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PELEH3MOHHA MPOLETYPA

[Tpouenypara Ha pereH3ust Ha crrcaHue TekCTHI U O0JIEKIIO € B ChOTBETCTBHE C HACOKUTE Ha MUHHCTEPCTBO Ha
00pa30BaHKUETO U HAYKaTa M MOXKe J1a O'bJIe ITPEe/ICTaBeHa, KAaKTO CJIE/IBa!

* Beeku 0Kl U3MpaTeH 3a MyOIMKyBaHe ce PelieH3upa OT MOHE J[BaMa HE3aBUCHUMH PELEH3EHTH padoTend B
pas3invHa MHCTUTYIHMS OT Ta3u Ha aBropute. CaMOIMYHOCTTA Ha ABTOPHTE € HEM3BECTHA 3a PEIICH3CHTUTE U
o0parHo (pereH3usi Ha JBOWHO CIIO). B ciydail Ha IPOTHBOPEUMBHM MHEHHUSI HAa PELIEH3CHTHTE ce M30upar
CIeBalIY.

= [TucMmeHaTa pereH3ns BKITF0UBA SICHO 3aKITF0YCHIE OTHOCHO YCIIOBUSITA, KOUTO TPSIOBA a ObIaT H3ITBIHEHU 32 J1a Ce
myOJIMKyBa pa3riiekKaaHaTa cTaTus B TeKCTHIT M 00JICKITO WITH U3SBIICHUE, OTXBBPJISIIO MTyOJIMKYBaHETO.

= [IppBUAT aBTOP MOTyYaBa HAOOpa OT PELCH3UH U CIICI TOBA, CIIOPE] MPOIIeIypara 3a PeleH3UPaHe, € ITBKCH 1a
KOPUTHPA JOKJIa 1 CIIope T OCIeKKUTE Ha PEIICH3CHTHTE HJTH MUCMEHO JIa M3Pa3d CBOCTO MHCHHUE.

" KopmrnpaHaTa cTarus UJiu MHCHUCTO Ha aBTOpl/ITe Cce HpOBepﬂBaT oT pe):[aKTopuTe HUJIN OT CBIIUTEC peHeH3eHTI/I B
cnyqaﬁ Ha HJIKAKBHU CBMHCHUA. OKOH‘-IaTeJ'IHOTO pemeHme 3a ny6JmeBaHe Ha CTaTusiTa CC B3UMaA OT ITIaBHUA
PCIAKTOP WJIHM, B M3KJIFOYMTEIIHN CIIyYad, OT HPEACEAaTelis Ha PEAaKIMOHHATA KOJIETus. AKO ¢ HEOOXOIUMO,
aBTOpHUTE OMBAT MH()OPMHUPAHH 10 UMCHII.

* CaMONTMYHOCTTA Ha PELICH3EHTHUTE Ha OT/ICITHUTE CTATUH HE Ce 00SBSABA ITyOIMIHO.



BPOIN 1/2018

HOBA TbKAYHA KOHLENMLUWA:
noaxoa HA CUCTEMATA
3A KOHTPOJ1 HA 3BAABUXXBAHETO

Pamuna AJIMOXAMA/, *Kepan BAPBUE, XKan-8 APEAH
YHusepcumem Ha OxeH Enzac, Jlabopamopus no hu3uka u MexaHuka Ha mekcmusiume
yn. "Angpeo Beprep" 11, ©-38093 Mrony3za, OpaHyus
e-mail: Jean-yves.drean@uha.fr

New Weaving Concept:
Motion Control System Approach

Ramia ALMOHAMAD, Gerald BARBIER, Jean-Yves DREAN
Université de Haute-Alsace, Laboratoire de Physique et Mécanique Textiles (LPMT)
11 Rue Alfred Werner, F-68093 Mulhouse, France
e-mail: Jean-yves.drean@uha.fr

ABSTRACT

This paper deals with the design of a new weaving machine based on a specific motion control
LMCO058.This controller inserted in our control system which allows the synchronization between each
slave axes on the textile machine and the master axis, according to a dynamic timing diagram. This
configuration allows the modification of each mechanism parameters independently, and the quick
change of the timing diagram. The control system structure is implemented with the help of "SoMachine"
Software, dedicated for Original Equipment Manufacturers (OEM). The development of such a machine
provides more flexibility to carry out new weaving functions in a very next future.

