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IMPROVEMENT OF THE TECHNOLOGY OF MANUFACTURING
CLOTHES OF LAW ENFORCEMENT AGENCIES
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Special requirements are imposed on the uniform of a serviceman due to the specific use in different
conditions. Special attention is paid to the comfort of wearing, the quality of materials and construction of clothing,
hygienic and tactical and technical properties. When designing thermal protective clothing, it must be borne in mind
that its thermal resistance must ultimately be assessed by the cumulative insulating effect of the finished structure.
This scientific article attempts an in-depth analysis of the study of the problem of choosing the best range of
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materials necessary for the manufacture of uniforms intended for use in law enforcement agencies. The purpose of
this study is to carefully determine the optimal combination of materials that is guaranteed to ensure a high standard
of quality, durability and functionality of the uniform, as well as compliance with its requirements for modern
service conditions. The article analyzes various aspects that affect the choice of materials, including their strength,
comfort, protective properties and aesthetic aspect. The obtained research results, in turn, are aimed at improving
the process of developing and manufacturing uniforms for law enforcement agencies, which, ultimately, will lead to
an increase in the level of comfort and safety for its future wearers.

Keywords: power structures, research and selection of material package, material charac-
teristics, thermal insulation properties of clothing.

KYII KYPBLIBIMJIAPBIHBIH, KUIMJIEPTH TAUBIH/IAY TEXHOJOT USCBIH )KETLIIPY
M.A. ABJIPIVIJAEBA™, P.O. JKUJ/IHCFAEBA

(AMaTBI TEXHOJOTUSJIBIK YHUBepcuTeTi, Kazakcran, 050012, Anmatsl, Teuse 6u komeci, 100)
ABTOP-KOPPECTIOHICHTTIH dMeKTpoHabIK momrrackr: frabigail6@gmail.com™

OcKepu Kbi3MemuiHiH HbICAHBIHA IPMYPIIL HCA20aua1apoa HaKmsl RAOAIAHBLTYbIHA OAUIAHBICbL epeKuie
mananmap Kouvliaovl. KuimHiy bIH2QUIBLAGIZLIHA, MAMEPUATOAPObIY, CANACLL MEH KUIMHIH OU3aiiHbIHA,
2UZUEHATIBIK JHCIHE MAKMUKANBIK-MEXHUKANBIK, Kacuemmepine epekuie Hazap ayoapulnaovl. JKviiyoan Kopeaiimoln
Kuimoi sncobdanay Kezinoe OHbIH JCHLLY Kedepzici, cailbln KejazeHOe, Oailbli KYPbLIbIMHBIY HCULIHIMBIK OKUIAY1ay
acepimen Dazananyvi Kepek eKeHin ecme ycmazan jeon. byn evlnvimu markanaoa Kyui KypoliabiMOapulHoa Ko0anya
apHanamn Qopmanst dHcacay yuwiin Kadxcemmi mamepuanoapoviy eH Hcakcvl acCOPMUMEHMIN Manoay macenecin
mepen, manoayza muipvicadot. byn zepmmeyodin maxcamul popmanviy sncozapvl cana cmanoapmuin, Oepikmizi MeH
dyukyuonandvievin, conoaii-ax, OHbLIH KAa3ipei Kblzmem XHca20aiiapvlna KOUbliamuvli mMalanmapea cauKecmizin
Kammamacelz ememin mMamepuanoapoviyy, OHMAIbl KOMOUHAUUACLIH MYKUAM AHBIKMAY 007bIn mMaodvliaowl.
Maxana mamepuandvt mawoayza acep ememin pmypii acnekminepoi, CoHvlH iwiinoe 0napovly 0Oepikmizin,
HCAUBLIBIZbIH, KOPRAHBIC KACUECMMEPIH JHCIHE ICHEMUKAIBIK ACNEeKMICIH manoaidvl. 3epmmey Hamudicenepi o3
Ke3ecinoe Kyuwl Kypulivimoapvl yuiin opmansvl 23ipney icane OHOIpy RpoUyecin iicaxkcapmyza 0a2blmmangan,
Hamudicecinoe OHbIH 001aUIaK MACBIMATOAYUILLIADbL YULIH JHCATLTbLIBIK NeH Kayincizoik oeHzeili apmaobl.

Herisri ce3mep: Kyl KYpbLIbIMAAPbI, MaTepuaiap NMaKeTiH 3epTTey ’kdHe TaHAAy, MaTepHaI-
AapabIH CUNMATTAMAJAPBI, KMIMHIH KbLTY OKIIayJaay KacHeTTepi.

