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Abstract. The study and expansion of the technological capabilities of modern
knitting machines, the development of new models of knitted fabric from local raw
materials on the above machines and the subsequent expansion of the range of
knitwear with improved consumer properties is an urgent task today. The article
presents the results of the analysis of the technological parameters of patterned knitted
fabrics, developed for the effective use of local raw materials and those made from silk
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SECTION 1. INDUSTRIAL TECHNOLOGIES AND EQUIPMENT

and cotton yarn. The samples of investigated cotton-silk knitted fabric were produced
on a Mayer knitting machine.

AHHomauwz. Hsyqelme u pacuwupernue mexHoaI0cUUYeCKux B803MOICHOCmEU
COBPEMEHHBIX MPUKOMAINCHBIX MAULUH, pa3pa60mka HOBbIX MoOoeell mpuxkomasica u3
MECMHO2O0 Cblpbsi HA BbIUWEYKA3ZAHHBIX MAWUHAX U nocvzedy;ou;ee pacuiuperue
accopmumerma npuxKomdadsiCHblX uzoenut ¢ YAYHULEHRbIMU nompe6umefzbc1<wwu
ceoucmeamu, A6aAemcs aKmyaJZbHOﬁ 3a0auell Ha ce200HAWHUL OeHb. B cmambe
npueedeﬂbz pesyiomamysl AaAHAIU3A MEXHOIOCUUYECKUX napamempos pUCyHudamoslx
MPUKOMAINCHBIX NOJIONMEH, pa3pa60maHHblx C Yéejivio 3¢¢€Kmu6HOZO UCNnoJlb306aHUA
MECNIHO2O Cblpbsl U U32OMOBJTEHHbIX U3 WenKoeou u XJZOI’lllam06yMa9fCHOIZ NPASICU.
06pa374bl MCJzeOyeszx XJIONKOBO-ULE/IKOBBLX ~ MPUKOMAINCHBIX  NOJIOMEH OvbLIU
8bIPAOOMAHBL HA MPUKOMANCHOU Mawune Mayer.

The production of linen and lightweight knitwear made from cotton yarn in
combination with natural fibers, namely natural silk, helps to improve consumer
properties, such as breathability, hygroscopicity, as well as hygienic properties, which
allows their use in regions with a hot climate [1, 2].

Studying and expanding the technological capabilities of modern knitting machines,
developing new knitting patterns from local raw materials on the above machines and
subsequently expanding the range of knitted products with improved consumer
properties are an urgent problem today. In order to expand the range of knitted fabrics
and to study the effect of the size of the pattern on the technological parameters and
the physical-and-mechanical properties of the patterned cotton-silk knitted fabrics on
the Mayer 18 gauge double circular knitting machine, 5 variants of patterned cotton-
silk knitted fabrics were developed, varying the size of the pattern on the surface of the
canvas. The pattern on the surface of the canvas is formed by knitting an elastic series
against the background of smooth weaving. Cotton yarn with a linear density of 25 tex
and silk yarn with a linear density of 14.3 tex were used as raw materials. The structure
of a new structured cotton-silk knitted fabric is presented in Fig. 1 [3].
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Figure 1 — New structured cotton-silk knitted fabric:
here: 1 — suprem loops formed from cotton thread;
2 — rib loops formed from silk thread; 3 — transferred loops

Based on the results of the analysis, technological parameters such as the loop step,
the height of the loop row, the horizontal and vertical density, the length of the thread
in the loop are determined. An analysis of the results of studies conducted by many
scientists showed that a decrease in the surface density of knitted fabric wear is the
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least dangerous for its strength properties, since the absolute value of the strength of
knitted fabric is high, during operation, the products are subjected to loads not
exceeding 20 % of breaking [4-5].

The decrease in surface density causes damage to the hygienic and heat-shielding
properties of the canvas. Therefore, it seems rational to introduce an indicator that
would simultaneously characterize both the material consumption of the canvas and its
qualitative indicators [6]. Since knitwear is a three-dimensional structure characterized
by length, width and thickness, the lightness of this structure should be determined not
by a two-dimensional criterion (surface density), but by three-dimensional (volume
density).