Keywords: Weaving machine, controller, synchronization axis, CANOpen, electronic cam.

Introduction

The world fibrous material consumption is
strongly increasing particularly for industrial
applications. As far as Europe is concerned,
nowadays, 27% of fibres are dedicated to housing
application, 34% for garment and more than, 38%
for industrial applications.

This growth due to the very high mechanical
performances of textiles fibres which are very thin
and strong and which give very high ratio
mass/performances. Based on these performances,
a very large number of woven, knitted and non-
woven fabrics are developed to fit with specific
applications.

Since few years, many technical applications
were developed with more and more complex
textile structures far from traditional fabrics. The
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industrial demand asks for specific properties
based on a combination of different textile
structures which implies the evolution of classical
structures towards more complexity i.e. the
evolution of flat weaving to 3D in shape weaving.

Moreover, the introduction of the functionali-
zation of these structures leads to develop hybrid
textile structures combining textile and non-textile
materials.

The weaving technology which is one of the
oldest technologies which consists in interlacing
two yarn networks, one in machine direction (x)
and one in cross direction (y) is also one of the most
versatile. In fact, the mechanical properties of
fabrics can be adjusted as a function of (x) and (y)
properties.



So that, the main function of a weaving
machine is to interlace (x) direction yarns (warp)
and (y) direction yarns (weft) respecting a given
weave pattern [1].

There are three basic motions used to produce a
fabric by ensuring the interlacing between warp
and weft yarns. i.e. shedding, weft insertion and
beatup.

During the weaving process, warp yarns have
to be let-off and the produced fabric has to be
taken-up. These necessary two motions are
auxiliary movements that are warp let-off and
fabric take-up[2][3].

In traditional weaving, in order to get different
weave structures the movement of the warp yarns
has to be controlled and changed before each weft
insertion.

The running of the weaving machine requires a
given sequence of movement to control its various
weaving functions given by dedicates parts and all
of these functions must be accurately timed and
fixed to ensure aregular sequence [2].

Usually, these mechanisms are driven by one
main motor[4] as shown in Figure 1.

Main motor 1

Controller )<

A\ A 4

Warp stop motion 4—[Start / Stop]

Weft control

ClutchL-Brake
mainihaft main shaft ] Motor 2
> Shedding
> Filling
Filling feeders <¢— Motor i-n
> Beat-up <
Fabric take-up [€— Motor 3 <

Figure 1 Conventional weaving machine design

The movement is distributed to the different
functions with the help of shafts and gears [5]. So
that, these functions are synchronized together, as
shown on the loom timing diagram (Figure 2). It

should be noted that the timing diagram can be
different for each loom and fabric design.
However, the five basic motions of a loom have to
be completed in one pick thatis 36072][6].

Y

24¢° Shed starts closing

180°

OO

= Shed starts opening
= Reed forward position

444444444444444444444444

= Shed totaly open
= Reed backward position

120° Full shed

Figure 2 Typical timing diagram
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Indeed, once and while the machine is running,
the order of movements is fixed and the
modification of parameters is strictly impossible
during the weaving operation (shed height, harness
speed, reed stroke and filling). Desig-ning new
textile structures including both textile and non-
textile structures requires the development of a
new weaving machine based on a concept of fully
independent movements unlinked to the main
shaft, providing more flexibility.

Problematic

The synchronization between the five
mechanisms on the conventional weaving machine
must be done once before starting the machine.

To produce new woven hybrid structures, a
new weaving machine concept is requires allowing
quick setting as well as weaving parameters
modification while the machine running. The
Figure 3 shows the control system design of the
new weaving machine.

4;/\ Controller }
A— ' A
4 4 A 4 A
Speed drive 1 Speed drive 2 Speed drive 3 Speed drive 4 Speed drive 5
+ + + + +
Motor 1 Motor 2 Motor 3 Motor 4 Motor 5
5 5 5 5 5
2 14 Warp let-off | | 2 44 Shedding 2 <« Filling 2 <4 Beating-up 2 14 Fabric take-up
& a % * %

Figure 3 Control system design of the new machine

In order to develop each function on the
machine, recent weaving machines are based on
multi servomotors design, but the main functions
of the machine are still the same as well as the
movement synchronization. The following
parameters: shed height, frame height, reed stroke,
frame speed, insertion speed, let off motion
velocity and take-up motion velocity are fixed.

