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ABSTRACT

Garment dying offers flexibility in differentiation the winning seasonal colors in apparel supply
chain, lowers production costs and reduces inventory. During the dyeing process, the garment is exposed
to mechanical and chemical action, which leads to a change of particular garment properties, possible
occurrences of defects and decreasing of quality.

A range of fabric samples for shirts and trousers were exposed to garment dyeing treatment using two
different dyeing procedures: dyeing with reactive and dyeing with pigment dyes. Two types of seams were
applied for seaming the cutting parts: superimposed and lapped seam.

The influence of the garment dying treatment type on seam performance was investigated.

The results show that the decreasing of seam strength of reactive dyed garments is greater than the
pigment dyed one. The average seam strength decreasing for both investigates seams types is 14.6% for
reactive dyed and 5.9% for pigment dyed garments. Comparison of seam failure mechanism showed
difference between referential and garment dyed samples.

Key words: readymade garment dyeing, seam, seam class, reactive dyes, pigment dyes

INTRODUCTION

Clothing has always been a permanent part of
human living and culture. The garment industry
features a variety of fashion products to satisfy
specific market demand. Because the today
apparel market is regarded highly competitive, the
apparel companies in striving to remain
competitive on the market relay manly on the
issues generally connected to quality and
innovation and not merely on squeezing prices.

TEXTILE AND GARMENT MAGAZINE

Within this aspect, the features of row materials,
garment performances and quality become very
important.

In general, the garment is manufactured from
previously colored materials. The quantities of dye
for certain product are purchased before the dyeing
process which negatively impact supply chain
management and quick response to market
demands.
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Today, when the lead time to the market is
essential for positioning and success, the coloring
of readymade garment is frequently employed by
manufacturers. In order to differentiate winning
season colors, it is possible to react much more
efficiently towards market demands if the garment
is colored after manufacturing. This includes the
manufacturing of garment from uncolored
materials and trims and coloring after
manufacturing.

For successful accomplishment of readymade
garment coloring process, the particular attention
should be devoted to issues such as: readymade
garment preparation for coloring, materials
shrinkage during the wet processing, the selection
of sewing threads, linings, interlinings and other
trims.

The researches in the part of wet garment
processing point out to possible appearing of
defects, the declining of properties, garment
damaging, as well as the need of preventive
measures to control the process due to possible
diminishing of added value [1, 2]. In the field of
readymade garment coloring, the investigations
have been made on influence of finishing with
direct dyes on the properties of various types of
seams, on colored and uncolored garments. It was

found that there is diminishing of seam properties
after coloring and the influence of stitch density on
seam performance [3]. The researching of sewing
threads damaging suggests on 30 1o 40% loss of
strength of needle cotton sewing threads during the
stitch forming action and on differences in the
degree of thread damage related to sewing thread
fibre composition and fabric structure [4]. The
potential problem in manufacturing colored
readymade garment is possibility of seam
puckering appearance in application of cotton
sewing thread of high diameter. It was shown that
seam puckering is related to laundering and drying,
as well as to the seam construction [5, 6].

The objective of the paper is further
investigation of properties of seam after
readymade garment dyeing with reactive and
pigment dyes.

EXPERIMENTAL

A range of 100% cotton woven fabrics for
manufacturing of readymade garment colored
shirts and trousers has been investigated. The
investigated samples are dyed with pigment and
reactive dyes. The features of investigated samples
fabrics are depicted in Table 1.

Table 1
The properties of the fabrics for readymade garment dyeing
Designation Fibe composition Weave Fabric weight, g/m’
Shirt fabric
S1 100% cotton Plain 111.8
S2 100% cotton Plain 123.3
S3 98% cotton 2% elastane Plain 145.7
S4 98% cotton 2% elastane Twill 187.2
Sf12 100% cotton Plain 204.3
Sf14 100% cotton Plain 2243
Sf19 100% cotton Plain 252.8
Trouser fabric
Tl 100% cotton Twill 198.5
T2 100% cotton Twill 269.1
T3 98% cotton 2% elastane Twill 280.6
T4 98% cotton 2% elastane Twill 287.4
Pocketing fabric
P1 100% cotton Plain 73.9
256

CMANCAHUE "TEKCTWUJT N OBJIEKJ1IO"



BPOI19/2018

Sewing thread of 100% cotton was used for
seaming, with defined thread count, needle size
and stitch density. The seams types of class 1 and 2
are chosen for seaming garment panels, since these
types of seams are most frequently used in sewing
this kind of products: seam type of class 1
(superimposed), stitch type 301 and seam type of
class 2 (lapped), stitch type 2x401 (Figure I). For
the sample P1, which is used for construction of After dyeing process, the samples have been
pockets, the stitch type 401.504 (safety stitch) is  investigated on fabric and seam strength by EN
used since this type of stitch is frequently used in  ISO 13934-1 and EN ISO 13935-2 on Tinius
sewing pockets. Olsen HSKT SDL Atlas tensile tester.

After seaming the samples are subjected to the
process of dyeing. The special preparation of the RESULTS AND DISCUSSION

Figure 1 Seam types of class 1 (a) and class 2 (b)

samples is done by connecting them in larger The results of seam efficiencies as of referential
samples. The samples are dyed with pigment and samples for seam class 1 and 2 in both directions
reactive dyes in industrial environment. are shown in Table 2.
Table 2
Seam efficiency of referential samples
Designation Seam efficiency (%)
Class 1 (warp seam) | Class 1 (warp seam) | Class 2 (warp seam) | Class 2 (warp seam)
Shirt fabric
S1 65.5 84.8 104.2 113.1
S2 43.9 / 107.0 /
S3 40.4 / 914 /
S4 27.2 87.1 83.9 116.0
Sf12 88.6 76.6 96.7 105.7
Sf14 89.2 353 98.4 88.9
Sf19 101.3 28.4 104.9 63.3
Trouser fabric
Tl 31.5 75.0 87.6 97.7
T2 45.2 60.4 104.9 111.5
T3 56.4 51.7 114.1 98.5
T4 37.7 51.0 90.1 98.4
Pocketing fabric
P1 (301) 78.7 79.7 / /
P1 (401, 504) 88.2 80.1 / /

The results obtained for seam class 1 show big  the seam strength higher than fabric strength. So
differences in seam efficiency values ranging from the seams of class 2 can provide higher quality of in
27.2 to 89.2%. The efficiency of seam class 2 is terms of seam efficiency.
much higher and ranges from 63.3 to 116%, which The figures 2-5 show the strength of the seams
means the strength of the seams obtains values for referential, reactive dyed and pigment dyed
much closer to fabric strength. Some samples have  garments for seams of class 1 and 2 seamed in warp

TEXTILE AND GARMENT MAGAZINE 257



and weft direction. The results show that after
garment dyeing processes the seam strength
decreases.

The decreasing of class 1 seam strength in both
seaming directions is found for both types of
dyeing treatments.

For the seams of class 1 in weft direction, the
average seam strength decreasing compared to
referential samples is 15.8% for reactive dyed
samples and 5.5% for pigment one. For the same
class of seams in warp direction, the reduction of
the seam strength is 13.2% for reactive and 6.4%
for pigment dyed one.

Both seam types obtain similar values of
strength reduction after dyeing with reactive dyes:
the seams of class 1 show strength reduction from

=
&

Seam sireagth, N
B

s

9.9% to 29.4%, while the seams of class 2 the
reduction of strength is from 9.9% t0 26.0%.

In general, the pigment dyed samples show
lesser strength reduction compared to reactive
dyed. On average, for both seam types, the strength
loss after reactive dyeing is 14.6%, while after
pigment dyeing it is 5.9%. So, much higher
reduction of seam strength is found for reactive
dyed garment.

Opposite to reactive dyeing, pigment dyeing
garments show different strength reduction
regarding seam class: for the seams of class 1, the
percent of reduction ranges from 0.3% to 15.9%,
while for the seams of class 2 it ranges from 1.0%
to 6%. So, the seams of class 2 show lesser strength
loss than seams of class 1.
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Figure 2 Seam strength of referential samples, seam class 1, warp seamed samples
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Figure 3 Seam strength of referential samples, seam class 1, weft seamed samples

258

CNMNCAHUE "TEKCTWUJ N OBNEK1O"



BPOI 9/2018

450 —

o

50 | 8

300 |
Ed
5255 | . b : ; B L
=
;ma. I i - - : E

3

150

100 4 ) 1l | 1 L

SO

o : .

& o B 4’{} 4\-1' o ol o

At

M B e

i Figment

<4 b

Figure 4 Seam strength of referential samples, seam class 2, warp seamed samples

290 4 ] ]
200 +
: N
ot
o o o g

nk

o

" ETH
H Banciien
H Pgment
B |
A% 41

o v

Figure 5 Seam strength of referential samples, seam class 2, weft seamed samples

The seam break can be result of thread break in
the seam, the fabric break, or both. For referential
samples, the breaking of the seam was found to be a
result of breaking of sewing thread and breaking of
fabric. For reactive dyed samples, there are cases
where the breaking of the seam is result of only
breaking of thread. The same is observed for
pigment dyed samples but in fewer cases.

TEXTILE AND GARMENT MAGAZINE

CONCLUSION

The seam efficiency of referential samples
ranges from 27.2 to 89.2% for seam of class 1 and
from 63.3 to 116% for seams of class 2.

The reactive dyed garments show greater
decreasing of seam strength compared to pigment

dyed.
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For weft direction seams of class 1, the average
seam strength loss is 15.8% for reactive dyed
samples and 5.5% for pigment one. For warp
direction seams of the same class, the loss of
strength is 13.2% for reactive and 6.4% for
pigmentdyed one

The dyeing with reactive dyes results in similar
reduction of seam strength for both types of seams:
from 9.9% to 29.4% for superimposed seams of
class 1 and from 9.9% to 26.0% for lapped seams
of class 2.

The average seam strength loss for both seam
classes is 14.6% for reactive dyed and 5.9% for
pigment dyed garments.

Comparison of seam failure mechanism
showed difference between referential samples
and reactive and pigment dyed samples.
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PE3IOME

Kypxymunvm (Curc) npumedsicasa npomugoevsnanumennd, aHmuMukpooHa u npomueomymMopHa
akmuenocm. Heeo060mo KIUHUYHO NpuiodceHue ce O0SPaHudasd Om UKIIOYUMENIHO HUCKAMA MY
so0opazmeopumocm u ouonanuunocm. Ilonyuenu Osxa Ho8U GlakHecmu mamepuanu ¢ no0obpexa
pasmeopumocm Ha Curc. Ilpu mosa, yacmuyu om Curc/PVP 6sxa ycnewHo enexmpopasnpsCHamu
8vpxy 61axknecmu mamepuanu om yenynosen ayemam (CA) nonyuenu upe3 eneKmpoosiaKkHABAHE.
Mopdgonoeusma na nonyuenume éirakHecmu mamepuanu beuie HabarOA8aHa Ha CKAHUP AU e1eKMPOHEH
muxpockon (CEM), kamo CEM mukpocpagpuume nokaszaxa, ue 8vpxy eiakHama ce HAOI00a8am
enekmpopasnpvcuamu yacmuyu om Curc/PVP, koumo ca omoenenu eOna om opyea u ca pagHOMepHO
pasnpedenenu 6 obema na mama. Pesynmamume om penmeenocmpykmyprus ananus noxaszeam, ye Curc
e g amopgno cvcmosinue. [Iposedenomo in vitro oceoboxcoasane nokasa, e Curc ce 0c6006024c0oasa 6 no-
eonama cmeneH om nonydenume 6 Hacmosujemo usiceogsane Curc/PVP-on-CA mamepuanu 6 cpagnenue
¢ mamepuanu, 6 koumo Curc e gxatouen 6v6 gnaxkua om CA. B oonvinenue, mamepuanume, cbOwvporcawu
KYPKYMUH, nposeseam awmubakxmepuanina akmugnocm cnpsamo I pam-nonoscumennu 6axmepuu
Staphylococcus aureus (S. aureus) u npomusomymopra akmuenocm cnpsamo Hel.a mymopnu knemxu.

KuarouoBu aymm: xypkymum, yenynosen ayemam, NOIUSUHUINUPOTUOOH, el1eKmMpPOOBIaKHABANE,
enekmpopasnpvckeawe, S. aureus, HelLa
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CURCUMIN-LOADED FIBROUS MEMBRANES
WITH COMPLEX ARCHITECTURE AND
BIOLOGICAL ACTIVITIES
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ABSTRACT

Curcumin (Curc) exhibits anti-inflammatory, antibacterial and antitumor activity. However, its
clinical application is limited by its poor bioavailability related to its extremely low water solubility.
Novel fibrous materials allowing increased release of Curc were obtained. The materials consisted of
electrospun fibers from cellulose acetate (CA) decorated with electrosprayed Curc/polyvinylpyrrolidone
(Curc/PVP) particles. The morphology of the obtained fibrous materials was observed by scanning
electron microscopy (SEM). The SEM micrographs showed that separated and evenly distributed
particles of Curc/PVP were deposited on the surface of the mats and on the inner layers of the mat. X-ray
diffraction studies showed that Curc was in amorphous state. In vitro studies demonstrated that Curc
release was facilitated from the Curc/PVP-on-CA mats compared with the materials in which Curc was
incorporated in the CA fibers. Moreover, the curcumin-containing materials exhibited antibacterial
activity against Gram-positive bacteria Staphylococcus aureus (S. aureus) and high cytotoxicity towards
HeLa tumor cells.

Keywords: curcumin, cellulose acetate, polyvinylpyrrolidone, electrospinning, electrospraying, S. aureus,
HeLa
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YBOJ

N3BecTHO €, ye KypkyMuHBT (Curc) nputexa-
Ba CBHBKYIIHOCT OT LICHHM CBOMCTBa. Jloka3zaHO e
HETOBOTO aHTHOAKTEPHATHO [ | |, aHTHOKCHIAHTHO
[2], anTHKOAryNaHTHO [3 ], IPOTUBOBB3NAIUTEITHO
[4] u mpoTuBOTYMOpPHO AeiicTBue [5]. 3BecTHO €
omre, ye Curc-bT € MHOTO cl1ab0 BOJOPA3TBOPUM
BbB BOJIa U B TEJIECHU TEUHOCTH, U TOBA CHIIHO
3aTpyAHsIBa JOCTUTAHETO Ha HEOOXOAUMUTE
TepaneBTUYHU KOHIeHTpanuu. Kem Tazu
TPYIHOCT TpsOBa na mpubaBUM U HeErosarta
HECTaOMJIHOCT KbM CBETIIMHATA U JIECHOTO MY
TEPMUYHO OKHclieHue [6]. BkirouBanero Ha Curc
B MOJIMMEPHU MaTpUIM C€ OYaKBa Ja € €IUH OT
YCHEIIHNUTE TOAXOAM 3a MPEeOoAOIsIBAaHEe HA HSIKOU
OT MOCOYEeHHUTE HeaocTaTbuu. MHTEpecHHU
Bb3MOKHOCTH B Ta3W HACOKa Ipejyiarar eJIeKTpo-
OBJIAKHSBAHETO U €JIEKTPOPA3MpPbCKBAHETO. Te ce
HaJIOKMXa KaTO MHOTO MEePCIEKTUBHU TEXHUKH 3a
MOJTy4aBaHETO Ha MUKPO- U HAHOCTPYKYypHpaHU
MaTepuaiu ¢ OMoJOrMYHa akTuBHOCT [7, 8]. B
€JEKTPOOBIAKHEHUTE IOJUMEPHU MaTepUalIU
MoOraT Jia ce BKJII0YAT pa3InYHU HUCKOMOJICKYJTHU
OHMOJIOTMYHO aKTUBHU BEIIECTBA KAaTO MOTYYCHUTE
MaTepuald MOoraT Jla HaMepsT NPWIOKEHHE B
MeauiHata u papmanusaTa [9-11].

