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EXPERIMENTAL STUDY OF THE PROPERTIES OF MATERIALS
USED IN WOMEN’S CLOTHING

Abstract. The article presents the results of a study on the application of elastic
polyurethane yarns in textile materials used for manufacturing garments for various
purposes. The study examines the combination of polyurethane yarns with natural and
synthetic fibers, as well as their role as functional components of the yarn. The
methodology includes an analysis of scientific and technical literature, systematic and
comparative analysis, and synthesis of experimental data. During the study, the structural
characteristics of fabrics containing small amounts of polyurethane yarns embedded within
the weave structure were investigated. It was established that incorporating polyurethane
yarns increases fabric elasticity, improves garment shape retention, reduces wrinkling, and
enhances wearing comfort. Garments made from such fabrics exhibit good body fit,
resistance to deformation, and maintain their original shape during wear. The results have
practical significance and can inform the design and production of modern garments with
improved performance and consumer properties. Using polyurethane yarns in textiles
allows for the development of garments that meet functional, comfort, and aesthetic
requirements.

Keywords: textiles, fibers, physical and mechanical properties, polyurethane,
performance properties.

Smailova U.S., Abdikayeva A.K., Vakhidova U.A., Bekzat A.B. Experimental study of the
properties of materials used in women s clothing //Mechanics and Technology / Scientific
journal. — 2026. — N0.1(91). — P.216-223. https://doi.org/10.55956/REKD5168

Introduction. Women’s shoulder products have a multi-layered structure,
consisting of main upper materials and lining. The composition of raw materials
and the types of textile fibers are among the main factors determining the physical,
mechanical, and hygienic properties of the materials, including strength, wear
resistance, electrostatic behavior, color fastness to physical and mechanical
impacts, and other technological properties of textile materials [1-3]. In the
production of textiles for clothing, chemical fibers and yarns such as polyester,
polyamide, cellulose, polyurethane, and polyacrylonitrile are widely used [1,2].

Polyester fabrics are used in all types of clothing. To create multiple
textures:
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— textured (volumetric) threads;

— shaped yarn (made of knots and loops), gives a voluminous and
spectacular appearance;

— monothreads;

— yarn, crepe texture.

Currently, polyurethane yarns are used in combination with natural and
synthetic fibers. Polyurethane (elastic) threads act as functional components of
yarns. They are incorporated in small quantities and are typically concealed within
the fabric structure. Garments made from fabrics containing polyurethane threads
exhibit good fit, high wearing comfort, low crease formation, resistance to
deformation, and shape retention [2]. To impart elasticity to the fabric and allow it
to stretch and return to its original shape, it is sufficient to include 2-5%
polyurethane threads in the composition.

Polyacrylonitrile fibers, due to their warming properties, are similar to wool
fibers and are widely used in costume and coat fabrics. Interest in natural fibers,
such as wool, cotton, and linen, has resurged because of their hygienic and
aesthetic qualities. At the same time, blends of wool with Lycra or linen are
recommended to improve elasticity and wear resistance [4].

Fabrics combining original yarn structures and shiny threads of various
shapes are particularly suitable for elegant clothing. While functionality remains a
primary requirement, a balance of harmony and elegance is essential, especially in
women’s classic garments. Contemporary fabrics include dense yet lightweight and
voluminous materials, soft tweeds, bouclé, and other textured fabrics. Velvet
jackets with varied effects, wool blends, knitted fabrics, and finished wool fabrics
are increasingly popular.

High-tech fabrics and materials with elastic coatings, Teflon treatment, or
membrane properties are increasingly applied in garment production [5]. New
fibers and blends, such as Meryl/Lycra, allow a significant reduction in fabric
thickness, making lightness and semi-transparency fashionable again [5].

For lining fabrics, viscose, cotton, and polyester fibers and their blends are
commonly used. Typical weaves include simple, wedge (“Christmas tree”),
jacquard, satin, or velvet, with the fabric often being soft, plush, or silky. In
garment production, woven linings as well as adhesive and non-adhesive
nonwoven interlinings are widely applied [6].

Leading foreign companies from Western Europe, the USA, and Japan
continue to develop combined thermoregulating cushioning materials, designed to
interface with polyester fiber fabrics at temperatures not exceeding 100°C and
compatible with lightweight base materials [7]. These materials are intended to
bond with fabrics having various coatings, such as silicone [8].

