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HPUJIOKEHHUE HA ITOBBPXHOCTHO AKTUBHHAU
BEIIHIECTBA IIPU ITPEJIBAPUTEJIHATA ObPABOTKA HA
CYPOBU TEKCTHUJIHU TIVTATOBE
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APPLICATION OF SURFACTANTS IN THE PRETREATMENT
OF RAW TEXTILE FABRICS

Dragan Dordevi¢
University of NiS, Faculty of Technology in Leskovac, Bulevar oslobodenja 124,
Leskovac, Serbia
drdrag64@yahoo.com

Abstract:

The pretreatment of raw textile fabrics is a critical phase in textile processing, aimed at removing impurities
and enhancing fabric wettability, absorbency, and dye affinity. Surfactants play a pivotal role in this stage by
facilitating the efficient removal of natural and processing-related contaminants such as waxes, oils, pectins,
and sizing agents. This study examines the application of various classes of surfactants — anionic, cationic,
nonionic, and amphoteric — in the pretreatment of different textile substrates. The mechanisms of surfactant
action, including emulsification, wetting, and detergency, are analyzed to evaluate their impact on process
efficiency and fabric quality. Comparative assessments highlight the influence of surfactant type and concen-
tration on parameters such as fabric whiteness, absorbency, and tensile strength. The research further dis-
cusses environmental implications and the potential of biodegradable surfactants as sustainable alternatives
to conventional agents. Overall, the findings underscore the significance of optimizing surfactant selection
and process conditions to achieve effective, eco-friendly textile pretreatment outcomes.

Keywords: surfactants, raw textile, application, processing, biosurfactants.
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Introduction

Textiles represent essential elements of both
industrial production and everyday life, encompass-
ing a wide range of categories including apparel,
industrial fabrics, and household products. Textile
auxiliaries play a crucial role in enhancing textile
quality, endowing fabrics with specific functional
properties, extending their service life, and contrib-
uting to energy efficiency and emission reduction.
At present, the field of textile auxiliaries includes
approximately 100 distinct types, with nearly 16,000
different formulations [1].

Surfactants constitute indispensable compo-
nents of the global chemical industry due to their
remarkable versatility. Their primary characteristic
lies in the ability to lower surface tension. Upon
reaching an interface, surfactant molecules replace
water molecules and disrupt the hydrogen bonds be-
tween them, thereby reducing surface tension. This
decrease — from about 72 to 35 dyne/cm — facilitates
the formation of emulsions and promotes the uni-
form spreading of liquids over surfaces [2].

Most synthetic surfactants, produced main-
ly from petrochemical sources, have long served as
key ingredients in detergents, cosmetics, agrochemi-
cals, and pharmaceuticals. However, despite their ef-
ficiency, these compounds present significant envi-
ronmental and health concerns. Due to their limited
biodegradability, many synthetic surfactants persist
in aquatic ecosystems, where they may harm aquatic
organisms and disturb microbial balance [2, 3].

Bio-based surfactants, commonly referred
to as biosurfactants, have attracted growing scien-
tific and industrial interest in recent years. Owing to
their superior biodegradability, lower toxicity, and
renewable origins, these compounds are in accor-
dance with the principles of green chemistry. They
are derived from renewable biological sources such
as waste biomass, microbial fermentation processes,
and plant-based oils. Moreover, numerous biosur-
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factants exhibit exceptional functional characteris-
tics, including strong surface activity and high sta-
bility under demanding environmental conditions.
The adoption of such eco-friendly surfactants en-
ables industries to lessen their ecological footprint
and foster the development of a low-impact, circular
chemical economy [4].

Raw textile materials — such as cotton, wool,
linen, and synthetic fibers — naturally contain im-
purities including waxes, oils, pectins, and residu-
al processing agents. Prior to dyeing or finishing,
these impurities must be removed through a process
known as scouring or refining. In this context, sur-
factants are indispensable, as they reduce surface
tension, emulsify oils, disperse particulate matter,
and facilitate fiber wetting [5].

An effective surfactant for textile refinement
should [6]:

* Retain its performance under high tempera-
ture, pressure, and strongly alkaline or acidic condi-
tions typical of textile processing baths.

* Ensure stable emulsification in the pres-
ence of electrolytes, hardness ions, or organic con-
taminants.

* Exhibit resistance to degradation over mul-
tiple washing or processing cycles, thereby remain-
ing suitable for multi-bath applications.

Commonly utilized persistent surfactants in
textile finishing include [7]:

* Non-ionic surfactants such as ethoxylat-
ed alcohols and alkylphenol ethoxylates (the latter
increasingly restricted due to environmental con-
cerns);

* Amphoteric surfactants like betaines, which
maintain stability across a wide pH range;

* Specialty polymeric surfactants capable of
forming stable micelles even in high-salt or strongly
alkaline media.

These surfactants are employed in several
finishing operations, including [8]:
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* Scouring, to remove natural oils and waxes
while preventing their redeposition;

* Desizing, to promote uniform elimination
of starch or synthetic sizing agents;

* Bleaching preparation, to enhance fiber
wettability and ensure even oxidizer penetration;

» Mercerization assistance, to improve fiber
swelling and facilitate alkali penetration.

However, conventional surfactants are of-
ten poorly biodegradable, presenting challenges in
wastewater treatment and environmental manage-
ment. Consequently, contemporary textile chemistry
increasingly emphasizes the use of biodegradable
surfactants — such as sugar-based alkyl polyglu-
cosides, sophorolipids, and rhamnolipids — which
combine high functional efficiency with improved
environmental compatibility.

1. Textile auxiliaries

Textile auxiliaries are utilized throughout
multiple stages of textile product development, as

-l POY |

-

Spin finishes

Catalysts

Produ

illustrated in Figure 1. The primary raw materials for
textile production originate from plant sources (such
as cotton, flax, wood, and bamboo), animal sources
(including silk and wool), and petrochemical sourc-
es (such as polyester, nylon, acrylic, and viscose).
These categories correspond respectively to cellu-
losic fibers (natural), protein-based fibers (natural),
and synthetic fibers [9].

Fibers are subsequently converted into yarns
through various spinning techniques, including ring
spinning, air-jet spinning, melt spinning, dry spin-
ning, and wet spinning. At this stage, textile auxilia-
ries such as oils and antistatic agents are introduced
to enhance processing performance and fiber quali-
ty.

The transformation of yarns into aesthetical-
ly refined and functionally enhanced fabrics involves
several additional processes — namely sizing, weav-
ing, pretreatment, dyeing, and finishing — during
which textile auxiliaries continue to play a vital role
in achieving the desired structural, functional, and
visual properties of the final product [9].

Size
Pretreatment auxiliaries
ing & printing auxiliaries

a ¢ 4 1
FANITETIA g\ ¥ :!:

cts

Finishing auxiliaries

Figure 1 Application of different textile auxiliaries in the development of textile products [9]
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Potential textile auxiliaries include sizing
agents, desizing agents, scouring agents, bleach-
ing agents, penetration enhancers, leveling agents,
color-fixation agents, thickening agents, binding
agents, softeners, fluorescent brightening agents, as
well as a range of functional finishing agents such
as those providing wrinkle and shrink resistance,
hydrophobicity and oleophobicity, stain repellency,
flame retardancy, antistatic properties, antimicrobial
and deodorizing effects, and ultraviolet (UV) resis-
tance, among others. Furthermore, the development
and application of textile auxiliaries are increasing-
ly directed toward enabling the recycling and effi-
cient degradation of waste textiles, thereby promot-
ing environmental sustainability within the textile
industry [9].

2. Surfactants — general

Surfactants, or surface-active agents, are
compounds composed of a polar (hydrophilic) head
group covalently linked to a non-polar (hydropho-
bic) tail. Based on the nature of the hydrophilic head
group, surfactants are classified as anionic, cationic,
nonionic, or zwitterionic. This classification is de-
termined by the electric charge of the hydrophilic
moiety, whereas the specific characteristics of the
hydrophobic group further define the individual
subclass of surfactant. Figure 2 provides a system-
atic overview of surfactant classification according
to the charge of the polar (hydrophilic) segment of
the molecule [10].

+» Nonionic surfactants

Hydrophilic head

L IO

|
Hvdrophobic tail

lonic surfactants

®

Cationic surfactants

Cetyltrimethylammonium
bromide (CTAB)

HO. \
HO OH
Hol’ HO
H,CH,\'ro 9
i3 3 HICMO
Glyceryl monostearate Sorbitan monostearate
(GMS) (Span 60)
~

©

Anionic surfactants

0\\ ey
mel oS
10 [o]

Sodium dodecyl sulfate

Na"

(SDS)

®0

Zwitterionic surfactants
(o]

H.CW Sy
L . "

N=CM,
Oleyl amidopropy! betaine \__.
(OAPB)

Figure 2. Classification of surfactants [10]

Surfactants are generally categorized ac-
cording to the electric charge of their hydrophilic
head group into four principal types: anionic, cat-
ionic, nonionic, and zwitterionic.

Anionic surfactants possess a negative-
ly charged hydrophilic head group and encompass
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compounds such as sulfonates, sulfates, early syn-
thetic detergents, and long-chain carboxylate soaps.
Representative examples include alkyl benzene sul-
fonate, sodium laurate, and sulfosuccinate.

In contrast, cationic surfactants contain a
positively charged hydrophilic head group and are
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commonly derived from alkylpyridinium, imidaz-
olium, or quaternary ammonium compounds. Typ-
ical examples include quaternary ammonium chlo-
ride and cetyl trimethyl ammonium bromide.

Nonionic surfactants are characterized by
the absence of electrical charge on their hydrophilic
head group, with water solubility arising from the
presence of highly polar functional groups, such as
polyethylene oxide chains. This category includes
amine oxides, sulfoxides, phosphine oxides, pyrro-
lidones, alkanolamides, and widely utilized agents
such as sucrose polyester and Triton X-100.

Finally, zwitterionic surfactants — also re-
ferred to as amphoteric surfactants — contain both
cationic and anionic groups within their hydrophil-
ic moiety. Their ionic behavior depends on the pH
of the medium, allowing them to function as either
anionic or cationic surfactants. Typical examples in-
clude 3-dimethyl dodecylamine propane sulfonate,
sulfobetaine, lecithin, phosphatidylcholine, beta-
ines, and sulfobetaines [10].

2.1 Surfactants and sustainable pretreat-
ments in textile wet processing

Surfactants play an essential role in the tex-

tile and fiber industry, particularly within wet pro-
cessing operations. Typically, the conventional se-
quence of pretreatment processes includes singeing,
desizing, scouring, bleaching, and mercerizing, as
illustrated in Figure 3. These procedures collectively
prepare the textile substrate for subsequent dyeing,
printing, and finishing stages [5, 10].

The specific sequence and parameters of
these processes may vary depending on the intrin-
sic characteristics of the raw material. The singeing
process — generally the first step in textile wet pro-
cessing — removes protruding fibers from the fabric
surface through controlled burning. This treatment
enhances the surface smoothness and appearance of
the fabric by eliminating fuzz and pills, improving
light reflection without imparting a frosted effect,
and providing better definition of the fabric struc-
ture. Additionally, singeing improves wettability,
enhances dye uptake, increases print clarity, and re-
duces soiling and surface contamination. The pro-
cess requires the use of water solely for quenching
immediately after exposure to the flame, after which
the heated fabric is typically transferred into a desiz-
ing bath [5, 10].

