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» 745/749, TTpusoxxHo U3KycTBO. XylAoKkecTBeHH 3aHasT. MHTepuop. [lu3aiin.

» 658.512.23, XynoxecTBEHO KOHCTPyHpaHe (MPOMUIILICH JH3aiiH).
= [lonaBaHeTo HA TOKJaUTe TPIOBA [1a Ce aipecupa 0 peAaKnusaTa Ha IMei: (textilejournal.editor@fnts.bg);
= Jloxmagure TpsiOBa Ja ca HaMMCAHU HA OBJITApCKU €3WK OT OBJITapCKH aBTOPH M Ha aHIIIMKCKU (pabOTeH) e3WK 3a
4Yy)KJIeCTPaHHH aBTOPH.
= CriopazyMeHHe 32 IpeXBbPJisiHe Ha ABTOPCKHU NPaBa TPpsiOBa 1a Ob/1e MOANICAaHO U BbPHATO Ha HAIllaTa peJaKInsl
no momia, Gpakc WM MMEHJ KOJIKOTO € Bb3MOXKHO I0-CKOPO Clie]l NPEIBapUTENIHOTO NpueMaHe Ha Jokiaga. C
MO/IITMCBAHETO HA TOBA CIIOPAa3yMEHHE aBTOPUTE rapaHTHpar, Ye LEIHsIT TPy € OPUTHHAIICH U He € 01T IyOInKyBaH,
M3Mpaila ce caMo B CIHCAHUETO U Y€ IETHAIT TeKCT, AaHHH, Purypu n Tabmuuy BKIIOYEHHU B TPy/a Ca OPUTHHAIHH U
HeryOJIMKyBaHH, TPEM TOBA WJIH MOJjaBaHK JpyraJie B KakBaTo u J1a ¢ gopma. [IporechT Ha perieH3upane 3armoysa
CJIe/1 IoJTyYaBaHe Ha TO3M JIOKyMEHT. B ciydaii, ue 1oK1albT Beue € IpeICTaBsIH Ha KOH(EepeHIs, TOl MOXe 1a Ob1e
MyOJIMKyBaH B HAIIETO CIMCAHUE, CAMO aKo He € Owl ImyOIMKyBaH B 00IIO/IOCTHITHI MaTepHaIi OT KOH(PEPEHIUATA;
IIPU TaKWBa CITydan TPpsiOBa Jla ce HAlpaBH ChOTBETHOTO M3SBIICHHE, KOETO CE TIOCTABS B PEIAKIIMOHHHUTE OCTICHKKH B
Kpas Ha CTaTHATA.
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* O0eMbT HA TOKJIAA HE TPsOBa Ta HAMXBBPIS 12 cTanmapTHu cTpaHuiy (A4) B enHa KoioHa (ctpanumna ot 3600
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= Me:xaynapoaHata cuctema ot exuHunm (SI) TpsiOBa 1a ce n3moa3Ba HaBCIKBIC.

= CpkpameHusaTa TpsOBa ga ce mpasat cropen crangaptute Ha [UPAC u ISO u oa ce oepunupam, xoeamo ce
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* Quzypume u unrocmpayuume mpaoea oa ce Homepupam nociedosamento (¢ apadbcku yugpu) u mpsabsea oa ca
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PELEH3MOHHA MPOIETYPA
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ABSTRACT

Cotton is the one of the most important textile fibre because of its comfort and worldwide
consumption. However, it ignites easily and is frequently implicated in fire. Since, considerable efforts
have been made to develop flame-retardant cotton. The flame-retardant cotton fabrics must be durable to
washing cycles, eco-friendly and have a good physical mechanical properties. This article summarizes
an overview of the factors related to the requirements of flame retardant cotton fabrics such as chemical
agents and technological parameters.

This section also introduces some of the new chemicals and techniques used in the fire retardant
treatment for cotton fabric. They allow flame retardant treated fabrics to have more durable fire
resistance and better mechanical properties while still being environmentally friendly.

Inthe 2 and 3 sections of this article, the experimental results of study on flame retardant treatment for
cotton and cotton polyester blend fabrics of the authors are presented. The experimental vesults show that

flame retardant cotton and cotton polyester blend fabrics, which was received from this research have a
good flame retardancy, but it has limited durability to wash, moreover, after treatment, mechanical
strength of fabric was reduced. In order to have the durable flame retardant, eco-friendly cotton fabric,
the study should be continued in the direction of using environmentally friendly chemicals and in
treatment process, it should avoid the conditions that may adversely affect the mechanical strength of the
fabric. Plasma application in flame retardant treatment of fabric may be a good solution to could meet all
requirements of fabric.

Keywords: Cotton fabric, cotton polyester blend fabric, flame retardant agent, cross-link agent,
Organophosphorus flam retardant agent.
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1. Literature review

1.1. Overview about flame retardant agents
(FR) for cellulose fibres

Cotton is the one of the most important textile
fibre because of its comfort and worldwide
consumption. However, it ignites easily and is
frequently implicated in fire. In fires cotton
products, such as apparel, curtains, bedclothes, and
upholstered furniture, become quickly engulfed
and are difficult to extinguish, because Cotton is
one of the most flammable textile fibres. It has
Limiting Oxygen Index (LOI) less than 19% 1i.e.
18.4% [2]. Since, considerable efforts have been
made to develop flame-retardant cotton.

In order to meet fire safety regulations and
expand the use of cotton in textile applications that
require flame resistance, a significant number of
flame retardant treatments for textiles were
developed in the last century. The majority of these
flame retardant agents can be classified into four
distinct groups: inorganic, halogenated organic,
organophosphorus, and nitrogen based [3]

Inorganic salts which melt under the impact of
high temperature and create a layer that protects the
polymer surface from the heat source, thermally
unstable inorganic carbonates and hydrates which
yield carbon dioxide when heated and/ or water to
cool down the polymer, forming a layer to protect
the polymer surface from the heat source, heat
conductors (metals) and phase-change materials
(PCM), which absorb huge amounts of heat when
decomposing or evaporating, thus removing the
heat from the polymer before the conditions for
ignition are reached. But, A chief disadvantage of
these agents is their poor resistance to washing [9]

The use of halogen-based flame retardants to
reduce the flammability of cotton is one of the most
efficient ways of reducing the fire hazard.
However, because of their corrosivity, the presence
of dioxin, a carcinogen, and suspected smoke
toxicity by products such as HBr and HCI, many
European countries such as Sweden and Germany
have legislated regulations to restrict halogen-
based flame-retarded textile products [ 1], [3], [6]

Phosphorus-based flame retardants have been a
major source of interest to replace halogen
compounds because of their environmentally
friendly by-products and their low toxicity. Also
their low production of smoke in fire furthers their
appeal. They are highly effective flame retardants
for cellulose and cellulose derivatives. These
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compounds promote dehydration and char
formation[1].

Phosphorus based flame retardants are used
mainly for the cotton textiles. These flame
retardants act by condensed phase mechanism in
cellulose. Cellulose pyrolysis occurs by
depolymerization or dehydration. In case of
depolymerization, cellulose produces levoglucose
which decomposes into flammable gases. On the
other hand, dehydration produces char and non-
flammable gases. Depolymerization reaction
occurs in the flame retardants that do not contain
phosphorus. With phosphorus containing
compounds, dehydration is dominant. Char
formation enhances the flame retardancy of cotton.
Char acts as thermal barrier. This char hinders the
oxidation of carbon to carbon dioxide. Phosphorus
flame retardants also coat char and prevent burning
of'the surface [2, 3]

A major problem with phosphorus based flame
retardant finishes is that these require high
amounts to get soft hand feel and to eliminate
unpleasant odour. For the flame retardant cotton,
the research should be on the finishes that are
durable with low formaldehyde release [2]

Nitrogen and sulphur improve the performance
of phosphorus based flame retardants by
increasing the char formation [2, 3]. Flame
retardant finishes required phosphorus nitrogen
synergistic effect. There are some nitrogen
compounds that have the synergistic effect with
phosphorus compounds. The flame retardancy
depends on the chemical structures of the nitrogen
compounds. Nitrogen compounds enhance flame
retardant effect of Phosphorus compounds as given
below:

1 - Nitrogen in P-N synergistic retardants

creates polymeric compound with P-N bonds

which are more polar than already present P-O

bonds. This increases electrophilicity of P-

atom and hence the phosphorylation of

cellulose,

2 - The formation of levoglucosan is stopped.

The formation of P-N bonds accelerates the

char formation and prevents volatilization of

phosphorus. Nitrogen compounds like urea,
melamine increase the synergistic effect and
increase the action of phosphorus in cellulose.

It depends on the nitrogen compound and

polymer system. The presence of ammonia

enhances the flame retardancy. A combination

CMANCAHUE "TEKCTWUJT N OBJIEKJ1IO"
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of nitrogen compound such as urea, methylol
melamine with acid such as phosphoric acid
produces char. Due to the combined action of
phosphorus and nitrogen, thermal decomposi-
tion of cellulose decreases and dehydration
increases. This mechanism increases the
amount of solid char and improves the flame
resistance of treated cotton [2]

1.2. Organophosphorus FR

Durable organophosphorus flame retardant
finishes of cotton are of two types depending on the
way to covalently bond flame retardant to
cellulose. One is the reactive finish that reacts with
cellulose hydroxyl groups and forms covalent
bond. These are mainly based on N- methylol
dimethylphosphonopropionamide (MDPA). The
other is non-reactive finish that forms insoluble
crosslinked polymer network inside the cellulose
fibre. These finishes are tetrakis (hydroxymethyl)
phosphonium derivatives such as tetrakis
(hydroxymethyl) phosphonium chloride.

Reactive finishes are based on N-methylol
dimethylphosphonopropionamide (MDPA).
MDPA has methyl group which reacts with
cellulose. Crosslinking agents like trimethylolme-
lamine (TMM) are used as co-reactants. Melamine
resin TMM is used to provide nitrogen to enhance
the flame retarding efficiency of the treated fabric
through synergism with phosphorus. Moreover,
crosslinking agents are used to improve the dura-
bility of the finish and to improve the phosphorus
nitrogen synergistic effect. Formaldehyde based
crosslinking agents are used like dimethylolurea
(DMU), dimethyloldihydroxyethyleneurea
(DMDHEU), trimethylol melamine TMM. Due to
the use of formaldehyde based agents there is free
formaldehyde release and treated fabrics are stiff.
A drawback of this finish is that they release free
formaldehyde during condensation, or impregna-
tion of textile material, as well inuse [2], [9].

In order to reduce the formaldehyde contents,
formaldehyde free crosslinking agents are used.
For example, N, N-dimethyl-4, 5-dihydroxyethy-
lene urea (DMeDHEU) which is also called
DHDMI 1, 3 Dimethyl 4, 5-Dihydroxy 2-
Imidazolidinone (DHDMI) gives zero-level
formaldehyde release. It has limited durability to
laundering. It gives unpleasant odor. Polycarbo-
xylicacids suchas 1, 2, 3, 4- Butanetetracarboxylic
acid (BTCA) and citric acid (CA) can also be used
to get formaldehyde-free finish. These require
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catalyst to promote crosslinking of cellulose.
Sodium hypophosphite (SHP) is most effective
catalyst[2],[4],[9],[10].

But, Butanetetracarboxylic acid (BTCA) has
limited laundering durability and it is expensive
than DMeDHEU [2]. In general, the chief
disadvantages of polycarboxylic acids were
considerable strength reduction of treated fabrics.
Moreover, polycarboxylic had a detrimental
impact on the colouring shade of color fabric. It
also causes yellowing of the white fabric, as well as
on the pH value of the treated fabric. However, it is
eco-friendly because it has no influence on
formaldehyde release, which is a major issue in the
usage of conventional N- methylol compounds.
[2],[4],19],[10]

Non-reactive durable flame retardant finishes
are based on tetrakis (hydroxymethyl)
phosphonium salts (THPX). THPX is made by the
reaction between formaldehyde and phosphine in
the presence of acid. THPC and THPS are two
types of THPX but THPC is preferred because
THPS has larger size with less penetration. THPC
is made from phosphine, formaldehyde and
hydrochloric acid at room temperature [2], [9].

THPX finished cotton fabric has flame
retardancy that is durable to 100 industrial
launderings because there are no hydrolysable
groups in the cross-linked polymer network. As the
reaction of THPX system on cotton is in neutral to
slightly alkaline pH, there is no acid degradation of
cellulose. Hence there is no effect on fabric
strength. THPX finishes are also used for children
sleepwear. The finish contains no chlorine and
phosphorus is in the form of phosphine oxide
which is most stable to hydrolysis. However, the
production of hydrochloric acid and formaldehyde
during curing is problematic. The application
process involves the use of an ammonia chamber
and strict control of application conditions to
obtain consistent results. The treated fabric is stiff.
This treatment process requires a lot of water,
energy and chemicals. Bisulphite is a reducing
agent and this treatment affects the shade of dyed
materials. During the storage of material, any
formaldehyde adduct that remains in the fabric
breaks down with the passage of time and will
gradually increase free formaldehyde levels

In conclusion, Non-Reactive Finish (THPC
ammonia cured) allows get the very durable flame
retardant cotton fabric (Flame retardant properties
of treated fabric are durable to more than 100
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hospital washes (75°C)) with moderate emission of
formaldehyde. The fabric can be used for children's
sleep wear. But, complex application method due
to the use of special ammonia chamber and it is not
compatible with sulphur dyes

For Reactive Finish (MDPA), flame retardant
properties of treated fabric are also durable to more
than 100 hospital washes (75°C) but only with
detergents without bleach. This is simple
application method and compatible with all dyes.
But, there is high formaldehyde release during
application and during storage and use. So the
treated fabric cannot be used for children's sleep
wear.

Despite these restrictions, THPX- and MDPA-
based FRs have been used until present days with
no substantial alternative and are applied to textile
materials by pad-dry method

1.3. The new flame retardant agents

1.3.1. Requirements for The new flame
retardant agents

A good flame retardant for cellulosic should
ideally have following properties:

* Preventignition

* Delay the spread of fires

* Delay the time of flashover to allow people
time to escape

* Longer durability

* Prevent loss of physico-mechanical
properties of the substrate

* The cross-linker and or binder copolymer
should also eco-friendly

* Ease of application

* Prevention of immediate local pollution to air
and water

* Prevention of lesser-known long-term
environmental effects

* Cost-effectiveness

1.3.2. Alternative flame retardants

Biomacromolecules

The biomacromolecules most frequently used
in fire-resistant and fire-retardant treatments for
textile materials in laboratory conditions are chitin
derivatives, casein proteins, wheys, hydrophobins
and DNAT9].

Recently the application of bio-macro-
molecules, such as proteins (whey proteins,
caseins, and hydrophobins) and deoxyribonucleic
acid (DNA), is gaining major momentum as a
research topic because they have shown appreciab-
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le results of flame retardancy for cellulosic as well
as synthetic substrates [7]. The major advantages
can be outlined as follows [7, 9]:

1. Flame retardancy obtained is quite
significant and cab be on par with conventional
phosphorus-based flame retardants in some cases.
However, the complete understanding of the
mechanism by which to confer flame retardancy to
fabrics is still under investigation.

2. Ease of application such as impregnation/
exhaustion/layer-by-layer depositions are
commonly practised for the chemical finishing of
textiles.

3. Being bio-macromolecules, the process
imposes a low environmental load and toxicity
because they are usually dissolved or suspended at
low concentrations in aqueous media; no volatile
organic carbon (VOC) species are produced.

4. Some of these bio-macromolecules, such as
caseins (whey proteins), can be considered as by-
products/waste products from the agro-food
industry.

5. The recovery and subsequent use of bio-
macromolecules as flame retardants may be useful
in the valorization of agro-food crops, thus
avoiding their landfill.

6. Although bio-macromolecules are currently
expensive, their availability has become more
competitive with diminishing cost because a large-
scale method of production was recently
developed. They proposed a new large-scale
method of extraction and purification of DNA
from salmon milt and roe sacs

7. Chief disadvantage of all of these
environment friendly treatments is their poor
fastness to washing, even at 30°C with no
detergent used.

1.4 New processes of applying FRs to
cellulose textile fabrics

1.4.1. Nanoparticle Adsorption [7, 8, 9]]

Nanoparticle adsorption is a simple, fast and
cheap, but not permanent process. This is one of
the easiest way of surface modification with nano-
particles just by simply immersing the fabric into
an aqueous suspension of nanoparticles, while
bonding is based on ionic interaction of negatively
charged textile substrate and positively charged
nanoparticle to enhanced the flame retardancy
properties of both cellulosics, polyester fibres and
their blends as well as the possibility of application

CMANCAHUE "TEKCTWUJT N OBJIEKJ1IO"
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to other fibres. The mechanism developed is an
inorganic shield that protects underlying polymer
from heat, oxygen, and flames because these nano-
coatings can act as thermal insulators. This type of
coating can entrap volatile species produced by the
substrate, thus reducing the fuel for further
combustion; rather the substrate tends to pyrolyse
instead of burn. Nanoparticle adsorption is
classified as a single-layer coating. It includes
natural and synthetic zeolites (montmorillonite,
klinoptilolit), nanoclays (carbonate hydrotalcite,
sulphonate bohemite), nanoparticles (zinc oxide,
titanium dioxide, silicon dioxide, octapropylam-
monium polyhedral oligomeric silsesquioxane [9].
The efficacy depends on the length of immersion
time, the pH of the nanoparticle dispersions, and
the textiles.

