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THE METHOD OF OBTAINING PATTERNED PLUSH KNITWEAR

Abstract. The paper presents new ways of pattern formation in the development of
plush knitwear on two-contour machines.The purpose of the research work is to improve the
technology for the production of knitted fabrics.

As a result of the experimental work, the technological capabilities of the modern
LIBRA 3.130 flat knitting machine were studied and new types of combined knitwear based
on plush weave were obtained. It has been found that air permeability coefficients can be
reduced by up to 30% (46.3-66.9 cm3/cm? sec) for combined plush knitwear by reducing the
length of the thread in the loop.

Based on the analysis of the parameters of the produced fabrics of plush knitwear, it
was found that a decrease in the surface density of plush knitwear can be achieved in various
ways. The most effective are the ways in which the decrease in the surface density of knitwear
is achieved by changing the base weave and combining weaves. The use of these methods
makes it possible to reduce the surface density of knitwear by 1.5-2 times, and the bulk
density by 15-20% compared to full plush. At the same time, knitwear retains its marketable
appearance and high quality indicators.

Keywords: knitted fabrics, structure, combined interlooping, plush knitwear, volume
density.
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Introduction. The demand for knitwear is increasing by consumers due to
several special properties. The design of knitwear is a long process due to many
important characteristics with other types of design and technology.

The efficiency of modern textile production depends on the degree of
satisfaction of the population's need for fashionable clothes by reducing the cost of
raw materials used per unit of production. The purpose of the proposed research
work is to study the influence of new structures of cross-knit knitwear on the
technological parameters and physical-mechanical properties of the sheet, to
improve the technology of knitwear production.

Clothing is considered the environment close to the human body, made of
various materials such as knitwear, fabric and non-woven. Among them, knitted
knitwear is a type of knitwear obtained by weaving threads horizontally. These types
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of sheets are gaining popularity among consumers day by day because of their
excellent mechanical properties and high comfort. However, these properties of the
sheet are highly dependent on the type of fibers used to make knitted knitwear and
the structure of the fabric [1-3].

The properties of flexible knitwear sheets often depend on the types of
knitwear structure used for weaving [4,5].

Other researchers studied three types of knitted sheets made of 100% cotton
fibers [6]. They found that press loop knitted knitwear increased surface density,
width, pilling resistance, and width shrinkage while reducing lengthwise shrinkage
and twist.

Although both the fabric structure and the composition of the fibers affect the
properties of knitwear, comparative studies of fabrics made of 100% natural,
regenerated and synthetic fibers according to the structure of the knitted fabric are
still insufficient. Therefore, in this study, the influence of knitwear structure on
technological parameters and physical-mechanical properties of knitwear was
investigated. In this study, 4 versions of knitted knitted goods of interlaced knits,
which differ in structure in the repetition of knitting, were woven on a modern
horizontal knitting machine LIBRA 3.130. Machine parameters affecting textile
properties were kept constant for the production of each sample in this study to free
the outcome from variables other than structure. This study aims to determine how
different knitwear structures affect breaking lengths, breaking load, air permeability,
shrinkage, and reversible and irreversible deformation of knitwear.

Conditions and methods of research. In order to expand the assortment of
knitted fabrics, improve the quality indicators of plush knitwear and maximize the
technological capabilities of the modern LIBRA 3.130 horizontal knitting machine,
6 versions of plush knitted knitwear were developed and produced, using cotton yarn
with a linear density of 20 tex as raw material.

On two-contour machines, as well as single-contour ones, changing the length
of plush broaches is achieved in various ways [7]. In work for this purpose, it is
proposed to use a special-shaped platinum 1 on a two-contour circular knitting
machine, containing a lower protrusion 2, and an upper protrusion 3 for cooking
plush threads (Fig.1).

Platinas are installed in the cylinder, and knitting needles are installed in the
grooves of the disk. Each platinum has a heel 4, which interacts with a movable and
obliquely fixed wheel 5. With the help of platinum 1, plush broaches of smaller
length are formed, and the lower protrusion 2 to obtain longer plush broaches.

Figure 1 shows the relative position of the plates, the wheel and the wedge in
relation to the horizontal plane AA.

Wedge 6 serves to lift the heels of 4 platines. The sampling wheel 5 acts on
the platinum in accordance with the specified pattern.