The suggested new design allows controlling
all these movements independently and to control
and redesign the movement synchronization at
each pick. These modifications allow to change
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various setting of the machine while it is running.
The paragraph bellow describes this new concept
and describes the development of this new
weaving machine as well.

Design of the new weaving machine

The new prototype to produce specific hybrid
fabrics is presented Figure 4. The machine is 360
mm width, and 1 up to 8 picks can be inserted in the
shed as well as different devices, equipped with 9
frames[7][8].



Position of the vector

Position 0 of the horizontal take-up  Position 0 of the reed
B b *

Horizontal take-up motor

<+— Warp Direction
- Position 0 of the framer
X Y

© position 0 of the vector

Frame motor

Figure 4 Partial view of the machine

Control system architecture

Servomotors associated with a speed drive
(Lexium 32A), has been selected to provide the
various movements on the machine. These
products are marketed by Schneider Electric[9].

A LMCO058 Controller has been used for
keeping the synchronization of each moving axis
on the machine. The controller permits to

synchronise the various axes of the machine [9],
with quick response times, via CANopen
communication mode[10].

The LMCO058 controller ensures the control of
the machine via a Human Machine Interface
(HMI), Ethernet protocol, and the synchronization
ofthe various axes via Lexium 32 speed drive.

— Logic I'O Inrerface e
e -
LMCOSE E .Lﬂl'-“: o :' |
Motion Controller " ] = i i T lﬂt
1:'_ ‘_T-' ! i ] [‘ .
Ethernet Ethernet

AN o

C AMopen

Masrer axis

—— —— — —

-~

]

slaves axes

= LMD = LT
- -

1 1

L ]

&=

Figure 5 Control structure of the new machine

v
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T
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Figure 5 shows the design implemented in the
weaving machine prototype, where each axis is
synchronized to the master axis motion (the reed).

The control program is associated with
"SoMachine" Software. The architecture of this
software is the standard CoDeSys (Controller
Development System). This standard uses
programming languages according to IEC 61131-
3 [11]. This program allows to develop the
dialogues by HMI, regulates the speed drive
parameters (acceleration, deceleration, PID,
etc...), supervision, communication by network
and ensures the security of machine.

A program depending on a digital cam profile
has been done by using the LMCO058 controller.
From this cam profile, the "SoMachine" Software
allowed us to generate the master cam profile
which corresponds to a virtual axis, which control
slave axes (for example: reed axis, heddle frame
axes .etc....). Based on this virtual axis, the timing
diagram has been defined.

All parameters of each moving axis can be
changed very quickly at each pick during the
weaving by using this type of cam

Figure 6 and 7 show respectively an electronic
cam defined for the reed and for the heddle frame
movement.

| Reed electronic cam |

+3000

+2000

= +1000
R
=
8 0 Master
_g* 10000 T[40 |60 (80 [100 {120 |140 4160 (180 200 |220 |240 |260 |280 (300 |320 340 position
k
-2000
-3000
S S
Figure 6 Reed electronic cam
a
X

~

g

g 75

=

20

V

=

N /

S

N

S

S 2

T

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
Heddle frame go up Heddle frame go down
Reed position (Degrees)
Figure 7 Heddle frame profile programmed on "SoMachine" a
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Figure 7 Heddle frame profile programmed on "SoMachine" 6

With such a design the timing diagram can be
modified to perform any new design i.e. during one
timing diagram of 360°, one cycle of the Mast axis
has been done whereas two cycles of reed axis were
done.

On the other hand, while the cams running, it is
possible to carrying out other movement synchro-

nized with the axes movement by using "markers",
(i.e. we can control the movement of the take-off
motion at any time of the timing diagram).

Therefore, changing the cam profile to modify
the shed height, harness speed, reed stroke, and the
time of weaving fabrication, is easy and quick as
well.

Shed starts closing 300

270°!

