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EXPANDING THE RANGE OF PRODUCTION OF
COTTON SHIRT FABRICS WITH RELIEF PATTERNS

Abstract. This article presents the design, filling calculation and parameters for
production of shirt fabrics. The proposed design technique will allow to quickly determine
the parameters of a new fabric threading and texture and, as a consequence, accelerate the
technology of its production, expand the range of shirt fabrics, increase the competitiveness,
increase the volume and sales market.

The development of the range of competitive fabrics from domestic raw materials,
based on an in-depth study of the texture and properties of fabrics using modern information
technologies, is one of the urgent tasks facing the textile industry.

Scientific developments in this area have shown that in each case, the issues of
technology and design of fabrics require improvement, an individual approach to a
scientifically grounded solution of issues in the field of creating fabrics with improved artistic
and color design and quality.

Keywords: shirt fabric, interweaving, design, filling calculation, calculation
technique.
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Introduction. A shirt fabric must be soft, hygienic, have good breathability
and a certain breaking strength. In the study [1], a method, technologies for
manufacture of fabric structures and a study of their texture were developed. The
authors designed a shirt fabric based on a given tensile strength along the warp and
weft.

Conditions and methods of research. The technique for calculating a cotton
shirt fabric of a relief interweaving with the strength on the warp Q_ = 36.5and on

the weft Q = 36.5is given. To design a shirt fabric, a cotton yarn is taken as of
uniform linear density along the warp and the weft, i.e. T =T = Tand K;=1, fora
cotton fabric C =1.25. As T =T then d =d  and K =1. The breaking stress for
a cotton yarn is taken as o =0 = o =13cu/tex. The coefficient of efficiency of the
yarn’s breaking strength in a fabric on the warp p =1and on the weft p =1.The
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coefficient of filling a fabric on the warp K,.=0.7. Since, according to the task,

the strength of a fabric on the warp is equal to the strength of a fabric on the weft,
then the density of a fabric on the warp should be equal to the density of a fabric on
the weft, therefore for the design, V-order of the texture phase is taken, i.e.
K,~=1.0; K, =1.0. A shirt fabric is of equal density, i.e. it has a square texture.

The yarn in the fabric has some crease

17,.=1,=1.05 Q)

and
noe:nye: 093 (2)

The design of a shirt fabric is carried out in the following order.
1. Substitute the specified parameters into the formula (5) and determine the

density of the fabric on the warp

100(1+1)0.7 418
PO: = ’ 3
d-(1105+0934-12 d,, 3

2. Substitute (5) and (6) in (3) and (4) and determine the average thread
diameter

P,d.°/0.00156 = 36.52000/(131) = 5615. (4)

P, d."/0.00156 = 36.5:2000/(131) = 5615. (5)
d

AB_ % g5 5

d, 0.00156 (6)

d,,=56150.00156/41.8 =0.21mm (7)

3. Determine the linear density of threads by the formula (6)

T =T = 0.1469% / 0.00156 = 28.2tex (8)

Accept 28 tex.
The average thread diameter is

d,,=0.03161.25+/28 = 0.21mm 9)

4. Substitute the obtained value into the formulas (3) and (4), the density of
the fabric on the warp and on the weft will be obtained

P,28=5615. 10)
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error.

P,=5615/28=200x/dm
P28 =5615.

P,=5615/28 =200/ dm

(11)

(12)
(13)

5. Checking the calculation of the fabric strength according to the formulas
(1) and (2)

Q,=200-28131/2000 = 36.40aH

Q,=200-28131/2000 = 36/ 40aH

(14)

(15)

The difference between the calculated and the specified values is within the

6. Determine the coefficient of filling the fabric on the weft by the formula (7)

K = 2000.21(10.93+1.05)}V4~1* /[L00(1+1)]= 0.7

7. The coefficient of filling the fabric by the formula (8)

K,=0.70.7=0.49
8. Run-in on the warp by the formulas (9-12)
L,=~/0.52 +0.1953% =0.537mm
l,,=L,=100/200 =0.5mm
h,=0.21:0.931=0.1953mm

053705

a, 100 = 6.9%
0.537

9. Run-in on the weft by the formulas (13-16)
l,,=L;,=100/200=0.5mm

h,=0.21:0.931=0.1953mm

L,=+0.5? +0.1953" = 0.537mm

0 =9937-05,00_ 699
! 0.537

10. The surface density of the fabric (17-25)

(16)

(17

(18)
(19)

(20)

(21)

(22)

(23)

(24)

(25)
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q.- 200-28 N 200-28 ~120g /m? (26)
100-6.9 100-6.9

Research results and discussions. Let’s state the filling calculation and
selection of the parameters for production of the designed shirt fabric. Textile
machines are chosen depending on their assortment capabilities, taking into account
high productivity and high quality fabrics.