For example, platinum I and 1V are raised to form broaches of shorter length,
and platinum Il and 1l - plush broaches of longer length. Platinum V and VI plush
broaches do not form. This happens when the sampling wheel does not have a
cracker in the groove. In this case, a platted loop is formed from two threads. The
lifting height of the plates depends on the width of the working area of the cracker.
Using this method, you can get various drawings on the canvas.

We propose a method for changing the length of plush broaches on two-
contour machines, where a tongue needle is used as an additional element. According
to this development, the change in the length of plush broaches is achieved by
changing the number of needles forming plush broaches.
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Fig. 1. Shapes of plates used on a two-contour circular knitting machine to produce
embossed plush knitwear

Usually, for the production of plush knitwear on a multi-system two-contour
circular knitting machine, in its first loop-forming system, a plush thread is laid on
all the needles of both needles, plush sketches are pulled by the needles of one needle
holder and in the same system ground loops are formed by the needles of another
needle holder, after which plush broaches are dropped from the needles.

In this case, a smooth jersey is obtained, since the number of plush loops is
the same as the number of ground loops. Based on this method, a method for
producing plush knitwear with different lengths of plush broaches was developed. It
consists in changing the number of needles involved in obtaining plush broaches:
one, two or more needles can participate in the formation of a plush broach. By
increasing the number of needles involved in the formation of one plush broach, you
can increase the length of the thread in this broach. The proposed method was used
by the author for knitting patterned plush knitwear.

Figure 2, shows a graphic record of laying threads on needles when knitting
patterned plush knitwear, and Figure 2, shows a conditional image of the knitwear
obtained after finishing.

In the first system, the plush thread b is laid on the needles of the I cylinder
according to the rapport of the drawing and every third needle of the 2 disk. The
ground thread is also laid on every third needle of the disc. Needles that are not
involved in the knitting process are turned off from work. Due to this, in the first
system, platted loops are knitted from plush thread bi ground thread a and with
needles of the I cylinder, plush broaches 3 and 4 of different lengths are formed
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during culling. In the second system, the plush broaches are reset. It is recommended
to use low-shrink threads as plush threads, and high-shrink threads as ground threads.
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Fig. 2. Laying of threads when knitting embossed plush knitwear

After removing the knitwear from the machine, it is trimmed to shrink the
ground threads. As a result, plush broaches 3, in the formation of which three needles
participated, are obtained longer than plush broaches 4, in the formation of which
one needle participated. By selecting the needles of the cylinder with pattern-forming
mechanisms, it is possible to obtain various relief drawings on the canvas. Plush
broaches of different lengths can also be obtained by changing the sequence of laying
the plush thread on the cylinder needles (additional elements) and using a high-
shrink thread as a ground thread, and a low-shrink thread as a plush thread. To do
this, in the first system, the plush thread 6 is laid on the needles of the | cylinder
according to the rapport of the drawing and on every third needle of the disk 2.

The ground thread and is also laid on every third needle of 2 discs.
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Fig. 3. Changing the length of plush broaches by changing the number of
additional elements

In this case, the plush thread is formed in one case with three cylinder needles
to form one plush broach, in the second case with one needle, and in the third it is
not cultured with cylinder needles, forming platted loops with ground thread a (Fig.3,

a).

After finishing, plush broaches of three types 3, 4, 5 appear on the surface of
the canvas, differing from each other in length (Fig. 3b). Plush broaches of various
lengths are obtained by changing the number of needles forming these broaches and
by shrinking the ground thread. Selecting the needles of the cylinder with the help
of a pattern-forming mechanism according to the rapport of the drawing, it is
possible to create various patterned effects on the canvas.

By changing the colors of the plush thread, you can get colored relief
drawings. To do this, in the first loop-forming system, together with the pound thread
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a, for example, a white plush thread A is refilled, and in this system, plush broaches
of small and medium length are formed from this plush thread (Fig.4).

In the second system, together with the ground thread, a black plush thread is
filled in, and in this system, small and large broaches are formed from this plush
thread. In the third system, the plush broaches are reset from the cylinder needles.
After finishing, plush broaches of 1,2,3 of various lengths and colors appear on the
surface of the canvas (Fig.4). The length of the plush broaches | and 2 is sufficient
to completely close the plush stretches 3 of small length.