Curc oOpa3yBa BOJOpPOTHU BPB3KH C HSIKOU
MoJiuMepH  KaTto: mnoinuBUHWINUponuaoH (PVP),
nonuetwienrukon (PEG) u unenynosen amerar
(CA), xaro nmpeMuHaBa OT KPUCTAIHO B aMOP(HHO
cecTosinue [12-14]. B macrtosimara pabora e
MOKa3aHa Bb3MOXXKHOCTTA Ja C€ MOoJyyaT HOBU
BJIAKHECTHU MaTepuaiy oT uemnyno3eH auerar (CA)
u nonuBuHUIATHpoaunoH (PVP), ceabpxkamniu
KypkyMuH. Iloka3zaHa € BB3MOXHOCTTa 3a
MoJyJIMpaHe Ha npoduia Ha 0CBOOOXK/IaBaHE Ha
KypPKYMHUH 4pe3 MOIXO/AI] MoA00p Ha ChCTaBa Ha
MoJIMMEpHaTa Marpuila U u300p Ha MeToAa Ha
nosyyaBaHe (eJeKTPOOBIAKHIBAHE WU €IHO-
BPEMEHHO €JIEKTPOOBJIAKHSABAHE C €JEKTPO-
pasnpbckBane). OLEHEHO € W BIUSHUETO Ha
ChCTaBa M CTPYKTypaTa Ha BIAKHECTUTE MAaTOBE
BbpPXy OMOJIOTMYHOTO MOBEJCHHUE MPU KOHTAKT C
MaTOr€HHU MUKPOOPTraHU3MHU U TYMOPHH KJIETKH.

EKCIHEPUMEHTAJIHA YACT

Mamepuanu

baxa wmsnonssanu_nenynosen aunerar (CA,
Sigma-Aldrich) ¢ Mn = 30 000 g/mol wu
ChAbpXKaHUE Ha aueTwiHu rpynu 39.8 Tern.%,
nonuBuHwInHponuaon (PVP, Fluka) ¢ M, = 24
000 g/mol m xypkymun (Curc, Merck).
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N3non3Banusat aneroH Oeme 4.3.a. (Sigma-
Aldrich).

Ilonyuagane na énaxknecmu mamoge

Curc Oemie BKJIIOUEH B €JIEKTPOPa3NpbCHATH
yactuuu oT PVP, xouto ca ominoxxkeHu BBPXY
esleKTpooBiakHeH! BiakHa oT CA. Pa3TBopbT Ha
PVP e ¢ xoHnentpanus 5 ter1.% B ameToH/Boaa
(80/20 v/v). Coabpikanueto Ha Curc B Hero e 10
TeT1.% CIpsMO TETJIOTO Ha rmoumepa. Pa3zTBop Ha
CA c¢ xonnentpanus 10 tern.% B ameroH/Boma
(80/20 v/v) Gerie mOAIOKEH HA EICKTPOOBIIAKHSI-
BaHe, a pa3TBop Ha Curc/PVP Gerre momioxkeH Ha
eJNeKTpopas3npbckBaHe. To3u TUIT Marepuanu ca
o6o3nauenu karo Curc/PVP-on-CA.

Marepuammure ot tuna Curc/PVP-on-CA ca
MOJy4YeHU Ype3 W3IOJ3BaHE Ha: JIBE IMOMIIH,
noctassau (i) pastBop Ha CA u (ii) pa3TBOp Ha
Curc/PVP. ITommure 0sgxa IOCTaBEHU HOJA BI'BJI
180° cnpssimo BepTALms kosekrop (1000 rpm).
CxkopocTTa Ha mojiaBaHe Ha pa3TBOpHUTE Oerie 3
mL/h. PazcTrossHHeTO OT BbhpXa Ha MIJIUTE JI0 KO-
nekrtopa Oeme 15 cM, a MPUIIOKEHOTO HAarpe-
xenue: 25 kV.

3a cpaBHeHHE OsiXa MONTYYCHH M BIAKHECTH
MaToBe CaMO OT IIETYJIO3€H aleTar W TaKWBa C
BKTtoYeH Curc BTax [15].

Oxapakmepu3upane Ha 61aKHecmume
mamepuanu

Mopdonorusita Ha BIAKHECTUTE MaTepUaTU
Oele HaOMOAaBaHa Ype3 CKaHUpallla eIEKTPOHHA
mukpockonus (CEM). IIpobure (1 cm’) 6sxa
MIOKPHTH O] BAKYYM ChC 371aTO ¥ aHATM3UPAHU Ha
Jeol JSM-5510 (Jeol Ltd., SAAnonus). CpenHust
nUaMeThp Ha BIakHara Oelle OMpeJeNeH C
nomomra Ha codryep Image J, mocpencTBom
n3MepBaHe Ha moHe 20 Mpou3BOIHO M3OpaHU
Bi1akHa oT Tpu pasznuunu CEM wmukporpadum,
o610 60 m3mepBanus. Mopdosorusta Ha BlakHa-
Ta Oellle OlleHEeHa C MOMOIITa Ha KPUTEPUUTE 3a
KOMITJIEKCHA OIIEHKa Ha eJIEKTPOOBIAKHEHH MaTO-
Be [16]. PeHTreHOCTpYKTYpHUAT aHanu3 Oere
OCBHIIECTBEH MpPU CTailHa TemIeparypa Ha
pentreHoB audpakromerpp D8 Advance ECO
Bruker AXS. KontakTHuS BI'b 01l OMpeecH
upe3 anapar Easy Drop DSA20E KRUSS GmbH
(I'epmanus). Kanku ot neitonusupana Boga (10
ulL) 6sixa HaKaraHu BbPXY TECTBAHHUTE OOpa3IId.
CroifHOCTTa Ha KOHTaKTHUS BI'bJI Oellle OCpeHe-
Ha oT Haii-Masko 10 u3mMepBaHus 3a BCsiKa mpooda.

OcBobOoxkaaBaHeTO Ha KypKyYMHUH Oemie
u3cneaBano in vitro ipu 37°C B arierares Oydep ¢
pHS5.5, iiorHa cuna 0.1 (CH,COONa/CH,COOH)
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ceabpkany PVP (ameraren Oydep/PVP = 98/2
v/v). Maroserte 6s1xa norornenu B 100 mL 6ydepen
pa3TBop mpu pa3zdspkBaHe 150 r/min Ha
eJIeKTpOMarHuTHa Obpkanka. Ha ompeneneHu
MHTEpPBAlld OT BpeMe Osxa B3eMaHHU aTuKBOTH OT
W3CJIeIBaHUS Pa3TBOp W Oelie CHeTa TIXHATa
abcopO1ust mpu AbKMHA Ha BhiaHata 440 nm.
KonudecTBOTO Ha OTACIEHUS KyPKYMUH C TCUCHHE
Ha BpEeMeTO Oele OIpeaesieHO ¢ IMOMOIITa Ha
KaJuOpOBbYHA KPUBA.

AHTHOaKTepraIHaTa aKTUBHOCT HA MAaTOBETE
cupsmo ['pam-nionoxxutennu Oakrepuu S. aureus
Oemie olleHeHa Yype3 M3MOJI3BAHE METoJa Ha
npeOposiBaHE HA TMPESKHUBEIIUTE KICTKH. bakte-
puanaute kiaetku S. aureus (NBIMCC 749) 6s1xa
nocTaBeHH OT HammonanHa OaHka 3a MPOMMII-
JICHH MUKPOOPTaHU3MH H KJIETHhYHH KYITYypH
(bparapus).

berie ochiiecTBEHO OIBETSIBAHE HA sipaTa Ha
HelLa xmerku ¢ 4',6-nuamMunO-2-GeHUITHIOT
(DAPI). Knetkure (1 x10° xnmeTku/smka) Osixa
KyJATUBUPAHU B MPUCHCTBHUE HA MaroBeTe 3a 24
yaca. Cien ToBa, KJIETKUTE Osixa (UKCHpaHU M
Moponorusita Ha sigpata Oeire HaOIOAaBaHa HA
¢dnyopecuenten mukpockon (Leica DM 5000B,
I'epmanms).

PE3VIITATH

B Hacrosmiero uzcienBaHe U3MOJ3BaxMe €11-
HOBPEMEHHO TEXHUKHUTE Ha €JIEKTPOOBIIAKHSIBAHE
U E€JEeKTpOpa3NpbCKBAaHE 3a BKJIKYBAHE U
crabunuzupane Ha Curc B yactuiu ot PVP, xouto
ca OTJIOKEHH BbpXY BiiakHecT MaTepuan oTr CA.

Ha @uzypa 1 ca npencraenu CEM mukpo-
rpadun Ha BrakHecT Marepuan ot Curc/PVP-on-
CA. 3abensa3Ba ce, ye BbpXy BinakHara oT CA ca
otnoxenu vactuuu ot Curc/PVP. ToBa ce
MOTBBPIKaBa U OT HAOJII0JJaBaHETO HA MaTepUaIH-
Te Ha (QIyopeclieHTeH MUKpockom, kbjaero Curc,
BKiItoueH B PVP wactumure, ¢ayopecuupa.
Oo6pasyBane Ha Curc/PVP wactumm ce HabmonaBa
KAaKTO IO IMOBBPXHOCTTAa Ha MaTa, Taka U BbB
BBTPEIIHOCTTa My. ToBa € 10Ka3areicTBO, 4e
M3I0JI3BaHUTE KoHIeHTpanuu Ha Curc/PVP
pa3TBOpa ca MOAXOASIIN U BOMAT 0 0OpazyBaHe
camo Ha otnenau yactui. CEM mukporpadunte
U CHUMKHUTE OT (pIyOpPECIIEHTEH MHKPOCKOM IO-
Ka3BaT, Y€ €/IHa 3HAYUTEJIHA YacT OT MOJyYCHUTE
YaCTHUIM C€ HaMUpaT BbpXy BiakHata oT CA, karo
ce 3a0ems13BaT M YaCTHIIH, KOUTO Ca PA3MOJI0KEHU B
MIPOCTPAHCTBOTO MEK/Iy BJIAKHATa WJIM ca pasIio-
JIO’)KEHU BHPXY MO-JA0THUTE €TaXXH OT BIakHa. Toa
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€ JIOKa3aTeJICTBO, Y€ MPU CHHXPOHHO EJIEKTPO-
OBJIaKHSIBaHE/€IEeKTPOPA3NMPbCKBAHE BBPXY
BCUUKH CJIO€BE, M3TPpaXKJallld MaTa, UMa BJIaKHA,
KOUTO ca JeKopupaHu Cc dacTunu. CpeaHusT
nuaMeTsp Ha BrakHata or CA e 780 = 110 nm, a
CpPEeAHUAT AUAMETHP HAa YAaCTUIUTE OKOJIO
1200£250 nm.

@uzypa 1 CEM muxporpaduu 1 CHUMKa OT
(hryopecrieHTeH MUKPOCKOIT (BMbKHATa (Urypa) Ha
BiakHecTH MatoBe oT Curc/PVP-on-CA:

A. Ha IOBBPXHOCTTA Ha Mara U
B. BbB BETpEUIHOCTTA HA Mara.

PeHTreHoCTPYKTYpEeH aHAJIN3

Pentrenorpamu Ha CA mar (Queypa 2A),
Curc/PVP-on-CA mar (@uzypa 2b) n Curc Ha
npax (@uzypa 2B), 3ancanu B o0xBart 20 ot 10 10
60° ca npencraBenn Ha @ueypa 2. PeHTreHo-
CTPYKTYPHHUST aHalu3 MOKa3Ba, Y€ MAaTOBETE OT
CA ca amop¢uu. To3u pe3yaTar € B CbOTBETCTBHE
¢ pe3ynraru, noirydenu ot Zhou et al. [17].

Ha @uczypa 2B e npencraBeHa peHTTeHOIpa-
Mmata Ha Curc (1mpax), KbAETO SCHO c€ 3a0esi3BaT
OCHOBHHUTE AU(PPaKIIMOHHU MHKOBE 3a Curc, KOUTO
ce HabOmromamar mipu 26 = 14.5°, 17.2°, 18.2° u
23.3°. Ilpu Curc/PVP-on-CA mara (Quzypa 25)
He ce 3a0ess13BaT XapaKTepUCTUYHUTE MMUKOBE 32
Curc, xoeto goka3Ba ue Curc, KOMTO € BKIIIOUYCH B
yactuute or PVP u enextpopasnpbCcHAT BbPXY
BnakHata oT CA, € BaMOp(HO ChbCTOSTHHE.
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@uczypa 2 Pentrenorpamu Ha: A. CA mar,
b. Curc/PVP-on-CA mat u B. Curc Ha mpax.

KoHTaKTeH bI'bjl Ha BJJAKHECTHTE MATOBE

N3mepeHnu Osixa KOHTAKTHHUTE BIJIW Ha
OMOKpSIHE CIPSIMO BOJIa Ha BJIAKHECTUTE MAaTOBE
or CA, Curc-in-CA, u Curc/PVP-on-CA.
VeraHoBeHO Oellle, ue CTOMHOCTTAa Ha KOHTAKTHHUS
BI'bJI 3aBUCH OT ChCTAaBa HA MOJYYECHUTE MATOBE.
ToimsiMa CTOMHOCT Ha KOHTAKTHHS BI'BJI O€lle
usMmepena 3a marosere or CA, kKouto ca
XuIpo(OoOHN ChC CTOWHOCT Ha bI'bia - 123°+2°.
Haii-ronsma cTOMHOCT Ha KOHTAKTHHSA BI'BI OT
129.4+3.8° Gemre u3mepena npu marosere Curc-
in-CA, KoeTo ce OBbKM Ha BKIIIOYBaHe Ha
XuApo(HoOHOTO OMOJIOTUYHO AKTUBHO BEIIECTBO
Curc. YcraHoBeHo Oelie, ue MaTOBETE, MOITYYEHH
ype3 enekTpooniakHaBaHe HA CA U enekTpopas-
npbckBaHe Ha Curc/PVP umar Hali-manka
CTOMHOCT Ha KOHTAKTHHUSI BIBJI: 81°+2.5°.
3abensa3Ba ce, 4ye M00aBIHETO Ha BOJOPA3TBO-
pumus nonumep - PVP B mara Bogu 1o xuupo-
(bunu3upane Ha MaTa ¥ 10 HaMaJIsiBaHE Ha HETOBHS
KOHTAKTEH BI'BII.

Invitro ocB000OK/1aBaHe HA KYPKYMUH

B nureparypara uMa 1aHHU 32 U3MOI3BAHETO
Ha PVP karo crabummsupami areHT 3a ciiabo
pPa3TBOPUMH JICKAPCTBEHU BEIIECTBAa KaTO TOM
rozrnoMara TAXHoTo pa3TBapsiHe [ 18].