Many of plants and their parts contain
phosphorous and other minerals. The flame
retardant functionality imparted by two such plant
extracts of Banana pseudo stem sap (BPS) and
Spinach juice (SJ) for FR finishing of cellulosic
and lignocellulosic textiles. BPS, being an agro-
waste plant extract, and SJ, being a vegetable
extract, are rich in phosphorous, nitrogen, chlo-
rine, silicate and other many metallic compounds.
BPS coating may act as an intumescent that swells
on heating to protect the underlying cellulose
polymer from heat or flame. Unlike BPS, SJ can be
applied to cotton textile directly without any
premordanting. Even an 8 % add-on showed
increased LOI to 30 from 18; the fiber neither
caught flame nor presented afterglow for 400 s (the
control sample burned completely within 60 s at
400-450°C). However, a reduction in LOI from 30
to 22 after soap washing was noted. Both BPS and
SJ, so therefore, can be regarded as semi durable
finishings [8]

1.4.2. Sol-gel process

Sol-gel process is a simple, inexpensive and
environmentally friendly procedure of synthesi-
zing homogenous metal oxides, or organic-
inorganic hybrids (dual-cure sol-gel) of good
mechanical, optical, electric and thermal
properties, at the temperatures below 100 °C. The
procedure includes hydrolysis and condensation
reactions of metal alkoxides (precursors), which
changes the colloidal solution (sol) into s solid gel
with uninterrupted three-dimensional metal oxide
network, with an acid or alkali as a catalyst. The
process of applying FR by sol-gel technique onto a
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textile material starts with precursor hydrolysis.
Hydrolysed precursor is then added into the bath
with organic FRs, which is then used to impregnate
the textile fabric to be treated. Drying follows after
impregnation, together with condensation,
creating a solid gel on the fabric [9]

1.4.3. Plasma treatment[7, 9]

Plasma treatment is a process in which
functional groups and macromolecules are
synthesised by grafting onto the surface of textile
fabric, with no internal modification of the textile,
through [9]:

1. etching fabric surface and/or functionalisa-
tion with the help of nonpolymerizing gases (N,,
H,,0,,Ar,NH,, CO,etc.)

2. polymer synthesis with the help of shoots
from non-volatile kinds of phosphorus in cold
plasma,

3. deposition of organosilicon compounds with
the help of plasma polymerisation,

4.using cold N, plasma technique,

5. using acrylic monomers for graft polymeri-
sation. Cold plasma in flame retardant treatments
of cellulosic fabrics offer satisfactory values of
limiting oxygen index, even after 50 washing
cycles (27%). However, the process has not been
widely accepted by the industry, primarily due to
high necessary investments, as compared to the
conventional commercial FR processes, which
results in too high a price for the final product.

Plasma treatment has been reported either as a
pre-treatment to increase the uptake of fire-
retardant chemicals, for graft polymerization of
acrylate phosphate and phosphonate derivatives,
or as a posttreatment for better reaction. In such
cases, organosilicon compounds are deposited by
plasma polymerization. The use of nitrogen by
cold remote plasma technique has also been
studied as the use of acrylic monomers for grafting
reactions. Atmospheric pressure plasma has
become easily and efficiently applied to improve
the functional properties of cotton fabrics as
reported by Bourbigot and Duquesne [7].

Si0,-atmospheric pressure plasma (APP)-
coated flame-retardant cotton textiles with
enhanced thermal properties and improved flame
retardancy have been obtained in a process where a
dense, thin film of tetramethyldisiloxane (TDMS)
monomer (premixed with oxygen) forms an SiO,
network armor through hydrolysis and condensa-
tion of the precursor TEOS, which becomes cross-
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linked on the surface of the cotton fibre. The SiO,
network was found to be stable on fabric surfaces
irrespective of intense ultrasound washing. These
nanocomposite structure polymers form a surface
protective layer the presence of carbonaceous and
silica-like layers act as a barrier, which also slowed
down toxic gas formation [7]

1.4.4. Layer-by-layer deposition

Layer-by-layer deposition (LbL) is a surface
adsorption of long-chain polyelectrolyte
molecules of one charge (+) on a solid substrate of
the opposite charge (-), followed by rinsing with
deionised water. The second phase consists in
linking positively charged polyelectrolyte to
negatively charged polyelectrolyte. The process is
alternately repeated. It is thus possible to arrange a
few layers of the same or completely different
electrolytes one on the other as a bilayer (BL),
trilayer (TL) or quadlayer (QL). LbL coating has
been experimentally tested for FR treatments of
textile fabrics, using various FR agents. Chief
disadvantage of this method is again poor wash-
fastness, as polyelectrolyte links are based on
electrostatic bonds or H-bonds. Somewhat better
results have been achieved by post-treatments of
UV cross-linking. The advantage of this process is
its simplicity, possibility to control the number,
thickness and homogeneity of individual layers
(which depends upon the choice and concentration
of polyelectrolytes, solution pH, additional
ultrasonicating etc.), as well as the usage of green
solvent - water. LbL coating is implemented in
laboratories using the following techniques:
dipping and horizontal or vertical spraying. Only a
few papers could be found dealing with possible
commercial approaches to a continuous industrial
LbL process of coating textile materials by dipping
technique. LbL coating has until now been applied
to the following cellulosic fibres: cotton, ramie and
sisal [7]

1.4.5. Microcapsule Technique

Melamine-formaldehyde polymer-wall
microcapsules with a triphenyl phosphate core
were applied to both a cotton woven and a
polyester nonwoven fabric using impregnation and
screen printing. The results show that the
microcapsules with triphenyl phosphate can be
successfully applied to cotton and polyester fabrics
using screen printing and impregnation methods,
but the fire retardation was successful only at the
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highest concentration of the microcapsules. At this
concentration, the mechanical properties of the
starting materials appear to deteriorate. But the
chief disadvantage of this technique is also poor
wash-fastness [12]

1.5. Conclusion of literature review

The review of literature show that Phosphorus
based flame retardants (THPX- and MDPA-based
FRs) are the most effective for cellulose textile
until present days with no substantial alternative.
Their chief disadvantage is that they release free
formaldehyde during condensation, or impregna-
tion of textile material, as well in use. As an
alternative to formaldehyde-free flame retardants
cross-linking agents based on polycarboxylic acids
were developed. However, their chief disad-
vantages were that considerable strength reduction
of treated fabrics. Moreover, they had a
detrimental impact on the colouring shade, as well
as on the pH value of the fabric treated. Acidic
environment and high temperature during curing
process are the main causes of the fabric strength
reduction. So it need to use formaldehyde-free
flame retardants cross-linking agents, apply the
new technologies which can support the cross-
linker to form covalent bond between substrate and
FR but don't need to carry out at very high
temperature.

The new processes of applying FRs to
cellulose textile fabrics that have been presented
above shown that their main advantage is that they
are environmentally friendly and do not affect the
mechanical properties of the material. Their main
disadvantage is poor washing performance (except
plasma treatment). Plasma treatment can support
to increase the uptake of fire-retardant chemicals
by grafting onto the surface of textile fabric, with
no internal modification of the textile. For these
reasons, plasma treatment have been considerably
studied to develop durable flame-retardant cotton.

2. Experimental

In this study, Pekoflam DPN.CN liq - a
commercial FR agent from Clariant was used as
FR agent for durable flame retardant finish of
cotton and 65/35 polyester cotton blend fabrics.
Pekoflam DPN.CN liq Pekoflam® DPN.CN is an
organic phosphorus compound for the permanent
flame-retardant finishing of cotton and cotton-rich
blends. It provides excellent wash resistance and -
depending on the cross linker system - is effective
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atup to 95°C. It is low yellowing and suitable for
Oko-tex Class IV requirements.

2.1. Materials

2.1.1. Fabric

Mercerised 100% cotton fabric with a fabric
density of 230 g/m’.

Pre-treated cotton polyester blend fabric in
which, polyester composition is of 65% and cotton
composition is of 35%, fabric density is 0of 200 g/m’

Both fabrics were supplied by Namdinh Co.,
Ltd.

2.1.2. Chemical

Pekoflam DPN, Arkofix NED, Catalyst NKC,
Ceraperm SFC, Nuva TTC were supplied by
Clariant Vietnam.

Phosphoric acid was purchased from Ducgiang
Chemical Co., Ltd.

Arkofix NED - cross-linking agent, it is a
modified DMDHEU

In this study, Catalyst NKC and Phosphoric
acid are compared to each other to clarify their role
as a catalyst in the reaction between flame
retardants agent, crosslinkers and cellulose.

Nuva TTC dispersion of perfluoroalkylacry-
late, finishing product for extremely durable
water-and-oil repellent finishing of textiles made
of cellulosic fibres, like cotton and also for
synthetics like polyester and blends. It is used in
this study to enhance the water repellency of
treated fabric

Ceraperm SFC liq, which has been developed
for use with fluorocarbon products (Nuva TTC). In
contrast to most other softeners, and especially
existing silicones, it has no negative influence on
water and oil repellency. Ceraperm SFC provides a
very soft and pleasing hand on finished knitwear
goods and also improves sewing properties and
helps to avoid stitching damage.

2.2. Methods

2.2.1. Chemical composition of padding
solution for fire retardant finish of cotton fabrics

Mercerised cotton fabric was treated with
various recipes composition of FR argent, cross-
linking agents, catalysts (from PK 1 to PK 7) as
shown in Table 1 to find the most effective recipe.

Table 1

Recipes of padding solution

Chemical agent Concentration Recipe
gl RK 1 RK 2 RK 3 RK 4 RK 5 RK 6 RK 7

Pekoflam DPN 400 X X X
Arkofix NED 60 X X X
Pecoflam DPN 525 X X X X
Arkofix NED 80 X X X X
Catalyst NKC 15 X X X
Phosphoric Acid 30 X X X X
Ceraperm SFC 30 X X X X X X
Nuva TTC 80 X X X X X X
Distilled water - X X X X X X X
T RN

The chemical composition of recipe PK 6 is similar to which of PK 4 and that of PK 7 is similar to

which of PK 5, which differ only in curing time.

2.2.2. Application and fixation of the solution
FR agent onto cotton fabric
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One bath, pad-dry-cure technique was used for
the application and fixation of the chemicals onto
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fabric. All the process is as follow: each sample
was dipped in the chemical solution prepared
before with desired recipe, then the SDL D394A
padder was used for the padding the chemical
solution on to the fabric at the wet pick up of 80%.
After that, the padded fabric was dried in Stenter
SDL D398 at 110°C during 4 minutes, curing at
170°C during 3 minutes for PK 6, PK 7 and during
2 minutes for all other cases in the same Stenter.
Neutralization was in solution of 30 g/l Na,CO,at
80°C during 10 minutes, rinsing in the water at
80°C during 2 minutes and then, the fabric was
rinsed in cold water during 10 minutes. In the end,
fabric was dried in the stenter at 110°C during 3
minutes. The treated fabrics were conditioned for
24 h at 20 £ 2°C and 65 + 4% relative humidity
before conducting any testing in a controlled room
by using the conditioned chamber Model M 250 -
RH made by MESDAN - Italy.

2.2.3. Method of flame retardant finish for
65/35 polyester cotton blend

Pre-treated 65/35 polyester cotton blend fabric
was finished with the optimum chemical recipe
found by the study with cotton fabric. It is used
above process for application and fixation of the
solution FR agent onto fabric with the curing time
of 3 minutes. This study is encoded as PK 8.

2.2.4. Testing methods

Flammability test: Standard method of ASTM
D1230-94 (reapproved 2001) was used to assess
the flammability of the cotton fabric before and
after treatment. The ignition time, afterflame time,
afterglow time, char length of the specimen were
used to assess the burning behavior of fabrics. 45
degree flammability tester was used for this test.

Mechanical properties of fabrics were assessed
by testing tensile strength and tear resistance of
fabrics by using universal tensile tester RT- 1250A

TCVN 1754-86 reapproved 2008 (equivalent
to ISO 13034-1) was used to measure the tensile
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strength of the cotton fabric before and after
treatment.

ISO 4674-1 was used to determine the tear
resistance of the cotton fabric before and after
treatment.

Drape index of fabrics was used to assess their
stiffness, which was determined according to the
method of NF G07-109 standard.

Air permeability and water vapor permeability
of fabrics were tested to assess their comfort.

Air permeability of fabric was determined
according to the method of ISO 9237:1995
standard in using machine MO21A SDLATLAS.

Water vapor permeability of fabric was
determined according to the method of UNI 4818
standard.

Water resistance of fabrics are evaluated by
theirs hydrostatic pressure, which were tested
according to the method of ISO 811 standard by
using M 018 - SDL Atlas.

Formaldehyde content of fabric was
determined according to the method of ISO ISO
14184 - 1 standard.

Washing (laundering) test.

The treated cotton fabric was washed
according to the method of ISO 6330 standard,
procedure 8A' in using washer type A (Electrolux
washing machine), Omo Matic washing powder
was used as detergent. Flammability of the treated
samples after 3 washing cycle were determined to
assess the durability of the flame retardant finish.

3. Results and discussion

3.1. Study on the most effective chemical
composition of padding solution

All the used chemical recipes were evaluated
based on the fire behavior of the cotton fabric after
treatment and after 3 washing cycles. Due to the
addition of water repellent agent NUVA TTC, so
the water repellency of fabric after treatment and
after 3 washing cycles were also assessed. The
results of tests on the fire behavior and water
resistance of fabric are presented in Table 2.
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Table 2
Parameters relating to the burning behavior and water resistance of fabric

Parameters relating to the burning behavior and water resistance of fabric
Option Ignition time | Afterflame time | Afterglow time | Char length Hydrostatic
(s) (s) (s) (mm) pressure (mbar)
Control Lengthwise 3 21 0 0
sample Widthwise 3 20 0 0
PK1 after | Lengthwise >90 0 0 37 12.4
treatment | Widthwise >90 0 0 37
PK1 after | Lengthwise 6 52 0 140 0.3
3 wash Widthwise 6 54 0 140
PK2 after | Lengthwise >90 0 0 38 14.5
treatment | Widthwise >90 0 0 38
PK2 after | Lengthwise 6 57 0 140 0.9
3 wash Widthwise 6 57 0 140
PK3 after | Lengthwise >90 0 0 39 0
treatment | Widthwise >90 0 0 38
PK3 after | Lengthwise 10 55 0 140 0
3 wash Widthwise 10 59 0 140
PK4 after | Lengthwise >90 0 0 39 12.8
treatment | Widthwise >90 0 0 38
PK4 after | Lengthwise 10 57 0 140 2.6
3 wash Widthwise 10 58 0 140
PKS5 after | Lengthwise >90 0 0 40 12.7
treatment | Widthwise >90 0 0 38
PKS5 after | Lengthwise 10 62 0 140 2.9
3 wash Widthwise 10 68 0 140
PK6 after | Lengthwise >90 0 0 38 13.3
treatment | Widthwise >90 0 0 36
PK6 after | Lengthwise 10 58 0 140 33
3 wash Widthwise 10 62 0 140
PK7 after | Lengthwise >90 0 0 31 18
treatment | Widthwise >90 0 0 35
PK7 after | Lengthwise 12 62 0 140 4.8
3 wash Widthwise 12 72 0 140

Cotton fabric without any treatment could not
pass the flammability test and was completely
burnt, suggesting on cotton poor fire retardancy.
While, Pekoflame treated cotton fabric have a good
flame retardancy, and burning of the fabric was
stopped immediately after removing burning
source.

There was no significant difference in the char
length between samples treated with Catalyst
NKC as catalyst (Pkl) and sample treated with
phosphoric acid as catalyst (PK2), between
samples treated with NUVA TTC (PK2) and
sample without NUVA TTC (PK3), between the
samples treated with pekoflame DPN at the level

of 400 g/l (PK1, PK2) and samples treated with
pekoflame DPN at the level of 525 g/1 (PK4, PKY5).

Nevertheless, the sample of PK7 has the
shortest char length. It means that the sample that
was cured in 3 minutes demonstrated good
enhancement in the flame retardancy in
comparison with other samples that were cured
only in 2 minutes.

The results of testing of burning behavior of the
treated samples after 3 washing cycle show that
flame retardancy of the samples is significantly
poor. Ignition time of the sample PK1 and PK2 is
smallest (only 6 seconds), that of other samples is
10 seconds and the longest afterflame time is that



of PK7 sample, it is up to 12 seconds. It seems that
the Pekoflam content, catalyst and curing time play
important role in improvement of wash fastness of
cotton flame retardant treated fabric. Ignition time
of PK4 and PKS5 (treated with Pekoflame at the
level of 525 g/1) is 10 seconds in comparison with
that of PK'1 and PK2 (treated with Pekoflame at the
level of 400 g/1) it is only 6 seconds. But that of
PK7 (cured in 3 minutes) is 12 seconds while that
of PK5 (cured in 2 minutes) is only 10 seconds.
Nevertheless, ignition time of PK6 (cured in 3
minutes) is not higher than that of PK4 (cured in 2

minutes). It shows that longer curing time is
effective only with the catalyst phosphoric acid.

Therefore, it can be conclude that between 7
option that presented in the Table 1, the most effec-
tive flame retardant finish for cotton fabric is PK7.

3.2. Evaluation of other properties of flame
retardant treated cotton fabrics

Mechanical and physical of cotton fabric
which was treated follow the process of PK7 were
tested according to the methods that are described
in section 2. The testing results are presented in the
Table3.

Table 3
Physico-mechanical and ecological properties of cotton fabric treated by option PK7
. Control Treated Difference
Properties fabric fabric A, %
Force at rupture (N) Lengthwise 650,6 467,15 - 28,19
Tensile Widthwise 232,7 202,9 - 12,81
property ' -
Elongation at rupture (%) Lengthwise 10,61 9 15,17
Widthwise 12,44 10,17 - 18,24
Tear resistance of fabric, N Le‘ngthv%qse 24,24 11,36 -33,13
Widthwise 27,56 13,60 -50,65
Drapery index of fabric, % 58.89 53 -10,00
Air permeability of fabric, dm’/m’.s 148 156 +5,41
Moiture regain of fabric (%) 9,3 9,6 +3,20
Water vapor permeability, g/m’.h 43,32 46,67 +7,70
Formaldehyde content (ppm) <16 <16

The results of Table 3 show that the flame
retardant treatment for cotton fabric reduced its
mechanical strength. The loss of tensile strength is
acceptable (28% in lengthwise fabric and 13% in
widthwise fabric), but, it is quite important for tear
resistance of fabric (= 50 %). Breaking elongation
of fabric also reduced (= 15 %). Perhaps the
Chemical environment (cross-linking agent) and
high temperature curing (at 170°C during 3 min)
caused this loss.

