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Abstract

The environmental sustainability agenda has never been more relevant for textile companies, being a
key driver for innovation and economic growth. In this paper, a novel decision-making process for the
textile sector, exploiting the Organisational Life Cycle Assessment (O-LCA) methodology, is proposed.
Such management system helps companies measure and control environmental performances, in order to
recognise the hotspots that need to be managed for reducing the corporate environmental footprint, and
at the same time, creating the business case for sustainability. Several operational tools were established
to support this decision-making process. The tools were developed both by reviewing the specific
literature and by conducting in-depth semi-structured interviews in six textile companies. Additionally,
direct observation (e.g., plant tours) was also used as a data collection method. A case study of a spinning

company discloses the potential benefits of this management system.

Keywords: Organisational Life Cycle Assessment (O-LCA); Environmental sustainability; Textile

sector; Decision-making process.

Introduction

During the last two decades, the request of
"green" textiles and garments, produced and
distributed minimising the environmental impacts,
has vigorously emerged from a wide range of
stakeholders. Therefore, sustainability values,
strategies and methodologies have become
fundamental for textile and clothing companies to
compete in the global market. In this paper, a
decision-making process, based on the
Organisational Life Cycle Assessment (O-LCA)
methodology, is developed. In particular, specific
guidance, methods and tools for the identification
and the assessment of life cycle environmental
impacts of a company are released, from the
definition of the functional unit to the selection of
the best environmental alternatives.

O-LCA is "a compilation and evaluation of the
inputs, outputs and potential environmental
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impacts of the activities associated with the
organisation adopting a life cycle perspective"
(ISO, 2014). Such methodology meets several
business requirements: 1) identification of
environmental criticalities along the entire supply
chain; ii) monitoring and control of environmental
performance; iii) support to decision-making; and
iv) provision of information for sustainability
communication (UNEP/SETAC, 2015). O-LCA
helps organisations define their sustainability
strategy and organise their operations, facilitating
the change into more sustainable production
configurations and consumption patterns, towards
a circular economy. Even if the interest around O-
LCA is rapidly increasing, complete and rigorous
applications of O-LCA are not yet a common
practice (Martinez-Blanco et al., 2015) and further
research is necessary to understand how O-LCA
can be implemented in textile companies.
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The decision-making process - development
and application

In order to support textile companies in
implementing their commitment towards
sustainability, a decision-making process, built on
the technical framework for the O-LCA
standardised by the International Standards
Organization (ISO, 2014), is here proposed. The
novel decision-making process was developed

from a literature review, interviews and direct ob-
servation (e.g., plant tours); data was triangulated
to increase its reliability.

In the remainder of this paper of this paper,
each O-LCA phase is discussed with reference to
the textile sector and, where appropriate, opera-
tional tools are established, in particular: 1) Textile
O-LCA scoping map; ii) Textile Inventory Matrix;
and ii1) Sustainable Textile Assessment Tool.
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Fig. 1 The decision-making process

Phase 1: Goal and scope definition

Scoping phase defines the breadth, depth, and
detail of the assessment in accordance with the
specified goals. In particular, system boundaries
define which are processes associated with the
reporting organisation that need to be included in
the study. In order to support textile companies in
defining the boundaries of the analysis, 13 macro-
processes were incorporated in the textile O-LCA
scoping map: spinning, weaving, knitting, non-
woven manufacturing, cutting, making, trimming,
desizing, scouring, bleaching, dyeing, printing,
and finishing.

Phase 2: Inventory analysis

Coherently with the goal and scope definition,
during the inventory analysis phase, data are
collected, systems are modelled, and Life Cycle
Inventory (LCI) results are achieved. In particular,
in an O-LCA the inventory should consist of all
inputs (e.g., energy, water and materials) and
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outputs (e.g., environmental releases in the form of
emissions to air, water and soil) associated with the
direct activities included in the system boundary
defined in Phase 1. Therefore, for each macro-
process, both primary and support processes were
defined and mapped. Primary processes are the
activities involved in the physical creation of the
product, while support processes allow the
primary activities to take place. For each process,
inputs and outputs were identified and coded.
Additionally, supporting mechanical plants at the
service of the production plant were considered
(e.g., electrical, water, heating and cooling,
pneumatic, lighting system, etc.) and inputs and
outputs were identified. As a consequence, a
comprehensive Textile Inventory Matrix (TIM)
was developed. It contains 147 primary processes,
25 support processes, 11 mechanical plants, 242
inputs, 136 outputs and 105 resources. Table 1
shows the general structure of the TIM.



Table 1
The Textile Inventory Matrix - Macro-process # x

Macro-process # x
Primary Processes (PPs) Support Processes (SPs) Mechanical plants (MPs)
PP1 PP2 PPm SP1 SP2 SPn | MPI1 MPo
I1 X X X
Inputs | 12 X X
o1 X X X X X
Outputs| 02 X X X X X X

Phase 3: Impact assessment phase

During the third phase, LCI results are used to
estimate the importance of potential environ-
mental impacts. Operationally, the inventory is
firstly filled with "consumption data" for inputs
and "produced quantities" for outputs. Then,
inputs and outputs should be translated into
environmental impacts by means of one of the
existing impact assessment methods. In particular,
two obligatory steps should be carried out:

classification and characterization. Regarding the
classification phase, the ReCiPe mid-point impact
categories have been utilised (Schryver and
Goedkoop, 2009) and have been linked to the
inputs and outputs included in the TIM. The
resulting tool, named Sustainable Textile
Assessment Tool (STAT), can be used by textile
companies to classify their inputs and outputs into
reference impact categories, as illustrated in
Table 2.

Table 2
The Sustainable Textile Assessment Tool (STAT)

Impact categories
CC|OD |POFIPMF| IR | TA |HT | TE | FE | ME \MD | FD |WD |FEu\MEu|ALO{ULO|NLT
11| x X
Inputs 2 X
Ii X X X X X X X
Ol
Outputs 02| x X X X X X X
Oo| x

Impact categories (Schryver and Goedkoop, 2009)

CC - Climate change

OD - Ozone depletion

POF - Photochemical oxidant formation
PMF - Particulate matter formation

IR - Ionising radiation

TA - Terrestrial acidification

HT - Human toxicity

TE - Terrestrial ecotoxicity
FE - Freshwater ecotoxicity
ME - Marine ecotoxicity
MD - Metal depletion

FD - Fossil depletion

WD - Water depletion

FEu - Freshwater eutrophication
MEu - Marine eutrophication

ALO - Agricultural land occupation
ULO - Urban land occupation

NLT - Natural land transformation

Characterisation methods, associating the used
resource and/or emitted pollutant to selected
characterisation/conversion factors, are applied.
Environmental impact categories should be then
normalised and weighted in order to identify the

"hotspots", defined as the elements of the system
that mostly contribute to the environmental
burden. The goal of the normalisation step is to
refer the impact scores to a common reference,
enabling their comparison. In particular, LCA
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normalisation translates impact scores into the
relative contributions of the organisation to a
reference situation, intended as the environmental
profile of an economic system that the organisation
is part of. For our purpose, the European textile
sector and the environmental impacts of textile
production in the EU-27 have been considered as
the reference economic system (Beton et al. 2011).
After normalisation, the weighting step allows
adjusting the normalised indicators to reflect the
perceived relative importance of the different
impact categories. Evidently, weighting requires
determining values reflecting the respective
importance of the impact categories, potentially
considering several attributes. These judgements
may be based on expert opinion, cultural/political
viewpoints, or economic considerations.

Analysis the results from the impact assess-
ment phase, the organisation gains insights into its
current environmental impacts and reduction
opportunities and can formulate strong arguments
for effective actions, as discussed in the next phase.

Phase 4: Interpretation of results

Based on the results from the "Impact
assessment" phase, a priority list can be created by
ranking the weighted normalised indicators, thus
identifying the most critical impact category.
Then, since each impact category is linked to the
TIM through the Sustainable Textile Assessment
Tool (Table 2), it is possible to identify the
environmental hotspots in terms of inputs, outputs
and, consequently, processes. Such information
can be used to define a set of solutions that
potentially could decrease the environmental
impact, focusing on the most critical elements
identified. The identified solutions, aiming at
mitigating the corporate environmental impacts,
are then evaluated with financial tools, to assess
their investment returns and economic impacts.
The financial analysis must be able to capture all
relevant and significant costs related to the
alternatives, as prescribed by the Total Cost
Assessment (TCA) method (Epstein, 1996). TCA
is similar to traditional capital budgeting
techniques except that it includes environmental
expenditures and savings.

Once all the costs (and savings) associated with
each solution are identified, financial tools for
rating investments, familiar to many businesses,
are then used to evaluate the economic added value
of each option: Net Present Value (NPV), Internal
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Rate of Return (IRR), and Payback Period.
Additionally, environmental savings are cal-
culated to assess environmental gains of each
solution.

Finally, by regularly collecting data and
calculating the indicators defined in the Impact
assessment phase, environmental performance
could be monitored and controlled over time. It
allows to assess the real benefits related to the
introduction of an implemented solution, as well as
to identify new hotspots and to propose new
solutions, in accordance with a continuous
improvement approach. Additionally, the TIM
might be updated as a consequence of the
implemented solution(s).

Empirical applications

Several empirical applications to textile
companies have been carried to ensure model
robustness and applicability in real contexts (Resta
et al., 2016; Resta and Dotti, 2015; Resta et al.,
2013). As demonstrated by all the pilot case
studies, the solutions proposed and implemented
have enabled significant both economic and
environmental savings through a lower resource
utilization. In this paper, the pilot case of a
spinning company is described.

First of all, the processes and mechanical plants
associated with the company's business were
selected from the full TIM, and inputs and outputs
were measured. Afterwards, the impact categories
were calculated and then normalised and
weighted. In particular, the weighting step was
performed using the rank order centroid (ROC)
technique (Barron and Barret, 1996). The Climate
Change was identified as the most critical
environmental impact category. Within this impact
category, energy consumption was recognized as
the most critical hotspot, since it was responsible
for the major contribution to climate change.
“Spinning” was the most critical process, mainly
contributing to company's energy consumption.
Among the available technical alternatives, the
installation of high-efficiency motors was
identified by a panel of experts as a potential
solution able to decrease the energy consumption
of the spinning process. The second critical
process was the "Conditioning system (for
spinning preparation)". In this case, the specialists
focussed their attention on the Air Handling Unit
(AHU), suggesting the installation of an inverter
on the centrifugal fan. "Winding" was the third
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energy-consuming process. As for the spinning
process, the solution proposed by the experts
relates to the installation of high-efficiency motors
on the winding machines. Additionally, a fourth

option was selected: the substitution of neon
lighting with LED technology. The four solutions
were then compared in economic and environ-
mental terms (Figure 2).
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Figure 2 Economic and environmental evaluation of the proposed solutions

The best environmental and economic solution
is the substitution of the neon lighting system with
the LED technology, while the installation of high-
efficiency electric motors on spinning machines is
the second best solution. With the implementation
of these two options, it is possible to save 388,402
kg of CO2 equivalent per year. Although the other
two solutions (installation of inverter on the
centrifugal fan of the conditioning system and
installation of high-efficiency electric motors for
winding machines) bring environmental savings,
economic value is destroyed (negative NPV).

Conclusion

The decision-making process described in this
paper provides textile companies with a
management system able to: 1) monitor and control
environmental performances with a dynamic
perspective, delivering the right information upon
which to base decisions; ii) identify which activity
and/or mechanical plant needs to be modified in
order to reduce the environmental impact,
enabling cost savings in both the short- and long-
term, developing the business case for sustaina-
bility; iii) define strategies for sustainability; and
iv) increase a sustainable image.

To conclude, this paper can be considered as a
basis for further research. In particular, in order to
overcome the limitations of this work, some
possible directions can be pointed out. First, the
social dimension should be included in the

6

analysis. Secondly, goal and scope definition could
be enlarged in order to cover the entire textile and
clothing chain, from raw material growing and
production, up to distribution and retailing of the
final product to customers. Third, a Decision-
Making Software (DMS) could be developed to
support the analysis involved in decision-making
processes.
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U3CNIEABAHE HA BJIMAHUETO HA
BUAA HA LLEBHUA KOHEL
BbPXY 3PABUHATA HA LLEBA

Aou. a-p nix. AinaHa lrepmaHoBa-KpbcereBa, gou. A-p nHX. Pagka AtaHacoBa
KaTegpa "TekcTunHa TexHuka", TexHnyeckn yHmepcuteT - Codpusa

PE3IOME

H3zcneosano e enusanuemo Ha cmpykmypama u CbCmasa Ha WeeHume KOHYU 8bpxy 30pasunama Ha
weesa. Obexm Ha uzcieosame e 60008 ped knac 301, kamo npowusanemo e U3BbPUIEHO HA MbKAHU
"Ilenum" cvc cneonume sudose uiesHu Konyu. wanener kowey om 100% IIE u 0sa éuoa cvpyesunHu
Konyu cwve cvpyesuna om 100% IE-K u obeusnu enaxua, cooms. om I[IE u navyk. B oonvinenue, e
VCMAaHO8eHa U cmeneHma Ha 3a2yoa Ha 30pasuHa Ha 20pHUs KoHey cied npowusare. IIposeden e
cmamucmu4ecKuy aHanu3 3a yCmano6a68ane Ha eIUsAHUEmO HA 8U0A HA UleBHUs KOHel 8bpXy 30pasuHama
Ha wesa.

Knwuoeu oymu: 30pasuna na wesa, waneneHn KoHey, Cbpye8UHeH KOHel, U3HOC8AHEe HA WEeGHUs
KoHey npu 600000pazysate.

INVESTIGATION ON THE SEWING
THREAD TYPE IMPACT ON SEAM STRENGTH

Assoc. Prof. Diana Germanova-Krasteva, PhD, Assoc. Prof. Radka Atanasova, PhD
Technical University of Sofia, Department of Textile Engineering

ABSTRACT

The influence of the thread's structure and substrate on seam strength is investigated. The seams are
worked out in lockstitch type 301 on Denim fabrics. The experiment is carried out using the following
types of sewing threads: staple thread from 100% PES and two types core spun threads with a core from
PES filaments wrapped with polyester and cotton fibres, respectively. Additionally, the extent of strength
loss of the upper thread after stitching is determined. An analysis for statistical proving the influence of
the thread's type on the seam strength is conducted.