OcBoOoxmgaBanero Ha Curc ot Curc-in-CA n
Curc/PVP-on-CA BnakHecTu matroBe Oermie
MIPOCIIEICHO CIEKTPOPOTOMETPUIHO B aleTaTeH
oydep/PVP (98/2 v/v) m e mpencraBeHO Ha
@uzypa 3. Kakto ce Buwxaa ot purypara, Curc ce
OTJIelIs Hali-0aBHO M B Hali-MaJsika crereH ot Curc-
in-CAwmara. [1o 360 MUH. OTEICHOTO KOJIUYECTBO
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Curc ot xunpodobuus Curc-in-CA mat e 14%.
Curc ce oTaens MHOTO MO-ObpP30 M B IMO-TOJISIMA
cTeneH 70 okojio 64%., Korato € BKJIOYEH B
yactuun oTr PVP, kouTo ca pa3moyioxkeHH o
MOBBPXHOCTTA Ha BiakHaTa oT CA.
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@uzypa 3 OcBoboxmasane Ha Curc ot Curc-in-CA
(0) u Curc/PVP-on-CA (m)Pesynrarure ca
NPE/ICTAaBeHN KaTo CPEJHU CTOWHOCTH OT TPU
OTJICITHH U3MEPBaHHMSI ChC CHOTBETHUTE CTAaHIAPTHU
OTKIIOHEHUs; arierareH Oydep/PVP (98/2 v/v), pH
5.5, 37°C, #ionna cuna 0.1.

Mukpo0roJI0ruYHU U3CJIeABAHMUS

beme wu3cnenBana anTubakTepuamHaTa
AKTUBHOCT Ha BJakHecTu Marepuanu oT CA,
Curc-in-CA u Curc/PVP-on-CA marose crpsimo
MaTOT€HHUS MUKPOOPTraHu3bM S. aureus. bpost Ha
MpEeXUBEIUTE OaKTepUAJHU KIETKU Oemre
oTpesieNieH Ype3 MocsiBaHe U mpedposiBaHe BbPXY
TBBbpJa cpena. Ha @uzypa 4 e npencraseH Oposit
Ha MPEKUBEITUTE KICTKU S. aureus KaTto QpyHKIIHs
OT BPEMETO. 32 CPaBHEHHE ChILIO TAKA € MPEeCTa-
BEHO W Pa3BUTHETO HA KOHTPOJA OT OAKTepUATHH
KJIETKH S. aureus. YCTAHOBEHO €, Y€ KOHTPOJIUTE
C€ pa3BUBAT HOPMAJIHO 332 BPEMETO Ha EKCIIEpH-
MenTa. ChIno Taka ce 3abeis3Ba, ye mMat oT CA,
KOATO HE ChAbpKa OMOJIOTMYHO aKTMBHATa CyO-
CTaHIMsI, HE TMOTHUCKAa Pa3BUTUETO Ha OakTe-
pHUANHUTE KJIETKU U cliesl 24-4acoB KOHTAKT Opost
Ha KJIeTKuTe € HaJ 6 norapurbma. Kakro ce Buxkaa
oT ¢urypara, iMa HaMajsiBaHe Ha Opost Ha KJIET-
KHUTE CJell 2-4aCOB KOHTAaKT Ha MaTOBETE, ChIbP-
KAl KYpKyMHH, ¢ OaKTepuanHarta CyCIeH3Us.
Hemo moseue, mar Curc/PVP-on-CA, xoiito e
OWJ1 B KOHTAKT ¢ OakTepuaaHHU KIETKH S. aureus
cien 24 yaca e yOus1 BCUUKU OaKTepuu.
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@uczypa 4 JlorapuThbM OT OpOS HA JKUBHTE
OaKkTepuaHU KIETKH S. aureus Kato QyHKIHS OT
BpeMeTo (B 4acOBe).

OugersiBane c DAPI

berire ochIiecTBEHO OIBETABAHE HA sIpaTa Ha
HeLa tymopuu knerku in vitro. Ha @uzypa 5 ca
NpeJICTaBeHU CHUMKH OT (IyOPECICHTCH
MUKpOCKOIL. [Ipu KIeTKuTe, KOHTAKTyBaJIl C Matr
or CA, ce 3abens3Ba, 4e sifpara ca WHTAKTHH,
OBAJTHM U C PAaBHOMEPHO pa3mpeesieH XpOMaTUH
(@uzypa 5A).

-A
-F

QDuzypa 5 OnyopeciieHTHH cHUMKY Ha Hela kietku,
KOHUTO ca OMJIM B KOHTAKT C MaTOBE:
A. CAub. Curc/PVP-on-CA.
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[Ipn KIeTKHTE, KOUTO Ca KOHTAKTYBAJIU C
MaToBe, chabpykamm Curc, ce 3abens3Bar mpome-
HU B sJIpaTa: HEXOMOIECHHO pa3NpeNesICHUE Ha
XpOMaTuH, (pparMeHTHpaHe Ha siapara u oopasy-
BaHe Ha anonToTu4HU Tena (Puzypa 5b). Ycrano-
BUXME, Y€ Hal-BUCOKA LIUTOTOKCUYHOCT CIIPSIMO
HeLa paxoBu kiiektu ce HaOnromaBa mpu Mara ot
Curc/PVP-on-CA (@uzypa 5b).

3AKITIOYEHUE

[TonyyeHn ca ycCmemHo e€JeKTPOOBIAKHEHHU
Marepasn oT CA, KOUTO ca IEKOPUPAHHU C YACTULIN
ot Curc/PVP. Ilpu ToBa, yactuiute 0sxa eJ1eKTpo-
pa3snpbCHATH BbPXY BIAKHATA C LIE€J MOAYJIHpaHE
Ha OMOKpPSHETO Ha BJIAKHATa M IOJANOMAaraHe
pa3TBapsiHETO U OcBoOOkIaBaHeto Ha Curc oT
IIOJIyYEHNUTE Marepuaau. YCTaHOBUXME, Y€ M3-
noBaHeTo Ha PVP Boau 1o xunpoduausupane
Ha MaToBeTe W MO-0Bp30 OCBOOOXKIaBaHE Ha
(GbeHomHOTO ChequHeHHe OT TsaX. B nmombiHeHwue,
MaroBeTe, chabpxkamu Curc, MposBsBaT aHTU-
OakTepualHa aKTUBHOCT cpelyy S. aureus H
MIPOTUBOTYMOpHA akTUBHOCT cupsimo Hela pako-
BU KJIETKH.
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U3CNIEABAHE BTMAHUETO HA HAHOPA3SMEPHUA
YACTULUMN HA SiC, BbPXY BAJINCTUHHUTE
XAPAKTEPUCTUKU HA NONTMETWUJIEH
C BUCOKO MOJIEKYJIHO TEINO (UHMWPE)

NMera FTEHYEBA', Kpaca KOCTOBA? Qumutbp KUPKOB?, Cawo AJIEKCAHAPOB?
NHcTuTyT Nno otbpaHa "Mpodecop LiBetaH Jlazapos”,
rp. Codusa 1592, 6yn. "npood. LisetaH JTlazapos" N°2
e-mail: p_gencheva@abv.bg; krasa.kostova@abv.bg

PE3IOME

Hscneosano e snuanuemo na nanovacmuyu (SiC) apmupanu ¢ nonu (6unun Oymupan) PVB, nanecenu
8bpXY nonuemuneHn ¢ yimpa eucoko monexkyino meeno (UHMWPE). Om nposedenume 6anucmuynu
usnumearnusi 8vpxy xomnozumua cucmema UHMWPE/PVB/nanaopasmepen SiC. Ananuzom Ha
npogedeHume UsNUmMeanusi NOKA3ea NOBUULABAHEe HA OATUCMUYHAMA YCMOUYUBOCH C NOBUULABAHE HA
KOIUYeCmeomo HAHOPAZMEPHU YaCMUuyu HA NOBbPXHOCMMA HA UMNAPESHUPAHUS NOJUEmUTIEH.
H3zcnedsanu ca obpasyu 3a AKOCM HA ONBH, KAMO 8 NOMEbPACOEHUE HA DATUCMUYHUME USNUMBAHUS Ce
Habn00asa noGUULABAHe HA CULAMA HA ONbH C NOBUMABAHE HA CbObpicanHuemo Ha HapasmepHus SiC.
Macama na eounuya nnow napacmea c oxkono 10% c Hapacmeare Ha KOIUYECMBOMO HAHOYACMUYLL.
Kauecmeomo na umnpeenupanemo na nonuemunen ¢ sucoxo monexynno meeio (UHMWPE) ¢ PVB u
oucnepeupanu SiC HaHoOYacmuyu ce AHATU3UPAM Ype3 CKAHUPaud e1eKmpOHHA MUKPOCKONUSL.

Knwuoeu oymu: cpeocmea sa unHousuoyanHa OanucmudHa 3awumad, NOIUEMUNIEH C BUCOKO
monexynno meano (UHMWPE), nonusunun 6ymupan PVB, SiC.

STUDY THE IMPACT OF NANOPOWNDERS SiC
ON THE BALLISTIC CHARACTERISTICS
OF ULTRA-HIGH-MOLECULAR-WEIGHT POLYETHYLENE
(UHMWPE)

Petya GENCHEVA', Krasa KOSTOVA?, Dimitar KIRKOV>, Sasho ALEKSANDROV?
Bulgarian Defence Institute "Professor Tzvetan Lazarov",
Sofia 1592, "Professor Tzvetan Lazarov " blvd. N2
e-mail: p_gencheva@abv.bg; krasa.kostova@abv.bg

ABSTRACT

Investigated Poly (vinyl butyryl) PVB, nanoparticles SiC appliedto

Polyethylene Ultra-high molecular weight (UHMWPE). Ballistic tests with fragments on the
composite system of the UHMWPE / PVB / nano powder SiC, an increase in the ballistic resistance by
increasing the amount of the SiC on the surface impregnated polyethylene. Samples prepared are tested
for tensile strength. The strength increasing, with an increase in the content of the SiC. The mass increase
with the increase of the quantity of nanoparticles. The quality of impregnation of high molecular weight
polyethylene (UHMWPE) with PVB/ and dispersed SiC nanoparticles is analyzed by scanning electron
microscopy.

Keywords: Ballistic protection, UHMWPE, poly (vinyl butyral),PVB, SiC.
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BbBenenue

CucreMuTe 3a WHIUBHUIYyallHA OaJIMCTHYHA
3amuta (CUB3) BriIrouBaT OPOHEKUICTKH, SIKH,
KacKH, MPea3uTesu 3a ciiabuauTe u np. Jlekure
MaTepuaiy ce u3nomn3ar, kato 3a CUb3, Taka u 3a
3alUTa Ha MPEBO3HU CPENICTBA CPEILy 3aIlIaxu C
BHCOKa CKOpPOCT. MeKkH, TONy-MEKH H TBBPIU
MaTepuaid ca BKJIIOYEHU B KOHCTPYKIHATA Ha
OamMCTUYHHUTE TIAHENTW 3a OpOHHMpaHa >KUIIETKA,
OOHM KacKu, OATMCTUYHH IUTOBE U JIOMBJIHU-
TeaHa OpoHs 3a MpeBO3HU cpexnctBa. [lpu
KOHCTPYHpAHETO Ha MPOAYKTUTE 3a OalMCTUYHA
3aluTa, € HeoOXOAUMO M3MOI3BAHETO Ha Mare-
pHa KOUTO Ja Ch3Ja/1aT 3paBa OpoHs, KOSTO J1a
€ JIeKa 1 J1a OCUTYpsiBa KOM(OPT TP HOCCHE.

Cp3naBaHeTO Ha cUcTeMa chueTaBalla
CBOMCTBaTa Ha METaJlHU CIIJIaBU, BIIAKHA,
MOJIMMEPHH MaTepHajy, TeKCTUJ, HAHOYACTHIIH,
Yype3 apMHPaHETO MM IOCPEACTBOM IOJIMMEpPHA
MaTpHIla, MOTaT JIa OCUTYPAT BUCOKA OaTMCTUYHA
3alIuTa.

[TonacrosieM MoJIMMEpHAUTE ThKaHU C BUCOKA
SIKOCT Ca ITUPOKO PA3MPOCTPAHECHHU U3ITOI3BaHH 32
3alIUTHU CHCTEMHU TMOpayl TEXHUTE MEXaHUYHU
cBolicTBa M ycroiumBocT Ha ynap [Tabiei A.,
Nilakantan G., 2008]. BucokokauecTBeHUTE
MOJIMMEPHH BJIaKHA, KaTO apaMUAHOTO (apoMaTeH
MOJIMAMU]T), YATPA-BHCOKO MOJIEKYITHO TEIJIO OT
nonuetwieH (UHMWPE) u Zylon nmonu (p-
¢enunen - 2, 6 - 6eH300M30KCa30J1) UMAT
3a0eJIe)KUTEITHN CBOMCTBAa KaToO JIEKOTa, I'bBKa-
BOCT, BUCOKO MOAYII Ha SIHT U 100pa yCTOMYHUBOCT
Ha yaap, KOETO Ja TW TPaBU MPHUBICKATCIHHA 32
NPOU3BOJACTBO Ha ChBpEMEHHa 3allUTHA
EKUITUPOBKA.

Jlo6aBsiHETO Ha OTPaHWUYCHH KOJIMYECCTBA
TEPMOILJIACTUYHA CMOJIa KbM THKaHTA, BOIU JIO
nonoOpeHwue ycroitunBocTTa Ha yaap [ Yang H. H.,
1993], nopaau ToBa, 4e MOIydYeHA TEPMOILIa-
CTHUYHATa MaTpHIla MOJAbPKA OPUEHTAIUATA U
OTO3MIIMATA HA BIaKHATa MO Bpeme Ha Oa-
JMCTUYCH yIap U C€ paslpe/ielisi HaTOBapBaHETO,
MIPUYMHEHO OT yJapa MeK1y BiakHara [ Batnaghar
A., Arvidson B., 2006]. B nmamunupanu
KOMITO3WTH, MaTpUIlaTa MO3BOJISABA JCTaMHHAIUS
n nebyHaupaHe, KOUTO ca MEXaHHU3MHU 3a
normeiane Ha eHeprus [Choi C.H atall, 1992],

[Naik N.K., Shrirao P., 2004]. Jlamunupaneto
¢ nonu (Bunmi Oytupan) (PVB), 6u goseno o
JOMBJTHUTEITHO YSKYaBaHE Ha MaTpuIlaTa, TOH
MpujiaBa BUCOKA SIKOCT MpH yaap, abcopobupa
SHEeprusiTa Ha yJaapa NpH HUCKH TEMIIEPaTypH,
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NpUTEXKaBa OTIUYHU aJIXE3UBHU CBOICTBA C
pa3zHoo0pa3HU MaTepuaiy (KaTto CTHKIO0, METAIIU U
wiactmacu) [Torki AM u cwhrpyanuiu, 2010].
[Tonu (BuHUJI OyTHpal) € MOJTUMEDP C
M3KIIOYUTEITHN TEXHUYECKU KadecTBa, KaTo
bunmooOpa3yBamu cBoiicTBa, n006pa
BOJIOYCTOMYMBOCT, MHOTO 10Opa CbBMECTUMOCT C
OpPraHWYHMU Pa3TBOPHUTENU U CIOCOOHOCT 3a
OMpE)KBaHE C EMOKCUIN, PCHOIN M M30I[MaHATH.
To3u monumep ce mpuiara kato GUIM 3a
JaMHUHUpPAHO 0€30MacHO CTBHKJIO, CBBP3BAIIO
BEIIECTBO 32 KEpaMUKa U METAJIHU npaxose. PVB
HaMupa NPUTOKEHUE B TEPMOMIACTUYHH
npuitokeHus [www.kuraray-kse.com, 2016], karo
TepMoIjacTuueH Mmarepuai. [Ipu moBuimeHo
HaJlAraHe W TOIUIMHA, MOXE Ja ce gopMmupa 3a
OpoHe3amuTa: KacKd, OANMCTUYHU KHIETKH H
3amMTa Ha MPEBO3HU CpeacCTBa
[http://www.teijinaramid.com, 2016].