Leaky linings (durable press) are produced for garments that are dyed in
their finished form, as well as for products made from fur, leather, or other
materials that cannot withstand conventional processing conditions. During the
development of primer materials, particular attention is paid to joint connections,
layer adhesion, and the selection of appropriate adhesives [9].

Materials and methods. The aim of the study was to investigate the
physical and mechanical properties of modern fabrics used in the production of
women’s clothing, as well as to assess their resistance to operational influences,
particularly abrasion.

The objects of the study were six samples of cotton and blended fabrics (Al-
AG6) differing in raw material composition, surface density, weave structure, and
dyeing method. The main characteristics of the investigated fabrics are presented in
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Table 1. To evaluate the performance properties of the materials, standard methods
were applied to determine fabric density, mass per unit area, and abrasion
resistance. Abrasion tests were performed using Martindale and UTN-1 devices
with 10,000 friction cycles, which simulate real wearing conditions of garments in
accordance with international and national standards [10,11].

Research results and discussion. Research is being conducted in the
direction of developing new types of the base of the lining material, creating new
form-resistant, resistant to gluing. The use of various non-woven materials is
increasing. In addition to a small mass lining and a thin thermo network, types of
volumetric lining fabric with a proportion of thermoplastic fibers are offered,
which makes it possible to obtain voluminous, well-packed, soft parts. The
production of knitted lining materials is also expanding.

Heat-adhesive lightweight non-woven linings made from polyester melt are
widely used. These linings are designed to ensure compatibility with polyester-
based outer fabrics and enhance shape stability [12]. The final finishing of non-
woven materials from polymer melts is carried out using a heated roller, on which
a pattern in the form of a “cat’s foot” is applied using blunt rods. High-quality
garments are achieved through multi-zone lining materials, where single-layer
linings create zones of varying rigidity, altering the stiffness of the lining base [12].

In addition to glued single-layer materials, various composite linings have
recently been developed, which, when added to a package, provide the required
physical and mechanical properties. For example, Dhj (UK) developed a composite
lining material that ensures shape stability for small garment details such as collars
and darts. This composite material consists of two layers of thin-film material with
an elastic filler in between [6]. Similarly, Grown Textile (USA) developed the
Grown Slev material, consisting of two fabric layers with multiple rubber layers in
between, primarily used for shoulder pads [13].

Analysis of new types of sewing materials shows that they are made from
different fibers and possess diverse physical, mechanical, and aesthetic properties,
significantly expanding the range of garments that meet the requirements of
modern consumers [13]. Modern fabrics differ from classical fabrics in their
properties; therefore, traditional design approaches and technologies are not always
suitable for ensuring flexibility and maintaining structural stability in composite
garments. It is thus crucial to develop design methods that preserve the utility of
materials for the consumer while ensuring that garment elements retain the desired
shape during use.

In this study, six cotton fabrics with wear effects and blended fabrics used in
garment production were examined. Their main characteristics are presented in
Table 1. According to the fabric designations, the primary threads are of colors A2
and A3, while fabric A4 is dyed only on the front side. The remaining fabrics were
dyed after knitting [8].

Table 1
Physical and mechanical characteristics of the fabric
Ne|  Fabric Color Composition Density, thread/CM | Textile Weight,
designation base weft braids | g/m?
1 2 3 4 5 6 7 8
1 Al Dark Brown 100% cotton 28 14 fleecy | 339
2 A2 Dark Blue 65% cotton, 26 19 sheet | 227
35% polyethersulfone fabric
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Table 1 (continued)

1 2 3 4 5 6 7 8

3 A3 Dark blue 100% cotton 32 21 Va 298
Sargia

4 Ad Grey 98% cotton, 56 24 Ya 292
2% elastin (weft) Sargia

5 A5 Camel 43% cotton, 20 13 sheet | 228
57%linen fabric

6 A6 Black gold 100% cotton 44 14 sheet | 293
fabric

Results of experimental testing of fabric samples according to the above
methods. Table 1 shows the appearance of fabric samples tested during grinding on
Martindale and UTN-1 instrument.

Analysis of the data presented in Table 1 showed that fabric A1, made of
100% cotton with a pile structure, has the highest surface density (339 g/m?). This
sample demonstrated the highest abrasion resistance in Martindale testing, as
evidenced by the reservation of structural integrity after 10,000 friction cycles.
This indicates high wear resistance and the suitability of the fabric for garments
subjected to significant operational loads.

As a result of the experimental studies, it was e stablished that the physical,
mechanical, and performance properties of fabrics are largely determined by their
raw material composition, weave structure, surface density, and the presence of
elastic components.