The reduction in the drapery index is 10 %, that
means stiffness of the fabric decreased. Air
permeability, Moisture regain, Water vapor
permeability slightly increased that means this
flame retardant finish don't affect the comfort
properties of cotton fabric.
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3.3. Results of study on flame retardant
finish of cotton polyester blend fabric by
Pekoflam DPN

As mentioned above, the cotton polyester
blend fabric was treated with the most effective
chemical recipe between that which were applied
to cotton fabric. Follow the results of Table 2, the
best effective recipe is PK7. Therefore, PK7 recipe
was used to cotton polyester blend fabric, process,
which is described in the subsection 2.2.2 is used
for application and fixation of the solution FR
agent onto cotton polyester blend fabric with the
curing time of 3 minutes. The testing results of
burning and other properties of fabric before and
after treatment are presented in Table 4.
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Table 4
Burning and other properties of cotton polyester blend fabric before and after flame retardant treatment

Testing results of

Properties Control Treated D1P£erOeA)nce
fabric fabric ’
Ignition time (s) 8 >90
) ) After flame time (s) Lengthwise 27 0
Burning behavior Widthwise 32 0
Char length (mm) Lengthwise 0 38
Widthwise 0 46
Water resistance Hydrostatic pressure (mbar) 1,93 13,46
Lengthwise 974,64 880.15 97
Fensle property Force at rupture (N) Widthwis.e 34461 34807 Lo
Elongation at rupture (%) Lengthwise 1718 14.62 149
Widthwise 229 18,9 -17.5
) Lengthwise 23,71 15.62 -34.1
Tear resistance (N) Widthwise 31.62 727 455
Drapery index of fabric, % 65,14 59.94 -8
Air permeability of fabric, dm’/m’.s 24 17.1 288
Moiture regain of fabric (%) 7,26 7.42 =~
Water vapor permeability, g/m’.h 36,66 37,5
Formaldehyde content (ppm) <16 <16 ~

From the results of Table 4, a few remarks can

be drawn as follows:

- Similar to the cotton fabric, cotton polyester
blend fabric without any treatment could not
pass the flammability test and was completely
burnt.

- Burning parameters Pekoflame treated cotton
polyester blend fabric are quite good, its
ignition time is over than 90 seconds and after
flame time is zero second, that means it has a
good flame retardancy, burning of the fabric
was stopped immediately after removing
burning source. However, its char length is
longer than which of pekoflam cotton treated
fabric.

- Same as the cotton fabric, flame retardant
finish negatively affected to the mechanical
properties of cotton polyester blend fabric,
there were the decrease in the force at rupture,
elongation at rupture and tear resistance of

TEXTILE AND GARMENT MAGAZINE

cotton polyester blend fabric. However, this

reduction is smaller in comparison with that
of cotton fabric. May be, both factors which
could cause the reduction of mechanical
strength of fabric are the chemical
environment and high curing temperatures,

could not yet affect the polyester composition
of blend fabric, it make the difference
between these two kinds of fabrics.

- Air permeability of Pekoflame treated cotton
polyester blend fabric decreases of 28.8%.
May be, flame retardant on the fiber surface is
responsible for this reduction. Drapery index
of fabric after treatment also decreases, that

means, after treatment fabric has become

softer.

- Other properties of Pekoflame treated cotton

polyester blend fabric such as moiture regain
of fabric, water vapor permeability and

formaldehyde content are almost unchanged.
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3.4. Conclusion

- The presented technology (PK7 recipe, curing
at 170°C during 3 minutes) permit to have the good
flame retardant cotton and flame retardant cotton
polyester blend fabrics. However, It does not yet
allow to have durable fire retardant cotton flame
retardant cotton polyester blend fabrics, these
flame retardancy is easily reduced after 3 wash
cycles. May be, the hard condition of
neutralization step and the use of commercial
washing powder as detergent in the washing cycles
could cause the deterioration of flame retardancy
of fabrics. In order to enhance the durability of the
flame retardancy of treated fabric, I need to
improve the used technology.

- A dramatic decrease in mechanical strength of
fabrics especially of cotton fabric is also a
limitation of this technology. In the further studies,
it also need to find solutions to control this
limitation

3.5. Further studies on durable fire retardant
treatment for cotton and cotton polyester blend
Jfabrics

In order to improve durability of fire retardancy
and other properties of treated flame retardant
cotton fabric, the following measures are carrying
out

- Combination of Pyrovatex CP New (an other
organic phosphorus flame retardant agent) with
various cross-linkers to obtain the optimal
formulation that allows to have a durable fire
retardant cotton fabric and least impact on the
mechanical strength of fabric.

- Application atmospheric plasma in flame
retardant process to support the bonding between
the flame retardant agent and fabric. That may
allow to reduce the temperature and duration of the
curing process, or diminish the amount of
crosslinking-agent to be used. These are two
factors, which are assumed to be responsible for
the mechanical deterioration of the fabric.
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ABSTRACT

The development of knitting machines goes hand in hand with the implementation and use by humans
of various knitting structures. As the knitting technique develops, it becomes more productive and allows
knitting of more complex structures. Production becomes more flexible, and for a very short time it passes
from producing one item to another.

The beginning of the knitting machine was given in 1589 from William Li. His machine knits with
spring bearded needles with a productivity of about 100 loop rows per minute. In hand knitting, the
productivity is barely 120-150 stitches per minute. Today's circular knitting machines fitted with a large
number of knitting systems (for example 50) and moving at a speed of 20 rpm may be up to 2000000
stitches per minute, depending on the number of needles in the cylinder. If we go back 20 years, the
maximum production of a knitting machine was 300 Kg per day, and today it reaches 1500 Kg per day.

This is why the actual study represents the overall development of knitting machines and modern
innovations in this field. The most important discoveries in the development of knitting machines are
given in tabular form, including those earlier in the centuries after 1589, as well as recent achievements.

Throughout the development, the main goal was to increase the productivity of the machines and the
ability to knit as much as possible a variety of knitted structures.

In tabular form is given the time and place of the various discoveries in the development of knitting
technique. The name of the discoverer is also given. Such a presentation of the history of the knitting
machine was also made by other authors. In the present work, the information is broader and up-to-date.

From the analysis of the evolution of the knitting machine, it is also noticed that by adding additional
accessories to existing knitting machines, it is intended to apply different techniques to the shaping of
knitting. This, however, at this stage leads to the complication and cost of knitting machines without
substantial production becoming more efficient. On the contrary, productivity is declining significantly.
This means that science and technology still fail to effectively apply these techniques to industrial
production.

In this connection, new solutions must be sought. It is necessary to change the basic philosophy of
knitting. New loop-forming methods must be sought to provide free space knitting, organs to intertwine
the threads effectively and form the bulk shapes of the human figure. It is wrong to go for this purpose from
the existing knitting machines that have already played their part and were mainly designed for knitting
knitwear. For the production of 3-D knits ( wholegarments), all-new robotic knitting machines are
needed. It has to be assumed that traditional knitting with knitting needles is at the end and looking for
alternatives to knitting needles (water or air jet, etc.). The loop-forming element must be variable in size,
receive variable velocity and trajectory in the space. Being able to act in the area of a loop, a group of
loops or the whole bunch of loops.

Another prospect for knitters manufacturers to be involved is a flow robotic line that provides a
complete knitting of knit garments. This prospect preserves traditional knitting techniques and
technologies and provides effective knitting of wholegarments. Separate pieces are knit from various
knitting machines in a line, and finally they are knit together to form the finished article.

Keywords: Knitting Machine, Evolution, History
Knwouoeu oymu: I[lnemaynu mawiunu, e6onoyust, UCmopus.
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Pa3BuTneTro u eBOMIONMATA HA TUICTAYHUTE
MalIMHU € U3KIIOUUTEIHO UHTEPECHO U MPOTHUYa
Ha pa3JIMYHMU eTarnd. MHOro BEKOBE YOBEKBT €
IUIesl Ha pbKa JOKAaTo OTKpHUE IbPBUS IUIETAYEH
CTaH.

Cnen OTKpuUBaHETO Ha I'bpBaTa IJeTavyHa
MalIMHa MHOTO OypHO ce pa3BUBa MalIMHHOTO
IJIETUBO, KOETO BOAM JO MPOMMIILIEHOTO IpO-
W3BOJICTBO HA IUIETHBA.

Pa3BuTHeTO Ha MIIETAUHUTE MAIIMHU CE IBUKHI
YCIOPEIHO C BHEIPSIBAHETO M W3IOJI3BAaHETO OT
yoBEKa Ha Pa3JIMYHU IJIETAaYHU CTPYKTYpHU H
pa3IMYHU TeKCTUIIHU HUITKU. KoJkoTO ce pa3BuBa
IieTayHaTa TEXHUKA TS CTaBa IMO-IIPOU3BO-
JUTEJIHA U TI03BOJISIBA IJICTEHETO Ha IMO-CII0XKHU
cTpykrypu. [Ipon3BoACTBOTO cTaBa MoO-rbBKaBO, a
32 M3KJIIOYUTETHO KPAaTKO BPEME CE€ MHHABa OT
MIPOM3BOCTBO HA €MH aPTUKYII B IPYT.

3a TOBa B HACTOSIILIOTO U3CIIE/IBAHE CE IIPECTaA-
Bl IUIOCTHOTO Pa3BUTHE Ha IJIETAYHUTE MAIIMHU
U CbBPEMEHHHMTE MHOBalMU B Ta3zu obnact. [Ipu
paboTa Ha JOKJIaJa ce PBKOBOAEX OT cTapara
HIOrOBOpKa: 0e3 UCTOPHsSL HE CBILECTBYBA ObJIEILE.
3aroBa B 3aKJIFOYEHHETO C€ AABAT U MEPCIEKTUBH-

Te 32 ObJICIIOTO Pa3BUTHE HA IJIETAUHUTE MAIlIMHU
Y TEXHUKA.

TabnuuHo ca AajeHH Hali-Ba)KHUTE OTKPUTHUS
B Pa3BUTUETO Ha IJICTAYHUTE MAIIMHH, KaTO Ce
[I0COYBAT KaKTO TE3M IO-PAHHU IIPE3 BEKOBETE
cien 1589 1., Taka ¥ CbBpEMEHHUTE TOCTHXKECHHUSL.

[Ipe3 1s10TO pa3BUTHE OCHOBHO CTPEMEKDBT €
Oua B yBeJIMYaBaHE HA MPOU3BOJUTEIHOCTTa Ha
MalIMHUTE U Bb3MOKHOCTHUTE U J1a TIeTEe KOJIKOTO
€ Bb3MOKHO MO-TOJISIMO Pa3HO00pasue OT IJICTeHH
CTPYKTYpPH.

B Taoénuuya 1 ce naBa BpemMeTo U MSICTOTO Ha
3HaYMMH OTKPUTHUS B Pa3BUTHETO Ha IUIETa4HATA
TexHMKa. J[aBa ce ChI0 U UIMETO Ha OTKPUBATEJIS.
TaxoBa npeacTaBsiHe Ha KCTOPUSTA HA IJIETaYHATA
MalIMHa € HallpaBeHa 1 OT Apyru aBTopu [2, 13]. B
HACTOSIILIUA TPyA JajeHara HHpopMalus € 1o
pasuiMpeHa U ocbBpeMeHeHa. B paznuunute
M3TOYHHUIM ce 3abensi3Ba Malka pas3jiuKa B
MTOCOYEHUTE AT 3a MPOBEKIAHETO Ha HIKOU OT
3HauuMuTe chOUTHs. B Hskou ciyyaum ce pasiu-
yaBaT 1 IMEHaTa Ha CaMUTE OTKPUBATEIH. 32 TOBA
B IMpE/ICTaBeHUs MaTepual B TO3U JOKIAJ HE ce
IIPETEHIUpPA, Y€ TOCOYEHUTE NaTM U HMMEHa ca
a0COJIFOTHO TOYHHU.

Taonuua 1

I/ICTOpI/I‘lCCKI/I npemniea u 3SHa4dumMu CHOUTHUS U OTKPUTHUA B IJICTAYHATA TEXHUKA

Bpeme/msicro

CbOuTHsL, peci. OTKpUTHE

PbuHo ruteTrBo (Haxoka rpu paskornkn). Haii-crapure ruietenu apredakrtu ca
gopanu oT Eruner. Te ca HanpaBeHH ¢ TOMOIITA Ha TEXHHUKA IT0JO0HA Ha IIIHCHE,
OTKOJIKOTO IUIETEHE, KB/IETO MPEeXk/aTa ce HaBUBa Mpe3 OKOTO Ha IIEBHA UIVIA U
cies1 ToBa ce 00padoTBa B KPBI IIpe3 cepust oT OpuMKH [3 ]

[1no1mHN pHUHY MJIETHBA C ABE UIITH [2]

PbuHO TUIETHBO € TIeT U (KPBroBo) [2]

[TepBu Hopanu Oe3 1IeB B ThPrOBUATA; HOBO PBYHO H3/IENTNE, HOCEHO OT MBKETE
Vitnsam Jlu oTkpuBa mbpBara phyHA IUIETayHa MallMHA M IUIETadyHa UIJa C
karrade. C TOBa e HalpaBeHa PelInTeIHa Kpayka 3a MeXaHU3UpaHe Ha YOPaITHOTO
npousBoAcTBo [10, 13]

Pabotst npomunmiero 700-800 metaanu Marmmau [ 13]

Jbx. Illpym mpubaBs AOMBIHHUTENHO MPHUCIIOCOOJICHNE 3a MONydaBaHEe Ha
JIBYJIMLICBY TUTOCKH TieTnBa (Penep mammna)[2]

Kpeiin oTkpuBa ppuHaTa OCHOBOIIETauHa MallHa [2]

WHcranupaHe Ha IVIaBEH Bajl B IUIETaYHATA MAIMHA, IPEXOJ KbM IJIeTaqHATA
mammmHa ¢ [THH [2]

JlaycoH cb3/1aBa MprUCIIOCOOICHUE 32 M3MECTBAHE Ha HAHACSIINTE TPEOCSHH U C
TOBA cllara HauaJa0 Ha MEXaHU3UPAHETO HAa OCHOBOILIETaYHATa MalIMHA [2]
Jlexpoa momyyaBa mbpBUS MATEHT 3a KPBIVIOMJIETauHA MaIIMHA [2]

Kapn Kpuctusu Jlanrcmopd, nmpod. mo marematnka, n Moxan Muxaen
Bacepman, yausepcuret Epnanren, myOauKyBaT IbpBOTO ITBJIHO OMHCAHKE HA
YoparHara IuieTayHa MalliHa ¥ Ha TEXHOJIOTHYHHUTE TIPOLECH TTPU MPOU3BOI-
CTBO Hayopan [2]

Cp3aaBane Ha ABypeioBa Kpbriioruierauna mamuHa ¢ [THH [2]

11-tu Bek np.H.€ Erumner

13-tu Bek ca.H.e. Ucnanus, Utanus
16-Tu Bex IBeiinapust

1560 r. EBpona

1589 r. Aurnus

Kpaii Ha 17-Tu Bex AHmus
1758 . AHrus

1768 . AHrust
2-pa nonoBuHa Ha 18 Bek AHIIMS

1791 r. Aurnus

1798 1. ®panuus
1805 r. 'epmannus

1853 . ®panuus
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Taonuua 1 IIpoovnicenue

I/ICTOpI/I‘leCKI/I npemnica u sHa4umMu CHOUTHUS U OTKPUTHUA B IJICTAYHATA TCXHUKA

Bpewme/mscto

Cb0uTHs, peci. OTKpUTHE

1856 . Aurnus

TayH3eH oTkpuBa e3uuKoBara uria [ 13]

1859 r. I'epmanus

[TocTaBsiHe Ha €3MYKOBU MIVIM BEPTHKAJIHO Ha OCHOBOIUJIETaYHA MAIIMHA.
Pamenmarmna [2]

1860 1./1864 1. Aurus

Vitnam KoToH mosmydaBa maTeHT 3a MEXaHMYHA IUIOCKOILJIETayHa MalluHa C
ITHH ¢ BepTHKaIHO MOJIOKECHUE HA UITICHUTE TPEOCHH, HUCKOCTOSIIIN TJIABSH
BaJl U 33JIBUKBAIIM MEXaHU3MU. T031 BUJ KOHCTPYKIIHS [TOJTy4aBa Hal-rojisiMo
HMHAYCTpHAIHO 3HaueHue [ 13]

1857 no 1870 1. EBpoma,
CeBepHa AMepuka

PazniaHu OTKPUTHS Ha IJIETaYHU MAIIMHHU, 9aCT OT KOWTO C KamadeH! UriTH [2]

1863 r. CAILL

Viinsim JlemO OTKpMBa OCHOBHMAT NPHUHIMI 32 MEXaHMYHOTO IIETEHE C
€3MYKOBU MIVIM M EKCLEHTPUKOBO 3aJBHKBaHe. DIVIOBO pas3moyioKeHHe Ha
urneHuTe nera 2]

1865 r. Aurms

Kueit oTkpuBa ABye3MUKOBaTA WA, IPESANIOCTABKA, 32 TUIETCHE Ha JBYOIIAKOBA
rieTka [2]

1866 . CAILL

Max Xapu mosiyuyaBa MaTeHT 3a KpbIau miuerauHu MmMamuHu ¢ EHH,
BKJIFOYMTESTHO METOAa 3a MPOM3BOACTBO Ha TeTa U MPBCTH (PEBEPCHUBHO
JBIKeHUE) [2]

1878 1. Anrims

I'paiicyonn BBBeXJa UMIICHHS AUCK KaTO BTOPO WIIICHO JIETIIO IMPH
KpBIVIOIUIETAYHUTE MAIIMHU 2]

1881 r.

JltopaH]1 OTKpHBa KaTo MbpBa MNObpHA UIVIa TphOHAaTa ruieTayHa uria [2]

1886 1. I'epmanus

baiiep pa3paboTBa MeTOX 3a CaMOCTOATENHO A00aBSHE M CBUBAHE upe3
MIPEXBBPITHE HA MPUMKH ITpH 1ockoruiereHe ¢ EHH [2]

1890 .