KomOunamusaTra ot (eHonHa cMoyia ¢ TOIH
(BuHun Oytupan) PVB, gecro ce u3nomssa 3a
MMIpErHipane Ha ThKaHH 32 0aIMCTHYHA 3aIIUTA.
B ToBa mpoyuBaHe ce mu3cieBa Bb3ICUCTBUETO
BBbpPXY SKOCTHUTE M OaJMCTUYHU TOKA3aTeau Ha
HaHoyacTHlM OT (SiC) B KOMIIO3UTHATa CUCTEMA
PVB cmona (koMmo3uT 3a momgoOpsiBaHEe Ha
BHUCKOCJIACTUUYHUTE M MEXaHUYHHUTE CBOMCTBA)
CHBMECTHO C IOJIMETUJIEH C YATPa BUCOKO MoJe-
KYJIHO TErJIO.

W3non3BaHeTo Ha HAHOYACTUIM C pa3Mepu
Bapupaiu ot 1 10 100 nm e mpoArKTYyBaHO OT pa3-
BUTaTa crenu(pUYHa MOBBPXHOCT, COPOLIMOHEH
KamamuTeT, KOUTO CrioMaraT YKpenBamusaT epeKT
Ha MeTalu, METaJIHU CILJIaBU, KepaMUKa, U JOpH
MOJUMEPHU, KOETO BOAM 10 TOBHIIABaHE Ha
(bu3HMKO- MEXaHUYHUTE [TOKa3aTelld Ha MaTepusaTa
[Giannelis E.P., 1996], [Pavlidou S. and
Papaspyrides C.D., 2008],[ Sinha S.and Okamoto
M.,2003].

Ilenta Ha TOBa M3ClIEABAHE € J1a CE€ Ch3Iaje
OJICKOTEH MOJET Ha MPOMYKT 3a WHAMBHIyaTHA
OanucTUYHaA 3alUTa, KaTo ce 00EeIUHAT
CBOMCTBATa Ha Pa3HOPOIHHU MAaTEPUAIH B IUHHA
KOMIIO3UTHA CHCTEMa, KOSITO /1a OCUTYpPH
HaJeXIHa 3aluTa U KOMQOPT MpPHU HOCEHE.
Bucoko MoOJeKyJleH MoJIueTUIeH, HaHO-
MBbJIHUTENH, MOJUMEPU C BUCOKA SKOCT ca
BHE/IPEHU B €IMHHA CUCTEeMa, O€3 3HAYUTEITHO Ja
ce MPOMEHSIT TapaMeTpH, KaTo Tervo, [edennHa 1
TUTBTHOCT.
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MATEPHUAJIU U EKCHEPUMEHTAUI-
HA IPOLHEOYPA

M3noa3Banu maTepuasiu

Bucoko AK0CTEeH moTHeTHIICH

Nznomanusatr (UHMWPE), e muorocnoiina
TBhKaH OT KpbCTOCaHU 110J] 90° HeTbKaHU BIIaKHA OT
yITpa BUCOKOMOJIEKYJICH MOJUETHIICH, MPOU3-
BezieH oT Dyneema®, Bu Ha Matepuaia Dyneema
SB 21. Tekanra e ¢ gebennna 0,1 mm u maca ot
oxoiio 140 g/m2. KoHcTpykiusita Ha MHOTOCIIOM-
HaTa ThKaH OT BJIAKHA MOJIMETHIICH € apMHUPOBKa,
KOATO IMpH/IaBa MEXaHWYHA 3J[paBUHA U €JIacTU4-
HOCT Ha CPEJICTBOTO 32 MHIUBUAYyaTHA OanuCTH-
Ha 3amuTa. Te3u BiIakHa 3a0aBsIT HABIM3aHETO Ha
OCKOJIKaTa/ CHapsJl, Ype3 IbPBOHAYATHOTO YIbJI-
JKaBaHe, Pa3ciosBaHe U U3TEIIsSHE 10 AbJDKMHA Ha
BJIaKHATa. B mombIIHEHNE, BUCOKUAT UM MOJYIT Ha
€IaCTUYHOCT € CBHIIPOBOJIEH C alcopOmusTa Ha
KUHETHYHAaTa €Heprus U HalpedyHa aedopmarius,
BBb3HUKBAILlU MPU BH3JIEHCTBUE HA yIap ¢ BUCOKA
CKOPOCT.

IMomBuHNIOYTHPA

[TormBuaunoyTupan (BUTVAR B-98), npo-
m3BeaeHa or ACROS Organics, e 65510 mpaxo-
o0Opa3no BemecTBO. [lonuBuHuUIOyTHUpaNTa
pa3TBOPEH B €TaHOJI 00pa3yBa BHCOKO BH3KO3HA
CMOJIa, KOSITO CJIel BTBBPJASBAHETO CH Ch3/1aBa
ysK4YaBalia MaTpulla BbpPXy BHCOKOSKOCTHHUS
MOJTUETHIICH.

MuKpPO 4 HAHO IbJIHUTEH

CununueB kapObua € marepuai ¢ U3KII0YH-
TEJIHA TBBPAOCT. YCTONUNB B pa3IMyHU XUMHUUYHU
cpenu, BKIIOYUTETHO TPH BHCOKH TEMIEpaTypu
M3II0JI3Ba IIPU Ch3]aBaHETO HA CUCTEMH padOoTeIIH
npu BBPXOBU HaTOBapBaHusA. M3mos3Ban B
M3CIIeIBAHETO € BbB BUJI Ha Tipax SiC, ¢ pazMep Ha
yactuure Dpart= 0+ 5 p (MUKpoHa).

IMoaroroBka Ha KOMIO3MTHATA CHCTEMa 3a
CUb3

[TogroTBeHa e jaeceTIuiacTOBaTa KOMIIO3MTHA
cucTteMa OT MOJHUETHUJIEH C YJITpa BUCOKO
monekyaHo Tero (UHMWPE). Bceeku crnoii e
UMIIPErHUPaH C Pa3TBOP Ha MOJUBUHUI OyTHpa
(PVB) ¢ nucnieprupan B HeTo MUKPO 710 HaHapa3-
mepeH SiC.

IMoaroroBka Ha BHCOKO BHCKO3HA T€YHOCT
OT NOJIMBUHIJI OyTHPAJ

[TpuroTBsa ce pa3TBOpP MOJIMBUHUIOYTHPAT
(15w.%) B etanon C2HSOH (u3a). 3a npocnens-
BaHE Ha BIMSHUETO HAa KOJMYECTBOTO HAHOYACTH-
i or SiC BbpXy OaNUCTUYHUTE U SKOCTHH
MOKa3aTesu, ca MPUroTBEHU TPU pa3TBopa c mo 3, 5
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u 8 g SiC. 3a paBHOMEPHOTO pasnpe/eeHrue Ha
YaCTUIIUTE C€ H3MO0JI3Ba MarHuTHa ObpKalka,
BbpTAa ce npu 1200 RPM B nponbikenue Ha 3
yaca Ipu cTaiiHa Temmeparypa. Taka mpuror-
BEHHUTE Pa3TBOPHU CE€ HAHACAT €JHOCIONHO BbPXY
(UHMWPE), xato Ha BCEKHM OT JUCTOBETE CE
HaHacs eTHaKBO KOJIM4ecTBO pa3TBop. HaHnacsue-
TO Ha ToauMepHHs (GUIM BBPXY apamMugHaTa
Matpuna. Cinex Ha HaHAacsiHE Ha IMOKPUTHUETO,
oOpa3iuTe ce u3CyllaBail mpu cTaifHa Temmepary-
pa B mponbikeHue Ha 72 daca. [logrorBenu Osixa
npobu 3a Tpu BHUJA U3NUTBAaHUI, KOUTO ca
HeoOXOMMHU 32 JI0Ka3BaHe Ha €()eKTUBHOCTTA Ha
Cbh3/1aIEHUTE KOMIIO3UTHU CUCTEMHU.

ExcnepumeHTaIHM JAaHHHI

POu3uKo-MeXaHUYHUTE U3NUTBAHUSA

OU3NKO-MEXaHUYHUTE HM3MUTBAHUS 32 SIKOCT
Ha OIlBbH Ca IPOBEIECHM Ha nuHamomersp WPM
"[Ilonep", v ca B CbOTBETCTBUE C U3UCKBAHUATA HA
BAC EN ISO 13934-1 "Tekctun. CBoiicTBa nipu
onmbH Ha miatoBe. Yact 1: Omnpenensine Ha
MakcuMallHaTa CHUja U pa3TETIMBOCT MpHU
MakcuMalHa cwia upe3 usnonaszBane Ha STRIP
metox". [lonrorBenute npobu ca ¢ pazmep 10 mm
(mupuHa Ha mpobara) u 100 mm gbIKUHA.
N3mepBaHeTO Ha Macara € U3BBbPILIEHO ChIVIACHO
craugapt BJAC EN 12127 "Tekctui. Ilnarose.
OmnpenensgHe macata Ha €IMHMIA IUIOLI, 4Ype3
M3MOJI3BaHe Ha MAJIKK poou".

BanucTnyHNTE N3N TBAHUS

banucTudHUTE WM3MUTBAaHUS ca MPOBEICHU B
n3nbJIHeHHe Ha ctanaapt Ballistic Test Method for
Personal Armour Materials and Combat Clothing,
STANAG 2920 Ed.3. OnpeneneHo e rpaHuyHa
6anuctudHa ckopocT V50 ¢ UMUTATOP HA OCKOJIKH
npu ycioBHsA Ha okonHaTta cpeaa 20°C u
oTHocuTenHa BiaxkHocT 82,0+1,5. Crpenbara e
mpoBeJieHa ¢ KanmuObp Ha 1eBTa 7,62x39 mm,
uMHuTaTop Ha ockonku A3/7623 ¢ maca 1,102 +
0,02 g, nacouBane Ha uesra 00+10, pa3crosiHHE
MEX]y Kpas Ha [IeBTa U manena 5 m + 50 mm, Opoit
Ha pa3ueTEeHUTE U3CTPEIH JECET MPOOUTH U IECET
HenpoOuTH. PazcrosHue Mexay MmomajaeHusita >
30mm. IIpurorssar ce makeru ot no 10 crnos 3a
BCEKH OT KonmmuecTBaTa SiC.

AHaJIU3 HA IPOBe/IeHUTE U3NUTBAHUS

B Tabnuua 1 ca nocouyeHu JaHHU OT CHETHTE
(GU3MKO - MEXaHWYHU, OAIOCTUYHHU U TETJIOBHH
W3IATBAHUS.
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Tabnuua 1
Ou3uKo-MeXaHUYHU U OAJIMCTUYHU TI0Ka3aTe)Id Ha KOMITO3UIIMOHHA CHCTEMA
UHMWPE / PVB/ SiC
. Maca
10 caoiina cuctema V50, 3n1paBuHA HA OITBH,
Ne Dyneema®SD m/s na e)mﬂgl/d::l? A, N/em
1. | Dyneema® SD 452, A =86 150 1005
2. | Dyneema® + 20 g PVB 475, A=46 165 1107
3. | Dyneema® + 20 g PVB+2 g SiC 487, A=45 168 1698
4. | Dyneema® +20 g PVB+4 g SiC 490, A=34 170 1702
5. | Dyneema® + 20 g PVB+ 8 g SiC 499, A =69 172 1709
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Cpeana GanucTyHa cropocT, V50

@ueypa 1 I'paduano npecTaBsIHE HA OTHOLICHUETO HA CpeHaTa OANINCTHYHA CKOPOCT KbM SIKOCTHHTE
MoKaszaresu Ha TpuTe cucteMu cbe SiC cpsaMo HeoOpabOoTeHNS TOINETHIICH.
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Cpegxa banuctuyxa ckopocT, V50

Q@uzypa 2 I'paduyHa 3aBUCUMOCT Ha OTHOILICHUETO MEX/1y CpeJHaTa rpaHuYHaTa OaJIuCTHYHA CKOPOCT
V50 u macara Ha erHUTIA TUTONT HAa TpHUTE cucTeMu ¢ SiC crpsiMo HeoOpaOOTEeHNs MOTHETHIICH.

[IpocnensBaiiku TabauyHUTE U TpadUUHU JTAHHU,
ce ouepTaBa 3aBHCHUMOCT, Y€ SKOCTTA, OATUCTUYHUTE
MOKAa3aTesll M TErIOTO HAPACTBAT CKCIIOHEHIIMATHO C
HapacTBaHe KonmdecTBoTo Ha yactuiure ot SiC. Ha
@Duzypa 1 ce HaOnroaBa TIOBUIIIABAHE HA OAIMCTUYHU-
TE MOKa3aTeiyu 3a BCUYKU MPOOW C MOBUINABAHE HA
ChABpPKaHUETO Ha yactuiuTe oT SiC B CpaBHEHHE C
HeoOpaboTeH!s BUCOKOMOJICKYJICH TIOJIMETHIICH.
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Pe3yaTaru oT ckaHHpama eJeKTPOHHA
MHMKPOCKONUS

W3non3BanaTa CKaHMpalia eJeKTPOHHA MHUKPO-
ckomusg mozaenr JEOL JSM 6390 u INCA Oxford e ¢
TBBPJAOTEICH JETEKTOP 32 XapaKTEPUCTUYHO
PEHTIEeHOBO JbucHHE. [lonydeHnuTe n300pakeHus ca
oT BTOpI/I‘IHI/I eJ'IeKTpOHI/I, KOUTO JaBar I/IH(i)OpMaHI/ISI 3a
MOPGONOTHS HAa OTIOKECHUTE YaCTHUIH KOUTO CE
BIKJIAT KATO IMO-CBETIAM OOCKTH, MONYKOIUYECTBEH
aHaJIM3 Ce JaBa ¢ TIOMOIITa Ha Pa3CESIHUTE CIEKTPOHU
(@uzypa 3 oo5).
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-x600- M5O .. 1044 BEC .-
@Duzypa 3 Ckanupaiia eJIeKTpOHHA MUKPOCKOIHUS Ha
obpazer; ot (UHMWPE)- ¢ oTioxeH BbpXy HEro
HaHO pa3MepHH dacTunu oT SiC mpu yBelIndeHne

x500 u 50um.

CkaHupaliara eJeKTpOHHA MUKPOCKOIIHUS ICTESKTH-
pa CPaBHUTEIHO PABHOMEPHO PA3NPEICICHH YaCTHIIH
10 TMOBBPXHOCTTAa Ha monuetwieHa (Quzypa 3),
HaOJIIOaBaT Ce I10-CBETIIM OOEKTH, KAaTO KOJIHMYECT-
BEHHS aHAJIU3 OT MUKPOCKOIIMATA, I0OKa3Ba YaCTHUIIN
Ha OCHOBara Ha Si.