Table 2
Type of material samples after grinding with Martindale instrument and UTN-1
instrument (10.000 cycles)

Fabric Samples of grinding materials with Samples of materials after
designation Martindale(10000 cycles) friction with the Dit-2M
Al

A2

A3

A4

Fabrics A2 and A3, based on cotton and its blends with polyester fibers,
showed average abrasion resistance values. At the same time, sample A2, despite
having a lower surface density, demonstrated better performance compared to A3,
which can be explained by the presence of chemical fibers in the composition,
enhancing the strength and structural stability of the material.

Of particular interest are the results for fabric A4 containing 2% elastane.
This sample is characterized by increased weft density and a twill weave, which, in

219



Light Industry U.S. Smailova, A.K. Abdikayeva,

Technologies U.A. Vakhidova, A.B. Bekzat P.216-223

combination with the elastic component, ensures good shape retention, resistance
to deformation, and satisfactory abrasion resistance. This confirms the expediency
of using polyurethane yarns in fabrics for women’s clothing, where comfort and
shape preservation are of particular importance.

The lowest abrasion resistance indicators were recorded for fabric A5 (a
cotton-linen blend). Despite its natural composition and satisfactory hygienic
properties, this sample showed low resistance to abrasion due to its lower surface
density and the structural characteristics of linen fibers. This limits its use in
garments subjected to intensive wear.

Thus, the experimental results confirm that fabric abrasion resistance is
formed under the influence of a complex set of factors and is not determined solely
by increased fabric density, an optimal combination of raw material composition,
weave structure, and the introduction of elastic fibers makes it possible to obtain
fabrics with improved performance characteristics that meet the requirements of
modern women’s clothing [14].

The conducted studies demonstrated that the performance properties of
fabrics for women’s outer garments are formed under the influence of a
combination of factors, among which raw material composition, weave structure,
surface density, and the presence of elastic fibers are key. The obtained
experimental data confirm the absence of a direct linear relationship between fabric
surface density and abrasion resistance, which is consistent with contemporary
concepts of textile material behavior during use.

Fabric Al, possessing the highest surface density, indeed demonstrated
maximum wear resistance; however, samples with lower density but optimized
composition and structure (A2, A4) showed comparable or more stable results.
This indicates that the introduction of chemical and elastic fibers contributes to
load redistribution within the fabric structure and reduces localized deformations
under friction.

The results obtained for fabric A4 containing 2% elastane are of particular
significance. Despite the relatively small proportion of polyurethane yarns, this
sample is characterized by enhanced shape stability and the ability to maintain
geometric parameters after mechanical stresses. This confirms the effectiveness of
using polyurethane yarns in the amount of 2-5% to improve fabric performance
properties without compromising their appearance and tactile characteristics.

The low abrasion resistance of fabric A5 (cotton-linen blend) indicates the
need for cautious use of materials dominated by natural fibers in garments intended
for intensive wear. Despite their high hygienic and aesthetic qualities, such fabrics
require additional structural reinforcement, the use of interlining materials, or
combination with more durable fibers.

The obtained results confirm the relevance of using modern high-tech
materials, including composite interlinings and multi-zone lining materials, which
allow targeted regulation of stiffness and stability in specific garment areas. The
use of such materials ensures shape retention of women’s clothing during wear and
expands the possibilities of design and structural engineering.

Thus, the discussion of the results leads to the conclusion that a
comprehensive approach to material selection for women’s outer garments is
required, based not only on fashion trends but also on an in-depth analysis of the
physical, mechanical, and performance characteristics of fabrics.

Conclusion. In an experimental study, the friction resistance was evaluated
for several fabrics, with the highest value observed in the thickest Al fabric.
Naturally, thicker fabrics tend to exhibit greater friction resistance; however, there
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is no strict linear relationship between thickness and friction resistance. The lowest
resistance was observed in the blended cotton/linen A5 fabric, despite A2 being the
thinnest sample. The lower friction resistance of A5 may be attributed to its
relatively low density.

The study established that the physical, mechanical, and performance
properties of fabrics for women’s outerwear are influenced by a combination of
factors, including raw material composition, weave structure, surface density, and
the presence of elastic components [14,15]. Experimental results confirm that
abrasion resistance is not solely determined by fabric density but depends on the
complex interaction of structural and compositional characteristics.

It was demonstrated that the inclusion of polyurethane (elastic) yarns at 2—
5% of the fabric composition effectively enhances shape retention, elasticity, and
wearing comfort, while maintaining satisfactory wear resistance. Even a small
proportion of elastic yarn reduces residual deformations and helps preserve the
geometric dimensions of garments during use.