Fig. 4. Laying of threads when knitting colored embossed plush knitwear

But the formation of plush broaches of small length on the surface of the
canvas instead of platted loops, which were formed during the development of
ordinary two-tone plush knitwear, increases the density of plush broaches in
knitwear, as a result of which its heat-protective properties increase.

The length of the plush broaches on two-contour machines, where a tongue
needle is used as an additional element, can also be changed by changing the depth
of the plush thread with these needles. To do this, in the first needle system of the |
cylinder, the plush thread bv plush broaches 2 is cultured to a lesser depth, and in the
second needle system of the | cylinder, the plush thread bv plush broaches 2 is
cultured to a greater depth (Fig. 5).

As a result, the canvas will have enlarged plush broaches of different lengths
and heights. By applying pattern-forming mechanisms on the machine, it is possible
to expand the patterned capabilities of this method.

Changing the length of plush broaches on one- and two-contour machines can
also be achieved by using non-shrinkable threads or threads of different thicknesses
as plush. For example:5, filling the first system with a low-shrink thread or a thread
of greater thickness (in the quality of plush) and the second system with a high-shrink
thread or a thread of lesser thickness, you can get a relief pattern on the canvas.
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Fig. 5. Changing the length of the plush broaches by changing the depth of the
cooking of the plush lit and additional elements
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Thus, a method has been developed for obtaining a pattern on two-contour
knitting machines in the production of plush knitwear.

Research results. In order to compare the physical and mechanical properties
of the new structures of knitted knitwear based on plush weave from cotton yarn,
experimental samples of knitwear sheets were developed on a modern horizontal
knitting machine LIBRA 3.130. The physical and mechanical properties of the
prepared samples were studied according to the standard. The obtained results are
shown in Table 1.

Table 1
Physical and mechanical properties
Linear thread = Thread length
density, Tex E > in loop, mm
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I 20%3 20x3 | 1,19 | 0,83 42 60 3,6 52

I 20x3 20x3 | 166 | 1,25 30 40 9,4 5,5

i 20x3 20x3 | 166 | 111 30 45 9,14 5,6

v 20x3 20x3 | 166 | 1,25 30 40 9,3 5,7

If the bulk density of the IV variant of the lined knitwear with a surface density
of Ms = 390 g/m2 and a thickness of T = 1.25 mm is 312 mg/cm3, then the bulk
density of the basic lined knitwear (option — I) with a surface density of Ms = 318
9/m2 and thickness T = 0.89 mm is equal to 357 mg/cm3, the absolute volumetric
relief, compared to the basic one, is:

Ad =8B - & = 357 — 312 = 45 mg/cm3;

The relative relief is:

0A =(1- & )100=(1- 312 ) x100 = 13%.
5A 357

Discussion of scientific results. The air permeability of the plush knitted
fabric of the lined interweaving is significantly less than the basic interweaving.
Among the samples of the plush knitted fabric of the lined interweaving, variant Ill
has the lowest air permeability[8].

The air permeability of this variant is 46.3 cm3/cm - sec, which is less than
33.1% compared to the basic weave. Changing the filling leads to a change in the
physical and mechanical properties of the plush knitted fabric of the lined weave.

The air permeability of experimental samples of plush knitwear of lined
weaving varies from 46.3 to 66.9 cm*/cm - sec.

The influence of various factors on the resistance of knitwear to abrasion was
studied in a number of works. For example, the influence of the knitting density of
knitwear on its resistance to abrasion was investigated and it was concluded that with
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an increase in the density of knitting, the resistance to abrasion of knitwear increases.
At the same time, it is noted that the influence of the density of knitting on the
resistance of knitwear to abrasion is small and the latter depends to a greater extent
on the resistance to abrasion of the thread itself than on the density of knitting.

Conclusion. Regularities of the influence of elements of the structure of
knitwear on the parameters and physical and mechanical properties of the fabric of
knitwear are established.

In order to evaluate the reduction of the material capacity of knitted products,
that is, to simplify its structure, the indicator of the volume density of knitwear in
space was used. At the same time, the degree of lightness of knitwear is evaluated
by absolute and relative volume density.