- 20KV

10 44 BEC

@uzypa 5 Cxanupariia e1eKTpOHHA MUKPOCKOIHS
npu yBennuenue x5000 u Sum, Ha oOpazen oT
(UHMWPE)- npencraBenu ca gactunmre ot SiC ¢
HernpaBuiHa (popma.

3akirouenue

Mexure nanenu Ha Dyneema® ca MokpuTH ¢
MOJUBUHUIOYTHUPAJT U PA3IMYHU KOHIEHTPALUH 2,
4 n 8 g Ha mpax or SiC B pazauuHU NpoOH.
AHaNMM3BT HA PE3YJTATUTE OT MPOBEACHUTE U3ITHT-
BaHUs HA KOMIIO3UTHUTE CUCTEMHU Ha OCHOBATa Ha
Dyneema® moxka3Ba, ue PVB urpae npeobnana-
Ballla poJjsl 3a NOBHIIaBaHe Ha OaTUCTUYHUSA
nokaszaren V50. 3amurara ce moBuIIaBa OKOJIO
20% 3a mpobute chabpxkamm ydactunu SiC B
CpaBHEHHE ¢ HeTpeTupaHute npodbu Dyneema®.
Macara Ha enuHuULIa TUI01 HapacTBa ¢ okoio 10%
OT TEIJIOBHOTO TErJI0 Ha HeoOpaboTeHus mo-
JTUETHUIICH.

N3paboTeHuTe neceTnaacToBU KOMITO3UTHHU
CUCTEMU ca TECTBaHM B JIBE€ aKpeAUTHUPaHU
nabopatopun Ha bbarapckus HHCTUTYT 3a

272

otOpaHa U € MOCTUTHATa OATMCTHUYHA 3aIUTa TIPH
HOpMaJIHO Bb3AeicTBUEe V50 Ha craHgapTHUS
¢parment FSP or 17 3ppHa B pamkara Ha
STANAG 2920. U3non3BaHa ckKaHupalia
€JIeKTPOHHA MUKPOCKOMUS, I0Ka3Ba YCTOMUHUBOTO
oTHaraHe Ha CHJIMIMEBUTE YAaCTHIH ITO
MOBBPXHOCTTA HA MATEPUATA.
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TEKCTUNTHATE MATEPUAJIN KATO NNACTUYHO
CPEAOCTBO B CKYJINTUPAHETO
HA MPOCTPAHCTBEHU ®OPMU C PA3JINYEH PA3MEP.
CbLWHOCT UBDB3AENCTBUE.

Munxaena NpxeBa - HepenueBa
TexHuyeckn yHusepcutet - Copua
e-mail: mihaelagadjeva@abv.bg

PE3IOME

H3nonzeanemo na mamepuu ¢ 6UCOKO CbObPICAHUE HA TUKPA 8 MEKCMUIHAMA NPOMUULTIEHOCT
npasu mamepuume CUIHO pasmeaiusu u eracmudnu. 106a um Kavecmeo eu npasu 8apuUAmMueHU u
HenpeocKkazyemu noo 8b30eUCmMEUemo Ha NPULONCEHA CULA.

Hnmepecnomo 6 npedocmagenume pabomu 6 HACMoswuss mpyo e YHUKAIHUS amopos nooxoo,
pe3yimam om uzepadeH cneyuguuer Manuep, NOCMUSHam U NPULONCEH 8 pasHO0OpasHume no pooa cu
MBOPUECKU HANPABIeHUs. YHUKATHOCMMA ce NPOsI8A6a 8b6 BCeKU eOUH eman Ha paboma 6 yenus npoyec.
Texcmunnume mamepuanu, om KOUMo ca uspabomeHu 8 OCHO8AMA CU MEKCMUIHUME NIACIUKU e
0OUKHOBEH namyden niam, KOUMO HAMA NIACMUYHUME Kaiecmeda Ha mamepuume ¢ enacman.
IInacmuxama e pezynmam om xapakmepHama MooenuposKd.

Knrwuosu dymu: Obem, chopma, mamepus, niacmuxa, Maika niacmuka, CKyinmypHa ¢gopma,
AHCUBONUCEH NOOX00, MEKCMUTHU MAMEPUANU, KOMNOZUYUS, KOHCMPYKYUS, 6bMpeuleH U 8bHULeH
oananc u op.

TEXTILE MATERIALS AS PLASTIC FASILITY
IN SCULPTURE OF SPACE FORMS
OF DIFFERENT SIZE FORMAT.
NATURE AND IMPACT.

Chief Assistant Professor Dr Mihaela Gadjeva - Nedelcheva
Technical University of Sofia, MF,ID
e-mail: mihaelagadjeva@abv.bg

ABSTRACT

The use of fabrics with a high content of Lycra in the textile industry makes the fabric highly
stretchable and elastic. This quality makes them variable and unpredictable under the influence of the
applied force.

The interesting thing in the presented workmanship in the current work is the unique approach of the
author, the result is built specific manners, achievements and attached in a variety of creative directions.
The uniqueness is manifested in each stage of the work throughout the process. The textile materials from
which were made mainly by textile sculpture is a simple cotton fabric that does not have the plastic
qualities of fabric with elastane. The plastic is a result from the characteristic of modelling.

Keywords: Volume, shape, matter, plastic, small sculpture, sculptural shape, scenic approach,
textiles, composition, construction, internal and external balance.
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Marepuajau3zauus Ha {u3aifH NpoeKT

KommozutimonHo pemieHue

Maugkara ¢opma - ruIacTUKa WK CKYJINTYpa €
HamnpapieHUe B MPO(eCHOHATHOTO MOJEIUpaHe.
3aHnMaBa ce ¢ MaJIKu 10 00eM pOpMHU U IPOAYKTH,
¢ (hyHKIMSI OpUEHTUPaHA KbM Pa3IUnYHU U3AEIUs
3a OuTa Ha XopaTa, KaKTO M NPOU3BEACHHS Ha
U3AIIHUTE U NPUIJIOKHU H3KycTBa. Mankure
dbopMu MOXXe /1a ca u3paboTeHu OT MmpodecroHa-
HU CKYIINTOPH, OT 3aHAsATYMHA BHB BCSKO €THO
HampaBJIeHHEe Ha MPUIIOKHUTE U3KycTBaBa. OT
MaiKkuTe (GOopMHU PasKpPUTH OT apXeoJIO3H H
u3cnenoBarenu pasOupame OCHOBHO 3a OuTa U
TpaIUIHATE Ha XOPaTa, >KUBEJIH B PA3INIHO BpEMe
B CBOETO KYyJITYpHO U COIMajdHO pa3BuTue. B
HayaJI0TO Ha YOBEIIKaTa 30pa OOMKHOBEHO
dbopmuTe ca CBbP3aHH C KyJITOBO-MUCTHUHUS
KUBOT. Te3u, KOUTO Ca HATOMHSUIM YOBEIIKH 00pa3
PSAIKO ca MMalld WTPOBU XapaKTep - BCSIKAKBO
Harono0sBaHe Ha YOBEKa CE€ CYMTAJIO 32 JIOLI 3HAK
JIOPH U B CXeMaTH3Ma.

Mankata miacTuka ce XapakTepusupa c
U3AIECTBO U MPEIM3HOCT BbB BCEKH IMH JETaNI.
Bceuuko e oT 3HaueHue 3a1oTo ce rieaa ot 6Iu3o,
IBbpXKUII ce B pbKa. [lmactukara ot apeBHOCTa
MOXE J]a C€ OMpeleNM Karo WAyilHa. 103U BUJ
n3oOpaxxeHuss ce u3paboTBaT Mpe3 BCUUKH
MEePUO/IN HA YOBEIIKOTO OMTHE KaTo JI0PHU JI0 Hallle
Bpeme. Te3u ¢opmu moapobHO pas3ka3Bar 3a
BSPBAHUATA M TPAIUITMHTE HA BCEKH €IMH OT/CIICH
Hapoj, KaKTO M 3a BPB3KUTE MEXKIY OTICIHH
KynTypu. TeMu KOWUTO BIBXHOBSBAT MAJIKUTE
n300pakeHuss B HM3KyCTBOTO MOXKE Ja ca OT
BCSIKaKbB XapaKTep CBBbpP3aHU C OOrarcTBOTO OT
€MOIMOHAJHUTE MPEXKUBSIBAaHUA Ha YOBEKa.
OOekTH Ha BIBXHOBEHHE Ca BCHUYKHU (popMu OT
KUBOTUHCKHS, PACTUTEJIECH U MPHUPOIHHUS CBST.
YoBeka Karo 110 WIM HETOBU YacTH ¢a OTPOMHA
TeMa B M300pakeHUATa HAa Mallkara IUIACTHKa,
KaKTO BCHITHOCT BbB BCSIKO €THO HAIlpaBJICHUE Ha
n300pa3UTEITHOTO U U3SIITHO H3KYCTBO.

Mankute ¢dopMu Morar jJa MMaT YHCTO
JeKopaThBeH xapakTep. OCHOBHATa UM (YHKITUS €

274

OT €CTETHYECKH XapakTep, T.e. Ja pajBa
noTpeOuTeNs, Te CIy)XKaT 3a yKpaca WJIH HOCST
HJKaKBO JAPYro €MOIMOHAaJIHO M JYIIEBHO
MoCIIaHHe.

TakuBa ca U31enMATa, BKIIOUEHH B HACTOSIIA-
Ta cepus. 3armouBaM ¢ MajJKuTe 1o obem (opmu,
KOUTO T OKaYeCTBSIBAM C IUIOCKOCTEH XapakTep.
Nnesra e aBropcka v mogo0Hu GOpMH 10 MOMEHTA
Ha CbH3/J1aBaHETO UM HE MH € HM3BECTHO Ja
cpiiecTByBar. IIbpBUTE CH3MaJEHU Ca KaTo
JIEKOpaTHBHA yKpaca Ha HOBOTOUIIIHA €J1Xa.

@®opmuTe ca BemHara y3HaBaeMH IO CBOS
xapakrep. OyHKIUsATA € SICHA U HEZIBY CMHCJICHA.

Cunyera e ueniuB. OpraHu3upaH € oT Bpb3Ka-
Ta Ha JIB€ TE€OMETPUYHU (OPMH - OKPBHKHOCT H
TPUBT'BJIHIIU C JIEKA BUJTOU3MECHEHUSI.

Enementute ot kouTO € chcTaBeHa popmara e
MOHOJIUTHA IUI0CT. MepapxuuHara ChIIoq4HHe-
HOCT C€ OCBINECTBSIBA B PUCYHBbUHATa 4YacT Ha
pa3paboTkara, KosiTO ¥ JaBa SCHU TOKa3aTeIu 3a
(dyHKIHATA, @ UMEHHO J1a pajiBa BCEKH, KOWTO TH
BIXKJIA.

Marepuanure OT KOUTO ca U3pOOOTEHH JIEKO-
paruBHUTE (HOPMU ca U3IISIIO TEKCTUIHH . ETHY OT
TSIX CITy’KaT 32 OCHOBHATA BHHIIIHA YaCT, a APYTH 32
BhTpEIIHATA KOHCTPYKI M. BbTpemHuara
KOHCTPYKIIHS € U ISUTOCTHUS ITBITHEX Ha (POPMUTE.
N3paboTeHn ca OCHOBHO OT CHJIMKOHOBA BaTa W
CWJIMKOHOB ITyX ¥ UMAT 3a I1eJ1 Ja IbpKaT opmara
B HEOOXoMMara CHITyeTHa YeTIIMBOCT, KOHKPETH-
Ka U sicHoTa. [lo-TIOCKOCTHMS XapakTep ce Mo-
Jy4yaBa OT HauWHA HA 3aeMaHe Ha BBTPEIIHOTO

MPOCTPAHCTBO OT CHJIMKOHOBHUS 1yX @uzypu 1, 2,
3u4.

Quzypa 1
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QDuzypa 2

SHHIRLIOLAH
YEE

T
<
AP IR Ereers
A e L | IS I VPRIV

I POk FHINHE NE0HI0

g =3
-
=
2
E =
a
< B

: iR
L

Quzypa 3
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OTt6ens3BaM TOBA 3al0TO B CII€BAIATa Fpyna
¢dbopmMH, BKITIOYEHHU B CEPUsATA, CE U3IOI3BA ChIIUSA
MeTON Ha paboTa, ChIIUTE MaTepralii, HO eeKTa
Y Bb3/ICHCTBUETO B IPOCTPAHCTBOTO € PA3JIMUEH OT
®urypa 6 1o 15. HecepnosHo € 1a roBopum 3a
CHJIMKOHOB ITyX/ChIIUS C KOWTO IIBJIHUM ITyXEHUTE
CH BB3T. J'IaBHI/II_[I/I/ KaToO 3a KOHCTPYKTHUBCH CJICMCHT,
KOMTO Aabpku U camarta ¢opma. OvakBa ce OT
KOCTPYKLMATA J]a € HEIIOTO, KOETO U OCUTypsIBa
3paBHHA U CUTYPHOCT KaTo KPETeXeH eJIeMEHT?

KomeHntupanute Manku o6eMHu ¢ 1eKOpaTuBeH
XapakTep, ce u3paboTBar 1o Kpoiika, OT KOsITO ce
KOMMpa Mojeja BbpXy TEKCTHJIEH HOCHUTEIN, B
ciydasi Hali-oO€KHOBEH namMy4eH Iuiat. [lomyde-
HUTE KOTO pe3yiTaT JBe €AHAKBU IlapyeTa IjIar ce

QDuzypa 5

ObGemHaTa CKYJNTypa € TakoBa HU3SIIHO
U3KyCTBO, YUUTO MPOU3BENIEHHs ce N3paboTBaT B
o0eMHa MpocTpaHCcTBeHa (hopMa OT TBBPIAH WU
iacTuyHu Marepuanu. IIpennasHadena e na ce
Ivie/la OT BCUUKM cTpaHu. B apeBHUTE nepuoau 14
HE c€ € OTAeIIsAIa OT ApXUTEKTyPaTa U )KUBOIIUCTA,
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3alIMBaT HA IeBHA MalnHa. EqHOTO mapue ciryxu
3a JMIeBara MpeAHa YacT a JPYyroro 3a rppda
oT3a1. B 3aBHCHMOCT OT TOBa KOJKO ILTBTHO C€
HaOKMBa CUJIMKOHOBHS MyX BBB BEYE CHIIUTUTE
eIHO KbM JPyro 4acTu, ce oOpas3yBa jKeJlaHaTa
dhopma. Twii kKaTo POPMUYKUTE ca MATIKH, HSIMAT 3a
el ja ObJ1aT pa3miexk1aHu OT BCHUKU CTPaHH U J1a
CTOAT TIPABH, 32 TOBA UMAaT 00ocobeHo "ornpen" u
"or3an". B TO3M KOHKpeTeH ciiyyail He € HeoOxo-
IMMO J1a ca TUThTHH. TOBa CTaBa Karo BaTara He
3aema (¢opmara MaKCHUMalHO, 3a pa3juKa OT
ciieBaIuTe 00eMHU (POPMHU,KOUTO Ca C TOJISIM H
no-rojsiM gopmar. B MHOro orpomMHHTE MO
pa3mep, BaraTa Beye Ce CMecBa C IO YCTOH4YMBa
KOHCT-PYKLHUA-0TIAbUHU apuyeTa TEKCTHIL.