[Textae Processing |

[ Dry Pro:cessing | | Wet l'rciuui'lg |

] (o (s | [~ )
| pre:z:r':tion ] —-[ Scot:lring ]

[ Texturizing | Spinning | _ — Bleafhing |
Mmlling, l W::;:'l'?gor [ Herce‘rizing J

arping J ~{__ Dyeing |

[ —— (printing

I:I Pmrom: ::ct:’i:.':;xﬂlt Wet __{ Hm ]

Figure 3. Process flow chart for textile processing [5]
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In woven fabric production, an important
preparatory operation known as sizing is carried out,
during which warp yarns are coated with a starch-
based film. The application of size enhances the ten-
sile strength of the yarns, enabling them to withstand
the cyclic mechanical stresses encountered during
weaving. However, the presence of size renders the
fabric hydrophobic, impeding further wet process-
ing. Consequently, the removal of sizing materials
prior to subsequent pretreatment operations is es-
sential, a process referred to as desizing. Common
desizing methods include enzymatic steeping, al-
kaline desizing, and oxidative desizing. Traditional
desizing processes are characterized by high water
and energy consumption, and the efficiency of size
removal is often suboptimal. Therefore, developing
resource-efficient desizing techniques with minimal
energy and water use is critical for achieving sus-
tainable textile manufacturing [5].

Typically, loom-state fabrics contain 8-12%
impurities, including waxes, pectins, proteins, and
mineral matter, all of which contribute to their hy-
drophobicity. The process employed to eliminate
these natural and added impurities is known as
scouring. Conventional scouring of cotton fabrics is
performed in an alkaline medium (pH 10-12) using
sodium hydroxide at approximately 100 °C for up
to 24 hours. This method, while effective, requires
substantial water and energy inputs, posing environ-
mental and economic challenges [7].

Raw cotton also contains natural coloring
impurities, which are removed through the process
of bleaching. Both oxidizing and reducing agents
are utilized for this purpose, though hydrogen per-
oxide is the most widely adopted due to its high ef-
ficiency and environmental compatibility. The alka-
line bleaching of cellulose with hydrogen peroxide
represents a well-established and environmentally
favorable industrial practice in modern textile pro-

80

cessing [8].

Mercerization is another key stage in textile
finishing, aimed at improving luster, strength, dye
affinity, and moisture absorption of cotton fabrics.
During this process, the material is treated with a
caustic soda solution (18-24%) for an impregnation
period of 1-3 minutes. The fabric is maintained un-
der tension to prevent longitudinal shrinkage. Fab-
rics subjected to tension mercerization exhibit great-
er luster and dimensional stability, whereas those
processed under slack conditions display enhanced
bulkiness and absorbency, albeit with reduced sheen
[5-8].

2.2 Green Surfactants (Biosurfactants)

The extensive use of synthetic surfactants
has led to numerous adverse environmental impacts,
primarily due to their high toxicity and limited bio-
degradability. These substances negatively affect
wastewater treatment efficiency and pose serious
risks to aquatic ecosystems, including detrimen-
tal effects on microbial populations, fish and other
aquatic organisms, as well as on the photochemical
energy conversion efficiency of aquatic plants. With
global surfactant consumption exceeding 15 million
tons annually, and an estimated 60% ultimately en-
tering aquatic environments, the need for environ-
mentally benign alternatives has become increasing-
ly urgent.

In this context, the origins, natural functions,
and advantages of biosurfactants are gaining sig-
nificant attention. Compared with synthetic coun-
terparts, biosurfactants exhibit low toxicity, high
biodegradability, and renewable biological origins,
making them promising candidates for sustainable
applications [11, 12].

The general properties of biosurfactants are
illustrated in Figure 4.
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Figure 4. General properties of biosurfactants [12]

2.2.1 Advantages of Green Surfactants
(Biosurfactants)

Green surfactants, also known as biosurfac-
tants, possess several advantages over conventional
synthetic surfactants. They exhibit low toxicity and
demonstrate enhanced stability and efficiency under
extreme temperature and pH conditions. A key ben-
efit of biosurfactants lies in their high biodegradabil-
ity — they readily decompose into simpler, non-toxic
metabolites, thereby minimizing environmental pol-
lution. Due to these environmentally benign prop-
erties, biosurfactants derived from marine microor-
ganisms have been successfully applied in various
bioremediation and biosorption technologies [11].

In addition, biosurfactants play a crucial role
in hydrocarbon degradation. Unlike chemical sur-
factants, they combine low toxicity, high biodegrad-
ability, strong surface activity, and high selectivity,
while also forming stable emulsions. These features
make them particularly suitable for enhanced hy-
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drocarbon recovery applications, as their functional
efficiency is retained under elevated temperatures,
variable pH, and high salinity conditions. Overall,
biosurfactants have been shown to exhibit superior
surface and interfacial activity compared to con-
ventional synthetic surfactants, further emphasizing
their potential as sustainable alternatives in industri-
al and environmental processes [11, 12].

2.2.2 Limitations of Green Surfactants
(Biosurfactants)

The large-scale production of biosurfactants
remains technically challenging and complex. Cer-
tain biosurfactants may exhibit toxicity levels com-
parable to those of synthetic surfactants. In some
cases, biosurfactants can compete with hydrocar-
bons as a preferential substrate, potentially limiting
their effectiveness in specific applications. Further-
more, current production methods are not economi-
cally viable, posing a barrier to widespread industri-
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al adoption.
To address these challenges, numerous re-

search groups are exploring strategies to reduce
production costs by utilizing readily available and
renewable biological resources as feedstocks. The
biotechnological processes required for biosurfac-
tant synthesis are generally expensive, and down-
stream processing, including purification, represents
a significant portion of the overall production cost.
Nevertheless, a variety of biosurfactants have been
successfully isolated, purified, and classified using
diverse analytical techniques, providing a founda-
tion for further research and industrial development
[10-12].

3. Surfactant requirements for individual
fibers and pretreatment processes

Surfactant recommendations by fabric type
are as follows:
1. Cotton (cellulosic fibers)

 Challenges: Natural waxes, pectins, high
alkali demand during scouring & bleaching.

* Recommended Surfactants:

- Non-ionic — stable in strong NaOH (fatty
alcohol ethoxylates, EO/PO block copolymers).

- Alkyl polyglucosides (APGs) — eco-friend-
ly alternative, good emulsifiers.

* Note: For mercerization, wetting agents
with very low surface tension are critical.
2. Wool (protein fiber)

* Challenges: Lanolin, dirt, susceptibility to
damage under alkali.

* Recommended Surfactants:

- Mild non-ionic surfactants — stable under
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lower pH, remove lanolin effectively.

- Amphoteric surfactants (betaines, sulfobe-
taines) — good at moderate pH, reduce fiber damage.

- Biosurfactants (rhamnolipids, sophorolip-
ids) — gentle, biodegradable, effective degreasing.

* Note: Avoid harsh alkali-stable surfactants;
wool refinement is usually milder than cotton.

3. Synthetic Fabrics (polyester, nylon,
acrylic)

* Challenges: Oily spin finishes, hydropho-
bic surfaces, lower impurity load compared to natu-
ral fibers.

* Recommended Surfactants:

- Powerful emulsifiers — to remove lubri-
cants/spin oils (non-ionic + anionic blends).

- EO-PO block copolymers — excellent dis-
persing under high temp (HT dyeing prep).

- APGs + amphoterics — eco-friendly, im-
prove wettability of hydrophobic polyester.

* Note: Key role is wettability enhancement
rather than heavy impurity removal.

When environmental considerations are
taken into account, it is necessary to replace alkyl-
phenol ethoxylates (APEO) with APGs or biosur-
factants wherever possible. Also, enzyme-assisted
desizing/scouring (e.g. amylases, pectinases) with
mild surfactants should be used to reduce chemical
loading. Closed-loop water supply systems benefit
from biodegradable surfactants to reduce treatment
costs [10-12].

Table 1 shows the framework for the environmental
acceptability of surfactants for individual textile fi-
bers.
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Table 1. Surfactant Recommendations with Eco-Friendliness Ratings [7-9]

Fabric Challenges Recommended Surfactants | Eco-Friendliness Rating
¢ Non-ionic (EO/PO block
copolymers) +++ APGs, enzyme-
Cotton Natural waxes, pectins, | e Alkyl polyglucosides assisted
] high alkali load (APGs) + EO/PO (synthetic, less
e Strong wetting agents green)
(mercerization)
e Mild non-ionic
surfactants
: x : 1 +++Bi i
T SO R ek & Amp}loterlc surfactants BLOSIJ:rfactants, mild
Wool i (betaines) amphoterics
Sy ¢ Biosurfactants +Conventional synthetics
(rthamnolipids,
sophorolipids)
e Non-ionic + anionic
blends .
o . +++APGs + amphoterics
Synthetics Spin oils, hydrophobic | e EO-PO block HEO-PO blends (less
surfaces copolymers biodegradable)
e APGs + amphoterics for
wettability

+++ = greener, renewable, biodegradable

+ = effective but less eco-friendly (synthetic, lower biodegradability)

4. Conclusion

Surfactants are essential components in the
pretreatment of raw textile fabrics, significantly
enhancing the efficiency and effectiveness of wet
processing operations. By functioning as wetting
agents, detergents, emulsifiers, dispersants, and sta-
bilizers, surfactants facilitate the removal of both
natural and added impurities, thereby improving
wettability, absorbency, dye uptake, and overall fab-
ric quality. Their molecular orientation at the wa-
ter — fabric — air interface reduces surface tension,
promotes capillary penetration of water, and ensures
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complete displacement of trapped air, which is criti-
cal for uniform treatment.

The careful selection of surfactants — partic-
ularly eco-friendly and biodegradable formulations
— not only optimizes pretreatment performance but
also aligns with sustainable textile manufacturing
practices. Overall, surfactants are indispensable
for achieving high-quality, functional, and environ-
mentally responsible textile processing, forming the
foundation for subsequent dyeing, finishing, and
functionalization stages.
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CPABHUTEJIEH AHAJIN3 HA ITOVIEIIEHU HNEBOBE C PU
JIEHTA 1 NOIJIEITIEHHU HIEBOBE C GORE-SEAM® JIEHTA B
MEMBPAHUPAHU TBbKAHU
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COMPARATIVE ANALYSIS OF SEAMS TAPPED WITH PU
AND GORE-SEAM® TAPE IN MEMBRANED FABRICS
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Abstract:

This study presents a comparative analysis of seam sealing in laminated fabrics using polyurethane (PU)
tape and Gore-Seam® tape. The research aims to evaluate the performance of both sealing methods in terms
of two key parameters - water resistance and mechanical strength of the seams, assessed before and after 30
washing cycles to simulate real usage conditions.

Traditional sewing with needle and thread remains a fundamental joining technique in the textile industry;
however, it introduces needle holes that compromise the integrity and barrier properties of high-performance
fabrics. This limitation is particularly critical in protective, medical, or military clothing, where leakage or
reduced durability can pose safety risks.

Modern alternatives such as welding (by hot air, ultrasonic, or laser methods) and adhesive bonding with
sealing tapes offer effective solutions for maintaining waterproofness and functional integrity. The results of
the conducted tests demonstrate that both PU and Gore-Seam® tapes significantly improve the waterproof
performance compared to conventional seams. Nevertheless, Gore-Seam® tape exhibits superior long-term
water resistance and durability after multiple washing cycles, while PU tape provides higher elasticity and
cost efficiency.

The findings highlight the importance of selecting the appropriate seam sealing technology depending on
the intended use and required performance of the textile product, contributing to the optimization and innova-
tion of functional apparel production.

Keywords: seam sealing, PU tape, Gore-Seam®, laminated fabrics, waterproofness, mechanical strength,
functional textiles.
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BnBenenmue

Pa3BuTneTo Ha TEKCTUITHATA MHAY CTPHS CE U3ITPABSI
Hpeﬂ Hpe[[I/ISBI/IKaTCJICTBaTa Ha C'beeMCHHI/IH KHUBOT
1 JTMHAMHYHOTO Pa3BHTHE Ha IIOOATHUS Ta3ap.