When determining the assortment capability of the machine, the possibility of
fabric production is determined depending on:

1 — kinds of warp and weft, types of weft (one-color, multicolor, etc.);

2 — linear density of threads in a fabric;

3 — obtaining the required interweaving;

4 — obtaining the required fabric width;

5 - the possibility of obtaining a certain density of threads in a fabric;

6 — the degree of tension in the process of fabric production.

The intensity of the fabric production process depends on interweaving, density and
thickness of threads in a fabric and can be characterized by the coefficient of filling
the fabric with fibrous material or the coefficient of connectivity of the fabric. With
increase in the coefficient of filling or connectivity of the fabric, the intensity of the
weaving process increases, the fabric production becomes more difficult and tense
(Table 1,2,3) [2].

Table 1
The calculated filling parameters of the experimental fabrics.
Summarized data of technical calculation of a shirt fabric
Unit of Indicator
No. Parameter measure [T variant 5 3 1
1 |Coefficient of connectivity 5.6 5.6 5.6 5.6
2 |Coefficient of filling 0.49 049 | 049 | 049
3 |Finished fabric width cm 155 155 155 155
4 |Crude fabric width cm 176 176 176 176
5 |Reed filling width cm 180 180 180 180
. Relief interweaving
6 |Interweaving .
5 harness machine

Thread thickness, tex
7 |On the warp tex 28x2 | 28x2 | 28x2 | 28x2

On the weft 28 15.4 36 20
8 |Warp thread density thread/dm | 200 200 200 | 200
9 |Weft thread density thread/dm | 200 200 200 | 200
10 |Warp thread number, total | threads 3520 | 3520 | 3520 | 3520
11 | Reed number tooth/dm 90 90 90 90
12 |Warp mass in 100 m off . 2117 | 2117 | 21.17 | 21.2

crude fabric
13 |Weft mass in 100 m of| 102 | 585 | 1368 | 7.6

crude fabric
14 |Linear density of a fabric g/m 318 270 348 | 288
15 |Surface density of a fabric g/m? 180 153 198 163
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Table 2
The calculated filling parameters of the fabrics
produced on shuttleless weaving machines
No Parameter Unit of Indicator
' measure| 1 variant 2 3 4
1 |Coefficient of connectivity 5.6 5.6 5.6 5.6
2 |Coefficient of filling 0,49 0,49 049 049
3 |Finished fabric width cm 155 155 155 155
4 |Crude fabric width cm 176 176 176 176
5 |Reed filling width cm 180 180 180 180
. Relief interweaving
6 |Interweaving .
8 harness machine
Thread thickness, tex
7 |On the warp tex 28%2 28%2 28%x2 | 28%x2
On the weft 28 15.4 36 20
8 |Warp thread density th;erﬁd/ 200 200 | 200 | 200
9 |Weft thread density th&?‘;‘d’ 200 200 200 | 200
10 |Warp thread number, total |threads| 3520 3520 3520 | 3520
11 |Reed number todor;h’ 90 90 9 | 90
1p |Warp mass in 100 m off 1 o147 | 2117 | 2117 | 212
crude fabric
13 |Jveftmessini00moterudel o | 105 | 585 | 1368 | 7.6
14 |Linear density of a fabric g/m 318 270 348 288
15 |Surface density of a fabric | g/m? 180 153 198 163
Table 3
The calculated filling parameters of the fabrics produced on shuttleless weaving
machines
No. Parameter Unit of . Indicator
Measure| 1 variant 2 3 4
1 2 3 4 5 6 7
1 |Coefficient of connectivity 5.6 5.6 5.6 5.6
2 |Coefficient of filling 0.49 0.49 0.49 0.49
3 |Finished fabric width cm 155 155 155 155
4 |Crude fabric width cm 176 176 176 176
5 |Reed filling width cm 180 180 180 180
6 |Interweaving Relief interweaving based on rep on the warp
8 harness machine
Thread thickness, tex
7 |On the warp tex 25x2 25x2 25x2 | 25%2
On the weft 28 15.4 36 20
8 |Warp thread density thgerﬁd’ 200 200 200 | 200
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1 2 3 4 5 6 7