As a result of experimental work, the technological capabilities of the modern
horizontal knitting machine LIBRA 3.130 were studied, and new types of knitted
knitwear were obtained on the basis of plush braids. The laws of influence of
knitwear structure elements on the parameters and physical-mechanical properties
of knitwear sheets have been established. By comparing the bulk density of knitted
knitwear of different structures, it can be seen that the presence of elastic layers and
derivative layers in the structure of plush knitwear not only reduces stretch and
increases shape stability, but also reduces the bulk density of knitwear in some cases.

The regularities of the influence of the elements of the knitwear structure on
the parameters and physical and mechanical properties of the knitted fabric are
established.

It has been found that air permeability coefficients can be reduced by up to
30% (46.3-66.9 cm®cm?-sec) for combined plush knitwear by reducing the length of
the thread in the loop.

Based on the analysis of the parameters of the produced fabrics of plush
knitwear, it was found that a decrease in the surface density of plush knitwear can
be achieved in various ways. The most effective are the ways in which the decrease
in the surface density of knitwear is achieved by changing the base weave and
combining weaves. The use of these methods makes it possible to reduce the surface
density of knitwear by 1.5-2 times, and the bulk density by 15-20% compared to full
plush. At the same time, knitwear retains its marketable appearance and high quality
indicators.On the basis of a comprehensive comparison, optimal options for new
models of knitwear structures with improved physical, mechanical and consumer
properties were proposed.

The results of the research allow to expand the assortment of knitted products,
to reduce the cost of raw materials per product unit, as well as to improve the quality
and consumer properties of the produced assortment, to choose high-quality models
and technologies for them.
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¥.C. PaxmaHosa?, 3.E. CapbibaeBa’
IM.X. lynamu ameiHdarsl Tapas eHipnik yHusepcumemi, Tapa3s Kanacel, Kazakcmax
CYPETTI NAOW TPUKOTAXK ANy a4ICI

AHpaTna. bepinreH makanaza eki GOHTypanbl MalIMHAAA NAKOW BPiMiHIH, Heri3iHge
KMBbICTbIPbI/IFAH BpiMAi TPUKOTAXK KYPbIIbIMbIH OHAIPY 34icTepi KapacTbipblagbl. 3epTrey
YKYMbICbIHbIH, MAKCaTbl - TPUKOTAXK OYMbIMAAPbIH OHAIPY TEXHOMOMUACBIH XKeTinaipy.

DKCNepUMEHTANAbIK KYMbIC HITUXKeCiHAEe Kasipri 3amaHfbl LIBRA 3.130 kenpeHeH,
TOKY MaLUMHACbIHbIH, TEXHONOTMANDBIK MYMKIHAIKTEPI 3epTTenin, nAwW epiMmaepiHiH,
HerisiH4e KMbICTbIPbIAFAaH epiMai TPUKOTAXKAbIH, XaHa Typaepi anbiHAbl. TPUKOTaX
KYPbIZIbIMbl 3/1€MEHTTEPIHIH, TPUKOTaX KaliManapblHbIH, NapameTpaepi MmeH GU3nKanbiK-
MeXaHMKa/bIK KacueTTepiHe acep eTy 3aHAbl/IbIKTapbl OpHaTbl/IFaH. KMbICTbIpbINFaH epimai
TPUKOTAXK YLWIiH i/IMEeKTeri KiNTiH, y3bIHAbIFbIH KbICKAPTY apKblabl aya OTKI3riwTik
KoadpoduumentTepin 30% (46,3-66,9 cm3/cm® cek) peiin TemeHgeTyre 60MaTbiHb
aHbIKTaNAbI.

Mnow  epimi  HerisiHAe TOKbINFAH  KUbICTbIPbIIFAH  TPUKOTaXKAblH ~ BeTTiK
TbIfbI3AbIFbIHbIH TOMEHAEYiIHE iNMeK bafaHaapbiH OTKI3in )Kibepy apKbl/ibl Aa KO KeTKisyre
601aTbIHbI aHbIKTaNAbl. TPUKOTAXKAbIH, BETTIK ThIFbI34bIFbIHbIH, TOMEHAEYiHe Heri3ri TOKyAbl
©3repTy KaHe epiMAi KMbICTbIPY apKblNbl KON KeTKi3ineTiH agictep eH, Tvimai 6onbin
Tabblnaabl. Byn aaictepai KoNAaHy TObIK NAKOLWNEH CaNbICTbIPFAHAA TPUKOTAXKAbIH, OETiHiH,
TbIfbI3AbIFbIH 1,5-2 ece, an Kenemaj ToiFbi3gblfblH 15-20% a3anTyfa MyMKiHAiIK 6epeai. byn
peTTe TPUKOTAXK B3iHiH Tayap/iblK TYPiH KaHe KOofapbl cana KepceTKiWTepiH cakTangbl.