Scott& Williams rogaBar mbpBus CH IATEHT 32 KPBIVIOIUICTaYHI MalTiHu [ 13]

1900 r. 'epmanus

X. Ilon ck3gaBa OCHOBHMTE TEXHUYECKHM IPEANOCTABKH 3a JIByOITAaKOBUTE
rtockoruterauHu MammuHu ¢ EHH [2]

1910 r. Aurms

[maitbpc OTKpUBa AByONaKoBaTa KpbIIOIUICTaYHa ManTiHa[ 2 |

1913 1. CAILL

Scott&Williams maTeHTOBaT hpBaTa KPBINIOIUICTAYHA MAIIMHA HA KOATO CE
ieTe oObpHAT TacTHK [ 13]

1919 r. I'epmanus

[ThpBaTa aBTOMAaTHYHA MALIINHA 38 IIETEHE C OKPOsBAHE C YIIPABIICHHUE C BEpUTa
- Stoll [9]

1924 r. SInonus

Macaxo Xarusapa H300peTHII ITbpBaTa JOMaITHA MalTiHa 3a rieteHe [ 1]

1926 r. 'epmannus

[TppBa rureTayHa MaIIMHA C KApTH 3a JIBM)KCHNE KaTO HOCUTEIIN HAa MH(OpMAaIHs
32 aBTOMATHYHO yIpaBJIeHUE Ha BCHUKH (DYHKIMK Ha MarirHara - Stoll [9]

1936 I'epmanus ITspBa 2-cucremHua miocka mietadna Mmamuua AJUM ¢ xakap/10Bo yCTPONCTBO
- Stoll [9]

1939 Lypux [IpomsBexma ce mppBaTa qoMaIllHA MaIIiHA 3a TuteTeHe B EBporra Passap [11]

1949 TP X. Mayepcbeprep naTeHTOBa NPOIIUBHO - IUIETauHUsl MeTo] "Mamumo"

M3XOJICH ITyHKT 32 Pa3BUTHUE HA MPOIIMBHO-IIICTAYHATa TEXHUKA M HA IPUHIIUIIA
3a BIUIMTAHC HAa BbThYHA HUIIKA 110 IidJIaTa IIUPOYNHA Ha OCHOBOIIJIETAYHATa
MarmuHa[2 ]

1963 Tepmanus

BLBG)KI[&HC Ha CJICKTPOHHO YIIPABJICHUC HA IJICTAYHUTC MAIlIUHA

1966 CAII] Scott& Williams BpBex/1aT MalinHa ¢ aBTOMaTH4HO 3aTBapsiHe Ha npberute [ 13]

1968 Snonus SHIMA SEIKI pa3paboTrBa mbpBara B CBETa HaIlbJIHO aBTOMAaTHU3WpaHa 3a
MTOJTYOKPOCHH M3/IeNHs TUIeTavHa MariHa [6]

1968 Uranus Solis S.r. 1. ®mopeHnusa 3amoyBa WHhpBa B CBETa IMPOU3BOJCTBO Ha
€/THOLIMITMH/IPOBH YOPAITHU MAIIMHH 32 Y0paIti ¢ axxypeHu ctpykrypH (Pellerin
stitch)[13]

1969 Snonus SHIMA SEIKI pa3paborBa u mnpou3Bexia mbpBaTa B CBETa HAaI'bJIHO
aBTOMAaTH3UpaHa IUIeTauHa MaIlliHa 3a IUIeTEHE Ha Oe3IIeBHU PHKABHIIH [ 6]

1979 Tepmanus ITpencraBsue or Stoll Ha MBpBaTa IUIOCKA MJIETAYHA MAIIMHA C EIEKTPOHHO

ynpasienue, Tut CNCA-3 cbc coOcTBeH mporpameH e3uk Sintral [9]
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Taonuua 1 Ilpodviscenue

I/ICTOpI/I‘{eCKI/I npemica 1 3SHa4dyuMu CHOHUTHS U OTKPUTHUA B IJIETAYHATA TEXHUKA

Bpewme/msicto Co0utus, pecil. OTKPUTHE

1994 Snonus SHIMA SEIKI BpBeska mbpBaTa B cBeTa KOMIIOTPU3UpPaHa XUOPHIHA IIIOCKA
MaIlrHa 3a IUIETEeHE C Bh3MOXKHOCT 32 BKapBaHE Ha OCHOBA [6]

1995 SAnonus Snonckara pupma [ynakoma 3a mepeu rbT Ha UTMA 95 nipecraBu HarpeyHo
rteraynara Mammaa TFK 6e3 meiina. To3m Bua mammHa e paspaboTeHa B
HAYaJIOTO Ha OCEMJIECETTE TOJMHM OT SIMOHCKMs creuuanuct Nobumitsu
Othake, 3a KoeTO HMa U31a1CH STTOHCKK TaTeHT [ 1]

1997 Tepmanns [NarenToBane Ha Metoma Stoll-multi gauges®: HAKONKO (HUHHOCTH B €IHO

TUIETHBO, 0€3 TpeoOpa3yBaHe Ha Klaca Ha MaIuHaTa [9]

Kpaii na 20-tu Bex Uranus

Santoni pa3paboTu cepus OT CJICKTPOHHH KPBINIOMJICTAYHU MAIIHMHHU
"Seamlesswear" (3a MpOM3BOACTBO HA OC3IICBHHU U3ICHS KATO 0CJIbO, CIIOPTHU
obmexmau ip.) [13]

1999 I'epmanust

Mayer & Cie. n3znomnssa Perunal, m31s510 HOB Marepuall, B IPOU3BOJICTBOTO Ha
KJIMHOBeTe (MOBIMradM, cHemauyu). Perunal ce m3mos3Ba mpeauMHO B
aBUAIIMOHHATA U KOCMHYECKaTa MPOMHUIIICHOCT [ 14]

2015 Snonus

Ot Shima Sheiki ce BbBeka MbpBaTa B CBETa KOMITIOThPH3UPAHA IUICTAYHA
vamnHa WHOLEGARMENT ¢ nmoaBmXHH TPUTHCKAIIN NIAaTUHU,

MOHTHpaHU Ha 4 urieHu jema [6]

Hauanoro Ha ruierauHaTta maiivdHa JaBa Mpe3
1589r. Vitnam JIu [10] (Spenser, D.). Herosara
MammHa € 18 Kjac u miere ¢ KarmayeHu WM C
pou3BOAUTENTHOCT OKosio 100 OGpuMKOBH pena B
MuHyTa. [Ipy ppYHOTO MIiETeHe MPOU3BOIAUTEIN-
HocTTa enBa ¢ 120-150 OpuMku Ha MUHYTA.
JlHenHuTe KPBhIVIOMICTaYH! MAIIMHA CHAOICHH C
roJisiM Opou m3rIUTaIM cucteMu (Harpumep 50)
1 KOUTO C€ JIBIKAT ChC CKOpocT 20 00/MHH. MoTraT
Ja cTUr’Hat go npousBogctBoTro Ha 2000000
OpMMKM Ha MHUHYyTa B 3aBHCHUMOCT OT Oposi Ha
UTJIUTE B HMIUHABPA. AKO ce BbpHeM 20 roguHu
M0-Ha3aJ] MAaKCUMAJIHOTO TMPOU3BOJICTBO Ha €HA
mietayda MaiuHa e omito 300 Kr, kato gHec ctura
10 1500 Krna ngen [7].

ToBa yBenMYeHHE Ha MPOU3BOJIU-TEITHOCTTA
UIBA OT HAKOJIKO (paKTopa:

- M3non3Bane Ha OpUMKOOOpa3yBaIly OpraHu,
KOWTO ChKpallaBaT BPEMETO 3a MpOTHYaHE Ha
OpuMKOOpa3yBaHEeToO.

- BHenpsiBaHe Ha BUCOKOKaUY€CTBEHU XUMUYHU
TeKCTWJIHM MaTepHaJii, KOUTO OT €JHa CTpaHa
UMaT XUTHUEHWYHHUTE KaueCTBa Ha €CTECTBEHUTE
MaTepuaiu, a OT Jpyra CTpaHa ca Mo 3ApaBU U

rpBKaBu. llocieanuTe cBOMCTBA MO3BOJIABAT MO-
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BUCOKH CKOPOCTH Ha €JIEMEHTHTE ydYacTBAIIH B
OpUMKOOOpPa3yBaHETO.

- M3non3BaHe Ha MaumlMHU €JIEMEHTH M
CBbBPEMCHHU CICKTPOABUTATCIIN C BUCOKHU
eKCIUIOATAllMOHHN KadecTBa. Te morar ma ce
yIpaBJIsIBAT JIECHO MO EJIEKTPOHEH IIbT, 4pe3
M3MOJI3BaHe Ha coPTyepHu.

Pa3bupa ce mpou3BOUTETHOCTTA 3aBHCH H OT
CJIOKHOCTTA Ha TIETa9HaTa CTPYKTYPa OT KOSITO Ce
TUIeTE JIaJICHO MIeTHBO. CTPEMEXbT BbB BPEMETO
aABTOMAaTHU4YHO Ha IIJIETAYHUTE MaAUIMHU Oda CC
IIJIETAT Pa3InYHU CTPYKTYPU BOIU 0 BHEPsABAHE
KBbM TAX Ha Pa3IMYHA JOITIbJIHHUTCIHN HpI/ICHOCO6-

JICHH:A 3a MOCTpHpPAHEC.

Hcropuuecku ToBa pa3BUTHE HA MOCTPHUpAHE-
TO MOKE 1A CE PA3IIIekK/Ia B CIICTHUTE €TAIIH:

- JIo 1589 r. 4oBeKBT MjIeTE ¢ U3IOJI3BAHE HA
pBIETE CH U PA3JIMYHU BUJIOBE MPUCIIOCOOICHHUS.
[Ipe3 To3u nepro B 3aBUCUMOCT OT TBOPYECTBOTO
HA YOBEKa C€ IUIeTaT Ha PbKa BCHUKHU IO3HATH
nuec crpykrypu 2], [3], [4], [S], [8].

- Cnen 1589 1., cen OTKpUBAHETO Ha ITbpBaTa
IUIETa4Ha MallldHa, MaIllMHHO CE€ IIIeTaT caMo

CAHOJHUICBU ITTAAKHU IIJICTKH.
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- Criesr mocTaBsiHE HA JIOITBIHUTEITHO TIPUCTIO-
cobnenne kpM TIerauHata MmamuHa (Penmep
ManHa - 1758) ce mieTar MalIMHHO U JBYJIUIIEBU
TUJICTKH.

- Ilpe3 neBeTHaliceTHss M JBAZeCeTHsI BEK C
MHOTOOpPOWHUTE OTKPUTHS OTHOCHO IIJIeTa4HATa
ManiMHa (€3UYKOBa WIVa, TPYNOBO M30HMpaHE Ha
UIJIATE U Jp.) €AHOBPEMEHHO C IJIAJIKUTE TUICTKH
Morar Jia ce rieTaT 1 OOMKHOBEHU IMOUIOKEHH U
MPECOBH TUIeTa4yHH CTPYyKTypu. C BKIIIOYBaHE Ha
IBETHU HUIIKA B IUIETEHETO CE€ MOJydyaBaT U
[[BETHU JIECCHHU.

- Cnen 1963 r., korato ce BbBEX/1a EJIEKTPOHHO
n30MpaHe Ha UIIUTE MAacOBO HABIU3AaT IPH
NPOCKTUPAHETO HA TUIETHUBATA CJIOXHHUTE H
KaKapJJOBUTE CTPYKTYPH.

- Ha cpBpeMeHHus eTan HaTbKHOTO U3MECT-
BaHE HAa WIJICHUTE JIeTNa, MPEeXBBPISTHETO Ha
MPUMKH OT UIJIH OT €IHOTO UIJICHO JIETJIO B HIJIUTE
Ha JIpyroTo WIJIEHO JIETNI0, UHIWBHUYaJIHOTO
n30upaHe Ha UTTIUTE, U3MOI3BAaHE HA MPUTUCKAIIN
MJIATUHY, W3MOJI3BaHEe Ha 4 WIJIEHHW Jeria
MO3BOJISIBAT AaBTOMAaTUYHOTO IJICTEHE HAa BCUYKH
CIIOYKHH CTPYKTYPH (2XKypEHH, TUICTCHULN, apaHH,
YyIeHH, KakapaoBu, HHTap3us, 3-D u ap.). Te3u
HOBOBBBEJICHHS cIloMaraT MbPBOHAYAIHO 3a
MPOU3BOJICTBOTO HA IOJIYOKPOEHO U OKPOECHO
TUIETEHE, a THEC Ha M3IUI0 TUIETEHH U3/IeITHSI.

Ot aHanM3a Ha €BOJIIOLIMATA HA IUIETayHaTa
MaliMHa ce 3alensi3Ba, 4e 4pe3 mpuOaBsHE Ha
JOIIBJIHUTENTHU TPUCTIOCOOIEHUS! KbM ChILECTBY-
BallUTEC TUIETAYHU MAIIMHU CE€ CTPEMHU Ja ce
NPHIOKAT Pa3JUYHU TEXHUKH TpH POpMO-
oOpasyBaHeTo Ha IjieTuBaTa. ToBa obaye Ha TO3U
eTar BOJIU JI0 YCJIOKHSBAHETO U OCKBIISIBAHETO Ha
IUIETAYHUTE MAIIMHU 0€3 ChIECTBEHO MPOU3BO/I-
CTBOTO Ja cTaHe mo edexkTuBHO. Hampotus
MPOM3BOIUTEITHOCTTA HAMAJISIBA YYBCTBUTEITHO.
ToBa o3HauaBa, 4e BCE OIlle HayKaTa U TEeXHUKaTa
HE YCIIsIBa J]a MPUIOKU e(DEKTUBHO T€3U TEXHUKHU B
MIPOMMIIIEHOTO POU3BOACTBO.

B Ta3m Bpb3Ka TpsOBa 1a ce THPCAT U3LSIO
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HOBH penieHus. HeoOxomumo € 1a ce IMpoMeHH
ocHoBHaTta ¢unocodus Ha maeTeHeTo. TpsdBa 1a
ce ThPCAT HOBH OpUMKOOOpasyBalld METOJH,
KOWTO JIa OCUTYPSIBAT CBOOOHO MPOCTPAHCTBEHO
IUICTeHE, OpraHu KOWUTO Jia MPETUIUTAT HUIIKUTE
edexTuBHO 1 Ja 00pa3yBar obeMHHuTEe HOPMHU HA
yoBemikara ¢urypa. I'pemiHo e ga ce Tpbraa 3a
Tas3H 1eJl OT CHIIECTBYBAIINTE IJICTAYHU MAIIIMHHY,
KOWTO BEYE Ca M3UTPAH POJISITA CH U TIIABHO Osixa
MpeIHa3HAYCHH 3a TUICTEHE Ha TUIOIIHU IJICTHBA.
3a IpOU3BOJICTBOTO HA OOEMHHU TIJIETHBA ( TOTOBH
o0Jek1a) ca HeOOXOAMMHU U3IISIIO HOBH pOOOTH3H-
paHu mieTayHu MamuHu. TpsiOBa f1a ce mpueme, 4e
TPAJUIMOHHOTO TUIETEHE C TUICTAaYHH WIJIU € B
Kpasi CH | JIa CE ThPCST aJITCPHATUBY Ha IJICTAYHU-
T€ UMK (HallpyuMep BOJHA WM Bh3YIIHA CTPYS U
ap.). EnemeHTHT 00pazysail mpuMKHTe TpsiOBa 1a
€ C MPOMEHJIMBY pa3MepH, J1a MoIy4aBa MIPOMEH-
JIMBA CKOPOCT U TPACKTOpUS B 0OEMHOTO TIPOCT-
pancTBo. Jla MOXke /1a 1eiicTBa B o0yiacTTa Ha eHa
MpUMKa, BHPXY Tpylna OT MPUMKU WIHM Lsjara
CHBKYITHOCT OT IIPUMKH.

[TpousBoauTENUTE HA TUICTAYHU TEXHOJIOTHH
TpsIOBA J1a IOMUCIISAT MHOTO BEPXY TOBA, aKO MCKAT
HAUCTHHA J1a MOCTUTHAT PEBOIIOIMS B 0bjIacTTa
HAa MalIMHHOTO mieTeHe. HeoOxoaumo e na ce
abcTpaxupame OT MOCTHKCHUATA Ha ChBPEMEHHA-
Ta HayKa B 00JIaCTTa Ha MAIIMHHOTO IJICTCHE U Ja
ce BbpPHEM KbM PBYHOTO IJIETEHE U J1a 3all0YHEM
OT HaYyaJlo Ch3JaBaHe Ha TEXHOJOTMH, KOUTO Ja
OCUTYpSIBAT MPOIECUTE HA PHYHOTO O0OEMHO
TICTCHE.

HaucTiHa mocokara B KOSITO BbPBH ChBpEMEH-
HOTO MPOM3BOJCTBO Ha IUIETaYHATa TEXHUKA Ja
YCHBBPILIEHCTBA CHIIECTBYBAIIUTE TEXHOJIOTHH
HE € Hail- mpaBWJIHATA W HSAMA Ja JIOBEAE [0
PEBOJIOIIMOHHH PE3YJITATH B Ta3U HACOKA.

Jllpyra mepcrexkTuBa, KbM KOATO BeYe Ce
HAacOYBaT MPOU3BOAUTENHUTE Ha IMJETayHaTa
TEeXHHUKA € MOTOYHA pOOOTH3UpPAHA JTHUHUS, KOATO
Jla OCUTYpsiBa ISJIOCTHO IUIETEHE Ha TUICTCHU
obiekia. Ta3u mepcrieKkTHBa 3ama3Ba TPaAUIINOH-
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HUTC IUICTAYHU TCXHHUKU U TCXHOJOTMH U OCUTY-
psiBa e()eKTUBHO IUICTCHE HA WM3IUIO IJICTEHU
rietuBa. OTAETHU YacTH ce IUIeTaT OT pa3IuyHU
IJICTAYHU MAIIMHHHW B IIOTOK, KaTO HaKpas TC CC
CBbpP3BAaT IIbK II0 IJICTAYCH HAYUH 6pI/IMKa 3a
OpuMKa 3a oOpa3zyBaHEe Ha KpallHOTO TOTOBO
u3/IeNune.