The study also found that fabrics made from natural fibers, despite their
excellent hygienic and aesthetic properties, may exhibit lower resistance to
mechanical stress. This necessitates the use of additional structural and
technological solutions, such as interlinings, composite materials, and the blending
of natural fibers with chemical or elastic yarns.

The practical significance of this research lies in its application to the
selection of textile materials and the development of structural and technological
solutions for women’s clothing design. A comprehensive approach to fabric
analysis allows for improved garment quality and the expansion of competitive
product ranges in the modern apparel industry [15,16].

In conclusion, an integrated approach to material selection and property
evaluation enables the enhancement of quality in women’s outer garments and
broadens the range of competitive products. The findings of this study can be
applied in material selection and in designing structural and technological solutions
aimed at achieving a balance of functionality, comfort, and aesthetic appeal in
women’s clothing.
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1Aamamel mexHonozuanelK yHusepcumemi, Anmamel, Kasakcmax
2TawKeHm MOKbIMA #3He HeHin eHepKacin UHCMuUmMymsi,
TawkeHm, ©36ekcmaH Pecnybaukacei
30. Manibekos ambiHOarel OHMycmik KasakcmaH nedazo2uKasbiK yHUsepcumemi,
LLleimkeHm, KazakcmaH

SVIEN KMIMIHAE KONAAHBITATbIH MATEPUANIOAPAbIH, KACUETTEPIH
3KCMNEPUMEHTTIK 3EPTTEY

AHpaTtna. MaKanaga opTypAai MakcaTTafbl KWMiM  eHAipiciHae KOoAnZaHblNaTbIH
TOKbIMA MaTepuanapbiHbiH KypambiHAa noavypetaHabl (cepnimai) xintepai KonaaHyAabl
3epTTey HaTukenepi KentipinreH. MonuypeTtaHabl XKinTepAiH Tabusn KoHe XUMUANBIK
Ta/NWbIKTAapMEH YWJecy epeKkweniktepi, COHAaW-ak  onapAblH,  MipiareH  inTiH,
dYHKUMOHANAbl  KOMMNOHEHTTepi  peTiHAeri peni  KapacTbipbliadbl.  3epTTeyain,
d4iCHAManbIK Herisi  fblAbIMU-TEXHUKANbIK oaebueTTepai Tangay, XKyWenik KoHe
CaNbICTbIPMAnbl Tangay *KoHe 3KCNEPUMEHTTIK aepeKktepai 6alinaHbicTbipy 60nabl.
3epTTey bGapbicbiHAA MaTepuaniplH, KypamblHa a3 MeJiepAe EHFi3iNreH XaHe OHbIH,
epimiHAE KacblpblifaH MOJAMYpeTaHabl KinTepi 6ap  TiHAepAiH,  KypblibIMAbIK
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epekwenikrtepi 3eptrengi. MonnypetaHabl KinTepai KOnAaHy MaTanapAblH, MKeMAiNiriH
apTTblpyFa, ByMbimaapablH, NiwiHre Te3iMAiNIriH XakcapTyFa, MbIXKbIIYAbl a3anTyFa KaHe
naaanaHy KesiHAe »Kofapbl XKaWblAbIKTbl KAMTAMACbI3 €Tyre biKknan eTeTiHi aHbIKTaNAbl.
MyHZan maTepuvangaphaH  KacanfaH KWIM - Ty/ifafFa  KaKCbl  KOHbIMAbIbIFbIMEH,
pedopmaumara TesimainirimeH »KoHe nanganaHy npoueciHge 6acTtankbl NiWiHiH cakTain
aNaTblHAbIFbIMEH epeKlleneHesi. 3epTTey HITUXKenepi NPaKTUKaNbIK MaHbI3AblIbIKKA ne
)KOHe navfanaHy, COHbIMEH KaTap TyTblHy KacueTTepi *KOfapbl 3amaHayu Kuimaepai
obanay MeH eHAipyAe KongaHblna anagbl. TOKbIMA MaTepuanzapbiHaa NoAMypeTaHabl
XinTepai KongaHy GYyHKLMOHaNAbIbIK, bIHFANbINbIK KIHE 3CTETUKA TananTapbliHa Calikec
KeNeTiH eHiMAepAiH, aCCOPTUMEHTIH KEHEUTYre MyMKiHAiK bepeai.

