMMa MAaro
KAJIMHJIMTUHUHT Y3rapuiiy; X- F(X) Koppesaus K03 GUIMEHTHHH XUco0alll yuyH JuarpaMmma

OpAMHATANApUAAa KAIWHJIAKHUHT = y3rapum  opanufd; [ -KaIMHIMKHUHT — Y3Trapulivgard
OpAVHATAIAPHUHT YMYMHH COHH.
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6y cpaa. A= ri(% - y)(yi+x - y)' B= (yl B y)z !

i=1 i=1

n=x
C=2 (i =¥ y=52
y n

HoTtykuma MaToJapHUHI KAJMHIWTK CTaHAApT acocuja TOJILIMHOMeEp acOoluaa
aHuKIanaan. HoTykuMa MaToIapHUHT KAJTUHIUTH OYlin4a HOTEKHCIHNK KYpCaTKUWIapy acocuaa
KoppenorpaMma yciryou unuiatuiaau [4].

OuimHraH HaTuKajaap Ba yJapHuHr Taxamim. “CentexUz” 1abopaTopusicu mapouTuaa
MKKHJIAM4YM XOMamli€ TapkuOu Typinya OYIAraH HOTYKMMa MATOJApUHUHT KAIMHIUTU OYyiinua
HOTEKUCIIMK KYpCAaTKHWIAPH aHWKJAHAW Ba HaTIDKATApHHUHT Yy3rapum rpaduxmapu 1,2,3 Ba 4-
pacmilapzia KEJITUPUIITaH.

TaaKuKOT UIMAA TYPT XUJI TAPKUOIM BapuaHT/AA apajianivMa X0CHI KWIMHAN: 1-Hurupuin
tapangucu 100%; 2-iiurupui tapanaucu 50% unak iturupui tapangucu 30%, Tyt tonacu 20%;
3-tiuruputn tapanaucu 70%, unak wurupum Tapasgucu 15%, Tyt Tonacu 15%; 4-
nurupui tapanaucu 75%, unak iurupui tapasgucu 10%, Tyt tonacu 15%. Kelinnvanuk ynap

maTHaa 1, 2, 3 Ba 4-BapuanT 1e6 HoMiaHau[5].
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3-pacM. 3-BapHAHTIAH OJTMHIAH HOTYKHMMAa MATOHUHT KAJUHJIUTY OYiiH4Ya HOTEKHCJINK
KYPCATKHYJIAPHMHHUHT Y3rapuIlu.
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4-pacMm. 4-BapHaHTAAH OJIMHIAH HOTYKMMA MATOHMHT KAJIMHJIUITH 0YiiM4a HOTeKHCJINK
KYPCATKUYJIAPHMHHUHTI Y3rapHiuu

HoTtykuma wmaTonapHUHT KaJWHJIMTMHUHT UKKWJIAM4M XoMamé TapkuOura Kapad
y3rapuim Ba Koppemnsius kodhduimenTiaap aHuKIan g HoTykruMa MaTONapHHUHT KAJIWHIUTH
Oyitnua y3rapwuin Koppesrorpammacu 5,6,7 Ba 8-pacMiiapaa KeATHPHUITAH.

r(x)
+1.0
0.8
0.6 - X=16

04+t
Zz fm\igq//‘\ ,—lﬁv/\ 15/\\/A *
= A

-0.4r

-0.61
-0.81

5-pacM. 1-BapHaHT/IaH OJMHIaH HOTYKHMA MAaTOHHHI KAJWHJIMIH 0Yiinya
KOPPeJIOrpaMMACHHMHT ¥3rapuIlu
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Koppensuust kodppuureHTIapuHUHr XaToJIMru y3rapumu Oyiinya 1-BapuanT Oyinua
OJINHTaH HOTYKUMa MaTOHHUHT Koppeisinus koddumentu r(X) = 0 arpopuna, 1eMak MATOHUHT

KaJIMHIUTH OYindya HOTEKUCIWIM JAaBpUM €KUM YM3UKIM OYyiIMaraH Tacoau(UMIIMKKA TYFpU
KeJIaau.

m - L1 r? 1—001:0'15

RN
Nmonununuru  r .3.001 0,01 _ _0,06 yta kuukuHa. Koppenorpammana (5-pacM) KOppensiTUB
m, 015
byHKIMsIIa JaBPUIITUK 3Mac TacOAUGUMIHUK aXKpalud TypUIIMHUA TAbKUAJAI JO3UM, JaBPUMITHK

KaTTa opayikaa 16 mor.meTpaa y3rapaim.
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6-pacM. 2-BapHaHT/aH OJMHIaH HOTYKHMA MATOHHHT KAJHHJIUTH 0Yiinya
KOppe10rpaMMaCHHUHT Y3rapHIIH

Koppensmus ko3pdUiMeHTIapuHUHT XaTOJIUTH Y3rapuind Oyiindya 2-BapHaHT Oyiinua
OJIMHI'aH HOTYKMMa MaTOHUHT Koppenauusa koddduuuentu r(x) =0 arpoduna, 1eMak MAaTOHHHT

KaTUHIUTH OViiMua HOTEKHCITUTH AaBpud €KW UYM3HMKIM OYnamaraH Tacoguduiliukka TYFpU
KeIaau.

1= r? _1-0,08
m, = 7 T =014
Nmonununuru S3- 0,08 _ ~05 yTa kuukuHa. Koppemorpammana (6-pacMm) KOppessiTUB

m, 014
GyHKIMIAa JaBPUMIIUK 3Mac TacoUUIIHUK aXXpajauod TypUILIMHN TabKUJIALI JTO3UM, TaBPUNITHK
KaTTa opanukaa 13 mor.meTpaa y3rapanu.

r(x)

1.0
08
0.6 X=18

7-pacM. 3-BaApHAHTAAH OJIMHTaH HOTYKHMA MATOHUHT KAJIHMHJIUTHA OViin4ya
KOPPeJOrpaMMaCcHHUHT Y3rapuilu
Koppemnsiius kosdduiMeHTIapuHUHT XaTOMUTH Y3rapuiiu Oyitnda 3-BapuaHT Oyiinda
OJIMHTaH HOTYKMMa MaTOHUHT Koppenanus kodddunuentu r(x) =0 arpoduna, neMak MATOHUHT
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KIMHINTH OYHWn4a HOTEKUCIIWIW JAaBpUM E€KM YU3UKIM OYiIMaraH Taconu(pUMIMKKa TYFpU
KeJIagu.

1-r? 1-019
m, =+ = — =0,03
RNy
Nmonwnunuru  _* >0’19=1,58 yra xknukuHa. Koppenorpammazna (7-pacm) KOppesTUB

m, 012

r
¢GyHKUIMAIA JaBPUIIIMK AMAC TACOAUPUILIUK aXKpajaul TYpUIINHU TabKUAJIAII JIO3UM, JaBPUIITUK
KaTTa opanukaa 18 mor.Metpaa y3rapaau.

r(x)

+1.0
0.8 \
0.6L X:=20

041

0.2F

X=5

X=9

8-pacM. 4-BapMaHT/AaH OJIMHIaH HOTYKMMA MAaTOHMHT KAJMHJIUIH 0y iinya
KOPPeJIOrPAMMACHHMHT Y3rapuilu
Koppenstust kodpGUIHEHTIApHHUHT XaTONUTH Y3rapumy Oyitnua 4-apuant Oyiinda
OJMHraH HOTYKMMa MaToHuHr koppensuus koddduumentu F(X) =0 arpopuna, nemax

MATOHUHT KAJTWHIUTU OYlr4ya HOTEKHCIUTH JAaBpUl €KUM YM3UKIM OYIMaran tacoauQuillivukka
TYFPU KEJIaIH.

p— 2 —
m =+ 12083 4
Jn 4o
Nmonununuru L>%:3,3 yra kmukuHa. Koppemorpammana (8-pacm) KOppensiTHB
m ¥

GbyHKIUSAAA JaBPUIITUK dMac TacOAUDUIIHNK aXKpalud TypUIIMHUA TAbKUAJAI JO3UM, JaBPUAITHK
karta opaymkaa 20 mor.MeTp/a y3rapaiu.

WNxku ¥y3rapyBUyaH Ya4aMIIApHUHT Y3apo OOFIMKIUTHIA MHUKIOPHA OaXoaHHIIUIA
Koppensust kodpduuuentn anuknanagu. Koppemsius koddduimentn Oup y3rapyByaHIaH
OomiKa y3rapyBUaHIUKKa MIPOMOPIUOHA OYIaau: TaAKUK dTUIAETTaH HOTYKMMa MaToa OFUIIN
KaHYaJIMK FOKOpH O¥Iica, Koppesius Kod(pUIMESHTH IyHYATNK KHYUK OY1au.

Koppemsus koaddunmentu Kyitnnaru popmyna EpaaMuaa aHUKIAHAIH.

X 2)
DEDNE
Oy epma: X -UKKH KOPPEIAIMOH KaTOpIAry yprada apudmMeTuriura HucOaTaH OFUIIIu;

Y - cipKUTHLIIAa KOPPETSIMOH KATOpard ypradya apu)METUTUIa HUCOATAH OFUILIIN.
Koppensuus koappuuueHTHHUHT XaToIUTH Kyiuaaru ¢popmyia €praMuia aHUKJIaHAIH.

2
N 3)
Jn
Oy epaa: N-yMyMHii CHHOBJIAp COHH.
Koppensitmst  k03pPUIMEHTHHUHT WHIOHWIMIWTK  Kyduaard ¢opmyna Epaamuaa
AHUKJIaHAOU.
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I >3 4)

m

Koppemsmus kosddunmentu xucobnamaa 1-sapuantaaru 50% naxra 30% umax 20% Tyt

TonacunaH Ba 2-sapuantaaru 70% mnaxrta 15% wunak 15% TyT OyCTIOFM TOJaCUJaH OJIMHIAH
HOTYKHMMa MaTOJIAPHUHT XaBO YTKAa3yBUAHIMTH MHOOATTa OJMH/IH.

r

Xyaoca: Xyrmoca KWwiMO IIYHM TabKUAJall MyMKHHKM, HoOTYyKMMa MaTonapHUHT
KJIMHJIMK KypcaTKU4Iapy OYiHuda HaTHKajdap OpacHIard KOppesiTUB OOFIaHuII 1 < 0,5 1aH Xxam

FOKOPU KYYJIN TCCKapu 6OFJ'IaHI/II_HI[a OKaHJIMI'MHH, XaMJa xnco6nap TS’/FpI/I 6a)i(apI/IJ1FaHJ'II/IF YMHHU
r MC30HTI'a K}”lpa SKCHCPUMCHTAJI NINOHYINJIMK Yerapacuaa SKaHJIUMI'MHA TaCAUKJIAll MyYMKHH.

—2>3
m

r
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UDC 677.025
DEVELOPMENT OF AN EFFECTIVE AND SUBSTANTIATION OF THE
PARAMETERS OF THE MECHANISM OF THE PULL-DOWN DEVICE OF THE
KNITTING MACHINE

N. Musayev, A.Djurayev, M. Mukimov
Tashkent Institute of Textile and Light Industry

Annotatsiya. Tortish mexanizmi to ‘gilayotgan matoni muntazam ravishda tortish uchun
hizmat giladi. Natijada, yangi xosil bo ‘Igan halgalarni muntazam ravishda benugson tortilishi va
ishonchli ko ‘chirilishi kafolatlanadi. Donali trikotaj mahsulotlarini ishlab chigaradigan yassi
ignadonli trikotaj mashinalarining tayyor mahsulotlarni o ziga gabul gilib oluvchi mexanizmini
yo ‘qligi sababli, tayyor mahsulot tortish kuchini yuzaga keltirishning eng oddiy usuli orgali ularga
yuk ilib tortib olinadi. Trikotaj matosining tuzilishi va galinligini o ‘zgarishi shuningdek, tortuvchi
bo ‘rtig rezinali valning egilishi hisobiga matoning eni bo ‘yicha bir me'yorda tortilmasligi
aksariyat tortish konstruksiyalarining kamchiligi hisoblanadi. Shuning uchun tortish
mexanizmlari konstruksiyasini ihchamlashtirish, trikotaj to ‘qimasning eni bo ‘yicha bir me'yorda
tortilishini ta'minlash dolzarb masalalardan biridir.

Maqolada tortish roliklarida rezinali vtulkalardan foydalanish hisobiga trikotajni tortish
mexanizmi konstruksiyasini takomillashtirish yo ‘li orgali qo ‘yilgan muammo gisman bo ‘Isada o ‘z
yechimini topadi. Shuningdek, tortish mexanizmining asosiy ko ‘rsatkichlari asoslangan va
tortuvchi rolik tebranishini hisoblash sxemasi va matematik modeli keltirilgan. Ushbu tavsiya
etilgan yangi konstruksiya trikotaj matosining umumiy eni bo ‘yicha bir me'yorda tortilishi uchun
imkon beradi.

Annotasiya. Mexanizm ottyajki polotna prednaznachen dlya postoyannogo ottyagisaniya
seyazannogo polotna. Za schet etogo garantiruetsya 6yezuprechnoye o6razosaniye nosix petel, a
takje nadejniy perenos petel. B ploskosyazalnix mashinax, siraéatisayushix shtuchniye izdeliya,
mexanizm dlya priyema gotosix izdeliy otsutsteuet, a ix ottyajka mojet osushestslyatsya
neposredstsyennim podsyeshisaniyem k nim gruzos, chto yaslyayetsya samim prostim sposo6om
sozdaniya sili ottyajki. Osnosnim nedostatkom konstruksii mexanizma ottyajki yaslyayetsya
nerasnomernost ottyajki trikotaja po chastyam yego shirini iz-za izmeneniya yeyo strukturi,
tolshini, a takje izgioa sala riflenix rezinosix rolikos. Poetomu eajnoy zadachey yaslyayetsya
uprosheniye konstruksii i usyelicheniye rasnomernosti ottyajki trikotajnogo polotna po esey
shirine.

B statye postaslennaya zadacha reshayetsya sosyershensteosaniyem konstruksii
mexanizma ottyajki trikotaja za schet ispolzosaniya rezinosix stulok ¢ ottyajnix rolikax. A takje
prisyedeno 060sn0saniye 0sN0gNix parametros mexanizma ottyajki i polucheni raschetnaya sxema
I matematicheskaya model koleaniy ottyajnogo rolika. Konstruksiya pozsolyayet rasnomernuyu
ottyajku trikotajnogo polotna po esey yego shirine.

Abstract. The web take-down mechanism is designed to continuously pull the bound web.
This ensures perfect formation of new loops and reliable transfer of loops. In flat knitting machines
that produce piece products, there is no mechanism for receiving finished products, and their
pulling can be carried out by directly suspending weights to them, which is the simplest way to
create a pulling force. The main disadvantage of the more design of the pull mechanism is the
unevenness of the pull of the knitted fabric in parts of its width due to changes in its structure,
thickness, as well as bending of the shaft of corrugated rubber rollers. Therefore, an important
task is to simplify the design and increase the uniformity of the stretch of the knitted fabric over
the entire width.
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In the article, the task is solved by improving the design of the jersey take-down mechanism
through the use of rubber bushings in the pull-off rollers. And also, the substantiation of the main
parameters of the pull-up mechanism is given and the calculation scheme and the mathematical
model of the pull-roller oscillations are obtained. The design allows the uniformity of the pull of
the knitted fabric over its entire width.

Keywords: take-down mechanism, pull-off rollers, pressure rollers, deformation,
dissipative, amplitude, parametres, knitting fabrics.

Introduction. Uzbekistan produces cotton and silk threads. It is known that these types of
raw materials have high hygienic properties. In addition, there is a growing demand for cotton and
silk yarn products. Today, the development and implementation of high technology production of
competitive export-oriented products from local raw materials are vital. The production of new
types of knitted fabrics using yarn and cotton yarn will expand the range of knitted fabrics and
improve their quality. It is well known that the texture and structure of knitwear change with the
introduction of any new type of yarn or ring element  [1-4].

One of the most important and urgent problems facing specialists of the textile industry of
the republic is the problem of deep processing of local raw materials, production of high-quality
competitive finished products and increasing the export potential of our economy.

The mechanism for drawing the web is designed to constantly pull the bound web. Due to
this, flawless formation of new loops is guaranteed, as well as reliable transfer of loops. The
machine is equipped with three mechanisms for drawing the blade, which complement each other.

The main guy mechanism is located under the needle beds and consists of sections in the
form of pull rollers that are connected to the shaft by means of spiral springs. Pinch rollers, which
press the knit to the pull-down rollers, have for each section adjustment of the pressing force by a
spring using a screw. The knit is clamped between the pull-down and pinch rollers and is pulled
off when the shaft rotates from the stepper motor, which receives commands from the processor
and when knitting works with a constant force specified by the program [5-7].

In another known construction of the knitwear pulling mechanism, a load is used that is
directly suspended from the web [8,9].

In the device for automatic drawing of the product on a flat knitting mechanical machine,
including receiving and clamping sectional shafts [10]. In the mechanism of the knitwear
drawback, including a drawbar with grooved sectional rollers that are connected by a gear wheel,
the adjustment of the drawback force passing through the grooved rollers and the clamping shaft
is carried out by a special device that includes a compression spring and an adjusting screw [11].
The disadvantage of this device is the design complexity. The design does not ensure uniformity
of the guy line across the entire width of the knitwear.

Theoretical research. The recommended knit drawback mechanism consists of sections
in the form of pull-out corrugated rollers 1, which are mounted on the shaft 5 with a rubber sleeve
6, made integral along the entire length of the shaft 5. In this case, the rubber sleeve 6 can be made
separately, for each section with different thicknesses. The greatest thickness of the rubber sleeve
6 in the extreme sections, and the smallest in the middle section, the pressure rollers 2 are also
made sectional. The pressure rollers 2 pressing the jersey to the exhaust rollers 1 have, for each
section, adjustment of the pressing force by the spring 3 using the adjusting screw 4. The pressure
rollers 2 can be made corrugated (Fig. 1).

The design works as follows. The incoming knitwear is clamped between the pull-off 1
and pinch rollers 2 and moves when the shaft 5 rotates from the stepper one (it is not shown in the
Fig.). At the same time, in each section of the exhaust roller 1 and the pressure roller 2, it is pre-
installed with the necessary clamping force with the adjusting screw 4 and spring 3 (Fig. 1).

In this case, changes in the thickness of the knitwear, bending of the shaft 5 can lead to
unevenness of the drawback of the jersey, across the entire width of the drawback mechanism.
Depending on the change in the value of the thickness of the knitwear and the bending of the shaft
5, deformation (compression) of the rubber sleeve 6 occurs.
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Fig. 1. The mechanism of pull-out device

This leads to uniformity of the stretch of the knitwear. In the development of multilayer
knitwear, as well as knitwear with different densities, uniformity of the stretch of knitwear over
the entire width is ensured by using a rubber sleeve 6 separately for each section and with different
thicknesses. Given that the bend of the shaft 5 is the largest in the middle part, the thickness of the
rubber sleeve 6 in this zone will be the smallest, as well as in the extreme sections of the guy,
respectively, the thickness of the rubber sleeve 6 will be the largest. The difference between the
largest and smallest thickness of the rubber bushings 6 is chosen equal to or less than the thickness
of the drawn knit. The design allows the uniformity of the drawdown of the knitted fabric along
its entire width.

Experimental research. An analysis of the work of the take-off roller shows that in the
recommended design, the take-off roller oscillates along the line of action of the pressure roller
due to the deformation of the pulled-back knitwear, as well as the deformation of the pressure
roller spring. To ensure the uniformity of the jersey pull along the entire length, the necessary
deformations of the rubber sleeve with variable thickness should be taken into account.

It should be noted that the take-off roller vibrates in a plane. But in the technology of jersey
pull-back, the main components of roller vibrations are roller vibrations along the line of
interaction with the pulled-back knit.

According to this, a design diagram of vibrations of the take-off roller of a knitting machine
was drawn up. In addition, it is important to take into account the stiffness and dissipative
properties of not only the rubber sleeve, but also the stiffness and dissipation coefficients of the
pulled material, as well as the pressure roller springs when drawing up the design scheme.

In fig. 2 shows the design diagram of the vibrations of the take-off roller in the developed
structure.

It is important to justify the parameters of the exhaust rollers taking into account the
deformation of the rubber sleeve. Using the second-order Lagrange equations [11,12], we obtain
the following differential equation describing the oscillations of the pull-out roller with a rubber
sleeve, taking into account the deformation of the pull-out jersey and the force of the pinch roller.

d2X+(61—62—63).%+ C,-C,-C, L
dt? m dt m,-[c,-c,—c-(c,+c)] = m

op P

sinot (1)
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Fig. 2. Calculation diagram of the take-off roller vibrations

where, mop-is the mass of the extraction roller; x - mixing of the extraction roller along the
line of action of the pressure roller and the deformation of the drawn knitting fabrics; Ci1,
61 - stiffness and disipation coefficients of the rubber sleeve; ¢, 62 - stiffness and disipation
coefficients of the drawn knitting fabrics; cs, 63 - stiffness and disipation coefficients of the spring
of the pressure roller. A, wt - is the amplitude and frequency of oscillations of the perturbing force
from changes in the heterogeneity and thickness of the drawn knitwear.