= Shed totaly open
= Reed backward position

240°

= Master axis
= Shed forward position
® Shed starts opening

= Master axis, Zero position 0°
® Shed starts opening
® Reed forward position

Shed totaly open 60°

"~
..
........

90° i= Shed totaly open

180°
Shed totaly close

0
.
.
.t
-----

i Reed backward position

Figure 8 New timing diagram

Conclusions

The development of the machine control
program ensures the synchronization of the various
axes on the machine with carrying out the safety of
their axes. By using this system, a large number of
parameters can be quickly modified which allow
more flexibility on the weaving process.

By implementing the LMCO058 controller,
various settings of the machine can change
independently while it is running. Such a system
permits fast multi axis synchronization with
precision and increased reliability. In a next future,
the flexibility of the system, LMC Controller will
simplify the integration of new devices in our
weaving machine.
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ABSTRACT

Thermoplastic braided composites of glass and polypropylene commingled rovings are produced
through an overbraiding process and the influence of different braiding parameters on the mechanical

tensile properties of the composites is investigated.
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Introduction

In recent years the European textile industry is
subject to change, aimed at developing new high-
performance products [1]. To meet the increasing
demands in a wide range of applications, textiles
are often not only used as single materials but as
composites made of textiles and other materials. In
particular these are applications where high
mechanical properties with light weight are
required, what often cannot be achieved with
traditional materials like metals. The combination
of reinforcing fibres with a polymeric matrix to
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composites is able to meet these requirements due
to the high lightweight construction potential and
offers extended performance capabilities in a wide
range of areas [2].

More than 90% of the entire quantity of fibre-
reinforced plastics is manufactured from glass
fibres, which represent the most common
reinforcing material [3]. In general glass fibres are
characterized by their high strength combined with
low density and elongation and their low elastic
modulus in comparison to other reinforcing fibres
[4]. They are resistant to heat and fire and show a
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good performance under thermal influences
because of their low linear thermal coefficient of
expansion [5]. The common used matrix systems
can be divided into thermoplastic and thermo-
setting materials, which differ in their behaviour
under thermal influence [2] and therefore as well in
their processing. Polypropylene is a typical
thermoplastic matrix, which is used usual because
ofits low costs [6]. From a technical process view,
thermoplastics show to be advantageous as they
enable short production cycle times, because in
contrast to thermosetting materials, the often time
intensively reaction or cross-linking time is not
necessary [7]. Therefore the use of thermoplastics
is aimed in the series production of the automotive
industry to achieve shorter cycles [6]. Other
advantages of thermoplastic materials are the
reversible processing, as long as it is performed
below decomposition temperature [2], the consi-
derable shelf life, improved possibilities for
recycling [7] and a higher energy absorption
capacity due to the increased elasticity [6].
Thermoplastics are processed under temperature
and pressure. In spite of melting, the still rather
high viscosity can be a disadvantage of thermo-
plastics [2]. For that reason they are, besides the
classic impregnation, often used in form of
material blends. The commingling can be realized
in form of hybrid yarns, which combine
reinforcing fibres and thermoplastic filaments. The
so reduced flow paths between the components to
be connected improve the impregnation and
bonding [7].

The textiles are used in different forms as rein-
forcing component in the fibre-reinforced plastic,
which can be as single fibre or as textile fabrics for
more complex parts [1]. The braiding technology
turns out to be particularly suitable for the produc-
tion, because as one of the most versatile and cost
efficient processes [8], it offers optimal conditions
for an economic production of textile semi-

finished products and near-net-shaped preforms
[9]. The biggest advantages of braiding are the
various possibilities for the construction of the
braided structures. The reinforcing fibres can be
orientated flexibly in a wide range and the
technology of overbraiding of shaped mandrels
offers the opportunity to produce near-net-shaped
preforms in a one-step process. The high flexibility
in the design possibilities of braiding parameters
offers a large variety of susceptible properties.
Therefor the production of braided preforms is a
complex procedure, which needs a careful prepa-
ration, appropriate equipment and planning of the
design [10]. The relation between the structure and
various properties can be a great help for the design
of parts for many applications [11]. The aim of the
current work is the investigation of the influence of
different braiding parameters on the tensile
properties of braided fibre-reinforced plastics. For
this purpose different braided structures were
produced and tested.