9 |Weft thread density thgfg‘d/ 200 200 200 | 200

10 |Warp thread number, total |threads| 3580 3580 3580 | 3580

11 |Reed number todor;h’ 80 80 80 | 80

1p |Warp mass in 100 m off | 493 | 193 | 193 | 193
crude fabric

13 |Wett mass in 100 m of . | 45, 5.5 12.96 | 7.2
crude fabric

14 |Linear density of a fabric g/m 295 248 323 265

15 |Surface density of a fabric | g/m? 167 140 183 150

Based on the obtained design data and technical calculation of the fabric, the
technological process for the production of fabric for clothing was selected.

The technological process at the enterprise should be the most rational, i.e.
should include the least number of transitions necessary to prepare the warp and weft
for weaving, provide for perfect working methods, advanced equipment,
mechanization and automation of labor-intensive work and transportation of goods.

When choosing the technological process and equipment at the enterprise, the
kind, type and characteristics of the yarn (threads) for the warp and weft, the types
of incoming packages and the nature of the fabrics produced are taken into account

(Fig. 1).

Yarn storage area

Wetft (reel) Ty=14x2

Warp (reel) To=14x2 tex tex

1
Warping (Benninger
Supertronic warping
machine)

|
| Knotting (UP-5 machine) |

Weaving (Toyota weaving machine)
l

Commodity and Rejection
Department (MKM-180
CB-4-180)

Figure 1. Technological process for production of a shirt fabric

A review of literary sources devoted to the influence of the fabric texture on
its physical and mechanical properties, the main modern directions of designing
fabrics, methods of designing fabrics, expanding the range of possibilities of the
weaving machine [3], as well as optimizing the technological process of weaving
has been performed. Fabrics and textile fabrics for household and technical purposes
after technological processes of weaving and finishing industries should have
optimal texture parameters and characteristics of operational properties, which allow
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the best possible technological processes of finishing, impregnation of fabrics with
special solutions and emulsions, and in the future, allow fabrics and textile fabrics
perform their work functions qualitatively, reliably and durably [4]. The above
analysis showed that the technology of fabrics includes a whole range of tasks that
must be solved in the process of creating fabrics of a new type.

Conclusion. As a result of the experimental work, prototypes of fabrics were
developed, produced on “CTB”, “JAT” machines with a relief pattern. Cross stripe
patterns. For production of compound weaves, which form stripes across the fabric,
it is possible to take all known weaves, the threads of which make their way to the
same number of harness frames. For example, four harness frames are selected and
various weaves are drawn that can be worked out on them. Notable for shirt fabrics
are patterns with longitudinal stripes. Compound weaves are also produced, which
form stripes along the fabric. Each weave that is part of the compound has its own
parting pattern. As a rule, each weave requires its own harness frames. Only in rare
cases weaves can be combined on the same harness frames. When forming
longitudinal compound weaves, it is very important to evaluate the quality of the
fabric, which will ensure the compound weave. If the weaves are very different from
each other in relation to intersections in the repeat redistribution. In some areas,
thinning of the fabric may be formed. This can lead to the appearance of loose (slack)
threads in the warp. This requires a high density of warp threads in stripes with the
main effect, i.e. the warp threads will have a large number of intersections and their
run-in will increase.
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r.10. Kanppibaesal, P.T. Kanpbibaes?