Tipek ce3gep: TPUKOTAX KalManapbl, Kypbl/ibiMbl, KUbICTbIPbI/IFAH epimaep, natoLw
TPUKOTAXK, KeNemMfiK TbIfbI3AblK.

¥K.C. PaxmaHoBa?, 3.E. Capbibaesa’
ITapasckuli pecuoHanbHbiii yHusepcumem um. M. X. Aynamu, 2. Tapas, KazaxcmaH

CNOCOB MNONYYEHNA PUCYHYATOIO N/IIOLWIEBOIO TPUKOTAXA

AHHOTauma. B paboTte npuBoaATcA HoBble cnocobbl 06pa3oBaHUA PUCYHKA MpU
BbipaboTKe  NAOWeBOro  TPUKOTaxka Ha  ABYXQOHTYPHbIX  MalunHax. Lenbto
uccnenoBaTenbCko paboTbl ABNAETCA COBEPLUEHCTBOBAHME TEXHONOMMU BblIPabOTKM
TPUKOTAXKHbIX NONOTEH.

B pe3ynbTate NpoOBeAEHHbIX 3KCMEpPUMEHTANIbHbIX  PaboT  uccnefoBaHbI
TEXHO/I0rMYECKME BO3MOXKHOCTU COBPEMEHHOM NI0CKOBA3aNAbHOM MawuHbl LIBRA 3.130 n
MoNy4yeHbl HOBble BMAbl KOMOWHWPOBAHHOrO TPWMKOTaXka Ha 6ase nAaoWeBOro
nepenieTeHus.
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YcTaHOBNEHbl 3aKOHOMEPHOCTU BJ/IMAHUA 3N1EMEHTOB CTPYKTYPbl TPUKOTaXKa Ha
napameTpbl U GU3NKO-MEXaHUUYECKME CBOWCTBA MOJOTHA TPUKOTAXKa. YCTaHOB/EHO, YTO
Ko3bPMUMEHTbI BO3AYXONPOHMLAEMOCTU MOMKHO CHU3UTL A0 30% (46,3-66,9 cm3/cm?-cek)
ANA KOMBMHMPOBAHHOIO MNJIOWEBOr0 TPUKOTaXKa 3a CYeT YMEeHbLUeHUA AJIMHbI HUTU B
netne.

Ha ocHoBaHMM NpoBefeHHOro aHa/aM3a napameTpoBs, BbipaboTaHHbIX MONOTEH
NAOWeBOro TPUKOTAXKa, YCTAHOBNEHO, UYTO YMEHblLUEeHVWE MNOBEPXHOCTHON MAOTHOCTU
NAOWeBOro TPUKOTaXKa MOXKHO  AOCTMYbL  Pas/IMYHbIMKM - cnocobamu. Hawnbonee
3bbEKTUBHBIM ABAAIOTCA CNOCO6bI, MO KOTOPbIM YMEHbLUEHME NMOBEPXHOCTHOW MAOTHOCTU
TPUKOTAXKA JOCTUrAETCA NyTEM U3MeHeHMA 6a30BOro nepensieTeHna U KOMOMHUPOBAHUEM
nepenneteHuit. Micnonb3oBaHMe 3TUX CNOCOOOB MO3BONSET YMEHbLINTb NOBEPXHOCTHYHO
NAOTHOCTb TPUKOTaXKa B 1,5-2 pasa, a 06bemHyto NAOTHOCTb Ha 15-20% no cpaBHeEHUIO C
NOJIHbIM NtOWeEM. TPUKOTaXK MPU 3TOM COXPaHAET TOBAPHbIN BUA, U BbICOKME NOKasaTenu
KavecTBsa.

KnioueBble cnoBa: TPUKOTAaXKHble MONOTHA, CTPYKTypa, KOMBMHMpOBaHHOE
nepenneTeHue, NAOWEBbIN TPUKOTaXK, 06bEMHAA NAOTHOCTb.
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