Duzypa 6

MHCIHIA Ce € Karo 4yacT OT oOmoTo. Xereia B
CBOSATA €CTETHKA JaBa TOYHM IpeIIUCaHMs 3a
"MpaBuiIHA" CKYNNTYypa, KaTo oOpblia BHUMaHHUE
Ha BCsKa €JHa 4acT KOATO s u3rpaxnia. B
AaHTUYHOCTTA YOBEIIKaTa (hpurypa e 6usa moBos 3a
u3pas3siBaHe Ha UAeal B UACATHO ChCTOSHHE U
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cpena. Xeren oOpbIa BHUMaHUE Ha TOBA KaTo ce
M030BaBa B M3BEXKIAHETO Ha CBOSTA ECTETHKA.
.HI/IIICTO, Jla HsMa HHKAaKBa pasjimyHa eMolusd,
rpuMaca win npexxussiBane. Koixo fa e atnernyna
camara ¢urypa. Kak na ca mocraBeHu pbleTe,
KpakaTa, IpexuTe M 3a BCUYKH aTpuOyTH KOUTO
y4yacTBaT B CKyJINTypaTa Kak TOUHO Jia ce U300pa-
3gBaT. 1 0 HUKAaKBM Ha4YMHM J]a HE CE CMECBa C
uBsAT. ToBa € WjaeangHa MOCTaHOBKA, KOSTO KaTo
nmoraueaHeEM B HCTOpPHATA HE € IMPUIOKHMO H
OCBUIECTBUMO Ha NpakTHKa. B erumerckoro
TBOPYCCTBO, J1a HC I'0 OKA4Y€CTBABAM KaTO U3KYCT-
BO, 3aI[0TO LEJUTE My HE ca OMJIM B ThPCEHE Ha
Hacnaga, u3paboTBaHuTe penedu U 0OEMHHU
dopMu ca MManM KOHKPETHHU IpeJHa3HAYCHUS.
IlenTa e Guita 1a yBeKOBeuaBaT HHaue BpeMEHHaTa
YOBEIIKa JMYHOCT B TSUIO KOETO OBbP30 OTMHHABA,
B TpPallHU MaTepuaJii OT KaMbK, OLUBETEHU C
HYXHUTC OBCTHHU IHUIMCTHH, M3NBIHIBANKHA
KyJATyBaTa cu (DyHKIIHS.

Quzypa 7

TEXTILE AND GARMENT MAGAZINE

Duzypa 9

O6eMHO Tpun3MepHUTE (PUTypH MPEACTABEHH
B HAacTosllaTa Cepus Morar Ja ce OOEAUHAT B
HSIKOJIKO TIOJl TPYNU B 3aBUCHUMOCT OT CHIIyeTa,
XapakTepa Ha JM1aTa 1 [IBETOBOTO peuieHue. Karo
1510 Te3u popMeHn 00eMH, KOUTO MOTaT Ja ce
MPUYKCIAT U KbM 00€MHATAa IIaCTHKA Ca IPOJIbJI-
KCHUE Ha Pa3BUTHE HA MOCOYEHUTE B HAYAJIOTO
MaJIK¥ 110 00eM (POpMU ¢ IEKOPATUBEH XapaKTep.
ChbI110 KaTo TAX T€ c€ KOHCTPYUPAT MO NpeaBapu-
TEJIHA KPOHKa, TI0 KOSITO C€ M3PSA3BAT JIBE CAHAKBH

277



napyuera ot ruraT. ChIIUBAT ce 1O CHINUS HAYHMH C
MOMOIIIA Ha IIIeBHA MallluHa. Pa3IM4HOTO TyK €, ue
3a J1a CTOSIT ITPAaBH M JIa UMAT XapaKkTepa Ha o0eMHa
MJIaCTHKA B OCHOBAaTa UM C€ MOCTaBsl MJIaCTUYEH,
I'bBKaB TEXKBK MaTepHall, a CEIUKOHOBHS IyX
YIUIaTHSIBA IUIBTHO M MAKCUMAITHO Iisij1aTa hopMma.
3aeHO C yKpENBaHETO Ha BbTPEIIHOTO MPOCTPaH-
CTBO, C€ MOJENUpPA IUIACTUYHO U JEJIUKATHO CH-
JyeTHaTa 4yacT KaTo mpe3 ILI0TO Bpeme OanaHca
Ha (hopmara J1a CTOM rpasa, TpsioBa 1a ce CBbp3Ba 1
ChC CHEUM(PUUYHOHO THPCEHO JABUXKEHHUE B
IUTOCTHHS CHJIYeT Ha IUlacTukara. Moxe na ce
Ka)ke, 4e BBTpEIIHAaTa KOHCTPYKILHS, KOSTO € U
BBTPEIIHA OpPTaHHW3alMs HA ILSJIOCTHOTO MPO-
CTpaHCTBO Ha (hopMaTa ce sBSBa U U3LAJIO0 HeliHa
BBHIIIHATA IJJACTMYHA MOJEIUPOBKA, KOMIIO3H-
LIMOHHA U XY/10’)K€CTBEHA 00YCIIOBJIEHOCT.

Pasrnenanure mManku GopMH B HadajaoTo ca
KOHCTPYHpaHH OT MPOCTH TEOMETPUIHH (HPOPMU H
B koMOuHauusi Mexnay 1ax. Ilocne ¢opmara ce
BUJOMU3MEHS B IO-pa3Ka3BaTelieH XapakTep.
Jluncear arpubyTH, KOUTO HE Ca BB3MOXKHU YHCTO
KOHCTPYKTHBHO B TpPaBO-CTOSAIIUTE OOEMHH
TJTACTUKH KaTo J0JHU Kpaitaunu. [IpeacraBenure
O0CKTH Ca W3LSAJIO0 BABXHOBEHH OT YOBEIIKOTO
Ts1710, 00pa3 u u3nbuBaHe. Morar fja ce OKauecTBsIT
kato BuA "Kykia", KOSTO B KOHKPETHHs Cilydai
HsAMa urposa ¢QyHKIMSA. MankuTe NEeKOpaTUBHU
dbopmH MOXKe 2 pajBar Jenara, Ho B CJIEBALUTE
TBOPEHHS T€ Ca M3ISJIO aJApPEeCHUpPaHU KbM
Bb3pacTHUs oTpeduten MHTepeceH e paxra, ue B
30para Ha YOBEIIKOTO Pa3BUTHE MOJ00EH BUJ
n3o0paxkeHus ca 06comoTHO Hemomyctumu. C
YHCTUTE CETHBA C KOMTO XOpara B HAYajoTO ca
ieady U Bb3IpUEeMall CBETa, YOBEIIKHs 00pa3
KaToO TBOPEHHE € TIOCTAaBEH Ha MEUIeCTal, Ma3eH 1
MOYUTaH Karo Hewo cBaTo. Kyknure kourto ca us3-
paboOTBaHU C KOHKPETHH KYJITOBU IpeIHa3Ha-
YeHHsT OeTJI0 M CXEMaTHYHO ca HamoJ00sBaH
YOBEIIKH aTpuOyTH, OT CTpax Ja HE OKUBEAT U B
TSIX 72 C€ BCEIIST 37U Ty XOBE.

Beuuku ¢urypu kouto ca 00eKT Ha BHUMaHHE
B CTATHUTA, KOMIIO3UIIMOHHO Ca OpraHU3UPaHH Ha
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€IMH M CHII MPUHIIMII C €JHA U ChIIIa OAYEpTaHa
CUJIyeTHA ISUTOCT. Te ca U3IISUI0 JIENI0 Ha aBTOPCKO
pemieHue 6e3 a ca BAbXHOBEHH OT HEIIO MOJJ00HO
BUJISTHO, KaTO M 10 HACTOSIINS MOMEHT CUMTaM, Ye
TE HAMAT aHAJIOT, /TIOHE Ha MEH HE MU € U3BECTEH/,
BBIIPEKU Y€ ca Ha maszapa noede oT 10 roguHu.
Komnozunusita e "mpocra". KoHcrpynpana € Ha
0a3ara Ha KOHyC U IUIMHIBP. be3 cnennanyo B
OCHOBHATa KpOiKa JIe € 3aJI0’KEHO HEelllo TOBeYe OT
ToBa. LIA70TO NBWXEHHE W TUIACTUYHOCT Ce
MojlyyaBa OT HAYMHA Ha 3aeMaHe Ha BHTPEIIHOTO
MPOCTPAHCTBO OT CEIMKOHOBHUS MyX. B TO3mM
TBOPYECKH MOMEHT C€ IMPOsABSBAT KauecTBaTa Ha
aBTOPCKHUS TOAXOJ B THPCEHE M YMEHHS 3a
u3passBaHe Ha JBIDKEHUE B CTarhkara. Bcuuku
¢burypu, KOUTO MOOTAETHO U TPYyHOBO IIe ObaaT
MIpeJICTaBEH!U B HAIIEAHUS MaTepual ca rpynupa-
HU OT CTWJIOBO eIMHCTBO. Besika rpyma ¢urypu
MOOT/ICITHO KAKTH U BCUYKH TPYTIH 3a€HO, HOCAT
CBOSITA CTUJIOBA €IMHTUYHOCT, U3IbUYBAHE U
XapaKTepHOCT.

[IvpaBara rpyna ¢purypu nokazanu Ha Queypa
10 ca n mbpBUTE NPOU3JIE3IE3IU BEIHAra Cliej
Mankute ¢popmu. 1o oTHOMIEHHE Ha opMOOOpa-
3yBAaHETO U Ha ISTOTO IBETOBO M3TpakJaHe/IBETa
CHEIHAJIHO I1Ie ObJie KOMEHTHpPAH B CJe/IBalIUTe
penoBe/ Moaxoa B Ta3u IbpBa rpymna popmu Mmoxe
na ce onpenenu karo "0b0puB". B nmocnanuero e
3aJI0)KEHa MIIOCTPATUBHOCT, Pa3Ka3BaTEIHOCT.
JIBIDKEHHETO Ha PBIIETE, ITIABUTE, TOTTbITHUTEITHHU-
Te aTpulyTH, Kocu, HameTana. Bcuuko npukassa,
nmpepaskas3Ba, pa3ka3Ba 3a AYIIEBHH YOBEIIKH
CHCTOSIHMSI, TIPEKUBABAHUSA, KOUTO C€ OTpa3siBaT
Ha ISUIOCTHUS BBHIIEH H3riea. KapTuHHHTE
IUTACTUKH Ca Jlajed OT KPACUBUYKHUTE KyKICHCKU
nzoopaxenus. O0pasza ¢ Ha Bb3PACTHU YOBEIIKU
TUMaXXH, KOUTO B CBOSATAa XapakTepHa nedop-
Malys, caMO Karo MOBOJ HAaIlOMHST YOBELIKOTO
n300pakeHne, a B ISUI0CTHATA KOHCTPYKIIHS TOBA
ca ChbBCEM HOBM TBOPEHHS, HA KOUTO € MPeaZeHO
4oBemKo HacTpoenue. [IpencraBennTe oOpas3u He
ca IeJeHACOeHO MoJyuyeHu. Te ca Mmo-CKopo
pe3ynTar KakTo OT MpEeABapUTEIHO aBTOPCKO
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pelIeHne ¥ ThPCeHE Taka U pe3ynrar OT Mpoleca
Ha caM¥si TBOPYECKH aKT I10 IISI0CTTa Ha paboTara
. lleneHaco4eHOTO € MPEeABAPUTEITHO 3aJI0KEHOTO
B moxaxona (opmooOpa3yBaHe, HEOTIEIUMO OT
I[BETHAaTa MOJICJIUPOBKA. J[BaTa eramna B3auMHO ce
oOycnaBar u ce mpegonpenensat. Popmara u
(axTypara ca 11eJIeHaCOUEHO ThPCEHH 3a J]a MOXKE
7ia ce TOJIy4YH 3aBBbPIICH MPOAYKT B Ta3u CU IIsi-
JIOCT, KBJIETO HUIIO HE MOXKE J]a C€ OTHEME 1 HUIIIO
He Moxe J1a ce 106asu. [IbiHa cuMbuo3a Mexay
Mmarepusi, ooem, hpopma U 1yX.

Quzypa 10

Hpyrara rpyna ¢urypu ot @ueupa 11 v 15, ca
noceBaiia Konekuus. M3paxenusara Ha nuuara
ce npoMeHAT. CuilyeTHaTa OpraHu3alus € cIbp-
’KaHa, a IBETOBOTO M3TpaKJaHe LU /1a 3aCUIIU
MUCTHLIM3Ma. MaHuepa Ha paboTa ¢ TUTMEHTHUTE €
OIIPE/IEIIEHO KUBOIKCEH B I10JIAraHETO HA Ma3KH-
Te, a e(eKTa € CBeNIOCIHbYeH. BbB BbHIIHATA
KOMITO3ULIMOHHA OPraHU3allus C€ MPABST OIUTH 32
MosiBa Ha eyieMeHTa Kpalnuuy Quzypa 12. banan-
ca Ipu TOBa CThIIBaHE Ha (opmara € pas3iIryeH.

TEXTILE AND GARMENT MAGAZINE

JIBIDKEHHETO 3aJI0KEHO B Ta3W KOMITO3WIIMOHHA
opraHu3alus € KpaTKOBPEMHHO NpHU peanHa
yoBellka nosa. Jluncara Ha pbue, MOACUIIBA
cnenuduyHaTa no3a Ha gurypara. fceH, yeTus,
KaTeropuyeH pUCYHBK B cuiyera. L[BeTHOocTa B
KOMOMHANMs C IJacTUYHAaTa MOJEIUPOBKA,
HaoMaku OT MPUHIMIA 3a TMOoJYepTaBaHE Ha
CTBIIBAHETO € €PUPHO, KATETOPUYHO HEYCIIOPUMO
3asBEHa.

Ha @uezypa 11 rpynara ot popmu Moxe Ja ce
OTIUIIIE KaTO CTaTUYHA B CUITyeTHATa OpraHu3arus,
HO ChC CHJICH JIyIIIEBEH M IICUXOJIOTMYECKH 3apsi/ B
LSJIOCTHOTO U3TbUBaHE OT €/IHa CTPaHa MoI4epra-
HO B U3pa3a Ha JIUIaTa, NOACUJICH OT ChbCTOSHHETO
Ha msiata opMa OT LIBETOBOTO M3rpaxkaane. Ha
Quzypa 11 v Ha Quzypa 12 B nBE OT KYKIIUTE € U3-
MOJI3BaHA €/IHa M Chllla KPOoHKa 3a MbpPBOHAYA-
Hata ¢popma, Kakto u Ha Puzypa 13 u Quzypa 14.
Axo To3u ¢akT He ObJe CHEeIUaaHO yKa3zaH, U
3pUTENS IPOCTO Pa3MIeKa 00pa3uTe MOXKe /1a He
3a0ene)Xn Ta3W XapakTepucThka. EnHa u cbma
MJIacTUYHA KOMIIOHOBKA, CTaBa B pa3Iu4HU (hapMu
3apajau mBeToBara oOpa3Ha OpraHU3AIUSA.
N3npuBaneTo, MpUCHCTBUETO U yXa, KOUTO HOCST
Te3u o0pa3u or Dueypa 12 B chIIHOCTTA CH ca
elHa U cbina (opma, a MO AYHIEBHO-TYyXOBHH
XapaKTePUCTUKU, ChBCEM Pa3IndHU 00ekTH. Taka
€ U C BCEKH OT Hac. B 3aBUCHMOCT OT JayXa KOWTO
obuTasa B Hac, ot Jlyxa, ¢ KOWTO cMe ce ChUeTaH,
3aBHCH W HAIIETO M3MIexaaHe. M To e HambJIHO
OTKPUTO 32 TE€3U, KOUTO ca Pa3BHIU CBOETO
TYyXOBHO BIX/aHe. Hue cMe HarbiIHO OTKPUTH H
BUJIMMH-BCUYKO, KOETO HU U3MTBJIBA € TOBA C KOETO
Ce MposiBSIBaMe.