Keywords: seam strength, staple thread, core spun thread, loss of thread's strength by stitching
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BbBE/JIEHUE

JlHec pa3HOOOpa3HeTO OT IIEBHU KOHIH € U3K-
JrounTenHO ronsaMo. To ce oOycnas OT mpusiara-
HETO Ha Pa3IMYHU MaTepHUaNId, CTPYKTYpH H
3aKiIounTeNnHu 00padoTku. [IpaBunHuaT uz6op Ha
IIIEBEH KOHEIl € MHOTO Ba)kKeH (paKTop 3a MOCTHUTa-
HE Ha BUCOKO KauyeCTBO U CE€ M3BbPILBA B 3aBUCHU-
MOCT OT IIpeTHA3HAYE€HUETO Ha MPOAYKTA U U3HUCK-
BaHMTA KbM HETO - TEXHUYECKHU U €CTCTUYHH.

3a mpOM3BOJACTBO Ha MIEBHHU KOHIIM CE€
M3IION3BAT KaKTO €CTECTBeHH (ITaMy4HH, JICHEHH,
KOHOIICHHU, KOTIPUHEHH), Taka U XUMHYHH Mare-
puanu (MoJUeCTEPHU, MOTUAMUIHU, TOTUTIPOIIHU-
JIeHOBH, BUCKO3HH, oT Nomex, Kevlar u np.). B
MOCJIEIHUTE TOAMHU 33 MPOMMIIUIEHO MPOU3BOJI-
CTBO HaW-IIUPOKO MPUIIOKEHUE HAMUPAT MTOJTHEC-
TEpHUTE KOHLIU IIOPAIH TSXHATa BUCOKA 3/IPaBHUHA,
YCTOWYHMBOCT Ha IPETPUBAHE U XUMUYHU peareH-
TH IIPH OTHOCHUTEITHO HUCKA IICHA.

ITo oTHOIIEHNE HA CTPYKTYPUTE IIEBHU KOHILIU
ce MPOM3BEXAAT KAKTO OT MPECYKaHU IIAIeIHU
npexau (Queypa 1) - enHo- (a) uiau 1ByKpatHO (0)
MpecyKaHu, Taka U OT (pUIIaMeHTHU KONPUHHU
(@uzypa 2) - mono- (a) u nonmudurameHTHH (0),
miaaku (a u 6) u TekcTypupanu (B). Hemanka yact
OT LIEBHUTE KOHLMU C€ MPOU3BEKAAT KaTO
ChpLEBUHHU HULIKYU (Puzypa 3). B cppueBuHara
ce pasmonarar (pUIAMEHTHH HUIIKU CbC CHUHTE-
TUYCH MPOU3XOJ], KOMUTO TPUIABAT Ha IICBHUS
KOHEIl HeoOxonuMara 3ApaBHHA, a OOBUBHHTE
BJIAKHA Ca B 3aBUCUMOCT OT KeJIaHUS BbHIIIEH BU]I
Y MaTepuaj Ha OCHOBHUA 1iat. Karo Hali-pa3npo-
CTpaHEHHU MOrar Jia ce MocoyaT KOMOMHAIIMUTE OT
ITE-K 3a chprieBrHa 1 00BHUBKA OT MaMy4YHU WJIH

T0JIMECTEpPHH BIAKHA.
R :
17 \\/{/'

f Ny ram

'1:.—\.-.' :
L e

®@ur. 1 ExgaokpatHo (a)  1ByKpatHo (0) mpecykaH
aneseH MeBeH KoHelr [3]

FEEFETELT PRI N S LRSS E St § L Sl L L O Lok

@ur. 2 ['magpk MoHO- (a) 1 noiudunamenteH (6)
IIIeBeH KOHEIl M TEeKCTYpHpaH (B) IIeBeH KoHer [3]
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®@ur. 3 CppIiieBUHEH IIEBEH KOHEIT [3]

3akaouuTeTHUTE 00pabOTKH, HAa KOUTO Ce
ImojJjiaraT IIeBHUTE KOHIIM, HaW-4eCTO ca
HAaCOYEHU KBM IMONOOpsSBaHE HA TAXHATa MPO-
XOJMMOCT B IPOIIECca Ha IIIMEeHE, HO MOoTaT 1a Ob1at
Y 3a IpUJIaBaHE Ha CIICIMATTHHA CBOICTBA KaTO He-
TOPUMOCT, aHTHCTATUIHOCT, aHTHOAKTEPHAITHOCT,
BOJIOOTOTBCKBAHE U JIP.
EKCIHEPUMEHTAJIHA YACT
3a M3CIeIBAaHETO Ca M3MOJ3BAHU CICTHUTE
MaTepuan:
* ThbKaHu - J[eaum ot 100% I1:
Nel: mmontaa maca 300 g/mz, OCHOBHA I'CTHHA
290 H./dm, BbThuYHA T'bcTHHA 250 H./dm;
Ne2: momaa maca 260 g/m’, 0OCHOBHA T'bCTHHA
290 1./dm, BbTHUHA rbeTHHA 260 H./dm;
* IMIeBHU KOHIU - JuHelHa mIbTHOCT 60 tex
(20tex x 3):
Nel:manenen koner ot 100% I1E;
Ne2: cepueBuneH koHen ot cbpreBuHa [ IE-K n
o6BuBKa oT I1E BiakHa;
Ne3: cepueBuneH konen ot cepuesuHa [ IE-Kn
0OBHBKA OT IAMYYHH BJIaKHA.
bonosust pen e knac 300, noaknac 301. U3-
MuHar € Ha mesHa MammHa JUKI DDL-8700 npu
I'bCTOTA HAa 00710BUS pex 4 6oma/cm, 1Mo MocoKa Ha
OCHOBHHTE U 110 II0COKA HAa BbTHhYHUTE HUIIKH.
HamnpaBenu ca u3mMepBanusi 3a ONpeCIIsHE Ha:
* HaYaJTHATa 3/[paBUHA Ha IIICBHUTE KOHIIHN;
* 3/[paBMHAaTa HA TOPHUS IIEBEH KOHEI[ CIIeH
MIPOIIMBAHE;
* 3paBUHATA Ha II€Ba B JBETE M3CIICIBAHH
TTOCOKH.

Hauannata 3apaBMHa Ha ILIEBHUTE KOHIIM,
KaKTO M Ta3H Cle]l MPOLIMBAHE, € ONpEeCIICeHa Ha
MaxaJOBHJICH TuHaMoMeThp PM-3-1, pabGorent Ha
npuHumna CRT, npu crnenHuTe HACcTpoilkuM Ha
ypena:

* MEXKTy4eIIOCTHO pa3cTostaue /=100 mm;

* IpeiBapuTeNHO HaToBapBaHe [,=0.3 N;

* cKopocT Ha HaToBapBane v =100 mm/min.

3a OLIeHKa Ha CTENEeHTa Ha U3HOCBAHE Ha LIEB-
HUTE KOHIIM IPU IPOLIMBAHE 32 BCEKU BapUaHT ca

9



M3psI3aHU 110 JIBa MPABOBI'BIIHU ACTAlIA C pa3Mepu
18.5x50 cm, 10 KOUTO C€ M3MHUHABA CheTUHUTEJICH
00/10B pe/ Ha pa3cTosiHuE | cm OT Kpast Ha HaJloXKe-
HUTE eJ{Ha BBPXY pyra moctpu (@ueypa 4). Taka
MOJTOTBEHUAT JETAiNl ce Haps3Ba HAa MPOOHU C

185

p e R s R R R R R e e

i

nbpkrHa 10 cm, KaTo mpoOuTe, KOUTO C€ HAMHUPaT
B HAYaJIOTO M B Kpas Ha JIeTaiijia, Ce OTCTPaHIBAT U
HE c€ M3MOJI3BaT B U3MUTBaHETO. ToBa ce mpaBu ¢
1IeJ1 J1a c€ M30erHaT y4acThIIUTE, B KOUTO IIIEBHATA
MalliHa He € paboTHIIa Ha MOCTOSSHHU 00OPOTH.

185

®@ur. 4 [TonroroBka Ha MPOOUTE 3a OMpe/eIsTHE Ha CTETNICHTa Ha H3HOCBAHE MPH MPOIINBaHE

Ot u3pszanuTe npodu, ¢ moMoITa Ha kaphu-
11a, BHUMATEJIHO, /10 IOCTUraHe Ha 00J0BUS pe ce
W3HUIIBAT HUIIKUTE OT ThKAHTA, CJIE]] KOETO U TOp-
HUST [IEBEH KOHEII. 3a J]a c€ HaMaJH 0 MUHUMYM
TPUCHCTO U UBHOCBAHCTO MY IIPHU U3HUIIBAHE, TO
Ce M3BBpINBA B JBETE MOCOKU - OT Kpawilara Ha
npobara KbM cpenata if. JIoTHHSIT IeBeH KOHEI[ He
€ M3CIIe/IBaH, Thi KaTo MPH MPETUIITHO U3CIIeIBaHEe
¢ YCTaHOBEHO, Y€ 3ary0ara Ha 3J[paBHHA IPU HETO
€ 3HAUUTEITHO Mo-MaJjka [2].

10

W3mepenara 3qpaBuHa Ha U3HUIICHUTE TOPHU
KOHIIM € CHIIOCTaBeHA C HayaJHaTa UM 3J[paBHHA.
3HaUNMMOCTTa Ha YCTAaHOBEHUTE PA3NIUKHU € TIOBe-
peHa o kputepus Ha CTIOIBHT.

[To oTHOMICHKE 3/1paBUHATA HA [IEBA, 32 BCEKU
BapUaHT Cca MOATOTBEHH MO 5 MpOOH CHIIACHO
m3uckBanusata B BJIC EN ISO 13935-1:2014

(@uzypa 5)[1].

CNMUCAHUE "TEKCTWUJ U OBNEKJ1O"
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Hrek

------------------ 350
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®ur. 5 [TonroroBka Ha MPOOUTE 3a ONPeEJIC/sTHE Ha 3[paBUHATA Ha I1eBa

[IpoBepkara 3a o1ieHKa Ha BIUSHUETO HA BUA PE3VITATHA
Ha IIEBHUS KOHEIl BhPXY 3/IpaBUHATa Ha IIeBa € 3ary6a Ha 3IpaBHHA HA IIEBHUTE KOHIH
U3BBPILEHA OTHOBO 10 Kputepus Ha CTIONBHT. 32  npu 001000pa3yBaHe
00paboTKa Ha TAHHHUTE M 3a MMPOBEPKa Ha CTaTHUC- Havaynnara 3mpaBMHa Ha IIEBHUTE KOHIU €

TUYECKUTE XUIIOTE3HU Ca MU3IMOJI3BAaHN PYHKIIMHUTE, OIpeaeiieHa Ha Oazara Ha 15 W3MmepBaHUs, Karo
Brpajenu B nporpama Excel Ha pupma Microsoft”.  pesynrarture ca 0606menu B Tadnuua I.

Taonuua 1
Hauanua 30pasuna Ha wiesHume Konyu
IlleBen Ilanesen CbpueBuHeH ChbpueBnHeH

KOHeI[ 100% IIE 100% ITIE II/IIE
X, N 21.82 27.90 23.51
S, N 0.64 0.74 0.64
v, % 2.93 2.64 2.70
q, N 0.35 0.41 0.35
p, % 1.62 1.46 1.50

Twit karo MUHEHHATa IUIBTHOCT HA KOHIIUTE € BapHalMOHEH Koe(pUIMEHT, a0CoNI0THA H
€JHaKBa, 3JpaBUHUTE ca ONPEAECIEHU B OTHOCHUTEIIHA JOBEPUTEIHA IPELIKA.
a0CcoJNIIOTHU CcTOWHOCTHU. M34uciieHn ca u ['paduuno pa3nukuTe B HAYATHUTE 3IPAaBUHU
OCHOBHHUTE CTATHCTHYECKH OICHKH: CpeJHa Ha TPUTE BHJA IICBHH KOHIIM Ca OHAIVICIICHU HA
CTOMHOCT, CpPEJHOKBAJPAaTUUYHO OTKJIOHEeHue, @ueypab.

1
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27.9
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N 15+
10 —
5 —
A
0 [Mlanenen CobpueBUHEH CobpueBUHEH
100% IIE 100% IIE II/TIE

®@ur. 6 Hauanuu 31paBUHU HA IEBHUTE KOHIIH

OuakBaHO, Hail-rojsiMa 37jpaBuHa UMa CbplLe-
BUHHUSAT KOoHel, u3padoreH ot 100% I1E, cnenBan
OT CHPIIEBUHHMSI KOHEII, ITPY KOWTO OOBUBKATa € OT
MaMy4HH BJIaKHa, U Hall-HUCKa € 3[paBUHATa Ha
IIeBHMA KoHel oT mianeaau [1E BnakHa.

B Taénuua 2 ca oGoOuieHu pesyiaTatute 3a
3[[paBUHATA HA MIEBHUTE KOHIIM CJIE MPOITUBAHE
Ha ThkaHute Jlenum Ne 1 m Ne 2 mo mocoka u
HanpeYHO Ha OCHOBHUTE HUIIIKH.

Tabnuua 2
30pasuna Ha wenume KOHYU Cled NPOuUBAHe
leBen lanesaen ChpueBuHeH ChpueBuHeH
KOHeI| 100% IIE 100% IIE II/TTE
Tokan denum Jdenum Jdenum Jenum Jenum Jenum
Ne 1 Ne 2 Ne 1 Ne 2 Ne 1 Ne 2
X N 19.77 19.29 25.21 24.84 21.03 22.22
S,N 1.57 2.47 2.39 2.25 1.22 1.51
v, % 7.96 12.79 9.47 9.07 5.79 6.79
q, N 1.28 2.64 1.94 2.41 0.99 1.62
p, % 6.46 13.69 7.69 9.71 4.71 7.27

Ha ®wur. 7 rpadpuyHo Moxe na ce BUIH
TEHJCHIMATA HAa W3MEHEHHE Ha 3/paBUHATA HA
IIEBHUTE KOHIIM CJIeJl NMPOIIWBAaHE Ha THKAaH
JHenum Nel (¢ niomua maca 300 g/m’) u Jlenum
Ne2 (¢ mmommna maca 260 g/m’). C ,bo6una“ e
O3HauCHA HAavaJIHATA 3[[paBHHA Ha IIEBHUS KOHEII,
M3MepeHa Ipy OTBUBaHE OT KOHycHaTa 000uHa.

Crner U3BBpIIIEHATA CTATUCTHYECKA TIPOBEPKA
O0c¢ ycTaHOBEHO, Y€ 3arybara Ha 3JpaBHHA Ha
TOpHUSI KOHEII € 3HaYuMa MPU HUBO Ha 3HAYMMOCT
0.05. Tlo oTHOIIEHUE HA BIMSIHUETO HA TUIONTHATA

12

Maca BbpXY 3arydara Ha 3paBHHA, TO T OKa3Ba
BJIMSTHHE CaMO TPY ChPIIEBUHHUS KOHEIl C OOBHUBKA
OT MAaMyYHH BJIaKHA, KaTO JIOTMYHO, MPH TO-
BHCOKa ILIOIIHA Maca 3ary0ata e mo-roysima. [1pu
OCTaHAJIMUTE JBa BU/A IIIEBHU KOHIIH, PA3JIUKUTE Ca
HE3HAYNMH.