Experimental

A hybrid roving called TWINTEX® R PP
from OCV Reinforcements is the base material for
the manufacturing of the braided composites. Itis a
commingled roving of glass and polypropylene
filaments with a glass fibre content of 60 percent by
weight.

The production of the braids is performed on an
overbraiding machine with 24 horn gears, where
the braids are formed on a round mandrel. To reach
an ideally dense appearance, a full carrier occupa-
tion according the pattern "1 full - 1 empty" is
chosen. Biaxial, triaxial and unidirectional braids,
each with three different take up speeds (1.5
m/min, 1.7 m/min, 1.9 m/min) in the braiding
process are produced. Figure I shows the three
different braided structures with the same take up
speed.

Figure 1 from left to right: biaxial, triaxial and unidirectional braid (1.7 m/min)
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Subsequently to the braiding process, the
braids are cut and the mandrel is removed. The
consolidation and production of the composites is
performed afterwards under the influence of heat

and pressure within a thermal press. The cut braids
are stacked with two layers and processed under
the conditions of Table 1. The cooling process
takes place under a weighted plate.

Table 1
Condition of the thermal press
Braided Temperature Pressure Time
structure [°C] [bar] [sec]
Biaxial 190 4 10
Triaxial 190 4 20
Unidirectional 190 4 10
Testing the resulting braiding angle can be determined. An

The consolidated braided samples were
submitted to an optical analysis to examine the
structural characteristics. Afterwards tensile tests
were performed with a Zwick material testing
machine.

Results and discussion

Within the optical analysis, the braiding angles
of the different braided structures were measured.
A direct correlation between the take up speed and

increasing take-up speed leads to a decreasing
braiding angle. At the same time the cover factor
decreases and the appearance of the braided
structure gets more open. The slowest take-up
speed, where it is possible to produce a proper
braid without fibre breakage could be figured out
with 1.5 m/min. Table 2 shows the three different
take up speeds, starting from the slowest possible
speed, and the resulting braiding angles for the
different structures.

Table 2
Braiding angles of the different braided structures
Take up speed Biaxial Triaxial Unidirectional
1.5 m/min 62.7° 64.0° 61.6°
1.7 m/min 56.9° 56.4° 56.0°
1.9 m/min 53.9° 51.5° 53.0°

The stress strain behaviour of the three
different biaxial braided structures is shown in
Figure 2. The structure with the lowest braiding
angle of 53.9° (biaxial 1.9 m/min) shows with
20.96 MPa (s = 35.79) the highest tensile strength.
An incensement of the braiding angle to 56.9°
(biaxial 1.7 m/min) leads to a reduction of the
tensile strength to 15.89 MPa (s = 0.88). The
biaxial structure with the highest braiding angle of
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62.7° has the lowest tensile strength of 8.63 Mpa
(s = 1.37). All three structures show a non-linear
curve progression, so that a substantial increase of
elongation is recorded on a rather constant stress
level. It can be assumed that this progression can
be traced back to an occurring reorientation of the
braiding yarns under tension. The yarns align
themselves in direction of the influencing tensile
force so that the braiding angle gets smaller.
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Figure 2 Stress strain behaviour of the biaxial braided structures

Figure 3 shows the stress strain behaviour of the
triaxial braided samples. The structure with the
middle braiding angle of 56.4° (triaxial 1.7 m/min)
has the highest tensile strength of 119.99 MPa (s =
5.17). An almost identical strength of 117.59 MPa
(s = 11.53) is reached from the samples with the
smallest braiding angle of 51.5° (triaxial 1.9
m/min). As already seen for the biaxial braided
structures, the braid with the highest braiding angle

of 64.0° (triaxial 1.5 m/min) have the lowest
tensile strength of 102.92 MPa (s = 6.56).
Regarding the curve progressions, a nearly linear
growth until the failure point can be recognized
and the curves of all three structures show an
almost identical shape. This suggests that the
tensile force is primarily transferred to the axial
inlay yarns and therefore no reorientation of the
braiding yarns occurs.
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Figure 3 Stress strain behaviour of the triaxial braided structures