The analytical solution of differential equation (1) was carried out using the technique of
the above papers [13-15] and taking into account the initial conditions, at t=0; x=0, t=0; x=0,
x=0 and get:

Dt

= B
X = BX ? (Dcoskt + M sinkt) +—[(E? — & )sin et — 2Dwcosat] (2)
@

A c, - —6 —
where, B= @ E:\/ G -GG _ D_(61 8,—8,)

(E2 —(02) +40*-D*’ m,, '[Cz "C3 —C - (Cz + Cs)J, B 2'mop |

1
K=+vE?-D?; M :E(Z-D2+a)2—E2).

Analysis of the results. We carry out the numerical solution of the differential equation
with the following calculated values of the parameters of the extraction roller:

Mor= (4,0 + 5,0) -102 kg; c1=(0,3 + 0,4)-10* N/m;c2=(0,11 + 0,18) -10* N/m;

c3=(0,6 = 0,65) -10* N/m; 61=(1,8 = 2,5) Nc/m; 62=(2,2 = 3,0) Ns/m;

63=(4,0 + 4,2) Ns/m; o =(1,5 = 2,0) s%;

Based on the processing of the obtained numerical solutions to problem (2), graphical
dependencies of the variation in the swing range of the exhaust roller on the measurement of the
stiffness coefficient of the rubber sleeve (Fig. 3.)

At the same time, with an increase in the stiffness coefficient of the rubber sleeve of the
sectional exhaust roller from 0,7-10° N/m to 4,2-10% N/m, the amplitude of AX oscillations
decreases from 3,85-10°m to 1,45-10° m with a mass of my=2,8-10"2 according to a nonlinear
regularity. With an increase in the mass of the sectional pull-down roller of a flat-knit
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knitting machine up to 4,510 kg, the swing range of the pull-out roller decreases with the
pressure of the knit by the pressure-reducing roller from 2,78-10° m to 0,61-10° m.

It should be noted that the larger the mass of the sectional pull-down roller, the smaller the
amplitude of its oscillations. In this case, the amplitude of the pull-out roller oscillations should
not exceed the total value of the deformation of the rubber sleeve and pull-out knitwear. Therefore,
to ensure the magnitude of the oscillation range of the exhaust roller within (2,5+3,5)-1073, the
recommended system values are: ¢1=(0,2+0,25)-10° m; m=(3,5+4,0)- 10 Kg.

An increase in the amplitude of the perturbing force from the pulled jersey leads to an
increase in the amplitude of oscillations of the composite pulley according to a nonlinear
regularity. In fig. Fig. 4b presents the obtained graphical dependences of the variation in the range
of oscillations of the pull-out roller on the change in the amplitude of the arising force on the pulled
knit. The graphs show that with increasing A from 2,0 N to 8,0 N at ¢1=0,3-10* N/m, ¢
=0,11-10* N/m, c3=0,6-10* N/m leads to an increase in the swing range of the exhaust roller from
0,62-10° m to 3,8-10° m.

AX, 107m
AX, 10-m

4,04

401
3,0+ 504
2.0+ 1 2.0+
1,0+ 2 1.0+

t t t t t t T T T T T T
0 0,7 1.4 21 28 35 42 0 2,0 4.0 6,0 8.0

Fig. 3. Patterns of change in the swing range of the exhaust roller

where, 1 — at mep=28-10°kg; 2 — at mop =45-103kg;

a - changes in the range of oscillations of the exhaust roller from changes in the stiffness
coefficient of the rubber sleeve; b - changes in the swing range of the pull-out roller from
changes in the amplitude of the disturbing force from the pulled jersey.
1-at ¢1=0,3-10* N/m; c2=0,11-10* N/m; c3=0,6-10* N/m;
2-at ¢1=0,35-10* N/m; ¢c,=0,15-10* N/m; ¢3=0,625-10* N/m;
3-at €1=0,4-10* N/m; c2=0,18-10* N/m; c3=0,65-10* N/m;

With values ¢1=0,4-10* N/m, ¢2=0,18-10* N/m, ¢3=0,65-10* N/m, the swing range of the
pull roller increases from 0,22-10° m to 1,92-10° N/m. In this case, an increase in the stiffness
characteristics of the rubber sleeve, the pulled jersey, and also the spring of the pinch roller reduces
the oscillation amplitude of the pull roller by half (see Fig. 3, lines 1,3).

Given that the amplitude of the pulley is not perfect (0,8+1,8)-10° m, the recommended
values of the stiffness coefficients of the elastic elements in the pull-out device are;
¢1=(0,35+0,38)-10* N/m, c2=(0,15+0,16)-10* N/m, ¢5=(0,62+0,63)-10* N/m.
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Fig. 4. Graphical dependence of the variation in the speed range of the extraction roller in a
flat knitting machine
where, 1 —at mep=25-103kg; 2 — at mep =35-10° kg; 3 — mep=45-10"3 kg;
a-swing of the oscillation speed of the pulling roller from a change in the amplitude of the
disturbing force from the pulled jersey; b-swing of the oscillation speed of the extraction sleeve
of the roller from a change in the reduced coefficient of dissipation of the rubber sleeve of the
extraction roller and the spring of the receiving roller.

Fig. 4. shows the constructed graphical dependences of the variation in the amplitude of
the oscillation velocity of the composite draw roller on the variation in the amplitude of the
oscillations of the acting force from the drawn jersey.

The importance of changing the oscillation speed of the exhaust roller is due to the fact that
during operation, when the sectional exhaust roller returns to its original position, it must be
instantaneous. This is mainly provided by the dissipation characteristics of the rubber sleeve of the
draw roller. The range of fluctuations in the speed of the extraction roller depends on the disturbing
force and on the mass of the extraction roller. Based on the analysis of the graphs in Fig. 4 and
providing Ax>(0,8+1,0) m/s, the recommended values are mo—=(3,5+4,0)-10* kg, A=(4,0+5,0) N.

Chart analysis in fig. 4b shows that an increase in the coefficient of disinformation of the
rubber sleeve of the exhaust roller from 0,75 Nc/m to 3,5 Nc/m leads to a decrease Ax from
0,92 m/s to 0,14 m/s at a load of A=3,0 N. With a load of A=7,0 N the range of fluctuations in the
speed of the pull-out roller decreases from 1,33 m/s to 0,41 m/s that is, with an increase in the load
from the pull-out knit, the speed of the swing-out pulley also increases significantly. Therefore, to
ensure Ax>(0,8+1,0) m/s, the reccommended values are: 6 =(2,5 + 3,0) Ns/m, A=(4,0 + 5,0) N.

An effective self-adjusting design of a pull-down device for a flat-knit knitting machine
has been developed. Based on theoretical studies of the vibrations of the extraction roller, system
parameters are recommended.

Conclution.

1. Based on the analysis of the pulling technology in flat-knitted machines, the main
reasons for the appearance of irregularities in the jersey pull along its width have been identified.

2. An effective self-adjusting design of the pull-down device with sectional rubber bushing
and variable thickness has been developed, the greatest thickness of the rubber bushing is located
in the extreme sections.

3. Compiled a design scheme and a mathematical model of vibrations of the take-off roller,
taking into account the elastic-dissipative characteristics of the rubber sleeve, knitted fabric, as
well as the pressure roller spring. An analytical solution to the problem of pulley vibrations is
obtained.
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4. By numerically solving the problem, the regularities of the change in the swing of the
pull-down roller were obtained from the change in the amplitude of the disturbing force from the
pulled-back knitting fabrics, as well as from the change in the stiffness coefficient of the rubber
sleeve. It was revealed that the vibration amplitude of the take-off roller should not exceed the
total value of the deformations of the rubber sleeve and the pulled-back knitwear. At the same
time, an increase in the stiffness characteristics of the rubber sleeve, the pulled back knitwear, and
the pressure roller spring leads to a twofold decrease in the vibration amplitude of the take-off
roller. Considering that the vibration amplitude of the pull-off roller did not exceed (0,8 + 1,8)-10"
® m, the recommended values of the stiffness coefficients of elastic elements in the pull-down
device are; ¢1=(0,35+0,38)-10* N/m, s;=(0,15 + 0,16) -10* N/m, ¢3 = (0,62 + 0,63) -10* N/m.

5. Graphical dependences of the change in the amplitude of the oscillation speed of the
pull-back roller on the amplitude of the disturbing force from the pulled-back knitwear and the
reduced coefficient of dissipation of the rubber sleeve and the pressure roller spring have been
constructed. To ensure Ax>(0,8 + 1,0) m/s, the recommended values are mo=(3,5 + 4,0) 10 kg,
A=(4,0 +~ 5,0) N and 6=(2,5 + 3,0) N¢/m, A=(4,0 +~ 5,0) N.
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SIFATLI PILLA TAYYORLASH TEXNOLOGIYASINI TADQIQ ETISH

prof. X.A.Alimova, dots. K.R.Avazov, A.P.Eshmirzayeyv, izl. B.l.Abrayqulov
Tashkent Institute of Textile and Light Industry

Annotasiya. Magolada pilla tayyorlash mavsumidagi tut ipak qurtining pilla o ash davri
va ularni terib olishdagi tajriba natijalari va ularning tahlili, mavjud muammolar keltirilgan.
Natijalar asosida aholini tadbirkorlikka jalb gilish tizimini takomillashtirish va tadbirkorlikni
rivojlantirish bo ‘yicha takliflar bayon gilingan. Xususan, ipakchilik klasteri korxonalariga xizmat
ko ‘rsatuvchi, uy sharoitida qurt bogish bilan birgalikda pillalarni chuvib xom ipak olish
quvvatlarini tashkil etishining samaradorligi izohlangan.

V state predstavlen period obertivaniya tutovogo shelkopryada v kokon v sezon
izgotovleniya kokonov, a takje rezultati eksperimentov po ix sboru i ix analizu, sushestvuyushiye
problemi. Po rezultatam bili vneseni predlojeniya po sovershenstvovaniyu sistemi privlecheniya
naseleniya k predprinimatelstvu i razvitiyu predprinimatelstva. V chastnosti, razyasnena
effektivnost organizasii moshnostey po proizvodstvu shelka-sirsa putem kokonirovaniya tutovogo
shelkopryada v domashnix usloviyax, obslujivayushix predpriyatiya shelkovogo klastera.

The article presents the period of wrapping a silkworm in a cocoon during the season of
making cocoons, as well as the results of experiments on their collection and analysis, existing
problems. Based on the results, proposals were made to improve the system of attracting the
population to entrepreneurship and the development of entrepreneurship. In particular, the
effectiveness of organizing capacities for the production of raw silk by cocooning a silkworm at
home, serving the enterprises of the silk cluster, is explained.

Key words: live cocoon, dried cocoon, raw silk, cocoon chrysalis, infrared ray, cocoon
shell, cocoon varieties, mulberry silkworm cocoon wrapping, cocoon chrysalis turning of mulberry
silkworm, mulberry silkworm care.

Oc‘zbekiston Respublikasi tashqi bozorda talab katta bo‘lgan mahsulot-tabiiy ipak
mahsulotlarini ishlab chigaruvchi va yetkazib beruvchi yetakchi davlatlardan biri hisoblanadi.
Respublika pilla yetishtirish bo‘yicha dunyoda beshinchi o‘rinda turadi [5].

O‘zbekiston Respublikasida oilaviy tadbirkorlikka oid gonun va bir gancha O‘zbekiston
Respublikasi Prezidentining Farmon va qarorlari gabul gilindi. 2012 yil 16 martda “Oilaviy
tadbirkorlik to‘g‘risida”gi gabul gilingan edi. Prezidentning 2006 yil 5 yanvarda “Yirik sanoat
korxonalari bilan kasanachilikni rivojlantirish asosidagi ishlab chigarish va xizmatlar o‘rtasida
kooperasiyani kengaytirishni rag‘batlantirish chora-tadbirlari to‘g‘risidag”gi garoriga imzo
chekilgan. Oilaviy tadbirkorlikni rivojlantirish, ularga ko‘rsatiladigan xizmatlarni ko‘paytirish
mamlakatimiz uchun hayotiy zaruratga aylanmoqda [1].

Respublikamizning to‘qimachilik sanoatini asosiy xomashyosi paxta tolasi, pilla va undan
chuvib olinadigan xom ipak hisoblanadi. O‘tgan asrning saksoninchi yillarida mamlakatimizda 1,5
min. tonna paxta tolasi, 32 ming tonna xo°‘l pilla va 2,5 ming tonna xom ipak ishlab chigilgan.
Paxta tolasini atigi 5-6% to‘qimachilik korxonalarida gayta ishlangan bo‘lsa, golgan tola xom
ashyo sifatida chetga sotilgan. Xom ipak esa to‘laligicha gayta ishlanib milliy matolar va mumtoz
krep matolari ishlab chigarilgan. Shu bilan bir gatorda ta’kidlash joizki mahalliy to‘gimalardan
xaridorgir tayyor kiyimlar, aynigsa trikotaj buyumlari ishlab chigarish talab darajasida yo‘lga
go‘yilmaganligiga, korxona quvvatlari, zamonaviy dastgohlarni yetishmasligi ilm-fan
innovasiyalarini joriy etish, investitsiyalarni jalb gilishga davlat korxonalarida huquqgiy gonunlar
kafolatining bo‘Imasligi ta’sir etgan [2].

2019 y. O‘zto‘gimachiliksanoat uyushmasi 2.2 mld. AQSH dollarida tayyor mahsulotlarni
eksport gilgan bo‘lsa, ularda paxta-to‘quvchilik klaster tuzilmasini salmoqgli hissasi bor. Sohada
yangi Klaster tuzilmasini tashkil etish rivojlanib bormoqda. 2017 yil Prezident farmonlariga asosan
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“O‘zbekipaksanoat” uyushmasini tuzilishi ipakchilikda, ipakni gayta ishlashda tubdan o°zgarishlar
boshlanib ketishiga olib keldi. Tutzorlarni barpo gilish, urug‘chilikni rivojlantirish, ipak qurtini
parvarishini bahor-yoz oylarida takroriy to‘rttagacha yetkazib, pilla yetishtirishni sanoat usuliga
o‘tkazish bo‘yicha sezilarli ishlar olib borilmoqgda.

2019-2025 yillarda “O‘zbekipaksanoat” uyushmasi tarkibidagi korxonalar tomonidan ipak
mahsulotlari ishlab chigarish va eksport gilish bo‘yicha prognoz ko‘rsatkichlariga e’tibor
giladigan bo‘lsak, xom, yarim tayyor va tayyor mahsulotlarni ishlab chigarish hajmi 2018 yilga
nisbatan 2025 yilda o‘sish sur’ati - 5,7 baravarga, kalavalangan ipak iplari - 8,4 baravarga, ipak
matosi - 8,2 baravarga, ipak gilamlari - 40,8 baravarga, tayyor ipakli mahsulotlari - 207,6
baravarga, ipak mahsulotlarining eksport hajmi esa - 10,2 baravarga oshishi keltirilgan [2].

Prognozdagi rejalarni bajarish uchun viloyatlarda 58 ta “lpak™ klasterlari tashkil etilib
korxonalarga tutzorlarni rivojlantirish uchun ekin yer maydonlari ajratilib berilmogda. Ma’lumki,
mamlakatimiz qishloglarida ayollarning aksariyat gismi ishsiz bo‘lib, ko‘pgina ishsiz yoshlar
mavjud bo‘lgan joylarda korxonalar xali qurilmagan, yang ish joylari yaratilmagan bo‘lishi
mumkin. Bunday gishloglarda ishsizlarga o‘zini-0‘zi ish bilan ta’minlash tamoyilida faoliyat
ko‘rsatishga o‘rgatish lozim. Ularga tegishli dastgoh va jihozlar yetkazilib, kasanachilik tashkil
etilsa, ishsiz ayollarning bandligi ta’minlanadi. Natijada xar bir kishi o‘z imkoniyatidan kelib
chigib, kichik tadbirkorlik bilan shug‘ullana boshlaydi. Ko‘nikma hosil gilib, asta-sekinlik bilan u
kattalashib boradi. Shu tariga, bandlik muammosi 0°z-0°zidan hal bo‘lish imkoniyati yaratiladi.

Ma’lumki, tut ipak qurti pillasining sifatli bo‘lishi, ularni tayyorlashdagi, dastlabki ishlov
berishning texnologik jarayonlariga bog‘liq. Buni amalda sinash maqgsadida pilla tayyorlash va
ularga dastlabki ishlov berishda uning sifatini saglash borasida tadgiqotlar o‘tkazildi. Natijada tirik
pillaga issiq havo ta’sirida ishlov berishda nugsonli pillalar, ezilgan—-0,3+0,6%, dog‘li—
0,6+1,0%ga, so‘ngra yarim quritilgan pillalarni to‘liq quritish uchun soyali quritgichlarga tashish
va unda quritish jarayonida esa bu ko‘rsatkich 2,0-2,7%, va 2,0-7,9%ga qo‘shilishi ma’lum bo‘ldi.
Bu esa, pilla tayyorlash va unga dastlabki ishlov berish jarayonidagi umumiy nugsonli pillalar
go‘shilishining salkam 50 % ini tashkil etadi [10-14].

Natijalarga ko‘ra, 2-8 % nugsonli pilla go‘shilishining oldini olish uchun 92-95 % tirik
pillalarni yuqori issig havo ta’sirida uzoq 4-4,5 soat mobaynida to‘liq quritish rejimini go‘llash
pilla qobig‘iga salbiy ta’siri ogibatida undan olinadigan xom ipak migdorini kamaytirib yuboradi.
Shu sababli pillaga dastlabki ishlov berish bazalarida quvvatidan kelib chiqgan holda fagat
jonsizlantirish rejimi go‘llanilib kelinmoqda.

Undan tashqari navsiz va nugsonli pillalarni keltirib chigarayotgan yana bir jarayonlardan
biri bu - pillakorlar tomonidan tut ipak qurti o‘ragan pillalarni terib olishdagi yo‘l go‘yilayotgan
kamchiliklardir. Bu jarayon quyidagicha yuzaga kelmoqda. YA’ni, pillakorlar tomonidan
parvarishlanayotgan bir quti tut ipak qurti so‘nggi yoshiga yetgandan so‘ng, barchasi bir vagtning
o‘zida dastaga chigmaydi. Lekin pilla o‘rashning birinchi kunidan boshlab, yakuni 9 kunida
barchasi bir vagtning o‘zida terib olinib, tayyorlov punktlariga yuboriladi. Bu esa, pillalarning
orasida oxirigacha o‘ramagan va g‘umbakka aylanmagan pillalarning hosil bo‘lishiga yo‘l
go‘yilishi navsiz va nugsonli pillalar migdorini oshirmoqda.

Yugoridagilarni amaliyotda sinash magsadida 2019-2020 yillardan pilla tayyorlash
mavsumida Qashgadaryo viloyati «Koson agropillay MCHJ va Toshkent viloyati O‘rtachirchiq
pillakashlik korxonalari va «lpak texnologiyasi» kafedrasining amaliyot bazalarida ilmiy
tadgiqotlar olib borildi. Buning uchun mavsumda turli zot tut ipak qurtlari ikki variantga (1-
variantda xitoy, 2-variantda mahalliy) ajratilib alohida parvarishlandi. Pilla o‘rashi va terib olish
jarayonlari o‘rganilib tahlil gilindi. Natijalar quyidagi grafikda keltirilgan (rasm 1).
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1-rasmdan ko‘rinadiki, tut ipak qurti oxirgi beshinchi yoshiga o‘tgandan so‘ng pilla o‘rashi
uchun dastalarga chigish vaqti turlicha bo‘lib, birinchi kuni 1-variantdagi qurtlaring asosiy 81 %,
ikkinchi kuni 16% ni, 2- variantda esa bu ko‘rsatkichlar mos holda 50,4% va 35,7% ni, shulardan
kelib chiggan holda, ularning o‘rtacha giymati ham mos holda 65,8 % va 25,8 % ni tashkil etdi.

Yuqoridagilardan kelib chiggan holda tut ipak qurtining pilla o‘rashi va g‘umbakka
aylanish vagqtlari kunlar kesimida tahlil qilindi. Olingan natijalar 1-jadvalda Kkeltirilgan.
Natijalardan ko‘rinadiki, o‘rtacha 65,8 % tut ipak qurtlari birinchi kuni dastaga chiggan. Ikkinchi
va uchinchi kunlari mos holda, 25,8 % va 2,2 % ni tashkil etdi. Qurtlar dastaga chiggan birinchi
kundan boshlab 9 kuni pillalar terib olinadi. Jadvalning 9 kuniga e’tibor giladigan bo‘Isak, 91,6 %
ipak qurtlari g'umbakka aylangan va terib olishga tayyor hisoblanadi. Pillakorlar esa, bu vaqtda
barcha pillalarni ya’ni, 8,4 % xali terishga tayyor bo‘lmagan (2 % qgismi g‘'umbakka ham aylanib
ulgurmagan) pillalarni ham qo‘shib terib olishadi va tayyorlov punktlariga tapshirishga
yuborishadi. Bu esa, 0°z navbatida oxiriga gadar o‘rab bo‘lmagan, xom ipak chigishi kam bo‘lgan
pillalar migdorining ortishiga olib keladi.