PanxupaneTo Ha KOHIIUTE MO 3paBUHA U CJIE]
NpomWIMBAaHE C€ 3ama3Ba: Ha-3apaB €
cepueBuHHUAT KoHen oT 100% IIE, cmexsan ot
cbpueBunHus kouer [I/T1E u mjanenxust KoHer oT
100%I1E.

CNMUCAHUE "TEKCTWUJ U OBNEKJ1O"
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30

25

23.51
pow 21.03_22.22

el

20

15
# bobuna

® Jlennm Ne 1
# Jleaum Ne 2

10

C”pr_II/IH LB
100% IIE 100% IIE IITIE

®ur. 7 3MeHeHNe Ha 3apaBUHAaTa Ha LIEBHUTE KOHLIM CJIE IPOLLIMBAaHE

I'paduuno TeHAEeHIMATa HAa M3MEHEHHE Ha
3/paBUHATA Ha L1IeBa € oHarie/eHa Ha Quzypa 8 u
9, crorBeTcTBa 3a ThKaH Jlennm Ne 1 u 3a Jleaum

Biausinne Ha BU/Ja HAa LIEBHUS KOHELl BbPXY
31paBHUHATA HA IlIeBA
Pesynrarure oT u3MepBaHusTa 3a 3IpaBUHA Ha

meBa ca 0000menu B Taonuua 3. Ne2.
Taonuua 3
30pasuna na wesa
IlleBen konen | Ilanenen 100% ITE CopueBunen 100% I1E Copuesunen II/I1IE
BoaoB pea mo nocoka Ha OCHOBHUTE HUIIKH
Tbkan Menum Ne 1| lenum Ne 2 | [Tenum Ne 1 | [lenum Ne 2 | lenum Ne 1 | /lenum Ne 2
X N 870 821 1004 903 977 858
S,N 45.69 63.09 34.17 44 .94 59.12 49.19
v, % 5.25 7.68 3.40 4.98 6.05 5.73
q, N 56.72 106.53 57.70 55.80 126.27 105.07
p, % 6.52 12.98 5.75 6.18 12.92 12.25
BoaoB pex Hanpe4yHo HAa OCHOBHHMTE HULIKH
Tbkan Menum Ne 1 | lenum Ne 2 | lenum Ne 1 | lenum Ne 2 | lenum Ne 1 | lenum Ne 2
X N 926 887 1053 984 869 885
S,N 33.99 80.98 88.85 57.60 30.29 66.33
v, % 3.67 9.13 8.44 5.85 3.49 7.50
q, N 42.19 10.53 150.05 97.26 64.70 141.68
p, % 4.56 11.33 14.25 9.88 7.44 16.01

Ot pesynrarure, npencraseHu B Tabnuya 3,
cbhOTBETCTBA HAa Puzypa 8 u 9, ce BUXKa SIBHOTO
IIPEBB3XOJCTBO HAa ChPLIEBUHHUS [LIEBEH KOHEL[ OT

MAGAZINE TEXTILES AND GARMENT

100% IIE. 3npaBuHara Ha 11€Ba IpU U3IIOJI3BAHE
My € 3HAa4UTEIHO I10-BHCOKA Ta3H, KOATO Ce
MIOCTUTA C OCTAHAJINTE U3CIIEIBAaHHU KOHIIH.
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1004 977

- [lanenen
100% I1E

= CobpleBrHEH
100% I1E

m CopuesnneH
IT/ITE

®ur. 8 31paBuHa Ha 1IeBa NP NpoIINBaHe Ha ThKkaH JleHnm Nel

1053

[lanenen
100% IIE

bonos pen no HanpasneHue
Ha OCHOBHATA HUIIIKA

- CobpueBrHEH
100% I1E

- CobpreBUHEH
II/IIE

bonos pen no HanpeyHo
Ha OCHOBHATa HUIIKA

®ur. 9 31paBuHa Ha 1I€Ba P NpolIrBaHe Ha ThKaH [leHum Ne2

CenocraBuma € 37paBUHATa MpU U3MO0JI3BAHE
Ha CHPLEBUHHU LIEBHU KOHIU C MaHTHUA OT
[aMy4YHH BJIaKHA M ILAIEIHU IIE€BHU KOHIU OT
100% IIE. Ilpu mpommBaHEe M IOCJIEBALIO
HATOBapBaHE BEPOSTHO CE MOIyYyaBa [IPUILITb3BaHE
Ha OOBMBHMTE BJIAKHA OT MAMYK, KOMTO B3aHUMO-
JefcTBar ¢ TbkaHTa. [Ipu nonuecrepHuTe BlakHa,
nmopaau TaxHara rno-rojisiMa IiiaakoCT U AbJIDKUHA,
ce oJtyyana 1o-100po CLEIUIEHHEe MEX1y chplie-
BUHATa 1 OOBUBHUTE BIIAKHA M MO-TJIAJIKO ITh3ra-
HE MCXKIY OOBMBHHTE BJIaKHA 1 ThKAHTA.

Paznukure B 3apaBHHUTE Ha ILIEBa B JIBETE
HaIpaBJIEHUs Ha IPOLIMBaHe ca He3HaYUMH. [Ipu-
YyyHaTa ca ONM3KUTE CTOMHOCTH Ha OCHOBHUTE U
BbTBUYHUTE I'bCTUHH. JIEKOTO IPEBB3XOACTBO Ha
3[paBUHATA MU OOIOB pel, HAPEYHO HA IMOCO-
KaTa Ha OCHOBHMTE HUIIIKH, C€ IbJIKU Ha (paKTa, ue
M3IIATBAHETO CE€ U3BbPLIBA B [10COKA, NEPIIEHIU-

14

KyJISIpHA Ha JIMHUSITA Ha OOMOBHS pejl, T.e. HATO-
BapBaHETO € 10 TOCOKA Ha OCHOBHUTE HUIITKH.

OTyKTaT ce MaJKO TO-BHCOKH 3[PaBUHHU Ha
IeBa MPU THhKAHTa C MO-BHCOKAa IUIOIIHA Maca
(derum Nel). Paznukute obade HE ca CTaTUCTH-
YEeCKH MOJCUTYPEHH 3a BCHYKH IIIEBHH KOHIU U
HaTpaBJICHUSI.

n3BOAMN

Pesynrature OT mpOBENEHOTO H3CIEIBaHE
Morar Jia ce 0000IIAT 110 CIIeAHNS HAUUH:

1. CbpLeBUHHUTE KOHIIM IMAT BUCOKA 31PaBH-
Ha, KaTO Hal-BUCOKA € Ta3W Ha CbPLEBUHHUSI
meBeH koHel ot 100% I1E (cbpueBnHa u o6BUB-
Ka), cjeaBaH OT LIEBHHs KOHEIl C MOJIMeCTepHa
ChpIleBMHA W TamyuyHa oOBuBKa. [llanmennust
MOJIMECTEPEH KOHEIl UMa Hail-HUCKa 37jpaBUHA OT
U3CIIEIBAHUTE.

CNMNCAHUE "TEKCTUN N OBJIEKJ1O"
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2. llpun npommuBaHe Ha TbhKaH "JleHum",
HE3aBHUCUMO OT IUIOIIHATa i Maca, 3paBUHaTa Ha
BCUYKU BUJOBE KOHILIM HaMaJsiBa CTaTUCTHUUYECKU
HOJCUIYpeHO. 3arybara Ha 3JpaBHHA 332 TOPHMS
KOHell € cpeiHo 0koi10 10%.

3. IlnomHara mMaca Ha TbKaHTa HE OKa3Ba
BIUSHHUE BbpPXy CTEINEHTAa Ha HaMallsiBaHE Ha
3npaBuHara Ha koHuute ot 100% IIE. Equncr-
BEHO IPU CHPIIEBUHHUS KOHEIl ¢ 00OBHBKa OT Ma-
MYYHH BJIAaKHA [0-TOJIsIMara IUIOIIHA Maca BOIM
710 MO-WHTEH3UBHO NPETPUBaHE U A0 CTaTUCTHU-
YeCKH JOKa3aHa [10-HUCKa 3[]paBUHA.

4. Haii-noOpa 3apaBuHa Ha 0OJOBHS per ce
10JTy4aBa IIPU MPOLIUBAHE ChC ChPLIEBUHEH KOHEL]
ot 100% I1E. Hannuuero Ha 00BUBKA OT IIANEIHU
NaMy4YHM BJIaKHAa BOJIU 10 MO-WHTEH3UBHO Ipe-
TPUBAHE U BEPOSITHO MPUILTb3BAaHE Ha BJIAaKHATa
IIpYU IPEMUHABaHE Ha HUIIKATa Mpe3 HUIIKOBO/Ie-
IUTe eneMeHTH M mara. IlomydeHoTto cbenu-
HEHME € ChC 3/IpaBHHA, ChIIOCTABUMA C Ta3u MPH
paborta c meBeH koHew oT 100% mianennu nonuec-
TEpHHU BIIaKHa.

5. 3a n3cnenBaHUTE MaTepUaAIN BIUSHUETO HA
IUIOIIHATAa Maca M Ha MOCOKaTa Ha 0OMOBUS pen
(Mo mocoKa WK Halpe4YHo Ha OCHOBHUTE HUILIKH)
B [I0BEYETO OT CIy4YauTe HEe € CTAaTUCTUYECKHU MO
CUTYPEHO.

3AKJITIOYEHUE

M3BBpHIEHO € n3caeBaHe 3a OLICHKA Ha 3/[pa-
BUHATa Ha I1€Ba MPHU U3I10JI3BaHE HA PA3JIMYHU 110
CTPYKTypa 1 ChCTAB IEBHU KOHIH - CbPLIEBUHHU U
utanenHu, noiauectepuu u emec I/I1E. M3cnensa-
HUSTA ca IPOBEICHU BbPXY MAaCOB apTHUKYJI - ThKa-
HU "JleHnM", 4uATO IUTBTHA CTPYKTypa BOAU 10
MHTEH3MBHO IIPETPHBAHE Ha ILIEBHUS KOHel. B

MAGAZINE TEXTILES AND GARMENT

CBIIOTO BpEME KbM CIIOPTHOTO 00JIEKIT0, U3paboT-
BaHO OT TO3W IUIAT, C€ MOCTaBSAT BUCOKH M3UCK-
BaHWA 3a 3IpaBrMHA HA CbCIUHCHUATA.

Pesynrarure moka3Bar, 4e ChpIeBUHHUTE KOH-
[ IMAaT BUCOKA 3/I[paBUHA, HO KOTaTO OOBUB-KaTa €
OT IaMY4HH BJIaKHa, U3BHOCBAHECTO € [IO-MHTCH3UB-
HO W Ce TOJy4aBa IMO-HUCKA 3/IpaBHHA Ha IIICBa,
CTaTUCTUYECKU paBHA Ha Ta3W, KOSTO UMa 00J0B
pea, UBMHUHAT C KOHEI[ OT LIAICJIHN IMOJIUCCTCPHU
BJIAKHA.

HezaBucumo ot HamalIsIBaHETO HA 3ApaBrHAaTa
MIPH CHPIICBHHHUS IIEBEH KOHEI] C 0OBHBKA OT I1a-
MYy4YHHU BJIaKHA, TS € IOCTaThb4YHA 33 TapaHTHpaHE
Ha Ka4eCTBEHO CHCIWHSBAHEC HA JETAUIIUTE, a
HAJIMYMETO Ha MaMydyHa OOBHMBKAa JaBa penuia
IpYrd TpeauMcTBa: A00BpP €CTeTHYECKH BUJ,
Mpe/lia3BaHe Ha UIJIaTa OT 3arpsBaHe MpH IIHUCHE,
OCHTYpsIBAHE Ha OarpeHe TOH B TOH C OCHOBHHSI
IUTaT pH OarpeHe Ha TOTOBO U3/1EIHe U .

JIMTEPATYPA

[11BAC ENISO 13935-1:2014 Texctun. CBoiict-
Ba IIPU OI'bH HA IlI€BA HA IUIATOBE U FOTOBU
TEKCTWIIHU NpoaykTH. YacT 1: OnpenensiHe Ha
MakCHMajlHaTa CWJa Ha CKbCBAaHE Ha IIEBa
Yype3 U3I0JI3BaHe Ha strip METO/.

[2] I'epmanoBa-Kpbscrea /I, M3cinenBane Ha
BIMSIHUETO Ha I'bCTOTaTa Ha O0ONOBUSA el
BBPXY 3ApaBuHara Ha mesa, X VIII Hauvonan-
Ha TeKcTUiIHA KoHpepeHuus - 2016 "Tpaauuun
¥ MHOBAIIMHU B TEKCTUJIA U 00neK1oTo", 26 - 28
okToMBpH 2016 T.

[3] http://www.coatsindustrial.com/en/
information-hub/apparel-expertise/sewing-
threads.
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KNACUOUKALNA HA METOAWUTE
3A NOAOBPABAHE HA U3HOCOYCTOUYUBOCTTA
U 3AIrPABAHETO HA LLEBHATA UTTIA

Bnaroiika MbJIEBA-KAQUNCKA
tOrozanapeH YHuBepcutet "Heoput Punckin', TexHmnuecku pakynrer,
KaTtegpa "MawmnHocTpouTenHa TeEXHUKa 1 TexHonormum",
yn.'is.Munxannos" 66, bnaroesrpag, bbnrapusa
bip_k@abv.bg

PE3IOME

CucmeMamu3upaHu ca memooume 3a HAMAlsiéaHe Hd sazpiaedaHemo U nosuuiasaHe Ha
uaHocoycmoﬁqueocmma Ha wesnama uena. lloxkazanu ca npuiazasumnie om gbupjwume np0u360()umeﬂu
nooxoou 3a NnoBvbpPXHOCMHA 06pa60ml<a U usnojizeanume noKpumus, ¢ yejil Hamajiideane Ha mpueHemo
Mef)fcay uenamaiu CbeduHﬂeaHumeMamepuaJm. H36p0€Hl/l Ca HAKOU oml XapakmepucmuKume um, umauju
SHA4YeHue 3a npasujiHusl 1/1360]? Ha uena. Pazeneoanu ca HOo8U, 6ce ouye HeevbeeoeHU 6 I’lpOZlS’@OdCWl@OWlO HA
WeBHU uziu mexHoiocuu, Koumo n0()06p;16am napaviempume Ha npoyeca utueHe.