C HapaCTBaHIHTe N3NCKBAHUSI KbM MHOFOO6pa3I/IeTO
OT OOJIEKJIO Ce MOCTaBs aKIEHT BhPXY ChUETaBAHETO
Ha KOM(OPT M HaJEKIHA 3aIlUTa, B ChOTBETCTBUE
3a 0€30macHOCT,

C YCTAHOBCHUTC CTaHIAAPTH

excrtoarauust [1] u  ycroitumBocT. Bucokara
€(eKTUBHOCT HA TEKCTWJIHUTE H3/ETUS 3aBUCH OT
KPUTHYHU CBOWCTBA KAaTO: BOJOHEIPOITYCKIMBOCT,
YCTOMYMBOCT HAa H3HOCBaHE, OrHEYCTOMYMBOCT
U XUMHUYecka 3amura [2]. B TO3uM KOHTEKCT,
IIMEHETO C UIVIa U KOHEI[ 3aeMa LIEHTPAJIHO MSCTO
B TEKCTUJHATa UHAyCTpusa. Mcropuuecku, 1o €
HaW-yTBBPJCHUAT METOA M € OCHOBHA TEXHOIOTHS
3a CbEIUHSABAHE HA TEKCTWIHM MaTrepualud Mpu
MPOM3BOJCTBOTO Ha oOnekna. Bwbropeku Tosa,
ChbBPEMEHHUTE M3UCKBAaHUS KbM (PYHKIIHMOHAIHOCT
U HAJEXJIHOCT Ha pPa3IMYHUTE BUIOBE OOJIEKIIO,
pa3KpuBaT CEPUO3HUTE MY HEIOCTAThLIU.
IIpobiaemMaTHKa HA TPAAUIIMOHHOTO IIHEHE
[loBeue OT BeK, KJIACHMYECKOTO IIMEHE C WUIa
U KOHELl € TPYyJOeMBK M HEHAJEKIEH METOH B
cbBpeMeHHuTe ycioBus [3]. IlpoOuBaneto Ha
MaTepuasa C urjia BOJu J10 HapylllaBaHe Ha HeroBara
LSJI0CT, Karo Cb3/4aBa CTOTHLM MHUKPOCKOIMYHU
OTBOpPH, KOUTO OTCIa0BaT MEXaHUYHATA 3[paBUHA U
KOMITPOMETUPAT OapuepHUTE XapAaKTEPUCTUKU [4].
Taka 1meBoBeTe ce NpeBpbILAT B KPUTUUHU 30HU Ha
ySI3BUMOCT, IOMYCKAIIli MPOHUKBaHE HAa TEYHOCTH U
3HAYUTETHO HaMaJIsiBaIlll BOJOHEIPOITYCKIMBOCTTA
Ha U3/EJIUETO.
[Tocnenumre ca 0co0EHO CEpUO3HU TpU
CHelHalu3upaHo oOOJNEeKJIIO — HalpuMep TepMo-
3alMTHO, MEIULMHCKO WJIA BOEHHO, KBbJETO
KOMITPOMETUPAHUAT LIIEB MOXKE J1a TOBEJIE 0 PHUCK 32
31paBeTo WK Oe3omacHocTTa Ha morpedurens. Toea
IIpaBU TPAJAULIMOHHOTO IIMEHE HE CaMO OCTapsil, HO
Y HETIOJIXO/ISAII] METOJ] 32 MPOM3BOJICTBOTO HA BUCOKO
(YHKIIMOHATHU TEKCTUITHU MaTepUaIu.

AJITepHaTI/IBHI/I METOAU 32 CBbpP3BaHE Ha
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TeKCTUJIHUTE MaTepUAIH

OrpanunueHusTa Ha KJIACHYECKOTO IIMEHE Ch3/1aBaT
MPEINOCTaBKA 33 BHEIpPSBAHE HA aBaHTapIHU
texHojoruu. Cpen Hall-3HAYMMUTE aJITEPHATUBU C€
OTKpOSIBAT:

* 3apapsiBaHe — upe3 ropelll Bb3ayX, ropell
KIIH, YATPa3BYK, paJlOYeCTOTH WM Jla3ep, KOUTO
OCUTYpSIBAT HAACKIHO U  BOAOHEMPOITYCKIMBO
CBbp3BaHe 0e3 MpoOuBaHe HAa ThKaHTa [5].

* 3ajienBaHe — ¢ IOMOIITA Ha TEPMOJICTINIIA,
crpeiioBe WU TMOJJIEeNBAIlX JIeHTU. M3mon3BaHeTo
Ha nonuyperaHoBu (PU) nentu u Gore-Seam®
(ePTFE) rapantupa 3ama3BaHe Ha OapuepHHUTE
CBOMCTBA JIOpU CJie]l MHOTOKPATHU IIUKJIU Ha TIpaHe
[6].

* XuOpHIHH pelIeHUsi —KOMOUHAIS MEKIY
IIMEeHEe W 3aBapsiBaHe, MPU KOSITO TPaJAULIUOHHHUTE
IIIEBOBE C€ IMOJACHUJIBAT ChC CIELUATHU JIEHTH 32
SJIMMUHHMPAHE Ha TEYOBE.

[Tocoyenute mMeTonu HE caMO ChXPaHSBAT KPH-
TUYHUTE CBOWCTBA HAa (PYHKIIMOHATHUTE TEKCTUITHA
MaTrepuaif, HO M CbKpallaBaT MPOU3BOJICTBEHHUS
MpoLec, HaMalIgBaT HEOOXOAMMOCTTA OT YOBELIKU
TPYZ U JONPUHACAT 32 €KOJOTMYHATa YCTOWYUBOCT
Ha MHIYCTpUsATA.

B nHacrosT noknan e mpencTaBeHo CpaBHUTETHO
m3nuTBaHe Ha ABa TunaJieHTu (PU u Gore-Seam®),
U3IION3BAaHU TIPH TEXHOJOTHMSI Ha 3aJlellBaHe C
MOMOIITa Ha TOpell Bb3AyX M € HACOUYEHO KbM
onpejeNsiHE Ha JBa KIIOYOBM IIOKa3arens —
BOJIOHENIPONYCKJIMBOCT U MeXaHMYHA 3pPaBUHA
Ha [IeBOBETE. 3a OCUTypsBaHE HA OOEKTUBHA OCHOBA
3a OllEHKa Ha €(EeKTUBHOCT NpPU PEaJHU YCIIOBUS
Ha EKCIUIoATalMs, TECTOBETE Ca M3BBPIICHU KAKTO
npeau npane, Taka u cien 30 UKbiIa mpaHe.
Marepuanu u MeTOAM 3a M3BBPIIBAHE Ha
eKCIIepUMEHTAIHATa YacT

B Tabmumm ot 1 10 4 ca mpeacTaBeH: Pa3IMIHATE
BUJIOBE THKAaHU, W3MOJI3BAaHU 3a CHEIAUHSIBAaHE,
C 1eJ OCBHIIECTBSIBAHE HA EKCIEPUMEHTAIHUTE
W3MUTBAHUS.
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Tao6auua 1.Yepen miar ¢ memOpana HwaFune Textile

MNokazaTen MepHu eguHuum/ OnucaHue
CucTae: 100% Polyester, 2way stretch
CbOobpKaHue: 172*140 / 75D*75D

Terno: 172 g/m?

[MoKpuUTHE Ha MemMbpaHaTa:

C6 DWR + 20K/20K TTenHO X1OpodUnHO NnaMmmH1upaHe

CpoicTea:

BoooycTon4nBOCT, BETPOYCTOWYMBOCT M OAMNLLAEMOCT

CnopTHU 0bnekna 3a akTMBHOCTU Ha OTKPUTO, NPK NoLWK

MNpunoxeHwue:

METPOMOrMYHKM YCIOBUA U OB,

Tabauna 2. TeMHO cuH muiat ¢ memOpana - HwaFune Textile
MNokaszaTten MepHu eguHuum/ OnucaHue
CucTas: 100% Polyester 1way stretch
CuObpKaHue: 172*140 / 75D*75D
Terno: 172 g/m?
_ DWR 10/70=80% PU To4koBO XNMAPOUIHO
MNokpuTHe Ha membpaHarTa:
namuHupaHe
CeoucTea: BoooycToM4YnBOCT, BETPOYCTOMYMBOCT W ONLLIAEMOCT
: CneuwnanHu obnekna 3a akTUBHOCTU Ha OTKPUTO, Npu

MpunoxeHue:

oW METPONOrM4HK yCnoBuA U ObAO.
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Ta6anua 3.Ceetino cuH miar ¢ MemOpana-Maxland Sportwear Industrial

[Nokaszaten MepHu eguHmMywn/ Onucaxme
CucTas: 100% Recycle Poly 2way stretch
CrabpxaHue: 253*128 / 75D*75D

Terno: 200 g/m?

[okpuTHe Ha MmembpaHara:

DWR 10 K, lNwnHo xuapodwmnHo namuHupade , PFC
free

CBoiicTBa:

BoaoycTONYMBOCT, BETPOYCTOMYUBOCT U OULLAEMOCT

[punoxeHue:

CneunanHu obnekna 3a akTUBHOCTU Ha  OTKPWUTO, NpK
ol METPONorM4yHu ycnoeua U b,

Ta6auna 4. TpkaH, IBAT YepeH, CBETVIO CHH U ThKaH ThMHO cHHA ¢ MeMOpaHa Gore-Tex

MNokaszaten MepHu eguHMuwn/ OnucaHue

Jluues cnont 50/50 namyk/nonuecTep
CucTas: MembpaHa PTFE

MNpepna3seH crion 100% nonnammng
Terno; 230 g/m?

[okpuTWE Ha MemMBpaHaTa:

DWR 10 K, MNbnHo XxuapodunHo nammHupade , PFC
free

CeolcTBa:

BoooycToi4ynBOCT, BETPOYCTOMYMBOCT W OMLLEGEMOCT

[pUNOXKEHWE:

CneunanHu BoeHHW obnekna 3a akTUBHOCTU Ha
OTKPWUTO, NpW Nnowii METPONOTMYHK YCNOBKA W Obx.

ca 3aJICIICHU C:

Marepuanure, U3MOI3BaHM 32 EKCIIEPUMEHTATHATA
YacT, ca 3aIlIUTH ¢ IieBHU KoHIM OT 100% monuecrep,
c nuHelHa mbTHOCT 29,0 tex wu crnenuduyHa
3npaBuHa Ha ckbeBaHe 10,0 N. [IIeBbT € ¢ IBTHOCT
3 unu 4 6ona Ha canTuMeThp. Cren ToBa, MEBOBETE
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* MIOJINYPETAaHOBA JIEHTA, C XapaKTEPUCTUKH
npencraBeHu B Tabmuma 5.

* Gore-Seam® JjieHTa, C XapaKTEPUCTUKHU
npencraBenu B Tabnuna 6.
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Tabauna 5. [TonnyperanoBa JieHTa 3a MOJIEIIBaHE Ha ILIEBOBE 3a MaT€pPHUU C BOJIOYCTONYMBA MEMOpaHa.
[Ipoussoauren: Hipster- Model KT- 809 / PU+TPU

MMokasaTenu MepHu eguHuLm
CrtaHpapTHa 0.08 cm
nebenuHa:

CrtaHpapTHa WWMpWHa: 2cm

CwcTasB:

2 cnoqa Tekctun PU+TPU membpaHa

D YHKLMOHAINHOCT:

NaknounTenHa cCbBMECTUMOCT KbM MaTepuanuTe u
eKcnnoataunoHHKM KayecTsa

Mogxoaaila 3a:

3alwnTHK obnekna 3a OAbXa U oK METPONOrMYHK YCNOBUA

LieaT [Mpo3payHa

T Ha 3anenBaHe (450 = 600)°C
CkopocT Ha 3aneneaHe | 15-20 f/min
Bb3ayLWHO HanaraHe 0.5-0.7 kgflcm?
HansaraHe Ha BanauuTe | 2- 4 kgficm?