Considering the tensile strengths of the
unidirectional braided structures in Figure 4, it can
be seen that the samples with the middle braiding
angle of 56.0° (UD 1.7 m/min) reach the highest
tensile strength of 4.86 MPa (s = 1.09). Slightly
lower is the strength of the braid with the smallest
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angle of 53.0° (UD 1.9 m/min), which was
measured with 4.17 MPa (s =0.46). An increase of
the braiding angle up to 61.6° leads again to an
decrease of the tensile strength, so that the
structure (UD 1.5 m/min) has the lowest strength
of2.55MPa(s=0.32).
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Figure 4 Stress strain behaviour of the unidirectional braided structures

A comparison of the tensile strength of all
braided structures in Figure 5 shows that the
composites of triaxial braided structures have for
all three braiding angles the highest tensile
strengths. The average strengths of the three
biaxial braids in comparison are reduced by 87%.
The unidirectional structures only have average
strengths of 3% in comparison to the triaxial
braids. Regarding the influence of the different
braiding angles, it can be seen that a larger braiding
angle leads to a significant reduction of the tensile
strength. This indicates that the structures are able
to withstand the tensile force better, when the

reinforcing fibres are orientated in direction of the
applied force. Even though this assumption
couldn't be approved for the smallest braiding
angles of the unidirectional and triaxial braid
because for both structures the middle braiding
angle shows the best tensile strength. However for
the triaxial braid it is only 2% higher and for the
unidirectional braids 14% higher than the strengths
of the samples with the smallest braiding angle and
regarding the standard deviation, no significant
difference can be seen. The biaxial structures show
in comparison a significant decreasing trend of the
strength with an increasing braiding angle.

Tensile strength

140

120

-
=
[=]

€0

Tensile force, Mpa

40 -

‘ —a#— Biaxial
Triaxial

| =a— Unidrectional

] G\*\—*

—
al 635 70

Braiding angle, *

Figure 5 Tensile strength of all braided structures

A comparison of the elasticity modulus in
Figure 6 shows that the composite structures made
of triaxial braids have as well the highest modulus.
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The average modulus is 69% higher than the
average modulus of the biaxial braids and 97%

higher than of the unidirectional braids. The lower
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elasticity modulus of the biaxial braids might be
explained through the higher flexibility of the
braiding yarns, which can be reoriented through
the tensile force. The axial inlay yarns of the
triaxial braids are able to withstand a deformation,
which leads to a higher modulus. An increasing

braiding angle leads to a reduction of the elasticity
modulus for the biaxial and unidirectional braids.
Because of the large standard deviation of the
triaxial structures with the largest braiding angle,
this assumption can't be confirmed or disconfirmed
clearly for this structure.
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Figure 6 Elasticity modulus of all braided structures

Besides the different tensile strengths, the
braided composite structures show as well rather
different failure behaviours under tensile stress
(Figure 7). The biaxial braids especially with
lower braiding angles allow a distinct reorientation
of the braiding yarns within the tensile test, which
leads to a change in length and width of the
samples. The movement of the yarns causes
destruction of the polymeric matrix and the
polypropylene strips away in form of fine dust. The
final failure occurs in form of a fracture of the
samples where the yarns partly break or are pulled
out of the structure.

For all structures of the triaxial braids a break
of the axial inlay yarns can be recognized.
Moreover delamination of the two layers in the
breakage area occurs. The triaxial structure with

the highest braiding angle shows a break through
the sample parallel to the braiding yarns. The
braiding yarns in this area are not broken but
slightly pulled out of their position. The triaxial
structures with a smaller braiding angle show
breaks of the axial inlay yarns and as well of some
braiding yarns. Here the influencing tensile force
seems to be carried not only from the inlay yarns,
but as well from the braiding yarns, which are more
orientated in the force direction than the braiding
yarns of the structure with the largest braiding
angle.

The unidirectional structures show with all
three braiding angles a similar failure behaviour.
All samples break in different areas between the
braiding yarns, so that no yarn is damaged but the
polymeric matrix fails.