Knouoeu oymu: wesna uena, uzHOCOyCmMoOUdU80Cm U 3A2psAsaHe HA u2lamd, NOSbPXHOCHHA
06pabomka u nokpumue Ha ueiama.

CLASSIFICATION OF THE METHODS TO IMPROVE WEAR
RESISTANCE AND HEATING THE SEWING NEEDLE

Blagoyka PALEVA-KADIYSKA
South-West University, Faculty of Engineering,
Department "Mechanical engineering and technologies,
66 "lvan Mihaylov" str., Blagoevgrad, Bulgaria
bip_k@abv.bg

ABSTRACT

In the paper was systematized the methods to reduce heat and increase the durability of the sewing
needle. Below are applied by the manufacturers, approaches to its treatment and surface coatings used to
reduce friction between the needle and joining materials. Listed here are some of their characteristics
relevant to the selection of the needle. Here is examined and new, as yet non-phase production findings,
which show improved parameters during sewing.

Keywords: sewing machine needle, wear resistance and heating the needle, surface treatment of the
needle and needle coating.
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YBOJ

OcHoBHara 3a7ja4a Ha IIEBHOTO IMPOU3BOACTBO
€ J1a yAOBJIETBOPSIBA U3UCKBAHUATA 32 BUCOKO Ka-
YeCTBO U pa3HOOOpa3ue Ha ACOPTUMEHTA Ha LIEeB-
Hute u3nenus. [locturaneTo i 3KMckBa OOMIMPHU
U 33JIBJIOOYCHH 3HAHUS OT CIEIUaIUCTUTE, 0e3
KOMTO € HEBb3MOKHO BHEAPSBAHETO HA HOBU TEX-
HOJIOTUYHH MPOIIECH, HEOOXOIMMU 3a U3padoTBa-
HETO Ha 00JIeKJIa C )KeTTAHOTO KaueCTRBO.

[[lueneTo € eqHa OT MOCIEOHUTE CTHIIKU HA
€IIMH 1Bl IPOU3BOJICTBEH Ipouec. Tol ce pea-
JU3Hpa B Pe3ylaTaT Ha B3aUMOICHCTBUE MEXIY
LIEBHUS Marepuan U urinara. Upes Hero aBymep-
HaTa ThKaH Ce MPEBpbHIIA B TPUU3MEPHA Jpexa.
EmnH oT ocHOBHHTE IeTalyid Ha BCSIKa IIIEBHA
MallfHa € Wriara, 0e3 KosATO He MOXe Ja Obae
OCBUIECTBEH MPOIIECA.

OT mpaBWiIHHMAT ¥ U300p B ToNisiMa CTEMeH
3aBUCH Ka4€CTBOTO Ha TOTOBOTO m3enue. M3mnons-
BaHETO Ha HETIOXOIAIIA UTJIa BOH JI0 TTIOBPEIU IO
ThKAHTA, KbCAHE HA KOHELA M TOHWYKaBaHE Ha
KaueCcTBOTO Ha npoaykuuara. Hail-cbiiectseHure
nedekTy ca MEXaHUYHU U TePMUYHU, TPUIMHEHH
OT LIIEBHATA UIJIA.

3a MEXaHUYHHUTE TIOBPEI OCHOBHA BMHA UMa
reomeTpusta (Puzypa 1) Ha urnara.

N— Bun Ha Bbpxa
. Bpbx

——  Yxo0

~+— OcTpue

Kbc kanaa

Ha— J[babI KaHaJ

r J-<— Ckocsapane —— h

@ur.1. [lleBna ura
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B nocnenHuTe ronvHA HaBIU3aT B IPOU3BOJI-
CTBOTO THbKaHW C HOBHU BJIaKHa U CTPYKTypa, C
pa3IMYHUA XapaKTEpUCTUKU Ipu mueHe. Haii-
rojieMusi poodaeM MpHU BUCOKOCKOPOCTHUTE ChbB-
pPEMEHHHU [LIEBHU MAIIMHU ca 1e(EKTUTE IPUIHHE-
HU Ha IIaTa ¥ KOHela OT 3arpsBaHEeTO HA MIJIATa.
W3nonsBaHeTo B MHIYCTpUATAa HAa MaTepUaId C
a0pa3MBHU CJI0O€BE BOJM O IMOBHUIIABaHE Ha
M3HOCBAHETO Ha IIEBHATA UIVIA.

ITo Bpeme Ha MMEHETO THKaHTA CE CHIIPOTHUB-
JIs1Ba Cpellly IIPOHUKBAHETO Ha UIviara B Hes. ToBa
BOJM 10 OTAEISAHE HA TOIUIMHA M IIPErpsBaHE Ha
UIj1aTa, 0COOEHO MPU BUCOKOCKOPOCTHUTE ILIEBHU
MalInHU.

Hanuuueto Ha cucremaruzupaHa HUH)oOp-
MaIlys 11e MoJAnoMorHe u30opa, 1e CecTH BpeMe
U 11I€ HACOYM KbM IIPABUIIHO MPUJIAraHe Ha ITOAXO0-
JISI111A [LI€BHA UIVIA, B 3aBUCUMOCT OT 0COOEHOCTUTE
Ha ChEIMHABAHUTE MaTCPUAIIN.

I]enma na pazpabomxama e 0a ce npeonoicu
€0HA NO-NBIIHA KNACUPUKAYUA HA Memooume 3a
HamManAeane Ha 3azpAeanemo U NOGUUIAeaAHe Ha
U3HOCOYCMOUYUBOCINMA HA WEEHAMA U2/1A, KATO
ce:

1. Cucremaruszupar ChbOTBETHHUTE HaIpaB-
JICHUS.

2. IlpencraBatr u aHaIU3UPAT METOAM 3a IO-
BBPXHOCTHa 00paboTKa M H3IMOI3BAHUTE TMOK-
pPUTHSA Ha UTJIATA.

N3J10KEHUE

I. Meroau 3a HamassiBaHE Ha 3arpsiBAHETO U
yBeJIMYaBaHE HAa M3HOCOYCTOMYMBOCTTA Ha IIEB-
HaTa uria.

B nporieca Ha cheTMHSBaHE HA ICTAMIINTE JIBU-
YKCHHETO Ha UIJaTa pe3 Marepuana e ChIpoBoie-
HO ¢ TpueHe. [omsMa gact oT paboTara 1mo mpeoio-
JsIBaHE Ha TPUEHETO MEXIy WIjlaTa W mMarepuaia
ce npeBpbla B TOIIMHA. Thil KaTo 30HaTa Ha KOH-
TaKTa € MajKa, a 0CBOOOXKIABAaHETO W € MMEHHO
Ype3 KOHTAKTHATa 30Ha, CEKIIMOHHOTO MOBUIIIABa-
HE Ha TeMIeparypara € MHOTO TroJIIMO U JI0CTUTa
110 200-300 °C.

OT TEeXHONOTUYHHUTE PEKUMHU Ha paboTa Ha
[IEBHATa MaIlIMHA €JTHU OT OCHOBHUTE IMapaMEeTpH,
BJIMSIEIN HA KAYECTBOTO HA CHEAUHEHUTE JI€TaM-
JIM, Ca U3HOCBAHETO U 3arpsIBAHETO HA UIJIATA, Bb3-
HUKBAIIH PY TPEMUHABAHETO i ITpe3 MaTepuaia.

Koraro temmeparypara Ha MOBBPXHOCTTa Ha
HUIjIaTa JOCTUTHE TOUKATa Ha TOIEHE Ha TEKCTHUII-
HUS MaTepuall, MOBbLPXHOCTTAa Ha JOMHpPaHE Ha
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ThKaHTa ce pa3rorsiBa. Ciopen Vedat Dal u ip. [1]
MOBHUIIEHUETO Ha TeMIlepaTypara 3aBUCH OT:
CKOpOCTTa Ha MaliMHata; Opos, HAIPEYHOTO
CEYeHUE M CHCTOSHUETO Ha MOBbPXHOCTTA Ha
UIIaTa; MIbTHOCTTA U AcOenrHaTa Ha ChbeIUHSBA-
HUTE MaTepUaIN; BUJIA U JeOeIMHATa HA TIICBHHUS
KOHELL U JIp.

Cnopen Kynaesa, T. I1. [2], BbpXy U3HOCBaHe-
TO M 3arpsIBAHETO HA UIJIaTa, B IIpoIieca Ha o0pasy-
BaHE Ha IIEBHOTO ChEIUHEHHE, BIMSHUE OKa3BaT
(dakTopH KaTro: CKOPOCT HA MAITMHATA; T'hCTOTA HA
0010BUs pefl; 1eOeMHa Ha CheAMHIBAHUTE MaTe-
pHuaiy; HOMEp Ha IIeBHATa WIVa; JTUHEWHA MTbT-
HOCT M ChCTaB HA KOHEIIA; CHJIa Ha OITbH Ha KOHe-
11a; CHJIa Ha PUTHCKAHE HA KPayeTo U Jp.

YcranoBeHo e ot Mazari A. A. [3], ue ckopocT-
Ta Ha IIMEeHE; Opos Ha UIIINTE; JIMHEHHATA TUThT-
HOCT Ha KOHIIUTE; BpEMETO 3a [IHeHe; ne0enHaTa
U CTPYKTypaTa Ha ThKaHTa, UMAT TOJISIMO BIIHSTHHE
BBbpXY TemIepaTypara Ha urara. OT ipyra ctpaHa
rbCTOTaTa Ha OOMOBHUS pel U TMapaMeTpUTe Ha
OKOJIHATa cpella - BJIAXHOCT M TeMIlepaTrypa
UTpasiT BTOPOCTENIEHHA POJIsi B 3arPsSIBaHETO K.

B TekcTunHHMTE MaTepuany yBPEKIAHETO Ce
ChCTOM OT CKBCAHH WJIM PA3TOTICHH BJIAKHA.
CrenuHsABaHUTE MaT€pUaIN C TOBHUILIEHO ChIbP-
JKaHWE HA CHHTETUYHH BJIAKHA UMAT TCHJIICHIUS
KbM pa3TOINsBaHE U MPUIJICTIBAHE KbM UIVIaTa, Koe-
TO Ch371aBa 3aTPYAHEHUs IPU TSIXHATa 00paboTKa.
Te3u nedextu ca 0COOEHO HENPHUITHU B TPUKO-
T@XHUTE IJIATOBE, Thil Karo BOJAT A0 CKbCaHU
HUIIKY, MPOITyCHATU OPUMKH U HapyllIaBaHe Iie-
JIOCTTa Ha CTpyKTypara. B Hsikouw ciydam Te3u
nedextu ocrtaBar He3abens3aHU MO BpeMe Ha
o0OpaboTkaTa M ce TOsABABAaT NpH OOTAraHe Ha
M3JIEJIMETO B IIPOLIeca Ha HOCEHE WK IPY IIPaHe.

Bucokara temmeparypa Ha uriara okasBa
OTPUIIATETTHO BJIMSHHUE W BBHPXY 3JIpaBUHATA Ha
KOHElla, KOUTO € B MpAK KOHTAKT C Hed U Clief
cupane Ha mueHeTo. Ilpu BB30OHOBsSBaHE Ha
npolieca TO3M KOHEIl BIM3a B ChCTaBa Ha CIE[-
BaIIIMsI [IIEB, KOETO BOIH /10 HAMaJIsiBaHE 3/[paBHUHA-
Ta Ha [IIeBa.

OT mpoBeseHU U3CIEABAHUS CTaBa SICHO, 4e
3paBUHATa Ha KOHela € ChIIO B MpsiKa
3aBUCHMOCT OT CTEIICHTa Ha N3HOCBaHE HA UTJIaTa
[4]. To3u HeratuBeH e(eKT ce MposBsIBa HA TIO-
KBbCEH €Tam, M0 BpeMe Ha HM3MOJI3BAHETO Ha
npoaykra. ETo 3amo Hskou aBTopu [3] mpe-
MOPBYBAT CIIe] CIIPaHe Ha IMKeHeTo okoio 20 cMm
OT KOHEILIa JIa ce MpeMaxHe U Ja He Ce U3I0JI3Ba 3a
CJIeJIBAIIINS LIIEB.
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KemarenHo e Temmneparypara Ha urjiara ia ce
noaabpxkamnon 140°C[1].

Ennu ot HaunHUTE HA IEHMCTBHUE 3a [IOBHUIIIABA-
He KaueCTBOTO Ha ChEIWHSIBAHUTE IeTalliil ca
Yype3 HaMaJIsIBaHE Ha 3arpsiBAHETO U U3HOCBAHETO
Ha urimara. ToBa ce MOCTUTra uype3 pa3iudHu
Cpe/ACTBa.

[IpoyuBaneTo Ha (hupMeHa TUTEpaTypa v Kara-
noxHa MHGOPMAIHS 3a MPUJTIATAHUTE B MPAKTH-
KaTa Ha4WHHM 3a ToJ00psBaHE Ha MapaMeTPUTE Ha
WrjaTa B mpolieca nueHe, KakTo 1 Ha MHOTO Hayu-
HU MyOJIMKAITMU Ha U3CJISABAHUS 110 BBIIPOCA yC-
TaHOBH, Y€ ChIIECTBYBAIIUTE Kiacupukauuu [2]
Ha TE€3U CII0COOM ca HEITBJIHH.

AHaNIM3bT HA TUTEPATYPHUTE U3TOUYHULIM Aae
Bb3MOXKHOCT J1a C€ CUCTEMATU3UPAT T€3U TEXHUKHU.
[Ipennara ce enHa mo-mbjiHA KilacUpUKALUsS Ha
METOJMTE 3a HaMmaJisiBaHE Ha 3arpsiBaHETO U
NOBUIIABAaHE HAa M3HOCOYCTOMYHMBOCTTA Ha
IIEBHUTE UIJIHU, KOATO € IpeicTaBeHa Ha Quzypa 2.

II. IIoBbpxHOCTHA 00pabOTKa U MOKPUTHUE HA
HIeBHATA UIJIA.

TormmHara ce oTBEXJa OT MIJIaTa 4Ypes3:
AbYE€HUE, TOIIONPOBOJUMOCT U KOHBEKIIUS.
JIbueHueTo MMa MaJIKo y4acTHUE B OXJIAXKIaHETO Ha
UIyaTa v eTUHCTBEHUS HAuWH J1a ObJIe YBEINYCHO
€ Jla ce MPOMEHH CTPYKTypaTa Ha OBBPXHOCTTA.
[Ipu BTOpHst HAUMH TOIIMHATA CE Pa3MPOCTPaHIBA
[0 HalpaBJEHHME HAa OCTa Ha WIJaTa U 4pe3
UIIoAbpIKava ce mpeaaBa Ha MamnHara. Taka ce
oTBeXkaa Ookoso 85% OT TOIUIMHATA MpHU CIIpsia
MamnHa. OT ABMKEHHETO Ha Bb3JAyXa OKOJO
uriara Td rybu oT cBOsATa TOMJIHMHA 4Ype3
KoHBeKIus. 3aryoara e 10% mpu crpsiia MamuHa
1 60% npu paborenta mamuHa [ 1].