Tab6anuna 6. Jlenta 3a momnenBane Ha meBoBe 32 GORE-TEX marepuu ¢ BomoycroitunBa MeMOpaHa.
[TpousBoauren: VETEX - model: V.Ttrack 3270 PTFE

lMNokazaTenu MepHW e gUHULM
O6Lwo Terno: 335gr/m?
CTaHpoapTHa WWMpWHa: 2-2.2 cm

CwcTas:

PTFE Bbpxy PA nnetka / TedbnoHoBa neHTa
PU, PTFE, BICO, PES

®YHKUWMOHAMNHOCT:

[Noaxopstla 3a:

A3knounTEeNHa CEBMECTUMOCT KbM MaTepUanuTe 1 BACOKM
eKcnnoaTaunMoHHU Ka4ecTBa - BOOAOYCTONYMBOCT, YCTOMYUBOCT
Ha ropeHe, HUCKO TErMno, enacTUYHOCT.

[MpodecnoHanHu obnekna- 3alluTa oT AbXa, NoXap U NMoLLK
METPONOrMYHIL YCIoBUA

LiBaT [po3payHa

T Ha 3aneneaHe (450 = 600)°C
CkopocT Ha 3anensaHe | 15-20 ft/min
Bw3gylwHo HanaraHe 0.5-0.7 kgflem?
HansraHe Ha BanAuute | 2- 4 kgfilcm?
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TexHo10rM4YeH NPUHIIAI HA 32J1eIBAHETO HA
1IeBOBe C ropeul Bb31yX

[Ipu cheauHsABaHE U OAJICTIBAaHE HA TEKCTUITHU
MaTepuail 4Ype3 TEXHOJOTUATa 3a 3aJelBaHe
Ha WIEBOBE C TIOpEll Bb31yX, TOTOBUAT LIEB
I’bPBOHAYAIHO C€ MOKPUBA C TEPMOILIACTUYHA
YIUTBTHUTEJIHA JIEHTA. 3a J]a C€ OCUTYPH ILTBTHO
U YCTOWYMBO CBBP3BaHE, MAaTEPHUAIBT 3a€IHO C
JIEHTaTa Ce M0JaBa MEXK/1y IBE IPUTUCKAIIIH POJIKH,
KOUTO YIPaKHSABAT HEOOXOAMMOTO HalsraHe
3a xoMmIpecus. ETHOBpeMEHHO ¢ TOBa, B 30HAaTa
Ha CBBp3BaHE, C€ HAaCOYBa IOTOK ropeny Bb3IyX
(dur.1), xKOHTO aKTHBHpa INEMNWIHUA CIOM Ha
YIUTBTHUTEJIHATA JIEHTA. ToIImHaTa npequ3BUKBa
YaCTUYHO CTOINSBAHE HA TEPMOIUIACTUYHHUS
KOMIIOHEHT, KaTo 10 TO3W HaYMH TOW MPOHUKBA B
CTPYKTypaTa Ha TeKCTUJIHUTE BJIakHa U 00pa3yBa
30paBa aJXe3UMBHA Bpb3Ka MEXKIY JICHTara H
ocHoBHHUS Matepuadn [7], [8] (Dur.2).

FPROSTECH

Ao

Substrate 1

Adhesive

Substrate 2

Laminated product

Quezypa 1. [I[pumuckawu porku Ha MawuHa 3a
noonensame ¢ 2opeuy 8b30yxX

B 3aBucumocT OT BI1a Ha U3MOJI3BAHUTE MaTepUalH,
TeMIlepaTypara Ha TMOJaBaHUS BB3AYX MOXE Ja
BapHpa B IIKUPOKH IPAHULIM, KATO B UHIYCTpUAIHATA
MpakThKa T4 Hail-uecto noctura no 700 °C [7].

Quzypa 2. Aoxesusna 8pv3Ka mMexncoy 1eHmama u OCHOGHUSL MAMePUal
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MeToauKH HA M3IIUTBaHeE:

HN3nuTBaHe HA BOAOYCTOMYMBOCT

W3nutBaneTo e mpoBeACHO CIIOpe] CTaHAapTa
EN ISO 811, koiiTo omnpezenss yCTOWYUBOCTTA
Ha TEKCTWJIHUTE MaTephald Ha IPOHUKBAHE
HA BOJAa TOA XHUAPOCTATMYHO HAJSTAHE.
XUAPOCTATUYHOTO HAISTAHE HA KOSTO M3IbpiKa
ellHa ThKaH, € MsIpKa 3a HeliHATa yCTOWYMBOCT Ha
MIPOHUKBAHE HA Bofa upe3 Hes. [Ipu ctanmapTau
ycIoBHsi, oOpasena 3a M3MHUTBAaHE CE IojIara
OT Ha TIOCTOSHHO HApacTBall0 HaJsTaHE Ha
BOJa, JIOKaTo He ce 3a0eseku MPOHUKBaHE
Ha 3 mecra kanku Boga (Pur3) To3m Tect
JaBa KOJMYECTBEHA CTOMHOCT, H3pa3eHa B
MIWJIAMETpU BoeH cThia0 (mm H:0), kosTo €
WH/IMKATOP 33 BOJOYCTOWYMBOCTTA HA IIIEBA.

H3mepBaHe Ha cUJIa HA CKBCBaHe

Cunara Ha CKbCBaHE Ha IIIEBa € M3MEpeHa

no cranmapra ISO 13935-2, koiito ompenens
MaKCHMajHaTa  CHja,  HeoOxomuma  3a
paspyliaBaHe Ha IIEBHUS IIEB P U3IMOJI3BAHE
Ha strip method (MeToy Ha JeHTA).

[TpoOuTe ca mocTaBeHH B YHHUBEPCAJICH TECTOB
ypead, KbJIETO ce Mpuiara pa3rerareiHa Cuia,
JOKaTo IIEBBT HE C€ CKbca. Pe3ynrarsT ce
n3pazssa B nekaHroton (daN).

Hukiau npane

@uczypa 3. [loonazane na obpaseya Ha
NOCMOSIHHO HAPACMEAW0 HAsi2AHe HA 600a

3a J1a ce u3clieBa YCTOMYMBOCTTA HA IMIEBOBETE NP EKCIUIoATaIHsI, mpoduTe ca mouiokeHu Ha 30 muKbiIa
npane o cranaapra [SO 6330, koiiTo AeduHUpa TPOLIETYPH 32 JOMAIITHO IMPaHe U CyIIeHe Ha TeKCTI (Pur.4).

N3nurBane Ha BOAOYCTOMYMBOCT

3a 1enuTe Ha M3MUTBAHETO € M3IOJI3BaHA aBTOMATHYHA TIepalHa MalllMHA, TUI A, ¢ XOPU30HTAIHA OC H
npenHo 3apexaane (cermacHo bJIC EN ISO 6330:2022) (dur.5), ¢ XxapakTepucTUKU peacTaBeHu B Tabmauia

7.
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r[a] No taping of seams (b) Taping of seams

_—Water Swmar O

A
&4, o

of material
\Adhesive Films, Inc. ~ www.seamtape.com J

@ueypa 4. [loonazane na npobume Ha npave

@uzypa 5. Cmanoapmua neparna mawuna WASCATOR FOM 71 CLS W365H21, Ne00522/047550
Electrolux, Sweden,; pabomna cpeoa -memnepamypa °C;
obxeam: (30 + 95)
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Taoauua 7. M3uckBanus 3a eTajJoHHA IepajHa MallliHa THIT A

Mo3numna EnemeHTH Oetannm Tun A1
efnieMeHTH M3UCKBaHUA 32 MawnHa
HOBa JOoCTaBKa
OuameTbp (520 + 1) mm
Ounbo4nHa (315+ 1) mm
MMoneseH obem 611
BrTpeleH SN 2
BapabaH Te€rno (53 + 1) mm
MoeguraLlu PasnonoxeHwn no uanara
pebpa OBMKUHa OunboYnHa Ha BbTPELUHKA
GapabaH
OTCTOAHUE 120°
BLHLWeEH
Gapaban (554 + 1) mm
MNpaHe CbC 3apefeH maTtepuan (52 + 1) rpm
¥ Boga
HC:OpOCT HUCKa CKOPOCT Ha (500 + 20) rpm
GapabaHa | O6easBogHABaHe LR pOTHDRKE
BMCOKa CKOPOCT Ha (800 + 20) rpm
LeHTpodhyrupaHe
MoLLHOCT Ha 5
sarpABEaHe 54kW+2%
KOHTpOnupaH
HC:CTGME To4yHOCT Npwu
TeMnepaTypa Ha : =¥ b 0"
3arpsABaHe | TepmocTar DA e
TemnepaTypa Ha < 4°C nog TeMneparyparta Ha
BKNHOYBaHE U3KNoYBaHe
HopmanHo BKI1 [onycKkbT ce oTHacA 3a (12+0,1)s
HopmanHo N3KIJI WHTEpBanuTe Ha (3£0,1)s
perynaropa
HeiicTene 3abaBeHo BKJ1 [lonycKeT ce oTHacRA 3a (8+0,1)s
Ha 3abaseHo 3K WHTEepBanuTe Ha (7£0,1)s
BbPTEHE perynartopa
cnabo BKI [onycKkbT ce oTHacA 3a (3+£0,1)s
cnabo U3KT1 WHTEpBanuTe Ha (12+0,1)s
perynaropa
MopaBaHe Ha [ebut (20 = 2) I/min
CTyOdeHa Boda Temnepatypa (20 + 5)°C
BogHa HUBO Ha Pasmep Ha cTbnKaTta <3 mm
cucTema YyBCTBUTENHOCT [NoBTOpsiemocT +5mm(+11)
[peHupaiya [peHupaly BeHTUN > 30 I/min
cucTemMa
Hai-mManko BegHBX B roguHaTa da ce Kanubpupa eTanoHHaTa nepanHa MallvHa, B
CbOTBETCTBME C WHCTPYKUMKUTE 3a KanubpupaHe, KouTo moraT ga 6bgar nonyyYeHu ot
NPOU3BOAUTENS. T
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M3non3panu CaeTaJ'IOHeHI[CTepl"eHTI/I68.J'IaCTHI/I B Ta6nnua 8 npoucaypu Ha IpaHE 3a CTAJIOHHA

Marcepualii, CbC CbOTBECTHUTC XapaKTCPUCTUKH. IepajiHa MallliHa TUIL A.

N36pana e npoueaypa 3a npaHe OT MpPeICTaBEHUTE

Ta6auna 8. [Ipouenypu Ha npaHe 3a €TajJOHHA MepajHa MalluHa THI A

MNpouenypa Ne 9Nh 6N" 4N
Pa3bbpkBaHe No BpeMme Ha 3arpsiBaHe, npaHe | HopmanHo | HopmanHo | HopmanHo
W nrakHeHe
Temnepartypa a [°C] 92x3 603 40+ 3
HWBO Ha TEYHOCTTA b [mm] 100 100 100
MNMpaHe MNpoABIKUTENHOCT :
Ha npaHe d [min] i = 15 15
Oxna)xnaHe f aa He He
. HuBo Ha TeyHocTTa | bec | [mm] 130 130 130
nnakHeHe | [poobMKUTENHOCT dg | [min] 3 3 3
Ha NIakHeHe
2-p0 HuBo Ha TeyHocTTa | bec | [mm] 130 130 130
nnakHeHe | [poaobmKUTENHOCT :
Ha npaHe dg | [min] 3 > z
3.70 HuBo Ha TeyHocTTa | bec | [mm] 130 130 130
nnakHeHe | [poOobmKUTENHOCT :
Ha npaHe dg | [min] 2 2 2
HuBo Ha TeyHocTTa | bc | [mm] 130 130 130
4-t0 MNpoaBMKUTENHOCT dg | [min] 5 2 5
nnakHeHe Ha npaHe
[MpoabIMKUTENHOCT s
Ha UeHTpodyrupaHe e ] 5 ; 5
94

CNMUCAHUE “TEKCTWUIT U OBJIEKNO”




BPOW 3/2025

[Ipenn mnpane oOpa3muTe ce U3MepBar C
KanmuOpupana ponerka. Ceiure TpsaOBa aa Obaat
¢ pasmepu (70x70) £ 1 cm. Ilpu HEoOXomUMOCT
ce m3psa3Bar ¢ Hoxwuna. CieaBa TOCTaBsHE Ha
oOpa3uuTe B TepajHaTa MamudHa U J100aBsHE Ha
MOJXOAI Oanact, ¢ KOMUTO fa ObJaT paBHOMEPHO
cmecenu. [lob6assatce (20 £ 1) g, u3smMepeH Ha BE3Ha,
OT €TaJIOHEH JIETEPTeHT JUPEKTHO B OTIEICHUETO
3a MEpWIeH IMpemapar W ce 3aaaBa wu3bOpaHara
nporierypa Ha IpaHe.