YCOBEPIIEHCTBOBAHHUE TEXHOJIOT'MU N3T'OTOBJIEHUA
OJEXAbI CHJIOBBIX CTPYKTYP

M.A. ABJIBIVIIAEBA, P.O. 2JKHJINCEAEBA

(AnmaTtuHCcKHii TexHoJornyecknii yanepeuret, Kazaxcran, 050012, Anmarsl, Tose 61, 100)
DrekTpoHHast o4Ta aBTopa Koppecnonenta: frabigailo@gmail.com

K popme soennocnyncaueco npedvaenaromes ocodvie mpedosanus 66udy cCneyupuieckozo ucnoab3o6anus
6 pasnvix ycinosusax. Ocoboe enumanue yoensaemcsa yooodcmey npu HocKe, KAuecmey Mamepuanos u KOHCMpPYyKyuu
00er#c0bl, 2UZUeHUYEeCKUM U MAKMUKO-mexHuueckum ceoticmeam. Ilpu npoexmuposanuu menno3auyumHoi
00106l He0OXO0UMO uMems @ Uy, YUMo ee menjioeoe COnRPOMuUIeHUe 6 KOHEUHOM cueme 00J1HCHO OUECHUBAMbCA
COBOKYNHBIM U30IUPYIOWUM Oelichmeuem 20moeoil KOHCmpyKuuu. B nacmoswieii nayunoi cmamsve npeonpunu-
Maemca NOnGIMKA 21Y00K020 AHANU3A UCCNE006AHUA NPOOIEMbL 6bIOOPA HAUYUUIE20 ACCOPMUMEHMA Mame-
puanos, HeoOX0OUMBIX ONA U320MO6IEHUA YHUDOPMbBI, NPEOHA3HAUEHHOU ONA UCHOIb306AHUA 6 CULOBBIX
cmpykmypax. Llenv 0annozo uccnedosanusn 3aKar0Yaemca 8 MuAmenabHOM OnpedeseHul ONMUMANbHOU KOMO-
UHAUUU MAMEpPuanos, KOmopas 2apanmuposanto obdecneuum vlCOKUII CManoapm Kauecmea, 001206€4HOCb U
dynkuyuonanshocms ynughopmul, a maxce coomeemcmeue ee mpedoSAHUAM, NPEOBABGNAEMbIM K COBPEMEHHBIM
ycnoguam cayxycovl. B pamkax cmamovu npoucxooum ananu3 paziudHulX ACHEKMO8, GIUAOUWUX HA 6blOOp
Mamepuanos, 6KuIOYAA UX NPOYHOCMY, KOMPopm, 3auguninbie ceolicmea u Icmemuueckuii acnekm. Ilonyuennvie
pe3ynbmamsul Uccie006anus, 6 C60I10 04epedsb, HANPAGIeHbl HA YIydUeHUe Npoyecca pa3padomKu u nPoU3600Ccmea
YHUPOPMBL 013 CUNOGLIX CPYKMYD, YMO, 6 KOHEUHOM UmOoze, Npueedem K NOGLIUIEHUIO YPOGHA KoMmpopma u
be3onacnocmu 0na ee dyoyuyux Hocumeinei.

KiroueBblie cji0Ba: CHIIOBBIE CTPYKTYPBI, HCCJIe0BAHHE M BHIOOpP MaKeTa MaTepHAJIOB, XapaK-
TePUCTHUKH MATePHAJIOB, TENJIOU30/SIMOHHbIE CBOIICTBA O/1€KAbI.
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Introduction

Currently, there is a growing global trend in
consumer demand for military uniforms with high
levels of operational reliability. Many enterprises
possess extensive knowledge and experience in
the design and manufacturing technology of
clothing. However, many enterprises currently
select materials based solely on previous
experience and knowledge, overlooking the
emergence of innovative materials in the market.
Therefore, a comprehensive study of optimal
material packages for outerwear in law enfor-
cement is needed. Based on this study, it is
essential to develop a fundamentally new package
of materials that meets increased requirements
while remaining affordable.

The production of military clothing has a
long history, dating back to the times of ancient
civilizations. Today, the production of military
clothing is concentrated in the hands of several
large companies, such as American Apparel,
Propper International, Crye Precision and others.
They offer a wide range of products for various
military branches and government services.
Technologies and materials used in the production
of military clothing are constantly being improved
and updated. The production of military clothing
for the Kazakhstan army is undertaken by several
companies, including Kazakhstan Paramount
Engineering and Astana Group, which manufac-
ture various types of military equipment such as
uniforms, helmets, body armor, and other
components. Additionally, Kazakhstan exports its
military clothing to Russia and other CIS
countries [1, 2].