IIpousBexaganara TONJHMHA OT TPUEHETO
MEXJIYy HINIaTa U IJlaTa € TIACHO CBbp3aHa C
Ka4eCTBOTO Ha MOBBPXHOCTHUS CJIOM Ha HUIJaTa.
PazpabotBar ce u ce npuiarar pa3aIuyHid METOIU
3a 00paboTkara My ¥ MOKPUTHSI 32 HAMaJIsiBaHE Ha
TPUEHETO, MpEeJOTBpaTsABaHE HAa TOMEHETO Ha
TEKCTUJIHMS MaTeprall U HEMPUJIEIBAHETO My KbM
urjara 1o Bpeme Ha IIMEeHe.

CTomMaHeHUTe WUIVIM MMAT MHOTO IVIaJiKa IO-
BBPXHOCT U B pe3y/TaT Ha TOBa HaMaJieH Koe(u-
LMEHT Ha TPUEHE, HO B CHLIOTO BpPEME Ca HaJHIIe
HSKOJIKO HEIOCTaTbKa: IOJIMpaHaTa MOBBPXHOCT
U3JIbYBA IO-MAJIKO TOIUIMHA, KOETO HaMallsiBa
CTETeHTa Ha OXJIAXKIAaHEe Ype3 IbYCHHE, CIIe AbII-
ra ynorpeba W HENpPaBWIHO CHhXpPaHEHHE KOpo-
nupat. He ce mpenoppuBar 3a H3MOJI3BaHE MPHU
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ChEIMHSBAaHE HA CUHTETUYHU U MOJYyCUHTETUYHU
Matepuaiu. M3non3BaHeTo Ha CHHTETHYHU IIIEBHU
KOHIIY CBILIO HE € )KEJIaTeIHO, Thi KaTo MOrar Jia ce
pa3TorT, Aa 3ajenHar 1o uIvara U Ja MOBpeasT
ThKaHTA.

3a mpeMaxBaHE Ha TE3UM HENOCTaThbLM Ha
MOJMPAHUTE UIJIM Ca TPaBEHU U3caeaBanus [5] 3a
M3MOJI3BaHe Ha KpHOoreHHa obpaboTka. [IponechT
HE € 3aMEeCTUTEJI Ha TOIUIMHHATa 00paboTkKa, a 1o-
CKOpO TIPOABIDKEHHWE Ha Mpolleca 3aKajsiBaHe.
Upes Bb3aeiicTBue ¢ Temmeparypu g0 -196°C
OCTAaThYHUAT ayCTEHUT CE IPEBPbHIIA B MAPTEH3HUT.
[IpenuMcTBaTa Ha KPUOTEHHOTO TPETUpPAHE ca:
MIOBUIIIABAaHE HA YCTOMYMBOCTTAa Ha HM3HOCBAHE;
noao0OpeHu TEPMHUUHHM CBOICTBA; HaMalleH
KOC(QUIIMEHT Ha TpPHUEHE; MoJ00peHa ITIaJKOCT.
XKuBoThT Ha HIEBHUTE UINIM C€ yabJKaBa ¢ 15-
25%.

Upe3s n3non3BaHe HA MUKPO-a0Opa3uBHO MOJIH-
paHe [6], Ka4ecTBOTO Ha IIEBHATA UIJIa Ce M000-
psBa, kato cbc 70% ce yBennyaBa MUKpPOTBbPAO-
CTTa U JBa IIbTU U3HOCOYCTOMUMBOCTTA. T'Bii KaTo
Ta3u MOBBbPXHOCTHA 00paboTKa ChBMECTsiBa HS-
KOJIKO TEXHOJIOTUYHU OIIEPALINH, CE [IECTU BPEME U

CpEeICTBA MPHU MPOU3BOJACTBOTO, KOCTO IIE JTOBEC
IO HaMaJIsIBaHe [IeHaTa Ha UIJIaTa.

Ha wuzpaboreHure OT cTOMaHa W TOJUpPAHU
WIJIW B TIOCJIETHUS €Taml OT 00paboTKaTa UM, MOXKe
ype3 eIeKTPoin3a Ja Ce HaHEece MOKPUTHE, 32 Ja
Ce€ OCUTYPH yCTOHYHMBOCT HAa KOPO3Hsl, U3HOCBAHE,
3arpsiBaHe v caynBane. OOMKHOBEHO TO € METAJIHO
oT Cr i Ni.

[TokpuTHeTo OT HUKEN rapanTUpa 100pa Kopo-
3MOHHA 3alMTa U MOA00pEeHa TOILIOMPOBOIHOCT,
HO TIpH IMOBUIIIABAHE HA TEMIIepaTypaTa KaueCcTBO-
TO My C€ BJIOIIaBa W WIJIaTa IMPOMEHS IBETa CH.
[Mopaau Ta3u mpuYMHA M3MOJI3BAHETO MM BbHB
BPICOKOCKOpOCTHI/I IIICBHU MAIlIMHHU HEC € Hpeno-
PBUHTEITHO.

[TokpuTtueTo OT XpoM rapaHTupa BHUCOKa
TBBPJIOCT M HM3HOCOYCTOMYMBOCT, HO YECTO IO
UIIMTE C TOBA IOKPUTHE CE TOSABSIBA KOPO3MS.
Koeduuuentst Ha Tprene e 0.6, KOWTO € BUCOK 32
ChBPEMEHHUTE BHCOKOCKOPOCTHU MAIIUHU. BbII-
PEKH TOBa XpOMBT € Hal-IipUjIaranus MaTepual 3a
HOKpI/ITI/Ie Ha IIEBHHU WUIJIM W TEC MOrar aga ce
M3II0/I3BaT BbB BCUUYKHU BUIOBE IIIEBHU MAIIUHU U
34 BCUYKH BUJIOBC IICBOBCE.

MeToau 3a HaMaJIABaHe HA 3arpsiBaHeTo
U MOBHIIABAHE HA H3HOC0yCTOﬁqHBOCTTa Ha eBHaATa MIJjia
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Bbpxy nonupaHuTe ¥ XpOMHUPAHU UTJIA MOTAT
na ObAaT HAHECEHM JOMBIHUTEIHO PA3IMYHU
HEMETaJlHU MOKPUTHUA, LENAIH Ja MOJ00pAT
napaMeTpuTe Ha WIVIaTa, UTPaeIy BaXKHA POJIs B
npoiieca Ha pabora.

[Tonutetpadayopoerunen (PTFE) e nemerain-
HO TIOKPUTHE, U3BECTHO C THPTrOBCKOTO CU HAUMe-
HoBanue "Teduon". Tol nMa HUCHK KOePHUITUEHT
Ha TpueHe - 0.15 u He Mo3BoJIsIBa HA Pa3TONECHUS
Mmarepual Ja 3ajenHe KbM uriara. Hamanssa 3ar-
psaBaneTo it ¢ 30-40%. Urmure ¢ TakoBa moKpuTHe
ce M3MOJ3BaT 32 ChEAMHABAHE M MOYHCTBAHE Ha
nebeny MaTepuu KaTto I€HUM U TPUKOTAXHH ILIa-
TOBE, HAIIPABEHHU OT CHHTETUYHU MATEPUAIIH.

Kepamuunute mokputus ca pa3paboTeHu 3a
M3II0JI3BaHE B CHENMAaIHW MIEBHW MamuHH. [lo-
royisiMara 4acT OT TAX UMaT Koe(hUIIMeHT Ha Tpue-

TuranneBo NOKpUTHE

Xpom
[Tonupan 3akaneH cion
MeTal
OcHoBeH
MeTall

®@ur. 3 Cxema-pa3pe3 Ha UIIA C TTOKPUTHE

N3nocsane Ha ura ¢ Cr nokpurue
- 1 Eﬂum

+——  Cneg 50 u. paboma
«—— Havyaso Ha weBHus mecm

He 110 0.5. [IpurexxaBar uaeasHOTO ChUeTaHUE Ha
SKOCT, KOe(DUIIUEHT Ha TpUEHE U TBbPIOCT. [1ok-
PUTHETO CrioMara 3a HaMaJIsiBaHe Ha TeMIlepary-
para c 20-25%, He 1103B0OJIsABA 3aJI€TIBAHE U TIPEJI0-
TBpaTsBa IMOsIBATa HA CTATUYHO EJIEKTPUYECTBO.
Hawmarnena e cunara Ha IPOHUKBAaHE B THKaHTA C
20%, nosiBSIBaT Ce M0-MaJIKO IIPOIIYCKH Ha I11€Ba U
CKbCBaHUs Ha KoHela. CpOKbT Ha FTOIHOCT C€ yBe-
JaWYaBa JBa-TPU IBTU B CPaBHEHHE C OOHMKHO-
BEHHTE UIJIH.

Ha @uzypa 3 e nokaszan pa3pe3 Ha nrya ¢ mok-
putue, a Ha Queypa 4 n Duzypa 5, CbOTBETHO
CpaBHUTENIHA TBBPIOCT M TECT 3a U3HOCBAHE OT
npoBeneHn n3nuTBanus Ha pupma Organ Needles.
Ts e npuena ThproBcko HAUMEHOBAHUE HA MOKPU-
treto oT TiN - PD/ IlepdexTHa u3apbKIMBOCT.

2500
2000
1500
1000
500
0

CpaBHeHue
Ha TBBPAOCTTA
Ha UTIIHUTE

(HV)

PD Cr Ni

®@ur. 4 TBEPIOCT HA TIOKPUTHATA

M3HocBane Ha ura ¢ PD nokputue

\'\25um

. Cheg 50 u. paboma
l—— Hayano Ha weBxua mecm

@ur. 5 Tect 3a U3HOCBaHE Ha UIJIaTa

B Tabnuua 1 ca noxazaHu HSKOM MaTepualu,
M3II0JI3BAHN KaTo MOKPUTHUS U TEXHU XapaKTEPUCTHKH,

MMallly 3HAYeHHMe 3a polieca muene [7, 8]. Taonuya 1
XapakTepHCTHRN [Mokputus Ha ocHoBara Ha Ti CriertmanHy IOKPUTHS
Ha IIOKPUTHUETO TiN TiNC [TiNC-MP TiAIN AITiN | pAITiN ZrN CrN CBC | TiAICN
CuBo-| Spxo |Buoneroso CaeTtiio Menzo
st 3nareH o ‘IGII))B eH yepeH Yepen | Uepen - Cpebpuct| Cus yepBeH
MuKpOTBEPIOCT, | 4 | 37 | 32 35 38 | 38 | 26 18 20 | 28
Hebemuna, pm 1-7 1-4 1-4 1-4 1-4 1-2 1-4 1-4 054 14
Koeduuuent
Ha TPHCHE 0.55 0.2 0.2 0.5 0.7 0.3 0.5 0.3 0.15 | 0.25
Makpumanna
pabotHa 600 400 400 800 900 | 900 550 700 400 500
Temrieparypa, °C

20

CNMUCAHUE "TEKCTWUJ U OBNEKJ1O"



BPOWN 1/2017

TuranoBusat HuTpua (TiN) e Hali-u3M0I3BaHO-
TO KepaMU4HO nokputue. [Ipuaasa Ha urnara xo-
MOTEHHA, TBBhPJAA U IJIaJIKa MOBBPXHOCT. Ocury-
psBa M IbJBI )KUBOT U S IPABH MO-yCTOWYMBA HA
u3HOCBaHe. VmMa CpaBHHTENIHO HHCHK Koedu-
LMEHT Ha TpueHe - 0.55 1 Bucoka saxkoct (rmoBeye ot
JIBa MbTU B CpPaBHEHHE C WIVIAa C MOKPUTHE OT
XpOM), TbJIHA 3alIUTa Ha MOBBPXHOCTTA OT KO-
pO3us, aHTU3aJIeTIBAIA TTOBBPXHOCT, HO HE MHOTO
30paBo ocTpue. MUHHMH3UpPA 3aMylIBaHETO Ha
YXOTO TMPH IIHEHE HAa CHHTETUYHH U TIEHO00pasy-
Ball[l MaTepuajn, OCUTypsiBa HAMaJIeHO KbCaHe Ha
[IeBHUS KOHEII ¥ TIPOITyCKaHe Ha I1IeBa, TOBUIIIaBa
npousBoauTenHocTTa. [IpenoppuBa ce 3a: mare-
puanu ¢ abpa3uBeH CJIOM; ne0enu, TBBPAN U yC-
TOWYMBU MaTepuanu (JICHUM, CHHTETHYHU ThKa-
HU, KOXKa, BUHWI); CJIACTUYHHA MaTepUaIH;, CHHTE-
TUYHU MaTepuaju; CHOPTHU OOYBKH; CMECEHH
MarepuaiH (c ractMaca, KapooH, GUOPOCTHKIIO),
00paboTBaHETO Ha KOUTO MOXKE Jia JOBENIE 110 Jie-
dbopMupaHe Ha uIaTa ¥ MOBUIICHATa TeMIIEpa-
Typa OT TPUEHETO HsIMA JIa MPeIU3BUKA e (HEKTH B
uznenueto. [IpenopbuBa ce 3a UK Ha OBEPIIO3H U
NOKpuBHU MamuHU. [IpoBeneHu TecToBe TMO-
Ka3Bar, 4¢ WIJUTE C THUTAHOBO-HUTPHUIHO IIOK-
pHUTHE ca [ToBeYe OT ABa BT MO-TBBPAHN U 5 IBTH
MO-yCTOWYHMBY HAa U3HOCBAHE OT TE3H C XPOMOBO
nokputue (Quzypa 3 1 Duzypa 4), KOETO MOXKE
JIECHO J1a C€ YCTaHOBHU IpH IIMEHE Ha Jaebenu u
abpa3uBHU MaTepHaIIH.

HampaBenure nsciensanus ot Jana Zouharova
[4] va wrmu ¢ mokputust ot TiN, PTFE u Cr
MOKa3BaT, 4e IMo-JA00pHW OT IIIeJHAa TOYKa Ha
M3HOCOYCTOMYHMBOCT Ca WIIIUTE C MOKPUTHS OT
TUTAHOB HUTPHJ U XPOM, JIOKATO HPH TE3U C
Te(IOHOBO MOKPUTHE U3HOCBAHETO € BUIAUMO U C
MIPOCTO OKO CJIe]] eHa pabOTHA CMSHA.