Te3u 1Ba acrieKkTa Ha Pa3BUTUETO Ha IJIETaYHa-
Ta TCXHUKA CMATaM, Y€ MMPCACTABJIsIBAT GBHCIJ_IOTO
MPOABIDKCHUE Ha E€BOJIIONMSTA Ha IUIeTavyHaTa
TEXHHKa U € Hali-IepCIeKTHBHATA alITepPHATHBA Ha
CBhBPEMEHHOTO TPAJUIMOHHO MPOM3BOACTBO HA
TIeTayHa TEXHUKA.
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ABSTRACT

The report looks at the successful collaboration between high technology and fashion. An overview of
futuristic sounding fashion items is made that is unique in its design, function, purpose and use in order to

present leading trends, predictions and perspectives to contemporary fashion. Combining and blending
nanotechnology with the latest creations of fashion design has led to the creation of innovative and

provocative prototypes. An attempt has been made to present fashionable works of smart materials of

interdisciplinary nature. Attention is also paid to the dynamics of communication - another important

aspect of high-tech fashion design, facilitating communication through social networks. Special

emphasis is placed on pop-ups as a postmodern innovative business strategy through which fashion

brands reach their customers more quickly and efficiently.

Key words: fashion design, hi-tech design, smart textiles, high technologies, social networks,

Sfuturism, nanotechnology, pop-up shop
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YMHUTE TEKCTUIIN ca ThKaHU, KOUTO Ca Ch3/1a-
JIEHU C YYaCTHETO Ha TEXHOJIOTHH, TONPUHACAIIH
3a yBEJIMYaBaHETO Ha (PYHKIIMOHATHOCTTA HUM.
Te3n HOBM MaTepuald MMaT MHOKECTBO IIPUIIO-
YKEHMSI KaTO HAKOU OT TSIX BKJIFOUBAT TEPMOpETYJIa-
TOPU 32 MOJABPKAHETO Ha OIpe/esieHa TellecHa
TeMIIepaTypa, rojisiMa U3APbKIUBOCT, a€pOUHA-
MHUYHOCT M €JaCTUYHOCT, PE3UCTEHTHOCT KbM
BO/IAa U 3aMbpPCSBaHE, Bb3MOXKHOCT 3a KOMYHH-
KalMsl ¢ ApyTy yCTPOUCTBA, CEH30pH 3a CBETIIMHA,
TEPMOXpPOMHA CTPYKTypa, CMEHsdAIla IBETa M
JIeCEHa CH B 3aBUCUMOCT OT TEMIIepaTyparTa 1 T.H.

Te3u TeKCTUITHM MaTepHH, KOUTO ca (hOKycupa-
HU BbPXY JABIKCHHETO HAa YOBEKa/atTiieTa, KOHTPO-
JUpalIy TEJECHUTE MY II0Ka3aTelu, ChIIECTBYBaT
or roauHu. Te obade mpoabiKaBaT na Obaar
JIOpa3BUBaHM U MMOJOOPSBAaHU C IIe]l pa3pacTBaHe
Ha KarauuTeTa U IPAKTUYHOCTTA UM.

XyA0)KHUKBT, KypaTop U KPUEUTHUB TeX-
HOJIOI'BT B oOiractra Ha moxara Mennca KoimbH
JlaBa MHOTO TOYHO U CEMIUIO Je(pUHUpAHE U
muQepeHIpaHe Ha eJeKTPOHHHUS TeKCTHJI (e-
TEKCTWI) U cMapT Mmarepuanure. E-TekcTHiabT
IpEACTaBIsiBa ThKaHUTE, KOUTO HHTETrpuUpar
€JICKTPOHUKA BbB BJIAKHATa CHU. B Hall-CbBBp-
IICHUS! CH BHUJ, TO3U EJICKTPOHEH TEKCTWUJI He Ou
Tpsi0Bajo Ha BBHIIECH BUJ Ja C€ pa3rpaHuyaBa OT
0OMKHOBEHUTE IJIaTOBE, 3aI0TO €IEKTPOHUKATA €
MHTETpUpAHA JIEJMKAaTHO W € CTaHaJa 4acT OT
CTpYKTypara Ha TbkaHTa. CMapT TEKCTHJIbT HE
ONMCBa TOJIKOBA KOMIIO3WLIMATA Ha Marepuala,
KOJIKOTO WHOBAaTMBHMUS My Xapakrep. "YmHara'
4yacT Ha ThKaHTa XapakTepu3Hpa Mo-ckopo (PyHk-
LIMOHAJIHOCTTA Ha TeKcTui1a. CMapT TEKCTUIIUTE Ce
JIEJIAT HA pU BUAA:

1) Ilacuenu cmapm mexcmuiu - HaW-HUCKOTO
HUBO Ha (pyHKIIMOHAIHOCT. [leificTBHeTO UM € KaTo
Ha CEH30pH WM CTUMYJaHTu. Te cbOupar uHdop-
Malus 1 pearupar ¢ IpoMsHa B LIBETA, TEPMUYHO
WJIU €JIEKTPUUYECKO ChIIPOTUBJICHUE.

2) Axmuenu cmapm mekcmunu - QyHKIHO-
HUpAT KAaTO CEH30pM M KAaTO 3aJBUXKBaUlU
ycTpoiictBa. Criopesl pa3iMYHUTE YCIOBUS TE3HU
MaTepuaIl MOXKE J]a Ce OI'bBaT, pa3lIupsABaT ooema
CH, J1a C€ CBUBAT U JIp.
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3) Ynmpa cmapm mexcmunu - Halk-HanpeIHA-
JIOTO HUBO OT yMHHTE MaTepuu. Mmar noBenexnue
Ha CEH30pPH, pearupar Ha HHPOpMAIUs, TPOMEHST
dbopmara cu U ce aJanTHpaT KbM YCJIOBHATA HA
OKOJTHAaTa cpena.

OcHOBHUTE MaTepHalii, HEOOXOOUMH 3a
U3TPKIAHETO HA e-TeKCTHJII, TPOBOJISIIN HUIIKI
M IUIaTOBE, ca B HaIW4YHOCT oT moBeue oT 1000
TOIMHU. 3aHAATYMHUTE OT BEKOBE YCYKBAT METaTHU
€JIEMEHTU C TEeKCTWJIHM KOHIM, KaTo Hal-uecTo
ynoTpeOsBar 37aTo u cpedpo. MHOTO OT pOKJIUTE
Ha kpaauuna Eauzaber I ca uszbpomupanu c
nosjnareHu HUIKH. B kpas Ha XIX Bek, koratro
Xopara CBUKBAT C CJICKTPHUYCCKUTE YpEIH,
JMU3ailHepH U MHKCHEPH 3a1109Bar Jja Koadopupar
3a€THO B M3TPAXKIAHETO HAa JpeXu U OMKyTa,
ChUETaHU C elleKTpuuecTBO. Ha mpumep karo
yclyra ce € mpeisiaralio HaeMaHeTO Ha MIIaJu
MOMMYETA-TAHIIbOPKH, YKPACEHHU C ENIEKTPHUUECKHI
CBETJIMHU, KOUTO J1a ca aTPaKIUsATa HAa BCEKU €HU
koktein win naptu. I[lpe3 1968 r. Myszesar 3a
UskycrBa u Husaitn ("MAD") B Hio Mopk
MmoKa3Ba HOBa u3JI0Xxkb0a, HapedeHa "Body
Covering", koaTO ce (QoKycHpa BbPXy Bpb3KaTa
MEXJIy TexHoJorusra u obneksnoro. LloyTo
BKJIFOYBA KOCMHUYECKHU KOCTIOMH 3a€JIHO C JIPEXH,
KOWMTO MOTAT J1a C€ U3ITBJIBAT ChC CBETIIMHATA, /1A CE
HarpsiBaT U Jla ce oxXJaxaaT. 3a0eneKUTEITHOTO B
Ta3| KoJIeKIus € paboTara Ha Au3aiiHepa /{uana
10, KOSTO Ch3/laBa NUHUSA EJIEeKTPOHHA MOJa,
BKJTIOYBAINA €JEKTPOIYMUHUCIEHTHU POKIU U
KOJIaHH, KOUTO MOTaT /1a 3By4ar karo anapma. Orile
npe3 1967 1. KkbCcUTEe POKIM U MAHTAJIOHH,
TBOpPEHHE Ha JHM3aifHepKara, ca XuT cpen n3bopa
Ha MOJHO OOJEKJIO 3a HOIIHUTE OapoBe. Makap
JI¥0 a e B paHHUTE CH IBaJISCET TOIMHU TS YCIIsBA
Ja ch3aZe aKymyinaropHa Oarepus, KOSITO Ja
3axpaHBa ofexauTe. LleHara Ha enHa TakaBa
elekTpuyecka pokis ¢ okono $150 u npexara
MoKe J1a ObJie HAaCTpOeHa TakKa, Ye CBETIUHUTE T10
Hesl Jla MUraT OT €IuH 10 JBaHaJeceT MbTU B
MUHYTa, a camara 0aTepus U3abpxka /10 TeT yaca.
Cnopen /lunana /[0 ako €1HO MOMMYE HCKa Ja
O7ecTH 3a oBeYe OT MET Yaca, HalpuMep 3a JI€CeT,
TS TPOCTO TPSIOBA /1a CH B3EME MO-TOJIsIMa OaTepusi.
[{sutaTa Ta3u MBCTPOTA M HOIIEH ONSACHK CTHOpen
aBTopa Jlxoen JloOeHTXan He ca JEKOMHCIIEHO
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yrnoTpeOeHu, 3amoTo Au3aifHepkaTta B KpaiiHa
CMETKa [PO/IaBa TEXHOJIOTUATA HA AMEPUKAHCKaTa
apmusl.

KakTo ce Bmkaa OT pasmiefaHuUTE MPUMEPH,
TEXHOJIOTMATa U MOJaTa ca ¢AUH H3KIIOUUTCIHO
ycrnemeH TaHaeM. KakTo TEXHOJOTUUYHHUTE
OTKpUTHUSL M TONOOpEeHus: ce pa3BuBarT ¢ Obp3a
Kpayka, Taka 1 MoJara € U3KyCTBO, OPUEHTHUPAHO
KbM Obaeimiero. ChyeTaBaHETO Ha KOMITIOThPHU3HU-
paHu MaTepualii ¢ Hal-HOBUTE CHIIYETH B (popMU
Ha MOJHHUS OW3alH BOAM 1O pakJaHETO Ha
WHOBAaTUBHU W MTPOBOKATUBHU MPOTOTHUIIHA, KOUTO
HE BUHAru mMorart ja ObJar NpakTUYHO aJanTHpa-
HU B MacCOBOTO MPOU3BOJICTBO, HO ChIBPKAT HE-
3aJIMMHATO HUBO Ha KPEATUBHOCT U OPHUTMHAJI-
HOCT. Hali-ycnemHuTe BUCOKOTEXHOJOTUYHHU
MOJIHM IPOU3BEICHHUSI Ca IO/ Ha IBJITOTOIUIITHUS
YCBP/ICH TPYI Ha €KUMl OT MpOodEeCHOHATUCTH B
pasnmuuHu cepr: UHKEHEPCTBO, MOJCH JTU3alH,
TEKCTUJIEH AU3aiH, MHIYCTPHUAJIEH qU3ailH, apXu-
TEKTYpa, eIEKTPOTEXHUKA, CKYJINTYpa, )KUBOIIUC U
ome Apyrd. MomaHUTe NPOU3BEICHHUS OT YMHHU
MaTepuy UMaT MHTEPIMCUUIUIMHAPEH XapakTep,
3al00TO Ca MPOAYKT Ha MpecedyHaTa ToYKa Ha
nu3aliHa ¥ TEXHOJIOTUSTA.

[Ile nanpasst 0630p Ha €IHU TPOU3BEACHUS Ha
WHOBATHBHATA MOJIa, KOUTO 3By4aT QyTypUCTHIHO
U JIOpU €KCLIEHTPUYHO, HO CIIOpPE]] CBOMTE Ch3/1a-
Teln ca ObJeIeTo Ha Mojaara. BHCOKOTEXHOII0-
TUYHUTE MPOTOTUNM HA TE3U APEXU IMPEHACHT
JlMaiora 3a CMapT TEKCTHJIMTE Ha HOBO, MO-BUCOKO
HHUBO. BCekH OT T€31 MOJIHM apTUKYJIM € YHUKAJICH
10 CBOsI NW3aiiH, (YHKIWsS, TpeIHa3HAuYCHUE W
ynortpeba.

* [InpBara ymna pusa narupa ot 1996 . u e
paspabotka Ha npod. Cynnmapcan J[xaspaman ot
TexHomornunus nHCTUTYT Ha [xopmxkus. Llenra
Ha Jpexara € Ja OT4YMTa ABW)KECHUATA Ha CBOS
COOCTBEHUK, J]a U3MepBa ChbpACUHATa MY JICHHOCT,
JUIIAHETO U TejecHara TemIiepaTypa, KaTo
usnpamia uHpopmauuara 3a aHanus. Pusara e
n3paboTeHa OT BJIAKHA, KOUTO ca IPOBOJIHUIIM U ca
U3ThbKaHM Ha OOMKHOBEHa ThbKayHa MammHa. U
Makap Ta3u I'bpBa CMapT PU3a J1a HE € MPSKO CBbP-
3aHa ¢ MOJTHUTE MIPOLIECH, a [I0-CKOPO C MEIULIUHC-
KHTE, TO TS JaBa HAYaJIOTO Ha pa3pabOTKH Ha T.Hap.
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HOCUMH TexHonorud. OT TyK HaceTHEe MBTAT 3a
TEXHOMOJIATa € HAII'BJIHO OTKPHT.

CaMo nBasieceT TroIMHU M0-KbCHO, pe3 2016
., MOJaTa U TEXHOJIOTHSTA M3BBPIIBAT CIOKHH
Konmabopaluy U B CHHTE3a MEXKIY TAX C€ pakIaT
MCTUHCKH MOJHO-TEXHOJIOTUYHU WHOBAILIUU.
[Ipumep 3a TakaBa ycmemHa cUMOHMO3a MEXITY
¢demwrbH cdepaTa U TEXHUUECKHS HAMpEIbK €
bpPBaTa B CBeTa YMHA pU3a, KOSITO BH CBbP3Ba
c¢be cmaprdona Bu. [IponsBoguren Ha npexara €
Opanna Arrow, cb3mazieH npe3 naneydara 1851 r.
C necHHW IBW)KCHHUS BHE YIIPABIsABATEC CBOWTE
OHJIAWH TIPOWIIH, a TaKa CBIIO U BU3UTKATA BH €
Ha €IHO TOTyNBaHE pa3CcTosiHue. AKO CTe Ha
Ou3HeC Beuepst U MCKATe Jla CIIOJENIUTE C KOJIETH
LinkedIn niu Facebook npoduina cu, To Te camo
TpsiOBa Ja JOKOCHAT cMapT(doHa cH 10 JIEBHs BU
MaHmer. [lo-chusa Ha4MH caMoO 4Ype3 eaHO
MOTyIBaHEe Ha JICBUS PbKaB MOXKETE J]a pa3MEHHUTE
CBOSITA €JIEKTPOHHA BHU3UTKA Ha IBT, 007 WIH
KbJIETO BU Cce HajoxH. Bamara pu3za ocBeH ToBa
MOXK€ C €IHMH JONMHUp JAa IyCHE JIIOOMMOTO BH
My3uKaimHO mapye. /Ipexara mma QyHKOHATA A2
aKTUBHpA PA3JUYHU TPOPUIN - C JONHUP HAa
cMapTdoHa CH JIO MaHIeTa Ha JICBHUS pPBHKaB
MOXKETE JIa BKJIIOUUTE OW3HeC Mpodui, B KOWTO
aBTOMATUYHO Ja C€ CIIpe 3BYKa Ha TeledoHa BU U
KOHTAKTHTE, KOUTO BU THPCHT, a ObIaT yBEAOMSI-
BaHU, Y€ CTE Ha CPEIlla U e ce 00aAUTe MO-KbCHO.
Beuuku Te3u nmpenMyliecTBa Ha yMHaTa pusa ca
n30poeHn Ha oduIMaTHUs CAaWT Ha MOJHATa
mapka Arrow (http://www.arrowlife.com/smart-
shirt), OTKBAETO MOXKETE J1a HAMEPUTE MOAPOOHA
nHpOpMANHUsA 3a apTHKYJa, BKJIIOYHTEIHO
peKJIaMeH BHJICOKIUII M BB3MOXHOCT Ja CHU
MHCTanupare coTyepHaTa aruMKaIus Ha pu3ara.

Jlpyr BHI yMHa pu3a € Ta3u Ha repMaHcKara
KoMmnaHus 3a Au3aiiH U unosauuu Colorfy. Cmapt
pusara I0eleven9, yuuto npeumyuiecTsa ca
ONHMCaHU MOAPOOHO Ha OQUIMATHHUS U CAUT
(http://www.10eleven9.com/), ce 3apaxiga Karo
unest ome mpes ygsgroro Ha 2015 ., xato mpe3
sHyapu 2018 I. mbpBUTE YIIUTE PU3U HAMyCKaT
(habpukuTe, TOTOBU 3a IPOJAH, a caMusT coPpTyep
KbM JIpexaTa € IycHaT B ymnoTpeba mpe3 cief-
Bauus Mecel. Pu3ara pasnonara ¢ npukpensamia
ce mupokobreaHa MP kamepa, kosTO MOKeE fa ce
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MIPUKPETIS 3a sIKaTa U Taka J1a IpaBu CHUMKU U Ja
3amycBa BUJEO HA BaXKHUTE 33 BAaC MOMEHTH.
Kamepara e cebp3ana kpM WIFI u pasnonara c
BrpazieH MUKpodoH. Jpyra xapakTepucThka Ha
yMHaTa pu3a € 4e TS € MOKpPHUTa C OMOCEH30pH,
KOMUTO OCBILECTBABAT MPOCIIEAIBAHE HA )KU3HEHU-
T€ BU MOKA3aTeJH - Chplie, AUIIaHe U TO3ULUS Ha
Tsnoto. Hemo moBeue: BrpajieHUTEe CEH30pU BU
roMarar Jla CTOMTE B IO-U3IIPAaBEHA CTOMKa, Thil
KaTo BCEKM IIbT, KOTraTO OTIIyCHETE U CBUETE
paMeHe, pus3aTa BUOpUpa U BM HAIOMHS Ja
U3MIbHETE rPbOHAUHUS CU CTHJI0. AKO Ta3u pu3a BU
BIIEYATIIIBA U HCKATE Ja sl IpUTeXaBare, To TpsioBa
Jla CU MPUTOTBUTE MUHUMYM 250 €BpoO, KOJIKOTO
CTpyBa Hal-JIOCTBIIHMS BapUaHT, IpeJUlaraH Ha
caifTa Ha repMaHCKus OpaH/I.