TipeK ce3pep: TEKCTWU/b, TailbIK, PUIMKA-MEXAHUKA/IK KAaCUETTEpPI, NOUYPETaH,
nanganaHy KacueTtTepi.

Y.Y. Cmaitnosa?, A.K. A6aukaesa?, V.A. Baxuposa?, A.b. beksart®

LAnmamuHckuii mexHonozuveckul yHusepcumem, Aamamei, KazaxcmaH
2TawkeHmMCcKULl UHCMUMym MeKcmusbHO U 1é2Koli MPOMbIWAEHHOCMU,
TawkeHm, Y3bekucmaH
310xHo-KasaxcmaHckuli nedazoauyeckuli yHusepcumem um. O. HaHubekosa,
LLIeimkeHm, KazaxcmaH

3KCMEPUMEHTA/IbHOE UCCNEAOBAHUE CBOMCTB MATEPUA/IOB
MCNOb3YEMbIX B YXEHCKOW OAEXAE

AHHOTauma. B cratbe npeacTaBneHbl pe3ynbTaTbl UCCAEAOBAHUA MPUMEHEHUA
NONNYPETAHOBbLIX  (3/1aCTUYHbBIX) HWUTEW B  COCTaBe TEKCTW/bHbLIX  MaTepManos,
MCMO/Ib3yEMbIX MPW WU3FrOTOBIEHUWU OLEKAbl PA3/IMYHOIO HasHayeHuA. PaccmaTpuBatoTes
0COBEHHOCTU COYETaHUA MNOMYPETAHOBBLIX HWUTEW C HATYpPaNbHbIMWM U XMMUYECKMMU
BOJIOKHAaMM, a TaK e WX pPo/Jb KaK OYHKUMOHANbHbIX COCTaBAAIOWMX MPAXKMK.
MeTo[0/10rM4Yeckon OCHOBOW WCCAefOBaHUA MNOCAYKWUAW aHaNM3 Hay4YHO-TEXHUYECKOM
NMTepaTypbl, CUCTEMHbIA U CPaBHUTE/bHbIA aHanu3, U 06OLLEeHNe 3KCNepUMeEHTaNbHbIX
JaHHbIX. B npouecce wccnefoBaHUA M3y4veHbl CTPYKTYPHble OCOOEHHOCTM TKaHel ¢
cogepKaHMemM NOIMYPETaHOBbIX HUTEM, BBOAMMbIX B COCTaB MaTepuana B HebosbliOM
KOMIMYECTBE W CKPbITbIX B €ro nepenseteHnn. YCTaHOBAEHO, YTO MCMNONb30BaHWE
NONNYPETAaHOBbIX HUTEN CNOCOBCTBYET MOBbIWEHUIO 3N1ACTUYHOCTM TKAHEW, YNy4YlIEeHWUIo
$GOPMOYCTOMUMBOCTU U3LENWNIA, CHUNKEHUIO CMUHAEMOCTU M 0bBecneyeHuto BbICOKOM
cTeneHn KompOopTHOCTM NPU 3KCcNAyaTauumn. OTMEYEHO, YTO OAEXKAA M3 TAaKUX MaTepuanos
OT/INYAeTCA XOopolenh nocagkon Ha ¢urype, yCcToMuYMBOCTbIO K gedopmauum w
CNOCOGHOCTbIO  COXPaHATb MepBOHayYanbHyd ¢GopMy B Npouecce WUCMO0Ab30BaHMUA.
PesynbTaTbl MCCNEAOBAaHWA MMEKOT MNPAKTUYECKYD 3HAYMMOCTb W MOryT ObiTb
MCMNO/Nb30BaHbl MPWU MPOEKTUPOBAHUM U MPOU3BOACTBE COBPEMEHHOW OAEeXAbl C
NOBbILWEHHbIMW 3KCNYATaLMOHHBIMU U MOTPEBUTENbCKMMM CBOMCTBAMU. MpumeHeHne
NONNYPETAHObIX HUTEN B TEKCTU/bHbIX MaTepuanax No3BosAEeT PaclMpUTb aCCOPTUMEHT
nsfennin, otsevatowmnx TpeboBaHMAM GYHKLMOHANBHOCTH, YA06CTBA U 3CTETUYHOCTM.

KnioueBble cnoBa: TeKCTW/Ab, BOJIOKHA, OU3MKO-MeXaHUYEeCKMe CBOWCTBA,
MoAnypeTaH, SKCNAyaTauMOHHbIe CBOMCTBA.
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