Huxen-tednonosoto (NIT) nokputre nomoo-
psiBa MPOHUKBAHETO HA UIIIaTa B Mmarepuaina ¢ 20%
cnpsiMo oOMKHOBeHa uriia. ToBa 1aBa Bb3MOKHOCT
3a W3MOJ3BaHE W Ha MO-AcOeNr MICBHU KOHIIH.
[IpenoTBparsBa mojenBaHETO Ha MaTepuall IO
MMOBBPXHOCTTA; OCUTYPSIBa HAMAJICHO IIPOITyCKaHEe
Ha 0om0Be; MMa TJajka MOBBPXHOCT, noOpa
abpasus W BUCOKAa KOPO3MOHHA yCTOHYMBOCT. B
CpaBHEHHE C Te(IOHOBOTO OKPUTHE UMa IT0-100-
pa ycroitumBocT cpemty u3zHocBane. NIT mokpu-
THETO € PaBHOMEPHO TO IisyiaTa OBBPXHOCT Ha
urjaTa, KOeTo TapaHThpa Jo0po TUTB3TaHE Ha
KOHella pe3 yxoTo. ToBa Boau 70 mo-go0para My
3aluTa U TpeoTBparsBa KbcaHeTo my. [lokpu-
THETO OCHUTYpsiBa BHCOKA MPOU3BOAUTEIHOCT
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OnarogapeHue Ha ChKpallaBaHE HAa BB3MOKHHUTE
npectou. [IpenopbuBa ce 3a clieHUTE MaTepran:
TBHP/IU C HUCKA TEMIIepaTypa Ha TOTNEHE; U3KYCT-
BEHHU; C BUCOKO ChAbPKaHUE HAa H3KYCTBEHU
BJIAKHA; TOJUIOKEHU Ha CHelHaTHUu 00paboTKu
(orHeynopHU, IBETHH, MOAUDHUIIMPAHU U JP.); C
MOKpUTHE; IeOeH U TPalHU.

TbpceHeTo Ha HAYMHU 32 HAMAJIIBaHE HAa TEM-
neparypara Ha urjiata o Bpeme Ha mpoiieca mme-
HE MpoJbJbKaBa. HemocTarbiin Ha MOKPUTHSATA ca
CJIOXHATa TEXHOJIOTHUS 32 HAHACSHETO MM, KOETO
NoBUIIaBa LieHara . Hakon oT mokputusaTa nMar
HUCKA TOIIONPOBOAMMOCT U JIECHO C€ HapyllaBa
1EJI0CTTa UM. BbB BCHUUKH TSAX HaMaJISIBAHETO Ha
TeMIeparypara € 3a CMeTKa Ha HamalsiBaHE Ha
koepHIMEHTa HAa TPHUEHE MEXJAy Huriata u
Marepuana.

C. A. EropoB u M. A. lllakypoB B [9]
mpejiaraT 3a rmo-100po OTBEeKIaHe Ha TOIUTMHATA
OT 30HaTa Ha KOHTaKTa MEeX/1y UIilaTa U MaTepuaia
Jla C€ W3MOJI3BaT IUIACTMYHU MOKPHUTHS, KOUTO
uMar (Ga3zoBU TPEBpPBHIIAHUS TIPH TEMIIepaTrypa
Onu3Ka 710 Ta3M Ha pa3pylllaBaHe Ha KoHela. ToBa
1€ I0BEJIE /10 YACTHUYHO PA3TOISIBaHE HA MOBbPX-
HOCTHHUSA CJIOM M MOBHINIABaHE HA MOABUKHOCTTA
My. Ilpeanaranure mokputHs uUMar mo-go0po
CIIETUICHHE ¢ MeTajia Ha WIJara u mo-100po mor-
JTbIIAHE Ha OTJeJIeHaTa TOIUIMHA, TIOpaJu MPOU3-
TUYanuTe (ha30BU MPEBPBILAHUS C MOTTbIIAHE HA
TolJMHA (eHaoTepMUYHH). OT H3ClIEABAHUTE
MOKPUTHS Hal-I00pU TMOKa3aTelad MMaT TE3U C
KaJlail ¥ KaJlaeHO-OJIOBHA CIUIaB, HAHECEHU CaMO
Ha Bbpxa Ha urara. [Ipu HaHacsiHE HA TO-TOJISIM
y4acThK OT UIJIaTa TOIIOOOMEHBT CE BIIOIIABA.

OT U3NI0KEHOTO CTaBa SICHO, Y€ 3a MPABWIHUS
1300p Ha OXO/IAINA IIIEBHA UTJIa Ca HEOOXOUMU
MHOTO JOOpH MO3HAHUS 32 MPOU3BEKITAHUTE BU-
JIOBE WIVIA U XapaKTEPUCTUKUTE HA TOKPUTHETO
WM, KaKTO U 3a ChCTaBa M CBOMCTBaTa Ha 00paboT-
BaHUTE MaTepUAIH.

B mMomeHTa Hail-M3BECTHHUTE MPOU3BOAUTEIN
Ha IIEBHU UIJIH, OCUTYpSABAIIU 00TaT aCOPTUMEHT
ca:

- Schmetz - eqna oT yTBBpACHUTE PUpMU, KOSI-

TO € Ha na3zapa ot 1851 roguna. Ilpogykusita

i OTroBaps Ha BCUYKHM BHCOKH M3UCKBaHUS U

cTanmaptu. HeliHuTe UMM ce cMsATaT 3a €IHU

OT Hai-100pHTe, U3pabOTEHN Ca OT BUCOKO-

Ka4eCTBEHU MaTepHay, OCUTYpsIBAIIN Kaue-

CTBO Ha II€Ba U JbJIBI )KUBOT Ha Uriara. MHO-

KECTBOTO TOAOOPEHUS M TECHUS KOHTAKT C

[IeBHaTa UHAYCTPUS ca HampaBuiu ¢upmara
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HOMEp enHo B cBeTa. lIpomsBoacTBoTO U €
6a3upano u3Isuio B [ epmanus;
- Groz-Beckert - ocHoBana 1852 romuHa B
I'epmanust. [ITpBOHAUaTHO M3pabOTBA YaCTH 3a
IUIETaYHU MalIMHU, 2 B MOMEHTa € €IHH OT
Hail-3HAYUMHUTE TMPOU3BOAUTENIN Ha IICBHU
WIJIY, MpUTEXaBall 3aBoau B Haj 150 cTpanu B
CBETA;
- Organ Needles - e enuH oT InepuTe Ha aza-
pa U Hali-roJieMusi SITOHCKU MPOU3BOIUTEN 32
WHyCTpUAJIHU 1IeBHU Uriu. Cbh3nazieHa npe3
1920 ronuHa MbpBOHAYAIIHO 32 UIVIM 32 TPamMo-
dbonnu maoun, a ot 1936 roguHa 3amousa Ja
NpPOM3BEXK/Ja W WUIJM 32 HIEBHU MAIIWHU.
Pa3zpaboTkuTe Ha KOMIaHUATa Mpeiajarar
pellieHre Ha BCEKH €IUH OT MpoOIeMUTe mpu
IIUEHE;
- TNC (Triumph Needle Corporation) -
pasnonoxeHna B TaiiBan, ch3nazeHa npe3 1988
rofMHa Karo JbliepHa (upma Ha HeMcKara
Lammerz. M3non3Baiiku onuTa i ce mpespablia
B CaMOCTOSITEICH MPOU3BOJUTEN HA BUCOKO-
KaueCTBEHU IIIEBHU UTJIH.
- Altek Beissel - ey 0T Hall-TUHAMUYHO pa3-
BUBAIIUTE C€ TPOU3BOIUTEIH, PA3IIOI0KEHA B
WNunus. U3non3sar TexHonorusra, o0opyasa-
HETO W OMNHUTA Ha BOJICUIUTE EBPOINEHCKHU
kammanuu. [IepBa BeBek1a [SO 9002, K0oeTo e
rapaHiys 3a BUCOKOTO KayeCTBO Ha MPOAYK-
usTa .

3akaoueHue

1) Cp3nanena e 10CcTaTbyHO MbJIHA Kiacupu-
Kalisi Ha METOJIUTE 3a HaMallsABaHE Ha 3arps-
BAaHETO U IMOBUILABAHE HA U3HOCOYCTOMYMBOCTTA
Ha IIeBHAaTa uria. Ts1 1aBa BU3yaHa U CUCTEMAaTH-
3upaHa WH(pOpMaIUs 3a U3IMOI3BAHUTE B MPOU3-
BOJCTBOTO IIOAXOIM, TEXHOJIOTHYHUTE UM BbB3-
MOXHOCTH M TEHAECHIMUTE B CH3JaBAHETO WU
YCHBBPIICHCTBAHETO HA HOBU.

2) AHann3upaHu ca ChIIECTBYBALUTE U Beue
BBBEJICHU METOIM M W3TOJI3BAHUTE MOKPUTHS 3a
MOBBPXHOCTHA 00paboTKa mpu U3pabOTBAHETO HA
meBHU urid. [lokazanu ca TeXHU MPeAUMCTBA U
HEIOCTATBIIN.

3) IlpoyueHu ca ¥ HOBM HAyYHU TECHACHIIMHU
MIPH M3CJICIBAaHMUATA B TA3U HACOKA.

4) B tabnuia ca mpeacTaBeHU MaTepuany 3a
MTOKPHUTHS C HSIKOU TEXHU XapaKTEPUCTHKH.

Paspaborenara kimacudukaius u mpeacraBe-
HHUTE JAaHHU MOTaT Jia Ce M3I0JI3BaT B 00pa3oBa-
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TeaHara JSHHOCT, KaKTO U Ja ObJaT B IOMOII] Ha
CIIEUAJIMCTUTE TIPU U300p Ha MOAXOAIIA IIIEBHA
urja, KosITO Jila TapaHTUpa KayeCTBO HAa TOTOBHS
MIPOIYKT M BUCOKA MPOU3BOAUTEITHOCT.
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U3CJIEABAHE HA MPONMOPUUU MEXAY ENEMEHTW
HA HAPOOHA HOCUA OT IOTOU3TOYHA TPAKUA

3natuH 3nares, lNana lonanunesBa
Tpakuickn yHmsepcuteT, pakynTeT "TexHnKa 1 TexHonornm',
rp.Am6on, 8602, yn.'Tpad MrHatnes" N°38,
e-mail: zlatin.zlatev@trakia-uni.bg; g_dolapchieva@abv.bg

PE3IOME

Kamo obexm ma ouzaiina, nponopyuume ca uUHCMpPYMeHm, upe3 KoUumo 001eKI0mo cmasd
npusnekamento 3a nompedoumenume. bvreapckuam napoden xocmiom, Hecogume enemenmu, gopmu,
yeemose U CbOMHOUIEHUs MeNCOY MAX ca OCHOBA 3d Cb30ABAHEMO HA cbepeMeHHU obnekna. Kamo
Kpumepuil 3a OyeHKa HA CLOMHOWIEHUSAMA MeXlcOy pasmepume U yeemoseme HaA eleMeHmume Ha
HapooHa nocus om FOeousmouna Tpakus e uzopano 3namnomo ceuenue. Takosa ceueHue e OmKpumo 3a
2eoMempuyHume pasmepu Ha nPecmuiIKama 6 HapoOHAmMa HOCUsL U MedHcOy Yeemoseme Ha enemMenmume
6 Hes. HM3vepsanusama ca peanusupanu upe3 usnoi3eane Ha Cob8PeMeHHU NPOSPAMHU U MEXHUYecKU
cpedcmaa.

Kntwouoseu oymu: Ilponopyuu 6 napoouna Hocus, [ueumanno cxanupaue, Hzmepeane Ha yesam,
3nammuo ceyenue

NVESTIGATION OF PROPORTIONS BETWEEN
ELEMENTS OF NATIONAL COSTUME
OF SOUTHEAST TRAKIA

Izlatin Zlatev, Galya Dolapchieva
Trakia University, Faculty of Technics and Technologies
Graf Ignatiev 38, 8602 Yambol, Bulgaria
e-mail: zlatin.zlatev@trakia-uni.bg; g_dolapchieva@abv.bg

ABSTRACT

As an object of design, proportions are a tool by which clothing becomes attractive to consumers.
Bulgarian folk costume, its elements, shapes, colors and proportions between them are a basis for
creation of modern clothing. As a criterion for assessing the ratios between the size and color of the
elements of folk costume from Southeast Trakia is selected the Golden Ratio. Such a section is found for
the geometric dimensions of the apron in folk costume and between the colors of the elements in it.
Measurements were made using advanced software and hardware tools.

Keywords: Proportions in folk costume, Digital scanning, Color measurement, Golden ratio
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1.YBoa

[TponopriuuTe ca BayKeH €JIEMEHT IPH In3aiiHa
Ha 00JICKJIa ¥ MHCTPYMEHT, Ype3 KOWTO MPOIyKTa
CcTaBa TpHUBJIEKaTeNIeH 3a morpedutens. OcBeH

MPOMOPIIMUTE, IPYTH BAXKHU €IEMEHTH U IIPUHITU-
nu ca popma, TeKCTypa, BT, OaJlaHC U JOMUHU-
paHe Ha OTACIIHUTE IEMEHTH.

®dopmara Ha OOJEKIOTO Ce M3TPaKaa OT pas-
JUYHA YacTd U eleMeHTH. Koraro morpeburens
BB3IpHEMa BHHIIHUSAT B Ha 00JIEKIOTO, TOH He-
BOJIHO, HAa €MOI[MOHAIHA OCHOBA WJIM Ch3HATEIIHO
[0 pallOHAIHO-OLIEHBYEH BT, CPaBHSABA OT/AE-
HUTE eJIEMEHTH 110 pa3MepH, TUIOI, 00eM, ToJIeMu-
Ha Ha [IBETOBUTE IMETHA, (PaKTypa, PpUTHM U IPYTH
xapakrtepuctuku [ 1,4, 9].

ETo 3a1m10 e BaxxHO 1u3aifHepbT Ha 0OJIEKIIO J1a
M03HaBa OCHOBHHUTE OIOPHH TOYKH W TIOSCH Ha
YOBEIIKOTO TAJIO, KOUTO J1a C€ OTYUTAT MPH
UJCHHOTO M KOHCTPYKTUBHOTO HW3TpaKIaHE Ha
dbopmara.