The surface density of the proposed variants for cotton-silk patterned knitted fabric
varies from 110.2 to 139.1 g/m?, the lowest surface density in variant IV of knitted
fabric is 110.2 g/m2. The volume density of the patterned cotton-silk knitted fabric
variants from 237 to 358.8 mg/sm?3, the lowest volume density for variant V of knitted
fabrics is 237 mg/sm?3. The results of the study showed that the volume density of the
developed fabrics of cotton-silk patterned knitted fabric is less compared to the basic
fabric (variant I), (Figure 2).
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Figure 2 — Histogram of changes in thickness, surface and volume density
of cotton-silk patterned knitted fabrics

If the surface density of the base knitting sample is Ms=122 g/m? and the thickness
T=0.34 mm, its volume density is §=358.8 mg/sm?.
In this case, the absolute volumetric litheness indicators of the canvases compared

to the base sample will be as follows (Fig.2):

AS =& —& =3588-270=88,8mg/sm" (I1 opt.)

Here: A8 — absolute volumetric lightness, mg/sm?; b — is the volume density of the
base sample, mg/sm?; § — is the volume density of the base sample, mg/sm?;

The relative lightness of the developed patterns of cotton-silk patterned knitted
fabrics is as follows:
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0=(01-—)-100% =(1—-——-—-)-100% =25 % Il opt.
(1-)1009% =(1- 2 -100% = 25 % (I opt)

b

As can be seen from Fig. 2, 3 the smallest consumption of raw materials in the
developed cotton-silk patterned knitted fabrics is required for variant V of knitted
fabric, i.e. the volume density of this knitted fabric is the smallest compared to other
variants. Reducing the consumption of raw materials in the development of variants I,
I11, 1V, V of cotton-silk patterned knitted fabrics is achieved by reducing the number
of rib. knitting loops, since the rapport of cotton-silk patterned knitted fabrics consists
of supreme and rib. loops.
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Figure 3 — Graphic lines changes absolute volumetric lightness and relative
lightness of cotton-silk patterned knitted fabrics
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In conclusion, it can be noted that by changing the size of the pattern on the surface
of the cotton-silk patterned knitted fabrics, it is possible to obtain knitwear with desired
properties and reduced material consumption.

The developed fabrics of pattern cotton-silk knitted fabrics can be successfully used
in the manufacture of lightweight upper products and children's assortment.
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Abstract. Today, the textile, clothing and knitting industry is one of the strategically
important and rapidly developing sectors of the national economy. Using the
technological capabilities of modern double-loop needle knitting machines, the
physical and mechanical properties of the newly constructed cotton-silk knitted fabric
on the basis of local raw materials were studied. As a result of research work, the
range of cotton-silk knitted fabrics and products with high quality and low consumption
of raw materials has been expanded.

Aimomauuﬂ. Ceeoousa mexKcmuibHaA, weeunast u mpuxKomadsiCHas
NPOMbBLUUTIEHHOCMU ABAIOMCA OOHUMU U3 cmpamecudecku BAadJiCHbIX U OUHAMUYHO
paseuearoumuxcs ompaCﬂeﬁ HCZpOOHOZO Xo3a1cmaa. C UCnoilb3oeaHuem
MEXHON02UUECKUX B03MOINCHOCEU COBPEMEHHDLX Oeyxgl)OHmyprlx GA3ATIbHBIX MAUWUH
uccneo08ambl quSUKO-Me)CCZHu'{eCKue CBOUCMBA XTIONKOBO-UIETKOBO20 mpuxkomasica Ha
OCHOBe MeCmHO20 Cbipbsi. B pesyromame nayuno-ucciredosamenbckoi pabomol
pacuiuper accopmumennlt XjlIOnKoeo-uejaKkoeo02o mpuxkomasica u uzoenutl ¢ 6blCOKUM
Kadyecmeom u HUSKuUmM pacxodom CblpbAl.

Expanding the range of knitted fabrics, making full use of the technological
capabilities of knitting machines, improving the quality of knitted fabrics without
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