Ot Hail-mankure, npe3 no-roieMure, popmara
HapacTBa 3HAUUTENIHO To-pa3Mep. B nBe ot dury-
pUTEe KOMIIO3MIIMOHHATAa OpraHMu3alys € chllara
KaTo mpeaumHuTe. L{10TO Npean3BUKaTENCTBO
TYK € B OCHOBHATa KOHCTPYKITHSL.

Crenpamara rpyna (Gurypu no HauMHa CH Ha
KOHCTpyHpaHe, MOJICTUpaHe ¥ [IBETOBU MaHHEP €
ChueTaHUE B MOAXOAA MEXAY MPETUIIHUTE TPH

rpyIu.
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QDuzypa 12

Ha @uzypa 9 n 8 ca enHa rpyna Kykiu, YMATO — 3asBsBa JKEJIAHUETO CU J]a IPUTEXkKaBa Ta3U KyKia
3aBBPIIEHOCT B TO3M CHU BHUJ, € Ha €IMH II0O - Ha TO3U €Tall, B HE3aBbPILIEHUS CIIOPE] MEH BHI.
IpeauIIeH eTamn Ha pabora. Pexuceopa u aupek-  @ueypa 8 rpynara Kykii, ca yMaJeHO KOIME Ha
topa Ha Tearbp Jua TonHe, ProTiaumHreH, BeueyTBbpJAEHATA U IPUETA 32 JIULIE HA TEATHP KA
I'epmanus, BukAa Kykia B paOoTeH BapuaHT U TOHHE KyKia, Taka HapeueHata TonHemna Queypa
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9. Ta3u muactuyHa QUTrypKa ce MPOU3BEKIA 10
neH aHenieH ot 10 roguHu Hacam 3a Tearbpa. [lo-
JapsiBa Ce KaTo Harpaja 1o onpeaesieHd ChbOnuTus,
Ha MOYETHU TOCTH KaKTO M Ce€ MpojaBa Karo 3a-
Ma3eH 3HaK W Juie Ha Ttearbpa. OT Ta3u manika
CTaTyeTKa, MO0 MPEeI0KEHUE Ha JUPEKTOpa U
pexxucropa Enpuko Ypban peanusupax Ha MACTO
msutoctTHara credorpadus 3a TeaTpajiHa TOC-
TaHOBKa.

KoncTpykumsi 1 KOMIO3MIIMOHHA HAJIOCT

B MankuTte miuacTuky, B CpeJHUTE MO-pa3Mep
Mexay 30-50, 60 cM., KaKTO U B 3HAYUTEITHUTE 110
BucourHa 100-120 cM. BpHIIIHATA KOMIO3UIIMOH-
Ha opraHu3alys Ha ¢opmara e U3IsI0 3aBUCHMa
OT OpraHHU3aIusaTa Ha BBTPEIIHOTO MPOCTPAHCTBO.
OcHoBHATa KOHCTPYKIHS € U (hOPMO-MOJIEITHPAII
(bakTop, HOCEIIl U KPEreKeH eJIeMEH Ha 11eJI0CTTa
Ha (opmeHara opranm3anusTa. [IBIHEKBT OT
CEJIMKOHOB TMyX €IHOBPEMEHHO ¢ (hyHKIHSTA Ja
HampaBu BuauMata ¢opMa BB3NPUEMUHMBA B
Ja7eHus] BUJl, BCBITHOCT € U €IUHCTBEHUS U OC-

s

HOBEH Mojenupainl (pakTop, MOJSIHpAIl IuIac-
TUYCH €JIEMEHT. BbTperniHata KOHCTPYKIHS OT
€/IHa CTpaHa IbpKU (hopMaTa rmpaBa B paBHOBECHO
ChCTOSIHUE W HEOTIEIMMO OT TOBa MOJEIHpa
IJTACTUYHO BHHITHATA KOMITO3UITMOHHA ISJI0CT. 3a
MankuTe GopMH € pazdupaeMo aa HsAMA JPYT
KOHCTPYKTHBCH CIICMCHT. Ho 3al10 B CJI€ABAIIUTEC,
KOUTO C€ HaMHUpaT B OCOOCHO MPOCTPAHCTBEHO
pa3moiokKeHue T.e. HeoOMYailHO TrojeMu ca
CIIPAMO MaTepHUaHHs HOCHUTEI B KOWUTO ce
npencTaBaT!? He € BKIIOYEHA HAKAKBa Apyra Mo
CUTYpHA KOHCTPYKLMS, HAIlpUMep IOHE Haii-
oOukHOBeHa Tes. ToBa He € CilydallHO W HMMa
cBouTe mpeanocraBku. KoHcTpyupaHu mo To3u
HauuH (OpPMHTE 3ama3BaT CBOSTA IUIACTUYHOCT,
JIEKOTa U I'BBKABOCT, T.€. )KUBOCT. 32 J]a MOXKE BeUe
B KMBONHMCBAaHETO (opmara Ja JOCTHUTHE OKOH-
yarejgHa 3aBbPIICHOCT, Ype3 UHTEPIPETUPAHE HA
HeﬁCTBHTeHHOCTTa B TbpCCHEC HAa KOHKPCETHA
(bakTypa u TeKCTypa.

Quzypa 16

TEXTILE AND GARMENT MAGAZINE
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QDuzypa 17

IBAT 1 )KUBOMMCEH MOIXO/T

OcBeH KaTo CaMOCTOSITEJIHA U3SIIIIHA JUCITUTI-
JWHA, CKYNNTypaTra, OOpaBelKu ¢ TPUTE MPO-
CTPAHCTBCHH HU3MCEPCHH:A, ClioMara 3a M3sCHsABA-
HETO Ha OOEMHO-IUIACTUYHHUTE MpoOIeMH Ha
(dhopMara v B pUCyBaHETO U B )KHBOIIACTTA.

JKuBonucHus moaxon Ha pabora mopu B
JKABOIMCHUTE TEXHUKHU HE CE U3pa3siBa B TOBA 4U€
ce O0OpaBM ¢ IBSAT, IBETHU MMUTMEHTH B aKBapera,
MacJieHara KUBOIIUC, Cyxus macteia. Moxe enHa

TEXTILE AND GARMENT MAGAZINE

TBOpOa Ja € M3MbIHEHa U3LAJIO B LBAT U TS Aa
HsIMa XHWBONMUCHH KadecTBa. [IbpBO TOBa €
crenu(pUIHO ycellaHe 3a 1BeTa, 0COOeH TalaHT
KOWTO Pa3IMYHU X0Opa MPUTEKABAT. Te Topu MOxKe
Ja He ca XyJOKHUIU. TBOpOHM B IBAT MOrar na
numart I[CKOpaTI/IBeH Imoaxoaq W HM3J1b4YBAHC,
0osKUCKH, TpaduueH U Jap. Cropes LenTa Ha
aBTopa. JKMBOMUCHOTO € OCOOCHO MIACTHYCH
MoJAX0J Ha paboTa OT eIHa CTpaHa 3apaju
W3MOJI3BAaHUTE IIBETOBU XapPMOHHUH, a OT APyra Mo
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Ba)KHA OT caMaTa IIBETHOCT € HauMHa Ha ToJlaraHe
Ha camuTe ToHOBe. CrielIuUYHO € /1a Ce TOBOPH 3a
TOBA U CUMTAM 32 SICHO U JOCTBITHO MPEIUMHO Ha
pearHoO MPOKTUKYBAIIUTE TBOPIU, a 32 Bb3IpHe-
MalUTE TOBA € €MOIIMOHAIHA PEaKLUs, KOSITO Te
caMuTe He CH OOSICHSIBAT, a M 3a TSIX TOBa HsAMaA
3HaueHue. EqHa TBopOa MOXe Ja € W3IIbIHEeHa
U3LSIIO B TpaMUHU TEXHUKH a J1a UMa )KUBOITUCHO
3By4eHe. Moxke Jia € MIacThKa Mpy CKyANTYPHOTO
M3KYCTBO W JIa € WU TpadUvHA WM KUBOIHCHA
WM TIOJYEPTAHO CKYJINTYpHA U TOBA CIIELUAJIKC-
TUTE TOYHO To pa3zbupar. T.e. camara Mmatepusi, Ma-
TepHAaJIHUs HOCUTEI Ha TBOpOara He ompezens OT
KaKbB BUJI ITIe € camarta TBopOa. ToBa M3IIsI10 3aBH-
CH OT aBTOPOBHSI MOAXOM, CrieUU(DUYHUS TaTaHT,
KOMTO BCEKH € pa3BUJI B JJaJieHa HacOKa B Mpoleca
Ha TBOPUYECKHUTE CHU ACHHOCTH. 3a TOBA IIPU TEOPH-
TUYHHS ACIEKT, KOTaTO CTaBa JyMa 3a TBOPUYECKHU
JCHHOCTH MMa TIPUHIIAITHA TTOCTAaHOBKHU U YCJIOB-
HU YTOBOPKH CaMO Ha €IUH HadajeH eran. OT Tam
Ha ceTHe OOraTCTBOTO OT M3BOJYU U AaHAJIU3H, U3BE-
JICHH OT peaHU MPAKTUKH HOCAT HEYUU CHUIIeH
JUYHOCTEH JTyX, MHTUMHH U CaKPAJIHU OTKPUTHS
JOCTUTHATH B MPEKUBEHUS TUYEH onuT. U ToBa e
€IMHUCTBEHATA TEOPUS KOATO UMAa CMUCHJ, HOCH
nHpOpMamUs ¥ BCUYKO HEOOXOIMMO, €IHO
onucaHue Jia ce npebpHe B Hayka. CaMo U e1uH-
CTBEHO JIMYHUS COTBCHK C MaTepusiTa B mpoleca
Ha 6op0Oa c Hes 1a ce MPEeBbpPHE B TBOPEHHE Ha AyXa
MOJKE J1a IOBEJIE 10 TEOPHs KOATO TpeaaBa 1yx. A
JyXa € TO3H, KONTO )KUBOTBOpU. [loHATHS 1 TpaBH-
J1a IPOU3HECEHU OT €THU MHOTO €pyIUpPaHU U UH-
TEJIUTeHTEHH, MHOTO MPOYEIIN U HUILO HE MPAKTH-
KyBaIllM JIEKTOPU MOTaT Jia C€ CPaBHAT C "KUMBaJ
110 3BeKa'.

n3Boaun

1. KoncTpyKkuusiTa 3aBUCH OT rOJIeMUHATa Ha
dbopmaTa, mpenHa3HauYeHUETO, (PyHKIHUSATA HaA
noTpebaeHue, OT KOJIKO €JIEMEHTA I11e € ChCTaBeHa
Y KaKBU MaTepHUaJIH 1€ Ce I0JI3BaT.

2. lIBeTHOCTTa M KOJOPUTA H3MOJ3BaHU B
NaJIeHO U37eJIie 3aBUCH OT LEJNHUTE U IpE/IHa3-
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HaueHueTo. BB BcuukuTe pasmiexnaaHu GopmMu
ce HaOMro1aBa MOAYEPTAHO JKUBOMTUCEH MaHHUEP Ha
paborta u BB3ICHCTBUE. Pe3ynraTbT € OT KHBO-
MIMCHUS TIOIXO/1 32 OOpaBeHE C [[BETHOCTTA.

3. CpencrBara ca onpaBIaHu OT meJjra. Paz-
rieJaHuTe 00EKTH, TPOU3BEICHHSI Ha TUIACTUYHO-
TO, N300pa3UTEITHO U3KYCTBO B CBOSATA CHMOMO03a
criopen pyHIMATA 1a pemaT KOHKPETEH mpoliem
ce SBSABAT APTUCTUYHO AM3AWHEPCKO peIICHUE.
@YHKIUATA UM € 14 Bb3/ICHCTBAT.

4. CTH10BOTO €IMHCTBO € U cnennpuIHOTO
aBTOpcko pemeHue. [IpencraBeHure cepuu
KYKJIM BbB BCUUKUTE CH (JOPMU U pa3Mepu MOTat
Jla c€ ChOTHECAT KbM €IHO CTHJIOBO E€IUHCTBO.
PesynTar e oT wsmocTHUS moaxoxd Ha pabota, OT
BU3YaJIHOTO M3JIBbYBAHC U CBOTBECTHOTO BB3IIPHUC-
MaHe. CTUIIBT € U3LSUI0 aBTOPCKH, YHHMKAJIEH U
CHGI_II/I(I)I/I‘-IGH, IIOCJICACTBUEC OT HECTUIMUYHUTEC
THPCEHUS B IBJIITOTOAUILIEH OMUT B Pa3HOOOpa3HU-
T€ HaMpaBJICHMSI HA TUTACTUYHHUTE U N300pa3uTe-
HU U3KYyCTBa.

IIpunocu

HNHoBaTuBHOCTTA €:

- B HU3IMOJIBAHUTC MAaTCpHaIM M HaA4YHWHaA I10
KOMTO ce CUHXPOHHU3UpAT KOHCTPYKTHUBHO, IIac-
TUYHO W TBOPYCCKHU IMPCACTABJIIABISABAT U3LAIIO
HOB IPOJYKT.

- TekcTUMHUTE MIACTUKU €CTECTBEHO U CIIOH-
TaHHO CE ACOIUMPAT C YOBEIIKOTO U300paKeHHE.

- JXuBonucHus moaxoa B oOpaboTkaTa Ha
IacTuyHaTa (popMa HOCH yCeIIaHeTo 3a TUTBT, 3a
HEIIO KMBO. Bb3npuemanure u norpeduTenuTe
ca yOeneHu, ye ca u3pabOTEHH OT E€CTEeCTBEHA
koa. Ta3u acoruanys € yMUILIICHO ThPCEHA U TS
€ YCIIEIIIHO MOCTUTHATA U OITpaB/aHa.

- Be3npuemame xuBo Bb3ACHCTBAIIM POPMHU, C
EKCIIPECUBEH XapaKTep, TUIIAXU HETUIINYHU,
KaTeropniHa 3asiBKa BBB BCAKO C€AHO TAXHO
JICUCTBUE.

AJ'lTepHaTI/IBI/I. CI/IJ'IyeTHaTa, IJJaCTUM4Ha H
OBETOBA IAJIOCT Ca B TakKaBa KOMIIO3HMIIMOHHA
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OpraHu3alnus, KOSITO TMO3BOJISIBA €IWH YHCTO
TBOPUYECKU MPOIAYKT Ja Ce€ MpeBbpHE B OOpa3Ha
3HAKOBOCT, B eMOJieMa B cllyues Ha TeaTbp TTOHHE.
B npyr BapuaHT jma mpepacHe B ISJIOCTHO
CIICHOTpadCKO pEeIICHHE 3a CHIUIHS TEAThP.