Tadgigotlar davomida tajriba uchun olingan xar ikki variantdagi tut ipak qurtlari o‘ragan
tirik pillalar yig‘ib olinib, ularning navlari bo‘yicha chigishi tahlil gilindi (rasm 2). Natijalardan
ko‘rinadiki, navli pillalar migdori o‘rtacha 87 % ni tashkil etdi. Qo‘shaloq g‘umbakli pillalar
miqgdori 7 % ni, kar pillalar 5 % ni, gorapachoq pillalar esa 1 % ni tashkil etdi. Qo‘shaloq pillalar
migdorining ortishi, qurtni bogishdagi joyning yetishmaslik sharoitga bog‘liq bo‘ladi.

Tadgiqotlar davomida namuna uchun olingan pillalarga dastlabki ishlov berildi. Tirik pilla
g‘umbagi 90 °S haroratda 60 dagiga vagt mobaynida jonsizlantirilib, gisman quritildi. Pillalar
tarkibidagi namlik konditsion 10 % ga yetguniga gadar soyali quritgichlarda kuniga 4-5 marta
ag‘darib terish orqali qurtildi. Quruq pillalar standart talabi bo‘yicha navlarga ajratildi va saralandi.
Olingan natijalar quyidagi grafikda keltirilgan (rasm 3).

Kywanok,
Fymbarnum

7%

Haenu nunnanap
87%
2-rasm. Tirik pillalarning navlari bo‘yicha chigish ulushi, %

Natijalardan ko‘rinadiki, navlari bo‘yicha chigishi 81,0 % ni tashkil etdi. Quruq pillalarni
saralash natijalariga ko‘ra, pillalarning texnologik ko‘rsatkichlari tirik pillalarga nisbatan 6-7 %
ga pasayishini ko‘rsatdi. Bu holat, kelajakda ipakchilik tarmog‘ida tirik pillalarni gayta ishlash
imkoniyatini yaratish va kengaytirish, pilla gobig‘ining texnologik ko‘rsatkichlarining tabiiyligini
saglab, korxonaning igtisodiy samaradorligini oshirish imkonini beradi.

Kasanachilik sohasidagi berilgan imtiyozlar: Kasanachilik faoliyati amalga oshirilayotgan
turar joylarni yashash uchun mo‘ljallanmagan joylar toifasiga o‘tkazish talab etilmaydi; Agar
korxonalar kasanachilarga ishlab chigarish va ish bajarish uchun shartnoma asosida asbob-
uskunalar va jihozlarni tekin foydalanish uchun bergan bo‘lsa, shu foydalanish davrida mulk
solig‘idan ozod etiladi.
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Ishlab chiqarish texnologiyasiga to‘liq amal gilgan taqdirda, uy sharoitida ishlab chigarilgan
mahsulotlar va xizmatlarni qo‘shimcha sertifikatlash va standartlash talab etilmaydi; Kasanachilik
mehnati bilan shug‘ullanadigan shaxslar mehnat shartnomasi bo‘yicha ishlarni bajarish uchun
iste’mol qgilinadigan kommunal xizmatlarga aholi uchun go‘llaniladigan tariflar bo‘yicha haq
to‘lanadi; Kasanachilar tomonidan mahsulotlar (ishlar, xizmatlar)ning gaytarilishi ulgurji savdo
hisoblanmaydi va litsenziyalanmaydi.

O<zbekiston Respublikasi Prezidentining 2020 yil 13 oktabrdagi PQ-4862-sonli «Aholini
tadbirkorlikka jalb qilish tizimini takomillashtirish va tadbirkorlikni rivojlantirishga doir
go‘shimcha chora-tadbirlar to‘g‘risida»gi, 2021 yil 21 apreldagi «Tadbirkorlikni qo‘llab-
quvvatlash tizimini takomillashtirish, ishbilarmonlik muhitini yanada yaxshilash bo‘yicha
go‘shimcha chora-tadbirlar to‘g‘risida» PQ-5087-son garorlariga muvofiq Oilaviy tadbirkorlikni
rivojlantirish dasturlari doirasida ajratilayotgan kreditlar va belgilanayotgan gator imtiyozlar va
perefrensiyalar, mamlaktimizda tadbirkorlik ko‘nikmasi va tajribasiga ega bo‘lgan aholi va boshga
kichik biznes vakillari salohiyatini ro‘yobga chigarish orgali ularning faoliyatini kengaytirish va
rivojlantirishga garatilgan to‘lagonli tizimni yaratish bo‘yicha gilinayotgan ishlarning samarali
amalga oshirilishi uchun asos bo‘lib xizmat gilmoqda. Shularni e’tiborga olib, mamlakatimiz
hududlarida ipak Kklasteri korxonalari uchun go‘shimcha ish o‘rinlarini yaratish va ishsiz aholini
ish bilan band gilish magsadida kichik hajmga ega, oddiy konstruktiv mexanizmlardan tashkil
topgan, tan narxi arzon, yirik migdordagi maxsus suv, elektr va issiqlik energiyasi hamda maxsus
mutaxassislarni talab etmaydigan, foydalanishga qulay bo‘lgan uy sharoitida pillalarni individual
chuvish dastgohi taklif etildi (rasm 4) [3-5].

2021 vyilning 8 aprel kuni hukumatimiz rahbari tomonidan «Hududlarda tadbirkorlikni
rivojlantirish va bandlikni ta’minlash» bo‘yicha videoselektor yig‘ilishi o‘tkazildi. Yig‘ilishda
tadbirkorlik uchun yer va binolar ajratish, moliyaviy qo‘llab-quvvatlash, sanoat zonalarini
infratuzilma bilan ta’minlash bo‘yicha topshiriglar berildi. Unga ko‘ra davlatimiz rahbari aholi
bandligini ta’minlash uchun ularga o°zi yashaydigan mahallada sharoit yaratib berish zarurligini
ta’kidladi.

Pillakashlik korxonalarini tashkil etishdagi asosiy muammo shundan iboratki, texnologik
jarayonlarning ko‘pligi, pilla tayyorlash va ularga dastlabki ishlov berish hamda pillalarni chang
va losdan ajratish, kalibrlash, pishirish, yakka uchini topish, chuvib xom ipak olish va gayta
o‘rashda go‘llaniladigan dastgohlarning umumiy narhi ancha gimmat bo‘lib, ushbu uskunalarni
demontaj qilishning murakkabligidir. Xitoyda ishlab chiqgarilgan bitta pilla g‘umbagini
jonsizlantirish va quritish dastgohining o‘ratacha narxi 50-80 ming dollar atrofida, pillalarni
chuvish avtomatining narhi esa bir liniyasi o‘rtacha 400 ming dollar atrofida baholanadi.
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4-rasm. Ipak klasterlari uchun uy sharoitida qurt boqib, pilla chuvish sxemasi

Undan tashgari yirik pillakashlik korxonalarini tashkil etish uni ishchi kuchi bilan
ta’minlash, chekka tumanlardan ko‘plab ishchilarni transportda tashish natijasida ishchilarni ko‘p
vaqtini yo‘lga sarflanishiga olib keladi. Ba’zi hollarda esa yo‘l transport xodisalarining sodir
bo‘lishi orgali ko‘pgina ko‘ngilsizliklar kelib chigishi tajribadan o‘tgan. Aynigsa korxonaning
asosiy ishchilari bo‘Igan ayollarimiz uchun ko‘pgina noqulayliklar va giyinchiliklarini yaratadi.

Tadgiqot natijalariga ko‘ra tut ipak qurtining pilla o‘rashi va g‘umbakka aylanish vaqtlarini
hisobga olib, parvarishlashdagi meyor talablariga rioya gilinsa pillalar sifatini o‘rtacha 10% gacha,
tirik pillalarni dastlabki ishlov bermasdan chuvib olinadigan bo‘lsa, pillalar sifatini o‘rtacha 15%
gacha saqglab qolish imkoniyati yaratiladi. Buning uchun hozirda ipak klasterlari tarkibidagi pilla
tayyorlov, dastlabki ishlov berish va pillakashlik korxonalarini shahar va tuman markazlarida
markazlashgan holda tashkil etib, gishlog joylarda qurt boquvchi fermer xo‘jaliklari va xonadon
egalariga qo‘shimcha uy sharoitida individual pilla chuvish dastgohlarini yetkazib berish orgali
yugoridagi muammoni bartaraf etish mumkin. Tadbirkor yirik pillakashlik korxonasini tashkil
etish uchun kredit olishiga to‘g‘ri kelsa, taklif etilayotgan usulda, ya’ni mahalla xonadonlarida
kichik sexlarni tashkil etish uchun mahalladagi 10-15 ta tadbirkorlar birlashib kredit olishi mumkin
bo‘ladi. Mahallalarda yangi ish o‘rinlarini yaratilishi, yoshlarni ish bilan band etish hamda kasb-
xunarga o‘rgatish orgali mahallaning obodonlashishdagi asosiy omillardan biri bo‘lishi mumkin.
Bu esa Davlat dasturining bir gismi ya’ni yoshlarni qo‘llab-quvvatlar orgali bajarishga xizmat
giladi.

Taklif etilayotgan yangi tizimda uy sharoitida qurt bogish va uni chuvib xom ipak olishning
yana bir avfzalligi, ishchilarning o‘z xonadonlarida faoliyat ko‘rsatishi va yon go‘shnilarini jalb
qilishi, transport harajatlari hamda vaqt sarfini gisgartirib, ishchilarni maktabning yuqori sinfida
0°qiyotgan farzandlarini ularga yordam berishi orgali qurt bogish va undan xom ipak olish kasbini
o‘zlashtirish hamda bo‘sh vaqgtdan unumli foydalanish imkoniyati ham vujudga keladi.
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ALGORITHMIC FACILITIES FOR AUTOMATIZATION OF SLEEVE BASE
DESIGNING BASED

M.Abdukarimoval, Sh.Mahsudov?, R.Lutfullayev?, S.Khojiyev!
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Namangan Institute of Engineering and Technology?

Abstract. The article is devoted to solving the problem of formalizing the designshtp of the
basic foundations of the sleeve. The dependences of the parameter of the allowance in the shoulder
circumference and the fitting norm sleeve-cap on the size of the garment of various silhouette
shapes were studied according to the method of "Muller & Sohn". It was found that the allowance
in shoulder circumference and the fitting norm change their values for different sizes of a given
model. In order to improve garment fitting quality, a modification of this technique was proposed,
which is based on the requirement to maintain a constant value of the fitting norm and allowance
for various sizes, taking into account the properties of the fabric. Within the framework of the
developed designing model, the main characteristics of the modern fabrics in use were identified
and examined, on the basis of which the classification of fabrics was proposed and the
corresponding fitting norms were determined which ensure the product quality. A classification of
allowances to the shoulder circumference has been developed, depending on the fibrous
composition of the fabric, volumetric-silhouette shape and the type of the garment being designed.

Designing a set-in sleeve with preset values of the fitting norm and allowance of the
shoulder circumference for various sizes and for various fabric types, comes down to determining
the shape of the sleeve-cap curve. A method for automatic calculation and construction of the
shape of the curve of the sleeve ridge based on the method of spline interpolation by the third order
polynomials is proposed. Algorithmic and software tools have been developed for calculating the
optimal hosing curve.

Keywords: sleeve-cap curve, formalization, fitting norm, allowance, spline interpolation,
garment designing.

Annotasiya. Statya posvyashena resheniyu problemi formalizasii konstruirovaniya bazovix
osnov rukava. Izucheni zavisimosti parametrov pribavki k obxvatu plecha i normi posadki okata
rukava ot razmera izdeliya razlichnix siluetnix form po metodike «Muller&Sohny. Viyavleno, chto
pribavka k obxvatu plecha i norma posadki izmenyayut svoye znacheniye dlya razlichnix razmerov
zadannoy modeli. S selyu povisheniya kachestva posadki izdeliya predlojena modifikasiya dannoy
metodiki, osnovannaya na trebovanii soxraneniya postoyannogo znacheniya normi posadki i
pribavki dlya razlichnix razmerov s uchetom svoytv tkani. V ramkax razrabotannoy modeli
konstruirovaniya videleni i issledovani osnovniye xarakteristiki ispolzuemix sovremennix tkaney,
na osnovanii kotorix predlojena klassifikasiya tkaney i opredeleni sootvetstvuyushiye normi
posadki, obespechivayushiye kachestvo izdeliY. Razrabotana klassifikasiya pribavok k obxvatu
plecha v zavisimosti ot voloknistogo sostava tkani, obyemno-siluetnoy formi i vida
proyektiruemogo izdeliY.

Konstruirovaniye rukava s zadannimi znacheniyami normi posadki i pribavki k obxvatu
plecha dlya razlichnix razmerov i dlya razlichnix tipov tkani, svoditsya k opredeleniyu formi krivoy
okata rukava. Predlojen sposob avtomaticheskogo rascheta i postroyeniya formi krivoy okata
rukava na osnove metoda splayn interpolyatsii polinomami tretego poryadka. Razrabotani
algoritmicheskiye i programmniye sredstva rascheta optimalnoy krivoy okata rukava.

Klyucheviye slova: krivaya okata rukava, formalizasiya, norma posadki, pribavka, splayn
interpolyatsiya, konstruirovaniye shveynix izdeliy.
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Annotatsiya. Maqgola yeng asos konstruksiyasini formallashtirish muammolarini
yechishga bag ‘ishlangan. “Muller&Sohn”” metodikasi bo ‘yicha qurilgan turli siluetdagi kiyimlar
yeng konstruksiyasi chizmasida yelka aylanasiga qo ‘shimcha va yeng giyamasi kirishtirish
meyorlari parametrlarining turli razmer o ‘/chamlari orasidagi bog ‘ligliklari 0 ‘rganildi. Berilgan
kiyim modeli chizmasida yelka aylanasiga go ‘shimcha va kirishtirish meyorlari giymatlarining
turli razmer o‘/chamlarida o ‘zgarishi aniglandi. Ushbu metodikaning buyumning o 7nashuv
sifatini oshirish magsadida materiallar xususiyatini hisobga olgan holda yeng konstruksiyasida
turli razmerlarda qo‘shimchalar va Kkirishtirish meyorlari giymatlarining doimiyligini
ta’minlaydigan modifikatsiyasi taklif etilgan. Taklif etilgan konstruksiyalash modeli doirasida
ishlab chigarishda keng foydalanilayotgan zamonaviy materiallar tanlandi va asosiy xususiyatlari
tadqiq qilindi. Buyumning sifatini ta 'minlovchi ishlab chigilgan zamonaviy materiallar tasnifi
asosida  kirishtirish meyorlari tajribalarda aniglandi. Materiallarning tolaviy tarkibiga,
loyihalanayotgan buyumni turi va hajmiy-siluet shakliga bog ‘lig holda yelka aylanasiga
go ‘shimcha giymatlarining tasnifi ishlab chiqildi.

Turli o‘Ichamlar va materiallar uchun berilgan kirishtirish meyorlari va yelka aylanasi
go ‘shimcha giymatlari bo ‘yicha yengni konstruksiyalash yeng giyamasi egri chizig ‘i shaklini
aniglashni taqozo etadi. Uchinchi darajali egri chiziglar yordamida splayn interpolyatsiya usuli
asosida yeng giyamasi egri chizig 7 shaklini avtomatik hisoblash va qurish uslubi taklif etildi. Yeng
giyamasining optimal egri chizig ini xisoblashning algoritmli va dasturiy ta 'minotlari ishlab
chiqildi.

Kalit so‘zlar: yeng qiyamasi egri chizig‘i, formallashtirish, Kirishtirish meyori,
go ‘shimcha, splayn interpolyatsiya, tikuv buyumlarini konstruksiyalash.

Introduction. High quality of garments and minimization of labor and material costs for
their manufacture require the design of a structure that must correspond to the designer's artistic
intent. The laboriousness and material consumption of the process of designing clothing structures
is associated with the repeated production of mock-ups and samples of designed products, which
are necessary for reasonable adjustment of design details and ensure that the finished product
meets the required quality indicators, which makes it difficult to carry out end-to-end computer-
aided design and ensure a good fit of products. The reason for this is the complexity of the design
object, due to many factors: the rapid change of fashion and a significant variety of sewing
materials with different properties, imperfection of design techniques, a large share of creative
work, etc.

One of the problems of high-quality fit of products is the design of the " armsce -sleeve"
assembly. The main problem that the designer encounters when designing this unit is the
uncertainty of the procedure for pairing two elements of the basic base - " armsce"” and "sleeves"
in the existing clothing design techniques [1-4], the variety of types of fabrics used and their
properties - rigidity, dryness, drape and other characteristics, as well as requirements for the
ergonomics of products. The design process of the armhole-sleeve assembly is complicated by the
concept of "fit". For the correct mating of the armhole and the ridge, an accurate mathematical
calculation of two ellipsoidal sections is needed, which, when stitching, must completely coincide,
taking into account the fit along the ridge of the sleeve.

Main part. Based on the analysis of the results of the application of various methods of
designing volumetric-silhouette forms of products in [5,6], a modification of the design of the
basic foundations of women's shoulder clothing by the “Muller&Sohn” technique [7] is proposed.
On the basis of the revealed analytical dependences of the angle of inclination of the shoulder and
the position of the shoulder point, a method is proposed for the automated design of the basic bases
of the shelf and back of women's shoulder clothing, as well as an analytical method for calculating
graphic, linear and arc elements of the drawing of the basic base. As a result of the application of
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the proposed methodology for constructing the basic framework, it is possible to design a mill of
products with a higher level of fit quality.

In order to analyze the problem of the blueprint designing of basic frameworks of the set-
in sleeve and to improve the fitting quality, the “Muller & Sohn” technique was investigated [7].
The advantage of this technique is the use of a small number of anthropometric measurements,
which greatly simplifies and speeds up the process of designing garments and provides a relatively
better products fitting in comparison with other methods [8].

The following initial data are used to design the sleeve according to the “Muller & Sohn”
method:

e dimensional indications of shapes - Druk;

e sizes determined on the basis of the back and forepart design (Shpr, Vpr, Dpr);

e sizes of the finished garment, determined by the model (sleeve width at the bottom - Shrn)

e design allowances (to the wrist circumference - Pozap);

e technological over-measures for shrinkage (PU) along the length and width of the sleeve.

The values of the allowances and over-measures are selected in accordance with the fashion
direction, by analyzing the dimensions of finished garments or orienting on the available
recommendations.

The most important parameters of the designed sleeve are the height of the sleeve-cap
(Vok), the length of the sleeve-cap (Dok), fitting norm of the sleeve-cap along the armsce (N) and
the width of the sleeve under armsce (Shr) or the width of the sleeve-cap (Shok). It is known that
a good fit of the sleeve is characterized by the absence of inclined and horizontal folds on the
sleeve, which is ensured by the correspondence of the sleeve-cap height (Vok) to armsce height
(Vpr) of the finished garment (Fig. 1).

Shok/2

Vok

Vpr

Fig. 1. Relationship of the height and width of the sleeve-cap with the height and
width of the garment armsce.
In the existing methods to determine the height of the sleeve ridge according to the formula,
itis used [3]:

Vok = 0,885 - Dok /0,25 — (Shok /Dok)? (1)
To construct the basic framework of the sleeve according to the “Muller & Sohn” method,
the height of the sleeve-cap is determined by the formula (Fig. 2):

Bok = Bpr/2 — (2/10 - (Shpr + Pshpr) + (0,5 + 1,5 sm)) )]
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Fig. 2. Method for determining the height of the sleeve-cap (Vok) according to the
method of ""Muller & Sohn™
The width of the sleeve under the armsce is determined as a result of the basic framework
blueprint designing, which is compared with the calculated one, obtained by the formula:
Shr = Op + Pop (3)
where, Op is the dimensional parameter of the shoulder circumference, Pop is the
allowance in the shoulder circumference.
A special place in the designing is occupied by the fitting norm of the sleeve-cap along the
armsce (N). The fitting norm of the sleeve-cap along the armsce (N) is the value of the fitting
(Ppos) per unit length of the armsce (Dpr):

N = Ppos / Dpr, hence Ppos = N X Dpr 4)

At the same time, the length of the sleeve-cap (Dok) must correspond to the length of the
product armsce (Dpr), taking into account the fitting norm. Determination of the fitting norm
depends on the properties of the fabric and varies from 0,05 to 0,125. The lower value of the norm
is typical for dry, thin fabrics, the upper value - for soft, loose, thick ones [9].

The dependence of the fitting norm and allowance on the size of the product of various
silhouette shapes is shown in Fig. 3.

9 0,108
0,107

8 0,106
0,105
0,104
0,103
- 0,102
0,101
01

4 0,099
42 44 46 48 50 52 54 56 58 42 44 46 48 50 52 54 56 58

Sizes Sizes

~&—  Psg=4,0sm —&®— Psg=55sm —&®— Psg=7,0sm

cm/cm

Pop, cm
N

Fig. 3. Dependence of the allowance to shoulder circumference (Pop) and fitting
norm (N) on the size of the product of various silhouette shapes
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As can be seen from Fig. 3. the allowance in shoulder circumference and the fitting norm
change their values for different sizes of a given model. At the same time, the values of the fitting
norm, as well as allowances, increase with a change in the size of the product. This circumstance
complicates the production process and, accordingly, affects the quality of the garment fitting.