Fig. 7 Failure behaviour of the different braided structures, left: biaxial, middle: triaxial, right: unidirectional
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Conclusion

With regard to the influence of different
braiding parameters on the tensile properties of
braided composites, it can be seen that the adding
of an axial inlay yarn leads to a significant
improvement of the tensile strength, as the highest
strength could be investigated for the triaxial
braided structures. These samples show at the same
time the highest elasticity modulus. The
composites made of the unidirectional braided
structures have the lowest tensile strength and
modulus. With the biaxial structures it was possible
to determine a clear influence of the braiding angle.
Thus a decreasing braiding angle has a positive
influence on the tensile properties. Furthermore it
can be ascertained that the single structures have a
rather different failure behaviour under the tensile
stress. The biaxial braids allow a distinctive
reorientation of the single braiding yarns until
failure, which rather occurs in form of yarn pull-
out instead of a break. For the triaxial braids it can
be assumed that the tensile stress seems to be
bearded mainly from the axial inlay yarns, because
breaks only occur on these yarns and no
reorientation of the braiding yarns could be found.

Summarising it can be said that triaxial braided
structures are most suitable for the production of
braided glass fibre reinforced thermoplastics
because in comparison to the biaxial and
unidirectional structures they lead to the highest
tensile strengths. However it should be noted, that
the adding of an axial yarn for the triaxial braided
structures leads at the same time to an increasing
mass per unit area and material usage. This in turn
has an influence on the lightweight construction
properties and the production costs. Finally the
investigation shows that the structure of braided
glass fibre reinforced thermoplastics has a
significant influence on the tensile properties and
should be taken into account for the design of
composite structures.

Keywords: Fibre reinforced composites,
braiding, glass fibres, thermoplastics
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ABSTRACT

From the very beginning, the fashion process is in constant dynamics. One of the tasks of fashion is to
capture the spirit of the period and to give aesthetic expression to the new. In today's, forward-looking
design, the content and shape of the designed fabric are inextricably linked. Textile design looks for new,
adequate concepts and forms of expression with the idea of satisfying the growing complex of needs and

requirements.
Keywords: fashion, textiles, expression.

Orme oT 3apa)KAaHETO CH MOIHUSAT MPOIIEC Ce
Hamupa B MOCTOSIHHA IUHAMUKa. EnHa oT 3amaun-
TE€ HAa MoJaTa € Ja YJiaBs JyXa Ha ChOTBETHHS
MIEPUO/] M J1a TaBa €CTETHUECKU U3pa3 Ha HOBOTO. B
ChBPEMEHHHS W OPHCHTHUPAaH KbM OBJICIICTO
JIM3aifH, ChIBPKAHUETO U (opMaTa Ha MPOEKTH-
paHHs TEKCTHJI ca HEpa3pUBHO CBBbp3aHU. Tekc-
TWIHUST NU3allH ThPCH HOBH, aJICKBAaTHU KOH-
nenuuu ¥ GOpMH Ha H3pa3siBaHe C Haes Jaa
3aJI0BOJIM HapacTBalIHUs KOMIUIEKC OT MMOTPEOHOC-
TH U u3uckBaHus. C BCe MO-MHTEH3MBHOTO pa3-
BHUTHE Ha CHbBPEMEHHUTE TEXHOJIOTHH M HAYIYHHUTE
MOCTHUKEHUS OT MOCJICAHUTE ACCETUIICTHS, ChbBpE-
MEHHUTE MOJIHU JHU3aiHEPH CHINO MPABSIT OMUTH
3a HAMHPAHETO Ha HOB M3pa3eH IMOJXOA B pa3pa-
OOTBAaHETO M MAHUIYJIUPAHETO HA TEKCTHIIHHUTE
Mmarepuainy. ToBa Haslara mpuJIaraHeTo Ha HeCTaH-
JTapTHU TOIXOJIH, EKCIIEPUMEHTHPAHE C MaTepra-
JIUTE W TEXHOJIOTUUTE, B €IMH HAITbJIHO HOB KOH-
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TekcT. KOHTEeKCT, HEMUCTUM JI0 Kpast HAa MUHAJIOTO
CTOJIETHE, KOHWTO Hajgara HOBH €CTETUKH H
¢yskiusa. CrapTupar ce MHOXKECTBO IMPOCKTH,
KOUTO pasmiexaaT TPETUPAHETO Ha MaTepraia OT
pa3NUYHU acleKkTH. B mocnenHoTo aecetuierve
Ha 20 BEK 1 TOMUHUTE OT HOBOTO XUISI0JIETHE CME
CBUJICTEIM Ha TPUMEPHU B MoOjara, B KOUTO MOJI-
HUTE TBOPLHU HE CE 3a/JI0BOJISIBAT CAMO C YMCTATa,
yTuiauTapHa (QyHKIUsS Ha Jgpexara W HeiHaTa
JeKOpaTUBHOCT. [losieTo Ha TEXHUTE U3CIeABAHUS
ce paslMpsiBa BCE I0O-0CE3aeMO B IMOCOKa Ha
CETHUBHOCT, BB3IIPUEMUYUBOCT, KOHTAKT C OKOJTHATA
cpena, nmpekoH(pUrypupane Ha MPOCTPAHCTBOTO U
HauyMHa, MO KOMTO TSUIOTO KOHTaKTyBa ¢ Hero. B
TO3W WHTEPAKTUBEH TPOIEC TJIaBHA POJIsI UTpae
MaTepHuaibT.