An analysis of the problems and potential
of the textile industry in Kazakhstan may include
the following aspects:

- low competitiveness - Kazakhstan's textile
industry faces low competitiveness on a global
scale due to high costs of energy, raw materials
and transportation. In addition, the lack of
modernization and innovation in the industry is
affecting the quality of products;

- dependence on imported raw materials -
the textile industry of Kazakhstan has a high
dependence on imported raw materials such as
cotton, wool, polyester, which leads to increased
production costs;

- lack of qualified labor - the lack of
specialized training and low wages in the textile
industry leads to an outflow of qualified
personnel, which affects the quality of products
and the competitiveness of the industry;

- insufficient support from the state - the
lack of government investment and preferential
programs for the textile industry limits its
development and reduces competitiveness in the
world market. Despite these problems, the textile
industry in Kazakhstan has potential for
development [3-7].

The purpose of this research is to develop
an optimal outerwear package for law
enforcement agencies with high ergonomic,
aesthetic, economic, protective and hygienic
properties.

Materials and research methods

Types of military uniforms are divided into:
ceremonial, casual, field and special. By type,
military uniforms are summer, winter and demi-
seasonal. For everyday wear, servicemen are
provided with a casual uniform. Field uniforms
are intended to be worn when performing special,
combat and combat training tasks, as well as
during exercises. Special uniforms provide for
the functionality of clothing parts when per-
forming special, combat and combat training
tasks (pockets, ammunition mounts for ammu-
nition, weapons, military equipment, quick-drop
systems, articles of clothing). The ceremonial
uniform is for formation when participating in
parades, presenting Battle Banners to military
units, presenting state awards to servicemen and
awarding the highest officer rank, as well as at
ceremonial rallies [8]. Figure 1 shows the range
of military uniforms of the RK.

Figure 1. Assortment of the Respublic of Kazakhstan military uniforms
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According to GOST 19701-74, outer total insulating effect of the finished structure.
fabrics can be pure wool and half-woolen fabrics, Thermal protective properties of clothing are
these include worsted fabrics. For lining fabrics, determined by the thermal resistance of the
standards from GOST 6391-80 are used - these materials of the package, as well as the presence
are fabrics made from viscose (for example, silk) of air layers in it. The greatest importance in the
and synthetic (for example, satin) threads. GOST thermal insulation of a person belongs to the
5665-77 is used for -cushioning fabrics - thermal resistance of the package of materials,
sideboard, linen, and half-linen [9, 10]. These the design of clothing is given an additional role,
may include board cloth, dublerin, etc. Special although not insignificant. The thermal insulation
requirements are imposed on a serviceman's properties of a garment are largely determined by
uniform due to its specific use in different the thickness of its package, shown in Figure 2,
conditions. Special attention is paid to wearabi- which includes the thickness of materials and the
lity, quality of materials and construction, thickness of air layers. Based on this, it was to be
hygienic and tactical-technical properties. When expected that by increasing the thickness of air
designing thermal protective clothing, it is layers in the garment, its thermal resistance can
necessary to keep in mind that its thermal be increased [11-16].

resistance should ultimately be evaluated by the

| 7
s g e
Figure 2. Visualization of a single-layer and multi-layer clothing package
Taking the horizontal section of the torso materials of the clothing package At.m. can be
of the human figure (Fig. 2) as a circle and determined approximately for the inner layers by
considering the clothing as a circular ring around the formula 1:
the body, the allowance for the thickness of the
Ary =aR,—aRp = a(R, —Rp) = a(Rp+ 6 —Rp) = aé )
and for the outer layer by formula 2:
8 5
Ary = aRy—aRg = a(Ry — Rg) = a(Ry— Ry + 2= as (2)
where: R, — arc radius of the outer layer of the
a — the central angle constricting the arc clothing package;
of the circle covered by the clothing, in radians; Ry — radius of the inner layer of the
6 — average total material thickness of the clothing package;
garment package, taking into account the unequal R, — radius of the middle layer of the
number of fabric layers in different areas clothing package.
(presence of a side pad located only across the From formula 3, calculations can be made
chest width and different thickness of the side taking into account the multilayer nature of the
pad), cm; clothing package:
601 50.T
Arag = a8y + 6+ Oyp) + 2™ = @ (5n + By + 2 ) + by (3)
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where:

Arm — the overall allowance for the
thickness of the clothing material package, cm;

d» — pad thickness, cm;

dwp — thickness of the stiffening cloth pad, cm;

dy.np— thickness of insulation pad, cm;

dor.— thickness of the main fabric (top), cm.