One of the means to solve this problem is to correct the method for designing the basic set-
in one-suture sleeve framework in order to ensure that the requirement for a constant value of the
fitting norm and allowance for various sizes and types of fabric is met. Thus, the task is to develop
a method for designing a sleeve, which ensures the constancy of the given values of the fitting
norm and allowance for different sizes and for different types of fabric.

Method for designing the basic framework of the sleeve.

Designing a sleeve that provides a predetermined fitting norm and allowance for different
sizes and for different fabric types comes down to defining the shape of the sleeve-cap curve. The
main parameters that determine the shape of the sleeve-cap curve are length (Dok), the width
(Shok) and height (Vok) of the sleeve-cap.

Within the framework of the developed model for designing the sleeve-cap curve, the main
characteristics of modern fabrics are highlighted and investigated: stiffness, stretch ability, density,
thickness, fibrous composition of the fabric, on the basis of which the classification of modern
fabrics is proposed and the corresponding fitting norms are determined that ensure the quality of
the garment fitting. A classification has been developed for allowances in shoulder circumference
Pop, depending on the fibrous composition of the fabric, the volumetric silhouette shape and the
type of garment being designed. Recommendations for the selection of the fitting norm and the
value of the allowance given in tabular form are the initial data for the designing the basic
framework of the sleeve. The validity of the proposed classification has been confirmed by
numerous experiments.

The process of designing the sleeve-cap curve in accordance with the proposed method
includes the following stages:

1. At the initial stage, the silhouette shape of the garment, the fabric type and its properties,
and the size of the garment are determined.

2. The value of the allowance Pop to the shoulder circumference Op from the permissible
range is determined in accordance with the tabular data.

3. The size of the fitting norm N is determined in accordance with the properties of the
fabric.

4. The length of the sleeve-cap Dok is determined by the formula

Dok =Dpr-(1+N) (5)
5. The width of the sleeve under the armsce is calculated by the formula:
Shr = Op + Pop. (6)

6. The shape of the sleeve-cap curve is calculated.

7. In accordance with the shape of the sleeve-cap curve, the sleeve-cap height Vok is
determined.

8. A blueprint of the basic framework of the sleeve is developed.

9. The sleeve is being stitched into the armsce of the garment.

10. The fitting quality of the item is assessed (creases, tensions, folds, etc.).

11. If the fitting is unsatisfactory, then the method for correcting the sleeve design is
determined by changing the values of sleeve-cap width, height or length. The calculation of the
sleeve curve is repeated in accordance with stages 2-10.

12. End of the designing process of the sleeve-cap curve.

To automatize the designing, it is necessary to formalize the procedure for calculating the
sleeve-cap curve.

Let us consider the problem of determining the curve shape of the sleeve-cap contour.
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For a given type of the sleeve-cap curve with the length of the cap equal to Dok, a given
width of the sleeve Shr, it is necessary to determine the shape of the cap curve and the height of
the cap Vok.

Let us represent the curve of the sleeve-cap contour (Fig. 4.) in the form of several
conjugated curves Si, Sz, Ss, Ss, Ss, Se, S7, Ss, S, and passing through points A, B, F, K, C, M, D,
G, Q, E as shown in Fig. 4.

b 4

3

A

A Bx Fx Kx Cx Mx Dx Gx Qx E

Fig. 4. Method for determining the height and curve of the sleeve-cap

Points A and E are the intersection points of the sleeve-cap curve with the horizontal axis
of the basic framework.

Point B - the point of conjugation of the curve segments S; and S; of the sleeve-cap, is
determined in accordance with the method of constructing point Aye of the basic frameworks
blueprint [8].

Point F - the point of conjugation of curve segments S and Ss of the sleeve-cap, is
determined when designing the cap curve.

Point K - the point of conjugation of curve segments Sz and Ss of the sleeve-cap, is
determined when designing the cap curve.

Point C - the upper point of the cap curve, the point of conjugation of the sleeve-cap curve
segments S4 and Ss, is determined when designing the cap curve.

Point M - the point of conjugation of curve segments Ss and Se of the sleeve-cap, is
determined when designing the cap curve.

Point D - the point of conjugation of curve segments S¢ and S; of the sleeve-cap, is
determined when designing the cap curve.

Point G - the point of conjugation of curve segments S; and Sg of the sleeve-cap, is
determined when designing the cap curve.

Point Q - the point of conjugation of curve segments Sg and Sy of the sleeve-cap, is
determined when designing the cap curve.

There is an equality

2 X Distance (A, B) + 2 x Distance (D, E) = Distance (A,E) (7)

Let Ay, Bx, Fx, Kx, Cx, My, Dy, Gx, Qx, Ex - be the values of the x coordinate of points A, B,
F,K,C,M,D,G,Q,E.

In accordance with the method for designing the basic framework, we have
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By, = 1/4(Shpr + Pshpr) )
C,=Dy—By)/2+1+B, (10)
Cy =Vpr/2—=0,2-(Shpr + Pshpr) + (0,5 + 1,5) (12)

where Pshpr is the allowance to the armsce width, determined by the designer.
To determine the position of the point Dy, we have

D, =0,5-Shr + B, (12)

D, = Cy, —1/4 - (Shpr + Pshpr) + 0,5 (13)

Fx:(Cx_Bx)/4+Bx (14)

F, = (C,— B,)/2 +B, (15)

Gy =Dy + ((Dx —Bx)/2 +1)/2 (16)
C,+E C,—F

x = xz X_KYLKY (18)
C, +FE C,—FE

= yz Y+ hy xLKx (19)
_Cx+Dx ¢y, —D,

x = 2 hM LM (20)
C,+D C D

y:yz y_hM xLMx (21)
G,+E Gy — Ey

=T e (22
G,+E G,—E

y ==y theT (23)

where hk=1,2 sm, hm=1,0 sm, ho=0,5sm,

Le= €~ F)? + (¢, — B (24)
Lu = [(6 =D+, - D,)? (25)
Lo= |G = B)? + (G E,)? (26)

Letusdenote L=1l1+ 2+ I3+ 4+ Is+ lg+ |7+ Ig + lg - the length of the sleeve-cap curve,
where Iy, I3, I3, 14, Is, Is, 17, ls, lg - the length of the curve segments S1, Sz, Sz, S4, Ss, Se, S7, Sg, Se.

Grapho-analytical method for designing the sleeve-cap curve is also known [10-12].
However, this method is rather cumbersome for practical use, does not take into account the
relationship between different parameters of the sleeve and armsce, and complicates the process
of automatizing the blueprint designing of the basic framework.

To determine the sleeve-cap curve, we consider the method of spline interpolation of the
curve by third-order polynomials. The sleeve-cap curve is approximated by the conjugated
segments Si1, Sy, Sz, Sa, Ss, Se, S7, Ss, Se passing through points A, B, F, K, C, M, D, G, Q, E. The
coordinates of points A, B, F, K, C, M, D, G, Q, E are used as input parameters for the procedure
for interpolating the curve of the sleeve-cap. Spline interpolation of the sleeve-cap curve can be
performed by the method [13].

Let us denote h - the height of the sleeve-cap curve at the highest point of the curve C, h =
Sy,

Let proc S(A, B, F, K, C, M, D, G, Q, E) be the procedure for spline interpolation of the
third order curves, A, B, F, K, C, M, D, G, Q, E are the input parameters of the procedure,
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proc L(S) - the procedure for calculating the length L of the interpolation curve S.

eps - the accuracy of calculating the sleeve-cap curve length.

dh - step of changing the height of the curve at point C.

Performing the proc S(A, B, F, K, C, M, D, G, Q, E) procedure provides a formal
expression and the coordinates of the sleeve-cap curve points. Let L(S) be the length of the
obtained sleeve-cap curve S, Dok - the calculated value of the sleeve-cap length.

It is necessary to solve the optimization problem: among all possible curves passing
through points A, B, F, K, C, M, D, G, Q, E find such a curve S*, the length of which is equal to
Dok with a given accuracy.

[ Start J

v

Input parametr:
Op, Pop, Shpy, Pshpr, Dpr, Vpr, N
v
Identification:

Dok = Dpr-(I+N)

Shok = Op+Pop
Coordinate identification:
A\, 44.\'. [4:1. h’\', BK. Bl', I)\, («‘Y

v

Coordinate identification:

—> Cy, Dy, Fx, Fy, Gx, Gy,
) K, K\, M, M\'. Q.\. Q\'
v

Draw curve
spline interpolation

Decrease Cy Increase Cy [ End ]
]

Fig.5. Flowchart of the algorithm for calculating the optimal the optimal sleeve-cap curve

The flowchart of the algorithm (Fig.5.) for calculating the optimal sleeve-cap curve
includes the following steps:

Set coordinates of points A, B, F, K, C, M, D, G, Q, E.

M: execute proc S (A, B, F, K, C, M, D, G, Q, E) - draw a curve of the spline interpolation

Execute proc L(S) - calculate the length of the sleeve-cap curve L
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If L= Dok+ eps then stop
Else

If L< Dok then h=h+dh
If L> Dok then h=h—dh
Goto M

Stop

Experimental part. On the basis of the proposed algorithm, software for designing a set-
in sleeve has been developed. As a result of the implementation of this program, the coordinates
of points A, B, F, K, C, M, D, G, Q, E are calculated for the given models, taking into account the
properties of the tissues. Formal expressions are obtained for the curve of the ridge of the sleeves
for various sizes. Below are the results of calculating the curve of the ridge of the sleeves for size
42 (Og-84).

476961072 - x3 +2.1571-107%° - x2 + 1.3185- 10" - x 4+ 0.0000, ifx €1[0,3.6],
—1.2872-1071 - x3 4+ 1.9053 - x% — 6.7271 - x + 8.2307, ifx €[3.6,5.82],
1.6826-1072 - x3 — 6.3591 - 1071 - x2 4+ 8.0625 - x — 2.0461 - 102, ifx €[5.82,8.19],

1.6170-1072 - x3 — 6.1978 - 1071 - x2 + 7.9304 - x — 2.0100 - 10%, if x €[8.19,12.48],

f(x)={ —9.4322-1073-x3+3.3876- 107" - x? — 4.0321 - x + 2.9664 - 10, if x €[12.48,16.33],
6.0919-1073 - x3 — 4.2177-107' - x% + 8.3873 - x — 3.7973 - 10%, ifx €[16.33,19.35],
1.0439-1072-x3 — 6.7414- 1071 - x2 4+ 1.3271- 10! - x — 6.9437 - 10?, ifx €[19.35,23.79],
—2.3688-1073 - x3 4+ 2.3998- 1071 - x% — 8.4762 - 10 - x + 1.0302 - 10, ifx €[23.79,27.36],
—3.6671-1073 - x3 4+ 3.4655- 1071 - x2 — 1.1392- 10* - x + 1.2961 - 107, ifx €[27.36,31.5].

Figure 6 shows the results of the implementation of algorithmic automation tools for
designing the basic base of the sleeve for sizes 42 (Og-84) and 48 (Og-96). The curve of the ridge
of the sleeves with the width Shr and the length Dok was constructed with the accuracy eps, which
meets the requirement of maintaining the fit norm and the increase for different clothing sizes.

) 10 15 20 25 30 3! 5 10 15 20 25 30 35

a) size - 42 b) size - 48
Fig.6. Sleeve-cap curves for sizes 42, 48.

Conclusions.
- amethod for designing a set-in sleeve has been proposed, which ensures the requirements

fulfillment of a constant value of the fitting norm and allowance for various fabric sizes and types;
- a description of the sleeve-cap curve based on the method of spline interpolation by third-
order polynomials has been formalized,;
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- an algorithm and software has been developed for the automatized blueprint designing of
the  Engineering Science and Materials: Technology garment industry and design ~ the artists
int(:nuun,

The proposed method for designing a set-in sleeve allows increasing the efficiency of
design tools and the possibility of their adaptation to changing production conditions, increasing
the level of automation of the product design process, optimizing design procedures and ensuring
a good fit of products. Subsequent articles will consider other aspects of the problem of automating
the design of clothing and improving the quality of clothing fit.
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UDK 677.489.017
TUKYBYNJINK KHMKAMJIAPUHA YUMJIAE TUTUAII MAIIMHACAHUHT
TABMUHJIALI HUJIAHJIPJIAPUHU OINTUMAJI AUJTAHUIIT YACTOTACUHH
AHUKJIALI

J.P.Anop6oes, lII.M.Illoguesa, M.I1.Xonusipos
Tashkent institute of textile and light industry

Annotatsiya. Ushbu magolada “YEUROAZIA ALLIANCE TEX” MCHJ korxonasining
“SHANDONG SHUNXING MACHINERY” firmasini chimdib titish mashinasida tikuvchilik
giygimlaridan tiklangan tola olish bo‘yicha tadgiqot natijalari keltirilgan. Magolada tikuvchilik
giygimlarini tolalarga ajratib,tiklangan tola olishda ta’minlash moslamasining samarali ishlash
parametrlarini aniglash bo‘yicha tajribalar o‘tkazilib,chimdib titish mashinasining ta’minlash
slindirlari aylanish chastotasining optimal giymatlarini topish bayon yetilgan. Tikuvchilik
giygimlarini tolalarga ajratishda tolaning shtapel uzunligi, gayta titilmagan giygim bo‘lakchalari
va ajralib chiquvchi chigindilar migdorini chimdib titish mashinasining ta’minlash silindrlari
diametriga bog‘ligligi o‘rganilgan. Tikuv iplari kiyim tayyorlashda, ularning detallarini
biriktirishda asosiy vositamiz hisoblanadi. Xomashyo resurslarini tejash, to‘qimachilik
chigindilarini gayta ishlab tiklangan tola olish, ulardan sifatli mahsulotlar ishlab chigarishda katta
ahamiyatga ega ekan. Dastlabki olib borilgan tadgiqotlarimiz shuni ko‘rsatdiki, giygimlarni
tolalarga ajratish samaradorligi matoning zichligiga, o‘rilish turiga, tola va ishlatilayotgan ipning
turiga bog‘liqdir.

Kalit so‘zlar: Chimdib titish, tikuvchilik qiyqimlari, togimachilik giygimlari, gayta
tiklangan tola, ta'minlash slindri, tolatitilganlik darajasi,uzilish kuchi.

AHHOTaHI/Iﬂ. B CTaThEC IMPHUBCICHDBI PE3YJIbTAaThL HCCIIEA0BAHUA MMOJIYUCHUA
BOCCTAaHOBJICHHOI'O BOJIOKHA H3 OTXOAOB IIBEHHOT O IIpOHU3BOACTBA Ha H.[I/IH&JIBHOfI MalInHEe
dupmbr “SHANDONG SHUNXING MACHINERY” 8 OO0 “EUROAZIA ALLIANCE TEX”.
B oroii cratee omMChHIBACTCHA, KaK PpAa3ACIMUTh IIBEHHYHO HHUTh Ha BOJOKHA M IIPOBECTH
AKCTIEPUMEHTHI I onpeneeHus: 3G HEKTUBHBIX pab0oYuX MmapaMeTpOB MOJAOIIETO YCTPOHCTBA
IIpU TOJYYEHUH PETCHEPUPOBAHHOIO BOJIOKHA, 4 TAK)KE KAK HAUTH ONTUMAJIbHBIC 3HAYCHUS
CKOpPOCTH Bpall€HHUA IIOJAI0MMUX POJIHUKOB HlPIHaHBHOﬁ MalIuHBbI. HBy‘IeHBI 3aBHUCHUMOCTD
[ITaIeIbHON AJIMHBI BOJIOKOH, KOJMYCCTBA HCPA3BOJIOKHCHHBIX gacTel BBIKPOCK U OTXOAOB OT
AUaMCTpa IMUTAr0MCro MUJINHIpPa I.I.[HHaJ'IBHofI MallluHBI IIPpXU Pa3BOJIOKHCHUHU IIBEHHBIX BBIKPOCK.
IIIBeiiHLIE HUTKHU - HAIll OCHOBHOM HHCTPYMCHT IIPU U3TOTOBJICHUU OACKbI, IPUKPCIVICHUHN €€
,Z[eTaJ'IefI. OKOHOMHUS CBIPpbA U nepepa60TKa TEKCTHUJIBHBIX OTXO10B UMECT 0O0IBIIIOE 3HAUYEHUE JJIs1
IMPOU3BOACTBA Ka4eCTBEHHOU MMPOAYKIIHUH. HpellBapI/ITeJIBHBIC HCCJIICAOBaHUA IIOKa3aJld, 4YTO
3(1)(1)CKTI/IBHOCTB PasaciICHUA pa3spe30B Ha IPAAN 3aBUCUT OT INIOTHOCTH TKAaHHU, TUIIA IIJICTCHHA,
THUIIA IPSKU U TUTIA PICHOJII:?;yGMOfI IIPAKH.

Annotation. The article presents the results of a study on the production of recovered fiber
from waste from a sewing production for using pinch machine of “SHANDONG SHUNXING
MACHINERY” farm at “EUROAZIA ALLIANCE TEX” JV. This article describes how to
separate the sewing thread into fibers and conduct experiments to determine the effective operating
parameters of the feeder when removing the recovered fiber, as well as how to find the optimal
rotation speed of the feeding rollers of the plucking machine. The dependence of the staple length
of the fibers, the number of non-fiber parts of the patterns and waste on the diameter of the
supplying cylinder of the pinch machine during dissociation sewing patterns were studied. Sewing
threads are our main tool in the manufacture of clothing, attaching their details. Saving raw
materials and recycling of textile waste is of great importance in the production of quality products.
Preliminary studies have shown that the efficiency of dividing cuts into strands depends on the
density of the fabric, the type of weave, the type of yarn and the type of yarn used.
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Kupnm. /[ynéna xomamé pecypciapuHu TeXalll, TYKMMAauWINK YAKUHIWIApPUHU KalTa
uIDIa0 TUKIIaHTaH TOJIA OJIUI, YiIapaaH CU(ATIN MaxCyloTIap HIUTa0 YUKAPHUINTA KaTTa aXaMHST
O6epwianty. PecnyOnavkamMu3 TYKMMa4MIMK CAaHOATUHM PUBOXKIAHTUPHUIIHUHT HCTHKOOIUIH
HyHanmuuuiapuad Oupy XoM ameé pecypeiaapyuHu TeXalll, TYKUMauniIuK TOJaIu YUKUHIUIApUHI
KaiiTa nnuiad cudatiy TUKIAHTaH ToJa OJIMII, YJIap/iaH MIl, ra3jiaMa, TPUKOTaK MaxCyJIOoTIapuHU
unu1ad YuKapuin XucoomaHaau.

TukyB umnapu KuiiuMm Taiiéprnamiga, yIapHUHT JAeTaJIapUHU OMPUKTUPHILIA acOCUM BOCHUTA
xucobnaHagu. TUKYB WIUIapU acCOPTUMEHTH Typiauya Oynu0O, yiaap Xoccaidapd, XOM amé
TapkuOH, CTPyKTypacura Kapal TacHu(IaHAIH.

TukyB umnapuHu xoMm amé Typu OyilMua yyTa rypyxra axpaTtuil MyYMKUH (TaOuui,
CYHBMH, apanair). Yiap UIuiad YMKapuil ycynu Oyiinda MMrupuirat ur, 3JeMeHTap Uil BA MOHO
uIiapra axparwiagd. TUKyB HWIUIapu CTPYKTypacu Oyinya XaMm TypJapra axparuiaad
(Kymmnuiap COHM, NUIIMTWITAHIUTH, TeKcTypiam). IIlyHuHraek THKyB WIutapu XoMm amé
TapkuOu Oyiinua XaM TypJyiapra axparuiaaau(riaxra Ui, JaBCaH Ui, KalpoH UI, WIAK WI).

Tuxys unnapu mapmiu Oenarwiapu 6yiinya Kyitunaruya TacHU(IaHaIU: -UIUTATHINIINTA
Kypa (kuiinM-Keyak, mosi03as, TYKyB, KalITauwiuk. )? - Kanunaurura kypa (Caspo Genrucu)?
- Ty3WiIMIIUra kKypa (YHr Ba vamn Oypammnapau 3, 4, 6,9 Ba 12 Kymunniap COHMHA UIITATAIAIIN)?
- TOJIa TapKuOuUra Kypa (nmaxra, 3uFup, UNaK, KUMEBUH TojanapaaH)? - HapA03JaHMIIN Ba TallIKU
KYpUHUIINTA Kypa (Xupa, sUITHPOK, FOMIIOK €K KAaTTUK allpeTiaHral, Mepcepu3alusiaHran)?
- Oysummmra kypa (0K, Kopa Ba paHriM). THKYB MIUIApU Ba MII MAaXCYJIOTJIApPUHU HMIUIATHII
3apypUATHAAH KeIu0 YMKKaH X0JIJ1a ylapra Kyiuinaauran Tanadiap makulaHaIu.