* Ceeuwyenama pox.ia € NPOEKT Ha XOJIaHACKHUSA
kpueiTuB texnosnor Menuca Konmbh ot 2012 1,
KOMTO HOCH MOpaJiHO mocianue. Ha calita Ha
KonmaHn Ta3u apexa e onucana Kato demexmop Ha
Jnvorcama. BeHIIHATA CTPYKTYpa Ha ITpaBaTa poKJIs
C 'bJDKMHA HaJ| KOJITHOTO Hamoj00siBa OpOHS U €
n3paboTeHa OT MEIHU KOHCTPYKIIMHM, KOUTO HH
npeHacsT B cBeta Ha JKana /l'apk. Hetunuunara
OJIeK/1a MPaBU aHAJIM3 HA peuTa Karo yjaBs Kora
HEUHUST HOCHUTEN M3pUYa HEBAPHO TBBPICHUE.
Camara pokJig CUTHAJIM3Upa 3a U3peUYeHa JIbKa
Yype3 MpoMsiHa HA UHTEH3UTETa Ha CBETIIMHHOTO CH
U3JIbUBaHE - OT JIEKO OJellykaHe TS 3acusiBa
M3ISUIO 1IOM HeiiHaTa COOCTBEHHMYKa HM3pHUya
abXkiauBa MHGOpPMaLUs KaTo 3a HaKa3zaHUe
POKJISITA ITyCKa JIEK eJIEKTpUUYecKu oK. [{enTa Ha
MpoekTa 3a 'cBemieHata pokis’" € Ja paskpue
MOTEHI[MaIa Ha JINYHOCTTA, KaTo MPOBOKKpa Hail-
nobpara BepcHs Ha YOBEKa, KosiTo u3bupa
YECTHOCTTA M BUHATW Ka3Ba UCTUMHATa. B CcBAT, B
KOMTO TEXHOJIOTMHUTE BJIACTBAaT M ca HeAeInMa
4acT OT €KEJHEBUETO HU, UMaMe HYX/a T€ Ja HU
MOJICEILAT I0PH U 32 MOPATTHUTE CTOMHOCTH.

* Puzama Ilpezpvoka ¢ nu3oOpeTeHHE Ha
tanaema @panvecka Pocena u Paitbn [eHiy or
O0aszupanata B JloHHOH MomHa nabopartopwus
CuteCircuit. CMapT puzara e cb3maiena npes 2002
r, a npe3 2006 r. neuenu Harpajgata Ha '"Taiim
Mara3uH" 3a Hai-700po U300peTeHre Ha rogruHa-
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ta. CeH30pHUTE Ha JApexaTa yJlaBsAT cujara,
NPOABI-KUTEIHOCTTA M JOKalusATa Ha
JIOKOCBAaHETO, TOIUIMHATAa Ha KOXKara W IMyJca Ha
HEIHMS HOCUTEI, KaTo MY IT03BOJISBAT JIa IPEHACs
CBOMTE EMOIIMU Ipe3 MPOCTPAHCTBOTO KAaTO
U3Ipala JUrHTaIHO CUMYIUPAHU MPErPbIKUA OT
JTUCTAHIIUS 10 TIOOMM 4YOBEK, OrarogapeHue Ha
pa3MoJ0KEeHU MO pu3ara aKTUBATOPH, KOUTO
Mpech3/1aBaT yCEIlaHeTo 3a ONKUpa U TOIUIMHATA
Ha nperpbakara. Puszara nperpbaka e 06opyaBaHa
¢ OJIyTyT, KOWTO Ce CBBbp3Ba C Bamms cMapThoOH
npe3 arwnkanusaTa "Hug Shirt". Jlopu Bue camute
Ja HsAMaTe TakaBa pH3a, HO Ja WMare TpUsTel,
KOWTO sl TIPUTEKaBa - MOXKETE J]a My H3MpATUTE
IperpbAKa B peajHo BpeMe Ipe3 TenedoHa CU
ype3 cnoMeHaTaTa anjaukauus. Beue
M3IPALIAHETO HA MPETPBIKHU € TaKa YIECHEHO - He
€ HO-TPYAHO OT U3IpAIaHEeTO Ha ChOOIIEHUE, a
JoKauusATa HAMa 3HAYeHHE, CTUra Ja HMa
TEXHHYECKa BB3MOXKHOCT 3a IMPOBEKIAHETO Ha
tenedoHeH pasroBop. Cropesa cb3naTenuTe Ha
pusara nperpbika, KOMOMHUpPA-HETO Ha
TEXHOJIOTHH M €MOILIMW TPsiOBa J1a € eCTeCTBEHa
yacT OT Ju3ailHepckusa npouec. Hapacnanara
MOOWJIHOCT B HAlld THU € TPUYMHA-TA MHOTO
ceMmeiicTBa Ja ca pas3zieieHH, OWJI0 TO 3apaau
Ou3Hec WM 3apagu oOyueHue B uyxOuHa. To3u
HOB THIT YMHU JPEXH MO3BOJIIBAT HOBH HAYMHH 32
ajanTauus B 3a0bp3aHus HU JenHUK. Puzara ce
mpejiara B )KeHCKH, MbXKKU U IETCKH BapUaHT. Ts
€ mpe3apesk/ialia ce U € MoaXo/s11a 3a mpaHe.

e Facebook saxkemo "PING' e ome enun
NpUMep 3a UHTEPAKTUBEH OUAJTOT MEXAY
BHUCOKUTE TEXHOJOrUU U Mojara. Ch3laTenka Ha
"00JIEKIIOTO 3a coluaiHaTa Mpexa' e au3anHep-
kara Jlxenupsp Hapmyp, 3aBbppmmia "ApT
Hentwsp Konex no Juzaitn" B [Tacanuna, CAI u
OCHOBaTeNKa Ha OJiora 3a HOCHUMa TEXHOJOTHS
"Electricfoxy". CnopTHUAT TUN siKe, Ch3Ja/€HO
npe3 2010 r., mo3BossiBa J1a Ce€ CBBpPXKETE C
BUpTyaJHaTa CU ayJUTOpUs B Hal-MOMyJIspHATa
COLIMAJIHA MpeXKa I10 JIECEH HauyuH: BIUTHETE
KauyJKaTa Ha SIKeTO, 3aKOI4aiTe LuIa, peryiu-
paiiTe KojiaHa, pa3konyanTe komde. Bcuuku te3u
JIBUKEHHUS OTroBapAT Ha NEPCOHAJIU3UPAHU
KOMaH/JY, KOUTO MyONMKyBaT 3aJaZileHu OT Bac
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choO1IeHus Ha PeiicOyk cTpanuiiara Bu. Hoceliku
"PING" Bcsko Baiie JBMKEHHUE TIPE3 MENUs JIeH
MOXK€E Ja KOMYHUKHpa CbC COLMaJIHAaTa Mpexa
myOIUKaIMK, CBbP3aHU ChC CTATyTa, HACTPOCHUE-
TO BU WJIM BCSKaKBa Jpyra MH(pOpMAIus, KOsSTO
UCKaTe J1a CHOJEJIUTE CbC CBOUTE INPUATEIH B
OHJIAMH IIPOCTpaHCTBOTO. He ce mpurecHsBaite,
SKETO MMa ONIM U 3a o0OpaTHa Bpb3Ka. B pamen-
HaTa 00JacT Ha JpexaTa ca MHTeIpUpaHU KOMIIO-
HEHTH, KOUTO Ch3J1aBaT yCELIaHe 3a JIEKO yApSHE.
AKO mpHATENHTE BM KOMEHTHpAT Bamiara
nybonukauus BbB Facebook, npexara me BU
YBEOMHU KarTo JIEKO BU MOTYIIA 10 PAMOTO.

* Twitter pokJisiTa € IpeicTaBeHa Ha caliTa Ha
O6panna "CuteCircuit" kaTo mbpBara OT KOTIOP
TYUTbp POKJISA, KaTO BB3JIOKHUTEN Ha MPOEKTa 3a
WHTEPaKTUBHOTO OOJIEKJIO € BETUKOOPUTAHCKHU
MoOwiteH orneparop. IleBunara Hukon [leprurep
€ MOJIe] Ha POKJIATa, KosATo € oocumnana ¢ 3 000
kambka "CapoBcku" u Hag 10 000 muxkpo LED
cBeTIMHU. EQekThT, KONTO ce momydyaBa e, 4e
Hukon ce mpeBpbIla B )KMB AUTUTAJIEH €KpaH, Ha
KOWMTO ca W3NpaliaHy TyUTOBE B pEaHO BpeEMeE OT
¢denoBete Ha meBunara ¢ #tweetthedress, gokaro
T € Ha YEPBEHUS KUJIUM.

* [IpbCTEHBT, KOWTO BH CBBP3BAa CbC CMapT-
¢pona Bu. To3u Tunm ymMHH akcecoapu ca
u3paborenu ot OasupaHara B JIoHIOH Mapka
Kovert Designs, cb31aBaiia HOCUMHU TEXHOJIOTUH
u cmapt Omxyrta. B caiiTa 3a TexHHKa
www.cnet.com € JaieHO OJPOOHO OIMCaHKUE Ha
camusi BUJ akcecoap U (PYHKIIMOHAJTHOCTTA MY.
WnesTa 3a To3u NPBCTEH Ce 3apak/]a B [VIaBaTa Ha
ocHoBareinkara Keit bacyopr nokaro ce Hamupa B
KageHe, 3200MKOJIEHA OT XOpa, KOUTO CHIIO KATo
Hesl YaKaJIi HIKOTo Ja joie. BmecTo na oburysar
eIIHU C APYTH, Te Omiu 3a0uu noriesa B cMapTdo-
Hute cu. Mmaiiku onut B cpepara Ha TEXHOIOTUU-
T€ W Ha Mozara, bHCyopT ce BIBXHOBSBa Ja
HaMepHU Ha4yuH Ja Ch31aJe MOIHO YCTPOWCTBO,
KOETO Ja HM JBPXKH CBBP3aHO C BaXXHUTE
ChOOLIEHHS, KOUTO HE MOXKE Ja CH MO3BOJIMM Ja
IIPOIyCHEM, KAaTO B CBIIOTO BPEME JKMBEEII
Heo0e3M0KOsIBaHO B MOMEHTA, C XOpaTa OKoJIo Te0.
Taxa Ha 0511 CBAT ce NosABsIBa IPbCTEHBT Kovert B
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TPH YaCTH: TEXHOJIIOTUIHUS MTAKET, KOUTO KOMYHH-
Kupa ¢ tenedoHa, caMoTo OMKY M aluTMKanus 3a
cMmapTdoHa. TeXHOTOTHUHUAT MAKET MPEACTABIS-
Ba €JIEKTPOHMKATA, KOSITO CE CBHP3Ba ChC CMapT-
¢doHa u BU yBeAOMsIBa upe3 BUOpalLns BCEKU BT,
KOraTo mojiyuyaBaTe TesieoHHO oOaxiaHe,
cboOLIeHne win umein. Tsuioto e n3paboreHo ot
KepaMUKa, KOSITO Haro100s1Ba CKbIIOIICHEH KaMbK,
MOJIX0XK/alla Ha JIYKCO3HHUS BHUJ Ha OMXKYTO.
OcBeH TOBa TeXHMYECKATa 4acT € MOABHXKHA U
MOXe Ja ObJie MOCTaBsAHA HA PA3JIMYHU THUIIOBE
akcecoapu, 3a Jla HE BU C€ Hajlara BCEKH ITbT Jia
HOCUTE €HO M ChINO OWXY. AIMKanusTa Ha
TenedoHa MO3BOJISABA Ja HACTPOUTE DPA3IUYHU
npoduIn Ha MPBHCTEHA 32 PA3IMYHUTE CUTYallUH,
KaTo 3a/aJieTe 3a KOM CBhOOIIEHUs HCKaTe aa
O0bpaere yBenoMeHu. Ha mpumep moxe naa
ch3nazere paboreH nmpoduia, mpu KOHWTO 1a
noJiyyaBate HOTH(UKAaI M KOraTo BaLIUAT
paboTtonaren BU ThPCH, a OCTAHAIMTE KOHTAKTH J1a
ObpgaT guaTpupaHu. A Taka CHIIO MOXE Ja
Ch3/1a/1eTe POQUII 32 HOYMBHOTO CH BpEME, KOWTO
Jla BU IOKa3Ba CHOOILIEHUS OT CEMEHCTBOTO U
MPUSITENUTE, a 32 Te3H OT KOJIETUTE J1a He ObaeTe
uHpopmupanu. llle 0000 mpencTaBsHETO Ha
CMapT aKCeCOapuTe C JOCTHII 0 CMapT(oHa BH C
eIMH IIUTaT OT camara ch3aareika Ha Kovert
Designs Keiit bacyspT Kka3Ba: "Hue ce ctpemum
Jla HarpaBUM TEXHOJIOTUUTE MO-MaJIKO HaTparl-
YMBH M NIO-HEBUIMMHU, KaTO BU MIPEJU3BUKBAME Ja
pectaptupare OanaHca MEXIy IUTHTATIHOTO U
(GU3NYECKOTO M Ce HayuyuTe Kak Ja KMBEeTe B
MOMEHTa'".

* [IpoexTt "UHTHMHOCT" OTBaps 3a JUCKYyCHS
TeMaTa 3a TEXHOJOTMUTE KaTo Hallla BTOpa KOXKa.
HeroB cb3naTen € XOoJaHACKHUS XYIOXHHUK U
HoBarop [laan Poyrorapn, nuuero 3axn Cmyouo
Poyzoeapo. 3a Hero TeXHOJOTHUTE HUMAT
I'PBOCTEINEHHO 3HAaYeHNE MPU ChTBOPSIBAHETO HA
OpHUruHaJIeH 1u3aiiH. 3aroBa B Cmyouo Poyzozapo
palboTAT B €KUN JBE IPyIU: Ha TBOPLUTE U Ha
texuunute. Jlaan Poyrorapn cnonens: "MHoro e
Ba)XHO, KakTo PemOpaHT cu e uman OGoute, Taka
HUE Jla MMaMe Hallld MHKpouunoBe. ToBa e
HAUIUAT HAUYUH Ja HU3pa3siBaMe HJEUTE CH.
Pa3BuBaHeTO Ha cBO€ COOCTBEHO NO3HAHHUE U
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TEXHOJIOTHH JaBa IIbJiHa cBoOoaa. He cme 3aBbp-
3aHUM KbM craHjgaptHute LED wim cenzopu".
[Ipoext "MHTHUMHOCT" mpezacTaBiisiBa pOKJs,
KOSITO € TIOKPHTA C (PUIIM, KOMTO CMEHS IIBETA CH OT
05710 710 IPO3PavYHO, B 3aBUCUMOCT OT TOBA KOJIKO
cTe pa3BbiiHyBaHU. Konkoro no-0bp30 6ue chplie-
TO BH, TOJIKOBA MO-TIPO3pavHa cTaBa PyTypUCTHY-
Hata npemsHa. Camara pOKISI aKIeHTHpa Ha
TeMara 3a CKPHUBAHETO W IOKa3BaHETO, KOETO
CrIope HeWHUsI Ch31aTell € B OCHOBATa Ha MOJIaTa.

* 3D npuHTBHT CTaBa BCE MO-NOMYJISPEH B
MOJAHUSA CBAT. MOIZHUTE AU3allHEpPU Beye
MPECTaBsAT OOYBKH U ApEXH, HarmpaBeHu upe3 3D
oTIevyaTBaHe, MPU KOETO CUHTETUYHUS MaTepual
ce HaclarBa BbpPXY CJIOH, 3a Jla c€ Cbh3lajJe TpH-
u3MepHa cTpykrypa. Criopes1 eKcrepTH B 00JacTTa
TPUU3MEPHOTO MeyaTaHe HsIMa Ja 3aMecTHu
TPaAULIMOHHOTO TBhKaHE, IJIETEHE U JPYTruTe
KOHBEHIIMOHAJIHU CPEACTBA 3a MPOU3BOACTBO Ha
TEKCTHJI U 00JIEKII0 B OJIM3KOTO ObJIeIIe, MPEIBU/T
BHCOKaTa II€HAa Ha MNPUHTUPAHETO M KOJIKO €
TPYIHO J1a C€ Ch3aanaT Abjarorpaiiau 3D nevatHu
ThKaHM, KOUTO Ja ca MEKH Ha JOIHUp, I'bBKAaBH,
€JaCTUYHHU U J]a CE Ipanupar KaTto TPaIuIIMOHHUTE
miatoBe. Jlopu Hali-mankute gomamHu 3D
NPUHTEPHU CTPYBAT HAKOJIKOCTOTHUH JoJjiapa.
[IpuHTEpBT, KOUTO MOXE Ja OTMIEeYaTBa JIPEXH C
YOBEIIKU pa3Mep, € U3BbH 00cera Ha CpeIHOCTa-
THCTUUYEeCKUA moTpeOutenu. OTHEMa MHOTO
noBede BpeMe J1a orrieyarare 3D apexa, OTKOJIKOTO
Ja Mpou3BeleTe Moj00Ha OAeKIa 4pe3 ThKaHe
WM I1eTeHe. EMHO Tpun3MepHO NPUHTHPAHO SIKE
Hanpumep otHema okosto 100 gaca 3a oTnevarBa-
He. MexyBpeMEeHHO PUHTHPAHETO Ha OOYBKH €
JIPYTHUSAT aCleKT Ha Ta3U CbBPEMEHHA TEXHOJIOTUSI.
Bbpannose rurantu karo Aoudac n Haiix Beue umar
Ha azapa JUMUTUPAHU CEPUH, KaTO 1eJITa UM € Ja
Ce HaBje3e B MAacOBOTO MPOU3BOACTBO Ha 3D
o0yBku. Menuca JloychH, acHCTEHT MO HHY-
cTpuajeH au3aiiH B TeXHHuYeCcKHUs HHCTUTYT B
Pouectsp m ekcmept mo 3D meuart, 3agaBa
uHTpUrysaill Beiipoc npea NBC News: "Moxe nu
Jla CU TpEeJCTaBUTE KaK MPUHTHUpare HOB 4YUQT
00yBKH 3a JIETETO CH 10 BpeMe Ha 3aKycka?"