Crnen mpukiIIOYBaHEe Ha ONpEAeNeHaTa IMpolie-
nypara Ha npade oT 30 uKbiIa, BCEKH 00€3BOTHEH

oOpaszer ce mpocTUpa HEHArbHaT, 3a J1a ce u30erHe
u3KpuBsiBane w/wim nedopmarus. OOpaszernpT 3a
W3MHUTBAaHE C€ CYyIIM TPH HETOABIKEH BB3AYX B
CTalHU yCJIOBHSI.

Cren cymieHe ce OleHsIBa BHHIIHUS BUJ] HA BCEKH
enuH oT obpasuute. Pe3ynrarbT ce m3MepBa upes
CHelu(pUYHO BU3YyaJTHO OTYMTAHE, KaTo HE TpsOBa
Ja ¥UMa IIYIUTH, MEXypU W PasleneHH Y4acThIU
no-roiemMu oT 3 mm. M3MmepBaHETO W3BBHPIIBA C
KanmuOpupan mryOnep, MPOHUKBAHETO Ha BOAA U
CHWJIa Ha CKbCBAaHE Ha IIEBA.

Pesyararu
B Ta6nnua 9 ca MMPpCACTABCHU IMOJIYUYCHUTEC JJdHHH 3a YCTOP'IQHBOCT Ha IIPOHUKBAHC HA BOOA (mm BOIACH
CTHJIO)
Ta6auna 9. YcToiunBOCT Ha MPOHUKBAHE HAa BojJia (Mm BOJICH CTHJIO)
PU nexTa (npeau| PU neHTa (cnen Gore-Seam Gore-Seam (cnen
UBAT
npade) 30 npaHA) (npeou npaHe) 30 npaHs)
UepeH 6500 2900 5060 3370
TBMHO 8680 1030 3920 2990
CWH
CC::T“O 4050 2300 4200 4100
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B Tabmuma 10 ca nmpeacTaBeHu MOMyYSHUTE JAHHU MIPH CUJIa HAa CKbeBaHe Ha mieBa (daN).

Ta6auna 10. Cuna Ha ckbeBane Ha meBa (daN)

PU nedTa (npeau|| PU neHTa (cnen Gore-Seam Gore-Seam (cnep
UsaT
npade) 30 npaHA) (npeaw npaHe) 30 npaHs)
UepeH 329 325 54.4 48.5
ToD: s 50.0 40.0 40.3
CWH
CBEING'. | o5ig 68.4 55,0 49,9
CUH

AHaJIU3 U JUCKYCHA

Jlanaute nokassar, uye npeau npane PU nenture
JIEMOHCTPHPAT BHUCOKA BOJOYCTOWYUBOCT, OCOOCHO
Ipu TbMHO cuH LBAT (8680 mm BoaeH CTBHIO).
Cren 30 nuksbia nmpane obade, Te ryOsST 3HAYUTETHA
4acT OT Ta3W CIOCOOHOCT, KaTo MPU THMHO CHH
octasa camo 1030 mm, koeTo € cmaj ¢ okojio 88%.
ToBa BepoATHO c€ IBIKM Ha JAerpajalusata Ha
MOJIMYPETAaHOBUSI MaTepuai, KOWTO € MOJaTIMB Ha
TOTUIMHA U abpa3us npu npane [10][11].
B cwmoro Bpeme, Gore-Seam JE€HTUTE IOKa3BaT
MO-MaJ’lbK CMajJ BbB BOJOYCTOMYMBOCTTA, Karo
IIpU 4epeH LBIT CTOMHOCTUTE Hamaissar oT 5060
mo 3370 mm, KOETO € 3HAYUTEIHO I0-MaJIKO
Hamasnienue B cpaBHeHue ¢ PU. ToBa ce o0sicHsIBa €
Bucokara ycroitunBoct Ha ePTFE memOpanara nHa
Gore-Seam® Ha BHHIIHM BB3ACHCTBHS U 3ala3BaHE
Ha xuapodooHuTe cBoiictra [12][13].

[To oTHOIIEHNE HAa MexaHWYHATa 3apaBuHa, Go-
re-Seam JICHTUTE MMaT I10-BHCOKA HaJyajHa CUJjia Ha
ckbcBaHe B cpaBHeHue ¢ PU mpu vepen usar (54.4
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daN cpemry 32.9 daN). Cnen 30 rukbiia mpaHe ChIo
3amas3Bar TO-I00pH CTOWHOCTH, KOETO TH TMpaBU
MOAXOISIIIIN 32 POAYKTH, MOJIOKEHN HA JTMHAMUYHO
HATOBAPBAHE U JBJTOCPOYHA €KCIIOATAIHSI.
[Ipu PU nentHTe cnagbT B MEXaHUYHATA 3/IpaBUHA
€ TOo-MaJdbK, HO HAYaJHUTS CTOMHOCTH ca IIO-
HUCKH, KOETO OrpaHuyYaBa TsXHaTa yrnorpeda 3a mo-
B3UCKATEITHU MPUIIOKEHHUS.
WzBomu
1. Gore-Seam® JeHTUTE OCHUIypsBar IO-
no0pa IBAroTpaiiHa BOAOYCTOMYMBOCT M MEXaHUYHA
3/lpaBUHA Ha II€BOBeTE B cpaBHeHUe ¢ PU nenture.
2. PU MOAXOMSAIIM 34
KpaTKOTpalHU MPOAYKTH W MPOAYKTH C MO-HUCHK

JCHTHUTE Ca

OFOIIKET, KbJICTO CKCIUIOATAIUATA € OTPAHUYCHA.

3. Msnom3Banero Ha Gore-Seam® ¢
OPEeTNoOpPhYUTEIHO 32  BHUCOKOKAYeCTBEHH  Out-
door oOiekia, KOMTO c€ IMOJJjaraT Ha MHTCH3MBHA

yrnoTpeda 1 MHOTOKPATHO TpaHe.
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INPOYYBAHE YCJIIOBUSATA HA TPYA B TEKCTUJ/IHA
N IHEBHU ®UPMU

Bacui Yob6anos!
'fOro3zananen ynuBepcurer ,,H. Puncku®, Texauuecku daxynrer, Karenpa ,,Mammnano
UHXeHepcTBO, yi. ,,IB. Muxaiinos*, Ne 66, biiaroeBrpan

Buveeoenue:

B nacmoswama paboma ca ounacnedenu pezyimamume Om NPOYYEAHEMO HA PA3NPEOCTeHUENO HA
mpyoosume 3710N0IYKU, Opos HA 3a2ybeHume pabomuu OHU U Koehuyuenma Ha mpasmamuzvM N0 OAHHU
na HOU 3a nepuooa om 2015 200. 0o 2024 2o0una. H3credsanemo u ananuza Ha peyimamume om moed
npoyusane 3a ompaciu ,, [lpouzeo0cmeo Ha mekcmui u u30enust Om mexKCmul u nPou3800Cmeo Ha 0onekio”
e U3BbPUIEHO C UYell, YCMAHOBA8AHe HA YCI0BUAMA HA MPYO U 6UOd HA 8bBEOCHUs (DUUOTOSUUEH PeNCUM
Ha mpyo u nouusKka no epeme Ha paboma, Koumo ouxa moenu 0a 6vOam nPeonocmasKa 3a 6b3HUKEAHE HA
mpyoosa 310n01yKa u npogecuonanto 3abonsisane. Hanpasenume ananuzu cv30aeam yciosus 0da ce OyeHu
Peanto ehekmusHOCmma Ha yciosusama 3a Oe30nacHocm u 30pase npu paboma, Kakmo u egpekmusHocmma
Ha 8b68e0eHUs (PUUONOSUYEH DeXCUM HA MPYO U NOYUBKA npu paboma u 0a ce npeonpuemam adekeamHu
MepKU 34 (popmupare Ha ehekmusHa upmena noIumuKka no 6e30nacHOCm U 30pase 8 MeKCMmuIHume u
wesHu hupmu y Hac.

Knrouoeu oymu: ycnosus na mpyoe, mekCmuaHu u wesHu pupmu
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STUDY OF WORKING CONDITIONS IN TEXTILE AND
SEWING COMPANIES

Vasil Chobanov!
'South-West University ,,Neofit Rilski“, Faculty of Engineering, Department of Mechanical
Engineering, Ivan Mikhailov Street, No 66, Blagoevgrad, Bulgaria
vchobanov(@swu.bg

Abstract:

This work presents the results of the study of the distribution of occupational accidents, the number of lost
working days and the injury rate according to NSSI data for the period from 2015 to 2024. The study and
analysis of the results focused on the industry “Manufacture of textiles and textile products and production of
clothing” were carried out with the aim of establishing the working conditions and the type of the introduced
physiological regime of work and rest during work, which could be a prerequisite for the occurrence of an
occupational accident and occupational disease. The analyses performed create conditions to realistically
assess the effectiveness of the conditions for safety and health at work, as well as the effectiveness of the in-
troduced physiological regime of work and rest and to take adequate measures to form an effective company
policy on safety and health in textile and sewing companies in our country.

Keywords : working conditions, textile and sewing companies
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YBO/,
N3cnenBaneto W aHanmw3a Ha pe3yjITaTUTe OT

NPOYyYBAaHETO HA YCIIOBHATa Ha TPyA B OTpaCiu
I [POM3BOJICTBO HA TEKCTHUJI M U3JCIHUS OT TEKCTHII
U TPOM3BOJICTBO Ha OOJNEKJIO” € HU3BBPILIEHO C
I[eJI, YCTAaHOBSIBAHE Ha YCIOBHATa Ha TPyd U
e(EKTUBHOCTTA OT BbBEICHUS (PU3HOIOTUUCH PEIKUM
Ha TPY/l U OYKBKa 10 BpeMe Ha paboTa, KOUTO Ouxa
MOIIM Ja ObJaT MpPEeANoCTaBKa 3a Bb3HUKBAHE Ha
TPYIOBa 3JI0TOYKa U IPOPEeCHOHAIHO 3a00JIsIBaHE.
W3BecTHO €, dYe ChHIIECTBYBAIIUTE YCIOBUATA
Ha TPy, KOMTO HE BOJAT 10 NpPOGECHOHATHU
3a00JIsIBAHUSL U TPYIOBH 3JIOMOIYKH IO BpeME Ha
paboTa W rapaHTHUpPAT W3BECTHO OJIArOMOIydHe Ha
pabotemuTe Jnna, ca 6e30macHM.

[IpoekTrpanero Ha pabOTHUTE IOMEIICHUS,
Ha MAaIIMHWATE, CBOPHKEHHUATa W  PabOTHOTO
obopynBaHe,

CYpPOBHHU MU OpraHu3anusATa Ha TpyA clioMarar 3a

Ha HU3MNOJI3BAHUTC MaTcpuain U

MOIBP)KAHETO M TPUIATAHETO HA CHOTBETHHUTE
CTaH/ApPTH 3a 3[[paBe W OE30MaCHOCT Mpu padora.
Crangaptute mo 0e€30MacHOCT W 31apaBe OuBar
MEXIyHApOIHH, HAIIMOHAHU U MeCcTHH [1, 2, 3,4, 5,
6,7,8,9, 10, 11]. B chiiecTByBanoTo HallMOHAIHO
U EBpOINEWCKO  3aKOHOAATEJICTBO, OCHOBHHUTE
3aIBJDKCHHS TIO OCUTYPSBAHETO HA 37IPABOCIOBHH U
Oe30IacHU YCIIOBUS ca BMEHEHH Ha paboTomarers,
B T.U.:

- OIICHKA Ha pYCKa HAa BCUYKH paOOTHU MeCTa
¢ yyactuero Ha CiykOuTe 10 Tpy/10Ba MEIUIIMHA;

- ocurypsiBaHeé Ha  MHUHUMAaJHH H3HUC-
KBaHUSI 3a OE€30MacHOCT W 3apaBe NpH pabora
B T.4. HEJONYCKaHE Ha TPYAOBU 3JIONOJYKU H
npodecroHaTHU 3a00JIIBaHMS.