TukyB urutapu Kyiugara tajgadiapra >kaBoO OCpuIM MapT: -YU3UKUA 3UUIUTH Oyitnda
Oup Tekuc OYnIMIIM Kepak? - WI WTCHAHMHT KY3WJAaH SPKUH YTUINM Ba MAaroJa 4YOK Ky3ra
TalUIAHMAaCJIMIu 3apyp? -4O0K MYCTaxkKaMm Ba THKYB JKapa€HHJA HII Y3WIMILIADH MUHMMAJ
OYIMIIM y4yH IOKOPH Y3WJIMII Ky4ura ra Oynumu 3apyp? - IOMIIOK OYIUININ Kepak, OpPTHKYA
KATTHKJTMKIATH UIT SIXIIW 9Y3UIMaian Ba KaOapuK YOK XOcuy Oyummmra cabad 6yinaau? - THKYB
MaIlIMHACH/IA Y3UJIMACIUTY Ba YOK YHJaMIIM OYJIHIIHN yYyH FOKOPH Yy3MITYBUYAHIMKKA ATa OYIUIIN
Kepak? -MyBO3aHATJIaHraH OynaumM, 1 M y3yHJIMKZAru Un 3pKuH xonatia 0ynaranaa Oypanuo,
Ypamm kepakMac? -um To3a OYIUIIM KepaK, TapaMHHHT dTapiinya To3ajJaHMaraHJIura OKkubatuaa
UIJla HYKCOHJAp, TYyryHakjap, [axMOK >KOlap CakjJaHUO KOJMILUIa pyxcaT STHIMaiau.
Kuiikumnapau TUTHO, OJMHAIUraH THKJIAHTAH TOJAJAPHUHT XOCCATapy Ba TUTHITAHIUK
Jlapa)facl acocaH 4YMMIMO TUTHII MAallMHAJIAPUHUHI MINWra, XyCcycaH ToJlajapra akpaTHll
Kapa€Hura OOFIMKINTUHA MHOOATra 00, KaiiTa WAl TEXHOJIOTUACUHHA TaKOMUJLIAIITHPHIII
MYXMM axamusTra sra. TYKUMauwInK YUKUHAWIApUAaH OKUIOHA (oianaHuil OupiaMyd XoM
amé pecypclapuHHM TeXalra, WOUlad YMKapuiaéTraH MaxcyjloTyiap acCOPTUMEHTHHHU
KEHraWTUpHUIIra, MaxcyloT TaHHAPXUHHM Ba YMKUHIWIAD MHUKIOPUHM Kamaitupuiira, uuniad
YUKapHILa PeCypCTEKaMKOp Ba UNKUTCU3 TEXHOJIOTHUS SIPAaTULl UMKOHUATHHU OepaaH.

ByHuHr y4yH Ha3apuii TaJKMKOTJIAp aCOCHAA MKKMIAM4M XOM aul€ Ba YMKUHAWIAPAAH
TOJIA TUKJIAII JKapaéHUHH YPraHUII MaKcaara MyBO(QHKIND.

IOxkopu cudatim kalTa TUKIAHraH Toja OJMII Ba YJIAPHUHI MabIyM MHKJIOPUHHU
apajammMara Kyluml, unuiad 4YuKapuia€TraH WIHUHT TaHHAPXMHM KaMaWTUPUILNTa HUMKOH
sApaTaaM.

TuKyBUMIMK KUMKUMIIAapUAAH OJIMHAAUTaH TUKIAHTaH TOJIAJIADHUHT XOCcallapy Ba
TUTUITAHJIMK J1apa’kacl acocaH YUMAMO TUTHIN MAaIIMHAJIAPUHUHT HMILIUTa, XycycaH Tojajapra
aXpaTull xkapa€Hura OOFTUKIUD.

Nmna® yukapuin caMmapaJopiMIMHM OIIMPUII Ba MaxcyaoT CHUGATHHU SXIINIALI
MacajajJapyuHd €4MII KYI XoJulap/la TEeXHOJIOTMK >Kapa€HJIapHH ONTUMaall OwiaH amaira
ompunagu. Kuiikumimapau TUTHO, OJIMHAIWIAH THUKJIAHTaH TOJAJIAPHUHI XOCCaJapd Ba
TUTWITAHJIMK Japa)acl acocaH YMMJIMUO TUTHUII MalIMHAJAPUHUHT WIINra, XyCycaH ToJjajapra
@XpaTull >kapaéHura OOFMUKIMIMHM WHOOaTra oiu0, KalWTa HWOUIall TEXHOJOTHSICHUHU
TaKOMWJUJTAIITUPHUII MYXUM axamusTra sra. Muuia® yukapuin caMapaJOopiuTrvMHU OIIMPHII Ba
MaxCyJa0T CU(pATUHU SXIIUIAIl MacaJlalapuHu €YUl KYT XoJIapJa TeXHOJIOTUK KapaéHIapHU
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MyKOOWJITan OWjIaH aManira OmUpuiIagu. TabMUHIANI UIUHAPIAp AUaMeTpliapy Ba yIapHUHT
alllaHUII YacTOTaCH MYKOOWJI KHUMMAaTIapuHM aHWKIa0, cuaTiii TUKIAHTaH TOJIa OJIHINTA
SPUIIUII MYMKHH. TabMHUHIANI MOCIAMAaCHHUHT MYKOOWJ HILIANl MapaMeTpIapyuHU TaHJIall
KMMKUMIIapHU ToJajlapra aXpaJuIIMHUHT I0KOPU caMapajopiIiurMHA TabMUHIIAWI1, TUTUIMAraH
ToNanu OYNaKkyalapHUHT YMKUHAWTA XKPATUIIMHA KaMaWTUpaad XamJa TOJIAHUHT IITareln
Y3YHJIUTH Ba MUIIMKIUTUHU Cakjad KOJMINra SpuiImiagd. MyKoOua peXuMIIapHU KyJulail
HaTWKacuJa TEXHOJIOTMK YCKYHAJapHUHI MII YHYMIOPJIUTMHHU OIIMPHUII, 3JIEKTP SHEPrHusl,
XxoMamé Ba MeXHAT cap@UHM KaMalTHpUII HATWXKAcHAa KaTTa MKTUCOAUN camapa OJMHMIIU
Mykappap. Kwuiikummapau THTHO, ONWHAAWIaH THUKIAHTaH TOJAJTAPHUHT XOccajapu Ba
TUTWITAHJIMK Japa)acl acocaH YMMJMO TUTHII MaIIMHAJAPUHUHT UIINTra, XyCycaH ToJajapra
aXpaTull >kapa¢Hura OOFIUKJIMTUHM HWHOOATra onud, KaldTa WIDIall TEeXHOJOTUSICUHU
TAaKOMWUIAIITUPHUII MyXUM aXaMHSITTa 3ra.

Taxpuba maxcaau. TagKMKOTHUHT acocHil Makcaad THUKYBUMIMK KHUUKUMIAPUHHU
ToJlajapra axpatuo, TUKIAHTaH TOJIa OJMIIIA TabMMHJIAII MOCIAMacCHHHUHI caMapalld HIIUIall
napaMeTpiIapuHu aHuKamaan uoopar. KulikuMmiapHu Tojianapra axpaTuO, THKIAHTAH TOJA
OJIMIIJIa TABMUHJIAII MOCJIAMAaCUHUHT caMapalli WIUIAIl apaMeTpJIapiHu aHUKIalIaH noopar.
MocnamMaHUHT TabMHUHJIANI LUUJIUHAPJIApU AUAMETpJIapd Ba YJIAPHUHT aWJIaHUII 4YacTOTacu
MYKOOWJI KUMMaTIapUHU aHUKJ1a0, cu(daTiy TUKIAHTaH TOJIA OJIUIIra SPULIHII MyMKHH.

TaAKUKOTHUHT acoCHii MaKcaJd TUKYBUWIMK KUUKUMJIAQpPUHU ToJlajapra axkpaTuo,
TUKJIAHTaH TOJIa OJIMIIJA TOJIAJAPHUHT INTAmeNlb Y3YHJIUTM Ba MUIIUTHIN KO3((QUIMEHTHHU
caknad KOJNHMII, ToJlajapra TYJIUK a)XpajiMaraH KUHKUM OVIakIapuHUHT YUKHHIWIApra YUKUO
KETUIIMHA KaMaWTHpUII, ToJjajapra a)XKpaTUIIHUHI IOKOPH CaMapaJopJIUTMHU TabMUHIIALI,
TUKJIAHTaH TOJIa OJUII YU4yH TabMHUHJIAII IWJIMHIPJIAPUHUHT ailJIaHUII YaCTOTACMHU aHUKJIalllJIaH
ubopar.

UuMmaub TUTUIN MallMHACH TAabMHHIAINI [WIHHIPIAPUHUHT aWJIaHUII YacTOTACHHH
onTHMaj KUNMaTIapuHU aHuKIa0, cudaTid TUKIAHTaH Toja OJIMIITAa SPUIIUII MYMKHH.
TexHONOTHK >kapaéHiiapra TabCUp 3TYBYM OMHJUIAp MHUKIOpUHN Ba cudaTtuil OYIWIIN MYMKUH
TabMuHIaIm MOCIIAMACUHUHI ONTHMaJl MIUIAI [apaMETPIAPUHUA TaHJIAll KUUKUMIIApHU
ToJlajapra aXpaJUIIMHUHT IOKOPU CaMapaJopJIMIMHM TabMUHJIAWIM, TUTWIMAaraH ToJalld
OynakyaJapHUHT YUKMHIUTA QXXPATUIIMHU KaMalTUpaau Xam/1a TOJaHUHT IITanelb y3yHIUTY Ba
MUIIUKIUTIHEA CaKIa0 KOJIMIITa SPHUIIIIIAIHN.

Jactnabku onu® OGopwiraH TaJKUKOTIAp IIYHU KYPCATIUKU, KUHKMMIIApHU TOjajiapra
QXpaTUIl caMapaJOpJIUTd MATOHMHI 3UWIMIUIA, YPWIMLI Typura, ToJla Ba HUIUIATUIAETraH
WIHUHT Typura oormukaup. Taxpubanu pexanamrupuil Epaamuaa 6apya oMusuiap Oup BakTaa
Yy3rapTUpUIaaM Ba yIApHUHT y3apo TabCUpJIapu XaM 0axoJaHaIH.

“EUROAZIA ALLIANCE TEX” MYX kopxonacunuar “SHANDONG SHUNXING
MACHINERY” ¢upmacuan gactinaOku 4uMAHO THTHIN MalIMHACHAA THKYBUYMIIUK TPHKOTaX
KUUKUMIIApUHUKAWTa WIIA0, THKJIAHTaH Toja OJIMII Oyiuda TaxpuOamap YTKa3WIIH.
Taxpubanan oOJMHIaH HaTIXKajgap acocuja KUMKUMIIApAaH TUKJIAHTAH TOJAHUHI cudar
KYpcaTKH4JIapH, Tojlajapra aXpaTuil camapagopiiird, MOMUK YUKW MUKIOPY Ba YUKUHAWIAP
MUKJIOpY aHUKJIaH/IH.

Taxpuba HaTwXKamapu acocuja Taxpuba KypcaTKM4WIapu amnmnpoKCHUMAIHs KWJIMHUO,
KMMKUMIIapAaH TUKJIAHTaH TOJIAJapHUHT IITAresl Y3YHJIWTH, Y3UII Ky4H, Tojiajlapra akKpaTHIll
camMapaJopJIUTHOMPUHYN TAabMHUHIANI IWIMHIAPU AaillaHuIl dYacToTacura OOFIHKIMTUHU
nhoaanoBYM YUUHYM TapTUOIN MAaTEMAaTUK MOJEIb OJTUHIMN.

OnuHran wmojeiap Ba Taxpuba HaATIDKATapud acocuaa IOKOpUIa KEITHPHITaH
OOFJIaHUIIUTAPHUHT TaXKPUOABUM Ba XUCOOMI arpu un3ukiIapu Kypuinau (1-pacm).

Taxpuda narmxkanapu. FOkopu cudatiu TUKIAHTaH TOJa OJHII Ba YIAPHUHT MabIyM
MUKJIOPUHH apajlaniMara Kymuo, UIMTHUHT (PU3UK-MEXaHUK XOcCajJapuHU MacaTupMacaaH YHUHT
TaHHAPXUHU KamadTtupuiira spumwiagd. Onubd OopwiraH TaTKUKOTIAp HATIXKACH IIYHU
KYpCaTIUKH, YAMIUII MAaTHHACHHUHT TAbMHUHJIAII 30HACHIa KUAKUMIIAPHA KUIUK TE3THKIap/aa
XapaKaTIaHTUPUII Ba YUMAUO TUTYBUM OapabaHHUHT KaTTa OYIMaraH aijlaHUII 4YacTOTaCcH OMIIaH
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aBaiyiad TEXHOIOTHK pexKuMaa KaﬁTa niaiam THKYBUYMUIIHUK KHﬁKHMHapPIHPI CI/I(l)aTJ'II/I TOJIaJIapra
AKpaJIMIIIMHU KOHUKAPJIU Japakaaa TaBMHHHaﬁHH.

0,35 0,4 0,45 0,5 0,55 0,6 0,65 0,7
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1- pacm. Kuiikumiaapaad TUKJIAHTAH TOJAJAPHUHT 1ITaNe] Y3yHJIUIH a), y3Ulll Ky4H 0) Ba
TOJIAJIapra aKpaTHI CaMapaJIOPJIUTrd B) TABMUHJIAI AJIHHAPH aiiJIAaHUII YACTOTACHTA
OOFTMKJIMK rpadury.

1- xucoOuii aTpu UM3HK, 2- Taxpuda KuHMaTIapu.

Xyaoca. TUKyBUWIMK KUHKMMJIApUJaH TUKJIAHTAH Tojla oOJMII Oyiimda Taxkpubanmap
YTKa3uanob, YUMAUO TUTUII MAIIMHACHHUHT TabMUHJIAL LMWJIMHAPJIAPH alJIaHUII 4acTOTACHHU
onTUMall KUMMaTIapy aHWKJIAHTaH, TUKIAHTaH TOJNAJAPHUHT OSHT XM  (U3UK-MEXaHUK
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XYCYCUSTIIApU Tojajapra aXpaTHUll caMapaJopiiurd Ba MUIIUKIUK KO3((UIMEHTH OUpHUHYU
TAbMUHIOBYH [UIMHAP aiiTaHum yactotac, N1=0,48 MuH 7; MKKMHYN TABMUHIOBYM IMIHHAID

aiinanum yactoracu N2=0,60 Mun™ 6Yranacu(aTin THKIAHTAH TOJA OJMIITa SPHUIIUIAIM.
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UDK 685.3
YAPM CAHOATUIA AHTUBAKTEPUAJI MATEPUAJIJIAP OJIMII
TEXHOJIOTUAJIAPU TAAKUKOTH

X.N.Ahmadov, U.M.Maksudova
Tashkent institute of textile and light industry

Annomayus. Maxcyc wmakcangard Tmola03an Typiaud XWI HKIUM IapouTIapuaa,
XApOPATHUHT KECKUH Y3rapuIly OWIaH HIIUTATUININA MYMKHH, IIYHUHTJEK Y30K BaKT HAMJIAHTaH
xonataa 6ynaau. by aca moita63an OynuuFuaa TepU KacaUITMKIaApUra 0JIn0 KelaJuraH TypJIu XUl
OakTepusulap maino OYaMIIM ydyyH KyJaii IIApoMT spaTaad. XO3UPru BakTaa Mmoitad3an
OYUUIMFUHUHT HaM >Koislapua ro3ara KenaJauran 0akrepuan MHpeKnusiapra Kapiy Kypamuil
ycylulapy Wnpiad 4YMKWIMOKAA Ba YIAPHUHT JesApiid Oapyacu MaxCyJaoT MaTepHallIapuHU
MHKpOOIapra Kapi BOCHTAJIap OWjiaH MIMMIUPHINTA acociaHraH. by kuxatman 3amMOypyr Ba
MOFOpra Kapiii XMMOSJIOBYM MaTepHaUIapHU (d4apM, MaTo, HOTYKMMa MaTepuauiap) HIuIad
YUKapHIL MyaMMOCH peciyOJMKaMu3 MapouTHAa ailHUKca 10513ap0, YyHKH 3aMOYypyFiiap UCCHK,
Ky€lLUIM KyHJapaa Te3 Kymasau. Makonaza, 4apM Ba TYKHUMA4WIMK COXacHIa XHUMOSIJIOBYM
MaTepuauiap MIUIad YUKAPUIIHUHT 3aMOHABHM TEXHOJOTHSUIApU TaxXJwil KWIMHIU. By oca,
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KOMMO3UIMSUTADHUHT TapKUOWHU, MaTepuaIapHH Tal€piaml TEXHOJOTHSICH Ba YCYJUITApUHU
aHUKJIaIlTa UMKOH Oepajiu.

Annomayua. OOyBb CIIEIIUATBHOTO Ha3HAUEHUS JOJIKHA COOTBETCTBOBATH TPEOOBAHUSAM
HaACKHOCTHU U N3HOCOCTOHNKOCTH IIpHU SKCIUTyaTaluu B TCUCHUW YCTAHOBJICHHOT'O IIEpUOIA, a B
npoliecce XpaHeHUsl He U3MEHATh CBOMX CBOMCTB. B HacTosiee Bpemsi, 6ojiee BaKHOE 3HaUCHHE
npUOOpeTaloT TMTMEHWYECKUEe M 3alllUTHbIE XapakTepucTuka oOyBu. CneumanbHas oOyBb, C
HU3KUMH TUTHEHUYECKUMU XapaKTePUCTUKAMU, IPUBOJIUT K PA3TUYHOTO POJia MOPAKEHHUSIM CTOII
U TOJeHHH pabOTHUKOB. B cBsA3M c 3TuM mpoliiemMa MpOW3BOJCTBA TPUOKOBBIX M IIECHEBBIX
3aIIUTHBIX MaTepUANOB (KOa, TKaHb, HETKaHbIE MaTepPUAIIbl) OCOOCHHO aKTyajbHa B CTpaHe, TakK
KaK rpuObl OBICTPO PACcTYT B )KapKUE COJIHEUHbIE JHU. B cTaThe mpoaHaIn3upoBaHbl COBPEMEHHBIE
TEXHOJOTMM B TPOU3BOACTBE 3alIUTHBIX MAaTEpPHAOB B KOXEBEHHOW U TEKCTUIHHON
MPOMBIIIJICHHOCTA. JTO TO3BOJIIET OMPENETUTh COCTaB KOMITO3UIIMN, TEXHOJIOTHIO M CIIOCOOBI
MOJTOTOBKH MaTepuana.

Annotation. Special-purpose footwear must meet the requirements of reliability and
durability during operation for a specified period, and during storage must not change their
properties. Nowadays, the hygienic and protective characteristics of footwear are becoming more
important. Special footwear with low hygienic characteristics leads to various kinds of injuries to
the feet and legs of workers.In this regard, the problem of the production of fungal and mold
protective materials (leather, fabric, non-woven materials) is especially relevant in the country,
since mushrooms grow quickly on hot sunny days. The article analyzes modern technologies in
the production of protective materials in the leather and textile industries. This allows you to
determine the composition, technology and methods of preparing the material.

Keywords. Composite materials, polymers, microstructure, air permeability, hygienic
properties, requirements, natural leather.

Kupum.

V36ekucron Pecniyonukacu Ipesuaentununr 03.05.2018 iinngarm Ne 1K 3693 -connu
“YapM-nioiiab3aq Ba MYWHAUWIMK COXJIAPHHU DPUBOXKJIIAHTUPUII Ba SKCIOPT CATOXUSATHHU
OIIMPUIITHY sTHaJa parOaTIaHTUPHUII Yopa-Tagoupiapu Tyrpucuaa’” ru Ba 27.02.2017 nngaru No
T1K 2800 conu “Y36eKuCTOH pecybINKach Ba3sUPIMKIAPH, HAOPAIAPH BA TAIIKHIOTIAPHHIHT
dopMany KuMMM-OOUUIApUHU WIUIA0 YUKUII, CTaHAApTJIALITHPUIL, TacIWKJIAll Ba Taiéparin
MEXaHU3MUHH TapTHOra COJNMII 4Yopa-TaaOHpiapu TYFpUCHIA’ THU KapopiapHuua 3aMOHABHA
WIMHUH acOCJIaHTaH Ba KyJjal, Typiau Basudara sra XMUMOSBUM KUHUM Ba IMMoHad3al, TErHIILIN
KS"pKaMJII/IJII/IK, TMT'UHCHUKIIUK, OPrOHOMUKIIMK, EMUPUIIMIITa, HAMJIUK, FOKOPU Ba ITACT Xapopatiiap
TabCUpPUTa YUAAMIIMINK Ba OomiKa cudaT Me3oHIapura tanad Oepaguran sHru maro, popmanu
KUMUM Ba moia03ajlapHu MILIA0 YMKHUIIHUHT SITOHA JU3alHU Ba CTaHJIAPTH KOHIICTIUSICUHU
unuIad YuKuI Oyinya yopa-Tagadupiaap MaXMyH Ky3aa TyTaiaras [1].