Karo ycnemen npumep 3a 3D au3zaiin moxe na
ce mocoyar npousBeAeHusTa Ha 6azupanara B Hro
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Wopk monna mapka ThreeASFOUR. Ocroana
npe3 2005 r. or T'abpuen Acdyp (JluBan),
Anmxena Jlonxaysep (OuBmus CCCP) u Anu 'nn
(U3paen), xomektuBbT 3an ThreeASFOUR
paboTu upe3 CIMBAHETO Ha Ha-MOAEPHUTE
TEXHOJIOTMH U TPAJAULIMOHHUTE 3aHASATH, 32 14 Ch3-
naze Apexu, CheIUHABAIIN MOJIaTa U U3KYCTBOTO.
W3Bnuyaiiku ocHOBHATa CH €CTETHKA OT YHHUBEp-
caimHuTe e3uI| Ha reomeTpusata, ThreeASFOUR
€ NOCBETeHa Ha TBOPYECKOTO H3CJIe/IBaHE Ha
TEMUTE 32 KYJITYPHOTO ChKuTencTBo. Konekuusra
Ha OpaHna 3a eceH-3uMa 2016 ce cbcTOM OT POKJIH,
0asupaHy Ha OMOJIIOTUYHUTE (POPMU U TEKCTYpPH.
Biomimicry Collection e mpenHazHadeHa naa
JEMOHCTPHUPA Bb3MOKHOCTUTE, KOUTO CE Pa3BUBAT
B IpeceyHaTa TOYKa Ha MojaTa, Qu3aiHa H
TexHosoruute. Kato gact oT KojgekuuaTa
Buomumuxpusa ca nsere poxnu Xapwonozpagh n
Ilanzonun, nokazanu Ha MoAHara ceaqmuna B Hio
Wopk. Xapmonozpag npencrapisisa pokJis, KOSTO
€ HauMEeHyBaHa Ha yCTPOMCTBO, KOETO M3MOJ3Ba
Maxaljio, 3a J1a Ch3[ane reoMeTpuyHu (GUrypu.
Camara pokis oOMKals OKOJIO TAJOTO B TpPH
CHUpau, UMUTHPANKU TOCJIEeI0BaTEIHOCTTAa Ha
®ubonauun. Poknsara Ilaneonun mbK € ch3aajeHa
ot 14 oTnennu napueta. 3a CBOUTE NPOU3BEACHMUSI,
Amu T'mn, gact or Tpuoto Ha ThreeASFOUR
cnoznens npen canrta Dezeen: "Karo xopa Ha
U3KYCTBOTO M JU3ailHEpH, HAIll MPEeporaTHB U
Hallla MpUpoJia € Ja MPOyYUM TpaHULUTE Ha
HOBUTE TEXHOJIOTHH U J1a M3JIe3eM OT IPaHUIIUTE, B
KOMTO ce ch3aaBart popmurte".

* Cosnnapnara teHucka. ToBa e npousBeeHue
Ha n1-p Cabun Cwuitmop, mpernoaaBares 1Mo MOIHU
TEXHOJIOTMM B EJIUTHUS HIOWOPKCKU KOJEXK IO
nuzaitn "Ilapcbac" Hio I710p1< M OCHOBATEJI Ha
Moondial, cemectByBamo ot 1998 1. MogHO
TEXHOJIOTMYHO CTY/IMO U JJAOOPaTOpHs C LIEHTpaja
BBB Buena u npescrasutenctso 8 Hro Hopk. Karo
TEOPETUK TS € aBTOp Ha KHUTU 33 HOCHUMHTE
TEXHOJOTHH, a KaTo MPaKTHK Cbh3JaBa MpPHH-
THpaHaTa TEHUCKa C H300pakeHue Ha 3ebpa.
NHOBaTUBHOTO B TO3U MOJEH apTUKYJ €, 4ue €
HeoOxoMMa CiTbHYEBa CBETIIMHA, 32 J1a Ce MOSBU
raBata Ha 3ebpata. ETo 3ammo u CuiiMmop uspexaa
CIbHYEBATa CBETJIMHA KaTo 4acT OT MaTepuajuTe,
OT KOUTO € ChbCTAaBEHA JApexara.
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* SIxke Tpu B enqHo. ToBa € mpousBeAeHUE HA
amepuKaHckus nenowvn Jakpak, kouto cb3naBar
BOJIOYCTOWYHMBO sIKe, KOETO ce mpedacoHupa B
CHaJICH YyBaJI ¥ nanarka. /[pexara e u3KIroIuTel-
HO TMOAXOAAIIA 32 TUIAHMHAPH, KOUTO OCHIIECT-
BSIBaT JBJITU MOXO/IU, @ TaKa ChIIO € U MPaKTUYeH
n300p 3a MPOTEKIMS U B JIOIIM ACTPOHOMUYHU
rpajcku ycinoBus. To3u THUI TEXHOJOTHUS Ha
TpaHchopMupyeM IU3aiiH pa3KpuBa Jipexara KaTo
yoexuie. Kakro 6a3upanara B JIonmon nucaren-
Ka U XypHanuctka bpamnmm Kyun cnopens B
kaurara cu "Fashion futures": "Pa3bupaiiku, ue
APXUTEKTUTE W NPOSKTAHTUTE HE MOTaT CaMHu Ja
Ch3/1aaT ypOAHUCTUYHA UIAMITUS, MOTHHUTE JU3ak-
HEPH Ce OTHACST KbM HSKOHU OT IPAJICKUTE HETOC-
TaThlM. [pajcKUTe KUTETU WUCKAT TUHAMHUYHU,
MYATHQYHKIUOHAIHN TU3aliHU Ha JAPEXU, KOUTO
Jla TH TPUIOTAT B CTYICHO BpeMe U Ja 3amassiT
koM(dopTa UM JI0KaTO T€ MPOMBTYBAT TPaJACKH
nmei3ax mnema WJIM A0KAaTO ca B TpajcKus
TpaHcropt. [pexu ¢ AbJIOOKH HKOOOBE WM C
MIPOCTOPHU Mperpajgu yJecHsSBaT HOCEHETO Ha
JUYHU TPUHAUICKHOCTH U JOPH ChXPaHSIBAT
Hellla, KOUTO ca yioOHU 3a HOCEHe, HO Ce Hajara Jia
Ce IIPEHACST MPOIBHKUTEIIHO Bpeme".

* Kackara, nmporeKkuusi 3a BeJOCHIIEINCT
NPEJCTaBIIsBA PEBONIOLMOHHO M300peTeHne OT
2005 r., K0eTo € MarucTbpcka JAUIUIOMHA paboTa
10 MHAYCTpUAJIEH AW3ailH Ha TaHaeMma AHHa
Xaynr u Tepesa Anctun ot YHuBepcurera B JIyHn,
[Bemus. Hovding e xackaTa 3a BEJIOCHIIE]I, KOSTO
HE CaMo € Hall-CUT'ypHaTa 3allliTa [Py yaap, a € u
Hall-IMCKpeTHaTa TakaBa. 3a pa3JiiKa OT OCTaHa-
uTe 00eMUCTH Kacku, Hovding e ch3naneHa Kato
ebpOer u MoXe Ja ce HOCH B CT'BHATO MOJIOKEHHE
He3a0ensI3aHO Karo fKka MM Liajl OKOJIO Bpara.
JIBeTe ch3IaTeNKy Ha 3alllUTHATa KacKa MedessaT
MpeCcTUKHATa JaTcka Harpajaa 3a qusaH INDEX
3a 2011 r. u OpUTaHCKUS TPECTHKEH MpHU3 3a
mm3ara D&AD 3a 2012 r. KayecTBara Ha HOBOTO
MTOKOJICHUE MPOTEKLIUS 32 BEJTIOCUIIE Ca JIOKA3aHU
OT €KHUIl OT OHWOWH)KEHEpH, KOUTO MPOBEKIAT
TECTOBE, ITOKa3Balll OCEMKPAaTHO HaMaJIsIBaHE Ha
pHCKa OT MO3BYHO CHTPECEHHUE MPHU yIap ¢ Kacka
Hévding B cpaBHEHUWE C TpaTUIIMOHHUTE KACKH.
[TreTHOCTTA M 3ApaBUHara Ha Hovding ca onmca-
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HU KaTo TMOYTH nep(eKTHU B 3amuTara oT yaap B
rnaBata. OCHOBHATa KpUTHKAa KbM TOBa U300pe-
TEHUE € aJpPECUpPaHO KbM IeHaTa (KOATO MpHU
IIOKYTIKa OHJIaliH ce paBHABa Ha €299) u KkbM
(YHKIIMOHATHOCTTAa HAa Kackara MpH OIpeJecH
THI COIBCHIHN U [TaTaHUSL.

* Pokaurte ¢uayopecueHTHHM MeAy3H ca
npousBegeHue Ha OaszupanHus B MoHpean
KOHIIETITyaJIeH MOJIeH Iu3aiiHep u npodecop ot
VYuuBepcuter Ha KBebek B Monpean (UQAM)
WNur T'ao. /IBe roguHu OTHEMa Ch3JaBAHETO HA
nipoekta (No)where (Now)here, KOWTO TIpecTaB-
JsiBa YT POKIH, KOUTO M3BHPIIBAT YCYKBAIH
JBUKEHUS M CBETBAT, KOTaTO HAKOM ce BIVIENa B
Tax. Uur I'ao cnomens npexn canra Dezeen:
"M3non3Baxme cuctema Nnpociessalla nonena,
TaKa ue POKIIUTE J]a Ce 3aJIBUKAT KOTaTO 3pUTEI Ce
BTOpauM B TsX. [CucTemara] Moxke Taka ChLIO Ja
yracu CBETJIMHHMTE M TOraBa ApeXuTe 3acusBar’.
Poxnute ca obopyaBaHM € TEXHOJOTHUS, KOSATO
MpOoCIIe/isIBa TOTIeIa Ha HAOIr0aBanus s 0OCKT,
KaTo aKTHBHpPA MAJIKU MOTOPH, KOUTO 3aJIBUKBAT
4acTU OT POKJINTE, Ch3AABAMKHU BIEUATIUTEIHU
MotuBHu. EnHara npexa e mokpura ¢ (HOoTomyMu-
HUCLIEHTEH KOHEL, IPUKPENEH KbM IlIaTa, KOUTO
naja Ha BojaHu. Jlpyrara pokiis € u3rpazeHa otT
KOHIM, OJIECTSIIU B ThMHOTO M OT TECHHU JICHTH,
CTpyIHaHH Ha MOBBbPXHOCTTA Ha ThKaHTa. 1 nBere
JpeXH ca YIIUTe OT HaW-JIeKHsl TeKCTHJ B CBETa
CyIiep-opraH3a, KosiTo I03BOJISIBA BUKCHUSTA Ha
poKJIATa Ja ce WU3BbpUIBAT 0e3 ycuwine u jJa
u3MexaT Be3ayuHo epupuu. Koraro cBeTinHu-
T€ Cca 3araceHu, JIBeTe POKJIMU Hamnoxo0sBaT
MeAY3H, KUBEEILX 10 MOPCKOTO TBHO.

Ha opunmanuus caiit Ha Mar ['ao moxe 1a ce
MIPOCIEeAAT BCUUKUTE M MPOEKTH, OOrato UIIoCT-
pPUpaHU U BBBEACHU YpPE3 JIAKOHUYHO OINHCAHUE.
3a cBosta konekuus 2014 r. nu3aiiHepkara ce
BIbXHOBSIBA OT COIMATTHUTE MPEXKH U 5 KpbIIaBa
"Facebook kamo 3D Knuza". bazupaiiku cBosita
MHCIHUpAIUS BbpPXY €CTETHKaTa Ha KHHTrara,
aBTopkara npedaconupa Facebook B Tpunsmepna
nona. [IpeacTaBsiiku 1BEe MPOTUBOMOJOXHU
BCEJICHU - collMaliHata Mpexa kato 3D kHura e
elrH 3a0aBeH IOoNIe] BbpPXY HAIIETO JUTUTAIHO
exxenHeBue. MHr ['ao n3nonspa delicOyk cTpaHu-

CMNCAHUE "TEKCTWUT N OBJIEKN1IO"



BPOIN 6/2018

LIATE HA TIET CBOM MPUSTEJIA, 32 /1A OCHIIECTBU CBOSI
KpEaTuBEeH eKCIEepUMEHT. Pe3ynrarsbT € Ha nuile:
oT efHa "cTpaHuIa" Ha Jpyra BUe MpeMHUHa-BaTe
kato "pasmuctBare" Osnara edupHa moia.
ConmanHara Mpexa e TpancGopMupaHa B Kporka
C IU3aifH TUTI ABPBO, KBJETO Pa3MePBT U IbJIOOUH-
HaTa Ha K300pa)XEHUETO 3aBHUCAT OT Oposi Ha
npusTenuTe BB Facebook n ecTecTBOTO Ha TAX-
HOTO B3auMmozencTBue. [lo enuH pasnuueH u
BIEUYATIIMTEIEH HAuYMH JIU3aiiHepKara ycrsBa aa
IpoKapa uAesTa 3a IpeceyHara TouKa Mex/1y BUp-
TyaJIHaTa PETHOCT U (PU3UIECKOTO MPUCHCTBUE.

[TpousBenenust Ha MHr ["ao, KosATO Hamocnea bk
omIaBsiBa Karenpara o Moza, akcecoapy U Ju3aiH
Ha OrKyTa B YHUBEpCHUTETA 110 U3KYCTBO U JU3aiH
B Xenasa, lIBelinapusi, ca npeacTaBeHU B
raJlepuy U My3€eH 110 LS CBAT - Texcmunnus Myset
na Kanaoa, Myszeii 3a Cwvepemenno H3xkycmeo
(Ulauxau, Kumaii), Apm [{enmvp, baszen,
Ulseuyapusa, Myzeti 3a cv8peMeHHO U3KYCMEO,
Panu, Cesepna Kaponuna, CALL], I'anepus /{>coiic
Ilanac Posn, [lapusc, @panyus v MH. 1p. 3al'ao e
MHOTO BaXKHO J1a BHBJIMYA B TO3W THUI TEXHUYECKHU
Y KpEaTUBHHU IPOEKTUTE CBOUTE CTyneHTH. Camara
TS HAMHPA BIIbXHOBEHUE B KHUTH U (PUIIMH.

e SIketo "He ochbIiecTBABail KOHTAKT'
MpeCTaBIsIBa apTUKYI 3a JIMYHA 3amuTa. Herosu
aBTOpU ca AjaMm YUTBH U Nonura Hyrenr, uscne-
J0BaTenu KbM Macauy3eTCKusi TEXHOJIOTUYEeH
nHcTUTYT. Ta3u apexa e cb3ganeHa npes3 2003 .
KaTo 3allUTEH CJIOM Ha YOBEIIKOTO TSJIO.
M3non3Bailku MaTepuau-mpoBOIHUIM, KOUTO ca
YyBCTBUTEJHU Ha HATHUCK, ITO3HATH KaTO KBAHTOBH
TYHEJIHU KOMIIO3UTH, YUTBH U HyreHTt cb3gaBar
ssketo "He ocbiiecTssiBaii koHTakT'. BbHIIHATA
My TOBBPXHOCT HU3IOJI3Ba EIEKTPUUYECKH 3apsif,
KOTaTO HETOBUSAT MPUTEXKATEN € CrpadyeH, Mpu-
TUCHAT WU yJIOBEH. AKO COOCTBEHUKBT Ha SKETO
C€ MOYYBCTBA 3aCTPAILECH MOXE Ja aKTUBUpA C
Koy enekrpuyecku mmmyic ot 80 000 Bonra.
ToBa e nocTarpyeH MOKOB yAap, KOUTO Aa HaKapa
HAIMaJaTesAT a C€ BbPHE HSAKOJIKO KPauKu Ha3a]l.
SkeTo ce 3axpaHBa OT IEBET BOJATOBA OaTepusi, HO €
Ham'bJIHO HM30JUpPaHO, Taka 4e€ JTOPH KOraTo
M3JITbYBA EJIEKTPUUYECKU IIOKOB yIap, HETOBUST
HOCHUTEN HE ycella HUIO. TO3W TUIl MHOBAaTUBHO
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Pa3BUTH ApEXH MO3BOJISBAT MOJATA JIa BIIE3€ BHB
(GyHKIMATA HE CaMO Ha TOKPUBHO U YITpaMoJep-
HO 00JICKJIO, HO M B POJISITA HA IPOTEKIIUS Ha KHBO-
Ta Ha CBOSI COOCTBEHHUK. Ta3u 3amuTHA QyHKIUSA
Ha JpexuTe TenbpBa 1ie Obie Bce mo-pazpadboTpa-
Ha, 32 J]a MOXK€ MOJaTa Jia OCUTypHU aJIeKBaTHO
OONIEKJIO B €IMH CBSAT HA JIUHAMHKA, TEPOp M
3aIuIaxu.