- for the outer fabric: semi-wool, wool,
blended fabrics, gabardine, as specified in Table 1;

- for the lining fabric: taffeta, carded satin,
twill, as specified in Table 2;

- for the interlining fabric package: front
interlining and low-shrinkage fabric, dublerin,
vlieseline, fusible web, as specified in Table 3;

To select the optimal package of fabrics - for the finishing fabric: cloth, as
according to technical indications, the following specified in Table 4.
materials, which are used for the production of
departmental clothing, were investigated:

Table 1. Comparative table of outer fabric characteristics

Fabric Physical and mechanical properties Price, kzt.
Hygroscopicity, % | Density, | Air permeability, | Tensile load, H
g/m m/m?2sec
1 2 3 4 5 6
Semi-wool 10-30 200-500 30-100 200-600 2800
Wool 30 or higher 250-800 60-200 300-900 7700
Blended fabrics 5-20 200-600 50-150 250-700 1100
Gabardine 5-10 300-700 40-120 200-600 600
Table 2. Comparative table of lining fabric characteristics
Fabric Physical and mechanical properties Price, kzt.
Hygroscopicity, % Density, g/m Air permeability, | Tensile load, H
m/m3sec
1 2 3 4 5 6
Taffeta less than 10 52 30-60 350-700 850
Carded sateen 6-8 120-180 30-150 100 1000
Twill 6-8 100-300 50-150 44-140 1200
Table 3. Comparative table of characteristics of interlining fabrics
Fabric Physical and mechanical properties Price, kzt.
Hygroscopicity, Density, g/m Air permeability, | Tensile load, H
% m/m?sec
1 2 3 4 5 6
Stiffening pad less than 1 20-100 less than 1 50-200 1150
fabric
Stiffening low- less than 1 40-100 less than 1 50-200 1350
shrinkage fabric
Dublerin 6-12 100-200 less than 30 175-525 1500
Vlieseline 5-10 20-100 less than 30 3-5 950
Fusible web less than 1 20-100 less than 1 3-5 1000
Table 4. Table of finishing fabric characteristics
Fabric Physical and mechanical properties Price, kzt.
Hygroscopicity, Density, g/m Air permeability, | Tensile load, H
% m/m?sec
1 2 3 4 5 6
Cloth 1-5 320-450 less than 30 1050-1750 4900

Table 5 summarizes the characteristics of
various material packages. Based on the data
presented in the table, it can be concluded that the

package comprising semi-wool, taffeta, and dublerin
exhibits the most favorable technical parameters.
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Package Components Measurement Experiment Air permeability,
area, cm? duration, sec m/m?sec
1 2 3 4 5
Main fabric Semi-wool 20 60 467,8
Interlining fabric Dublerin
Lining fabric Taffeta
Main fabric Ripstop 20 60 409,5
Interlining fabric 1 layer of camel
wool
Lining fabric Cotton
Main fabric Ripstop 20 60 4555
Interlining fabric 1 layer of camel
wool
Lining fabric Polyester
Main fabric Ripstop 20 60 460,8
Interlining fabric 2 layers of camel
wool
Lining fabric Viscose
Main fabric Garant 20 60 393,3
Interlining fabric 1 layer of camel
wool
Lining fabric Cotton
Main fabric Garant 20 30 463,3
Interlining fabric 1 layer of camel
wool
Lining fabric Cotton
Main fabric Gretta Nel 20 30 465
Interlining fabric 2 layers of camel
wool
Polyester
Lining fabric (antistatic)

Results and discussion

Throughout the research, the following
criteria for the fabric package were identified,
indicating that the optimal choice entails a
combination of the following fabrics: wool blend,
taffeta, and dublerin. Each of these materials
contributes uniquely to the quality and
functionality of the uniform. The wool blend
offers wear resistance and thermal insulation,
rendering the uniform suitable for diverse
climates. Taffeta, prized for its strength and
lightness, enhances the product's comfort and
durability. Dublerin is utilized to impart shape and
additional rigidity to uniform elements, crucial for
maintaining a polished appearance under rigorous
usage conditions. These fabrics are selected for
their blend of durability, functionality, and
aesthetic appeal, rendering them exemplary for
crafting high-quality uniforms.

Conclusion

The conducted research has enabled the
identification of the optimal fabric combination
for crafting high-quality uniforms. Analysis
revealed that integrating a wool blend, taffeta, and
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dublerin in uniform production achieves an ideal
equilibrium between strength, functionality, and
aesthetic appeal. This approach ensures resilience
to wear, thermal insulation, user comfort, shape
retention, and enhanced durability. Consequently,
the devised material blend represents the optimal
solution for producing high-caliber uniforms that
adhere to military standards while prioritizing
wearer comfort and safety.
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