Maxcyc Makcaquiap y4yyH Moia03an MabiyM BakT JaBOMHUJA MIUIANI >kapaéHHMIa Ba
CakJall BaKTUAA Y3MHHUHT XYCYCHUATIAPUHHU Y3rapTUPMACIUK YUYH UIIOHWIMINK Ba eHuIuIra
YUIAMJIMJIMK Tasiabiiapura ’xaBod OepHIy Kepak. XO03Upru BaKTAa MOoHad3auIapHUHT THTHEHHK
Ba XMMOS XyCYCHUSTIIapH KYIIpoK Myxumaup. KaM rurueHuk xycycusitiapra sra OyiaraH Maxcyc
noita0d3an 6011Mp Ba OEK MaHKAJAPUHUHT TYPJIU XU IIMKACTIaHUIITa OIH0 Keaau.

[oitaG3an KUWMMHUHT MaxxOypwili KHUCMH XHCOOJaHAaaW Ba HMHCOHHUHT IKUCMOHHUHN
XOoJlaTUra, alHUWKca Maxcyc nona03an xakuja ram KeTraija, Ce3Wjapiud TabCUp KHIIAJIu.
O€knmapHu TamIKM TpaBMAaTUK (MEXaHMK Ba XapopaT) TabCUPUIAH XHUMOS KHIWII YYyH
MYyJDKaJIJIaHTaH —TMoia03al  KynmuHYa OEKIApHUHT OSKUJAUM Ba KalTapub OYynMaligurax
Kacaimukinapura onu6 kemaau. Uy ca®abmu, moiaG3an caHOaTMHHMHT BasudanapuiaH Oupu
Hadakat oKopu cudatin, 6k O€K MaHXKaCUHU YMYMHUU Ba MpodeccuoHas KacayuIMKIapIaH
XUMOS KHJIa OJIafUraH noriad3ai Uiuiad YMKapuIl YUyH TEXHOJIOTUsIIAp SPATHILIUD.

Ymby coxana xaaan u3aaHuIuIap oaubd Ooprmimmra Kapamai, moad3an KyJIailsIarTHHUHT
eTapiu Japa)kajia SMaciIuru O€K MaHKaCUHUHT IOpUII AaBpuaaru 6aw3u Oup orunuiapu Oyiran
odamiiap COHHMHHHI OIIWINHHHA TS’/XTaTMaSIHTI/I. TToita03an MYMHUHT HOMYKaMMaJl IOaKJIu Ba

Textile Journal of Uzbekistan Ne1/2021 104



TapKUOU TYpJIU XHMJI OEK KacaJUIMKJIapura oMb Kejnaau Ba KynuH4a Oy KacaJTIMKHUHT TPOTPECCUB
PUBOKITAHUIIINTA XUCCA KYILIAIH.

KaMm rurmenuk xycycusriapra sra OyiaraH maxcyc nonadsal, KyNMMHYA HMITYMIAPHUHT
Oonmup Ba OEK TMaHXAJTAPUHU TYpPIAH XU I[IMKACTJIAHWINWATA OJUO KeNuiu cababiu,
M01a03aTHUHT MHCOH CaJIOMaTJIUTUra TaAbCUPUHU YpraHuil Oyiinda yTKazwirad (U3UOJIOTHK Ba
TUTUEHUK TaJKUKOTIap, HadakaT moitad3an Taiépnam ydyyH marepuamiapra OYiraH TMTHeHUK
tanabmap Ba YyHAaH (QoiganaHuIn mapTiapyd HaTWKaJlapuHu, Oankd YHU Taiépramn
TEXHOJIOTHSICH, IIYHUHTJIEK TU3aiiH XYCYCHUSTIApUHU UILIA0 YNKUII UMKOHUHU Oepajy.

IToita63amapHUHT (PU3HOIOTHK Ba TMTUEHUK OAXOCHHU YTKa3uIlAa, OupuHYM HaBOaTa,
WHCOH CaJOMATJIWTUTa TallKH OMWJUIAp "MHCOH-TIoWa03am-aTpo-MyxuT" THU3UMHUIA TabCUP
kunmy kepak. Ly Gouc, doinamanuin XyCyCUSTUHUHT Mypakka® KOMIUIEKC KYpcaTKHWIapH
opacuja noiad3an MaTepUaUIApUHUHT TUTHEHUK XYCYCHUATIapU HT MyXUM XucoOnaHaau. bytyn
IyHENA TEepU KaCaUTMKIApHU MPO(UIAKTUKACH MYXHUM axaMusaT KacO sTMokia. Kympok xapouit
KHCM Ba Kyd4 WIUIaTap TU3UMJIAp, LIylap >KymilacuJaHaup. AifHaH 11y epja MUOJEPMUSHUHT
(TEpUHUHT €HHJIFM MOWIAIl MaTepuaiapu OuiaH M(pIOCIAHUIIN, MUKpOXKapoxariap, kacOui
KUIUM Ba Toiab3a/utapHy Y30K BaKT JaBOMHIA KMUHO FOPHIL, KXUCMOHHUH IOKJIamanap OusiaH
OOFNUK OYNIraH Kyn MHUKIOpJa TE€p aXpalWllH, YKyB, KyTKapyB onepaunusiapy, npodeccuoHal
cropT OWJIaH IIYFYJUIAaHUII Ba X.K.) 103ara KeJIHUIIuTra Xu3MaT KWIyBYM oMIUIap MaBxyl. bynnait
IapouTiapaa MaxCUil TWrueHara Tanad Japakacuia amall KWIHII JKyAa KUHUH €KU yMyMaH
UMKOHM WVK. Tepm Kacamnukiapu ojarna, CEeKWH Kedaaurad xapaéH OYyimO, >KMUCMOHMMA
KUAHAJIMIIAH Tamkapu, Oerobra pyxuil a3o0 xam Oepaau, 4yyHKH OOIIKa KacayTMKIapAaH
(dapkiu paBuiaa yiap arpodaaruiapra ce3ujapia Oyiaran Tamky Oenruaapra xaM sra 0yiaau.
[y Hapca XM MabJIyMKH, KaCaJUIMKHU JABOJIAIIIAH Kypa, YHUHT OJIIMHU OJUII OCOHPOK. Iy
cababim Makojiama, Ma3Kyp TEpH KacaUTMKIAPUHHU camapaid Npo(HIaKTUKAa KWW YYyH
OakTepusra Kapiiy XHUMOSBHIA MaxCyc Monad3amHu spaTuil Oyiinda onmd OOpwiraH TaAKUKOT
HaTHKallapyu KeJITUPUIITaH.

Tankukor o0bekTIapu Ba MuLIa0d YuKapum ycysnapu. Camapanu MaTepuauiapiaH
doiinanaHui  Ba  OKOJOTMK  TO3a  MaxCyJOT HWNUIA0  YMKApHUII  TEXHOJOTUSICUHU
TAaKOMWUIALITUPHIL, YapM Ba TYKUMAUWJIMK CAHOATMHHM PHUBOKJIAHTUPUIIHUHI YCTYBOP
nyHanuumapuaad oupu cudaruna kypcatwiMokaa. [2]. Kenr accoptumentaaru moia03an Ba
Maxcyc MaTepuaiyiap MaBXKy[UIMTHra KapamaciaH, OyTyH ayHE Oyiinald sHrM MaTepHauIapHH
unuiad  YMKWII, MYCTaxKaMm KOHCTPYKIMs, Toia03an (GyHKIHOHAUIMTMHU Ba cudar
KYpcaTKU4JIapUHU OLIMPUII OYinYa TaJAKUKOT UIJIApU Kajai paBulga oaud 6opmiMokaa. XX
acp oxXupJiapuaa *KaxoH aMajduETHa KeHI KyJUIaHWIaJuraH MaTepuauiapra OakTepusra Kapim
(MukpoOra Kapmmu, 3aMOypy¥fra Kapiiu, pernejuIeHT, YUpHUIIra Kapiiv) UIUIoB Oepum Oyitnua
TaIKUKOT WIUTApU PUBOXJIAHIU. X03upru KyHaa EBpona, Amepuka, Poccus, Kanyou-I1lapkuii
Ocwué€ naBnaTiiapu OMOIHIap UIIUTA0 YMKApHUII OYitnda eTakuu xucoOnanaau [3].

Tabuuii yapm ToJIay Ty3WJIMIITa 3ra Oyiran nmoaumepanp. Yapm "Hadac ommm" Tadumit
noJuMep Marepuanu cudaTuia, TMITUSHUKIUTY Orian TaBcugianany [4].

XalBOH Tepwiapd 4YapM Ba MyiHa xomamécw xucoOjaHaau. Yapmiap HITUTATHITAIIT
Makcaaura Kapab typT cundra OynuHamgu: a) moriad3an yuyH (modab3aJIHUHT OCTKH Ba YCTKHU
KHCMH Y4yH); 0) arap-xabayk y4dyH (oT a0O3ayuiapu, )KHX03J1apy Ba oJamiiap y4yH); A) TEXHUK
(Tacmanap, MalHa JeTaNIapy YIyH);  €) KHHUM-aTTOPJIMK YapMiiapra: KHiuM, KHAUM-0011I Ba
aTTOPIMK (KYJIKOM, aTTOPJIUK Ba cadap Oyromiapu y4uyH) yapmiapra 6yiausHaau [5].

YapMm caHoaTuAa KYJUIaHWIAJWTaH XOMAal€ KyWIupru OWjlaH KacaJlJIaHUIIA MYMKHH.
Wudexiuon, 1e6 TyMOH KWIMHTaH XoMallé Ae3uH(eKIns KUIMHULIIN Kepak. Tepu XoMalécuHu
CTepUJIM3alus Ba Je3MH(EKIUsAIAIl raMMa HypJIaHTUPUII OPKAJIM aMajra OmMpuiIag i, aMMo 0y
TepuZaH WIUIA0 YUKAapWiIraH XoMamé Ba TEPUHUHT (PU3MK-MEXaHMK XYCYCUSTIAPUHUHT
Ce3UJIapiIy Japa)xaa nacaluiura ojauo Keiaau, arap paguamus Typiy XuiI XUMos KyIuMyaiapu
WINTHPOKUIA aMalira OIIMPUIICA OJIJMHHU OJIUII MYMKHH [6].

XuMosiBUI  MakcajuiapAa  (QoijganaHWiajdraH MOJUMEp MaTrepuan Oyromiapura
MUKpOOJIapra Kapim XyCyCUsTIapHU OepHIll YU4yH, YIapHU MOAU(PHUKALMS KUIUIL 3apypPIHP.
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Marepuamuiapra OakTepusira Kaplld Xoccajap Typiauya ycyimaap OwiaH Oepuiiaiu.
TepuHH, ynapHH CcakJall Ba TAIIUII YIyH aHTH(YHTaJI Ba aHTUOAKTEPHAJ UILIOB OEpHI yCyIn
MaBxyn [7]. Ycyi XpoMITH OIJTAHTaH TepUIiapra aHTHCEITUK TPenapaTIapHu IIHMAXPHUII OPKAJIH
UIDIOB OepHIIHM Y3 WuYWra ojJaaud. AHTHUCENTHK cudaTtuia TOJIMMHUHEPAT MaxcyiloTiap
UIIaTWIa M, TaOuMi KazuiMma OYiaraH HOMeTasl MUHepajUlap/aH OJMHaiau. bupok, tepura
UIUIOB OEPUIIHUHT YOy yCyau akaT yHU CakKJall Ba TAlIMII YUyH KYJJTaHUIA]IH.

KynakoBa P.B. Ba Gomika TagkukoTymiap TOMOHUAAH TEPUHHM aHTUCENTHUK — ap30H, KaM
TOKCHK PEarcHT OWiIaH MUMIUPHUII ycyinu unuiad uukuiran [8]. Antucentuk cudaruma N,N-
mumetit, N,N-1uanmuiaMMOHui XJIOPUAHUHT OJTHHTYTYPT THOKCHIU OYIIraH CONOJIMMEPHUHUHT
CYBJIM DPUTMACH UILIATHIraH. YOy HIIOB OepHIll HaTHKacuaa OapKapop Ba y30K MyAJaTiv
MOFOpTa Kapli TabCUP KYpcaTwirad. by ycyn TeXHOJIOTHK KUXaTAaH COAla, OUPOK, Y XUMOSBUIA
MaKCaIard 9apM y4yH KyJUTaHUIMAWTH.

Ky3un C.K. Ba Oomkanap TepuHr MOAU(UKAIMSIIA YCYyIHHU UILTad ynkuirad [9]. By
YCYIT FOKOPH OMOIIHIAN XYCYCHATIIapTa ATa Moiad3auTapHUHT WIKH KUCMIITAPHHU UIDTa0 YMKapUTIT
yUyH MYJDKajslaHraH. MoauuKkalnuslaHran Tepura Kym OOCKWYIM TapKHUOWH TY3WJIMIIHUHT
KoJTareH 0a3acy, OIUIOBYMIIAP, OIICH3IAHTHPYBUWIAP, EFJIOBYM OMpUKManap, KyMyll Ba
ANKUIMETHI-OCH3WIAMMOHUN  XJIOPUJHUHT  HaHO3appajapyd  KYpUHHUIIUAArd  Ouonuaal
KyImuMJanap Kupaad. YOy TaaKUKOT HaTWXKacuia Maigo OyiraH YapMIIapHUHT OHWOJIOTHK
(aomnmuru 6axoJaHMaraH.

Tepunu antudyHran Ba aHTHOAKTEpUaja HWIUIOB OEpHUIN yCcynwra Kypa, SpuM Tauép
MaxcCyJaoT €KM OLUIAHTaH TEPUra AHTUCENTUK IpernapaTHU — 3PKUH BUHWIKAPOOH KHUCIIOTa
KYIIWIaIUTaH JIAHTaH Ty3W €KW IepHil BUHWIKApOOH Kuciotacu mmmMaupuiarad [10]. bupok,
MyaudIap UIUIOB OEpUiIraH YapMHUHT TOKCUK XYCYCUSTIAPUHU TaxJIWI KUIUIIMAraH.

B.M. Enuncon Ba Gomkanap 6uojaoruk ¢aosi HAaHOKOMIIO3UT MOJIMMEP MaTepuajl OJIUII
ycynuad uiniad yukuinrad [11]. By ycynaa kuMéBuii gaon Ba MHEPT ra3 MOHJIAPH OKUMIIAPU
TabCUPHJIA YIJIEPOJHH Y3H/1a )KaMJIOBUM MaTepHaira KomiaMa KUpUTHINO OMOIOTUK KUXATIaH
Oup xun OynraH MOJMMEp MaTepual I03acHuia HAHOCTPYKTypald MIAKJJIAHTAaH CHPT XOCHI
KWJIMHIaH.

I1.A. Byrarun Ba 6omkanap [12] mukpoOra Kapiim npenapaTt OujIaH BUCKO3aJIM IITAIIEI
TOJIJACHHHU OJIMIITaH. by ycysn maxiijgaHrad BUCKO3a UIIMHU FOBUII, UITHU CUKUII Ba oxupuiaa Ab
KaTaMHH CYBJIM DSpUTMacu OwiaH Kaita wnuamgad uoOopar. OnuHraH MaTepUaHUHT
MHUKpoOJapra Kaply XycycHsTiapu sSXIIWIaHraH. OUiaTpiaHraH XaBo OKUMHU OpKaliu (Guiarp
KaTJIaMUJaH TOJNIAJapHU OKHWIIMHM XUCOOra OJMaraHjaa, a’pOJUHAMUK KapIIMIMKHU
Kamaiituprad. bupok, karamun Ab nan ¢oiinananranga sXTuér OYauIl Kepak, YyHKH KaTaMUH
SPUTMACH TAbCUPHJA TEPUIA KHYUTHII XyCYCHATH HAMOEH OYau.

J1.0.ITonkomaes Ba Gomkanap [13] rua3many YaHITIATUII OPKAJIK HAHOYITYAMITH KyMYIII
3appajapy acocua1a MUKpoOIapra Kapiiy XyCycusiTiapra sra KaJoKJIanl MaTepuaslapuHu OJIUII
TEXHOJIOTUSICUHU UIIIa0 YyuKAuIap. Y KaJoKIall MaTepUalvHu Iua3Ma (akeauIaH MabiiyM Oup
Maco(ara CIDKUTHUIIHY Y3 WYHTa OJIafH. YIIOY YCYTHUHT KAMYMIUTH - JIEKTP SHEPTUACUHH KYTI
caphIaHUIITHIND.

Haitmos Jlaiimo K. Ba Go1ikanap MUKpoOGIapra Kapiiy akpui MaTepuaiap OJIMII YCYIUHU
uiad yukaniap [14]. Yeyn kymylra acocyiaHral LeoauTiaap, TUTaH, IMPKOHUH Ba Kanail kabu
IV BajneHTin MeTaiap, aHTUMHUKPOOIW IIHINA KOMIIO3UIMSJIAD Ba KyMYIl HaHO3appaiu
KYIIIMYaIapHU, KyMYII aCOCUAAru aHTUMUKPOOJIN areHTIapHH KYIIHO SpUTYBYH NOJTUMEPIapHU
¥3 muura onaau. bupok, ymoy yCyTHHHT KaMUWIIMTH YHU I0KOPY Xapopatia HIUTAluanp, 0y oca
SHEprus cap(HuHU OMIUPATH.

JI.W. 3onuna Ba OolIKalap aHTUMHUKPOOIU XyCycusTiIapra ara ruapodui TYKUMadrInK
MaTepHaiapH MIL1ad YMKapHIl yeyauHu spataunap [15]. ¥V marepuannu nomuamdonut Ounan
OapKapopJalITHPUITaH KyMYIl THAPO30J OWIaH KaWTa unuiamjaan ubopar. bupok, Oynmait
MaTepHall XMMOSIBUM MaKcaajapa UlaTUiIa urad TaOuuil yapMHUHT YpHUHU O00ca onMaiiiu.

AHTHMUKPOOJIM XyCyCHATIApra sra OYiraH MOJMMEp KOMIIO3HIIMOH MaTepHaulapHU
spatuil ycynu MaBxya [16]. YV Ouonorumk ¢aon mommmep NpenapaTHHA HMMOOWMIHM3ALUS
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KWnnyiad ubopar: comonuMep Komiieked (H-(2-ruapokcumporuin) MeTakpHiIaMuI-aKpHil
KHUCJIOTA + FeHTAaMUIIMH acocu1a) Gocopiu LEIUTI0I03aIH EKH YTIEPOI TOJIAIN MaTepralljiap/iaH
nb6opat. bupok, Myamungaap oaMHraH MaTepragTHi TOKCUHIUTUHY TaAKUK KWJIMarasiap.

Hanoymuamnu wmertamn 3appaiapunad (oWgamaHraH Xojjga ojamjap y4yH TOKCHK
OyiMarad aHTHOAKTEpHaN TYKUMAYMINK MaTepHaUIapUHK UIILTa0 YMKApHIT yeyau MaBxyx [17].
VYiap ¥3mapuHUHT TAbCUPHUHA HAM—WCCHKJIMK OWJIaH OMp HeYa MapTa MIUIOB OepHIl JaBOMHUIA
caknab Komamuwiap. AMMO MHUKpoOiapra Kapiid BOCUTAHU OCPHUIIHUHT YOy yCyau TaOuHii
Tepura KyJIJaHWIMACIUTd MYMKHH, YyHKH KypuTuil xapopatu (80 man 150°C raya) mummin
XapopaTuaaH I0KopH 0yianu.

FoBaknm marepuamay MoauuKas KHIyBYH KOMITO3UIIMOH TapKUO OWMJIaH IIMMIHPHII
yeynu MaBxkyn [18]. Kymym HaHo3appamapHUHI CYBIM-OpraHUK 3pUTMAcH OYimO, Maxcau
SpUTMaJa IOBWINO KypuTWiIaau. YOy YCYJIHUHI KaMUWIMKJIApU MOAU(UKALUsAIaHTaH Guitp
MaTepHAJUTAPUHUHT CYBIM MYXHUTAA HIIJIAIl BaKTUAA YIAPHUHT aHTUMHUKPOOJUK TabCHUPUHUHT
OEKapOPIUTH XUCOOIaHATH.

AHTUMUKpPOOJIMK MaTepHalHU SpaTUIl YCYIW MaBxXyJ OYnuO, yHoa um rasiama
KYpUHMIIUAATY LHEJUTI0I03a MaTepuany €KUM 3UFUP MaTo Y3Uaa Maiia 3appaid MeTaul KyMYIIHU
cakaiayu. Yly MaTtepuaiap I0KOpH 1apaxka ard aHTAMUKPOOIIMK TabCcUpra 3ra Ba OaKTepHIIn
BocuTanap cudaTra UIUTATHIALIIN THOOMI KUMUM, MYKU KMIHM Ba TUTHEHA OyIOMJIapUHH UIILTIa0
YUKApUIIl yYyH MIUTATHIAIIN MyMKHH [19]. Bupok, ymly maTepuaira HaM HCCHUKIUK OWJIaH
WIUIOB Oepuiranja, YHUHT OaKTepuUUAIUK (AOUIMTMHU Ce3Wlapiu Japakaga mnacailuium
Ky3aTHJITaH.