W3uckBanusta 3a 0€30MacHOCT M 37paBe
MPE/ICTABIISIBAT CHbBKYITHOCT OT OpPraHU3allMOHHU U
TEXHUYECKH CPE/ICTBA, KOUTO BOJAT 10 HEOMYCKaHe
Ha PHCKOBE BBpXy padoremute. Koraro e Hanmie
dakTop, KOWTO MPEAU3BUKBA PHUCK, CHINUAT CE
XapakTepu3upa Karo OMaceH W BOAU JO TPaBMU

HJIN 10 BJIOHIABAHE Ha 3APaBOCIOBHOTO CHCTOAHUEC
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Ha pabotemusa. XUrueHara Ha Tpyjaa € ChbBKYIMHOCT
OT JICHCTBUS, KOHTO BOIAT JO OTCTPAHSIBAHE WU
MUHUMU3HUPAHE Ha BPEIHHUTE MPOU3BOICTBEHU
dakropu BbpXy pabotemute. Bpeanure dakropu
Morar Ja ce Kilacuummpar KaTto OINAacHH B
3aBHCHMOCT OT HHBOTO W MPOIBJDKUTEIHOCTTA HA
€KCTIO3HIIHSL.

Otpacmute ,,IIpon3BOICTBO HA TEKCTUIT M U3CITUS
OT TEKCTWJI U TPOMU3BOJICTBO Ha O0OJEKIO™ ca OT
CBHILIECTBEHO 3HAYCHHE 3a CTpaHaTa HU.

TeKCTHITHOTO TPOU3BOACTBO M MPOU3BOACTBOTO
Ha 00JICKJIO TIPOABIKABA J]a UMa Ba)KHO COIMATTHO
3HaYeHHe 3a ObJrapckata HMKOHOMHUKA. M3BecTHO
€, Ue BJIaTaHUTE B TSIX WHBECTUIIMU HE Ca BHCOKH,
3aTOBa TE3H OTPACIU CE OKAa3BaT OCHOBHA 3a€TOCT U
JI0XO]1 32 HACEJICHUETO.

[TpoyuBaHUsTA W aHATU3UTE OTHOCHO 3JIPABO-
CIIOBHUTE U 0O€30MacHU YCIOBUS Ha TpPyd ca
OCBIIECTBEHM B Te3W OpaHIIOBE OT JieKara
MIPOMUIILICHOCT, B KOSITO OCHOBHHTE JICHHOCTH Ca:
npeJieHe; ThKaHe; IJIETeH; MOArOTBUTENIHA JEHHOCT
B [IIEBHOTO MPOU3BOACTBO, BKIIOYBAIIA pa3CTUIIAHE,
M3MepBaHEe M TperiekKIaHe Ha THKaHHWTE, KPOCHE,
TEPMOMEXAaHUYHO MOJJICTIBAHEe Ha JCTAWIU U JIp.;
oOpaboTBaiia AEHHOCT B IIEBHOTO MPOU3BOACTBO,
BKJIIOUBAIla W3MUHABaHe Ha OOIOBU pemoBe /
ChCIMHUTEIIHN W KpaiHW/ 3a wu3paboTBaHe Ha
JeTallii U BB3IM, MEXAyollepallioHHA BJaro-
TOTUTHHHA 00pab0TKa, MOHTaX U JIp.; TOBBPIIATEITHA
JEHHOCT B MIEBHOTO MPOW3BOJCTBO — OKOHYATEIIHA
BJIArO-TOIUTMHHA 00pa0OoTKa, M3MIUTAHE HA WIIHIIH,
MPUIIMBAaHE HA KOITYeTa U JIp., KAKTO U OMAKOBKa U
KOHTPOIL.

YcraHoBeHaTa JUICAa HAa CUCTEMaTU3UpAHU
n 0000IIeHN JaHHM 3a BCEKH OTAeNeH (akTop
Ha paboTHara cpema Mo BpeMe Ha pabora, mpu
U3MBIHEHUE HA BCSKAa OT MOCOYEHHUTE NEHHOCTH,
BJIMSICII] BHPXY 3PaBETO HA Xopara, 0€30ImacHOCTTa
Ha TPyJa ¥ MPOU3BOJAUTEIHOCTTA, BOIU IO TPYIAOBU
3a00J1s1BaHus,

3JIOMOJIYKH, HpO(I)CCI/IOHaJ'IHI/I

3aryba Ha paOOTHU THU W BIIONICHO KauyeCTBO Ha
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npou3BexaHuTe u3senus. ETo 3amo npoBeneHOTo
IPOyYBaHE M AHAJIN3 Ca OT CBILECTBEHO 3HAYCHUE.
B KoHTekcTa Ha TOpEU3NIOKEHOTO, IeNTa Ha
IIPOYYBaHETO € Jla CE YCTAaHOBU Oposi HA TPYIOBHUTE
370HOJNYKH M Hpo(ecHoHaNHUTE 3a00NIABaHUA 32
npoabmkurencH nepuon ot 2015 roa. no 2024 roa.
U J1a ce MPOoyYaTr NPUYUHUTE 32 Bb3HUKBAHETO UM.
B Ta3u Bpb3Ka, ca INIaHUPAHU CICIHUTE 3aJa4H:

* Jla ce ycTaHOBM HUBOTO Ha TPYIOBUTE
3JIONIOJIYKH 3a ONpEZENIeH MepHox OT BpeMe U Ha
€BEHTYaJHUTE PUCKOBE 10 OTHOIICHUE HA yCIIOBUATA
Ha TPYL;

* Jla ce BbBeAe MOIXOJAINA METOAMKA,
cboOpa3eHa ¢ He0OXOAMMOCTTa OT OCUTYpsIBaHE Ha
0e30macHU yCIIOBHS IO BpeMe Ha TPyJAoBa JIeHHOCT
U J1a C€ U3I0JI3BA KaTO Bb3MOXKHOCT 3a IM0100psIBaHe
YCIIOBHSITA Ha TPY;

« Jla ce HampaBd OLIEHKa Ha HMBaTa Ha
TPYIOBUTE 3JIONOJIYKH cJeJl BHEIPSABAHETO Ha
CHOTBETHATA METOJIMKA.

YCJIOBUA 3A ITPOBEKJAHE HA
INPOYYBAHETO
3a Opeuu3HOTO MpOyYBaHE Ha YCIOBUATA HA
TPYZ € BaKHO Kak IlI€ C€ OCBHIIECTBU OTYUTAHETO
HAa TPYIOBHTE 3IOMOIYKH W TpodheCHOHAIHU
3abonsBanus. [lo mpuHIHIL, OTYUTAHETO Ha
TPYIOBUTE 3JIOTOJIYKU U 3a00JIIBaHUS CE€ U3BbPIIBA
Ype3 M3UMCIISIBAHE HA MOKA3aTeNIUTE - KOS(HUIIMEHT
HA YEeCTOTa, MHIEKC Ha 4YeCcTOTa, KOe(UIIMEHT Ha

TEXECT, HHACKC Ha TCXKECT.

METOAOJIOI'USI HA TIPOYYBAHETO

Bnussauero Ha ¢akropute Ha paboTHara cpena
BBpPXY paloreuute GopMHUpaAT YCIOBHUATA HA TPYA.
TyK CBIIECTBEHOTO € Ye Ce MOCTaBs TEKECTTA BPXY
0e30IacHUTE YCIOBUS Ha TPY/L.

ToBa BKJIFOYBA 3aMI03HABAHETO HA MPEATPUATHUATA
or otpacwka ,IIpoM3BOACTBO Ha TEKCTHI U
W3JIeTUsl OT TEKCTHJI, TIPOM3BOJCTBO Ha OOIEKI0”

C EBEHTyaJJHUTE pPHUCKOBE Ha pabOTHOTO MSCTO,
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BUJIOBETE TPYAOBH 3JIOMOIYKH, KOUTO OHUXa MOIIU
Jla Ce CIIydar, KaKTO U MEPKUTE 3a €TMMUHHPAHETO
WM MUHUMU3UPAHETO UM.

JlpyTu chliecTBEHU XapaKTEPUCTUKH Ha YCIIOBUSITA
Ha TPYJ ca €CTeCTBOTO Ha paboTara W BBBEICHUS
(bu3HnoNornyueH peXXuM Ha TPy U TIOYHUBKA 110 BpeMe
Ha pabota. OTuereH e u ¢akra 3a nHGoOpMUpaHe U
oOy4aBaHe Ha pabOTEIIUTE 32 YCIOBHATA HA TPY[ C
1IeJ1 OcUTrypsiBaHe Oe3omacHa paboTHa cpefa.
MeTtonukara Ha HacTOAILIOTO MPOYyYBAHE BKJIIOUBA
u3cieaBaHe, aHau3 U 00001IaBaHe Ha pe3yNTaTUTe
[12, 13, 14].

Crnenpa na ce 0TOENEKH, Y€ TPYIOBUTE 3TIOMOITYKH
YECTO C€ MPUKPUBAT U HE BUHATH CE OTYHUTAT B
HOMU. B o6mara kapTuHa Ha ca BKIIOYEHU U JIEKUTE
TPYIOBH 3JI0TIOJIYKH, KOUTO CE BIIKCBAT B THEBHUIIUTE
3a TPYIOBH 3JIONONYKH, HO He ce orunutat B HOU.
[Ipy mon3BaHe Ha pa3pelieH OTIYCK Mo OoecT,
HE BHHATU C€ Mpenu3upa OT MEeIUIUHCKUTE JIUIa,
KOM JMarHo3u ca B3aMMHO CBBP3AaHU C YCJIOBUATA
Ha Tpya. [lo To3u HauumH HE MOXE Ja ce OT4YeTaT
TOYHHUTE 3aryOeHU JTHU BCJIEICTBHUE HA 3a00JIIBaHUS
U TPYZAOBH 3JIOIOIYKH.

PE3VJITATU
Cnen HanpaBeHOTO OOCTONWHO MPOYYBAHE IO TAHHU
Ha HOMU, nonydenute pesynratu ca 0000IIEHN O
roguau. Ha durypa 1, ¢urypa 2 u durypa 3 ca
npeacTaBeHu rpapuyHo, ChOTBETHO:
- pa3npeneNeHueTo Ha TPYIOBUTE 37T0NOTYKH
B nepuof ot 2015 rox. no 2024 rogx.;
- pazmpeneneHueTo Ha Oposi Ha 3aryOeHHTe
pabothu nHu B nepuon ot 2015 roa. no 2024 rox.;
- pasnpenereHueTo Ha Koe(pUIMEHTa Ha
TpaBMaTu3bM 3a nepuosa ot 2015 rox. 1o 2024 roxa.
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AHAJIN3 HA IIOTYYEHUTE PE3YJITATH

TpynoBute 3momonyku B OTpaciure 3a
MIPOM3BOACTBOTO HA TEKCTHJI U OOJEKIa ca OKOJIO
3% ot oOuust Opoii Ha TPYIOBUTE 3JIOMOIYKH B
CTpaHaTa 3a Mepuoja Ha u3cleaBaHeTo. bpoar Ha
TPYIOBUTE 3JIOTIOIYKH € B 3aBUCUMOCT OT Pa3BUTHUETO
Ha oTpacnuTe. B mepuonu, xapakrtepusupariu
Ce C BHCOKa IPOU3BOAUTEIHOCT, ce€ 3alens3Ba
MOBUIIIABAHE HA TPYAOBUTE 3JIOMOIYKH U 0OpaTHO,
IIpU CHaj Ha MPOU3BOACTBOTO MMa HaMalsiBAHE Ha
TpaBMaTu3mMa.