JlecHo 3anamersiBane. ®opmara ce 3amame-
TsIBa JiecHO. ToBa € KaTo pe3ynTar Ha H3I0J3Ba-
HaTa KOMITIO3UIIMOHHA OpraHyu3alus v I1o crieiuali-
HO B 3aJIOKEHATa NPEABAPUTEIHO KOHHYHO -
IVTUHPUYHA TOCTaHOBKA.

KomynukaruBHocT. [IpencraBenure cepun ¢
BCsSIKA TIOATpPyNa ca KOMYHUKaBHHM IO CBOSI Xa-
paktep, T.e. Te MPEAU3BUKBAT 3PUTENS /1a y4acTBa
€MOIIMOHAJIHO, Ja CHIIPEKUBEE 3aJI0KEHOTO EMO-
LMOHAJIHO TOCTaHKue, MOAMNOMOrHATO OT ISIOCT-
HaTa KOMIMO3WIIMOHHA OpraHu3amus B KOHCT-
PYKIIMS, TJIaCTUYHA OpraHU3alusi B MPOCTAHCT-
BOTO U IIBETOBO PELICHHE.

MoHoxpomMHH 1 nBeTOBH Bepcun. Komentu-
paHUTE LIBETOBU PELICHUS B OTJICTHUTE BApUAHTU
ce u3paboTBaT B JKUBOIMUCEH MOAXOJ, KOETO OT
CBOSI CTpaHa U3sBsBA IUIACTHYHATA (DaKTypa, )KUBa
KaTo u3passBaHe. JKuBonuceH mMaHuep ¢ rpaduy-
Ha I[IBETHOCT.

Tupax u Bp3nipoussoaumMoct. [Ipencrasenu-
T€ CEpPUU NMPOAYKTH HA KYyKJIU, KOUTO Ca PEe3yJITar
OT MPEBAPUTEITHO Ch3/1a/IeHa KPOiiKa MOrar Jia ce
BB3MPOU3BENAT B TUPAK KAKBBTO € HEOOXOIUMO.
Te B ChIIHOCTTA CH UMAT €IHO U CHILO 3BYUYEHE U
MIpeACTaBsIHE Ha MPBB MOTIIE, HO AETAaHITHO MOXeE
Jla C€ Kaka ue ca ChBCEM pasiinuHu. Tupaxkupar ce
camo 1o o6bmro Breuatnenue. [Ipomeca e u3msII0
ppueH. Toil 3amouBa HaMCTHHA MO €/IHA KpOWKa,
eIHaKBa 32 BCUYKH BH3MOXHH OpOWKH, HO B
3aBHCHMOC OT IIjlaTa KOWTO Ce€ M3II0JI3Ba KarTo
MaTepus, AebeavHa W APYTU MOKa3aTeiad B
3aBUCMMOT OT HAYMHA 1O KOWTO C€ KOHCTpyHpa
BBTPEIIHOTO MPOCPAHCTBO U CHOTBETHO MOJEIIU-
pa BBHIIHOTO. B pe3ynrar ce moiy4aBa pa3indHu
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MJACTUYHU KOMITO3UIIMOHHU OpTaHU3AlHH H
CHOTBEHO PB3IUYHH JBUKCHUS M CHCTOSHUS Ha
eHa U chira popma.

IMoTpeduTencku ornmagbk. daza Ha Kus-
HEHUS [IUKBJ U CPOK Ha (PU3MUECKO U3HOCBAaHE Ha
NpEeACTAaBEHUTE MU3JEJINs MO NPEACTaBEHUTE
dbopMu MOXE na ce 3aKJIIoYd Ha TOsl eTal OT
Habmronenus 15 . ye ca HempoMeHuMH. Tbii KaTo
(dbopMuTe ciayxar 3a ecTeTUYecKa Haciaza, He ce
IIUIIAT YECTO 3aIL0TO HE B3€MAT HUKAKBO y4acTHE
B HUKaKbB jAeicTBeH mnpoiec. [lokpueto ot
aKpuiHa 00si OCTaBs HEIPOMEHMMO OT BbHIIHH
yCJIOBMSl KaTO BJjlara, CBETJIMHA, NMPOMsSHa B
TeMmnepatypHuTe nokaszarenu. Kykaurte ce
MOYHCTBAT JIECHO C Hali-OOMKHOBEHA HaBJIa)KHEHA
TEKCTUIIHA Kbpra. Moxe J1a ce Kaxe, ye CpOK Ha
MOpajiHa aMOPTU3ALMSI HAMA.

IIpousBoacTBeHATA LEHA HA M3ICIMATA OT
CTpaHa Ha BJIOXEHWUTE M3IOJI3BAaHU MaTepUalH €
cpaBHUTENHO HUCKa. [la3apHa 1eHa neHa obaue
uMa cBOMTEe 000OCHOBAaHOCTH B MHOBATUBHOCTA HA
(dopMmaTa Karo NMPOU3BEACHUE HA IUIACTUYHUTE U
n300pa3uTeHu M3KycTBa. Td € MPOAYKT Ha
XyJ0’KECTBEHO TBOpUECKATa JEMHOCT U KaTo TaKbB
“Ma U ChOTBETHaTa leHa. Kykiure ca eIHaKkBoO
no0pe Bb3NpUEMaHH KaKTO Ha BbTPELIHMS TaKa U
Ha CBETOBHMS naszap. [{o HacTosALMsA MOMEHT Te ce
MOJI3BaT OT MHTEpeca Ha MOTPEOUTENISE BB BCSIKA
€JHa CTpaHa, KOsATa Ca MMaju Bb3MOXKHOCT Ja
[IOMa/IHAaT.

Karo 3akaiouenue:

IIcuxoeMONIMOHAJIHO Bb3JeilicTBHE.
Bb3neiicTBueTo Ha TBOpOUTE BHPXY MOTPEOUTENS
e HeocropuMmo.Hukoii He ocraBa Oe3paszinyeH
npu Buaa uM. EqHU ru onipeenaT KaTo KpacuBU U
H3AIHU, KaTO B TOBA UMAT B MPCABU/] HAYMHA HA
n3paboTKa. A WHaYe Te He ca claJHuKaBu. Jluara
" [OJIOCTHATA CUJTYCTHA OpraHu3alusa U3pas3saBar
BBTPEIIHO CIIOKHHU TICUXOJIOTHYECKH ChCTOSTHUSI.
Heka BB31€lCTBHETO MPOABIKM B €MOLUATA Ha
oTpeduTes.

285



JIUTEPATYPA

[1] http://cornflower.blog.bg/izkustvo/2013/03/
17/mejdunarodna-izlojba-quot-bolnica-za-
vliubeni-quot.1065276?reply=4358296

[2] https://nha.bg/uploads/ckeditor/
avtoreferat VALENTIN_ GOSPODINOV.p
df

[3] https://olymp.in/news/19-svet-cvet-i-faktura-
poverxnosti-kak-sredstva-arxitekturnoj-
kompozicii/168

[4] https://medium.com/@etotmark/

[5] http://mebeli.info/FORMOOBRAZU-
VANE.pdf

[6] file:///C:/Users/Mihaela/AppData/Local/
Temp/5212.pdf

286

[7] https://www.academia.edu/27150916/

[8] https://www.academia.edu/27150916/

[9] http://www.academia.edu/7672722/
INSIGHT _

[10] http://www.academia.edu/7236873/

[11] http://www.academia.edu/7236121/

[12] http://www.academia.edu/6694463/

[13] https://www.academia.edu/33393124/
TECTONICS _AS THEORY OF FORM _
AND FORM-FORMATION

[14] https://www.academia.edu/10588428/

[15] http://grosnipelikani.net/modules.php?
name=News&file=article&sid=548

CMNCAHUE "TEKCTWUT N OBJIEKN1IO"



INFORMATION FOR AUTHORS
SUBMISSION OF A MANUSCRIPT

* Subject area. The problems should concern problems of the textile science and practice following the Universal
Decimal Classification - UDC:
» 33, Economics. Economic sciences.
» 377, Special Education. Vocational education. Vocational schools.
» 378, Higher Education / Higher Education Institutions.
» 677, Textile Industry. Technology of textile materials.
» 678, Industry of High Molecular Substances. Rubber industry. Plastic industry.
» 687, Tailoring (apparel) Industry.
» 745/749, Applied Art. Art Crafts. Interior. Design.
» 658.512.23, Artistic design (industrial design).

* Submission of a manuscript should be addressed to the Editorial Office via e-mail (textilejournal.editor@fnts.bg),
the paper should be written in Bulgarian from Bulgarian authors and in English (working language) for foreigners.

* Copyright Transfer Agreement must be signed and returned to our Editorial Office by mail, fax or e-mail as soon as
possible, after the preliminary acceptance of the manuscript. By signing this Agreement, the authors warrant that the
entire work is original and unpublished, it is submitted only to this journal and all the text, data, Figures and Tables
included in this work are original and unpublished and have not been previously published or submitted elsewhere in
any from. Please note that the reviewing process begins as soon as we receive this document. In the case when the
paper has already been presented at a conference, it can be published in our magazine only if it has not been published
in generally available conference materials; in such case, it is necessary to give an appropriate statement placed in
Editorial notes at the end of the article.

GENERAL STYLE AND LAYOUT

* Volume of a manuscript submitted should not exceed 12 standard journal pages in single column (3600 characters
page), including tables, figures and photographs. Format of the submitted file is MS Office Word (normal layout).
The editors reserve the right to shorten the article if necessary as well as to alter the title.

* Title of a manuscript should not exceed 120 characters.

* Full names and surnames of the authors, as well as full names of the authors' affiliation - faculty, department,
university, institute, company, town and country should be clearly given. Corresponding author should be indicated,
and their e-mail address provided.

* Abstract of a manuscript should be in English and no longer than one page.

* Key-words should be within 4-6 items.

* For papers submitted in English (any other working language), the authors are requested to submit a copy with a title,
abstractand key words in Bulgarian.

* ST units should be used throughout.

* Abbreviations should be used according to [UPAC and ISO standards and defined when first used.

* Figures and illustrations with a title and legend should be numbered consecutively (with Arabic numerals) and must
be referred in the text. Photographs should be numbered as Figures. Additionally, Figures should be integrated in the
text with format JPG at 300 dpi minimum. Figures must be integrated in the text in editable form.

* Tables with a title and optional legend should be numbered consecutively and must be referred in the text.

» Acknowledgements may be included and should be placed after Conclusions and before References.

* Footnotes should be avoided. When their use is absolutely necessary, they should be numbered consecutively using
Arabic numerals and appended at the end of the manuscript.

* References (bibliography) should be cited consecutively in order of appearance in the text, using numbers in square
brackets, according to the Vancouver system.

REVIEWING PROCEDURE

The reviewing procedure for Textile and Garment Magazine is in accordance with the guidelines of the Ministry of
Education and Science and can be presented as follows:

* Each paper submitted for publication is reviewed by at least two independent reviewers working in an institution
different than the author's affiliation. The identity of the author/authors is concealed from the reviewers and vice-
versa (double-blind review). In the case of controversial opinions of the reviewers, nextreviewers are selected.

» A written review includes a clear conclusion of the article reviewed, concerning the conditions, which must be
fulfilled in order to publish the article in Textile and Garment Magazine or a statement rejecting the article.

» First author receives a set of reviews and next, following the reviewing procedure, is obliged to correct the paper
according to the reviewers' remarks or express his/her own opinion in writing.

* The corrected article and author's attitude are checked by the editors or by the same reviewers in case of any doubts.
The Chairman of the Editorial Board takes by the Editor-in-Chief or, in extraordinary cases, the final decision
regarding the publication of the article. If necessary, the authors are informed about the decision by e-mail.

* The identity of the reviewers of the particular articles is not given to public information.



TEKCTMA
COAEKANN )

HTC no TekcTun,

=
%
=)
X
=
=)
&
X
v
&
(=]
o

__ ISSUE 9/2018
www.tok.fnts.bg

Editor:

Assoc. Prof. Ivelin Rahnev, College of Sliven at the Technical University of Sofia

Editorial Board:

Prof. Hristo Petrov, TU - Sofia Assoc. Prof. Anna Georgieva, UCTM - Sofia

Prof. Maya Bogdanova, NAA - Sofia Assoc. Prof. Zlatina Kazlatcheva, FTT - Yambol
Prof. Rossica Betcheva, UCTM - Sofia Assoc. Prof. Snejina Andonova, SWU - Blagoevgrad
Prof. Jean-Yves Drean, ENSISA - Mulhouse, France Assoc. Prof. Rumen Russev, FTT - Yambol

Prof. Andreas Charalambus, TU - Sofia Assoc. Prof. Stela Baltova, IBS - Botevgrad

Prof. Diana Germanova-Krasteva, TU - Sofia Assoc. Prof. Maria Spasova, IP-BAS, Sofia

Assoc. Prof. VU Thi Hong Khanh, HUST - Hanoi, Vietnam Dr. Nezabravka Popova-Nedyalkova, NBU - Sofia

CONTENTS

UDC
687 THE INFLUENCE OF GARMENT DYEING ON SEAM PERFORMANCE

Goran Demboski, Martina BoSKOVSKa ... 255
678 CURCUMIN-LOADED FIBROUS MEMBRANES WITH COMPLEX

ARCHITECTURE AND BIOLOGICAL ACTIVITIES

Mariya Spasova, Petya Tsekova, Nevena Manolova, Iliya Rashkov, Nadya Markova,

Ani Georgieva and Reneta ToshKOVa ... e, 261
678 STUDY THE IMPACT OF NANOPOWDERS SiC ON THE BALLISTIC

CHARACTERISTICS OF ULTRA-HIGH-MOLECULAR-WEIGHT POLYETHYLENE

(UHMWPE)

Petya Gencheva', Krasa Kostova’, Dimitar Kirkov’, Sasho Aleksandrov.................................. 268
745/749 TEXTILE MATERIALS AS PLASTIC FASILITY IN SCULPTURE OF SPACE FORMS

OF DIFFERENT SIZE FORMAT. NATURE AND IMPACT.
Chief Assistant Professor Dr Mihaela Gadjeva - Nedelcheva

Address: Bulgaria, 1000 Sofia, 108 G. S. Rakovski str., room 407, tel. +359 2 980 30 45
e-mail: textilejournal.editor@fnts.bg

www.bgtextilepublisher.org ISSN 1316-912X (Print)
- rin

ISSN 2603-302X (Online)
Bank account:
Scientific Engineering Union of Textile, Garment and Leathers
VAT identification number: BG 121111930 y Prepress and Printing:
Account IBAN: BG43 UNCR 9660 1010 6722 00 ﬁ Compass agency Ltd



FEDERATION OF THE SCIENTIFIC ENGINEERING UNIONS IN BULGARIA
VOCATIONAL TRAINING CENTRE
108, G.S. Rakovski Str
1000 Sofia, Bulgaria
tel.: +359 2987 63 29
GSM: +359878703 618
e-mail: cpofnts@gmail.com
www.learning-fnts.com



BB VHTEP
BB EKCNOo
BB LEHTDbLP