Kumésunii Tomamap (momumponmiieH, mnoamdpup, TMONMMAMHA) acocuja HOTYKHMa
MaTepualIapu, UIYHUHTEK MoJudukarop cudaruia HWIUIATUIAJUraH KPEeMHHMHA OpraHuk
npenapaTuHu oy ycyiau unuiad yukwirad [20]. Momudukarop cudartuma, dapmaxodopin
OpPTaHOOKCUCWIIMJI JIMTaHAJapu OYNTraH MOJNMATOKCH CHIIOKCaHaaH (Goimananwirad. Yoy
YCYJAHMHI KaMYWIMKIApU: Marepuan Oapkapop apoMaTuk xujara sra Oynranu cababmnu
UCTEhMOTYMIIAPAA AIIICPrUs KEATHPUO YMKAPUILIUA MYMKHUH.

[enmrono3anu TYKUMaYMJIMK MAaTEpUAIMHU alleTaT Ty3H €K JaKTaT €KW MPOMUOHAT EKU
KyMYII Cya(aTHUHT CYBIIM 3pUTMAacH EpaMuIa MUKpoOIapra Kapiiy mapao3iail yeyiu MabiyM
[21]. Ym0y yCymHMHT KaMYHJIMKIApW: TAOMUI MOJUMEp MAaTePUATMHUHT KUCKAPUIITU Ba KypHO
KETHUIIINTa 0JINO KeJaJuraH KyWwId CUKHII Ba KypUTHII XHCOOIaHaIH.

TyKkuMaHu MOJUTeKCaMETHIIEH T'yaHUIUH THAPOXJIOPUAM OuilaH MIuioB Oepuin Oyiinda
UXTHPO MATeHTH MaBxyn [22]. Muc anerat €ku IMHK aleTaT; CHUpKa KHCJIOTACH Ba CyBJaH
¢doitnananmwirad. Ham wMyonmaxkagaH KelMH TYKMMa aHTHANEpPruk Ba OaKTEPHOCTATHK
XycycusiTiapunu 6epaan. bupok, Oy ycys TepuHH MHUIIUII XapopaTHIaH I0KOpU OYITraH UCCUKIINK
owran unioB 6epunt (130-180 °C) tydaiinm Tabuunii Tepura KyITaHUIMAKIH.

Tabuuii monMMepiap acocuaard MHKpoOJapra Kapiid Y3uga KyMYIIHH CaKJIOBYH
MaTepHaIapHU OJHIN YCyiu MaBxya [23]. AliHan TaOuuii WAk TOJNACHIEK, YHIAaH, CYBHHU
3apapCU3IAHTUPHIN YIyH (QHUITp, WYKM KHWAM Ba TYIIAK SKWJIApH, THOOWN KWUHUM Ba
OaxTepunu] OOFIalll BOCUTACH UIIUTA0 YUKAPHIL YUYH (OoHJamaHUuIl MyMKUH. MaTepHramHu OJIUIIT
yCyJIM KyMyIl HHUTPaTHH HIAK TOJIACH KYPHHUIIHMIA TaOWHMA TOJMMEp CYBIM JPUTMACUTA
HIMMIUPUIT OpKaJId onub OGopuirad. by yCymHUHT KaM4Miauru: Myauiddiaap MaTepUaTHUHT
acocuil (oiianaHuIl XyCyCUSTIapUHU YpraHMarasiap.

Myannudnap MukpoOnapra Kapiid TapkuOuga Kymylmn OViraH 3SHAONPOTE3NapHU
OJIMITHAHT MKKHTA YCyJdWra maTeHT ojuirad [24]. Ymly ycy/uUlapHUHT KaMYHJIMKIApU KYTI
SHeprus Ba pecypc capraHUILIUAND.

[Tatoren kacamnuk Ky3raTyBud Quiopara OHOJOTHK (aona TabCcup KypcaTaauraH
Marepuaiiap OJHMII yCyiura mnarteHT onumrad [25]. By MarHuTpoHIM COYHMII KypUIMa
KaMmepacuaa amaira OIIMPWIAJUTaH MaTepUaJHUHT CHUPTUTra MeTaJll KOIJIaMaHW KYIlamijiaH
nb6opar. Korutama xocun Oynranfan CYHT, MaTepHal MMacT XapopaTiu Ija3Maja, nact 6ocumaa
MoJIMMEepJIaHMalIurad razja uunuioB Oepuniagu. bupok, ymoy TagkMKOTAa OJMHIaH YapMHUHT
TOKCHK XYCYCHSTIapH TaXJIMJI KWIMHMAraH.
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Lemrono3anu TYKUMauMIMK MaTepHaUIApMHU MUKpoOJIapra Kapiiy mapao3iaul yCcyiau
nateHTnanran [26]. TYyKuMadmiuk MaTepuauiapy MHKpoOra Kapmu wMonna, (ykcuHmap
TYPYXMHUHT TpupeHWwIMeTaH OYEKIapu spuTMacu OWiaH MIUIOB OepuiraH. YOy yCyJTHUHT
KaMUYWINTH, YapM MaTepUaJIMHUHI WHCOH TepUCH OWJIaH y3BUHM anokKajaa OYIMII HaTHXKacuia
I'YaHUJIMHHY FOBUJIMIL 3XTUMOJIU OOPIUTUAND.

Myamudnap TyKuMa MaTepuasiapura MUKpoOra Kapiiud XyCYCHSITJIIapHH OepyBuu
KOMITO3UIIUS UXTUPO Kuiauiap [27]. YHUHT TapkuOuIa ajakul AUMEeTHIOCH3MIIaMMOHHUM XJIOpU/L
(xatamuH ADB), mMukpoOnapra Kapmu mpenapar Ba CyB MaBXyJd. AHTUMHKpPOOIM mpernapar
cudaruga Kanuid Homua €ku HaTpUl H-cyndaMua00eH30JaMUHOMETHI cyadar €K HOAMHOI
TypyXUJaH TaHJaHTaH peareHT KyJUulaHwiraH. BUpok, TakauMm STuiaraH ycya Kyo 3Heprus Ba
pecypcnap cappuHu Tanad Kuiaaau.

buonmnan xycycusitnapra sra OyiaraH MoAM(HKAIUMSUIAHTAH YIJIEPOJITIM HOTYKHMa
MaTepHaIMHK OJHUII OYindya UXTUPO MAaTeHTH onuHraH [28]. Yceynra kypa, MoaupUKaIUAIOBYN
SPUTMAHUHT CYBIU JUCHepcuscy Tal€pnaHaau. Y KyTOCU3 3pUTyBUMAAa cUPT ¢aoia Moija
acocuza Tai€priaHanu. YIIepoaiu MaTepuaTHi MOIUGPHUKALMIIOBYN SpUTMaJia yIIjIaml BakTH 9
coarnaH kam Oynmaciauru kypcatwirad. OkoBa cyBaaru cupt-¢aos MoJIJalapHUHT
KOHIIEHTPALUsCH MUHUMAaJI OYAryH4a WIUIOB OepuiraH MaTepHalHU JUCTUIUIAHTAaH CyB OMJIaH
roBWIaau. bupok ymoly ycymHu Tabumii Tepura Kyyuiad 6yamangu.

XuMosBUH ~MaTepuaiap Basudacura Kapad, (UMK Ba MEXaHHK OIEpalMOH
XycycusTiapra sra Oynumu kepak. O3 MUKIOpJAAru apajaliMaJapHy ¥3 UYMra OJUIIM, TOKCUK
OyiMaraH Ba rHMOAJEPreHUK, XUICH3, THPUK OPraHU3M TYKHUMajapura MOC KelaJuran Oyiumm
kepak [29]. Ilnasma momuduranmscuman ¢oiganaHrad Xojiga MHUKpoOiapra Kapiid dapMm
MaTepuas MIUIa0 YMKApUII TEXHOJIOTHSCH TaKIU( STWIraH. YCyl, aHbaHaBHH TEXHOJIOTHUS
oyitnua BUE xymmmMuacu Owian UIILI0B OepulIll, Kyl TEpUCHIaH XPOMIIH OIIJIAHTaH YapMHH OJIMIII
Ba KeHHMHYaNMK Tuia3Ma ¢a3acuiaH KOHACHCALUMSUIAHUII HATWXKAcHa TUTaH HUTPHIUIAPU Ba
radyHIyM acocuia MUKpoOJIapra Kapiy KoruiaMaiapHi MIMMIUPUIIHY Y3 waura onaau [30].

Haruxanap taxjmian. XUMOSBUM Makca[ulap y4yH MaTepUaUIAPHUA Y3rapTUPULIHUHT
IOKOpUJa KelNTHpuiaraH Oapya ycyiiapu, MHKpoOjapra Kapmu XycycusTiapra osra
MaTepHaJUTApHH OJIUII UMKOHUHU Oepaji, aMMO yiap ¥3 KaMYHIHUKIapHUra ora.

XKaxon amanuéruia KeHr KyJUlaHWIaUurad MaTeprauiapra oakrepusra Kapiu (Mukpoora
Kapiiy, 3aMOypyfra Kapll{, pelesuIeHT, YMpUIIra Kapllid) MIUIOB Oepuil Oyinya TagKUKOT
UILJTApUHM XYJlocacH Ou3ra KynuaarmiapHu Oepau:

— SHEPrHs Ba pecypcliapHu Ky MUKIopAa capdianumm;

— MHUKpOOTra KapIlii BOCUTAJIAPHUHT KYII MUKJI0pAa caphIaHuIIN;

— (oiinanaHmwiagurad KUMEBUI OMPUKMAJIAPHUHT aTpod-MyxuTra cajnOuii Tabcup
KWIMIIY;

— 0oy TAbCUPUHUHT TOP JOUpPAcH;

— Marepuayiapra TypJid MeTajulap MOHJapu OWIaH HMIIOB HATHXKACHIA OKaBa CyB Ba
aTpo-MyXUTHHHT U(IIOCTAHUIITUTA OJIUO KEJTHIITH.

XyJaoca. J[yHéna SKOJIOTMK XOJIATHUHI EMOHJIAIIYBH SHIM CaHUTApHUs-TUTHEHAa 40opa-
TaIOUPIIAPUHUHT SPATUITUIITNHE Tajlad KWiaau. JKOJOTUSHUHT EMOHJIANTIYBU OUJIaH MHCOHHUHT
UMMYHHUTETH nacasau. LIlyHuHT yuyH, 3apapiu KUMEBH peareHTIapaaH (oiiiasaHMaras xomiua
MaTepuauiapra Oakrepusara Kaplld Xoccanap Oepull 3apypusiTd MaBxXyA. bakrepusuiapHUHT
naiio OynuIy Ba TapKaJIMIIMra TYCKUHIMK KWIMLI Y4yH OMOJIOTHK-(aoi mpenapariap OuiaH
UIUIOB Oepwiran actapOomn moiad3an MaTepuajUlapyHH HILIA0 YMKAPHUII TEXHOJIOTHSCUHU
uI1ad YUKUII Ba TaOUMI yapMJaH TaiépiaaHraH noads3an OyIOMIApUHUHT MUKPOOPTaHU3MiIap
OwiaH 3apapilaHUIl MYyaMMOCHUHHM Xajl KWJIHII, MHCOH OpPraHU3MHMHHM HHQEKIMsU 3aMOypyF
KaCaJUTMKJIApUIaH XUMOSJIALIHUHT SHT caMapaly e4uMiIapuIaH Oupu XucoOIaHaau.
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SYNTHESIS OF THE STATE OBSERVERS OF LINEAR OBJECTS WITH ELASTIC
PROPERTIES

I.Kh.Siddikov!, D.A.Khalmatov?, G.R.Alimoval, U.O.Khujanazarov?.

Tashkent State Technical University
?Tashkent Textile and Light Industry Istitute

AHHOTAUUAA. B cmamve paccmampuearomcs 60Onpocvl CuHmesa Habaodamenei
COCMOANUSL NePBO2O U 8MOPO20 NOPAOKA O/l TUHEUHbIX 00BEKMOo8 C YNPYeUMU CEOUCMEAMU.
3aoaua cunmesa nabaroOamensi COCMOAHUL 3aKTIOYACMCS 8 NOLYYeHUU MeKywel uHpopmayuu o
8eKmope CcOCMoAHUA OUHAMUYECKUX CUCTNEM NO UMEPAEMbIM NePEeMEHHbIM U peulaemcs: Ha
OCHOBe Meopuu ACUMRIMOMUYecKUX Habadamenei cocmosanus. B peanvHvlx ciyyasx oObIYHO
oocmosepHas  umgopmayus 06 ynpyeux Korebanus —anpuopu omcymcmeyem. s
B80CCMAHOBNIEHUSL YMUX UHDOpMayull npeonodcer Hadawooamenb cocmosnus. IIpouzseden
CPABHUMENbHBII AHAIU3 HaOI00amenell nepeoco U mopo2o NOpsAOKd, KOMOpblU NOKA3AL
npeuMyuecmea GuluuUcCieHull Mooenu Habawoamenell 6mopo2o nopsaoka. Buiuuciumenvhas
appexmusnocmes obecneuugaemcs 3a cuem CUMMEMPUYHOCIIU U PA3PEHCEHHOCMU MAMPUybl
Haobaroamens, N0380AOWASL KOMIEHCUPOBAMb YIPY20CHb 0BUNCECHUL, UBMEHSS KOdpduyuenma
0emMnpuposanus u HCeCmMKOCMU UCXOOHOU CMPYKMypvl HAOI00amens 6mopoco HOpPsOKA.
Obochosan nepcneKmusHOCMuU NpUMeHeHUus. Habaoamensi COCMOSHUN 8Mopo20 NOPsAOKa OJis
ynpaenenusi JIUHEUHbIX 00vbekmos. [l cunmesa Habawoamenss COCMOSHUL NPeOSloHCEH
ucnoavzoeams guiempa Kaimarna, nozeonsowuil obecneuums ONMUMAIbHbIIL OANAHC 8bICOKOT
CXO0UMOCIU OUUOKU HADIOOEHUU K HYII0 U NOOA8IeHUs. AOOUMUBHBIX U MYIbIMUNIUKAMUGHBIX
WYMO8 U NOMeX NPeOdlONCEHHbIN HAOM00amenb COCMOSHUS 0aem 603MONICHOCHb NOJYYUMb
00CMamo4yHo mounvlie UHGopmayuu o 0ehopMayusx u ynpyeuti O8UNCEHUSAX NO NOKAZAHUAM
UBMEPUMETbHBIX NPUOOPOS OAMUUKOB.

Knwueevie cnosa: wnabnodamens cocmosHuu, ynpysue cC80UCmea, OUHAMUYEecKue
cucmemu, Koap@uyuenm Oemnpuposarus, MyIbMUNIUKAMUBHbIE WYMbL, Oepopmayus,
8bLIUUCIUMENbHAS AP PeKMUBHOCMb, TUHENIHbLE 00BEeKMbl

AnHoOTanuA. Maxgonada snacmuk xoccaza e2a 0y12an YusuKiu 00beKmiap y4yH Oupuryu
84 UKKUHYU MAPMUOIU X0Iam KY3amyGUUIAPUHU CUHME3 KUIUW MACANANAPU KYPUO YUKUICAH.
Xonam Ky3amysuucuHu cuHmes KUIuul 6a3U@acu Yruyanaémeau y3eapy8uuiapoaH OUHAMUK
CUCMEMANAPHUHE X0AAM BEKMOPU XAKUOA HCOPULL MABIYMOMIAD OIUW 64 ACUMNIMOMUK XOJAMm
KY3amy8uuiapu Ha3apusacu acocuoa Xal KUiuHuwuoan ubopamoup. Qoamoa pean xoaramuapoa
ANpUOPHUHZ INACMUK MEOPAHUULAPU XAKUOA UULOHYIU MABIYMOMAAP MAasxHcyo smac. Yuby
MAbIYMOMIAAPHU KAUMa MUKIAW YYyH X01am Ky3amys4ucuoaHn ouoanianumul maxiugh smuiean.
Bupunuu 6a uxkkumuu mapmubiu Kymasyeuuiapu opacuod maxKociaul Mmaxauiu  amaned
owUpUNIOU 8a Yuby maxaun UKKUHYY mapmuonu Ky3amysuu MoOoeLlapuHure Xucooraunapuoazu
apsannuxnapunu Kypcamub depou. Xucobnawr camapaoopiue MampuyaHuHe CUMMempuKiuey
8a cutipakaueu Xucoouoan mavMuHIAHAOU, YUWOY X01am 3¢a UKKUHYU MaApmuoau Ky3amy84uHuHe
oownaneuy  cmpykmypacu — MycmaxKamaueuHu — Kypcamaou —6a  YHuHme — Ooemnguprau
KO3(puyuenmunu  yzeapmupean Xo10da, XapakamiaHuul 9NACMAUSUHU KOMNEHCAYUsiau
UMKOHUHU Oepadu. Yusuxiu obvekmaapuu OowKapuul Y4yH UKKUHYU Mapmuoiu xoaiam
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Kyzamysuucuoan ¢houdaranuul aghzannuxiapu acociab oepunean. Xoaam Ky3amysuulapuHu
cunmes Kumuw maxcaouoa Kanman unempunu gyiiaw maxaug smunean. Ywby g@uiomp
KY3amuid XamoCUHUHe HOJI2a 10KOpU 0apaxcadd SKUHAIAUWUWUHY 8d A0OUMUE 84 MYIMUNIUKAMUS
WOBKUHIAPHU 84  OOWIKA  XANAKUMAAPHU — OOCMUPUIUWMUHUHE —ONMUMAT  MYB03AHAMUHU
mavmunnauou. Taxnug smunaémean xonam Kyzameudu YI4oeyu OaAmuuKx Kypuimaiapu
Kypcamkudaapu époamuoa oegopmayusi 6a 31acmuK XapaxKamiap XaKkuoa aHuk MaviyMom oauul
UMKOHUHU Gepaldu.

Kanum cysnap: xonam Ky3amyeuu, 31ACMUK XyCyCUSmMIap, OAHUMUK MUSUMIAP,
Ooemebupnaw  koaghguyuenu, MmyrvmugurkayuAraul  WosblUHY,  Oeghopmayus,  xXucobnaul
camapaoopaueu, Yu3uKiu 00vekmiap.

Abstract. The article deals with the synthesis of state observers of the first and second order
for linear objects with elastic properties. The problem of synthesizing a state observer is to obtain
current information about the state vector of dynamical systems in terms of the measured variables
and is solved on the basis of the theory of asymptotic state observers. In real cases, there is usually
no reliable information about elastic vibrations a priori. A state observer is proposed to restore
this information. A comparative analysis of the observers of the first and second order was carried
out, which showed the advantages of computing the model of observers of the second order.
Computational efficiency is provided due to the symmetry and sparseness of the observer's matrix,
which makes it possible to compensate for the elasticity of movements by changing the damping
coefficient and rigidity of the original structure of the second-order observer. The prospects of
using a second-order state observer for control of linear objects have been substantiated. For the
synthesis of the state observer, it is proposed to use the Kalman filter, which allows to provide an
optimal balance of high convergence of the observation error to zero and suppression of additive
and multiplicative noise and interference, the proposed state observer makes it possible to obtain
sufficiently accurate information about deformations and elastic movements according to the
readings of the measuring instruments of sensors.

Keywords: observer state, elastic properties, dynamical systems, damping coefficient,
multiplicative noise, deformation, computational efficiency, linear objects

Introduction. One of the possible ways of reduction of elastic fluctuations” impact on the
movement dynamics of textile machines is a synthesis of the control algorithms used information
on coordinates of elastic fluctuations. Similar algorithms should provide stabilization not only
rigid but also elastic elements at the same time.

As reliable information about elastic fluctuations of a priori is absent, acceptance of the
special measures allowing to evaluate the coordinates defining elastic deformations of no rigid
elements is necessary.

Problem definition. Consider an object model in the determined setting, the model is
considered in the following view

Mg + Dq + Kg = Hu,

y=C,q+C,q,
1)

where g e R", ue RPand y e R™ are, respectively, vectors of state, control, and output. Matrices
M, D, K are usually called mass, damping, and stiffness matrices, respectively. M, D, K, H, C1, C»
are matrices with constant coefficients of the corresponding dimensions. The coefficient matrices

C: and C; satisfy the following assumption: rank [C1Cz] = m.

And in the stochastic setting, the model has the following form:
Mg+ Dqg+ Kq = Hu + o,
y=Ca+C,q+39, )
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ghere - a vector of noise of textile machines, exciting a status; 3 - vector of noise of measuring
instruments.

The task of determination of the systems observer coordinates (1), (2) which are not
measured a component of the state vector of measurements by means of the dynamic observer of
a status is set.

Solution method. Observers of a status represent the powerful tool allowing maximizing
the amount of information, received from the measured signals in mechanical systems. The idea
of constructing asymptotic observers consists of introducing a dynamic subsystem (observer) into
the feedback loop, the output variable of which over time approaches the state that needs to be
restored. The observation task is to fit the observer state vector to the current values of the state
vector of the control object using the output variables of the control object, which is available for
measurement.