ToBa e BUAHO OT KOEUIMEHTAa HA YeCcTOTa Ha
TPYZIOBUTE 3JI0MOIYKH B IBaTa MoAoTpackia. [louru
BCAKA TOAMHA B TE3U OTpacid C€ PETUCTPUpAT,
KaKTO CMBPTHH CIIy4ail, Taka ¥ TakuBa JOBEIU IO
uHBaIUAHOCT. [Ipu mo-mManbk Opoill Ha TpyHAOBHUTE
3MOTONYKH € TO-MalbK M Oposi Ha 3aryOeHuTe
paboOTHH JTHH.

Hamuynara wHbopmamus  ¢dopmupa  ob1mia
MpelcTaBa 3a TPYAOBUTE 3JIOMOIYKH TIO KOJI
HAa UKOHOMHYeckuTe JeiHoctu. I[lo-Tounu wu
MOAPOOHM JTaHHU C€ TMOJydYaBar, KaTo C€ HamnpaBu
paspe3 Ha U3CJEeIBAHOTO MPEANPUATHE - TOJIEMUHA
Ha TPEINpPUATHETO, TPYAOB CTaX IO JajeHara
npodecust UM CXONEH TakbB, KBJAETO € CTaHala
37I0TIONyKaTa, Bb3pacT, Mol U ap. B mo-ronemure
MPEINpUsITUS, KbACTO paboTIT moBeye xopa, Oposr
Ha TPYIAOBUTE 3JIOTIOIYKHU € TO-TOJISIM.

[Topaau ToBa, ue B T€31 OTPACIIH Ca 3a€TH IPETUMHO
KEHH, TO U 3JIOMOIYKUTE C TAX € MO-TOJSIM.
W3cnenBanute oTpaciu ce XapakTepu3nupar ¢ HUCHK
TpaBMaTU3bM, KOHTO B pasmiexaaHus 9- ToIuIIeH
nepuon  (2015r.-2024r.), karo 10 3amasBa
npuOIU3UTENTHO €IHAaKBU TeHaeHuuu. [Ipe3 to3um
MEepHo/ Ha M3CIIEIBAHE Ce YCTAaHOBHU, Y€ OpOsT Ha
npodecroHanHuTe 3a00JSIBaHMS CBHINO 3ara3Bar
paBHOMEpHA TEHCHITHSI.

Ot u3cnensanute GUPMU OT OTpachiia, Ce OKasa,
gye mo-Majiko oT 30% oT TAX umar pa3pabdoTeHu U
BHEJIPEHU CHCTEMHU 3a YIIpaBJIEHHE HA Ka9YeCTBOTO -
ISO9001:2015. TTo-manko ot 10% umar pazpadorex
Y BHEJPEH CTaHJApT M0 OE30MaCHOCT U 3[paBe Mpu
pabora — 45001:2015. Ome mo-mManbKk € Oposi Ha
cepTudULIMpaHNUTE 3a OMa3BaHe Ha OKOJHATa Cpefa.
B orpackn ,,IIpon3BoacTBO Ha TEKCTUI U U3AENIUS
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OT TEKCTWJI, MIPOU3BOJCTBO Ha OOJEKIIO” ca HACTH
ocHOBHO keHu. Oxono 30% ot ¢upmure umar
BHEJIPEHH CHUCTEMH 3a yIpaBJIEHUE Ha KaueCTBOTO,
a umeHHo [SO 9001:2015. pyru ctanaapty noutu
HEe ca BbBeXJaHU. BbBeneHoTo paboOTHO Bpeme e
CTaHJApPTHO U € C NPOABIKATENHOCT OoT 40 yaca
ceamuyHo. [IpaBu BrieyatieHue, 4e 4ecTo ce Hajara
yabJKaBaHe Ha pabOTHOTO BpeMe ¢ JI0 JBa 4yaca Ha
neH, 0e3 ToBa na ce oruuTta. Pexxuma Ha pabora e
MpeIuMHO eqHO cMeHeH. PabOorara Ha cMmeHu ce
BBBEXKJA B ciy4aid Ha HeoOxomammoct. [lopamm
Ch3/aJieHaTa opraHu3anusi Ha pabora, uecrara
CMSIHA Ha MOJIEJIM U ChOOPA3SIBAHETO ChC CE30HUTE,
TOJIUIITHUTE OTITYCKH CE TT0JI3BAaT €HOBPEMEHHO OT
BcHUkHM pabdorenty. OTYUTAlKH PE3yITaTUTe U OT
MIPEIXOIHO MpoyuBaHe B Ta3u oOmact [15], moxe
Ia ce 00001y, 4ye Majka 4acT OT aHKEeTHpaHUTE,
okoino 12% or 3aerure nuua, TBBPAAT, Y€ IO
BpeMe Ha paboTa Bb3HMKBAT PUCKOBE 3a 3/IpaBETO
u OesomacHoctTa. llpeobmamaBamara dYact OT
paboTemiuTe coyar HajJuuyhe Ha ymopa, OOJKU B
CKEJIETHO-MYCKYJIHaTa ornopa, OOJIKM B paMEeHeTe U
rbp0a, aBo0oIMe, 3pUTEIIHO HAIIPEKEHUE U CTPEC.
Han 2/3 ot paboremute (okono70%) couar, ue
BpeMEeHHaTa HepaboTOCNOCOOHOCT (OTCHCTBUE OT
pabota nmopaau 0osect MeXIy 3 U S THU) C€ TBIIKHU
Ha YCJIOBUSATA HA TPYII.

W3zcnenBanute (hakTopu HE ca yCIOBUS 32 Bb3HU-
KBaHE Ha TPYAOBHU 3JIONOIYKH, HO ca MPeANoCcTaBKa
3a d4ecTu 3a0oysBaHuA U HepasnoyoxkeHus. Ot
BCHYKH TPOyUYeHH (HaKTOPH, HAN-TOIISIMO 3HAYCHHE
BBPXY 37]paBOCIOBHOTO ChCTOSIHUE OKa3Bar:

* HENOAXOAIIATA TEMIIEPATYPa;
* BUCOKHTE IIIyMOBHU HHBA.

OT npenxoqHu Mpoy4BaHUs B Ta3u obmact [15,
16], kakTO M OT HACTOALIOTO NPOYYBAHE, MOXKE
na ce 0000mmM, Ye 3HAYUTENeH e(eKT BBPXY
3[JpaBOCIIOBHOTO ChCTOSIHUE OKa3BaT OCBETICHUETO
B paboTHOTO nomereHue (65%) n paboTHara mosa.

ITpu ¢dopmupanero Ha Oe30macHU YCIOBUS Ha
TPyd, OT 0COOEHO BaXXKHO 3HAa4YeHUE € (upMeHara
MIOJIMTHKA 32 0€30MaCHOCT U 3/1paBe.

IIpu pa3zpaborBaHeTo Ha (QuUpMeHaTa MOJUTHUKA
€ HeoOXOoauMO, KaTo Hayajlo Ja Cce€ HarpaBu
IpeJBapUTEeH Mpenie] Ha HaJMYHOTO ChCTOSIHHUE
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C 1IeJn YCTaHOBSBaHE Ha TIO3MIUATA ,,KBJIE
cMe HHe“ KbM MoMeHTa. Ha Tasm 0aza nma ce
pa3paboTAT MpecaeIBaHUTE TISITH, KaTO CE IPUIIOKHU
U3ITBJIHEHUETO HAa OCHOBHHU 3aJ[a4M IO OTpeJeieHa
MOCIIEIOBATEITHOCT:

IIbpBH eTanm — ycTaHOBSBaHE HA CHIECTBYBAIINTE
aKTyaJIHU W3WCKBAaHUS W HOPMH 3a 0E30MacHOCT
(OCHOBHM  HOpMAaTUBHU ¥  TIOJHOPMATHBHU
JTOKYMEHTH, BbBEJICHU JOOpU MPAKTUKU, MOJICIH 32
0€301acHOCT | JIp.)

Bropu eram — aHanmM3upaHe Ha CUTyalusITa KbM
MOMEHTA ,,TOBa KOETO € (IIOKyMEeHTH Ha (upMmara,
BBbBEJICHHM TIPAaKTUKH W TPOLEAYPH, aKTYaTHU
npo0IeMu, HAUTMYHU PECYPCH U JP.)

Tpern eranm — Pa3paboTBaHe M BHEApsBaHE Ha

,MOJIEN 3a TIOCTUTaHE Ha TIOCTABEHHUTE IICIU
(aHT2KUMEHTH, OTTOBOPHOCTH U JIp.)
YerebpTH eTan — Onpe/ernsHe Ha TTOCTaBEHUTE LENN
M0 TIPUOPUTETH, OCHOBABAIIIM CE Ha TpeleHKara 3a
0anmaHc MEXIy Mojela W HaJHMYHHUTE PECypCH, C
KOWTO pasroiiara pupmara.

ETo 3ammio, HacTOSIIOTO pOyYBaHe € OT 0COOEHO
BRXHO 3HAYCHHE 3a pa3paboTBaHEeTO Ha (pupMeHa
TOJIUTHKA 32 O€30TIACHOCT U 3/IpaBe.

[lpu wm3crnenBaHeTO Ha PE3yNTATHTE, MOTYYCHH
NP TIPOBEICHOTO MPOYYBAaHE Ca OTKPOCHH HSIKOU
cienu(UKA MPH UACHTH(PHUIIMPAHUTE EBEHTYAIHU
(bu3nvecKu pucKoBe. 3a BCHYKH OCHOBHH (PaKTOPH,
00yClIaBsIM ChCTOSSHUETO Ha paboTHaTa cpena ca
BBBEJICHH OIPENEICHN CTaHIAPTH W HOPMATHBHU
W3WCKBaHUS, KOUTO Ca BAJIUIHU 32 BCHYKU (PUPMH.

[Ipu wm3cnenaBaHeTo ¢ HaOJIETHATO HE TOJIKOBA
Ha ChHINECTBYBAIIUTE OOCKTHUBHH TIOKa3aTelld, a ©
B3€TO MPEAMMHO MHEHHETO Ha aHKETHPAHWUTE TI0
MIPEBAPUTEITHO 3a/1aJICHH BBIIPOCH, ChOOpPA3ECHU C
ycroBusTa Ha paboTHaTa cpena. B mpennpusitusita
OT eIWH W ChliMm OpaHIl, TpH CHa3eHU
NpeJeTHO JONMYCTUMH HOPMH, YCEIIaHETO 3a
paborocmnocoOHOCTTa € pasnuuHo. KazaHo mo npyr
HAYMH, TPOYYBAHETO OTpa3siBa JCUCTBUTEIHOTO
CBhCTOSIHUE Ha W3CIICJABAHUTE PUCKOBE BBPXY
37paBOCIIOBHOTO CBCTOSIHUE Ha pPa0OTEIUTE B
oOxBara Ha HallpaBeHaTa M3BajKa. TYK BOJIEIIOTO
3HAUEHHUE € M3Pa3eHOTO MHCHHE HA aHKETUPAHUTE,
OTpa3siBallO0  CTETNEHTAa Ha  BB3JICHCTBHEC Ha
(dakTopuTe Ha pabOTHATa Cpela BBPXY 3ApPaBETO U
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0€30MMacHOCTTa M KakBa MPEANOCTaBKa CE€ SIBSIBAT T
3a 3MOMONYKH U MpodeCHOHATHU 3a00sIBaHUs Ha
paboTHOTO MSCTO.

[Tpu uneHTUGUIMPAHETO HA €BEHTYAJIHUTE PHUC-
KOBE € JIOIMyCTUMO pabOTHUTE MECTa Jia Ce Tpynupar
M0 BUJOBE JEHHOCTH, KaTo C€ KaTeropu3upar Ha
obum u cneuuduunu. ToBa e MPOAMKTYBAaHO OT
cnenduKara Ha OTpachlia, KOWTO ce U3cie/Ba.