3a /12 MOACUTYPHU KOMITO3UIIMOHHO-ECTETUYHA
ISUIOCT Ha ¢opMarta AU3aWHEPBT MOXKE Ja Ce
onupa U mpujara B IeHHOCTra CH pazHOOOpa3HU
TBOPYECKHU MOJIXO/TH.

bbarapckus HapoJIeH KOCTIOM, HETOBHUTE
€JIEMEHTH U IIBETOBE BAbXHOBSIBAT HAIIIN JTU3aiHe-
U ¥ TaKMBa OT IPYTH HAITHOHATHOCTH MPU Ch3/a-
BaHETO Ha ChBPEMEHHH 00JIeKIIa.

AKTyaJIHOCTTa Ha Temara 3a KOHIENTYaTHUTE
W3MEpeHUs Ha ObJrapckara HapogHa HOCHS U
HellHaTa UMIUIMKAlUS B ChbBpPEMEHHATa MoJia ce
CbCTOM B TOBa, Y€ CE THPCAT H3TOYHHUIIUTE HA
BIIbXHOBCHUE HA CBH3JATCIUTEC HA JHCIIHUTE
MOJTHU MapKH WJIM MOJHU JIMHUU B 10-OIM3KU UITU
MO-JJAJICYHN KCTOPUYECKH XOPU30HTH, HO MOJIaTa
HUKOTa HE CE€ 3aBPbIIla KaTO HEILlO 3aCTUHAJIO [5].

B TekcTuiHMS 1 MOTHUS TU3aiH LIBETHT € €JHO
OT OCHOBHHUTE XYJ0’KECTBEHH CpEICTBa 3a oop-
MsiHE Ha Hu3AenueTo. JleKopaTuBHO-Xyd0XKeCTBe-
HUTE CBOIWCTBA Ha I[BETOBETE C€ M3IMOJ3BAT KATO
CPEICTBO 3a BPb3Ka MKy TU3aifHepa v MoTpeOu-
TeJsl C HETOBUTE MPOU3BEICHUS TaKa, 4e IpU JIu-
3aifHEPCKOTO MPOCKTUPAHE B MPOMHUIIUICHOCTTA CE
OTYUTAT TNIaBHO (PyHKLHMOHAJIHATA U JIE€KOpaTHUB-
HO-XyJIO’KeCTBEHaTa poyisi Ha IBeTa. Bb3meiict-
BHETO Ha IIBETOBETE € KOMIUIEKCHO. Te morar na
BB3/ICMCTBAT Ha XOpaTa ONTUYECKU, (PU3UUECKH,
TICUXOJIOTUYECKU U CUMBOJIMYHO. 32 pa3JiuKaTa OT
BB3/ICHCTBHETO, CHMBOJIMKATA 3aBUCH OT KYJITYp-
HaTa, PEJIMTHO3HATa U UCTOpUYECKATa TPAJUIIHS
Ha Ja/ICHa COIMATHA TPYIIa, HApOJ WIH TPyIa OT
Hapou [4].

24

Heara Ha HacTOosmMA AOKJAja € Ja ce
U3CJeBaT pa3MepH, MPOMOPIMHU U I[BETOBE OT
JaCTu U CJICMCHTHU Ha HapoOJHAa HOCHUA OT
FOrousTtouna Tpakwus.

2. U3noxeHue

Tunuyna 3a paiiona Ha FOrousrouna Tpakus e
CyKMaHeHata Hocus. TS € cbhCcTaBeHa OT pwu3a,
CYKMaH, MPECTHIIKA U TIOSC, KaTo JICKOpaIusITa C
XapakTepHa yKpaca € Hail-3a0enexuma 1o mojauTe
U JICKOJITETO Ha CyKMaHa [ 8].

Karo kputepuii 3a u3cineaBane Ha NIPONOPIUHU-
T€ Ha HapoJHaTa HOCHUS € U30paHO 37AaTHOTO Ce-
yeHue. YOBEIIKOTO OKO € CITIOCOOHO J]a MHTEepIIpe-
TUpa o0Opa3u, Ch3JlaBaHHU IO MPOMOPIUUTE Ha
3IIaTHOTO CEUEHUE, MO-ObP30 OTKOJIKOTO BCHUYKHU
ocraHanu. [lopanu Ta3m TpUYMHA 3JTATHOTO
CeYeHHe, KOETO Cbh3/laBa OTUETIIMBH (POpPMH ce
BB3IIPHEMa OT OKOTO BEJHAra U OT TaM CE MHTEp-
nperupa oT Mo3bka. Cropesn TEOPEeTHUHOTO H3-
cilenBaHe, Hail-e)EKTUBHHUTE MPOMOPIUU 3a
YOBEIIKUTE OYM, € Ja CKaHUpaT MPaBOBI'BIHU
(hopMu, IpU KONTO XOpU30HTAIATa € OKOJIO €AMH U
MOJIOBMHA TBHTU MO BEpTHKalara, KOETO Ce
mpuOIMKaBa 0 3JIATHOTO CHOTHOIICHHE. Taka
Harpumep, 21/34 = 0,617, a 34/55 = 0,618. Tora
OTHOIIIEHHE ce 00o3HaYaBa cbc cumBoiia @ u ce
n3MeHs B quana3ona 0,618-2,618. Camo oTrHOIIE-
unueto 0,618/0,382 naBa HempeKbCHATO JETCHUE
Ha OTCEYKA B 3JIaTHU MPOMOPIIMH, YBEIUIABANKI
0 WM HaMaJIIBalKH 10 OE3KpalHOCT, KOTraTro
MajKara 4acT C€ OTHAacs KbM ToJisiMaTa, KaKTo
rojisiMara 4yacT KbM Ifsj1aTa oTcedka [3].

W3mepBanusaTa Ha IJIOLITA U MIEpUMETHhpa Ha
€JIEMEHTUTE B HApOIHATA HOCHSI € PeaTM3HPaHO
ype3 3acHEMaHe Ha eTaJIOHEH OOEKT - KOMIIaKT
nuck. Ta3u HoBa M KHOBaTHBHA TEXHOJIOT S, Hape-
yera UPcload e cp3nanena ot Sebastian Schulze u
Asaf Moses B bepnun mpe3 2010 roauna.
[IporiechT Ha CKaHUPAHE MOXKE J]a OTHEME OKOJIO 3
MuHyTH [6]. TIpn Ta3u TEXHOJOTHUsS c€ M3IMOJ3Ba
oOpaboTkara Ha 00pa3u U MOJCIHPAITN TEXHUKH
3a JUTUTATU3aldsl Ha YOBEIIKOTO Tsi0. B To3m
ciiyyal He ce u3BbpmBa 3D-opa3mepsiBane.
TpumepHata unopmanuaTa ce u3Bekaa u cboupa
OT JByMEpHH Hu300pakeHus. M3momn3Bar ce Tpu
o0Opa3a Ha YoBeKa - 1Ba (GPOHTATHH U €IMH OTCTpa-
Hu. M3mon3Baliku cUMETpUsTa Ha YOBEIIKOTO
TSJI0, HAM-BaKHUTE Pa3MEPHU TIPU3HAIH CE Tpec-
MSATaT C JOCTaTh4YHA TOUHOCT OT OUYEPTAHMSITA Ha
¢urypara. 3a na ckanupa ¢ Upcload kineHTsT ce
Hyxnae ot auck CD wm DVD, 6su1 unm cBeTbi
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(OH KaTo cTeHaTa B X0JIa U IPHUJICTTHAIA ThMHH
npexu (Quzypa l).

®ur. 1 TexHosorus 3a U3MEpBaHe HA
Upcload - upcload.com [11]

[IpencraBenara TEXHOJIOTHS € M3MOJI3BaHA 32
ompesieNisiHe Ha IUIONI W MEPUMEThpP Ha YacTU H
€JIEeMEHTH OT H3ClieIBaHaTa HapoJHa HOCHUS
(@uzypa 2).

®ur. 2 HaponHa HOCHS, 3aCHETA C
eTajJoHEH O0EKT

W3mepBaHeTO Ha MIIOI U IEPUMETHP HA TIOCO-
YEHUTE OCHOBHH €JIEMEHTH OT HAPOTHUS KOCTIOM
€ peau3npaHo ¢ mporpaMeH npoaykt ICMeasure
[2,10], kOMTO € YacT OT OKOMILIEKTOBKAaTa Ha WH-
NyCTpUAJIHU BHJcOoKamepu. [IporpaMHuUST
MPOAYKT J1aBa BB3MOXHOCT 3a HAcTpoWka IO
pasMep B MUPOK Auana3oH (m-km) upe3 00eKT ¢
U3BECTHH pa3Mepu. Hamnunu ca pazHooOpa3Hu
BUPTYaJHU H3MEPBATEIHU HHCTPYMEHTH 3a
IBIKUHA, BI'BI, KPBI, TOMUTOH. DyHKIUATA 32
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TUTaBHO TPUOJIIKaBaHE TTO3BOJISIBA U3MEPBaHE Ha
HUBO MHUKCEJ.

N3mepBaHusATa U HACTPOMKUTE, HAIPABEHU C
IIPOrpaMHHUs IPOAYKT MOrar Aa ObJar 3ara3eHu 3a
no-HararbliHa ynorpeda. CodTyepbT mpeaiara
roJiIMO pa3zHOOOpa3ve OT MOSICHUTEIHH HHCT-
PYMEHTH, KOUTO IO3BOJIABAT HA MOTPEOUTENS J1a
n00aBst TEKCTOBE, rpauKU U CTPEIIKU, MApPKUPOB-
Ka. AKO € He00XOIMMO, TEKCTHT MOXKE /1a ObJIe pa3-
IIOJIOXKEH B paMKUTe Ha n300pakeHueTo. B nonbi-
HEHHe, Tpa@uuHU MHCTPYMEHTH J1aBaT Bb3MOXK-
HOCT J]a Cé HauepTraBaT JUHHUHU, IPAaBOBI'bIHUILIY,
€JIUIICH U MHOTOBI'BJIHUIM BBPXY BCSIKO 3aCHETO
n3o0paxenue. L{Berose, mpudTOBE 1 1eOCTUHUTE
Ha JIMHUMTE Ca HalbJIHO peryaupyemu. [losche-
HUSTA MOrar Jla cé BMBKBAT B OTJIEJIHU CJIOEBE,
Taka 4¢ OPUTHHAIHOTO M300pakeHHe 1a OCTaHe
HEIPOMEHEHO.

®ur. 3 Hacrpoiika Ha pa3mep 1o eTaloHeH 00eKT

Ha @uczypa 3 e npencraBena HacTpoiikara Ha
pa3mep 1o eTajoHeH OOEKT B MPOrpaMHHs Ipo-
nykt ICMeasure

N3mepBaHeTo Ha 11BEeTa € peaIn3upaHo ¢ KOJo-
pumeTsp (@ueypa 4), pa3zpaboTeH B Karemapa
"EnekTpoHuKa, €JIeKTPOTEXHUKAa W aBTOMAaTHKa'
Ha ¢axynreT "TexHuka u texHojoruu" - SImOon
[12]. 3a HacTpolika Ha 1IBETa € U3I0JI3BaH €TaJIOH
Lovibond cbc cepuen Homep 12064, mpousseneH
2006 r. EtanonsT ce chcron OT Osna M yepHa
MapKa ¢ TOCOUYEHH OT MPOU3BOAUTEIISI CTOMHOCTH
Ha IIBETOBUTE KOMIOHEHTH OT Lab 1nBeToBuU
Mozen. ChIIO Taka € MOCOYEH CHEKTPATHHS
00XBaT M CTOMHOCTHUTE HA OTPAKEHHUETO, B KOUTO
Morar na ObIaT HacTpoilBaHM amapaT 3a
n3MepBaHe Ha 1BAT. To3u ooxBar e 390-710nm cbe
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CriekrpaiiHa xapakrepuctuka u Lab croitHocTH

0) eTasyoH 3a HACTpOWKa
®ur. 4 KomopuMeTsp U €TaloH 3a HacCTpOoHKa Ha

BeTa

Ha @uezypa 4 a) e npencraBen ob6mr B Ha
KoJIopuMeThpa. Ha mpenHust maHes ca MOHTUPaH!
JTUCTUICSAT, TOTEHIMOMEThpPa 3a HACTPOWKa Ha
KOHTpacTa U OyTOHUTE 3a W30MpaHE Ha LIBETOBU
mozen. Ha ormenen Momys, KOMTO € CBbp3aH ¢
TBBP/Ia BPb3Ka KbM OCHOBHHS KOPIYC Ca MOHTH-
panu RGB cBeTtoamona m ceH3opa 3a IBAT.
[Tonyuyenute croitHoctu oTr RGB monena,
M3MEpPEHH OT CeH30pa 3a IIBST, ce Mpeodpas3yBaT B
ueroBure momenu HSV, XYZ, Lab, CMYK,
YIQ, RYB. Ilocouenure mozaenu ce mu3dbupar c
OyTOHHTE Ha ypela U CTOMHOCTHUTE UM Ce€
BHU3yaJIM3UPAT Ha TUCTLIES.

3. Pesyararu u iucKkycus

Hacrpoiikata Ha pasMmepure B HU3IOI3BAHUS
nporpamen mnpoaykt IC Measure e HampaBeHa
Yype3 KOMIAKT JUCK ChC CTaHaapTeH nuaMeTsp 120
mm. Ha @uzypa 5 ca npeactaBeHn u3MepeHUTE
€JIEMEHTH Ha HapojHaTa Hocus. OnpeneneHu ca
IJIOIIl ¥ IEPUMETHP HAa CYKMaH, MOsC, TPECTUIIKA U
JIEKOPATUBHUTE €JIEMEHTH, KOUTO T€ ChAbPHKAT.

BbBenena e HoMeHKIIATypa 3a OTACITHUTE ChC-
TaBHHU YaCTH Ha HapoOJHATa HOCHUS KaTo Bpb3KaTa
MEX/1y OCHOBHUSI OOCKT M HETOBUTE €JIEMEHTH €
npencraseHa B Tadauya 1. Pa3neneHuero € B Tpu
TPyIU CHOpPEN: OCHOBHUS OOEKT, KOWTO € Ha-
POIHUS KOCTIOM; TIOJJOOEKT, KBJICTO Ca BHBEICHU
YaCTH Ha KOCTIOMA - CYKMaH, MPECTUIIKa, MosAC U
HakKkpasi ACKOPaTUBHUTE €JIEMEHTH y4acTBalllh B
monobexra. OCHOBHUAAT 00eKT A2 ce€ CBbCTOU OT
yetupu nogobekra Al, A3, A4 u AS. Beceku ot
Te3W MOJO0EKTH ChIbpkKAa B ceOe CU EeIIEMEHTH,
kouto ca o3Hauenu ¢ Bl mo B10. Hampumep,
npecTuikata ¢ Homep A3 ce ChCTOM OT JeKopa-
TUBHUTE eJIeMeHTH ¢ o3HaueHne B1, B2 n B3.