The greatest part of the theoretical developments concerning observers [1-7] uses a form
of the state space of first order

X = Ax+Bu, (3)
y =Cx,

X = Ax+ Bu +Go,
y=Cx+39, (4)

q 0 E
X= yA=
q -M?K -M'D

[ow =)
B=| | G=| |
M H M*) c=(C,C,),

2 m
where X € R™ _state vector; u U € R” - control vector; Y €R" - vector of the output (measured)
variables; 4, B, C - matrices with constant coefficients of the corresponding dimensions.
Without loss of generality, we will assume that rank C = m

In practice, usually measured (output) variables of an object are only separate components
of state vector or linear combinations of these components, because the number of measuring
devices are limited or therefore that part of state variables cannot be measured in principle, as in
case of elastic space constructions. On the one hand, the installation of additional sensors leads to
an increase in the cost of the system, and on the other hand, measuring devices introduce
unnecessary dynamics into the control system, which complicates the synthesis of the control
system. Thus, there is a need to solve the observation problem, namely, the problem of obtaining
current information about the state vector of dynamic systems by the measured variables.

The observation problem, which is the fundamental problem of the theory of automatic
control, is solved on the basis of the theory of asymptotic state observers. In many cases, only after
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solving the observation problem, it is possible to start solving the control problem, namely, to the
synthesis of feedback [11,12].

Consider a problem of recovery of the current values of a system’s state vector component
on the measured variables in relation to linear multi-coupling stationary systems of a look.

At a solution of this task is a need for recovery of not measured object coordinates on the
measured variables in relation to linear much connected stationary systems.

When designing adaptive systems in which the desired behavior of the control object is
formed using the reference model, one has to face the problem of inaccessible state variables of
the control object.

In conditions of extended a priori parametric uncertainty, a linear control plant is
considered, the dynamics of which in the state space is described by the following equations:

dx(t

) _ p () bult) + 1.0

y(t)=Cx(t)=x(t) &<E,
where  x"(t)=[x(t)..., x,(t)]-state vector; u(t) and y(t) - scalar control and output;
f. (t)=[0...,0, f,(t)]-outrage vector, such that |f,(t)< f, =const; b=[0,...,0,1] - stationary

control matrix; CT- exit matrix; &- a set of unknown parameters belonging to a known set =.

The control problem for a nonlinear uncertain object (5) can be formulated as follows: find
a control law that does not depend on the initial conditions and unknown parameters, which will
ensure the boundedness of all signals in a closed-loop system and track the object’s output to the
reference signal, that is, the fulfillment of the target condition [4, 13]:

limy(t)-y,(t)<o, o=const>0. (6)

t—

()

Consider the procedure of synthesis of the robust law of management for affine systems
(6). Assume that the mathematical model of a parametrical uncertain object has the following
view:
dx
5 = AE)+ B &) (ult)+ wlx.1))
y(t)=x. x(0)=x, Y
where for the function of (t) it is satisfied |\|1(t)| <W,, W, =const>0 condition.

Represent the matrix A(x, &) and B(X, &) vector in the following form:
A(x)= A, + By’ (x). B(x)=B,(L+B(x)) (8)
where Am - Hurwitz matrix; Bo=[0,0,...,1]7; a(X), B(x) - arbitrary vector and scalar functions that
satisfy the following conditions:
" (x) = (o (%), 05 (X)yevry 0, (X)), Jor; (x) < 0d =const, i=1,n, 0<P(x)<B,, B, =0onst>0,
then, the relative order of the linear part of the object (7) will be n.

As the standard setting in projectable management system desirable dynamics, we will
create the following model similarly:

ddet(t) _A x (0)+B, -r(t) ©)
Ym (t): L X (t)’ (10)
Vo(t)=0" -, (t), (1)

Textile Journal of Uzbekistan Ne1/2021 114



where x,(t)e R" —state variables; B, ,L" —order vectors n; B =Bk, k,=const>0,
" =[10,..,0] r(t)e R—setting influence; r(t)- piecewise continuous, bounded function;
yn(t)e R" — standard output; v, (t)e R" - generalized reference output.

The equations of a reference model (9), (10) will define the desired behavior of a control
object (7), (8), and (9), (11) - to set desirable dynamics of the main circuit of the controlling system.
The transfer function of a reference model of a control object (9), (10) is described by the
following expression:
1 1

W :LT E— —1B — — y
(s) (S A,)'B, a_(s) ap,S" a8 e tay s+l

where deg(am(s))=n; am(s) - hurwitz polynomial.
The components of the vector g in equation (10) are determined by the coefficients of the
Hurwitz polynomial g(s):

() =0,8" " +0,,S" " +..+ 0,5 +0,,0, =1
Then if the values of the vector ¢ are found from the following equality

a,(s)= g(s)-(%+l} a, =const > 0,

That transfer function of a standard (9), (11), it is possible to write as follows:
W (s)=g (sE-A)B, =3 __ &
n(8)=9 (SE-A,)B, a(s) s+a

In this case, the desired dynamics of the main loop of the control system can be specified
by the transfer functions as an explicit-implicit reference model(EIRM) [5,13]

Weirm (S) = 9(5)

~ay(s)’

and Explicit Reference Model (ERM)

a
Werm (S): S +an :
In the latter case, the standard will be described by the following equations
dé(t
) oy eft) ey ) v, ()= @)

where &(t)e R.
Introduce the mismatch signal into consideration e(t)=x,,(t)—x(t) and write the equation
of system (7), (9), (11) relative to this signal in the following equivalent form:

GE)_p, elt)+ B, ult), 2()=g o)

u(t)=ky - r(t) = @+B(x))-u(t)- 1+B(x))- wlx.t)-a’ (x)- x(t),
where z(t)e R — generalized output of an equivalent system.
The signal received in an equivalent system (13) contains a state vector in which an object
(7) is unavailable to measurement. It is known that for a solution to problems of stabilization of
nonlinear systems in the conditions of incomplete information on a status of an object, static
feedback couplings on an output are used, but they are applied to the dynamic systems of a certain
class [6,14-16].

The idea of creation of asymptotic observers consists of the creation of a dynamic model
of a control object and subsequent "adjustment™ of initial conditions by means of the adjusting
influences of the observer:

(13)
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%= A%+Bu+L(y-CR), (14)

ReR™ - observer state vector; L € R*™™ —matrix of coefficients before corrective actions to be
determined. The matrix L is called the matrix of the gains of the observer, and the observer (14)

is called the full-order observer since its state X has the same dimension as the state of x system

@A).
The problem of estimation (observation) of state vector comes down to a problem of
stabilization of a system of equations written taking into account (3), (14), concerning

. . —¥Y_X 2n
discrepancies € =X~ % €€R

e=X-X,

Usually, discrepancies € = X—X are called an error recovery or an error of estimation.

Therefore, the synthesis of the observer consists of the definition of a matrix of gain
amounts L for which the differential equation of an error recovery (15) is steady asymptotically.
In the case of a system with constant parameters, when all matrices in the problem statement are
constant, including the matrix of gain coefficients L, the stability of equation (15) follows from
the arrangement of characteristic numbers of the matrix (A-LC) or in the notation of the dynamic
system (11) the matrix

U= _L1C1 E_L1C2
-M*K-LC, -M'D-LGC,/
Where
(L) c=(c C 16
L= L) (C.C)). (16)
2

The error recovery has that property that e(t) >0 at t = in the only case when the
differential equation of an error recovery (15) asymptotically is steady. To ensure fast
convergence of the reconstruction error to zero, the matrix L must be chosen so that the
characteristic numbers of the matrix (A-LC), usually called the observer poles, are significantly
removed in the left half of the complex plane.

Assume that the problem of a system status recovery (4) is nonsingular and that the noise
exciting a status, and noise of measuring instruments are not correlated. If the matrixes of
coefficients of the model of the object A and B and the covariance matrixes of the noise of the
controlled object and the noise of the meters V1 and V- are constant (do not depend on time), then
the equations [8-10] are written as in the following form

R(t) = AR +Bu(t) + LOLY®) -Ck®], LEO=QM)C'V,", 17)
where Q(t) - solution of the matrix Riccati equation
Q(t) = AQ[) + QM A" —Q()CV, "CQ(t) +V, (18)

with the initial condition Q(to) = Q.
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If the initial condition for the observer is chosen as X(t,) =X,, then the expression takes
the following form:
Ex(®) - XOT WOIX®) - X(©)1} (19)
The formula above is minimized for all t > to. The variance matrix of recovery errors is determined
by the following expression

E{x(t) - x@®IIx®) - XOT }=Q(t), (20)
the mean square of an error recovery is equal to
E{x(t) - X(®T W ) [x(t) - RO)T}=tr[QHW (1)1, (21)

where tr - trace sign of the matrix.

The optimal observer (17), (18) is known as the linear continuous Kalman - Bucy filter for
stationary processes. Riccati's equation (18) is deterministic and completely independent with
respect to the main algorithmic module (17).

If the condition of full observability is satisfied, then Rikkati (17) equation has the only
sustainable established solution at which all other solutions corresponding to any non-negative
initial conditions aim. The estimation process is steady in the mean square at the same time.

Conclusion. The offered observer of a status gives the chance to gain knowledge of deformations
and elastic movements, allowing evaluating the coordinates defining elastic deformations of non-
rigid structural elements according to indications of measuring instruments of textile machines.

The analysis of scientific publications, based on the development of observers of a status
for the stationary matrix dynamic system of the second-order, it is possible to make the following.
The observer gain matrix L can be synthesized in a variety of ways. If there are covariance matrices
of object and meter noise, you can build a Kalman filter. Balancing the fast convergence of the
reconstruction error to zero and noise suppression, but in this case, a first-order observer is used.
At the same time, its description in the form and synthesis of observers in the structure of first-
order observers is proposed.
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Mualliflar uchun goidalar

Tahririyat mualliflardan quyidagi qoidalarga rioya gilishni so‘raydi:

1. Jurnalda fagat original materiallardan iborat ilmiy maqolalar chop etiladi. Mualliflar
magolaning avval nashr etilmaganligi, boshga nashrda chop etish uchun topshirilmaganligi va
keyinchalik boshga jurnalda chop etmaslik to‘g risidagi mas’uliyatlarni o‘z zimmasiga oladi.

2. Magolaning hajmi odatda 6 betdan kam bo‘Imasligi, matn 1 interval oraliqgda MS yoki
MS Word 7.0 Times New Roman 12 kegl shriftlarida terilgan bo‘lishi kerak (o0°zbek, ingliz va rus
tillarida yozilgan Annotatsiya, shakl, jadval va adabiyotlar ro‘yxati shu hajmga kiradi). Maqola
quyidagi gismlardan iborat bo‘lishi kerak: Annotatsiya, kalit so‘zlar (keywords ingliz tilida),
kirish; nazariy tadgiqodlar; tajribaviy izlanishlar; natijalar tahlili; xulosa kabi gismlarga ajralgan
bo‘lishi shart.

3. Magolaning matni, jadval va shakllari ikki nusxada chop etishga tayyor holda tagdim
etilishi va barcha mualliflar tomonidan imzolangan bo‘lishi zarur.

4. Formulalar va matematik belgilashlarning hammasi Microsoft Equation muharririda
teriladi, formulalarning tartib ragamlari oddiy gqavslar ichida matnning o‘ng tomoniga
joylashtiriladi.

5. Shakllar Word da bajarilgan bo‘lishi va har bir shaklning o‘lchamlari 12x15 sm dan
oshmasligi zarur.

6. Har bir jadvalga tegishli sarlavha qo‘yilgan va agarda ularning soni bittadan ko‘p bo‘lsa,
tartib bilan ragamlangan bo‘lishi zarur.

7. Adabiyotlar ro‘yxati umumiy qabul gilingan talablarga (qoida tagdim etiladi) muvofiq
rasmiylashtiriladi hamda qo‘lyozma oxiridagi umumiy ro‘yxatda keltiriladi. Kamida 15 ta
adabiyotlardan foydalanilgan bo‘lishi shart. Foydalanilgan adabiyotlar eski bo‘lmagan so‘nggi 5-
10 vyillik adabiyotlari tavsiya etiladi. Ro‘yxat maqola matnida foydalanilgan tartibda yoziladi.
Adabiyotlar tilidan gatiy nazar lotin alifbosida yozilishi shart “Refrence” deb yoziladi.

8. Qo‘lyozma matnida adabiyotlarga ishora kvadrat gavslarda beriladi (masalan [1, 2] yoki
[1-4]). Chop etilmagan ishlarga ishora qilish va ularni ro‘yxatda keltirish mumkin emas.

9. Foydalanilgan adabiyotlarda Scopus yoki Sciencedirect xalgaro ilmiy-texnik
ma’lumotlar ba’zalaridan foydalanilgan bo‘lishi shart.

10. Magolaning asosiy magsadi, olingan natija, xulosa va tavsiyalarni o‘z ichiga olgan uch
tildagi (o‘zbekcha, inglizcha va ruscha) Annotatsiyalar bo‘lishi va har birining hajmi 150-300
tagacha so‘zdan iborat bo‘lishi kerak. Magolaning nomi va o‘zbek tilidagi Annotatsiyasi lotin
yozuvida ham keltiriladi.

11. Magolaga quyidagilar ilova gilinadi;

bosmadan chiqarilgan ikki nusxa qo‘lyozma;

go‘lyozmaning elektron varianti.

12. Magolani chop etishga tavsiya etuvchi korxonaning ilmiy ekspert xulosasi va odatda
mazkur jurnalda chop etish uchun kafedra tavsiyasi (yig‘ilish bayonnomasidan ko‘chirma) ilova
etiladi.

13. Mualliflar hagidagi ma’lumotnomada mualliflarning ismi, sharifi, otasining ismi (to‘liq
yoziladi); ilmiy darajasi; ilmiy unvoni; lavozimi va tadgiqotlar o‘tkazilgan muassasaning to‘liq
nomi, manzili va telefon ragamlari ham da email keltiriladi.

14. Ushbu qoidalarga javob bermaydigan hamda zarur go‘shimcha hujjatlar ilova
gilinmagan magolalar gabul gilinmaydi.

15. Tahririyat magolaga mualliflarning roziligisiz tahririy o‘zgartirishlar Kiritishi mumkin.

16. Magolaning go‘lyozmalari mualliflarga gaytarilmaydi.

Tahririyat.
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IIpaBuia 151 aBTOpOB

Penakuus mpocuT aBTOPOB, HAMPABISIOUIMX CTAThU B JKypHal “TeKCTHIIHBIN >KypHam
V30ekucTana”, pyKoBOJCTBOBATHCS CIAEAYIOIIMMU MPaBUIaMU:

1. Penakuus npuHUMAaET TOJIBKO HAyYHBIE CTAThH, COJIEPIKAIIIe OPUTUHATIBHBINA MaTepuar.
ABTOpPBI MPUHUMAIOT Ha ce0s1 OTBETCTBEHHOCT B TOM, YTO JJAHHBIN MaTepuall He U3/1aBajcs paHee,
HE HAXOJUTCS Ha PACCMOTPEHUU Uil MyOJMKAIlMM B WHOM W3JaHUU, M, B CIIy4ae MPUHATHUS
MaTepuaia, B JalbHEWIIeM He OyAeT U3/1aH B APYroM >KypHaJe.

2. O0bem cTaTei, Kak NpaBWIO, HE MeHee 6 CTpaHUS, BBINOJHEHHBIX 4Yepe3 OJUH
unrepsana B MS Word 6.0 wii MS Word 7.0 mipudgrom Times New Roman, pasmep keris - 12
(BKJIIOYAsl aHHOTAIIMM HA TpPeX S3BIKAX, PUCYHKH, TAOMUIBI U CHHCOK JUTepaTypbl). CTarhs
JOJDKHA COCTOSIT M3  CIEAYIOIIMX 4acTel: BBEACHHE, TEOPETUUYECKUE HCCIEI0OBaHUS,
HKCIIEPUMEHTAJIbHbIE NCCIIC0BAHUS; aHAIN3 PE3YIbTaTOB, BEIBOIBI.

3. TekcT W MILTIOCTPUPOBAHHBIE MaTEpHabl MPEACTABISIOTCS B JIBYX JK3EMIUIApax, B
OKOHYATEJILHO OTPaOOTaHHOM JJIsl TI€YaTH BUAE U JOJKHBI OBIT MONMICAHBI BCEMU aBTOPAMH.

4. Bce Qopmynbl u OykBeHHble O003HAUEHHMs, HCIOJIb3yeMble B (popmyrnax BeIUYHUH
HabuparoTcs B penaktope Gopmyn Microsoft Equation 3.0 (Homep ¢opmyibl y paBoro kpasi B
CKOOKax), ONMCaHNe UCTIOIB3YEMBIX B (popMyitax 0003HAUYCHHI 1aeTCS B CTPOKY MOIPS.

5. Pa3zmep pucyHKOB, BHIIIOJHEHHBIX Ha KOMIIOTEpe, He Oonee 12X15 cm.

6. Kaxnas Tabmuia momkHa OBIT HamedyaTaHa € COOTBETCTBYIOIIMM 3arjaBUEM M
NPOHYMEPOBAHA, €CIIM UX HECKOJIBKO.

7. Criucok nuTepaTypHbIX HCTOYHUKOB OQOPMIISIETCS] B COOTBETCTBUU C OOUICTPUHSATHIMU
NpaBUIAMHU, TPEOOBAHUSAMH U MOAAETCS OOIIMM CIIMCKOM B KOHIIE PYKOIHUCH. B crincke JOMKHBI
OBIT UCIIOJIB30BaHBI MUHUMYM 15 myOukanuii 3a nocieaaue 5-10 met. Criucok gaeTcs B MOPSAKe
nepeurcieHus B Tekcte. CIHCOK JUTEpaTypsl JOJDKEH OBbIT HamucaH Ha natunune “References”
HE3aBHCHUMO OT SI3bIKA.

8. Ccpuika Ha TUTEPATYPy B TEKCTE PYKOIHCH AA€TCS B KBaIPATHBIX CKOOKaxX (Hampumep,
[1, 2] wn [1-4]). HeomybnukoBaHHBIE pa0OTHI HE MOTYT OBIT YIOMSIHYTHI M TICPEUHCIICHBI.

9. B cmnucke HCIONB30BAaHHON JIUTEpAaTyphl HEOOXOIMMO HCIOJIB30BAT JIUTEPATYPY
3apyOeKHBIX U3JaHMii U3 0a3bl JaHHBIX SCOPUS miu Sciencedirect.

10. B aHHOTaMM ¢KaTo ¥ TOYHO JOJDKHBI OBIT N3JI0KEHBI OCHOBHAS 11€J1 CTaThH, OCHOBHBIC
pe3ynabTaThl U PEeKOMEHJAIMU Ha TpeX sA3blkaX (y30eKCKOM, aHTIIMHCKOM M pycckoMm). Kaxnas
aHHOTaIuUsl JoJbKHA cozaepkat He Oosiee 150-300 cnoB. Ha3zpanuwe ctaThu W aHHOTAIUsl Ha
y30€KCKOM $SI3bIKE JOJDKHBI ObIT HAITMCAHBI HA JIATUHUIIE.

11. K craThe JOMKHBI OBIT MPHIOKEHBI:

-yOJIMKAT pyKOIHCH CTaThH;

-3JICKTPOHHAs BEPCHUS CTAThH.

12. K crarbe MOMXKHBI OBIT MPHIOKEHBI: SKCIEPTHOE 3aKIIOYEHHE, PEKOMEHAALUS -
pEleH3MsI OT OPraHM3alWU OTHPABUTENS M PEeKOMEHAanuu Kadeapsl (BBITUCKA M3 MPOTOKOJA
3aceaHus) K MyOJMKallUY B JAaHHOM JKypHalle.

13. B cipaBke 00 aBTOpax AODKHBI OBIT U3JI0KEHBI: (haMUIIHsI, KMsI, OTYECTBO (TIOJTHOCTIO);
Hay4Has CTeNeHb; yYEHOE 3BaHUE; JOJDKHOCT M MOJIHOE HAa3BaHUE YUPEXKIEHUs, I/1€ TPOBOIUINC
UCCIIEIOBaHMsl, HOMEPA TeNEe(POHOB, a TAKKE aIpeC JIEKTPOHHOM MMOUTHI.

14. Cratbu, KOTOpbIE HE COOTBETCTBYIOT 3TMM IIpaBUJIaM M HE CONPOBOXKAAaYUTCS
HEOOXOIUMBIMU TIOATBEP KIAIOIIMMHI TOKyMEHTAMHU, HE TPUHUMAIOTCS.

15. Pepaxiust MOKeT BHOCUT PeJaKLMOHHBIE M3MEHEHUS B CTATIO 0€3 COracusi aBTOPOB.

16. Pykomucu ctaTby aBTOpaM HE BO3BPAIIAIOTCS.

Penxomnerns.

Textile Journal of Uzbekistan Ne1/2021 120


https://sciencedirect.com/

Muharrirlar guruhi: I.A.Saruxanova
YO.Vaxabova

G.Sodigova
M.Dusmuxamedova

Kompyuterda
sahifalovchi-dizayner: M.Dusmuxamedova

Bosishga ruxsat etildi " " 2021 yil. Bichimi 60x84 1/8.
Shartli bosma tabogi 5,0. Nusxasi 100 dona. Buyurtma Ne

Toshkent shahar Matbuot va axborot boshgarmasida
2020 yil « ” e ’ragam bilan ro‘yxatga olingan.

Toshkent to‘gimachilik va engil sanoat instituti
bosmaxonasida tezkor bosma usulda bosildi.
100100, Toshkent, Shoxjahon ko‘chasi, 5.

Textile Journal of Uzbekistan Ne1/2021 121