OO0muTe pucKoBe B 0Tpachi ,,II[pon3BoaCcTBO Ha
TEKCTWJI U M3JETHUs OT TEKCTUJI, MPOU3BOJICTBO Ha
00JIeKII0” ca Te3u, KOUTO CHILECBYBAT U MPH APYyTU
WKOHOMHUYECKH JIEUHOCTH:

* BuOpanuu, reHeprupaHu OT M3IMOJI3BAHOTO
o0Oopy/aBaHe, MalllMHU U IPYTH;

e [lurapen num, Ha KOWTO ca MOMJIOKEHU
HEMyIIauu;

» HeOnaronpusiTHu TeMmmeparypu, 3apaau
KOWTO C€ MOTUTE JOPH, KOTaTo HE pabOTHUTE;

* 3aBUIICHU IIYMOBU HHBA, IPH KOUTO C€
Hajara Ja ce TOBOpY Ha BUCOK IJIac;

* BauimiBane Ha onmacHU M3MAPEHUS, KOUTO
ca HacWTUIU paboTHaTta cpena (OT Pa3TBOPUTEIH,
nenuia u zip.);

» PaGora ¢ marepuanu u CypoOBHHH, KOUTO
MoraT Jia IpeIU3BUKAT 3apa3u, IePMaTUTH U Ip.;

* MoHoTOHHA paboTa, CBbp3aHa C MOBTAPSIIN
ce JIBWKEHUS C PBIIETE;

* HeynoOHU wiM TPUHYIUTEIHU TO3U IO
BpeMe Ha paboTa;

» Ou3MYeCcKo HaTOBAPBAHE;

* [IpunBmwxkBaHe Ha Xopa 10/0T pabOTHOTO
MSICTO;

» Ctpec Ha pabOTHOTO MSCTO.

Ot HampaBeHUs aHAJIU3 € BHUJIHO, Y€ HSKOU OT
OTKPOEHUTE OOIIM PHCKOBE HE Ca 3aCEUCHU 0 BpeMe
Ha MPOYYBAHETO NPHU AHKETHUPAHETO HAa HACTHUTE
muna U paboTofaTeNuTe B MPEIXOIHU U3CIICABAHUS
[15]. W3BbppuIEHO € paHXHpaHE HAa €BEHTYaJHUTE
PUCKOBE M ca OTCATH TE3U PUCKOBE, KOUTO Ca C
Hali-ChIIECTBEHO MPUCHCTBUE 3a U3Bajkara. C Te3u
UACHTU(HUIIMPAHU PHUCKOBE M€ CE OCHIIECTBU B
MOCJIEICTBUE MPOIIECca HA OLICHSBAHE Ha PUCKA.
CepliecTByBaluTe CHenu(PUUHA PUCKOBE TIpHU
W3BbPIIBAHE HAa TPYIOBA JIEUHOCT B M3CJICIBAHUTE
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Opanmose ,,I [pon3BOACTBO HA TEKCTUIT U U3ACIIHS OT
TEKCTHJI, TPOU3BOJICTBO Ha 00JIEKII0”’ ca 000CIOBEHU
oT paboTaTa ¢ KOHKPETHU MallliHU ¥ ChOPBKEHHUS,
W3TOI3BAHUTE MaTepuagd W CYpOBHHH W JAPYTH
cnienuUIHA CaMo 3a TO3U OTPACHII:

e H3mon3BaHe Ha  OMNAcHH
BEIIECTBa, Oarpuia, JIenmuia u ap.;

XUMHWYHHU

* BrumBane Ha mpax OT BBJIHA, TAMYK U Jp;
 (O0Oocobenu oOmacHM 30HH, KOMTO cCa
HaJUYHU B TPEANPHUATHATA 32 TPOU3BOJCTBO H
o0paboTka Ha TEKCTWJI M OOJEKJIO: MaIlWHH 3a
pa3BMBaHEC W HABHMBAaHE HA THKaHHW, M3MEPBaHE M
OKavyeCTBSIBaHE HAa ThKaHUTE, MAIIIMHM 3a N30eJIBaHE
Ha ThKaHUTE U Jp.
[Ipy BCHYKM JEHHOCTH CBHIIECTBYBAT PUCKOBE
C TMO-TOJIIMO 3HAa4YeHHE W TO-TIPEHEOPESIKUMH
pUCKOBE. 3a J1a c€ OTKpPOST €IHHUTE OT JAPYTUTE €
HEOOXOMMO J1a C€ paHKHpaT M J1a CE€ OMPEACIIST
MMO-3HAYMMHUTE PHUCKOBE OT TJIeJHA TOYKAa Ha
eKCIIepTuTe. B 3aBUCHMOCT OT KOHTEKCTA U IICJIUTE
Ha W3CJICNBAHETO C€ OMmpenens ChOTBETHATa
rpanumna/mpar. IMeHHO Te3u pHUCKOBE, MONa HAIH
B paH)XUpaHHs CHOHCHK, MOJICKAT HA aHAINU3 H
oreHsBane. [IpeHeOpexuMUTE U HEMPHUOPUTETHH 32
MPOYYBAHETO PUCKOBE, TOPAJIH CIIA00TO UM BIIHSIHUE,
ca Ompe/eIeHH KaTo HE3HAYUMU 3a MPOYyYBAHETO.
HacrosmusT ananu3 e HarpaBeH Bb3 OCHOBA Ha
JAHHU, TIOJIYYeHH OT paboTomaTend ¥ paboTemu
B JIBETE€ MKOHOMHUYECKH JCHHOCTH ,,IIpOn3BOACTBO
Ha TEKCTWUJ M W3JENUsS OT TEKCTHJI, MPOU3BOICTBO
Ha oOmekyno”. IlpoyuBanu ca QupMu, KakTo C
ObATapCcKa COOCTBEHOCT, Taka M ChC CMECeHa H
gy)kga coOcTBeHOCT. M3paboTeHHM ca MepKu ¢
1ea momoOpsiBaHe Ha YCIOBHATA Ha TPYH, Karo
ce wu3Mnoi3Ba HMH(OpMAIUATA, TOJNydeHa TIpH
HACTOSIIIIOTO TIPOyYBaHEe, KaKTO M Ta3M, MOJydYeHa
MIPY MPEIXOAHU CXOAHM IIpoy4uBaHus [15].
M3mon3BaHeTO HaA HACTOSAIIATa METOAMKA 3a
aHaJM3 00XBaIla ONpeaesieH Mepuo] OT BpeMe, KaTo
ce TUIaHUpa Jla ce MPOBEJIE MOBTOPHO IPOYUYBAHE.
[Ipu u3BBpIIBAaHETO HA aHAIW3a Ha yCIOBHUATA HA
TPy Ce MONTy4YuXxa pa3IudHU pa3pe3u, ONpeIesaIm
CBhCTOSIHUETO Ha paboTHaTa cpela B IPOYYBAHHTE
orpaciu. Wnentudunmpann ca CHIHA W cladu
cTpaHu Ha otpacnure. llpu pamxupaHero Ha
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€BEHTYaJIHUTE PHUCKOBE M TSAXHOTO OIICHSBAHE Ha
MPUOPUTETHO MSCTO C€ Hapeauxa Te3W, KOUTO
ca C Hail-BHUCOKM CTOWHOCTHM Ha W3MOJI3BAHUS
TpU(PaAKTOPEH METOJ — BEPOSTHOCT, EKCIO3MIIMS,
MIOCJIETUITH.
Crnen HampaBeHHs aHanu3 B pabotara [15] wm

B HacTtosmara pabora  ca wuIeHTUDUIUPAHU
OCHOBHHUTE OOJIACTH 3a MOA0OpsiBaHe Ha paboTHATa
cpelia v yCJIOBUATA Ha TPYA:

* IoJJ00psIBaHE HA EPrOHOMUYHUTE (PAKTOPH;

* CrHa3BaHe Ha MPENETHO — JOIYCTUMHTE
HOpPMH Ha (PU3HUECKUTE (PaKTOPH;

* HaMalsiBaHE Ha HEPBHOTO U TMCUXMYECKO
Hamnpesxenue [15].

n3BOAU

B Hacrosmara paboTa ca oHarsie/IeHu pe3yJITaTUTe
OT MPOYYBAHETO HA pPa3NpeAeICHUETO Ha TPYIAOBUTE
3MOMONYKH; — paslpeneieHueTo Ha Opos Ha
3aryOeHuTe pabOTHM AHM W pasNpelesieHHEeTO Ha
KoeduIMeHTa Ha TpaBMaTi3bM 1o qanHu Ha HOU 3a
nepuonaa ot 2015 rox. 1o 2024 ronuHa. HanpaBenute
aHaJIM3M Ch3JaBaT yCIOBUS Jla C€ OIEHU peasHo
e(eKTUBHOCTTAa Ha YCJIOBHATA 3a 0€30MacHOCT U
3apaBe mpu paboTa, KakTo U e(PEeKTUBHOCTTAa Ha
BbBeICHUS (DU3HOIOTHYEH PEKUM Ha TPY/I M TOYUBKA
npu paboTa u Aa ce npeanpueMar aJeKBaTHH MEPKU
3a ¢opmupaHe Ha edeKkTHBHA (PUpPMEHA TOJUTHUKA
1o 0e30MacHOCT U 3/IpaBe B TEKCTUJIHUTE U IIEBHU
¢dbupmu y Hac.
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MN3I1O0JI3BAHA JIMTEPATYPA:
[1] Crpaterus mo 6€30macHOCT U 3/1paBe pu paboTa
[2] Hamwmonamna mnporpama mo O€30MacHOCT |
31paBe mpu padota
[3] Hapenb6a Ne 3 3a MUHHUMATHWUTE W3UCKBAHHS
3a 0e30macHOCT W OMa3BaHE Ha 3ApaBeTo Ha
paboTemuTe Npyu U3MOJI3BaHe Ha JUYHU MPEANa3Hu
cpeacTBa Ha pabOTHOTO MSICTO
[4] Hapemb6a Ne P/I-07-2 or 16.12.2009 1. 3a
YCIIOBHUSATA U pe/ia 3a MPOBEKIAHETO HA IEPUOAUYHO
oOydeHHEe M WHCTPYKTaX Ha paOOTHUIIUTE W
CIly’)KUTEJIUTE MO MpaBHJiaTa 3a OCUTYpsIBaHE Ha
3paBOCIOBHU U O€30MacCHU yCIIOBUS Ha TPY/
[5] Konekc Ha Tpyna
[6] Konekc 3a cOMaIHO OCUTYpsIBAaHE
[7] 3akoH 3a 3ApaBOCIOBHU M O€30TAaCHU YCIIOBHS
Ha TpyA
[8] Hapemb6a Ne P/I-07-2 or 16.12.2009 1. 3a
YCIIOBHUSATA U pe/ia 3a MPOBEKIAHETO HA IEPUOAUYHO
oOydeHHEe W WHCTPYKTaX Ha paOOTHUIIUTE W
CIly’)KUTEJIUTE MO MpaBHJiaTa 3a OCUTYpsIBaHE Ha
3paBOCIOBHU U O€30MacCHU yCIIOBUS Ha TPY/
[9] Hapenba Ne 7 3a BpemHUTE W TEKKUTE PaOOTH,
3a0paHeHHU 3a U3BBPIIBAHE OT KEHU
[10] Hapenba Ne 5 3a OGomecTute, NMpU KOHUTO
paboTHHUIIMTE, OOJEAYyBaIld OT TAX, UMaT OcoOEHa
3akpuiia cbmiacHo wi. 333, an. 1 or Kogekca Ha
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[11] Hapemba Ne 3 ot 28.02.1987 r 3a
3aIBJDKUTEIIHATE TPEIBAPUTEIHH UM TMEPUOIUYHU
MEAMIMHCKH Mpenien Ha paboTHULIUTE
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