1M.9ye308 amobiHdarsl O4mycmik KasakcmaH yHusepcumemi, LLibimkeHm K., KasakcmaH

PENBE®TI CYPETTEPI BAP MAKTA MATAJIAPbIH ©HAIPYAIH,
ACCOPTUMEHTTIK MYMKIHAIKTEPIH KEHENATY

AHpaTtna. byn makanaza TOKbINFAaH MaTanapAblH, Au3aliHbl, XaHapmMai Kyto ecebi
YKoHe eHAjipic napameTpaepi KenTipinreH. ¥cbiHblNFaH Xobanay agictemeci KaHa MmaTaHblH,
KYPbINIbIMbl MEH ¥aHapMail Kyt NnapamMeTp/iepiH }Keaen aHbIKTayFfa KaHe HITUXKECIHAE OHbI
eHAIpY TEXHONOTMACbIH  Kepengetyre, MaTtanapablH, accopTUmeHTiH, 63cekere
KabineTTiniriH KEHenTyre, KeJieMi MEH HapbIFbIH aPTTbIPyFa MYMKIHAIK 6epeai.
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3amaHayn aknapaTTblK, TEXHO/OrMANApAbl  Ko/AJaHa OTbipbin, MaTanapAblH,
KYPbl/bIMbl MEH KacUETTEpPiH TEPEH, 3epTTeyre HerisfenreH oTaHAbIK, LWKWKi3aTTaH 6acekere
KabifneTTi maTanap acCOpPTUMEHTIH a3ipaiey — TOKbIMa 6HepPKaCibiHiH anablHAA TYpFaH ©3€eKTi
MiHaeTTepain, 6ipi. Ocbl canapafbl fblbiMKM  33ipnemenep opbip HaAKTbl Kafganaa
MmaTanapabl Kobanay KoHe TEeXHOJIOTUACHI KEeTingipyai, akcapTblnFaH KepKempaik-
KONOPUCTUKaNbIK Ge3eHAipy MeH cama maTasapblH Kacay canacbiHAafbl macenenepai
FbIIbIMUM HETi3AENTeH LIeLlyre }KeKe KO3KapacTbl KAXKeT eTeTiHAIrH KepceTTi.

Tipek ce3gep: TOKbIIFaH MaTa, TOKY, }Kobanay, )aHapMaW Kytoabl ecenTey, ecentey
aaici.

r.10. Kangbibaesa?, P.T. Kanabibaes?

0sHO-KasaxcmaHckuli yHusepcumem um. M. Ayasoea, 2. LLibimkeHm, KasaxcmaH

PACLLUMPEHWE ACCOPTUMEHTHbIX BO3MOHOCTEWN BbIPABOTKMU
XNOMNYATOBYMAMXHbIX COPOYEYHbIX TKAHEW C PE/IbE®HLIMU PUCYHKAMMU

AHHOTauUMA. B faHHOW cTaTbe NpuBeaeHbl NPOEKTUPOBAHME, 3aNPaBOYHbIN pacyeT 1
napameTpbl  NPOM3BOACTBA  COPOYEYHbIX  TKaHel.  [lpeanaraemas  MeToAMKa
NPOEKTUPOBAHMA NO3BOJIUT OMNEPATUBHO ONpPeaeNnUTb NapameTpbl CTPOEHMUA M 3anpaBKu
HOBOM TKaHW M KaK CNeacTBME YCKOPWUTb TEXHOJIOTUIO e€ MPOM3BOACTBA, PaCUMPUTL
ACCOPTUMEHT COPOYEYHbIX TKaHelN, KOHKYPEHTOCNOCOBHOCTb, YBENNYNUTL O6BEM U PbIHOK
cbbiTa.

PaspaboTka accopTMMeHTa KOHKYPEHTOCMNOCO6HbIX TKaHel U3 OTeyecTBeHHOro
Cblpbs, OCHOBaHHAaA Ha rMy60OKOM U3yYEHMM CTPOEHMA N CBOMCTB TKaHE! C UCNOb30BaHMEM
COBPEMEHHbIX UHPOPMALMOHHbIX TEXHONOMMIA — O4HA M3 aKTya/lbHbIX 3aZay, CTOALLMUX
nepes TEKCTUIbHOM OTPAC/Ablo MPOMbIWAEHHOCTU. HayyHble pa3paboTku B aToi chepe
NoKasasn, YTO B KaXXAOM KOHKPETHOM C/ly4ae BOMPOCbl TEXHONOTMU U NPOEKTUPOBAHUA
TKaHei TpebyloT COBEpPLIEHCTBOBAHMA, WHAMBUAYANbHOrO MNOAXoA4a K  HayyHo-
060CHOBaHHOMY pelleHWI0 BOMPOCOB B 06/1acTU  CO34aHMA TKaHel YaydlleHHOro
XY/10XeCTBEHHO-KO/I0PUCTUYECKOro 0hOPMIEHNA U KayecTsa.

KnioueBble cnoBa: copoyeyHaa TKaHb, MNepensieTeHne, MPOEKTUPOBaHMe,
3anpaBOYHbIN pacyeT, MeToAMKa pacyeTa.
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