A2 - CykmaH

A3 - HpeCTﬁﬂKa A4 - Tlosic AS
.-# - :
AR :
B2 - Ilpete B3 - Jlucra B4 - IIgete B5
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B7 - Iisete B8 - Pom0 B9 B10

®@ur. 5 EneMeHTH Ha Hapo/Ha HOCHs C BbBEICHA HOMCHKJIATYpa

Taonuua 1
Obexmu u mexuume elemenmu

OcHOBEH 00€eKT A2
IMomo6exT A3 Al A4 A5
EjieMenT Bl | B2 | B3 | B5 | B6 | B7 | B8 | B9 | BIO - B4
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B Tabnuua 2 ca mocoyeHu U3MEPEHUTE C
IIpOTpaMHUs IMPONYKT IIIOL[ U IEPUMETHD Ha
00EKTUTE U TEXHUTE EJIIEMEHTH B HapoJHaTa

Hocusi. BpBeneHn ca KoeUIIMEHTH - CHOTHO-
HIEHUS] MEKTy MOJYYEHUTE TUIOIIH U MIEPUMETPHU
Ha Te€3U eJIEMEHTH BB BUJ] Ha KOS PHUIIHCHTH.

Tabauua 2
Pazmepu u coomnoutenus na obekmu u eremenmu om HapoOHa HOCUS
Homep I1om, mm? IlepumeTnp, mm Ao/Aoe Po/Poe Ao/Ac Po/Pc
Al 35262,3200 1000,5530 0,0831 0,3021 0,0831 0,3021
A2 424452.6000 3312,2440 1,0000 1,0000 1,0000 1,0000
A3 292105,0000 2245,5740 0,6882 0,6780 0,6882 0,6780
A4 8674,9900 587,8500 0,0204 0,1775 0,0204 0,1775
A5 21286.6480 1201,6480 0,0502 0,3628 0,0502 0,3628
Bl 1857,0980 228,2929 0,0064 0,1017 0,0044 0,0689
B2 1145.3570 302,5132 0,0039 0,1347 0,0027 0,0913
B3 248,7083 85,4157 0,0009 0,0380 0,0006 0,0258
B4 468.3815 178,5591 0,0220 0,0084 0,0011 0,0539
B5 6239.4830 316,3643 0,1769 0,3162 0,0147 0,0955
B6 1447.9330 191,0398 0,0411 0,1909 0,0034 0,0577
B7 824.4431 122,3481 0,0234 0,1223 0,0019 0,0369
B8 334.6673 73,2521 0,0095 0,0732 0,0008 0,0221
B9 229.6062 72,9334 0,0065 0,0729 0,0005 0,0220
B10 110.7917 41,7783 0,0031 0,0418 0,0003 0,0126
Ao - rTo1l Ha 00eKT; Aoe - IUIOI Ha eJIEMEHTa, B KOMTO ydacTBa 00eKTa; AC - TUIOMT Ha ISJIUS KOCTIOM
Po - mepumetsp Ha 00ekT; Poe - mepuMeTsp Ha eIeMeHTa, B KOMTO ydacTBa 00ekTa; Pe - mepuMeTsp Ha 1enus KOCTIOM

Karo oOekT oTroBapsi Ha Kputepwsi 3a 31aTHO
cedeHwue e onpeneneHa npectmikara A /A = 0,67-
0,68. ToBa CHOTHOIICHHE € HAW-OJHU3KO 10
3J1aTHOTO ceuenue ¢ paznuka 0,06 - 0,07. Tosa no-
Ka3Ba, Y€ KOMIO3UIIMOHHATA LSJIOCT U KOJIOPUTHO-
CTTa Ha HapoJHAaTa HOCUA € HeMucIuMa 6e3 mpec-
TUJIKara. TS uMa ompeneneHa IbDKUHA, CIPIMO
IbJDKMHATa Ha CyKMaHa W JOCTHUTa O TOJIUTE,
KOeTo ce Bikaa Ha Duzypa 2 .

Upes KOTOpUMETPUYHHS CEH30p ca H3MEPEHU
[0 MeT CTOMHOCTU Ha IBETa 3a BCEKH OTIIEJICH
00EKT U pe3ynTature ca ocpeaHeHu. MizmepeHure
I[BETOBE ca mpeacTaBeHu B Lab 1iBeToBH Mozmer.
To3m mozen e u3bpaH, 3aII0TO € MEKIYHAPOACH
cTaHzapt 3a pabora ¢ netoBe. OCHOBHOTO MY
MIPETMMCTBO € HE3aBUCHMOCT OT YCTPOKCTBATa 3a
BB3IMPOU3BEKTaHE HA IBETOBETE (MOHHTOP,
NpuHTEp, QoToamapar) m OT YCTpOWCTBaTa 3a
BbBEXKJaHE M HM3BEXJaHe Ha HHPOpManus.

Boeenen e mpe3 1931 r. or MexayHapoaHara
OpraHM3aIys 3a CTaHJapTH3alMs Ha IBETOBETE
(CIE) 3aroBa B nmTepaTypaTa ce cpemia U Karo
CIELab. Ceabpixa Tpu mokasarens: L ocBeTeHOCT
(Luminosity), a mnpexox oT 4epBeHo (red) KpM
3eseHo (green) u b ot cuHbO (blue) KBM KBATO
(yellow). [Toka3zatensat L ce 3a1aBa B mpoIeHTH, a
au b c uncnou croitHoctu ot 120 mo +120. [Tpu
100% L u cToiinocT 32 a u b = 0 ce momy4asa 0571
1uBAT (choTBeTHO Mpu L=0 uepen upar) [ 7].
Hanpasena e mpoBepka 3a TOBa AaJiv OT/ICTHH-
TE €JIEMEHTH B MPECTUIIKATa UMAT 37IaTHO CEUCHUE
(Tabnuya 3). BbBEICHU Ca OCHOBHUST €JIEMEHT Ha
pecTUiIKaTa c 0CHOBeH uepBeH UBAT (RGB =174,
31, 37) u enementure . [IpencraBen e oOUMAT
BUJ] Ha I[BETA, KaTO WM3MEPCHHUTE CTOMHOCTH OT
KOJIOpUMETHPA Ca BbBEJICHU KaTO OTPEOUTEIICKU
neduHUpaH BT IPU OLIBETABAaHE HA KJIETKA OT
tabmuiara. bpost enementu Bapupa ot 1 10 7.

MAGAZINE TEXTILES AND GARMENT

Taonuuya 3
Hizmepsanus na yeemoee na enemenmu om npecmuika
Eaement | IBsat | Oom Bug | Bp. enemenTn L a b o6ma mwiom, mm’ | Ao/Aoe

A3 YepBEH 1 38,040 | 55,670 34,580 235594,154 1,000
3eJieH 1 45,840 | -43,630 | 30,640 34250,120 0,145
Bl yepeH 7 8,250 0,001 -0,002 12999,686 0,055
B2 JKBIT 2 74,795 | -3,672 72,488 2290,714 0,010
O 2 98,004 1,650 2,733 2290,714 0,010
JINJIaB 1 24,594 | 26,224 17,096 1145,357 0,005
CUH 2 24916 | 14,482 | -30,240 2290,714 0,010
B3 JKBIIT 2 74,795 | -3,672 72,488 497,417 0,002
CHH 2 24,916 | 14,482 | -30,240 497,417 0,002
O 1 98,004 1,650 2,733 248,708 0,001
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Tabauuya 4

Cvomuouenus MleCdy yeenioeeme 6 npecmuiika

BsT 4YepBeH . 3eJ1eH . 4yepeH . KBAT | on | | amnas | CHH .
uepBen 1 6,879 18,123 84,499 92,775 205,695 84,499
3es1€H 0,145 1 2,635 12,284 13,487 29,903 12,284
yepeH 0,055 0,38 1 4,663 5,119 11,35 4,663
KBJIT 0,012 0,081 0,214 1 1,098 2,434 1
o511 0,011 0,074 0,195 0,911 1 2217 0,911
JMIAB 0,005 0,033 0,088 0,411 0,451 1 0,411
cnn [l 0,012 0,081 0,214 1 1,098 2,434 1

YcraHoBsiBaMe, 4€ CTOMHOCTUTE MEXKAY
TUTONINTE HA OT/ACTHUTE €JIEMEHTH B TIPECTHIIKATA
Capa3jIu4HH OT 3JIaTHOTO CEYCHHUE.

EnxoBckara 1meBwuIia e eiHa oT Hail-IrbCTPUTE U
Oorara Ha 11BeTOBE. Te Taka ca KOMOMHHMPAHHU B 111e-
BHUIIaTa, Y€ MPUIABAT KPAcOTa U HETIOBTOPSEMOCT
Ha I[BeTOBaTa majauTpa. Jloka3zaTencTBo 3a TOBa €
OTKPHUTOTO 3JIaTHO CEYEHHUE MEXK 1Y IIET OT ChOTHO-
IICHUSTA Ha IIBETOBETE B IPECTUIIKATA (SKBIT-0511;
KBIAT-IIUIIAB; KBAT-CUH; OsAN-1unaB; Os-CHUH;
CUH-JTWJIaB) TipeacTaBeHu B Taonuua 4.

4.3akI0ueHue

bbarapckusT HapoJeH KOCTIOM, HETrOBHTE
€JIEMEHTH U I[BETOBE Ca OCHOBA MPHU CH3TABAHETO
Ha CbBpEMEHHU 00JIeKIIA.

AHanu3upaiiku pe3ynTaTute OT MPOBEACHHUTE
W3CIIEIBAHUS MOXKE Jla C€ HAIpaBH 3aKIIOYCHUE,
4e MPOIOPIIMUTE Ca BAXKECH EJIEMEHT IPH MPOCK-
TUPAHETO Ha OOJICKJIa M MHCTPYMEHT, 4pe3 KOMTO
MPOJYKTa CTaBa MPUBJICKATEIICH 32 TOTPEOUTEIS.

Ha cpBpeMeHHOTO HMBO Ha pa3BUTHE Ha HayKa-
Ta Ce M3IOJI3BaT aBTOMATH3UPAHU TEXHOJIOTUU U
METOJM 3a OMpEJeNsiHE HAa aHTPOMOJIOTUYHHUTE
pa3Mepu Ha yoBellkaTa (urypa, KakbBTO € U3-
MoJI3BaHus B HacTosmara padbora metoa Upcload.

3a onpezensaHe Ha CbOTHOIICHUS X TPOMIOPIIUU
B M3clieIBaHaTa HapojHa Hocus oT FOromsrouHa
Tpakus e U3MoI3BaH YeCTO MPUJIAraHus KPUTEPHid
3a 3nmatHo cedenue. [Ipu m3mepBaHe Ha reoMer-
pUUYHUTE pa3Mepu Ha U3CIEIBAaHHUS HApOJACH
KOCTIOM C€ YCTaHOBH, Y€ MpECTUIKara € Hail-
65130, ¢ paznuka 0,06-0,07 no ToBa ceuenue. Toa
€ OYaKBaH pe3yiTar, Thil KaTo eJIEMEHTUTE Ha 00-
JIEKJIOTO ca ChOOPA3eHH C YOBEUIKUTE MPOTIOPIINH,
KOWTO MHOTO aBTOPH MTOCOYBAT KaTO SIPBHK MPUMEP
3a 371aTHO CEUYCHHE.

Ot HampaBeHWs aHaJIU3 CE€ yCTAaHOBHU, Y€
MEXJy MET OT ChOTHOILIEHUSTA Ha LIBETOBETE B
€JIEMEHTUTE Ha MPECTHIIKaTa € OTKPHUTO 3J1aTHO
CeyeHue.

Pesynrarute OT HampaBEHOTO H3CJEBaHE
MoraT Aa ObAar mpuiaraHu npu oOydeHHETO Ha
OBAeIIN CIEIMAINCTH IPU U3ydaBaHe Ha (Hopmo-
o0pa3yBaHETO, IIBETO3HAHUETO U MPOEKTUPAHETO
Ha o0JIeKJIa.

PaGorara moxe na ObJe TMPOABIKEHA C U3-
clieJIBaHE HAa HAPOJHU HOCUH OT IPYTH €THOTpadc-
KH 00J1aCTH C 1IeJ1 Ch3/l1aBaHe Ha ChbBPEMEHHH 00-
JIeKJIa ¢ TIOJXOAIIO M3MOJI3BaHE HA 3PUTEIIHUTE
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WIKO3UM Ha JIMHUUTE U LBETOBETE 3a Ioa4epTa-
BaHE Ha KpacoTaTa Ha YoBeIIkaTa Gurypa.
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ENEOHOPA TEP3WNEBA, 12 knac - lunsomHa pabota
HXT "Oumntbp Jobposuy" - CanseH
"ObpBOTO Ha XKMBOTA" - r0b/IeH - KNacnyecka TbKaH
KomnosunuymnaTta e pesyntat oT $na0cohCKO OCMUCISAHE Ha XKMBOTA.



GEQEPALINA HA HAYYHO-TEXHWWYECKWTE CbIO3W (PHTC)

NCKATE JIN A OTTOBOPUTE HA
INPEAN3BUKATEJIICTBATA HA BPEMETO?

HAYYHO-TEXHUYECKN CNELWNANNCTN-KOHCYNTAHTI
KOH®EPEHLIAN, 3A PA3BPABOTBAHE HA NPOEKTH,
cnmno3nymun, CBbP3AHI C TEXHOJIOTYHI
N3Nn0XsN, MAHAUPI NHOBALINWA, NPUBATU3ALNATA,

N APYrn n3ssn (®OUHAHCOBATA NOJINTUKA 1 APYTI

CEMWNHAPW, KYPCOBE
N WKOMN 3A

NMPOGECNOHAJIHA

KBANTUOUNKALINA

WHGOPMALIMOHHA NON3BAHE HA KOHMEPEHTHI

N NSOATEJICKA N N3J1I0XXBEHW 3ANN,

NENHOCT HA CUIMYJIAHTHA N O®OUNC-TEXHUKA,
BIICOKO PABHILLLE HAYYHO-TEXHWYECKI

BUAEOGUIMI 1 APYTI

JOBEPETE CE HA IIPO®PECHUOHAJIN3IMA
N KOMIIETEHTHOCTTA!

3A KOHTAKTU C PHTC:
1000 Codusa, yn."T. C. PakoBcku" 108
Ten.: 02987 72 30
dakc: 02 986 19 19; 987 93 60
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