* KypuiyMo3alIUTHUAT KOCTIOM € MPOTEKT-
HO 00JeKJI0, KOeTo OyKBAJIHO MOXKE Ja CIacu
»kuBoTa BU. MI3paboTtBa ce B 6a3upanara B TopoHTO
MonHa kbiia Garrison Bespoke, cplecTByBalia
ot 2012 1. HacaM. Bceku KOCTIOM € u3rpajieH oT
HSIKOJIKO CJIOSl BBIVIEPOJIHU HAHO BJIAKHA, KOUTO Ca
JIEK KypUIyMO3alllUTeH Marepuai. TecTBaHo e, ue
npexute Ha Garrison Bespoke ciupat 9 mm, 22 u
45 xanubpoBu Kypmrymu. Te3um KOCTIOMH ca
nepdexTHara 3ammTa, ako Bu ouakBa Hampernara
cnenka. Knuentu Ha kaHajgckus OpaHja ca
MOJIMTHIH, OW3HecMeHH, ¢uHancuctu. Ha odwu-
LMATHUS CaliT HAa KOMIIAHUATA ca OMMCAHU TPUTE
OCHOBHU OYaKBaHUS, KOUTO KypIIyMO3aIlUTHUTE
KocTroMH Tiocpemar: 1) Jla ca MogepHU U CTUITHH.
2) Jla ca nexu u ynoonu. 3) [la ca HaneXaHu U
curypau. OCBE€H CBOMUTE KYypIIYMO3AaUIUTHHU
KOCTIOMH, MapKara Ipejjara 1 1no-TpaaulMoHeH
n300p Ha caka ¥ aHTaJIOHU, KOUTO Ca BOJIOYCTOM-
YUBU WJIM C IMAMAHTHO NOKpUTHE. OCHOBATEIAT
Ha Garrison Bespoke Maiikbn Hryen cnopens
npen KaHajackaTa uznarencka kwiia Post City
Magazines: "Hue OsixmMe NMHOHEpW Ha Iaszapa,
koratro Garrison OTBOPU BpaTU 3a HPHB IBT.
[Ipennaram nu3aitHepcKu apTUKYJIU M0 MOPbHUKA,
0a3upaHu Ha KOHLIEMIMATA, Y€ MBKETE HCKaT
JPEXH, KOUTO Jia UM CTOSIT YyIAEeCHO, J1a Ipeau3-
BHUKBAT MHOTO KOMIUTUMEHTH U J1a UM MOAXO0XKaaT".
Karo Hsikom OT Hal-mpodyyTUTE CU KIHUEHTHU
Malikpn crnoMmMeHaBa pamn neseusbT Jpelk,
MY3HUKaHTBT U IponyueHT Jeisun @octep, KakTo
W HsIKOM repou ot cepuana "Koctromapu".

Kato mepBeHen B paHT JIHcTaTa Ha
KypIIyMO3a-IIUTHUTE KOCTIOMHU o0ade 3acTaBa
kocTioMbT '"'J/ImamanTena OpoHst', nmpousBeleH
OT IIBEH-TlapckaTa KoMmmaHus SuitArt, KOSITO
OTHMCBA TPOM3BECHUETO CH KaTo 'HaW-CKBITHS
MBXKKHA KOCTIOM B cBeTa'". Ilenara my e 3,2 miH.
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nonapa. KoctioMbT € mokput ¢ Hanm 880
CKBIIOLIEHHU KaMbKa, 8 HAHOTEXHOJIOTUSITa, KOATO
M3rpaxkia Japexara oTOTbCKBA HE CaMO KypIIyMH,
HO 1 rieTHa. OGNIEKI0TO UMa U BrpajieH KIMMAaTHK,
KOWTO MOKE JIECHO J]a OXJIaZK CBOSI COOCTBEHUK U
Ja My OCUTYpPH HAl-BHCOKO HHUBO Ha KOMQOPT
nopu ripu ropeio Bpeme. KoctrombT BKITrouBa 600
YepHU nuaMaHTH ¢ auametsp 4 mwm. [lonmnarara
Ha KOCTIOMa € KONpPHMHEHa, a JeKopalusaTa € Ha
xynox-Huka ot Kocra Puka Jlyuano ['o3uera. Kato
akcecoapu KbpM "JlnamaHnTeHata OpoHs" BBPBIT U
nyKco3eH mBelmapcku yacoBHuk Carl F.
Bucherer, xakTo U 371aTucTa KOIpPUHEHAa Bparo-
Bpb3Ka. KoctiomsbT € cepruduimpan or HATO 3a
3aluTa OT KypLIyMH C IUCTOJETH, Bapupaliy OT
9MMm. yak 110 peBonBepu 357 Mazuym.

WranuanckusaT nusaiinep Andepro Benenaro
uMa Haja 30 TOOUHU OMUT HAa MEXAyHapoaHaTa
MOJHa ClleHa U € ch3aarTel Ha OpaHpaa
ACCADEMYA 3a MbxKKa MOJIa Ha NMEPCOHATHO
VIIUTHA KOCTIOMH OT BUCOKOKa4€CTBEHH MATEPUH.
Ha 3amanen ot men Boerpoc npe3 2018 r. kak Tou
BIKJA OBJEIIETO HAa BUCOKOKAYECTBEHUSI MBIKKHU
KOCTIOM M JJaJIM TO € CBBP3aHO ChC CMapT TEKCTH-
nuTe, r-H Banenaro otroBopu, 4e 3a HETO yMHUTE
MaTepuu uMar ObJIele B KOCTIOMUTE 3a IbTYBaHE,
KOWTO ca MO-CIOPTHO-eNeranTHU. I1o To3u HaunH
Te HsAMA Jla ce MauKar M 1€ ca MPaKTUYHH, HO 32
KJIACUYECKUTE MBXKU KOCTIOMU HaW-BaKHU CHU
ocTaBar ecmecmeeHume mamepuu (KaTo aKIEHT
TOM MMOCTaBs Ha BhJIHATA).

* CnacuUTeJHUSAT CYTHEH € ITPOEKT 3a paHHA
auarHocTuka Ha pak. Kommanusara Jlaiidunaiin
brnorexnonsmxn, cbe cemanuiie Puao, Hesana,
CAIll, oTnens nmoBeye OT YETBBPT BEK 3a Ch3/aBa-
HETO M TECTBAHETO HAa YMHHUS CYTHEH, KOWTO
OTKpUBA HapylleHHUs B IpbAHATA ThKaH H
CUTHAJIM3UpPA 3a Hall-paHHUTE CUMIITOMH Ha PaK.
CamoaHanu3upamusaT CyTHeH, HapeueH iTBra
M3I0JI3Ba NMPUHIUMNIUTE Ha UH(ppadepBeHaTa
TepMmorpadus, KoATo ce OclaHs Ha OTKPUBAHETO
Ha TOIJIMHHHU TYMOPH, KOHTpPAacTUpallH Ha
HOpMaJIHaTa ThKaH. 3a NepHO/a Ha TECTBAHETO Ce
HOCH OJIM30 N0 TSUIOTO, @ HAaKpas CEH30pU W3-
npamar ceopanara uHpopmaius npes3 Murepuer,
3a 1a ObJe aHAIM3UpaHa M0 CJI0XKHHU aJrOpUTMH,
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YUUTO PE3YJITaTH IIBK Ce Mpaliar Ha MmoTpeouTe-
Kara. YMHUST CyTHEH BU3yaJIHO HE C€ OTJINYaBa OT
CIIOPTEH TaKbB, HO € Jajed no-mnojie3eH. Toit e
3aMUCJICH Jla TOMara Ha >KeHH OT BCSIKaKBa Bb3pacT
Jla OTKpPUBAT MBbPBUTE MPU3HALM HA paK Ha
repaara. IlpenBapurtenHute u3clieABaHUS Ha
HOBOBBBEJICHHSI CYTHEH BBPXY MoBedue OT 650
KeHU ca omu TouHm 10 90%, TBBPAM KOMITAHHSITa
MPOU3BOJMTEN, CPAaBHEHH CHC CTAHIAAPTHUS
Mamorpad, OTUUTAI ChC CpeHa TOUYHOCT 10 70%.

* [loruTHYeckaTa AaHTeJa € CMapT
akcecoap, cb3gaZeH oT Oasupanara B JloHgoH
nu3anHepka Menuca KonmbH. Tol ipeacrasiisiBa
sKa, Ch3/1a/ieHa OT ehupHa Osisia TaHTeNna, Hocela
YCEIIAHETO 32 )KEHCTBEHOCT, KpacoTa U JIeJIMKaT-
HoCT. [To-paznu4HoTO TyK 00aue e, 4e KbM JIaHTe-
nara e npukpeneHa LED Osuia cBeTnimHa, KOSITO
MIPEMUIBA HA BCEKU CEAEM MUHYTH W MOJOBHUHA.
ToBa e uecroTara, Ha KOSITO IO CTAaTUCTHUKA Ha
UNICEF B cBeta ymupa 1o eiHo Mmomuue moj 18
TOMIIIHA BB3pacCT M0 BpeME Ha paxkaaHe. B dect
Ha TE3W MOMHYETA, KOUTO TYyOSAT JKMBOTA CH Ha
BCsKa 7,5 MHMHyTa NOpajgd NPEIOTBPATHUMH
oOcTosiTeNICT-Ba - JHUIICa HAa OoOpa3oBaHUE,
BCTHIIBAaHE B Opak W 3a0peMeHsiBaHE Tpeau
HACTBIIBAHE HA IBIHO-JIETUE, KOMOWHUPAHU C
JOWIO 3apaBeoma3BaHe, € MOCBETEHA
"monutnueckara gantena". OCBEH 4e TO3HU
aKcecoap € MHOTO KpacHuB, 1iesiTa Ha KonMbH e 1a
MOBUIIN OCBEJIOMEHOCTTAa M J1a HACHPUYH
nyOIMYHOCTTA Ja CE€ 3aMUCIU 3a KEHHUTE B
MHTEpPHALMOHAJIEH IUUIaH, KOUTO JKUBEST B JIOLIU
OWTOBH YyCJIOBHUSI W JIMIICA Ha aJleKBaTHa MeEIu-
[IMHCKA FPHIKA.

* ToBa e MOsIT OeJ1er € e1Ha aMEePUKAHCKa KOM-
MIAHUS, KOSITO ITPEHACS HHOBATHBHUTE TEXHOJIOTHH
Ha HOBO, MO-MHTUMHO HHMBO. BcW4ko 3amouBa
KOTaTo JABaJieceT U AeBeT roguinHata Gpanuecka e
JIMArHOCTHUIIMPAHA C paK Ha MIUTOBUIHATA XKJIe3a.
Cnen omepamnusTa Ha MOMHYETO, Ha Bpara M
ocTaBa MaibK Oener. ApTUCTUYHUTE MPHUITEIKU
Ha @panyecka, Peitubs Mypascku u JIuz Jlecubp,
W TIpenjiarar Ja HampaBAT Karo OMXKy Komue Ha
Oenera n. Taka ce paxna Opaunst It's My Scar,
yueto MoTOo € "[loTBBpAETE CBOETO MHHAIO M
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oOnevere cosita uctopus'". @upmara uspaborsa
OmxyTa OT cpedpo, 371aT0 U IUIaTHHA 110 U3NpaTeHa
cHUMKa Ha Oenera. LlenTa e nma ce mocTurhe
YHHKaJICH TI0 CBOSI POJI akcecoap, yusaTo popma 1a
e HeTunuuyHa M Ha BbHpoca "KakBo e ToBa?",
HETroBHAT IpHUTexares Ja 3asBu ropao "Tosa e
MosaT Oener". Ha odpunuanuusar cait
(http://itsmyscar.com) Ha Mapkara morar ja Obze
MpociieicHa He caMO KpacuBara u3paboTka Ha
MPUYYIJIUBATE OWXKyTa, HO W Ha JBIOOKUTE M
3aMOMHSIIIN C€ UCTOPHUH 3] TAX - pa3Kas3u 3a KH-
BOTOCTIACSABAIIN CHPJICYHU OTEpAIHH, ONEPAIIH
Ha KOJISTHOTO, Oene3u oT lle3apoBo ceueHwme.
Bewnuku Te3u oTmeuaThiy 1Mo TAI0TO ca Mpech3/aa-
JICHU B PA3JIUYHU 110 pa3Mep U Gpopma NMpbCTEHH,
KOJINETa, TPUBHHU, KOUTO HOCAT €MOLMOHATHA
CTOMHOCT 3a CBOUTE MPUTEKATENN HIIU Ca CIIOMEH
3a TeXkKa, HO criedesieHa OuTKa.

* Kostabopaums ¢ Facebook morpedouresnure
- TOBa OCBIIECTBSIBA M3pACICKUAT Opann Kisim
(http://kisim.com/en/), KOWTO TOKaHBa CBOHUTE
noTpeduTeNn a ydyacTBaT B Ch3/aBaHETO Ha
nu3aliHa Ha KO)KeHa YaHTa 4Ype3 collajHara
Mpexa. MonHusT OpaH] moaabpka CBOATA
Facebook crpanuia Bucoko HHGOpPMaTHBHA U 110
TO3M HAa4YMH C€ CTapae Ja yBeJIHYHu Oposi Ha
¢denosete cu. [Ipen ceoute mrodburenu Kisim naBa
BB3MOKHOCT 3a IVIacyBaHe: M300p Ha CKHUIM 3a
Objeliara yaHTa, MaTepHaii U KaTapaMu, KakTo U
npociensiBaHe Ha LJIOCTHUS AU3aHHEPCKH
npouec. B kpas Ha cbhCTe3aHUETO NPOU3BEE-
HHUETO Ha CbBMECTHMS AM3aliH € KasBa yaHTa 3a
paMo ¢ pazaenuTes, ABa BBTPEIIHU JXK00a U
otaeneHue 3a MobusueH tenedoH. Ta e vact or
npoekra Ha Mapkata CollecTik.

* Sans e MaJ’bK aMEpUKaHCKU OpaHJi, KOHTO
obaye mpaBu MPOOUB B MOJAHMSA MapKeTUHT. Cren
KaTo OpaHAbT MPOjIaBa CBOI CEMITbJI MOJEN JieKa
JSITHA KapupaHa pu3a, TO Te MyCKaT KpouKaTa Ha
apTukyia oHnanH. [Ipu 3akynyBaHe Ha Kpoukara
OHJIAlH, TS CTaBa NPUTEKAHUE B TUTUTAJIEH BU]I U
NOTPEOUTENUTE MOTaT CaMH J1a CH YIIUAT 0 Hes
pu3a. 3a 1a JoKakaT aBTEHTUYHOCTTA Ha Jpexara
cH, Sans u3Ipala 1o nouara OpUruHajieH eTHKET,
KOMTO 12 ObJie 3a1IUT KbM COOCTBEHHUS BADUAHT Ha
pu3ara.
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* Shoes of Prey e aBcTpanuiicku OHIIaMH
MarasuH, KOHTO JaBa BB3MOXHOCT Ha CBOHTE
NOTpeOUTENH Ja Ch3IagaT caMu CBOM COOCTBEH
nu3aiiH Ha 0o0yBKHM, a m3paboTkata obemiaBa
KauecTBO, KOETO J1a 3a/I0BOJIM M Hail-Kalpu3HUTE
kiaueHTu. Korato Biesere B opuumanHus cailt Ha
O6panga https://www.shoesofprey.com/ nmare
BB3MOXXHOCT J]a n30epeTe CTUII Ha 00yBKaTa, BUI U
BHCOYMHA HA TOKA, [[BETOBE W JETAWIU KBM
apTHKyJa, KaKTO M MaTepHajnTe, OT KOUTO Ja ca
n3pabdoreHu oOyBkuTe. Cien KaTo 3aKynmuTe CBOS
MOPHUYKOB MOJIeNT OOYBKM M aKO TOM HE BU ITacBa
TOYHO, OT KOMITAaHUTA C TOTOBHOCT III¢ HaHecar
HEOOXOAUMUTE KOPEKIINH.

e eShakti e nnauiicka OHJIAH KOMIIAHUS 3a
MIPOU3BOACTBO HA JAAMCKO OOJEKJIO MO MOpbhUKa.
dupmara ch3aaBa Ipexu, KOUTO Ja CTOST 100pe He
caMO Ha MaHEKeHa, HO Ja MOAXOXKJAT Ha Mepco-
HAJIHUTE OCOOEHOCTH Ha BCsKa OT/AENTHA >KeHa.
eShakti e xnacupana cpea 100-te Haii-
VHOBAaTMBHM KOMIIaHMHM B cBeTa 3a 2015 r or
Internet Retailer. Ha cailita Ha ¢upmara
(http://www.eshakti.com) Bcska nama Moxe na
n30epe KaKbB BHJT apTUKYJI FICKa J1a 3aKyITH: POKJIS,
NaHTaJoH, noJa, Ton. Cies ToBa uaBa n300pbT HA
MaTepuss U KpoiKa, KaTo MOTPEOUTETUTe HMaT
BB3MOXKHOCT JIa CEJeKTHUpaT CUIyeTa Ha eIuH
apTUKYJ C TEeKCTUJIHUA JIECEH Ha ApyT apTukyi. M
CJIe]T KaTo Bede CTe N30paliu Kpoiika u 1iat, uMaTte
u300p 2 onpeiesIuTe BCUUKH IeTalIH 10 IpexaTa
- KaKbB THII JCKOJITE, pPbKaB U JbDKMHA J1a UMa.
BbBexxaaHeTo Ha MepcOHATHUTE MEPKHU Ha BCSKa
KIIMEHTKA € 33TbJDKUTEITHA YaCT MPH Ch3aBaHETO
Ha OOJIEKJIOTO IO TMOpPBHYKA, KAaTO JaMHUTE HMAT
OTIIIMS J]a TOcoYaT CTaHAapTeH pa3Mep apexa (XS,
S, M, L, XL) unu na BbBear ¢ TOYHOCT CBOHUTE
MEpKHU U 3aJajar cBosiTa BUCOYMHA. Bpemero 3a
JIOCTAaBKa Ha TOTOBATa Jipexa € B pamKuTe Ha 13-17
TTHH.
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