B nururamnara epa, cbC CBOSITA CIOKHOCT U
OBbp3H MPOMEHH, TEKCTHUITBT BCE OIIIE HE € 3aryOunI
CBOSITA BAXKHOCT. JlucuuninHara ce pa3BuBa, 3a a
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MOCpPELIHE CTaHAAPTUTE HAa BPEMETO U Ce Ipe-
BpbIlla B MEUYM 32 pa3IMYHA MHOBAaTHUBHH pa3pa-
60TKH. Bpbp3kara Mexx 1y MaTepuaa u 1u3aifHa Ha
MIPOAYKTA, apXUTEKTypaTa U TEXHOJIOTHUTA HA U3-
paboTka MOXe J]a ce BUIM BeIHara, HO HOBUTE
XuOpuaHU (HOPMHU, KOUTO ce Oa3upar BbPXY yCTa-
HOBEHHTE OCHOBU Ca HAUCTHHA PEBOJIOIHMOHHHU.
Bce o1ie ce HaMupame B Ha4aJIeH €Tall Ha U3CIe-
BaHETO Ha HOBUTE Bb3MO)KHOCTH 3a pa3pabOTKU U
MU3aHEPCKUTE EeKUIU THhPCAT HAYMHH Kak Ja
3a/1aBaT HOBH (DYHKIIMH B Ta3u 00JacT. TeXHUKUTE
Ha ThbKaHe, IieTeHe, Opoaupane, neyar u Ap., U
TexHUTe 0e30poiHM KOMOMHALMM pa3KpUBaT
OrpOMEH IMOTEHIIMAJ 32 Ch3/1aBaHETO HA MHOBATHUB-
HU TEKCTWJIHM BU3HU. [IpO1echT € 3KITIOUUTETHO
MHTEpECeH, Koraro ynorpebara Ha ChbBPEMEHHHU
TEXHOJIOTMH BOJIU JI0 MaT€pUaM C HAITbJIHO HOBU
CBOICTBa, KOUTO OKa3BaT BIUSHUE U BbPXY IPYTH
cdepu Ha TU3aiiHA.

KoMmiorepHHuTE METOIM Ha NMPOEKTUPAHE U
Hal-HOBUTE TEXHUKH 32 IPOM3BOJICTBO Upe3 J00a-
BsIHE, [103BOJISIBAT HA BJIAKHATa M PEIOBUTE TEKC-
TUJIHHU CTOKH J1a c€ MPEBbpPHAT B CI0XKHU (HopMHU,
KOUTO € IpyT' METOAM Ha MPOU3BOICTBO O1xa Ou-
JIM TPYJHU WUJIU JOPU HEBB3MOXKHU 3a Ch3/1aBaAHE.
[Tpu TAXHOTO MPOU3BOJCTBO MaTEPHAIBT C€ OTIa-
ra B IONbJIHUTEIIHU CIOEBE, 3a J1a C€ Ch3AaAe -
J0oCcTHA BU3usl. B mocneanure ronuHu, moHATHETO
TPAJAUIIMOHHO 3aHASTUYMHCKA YMEHHS € Tpepas-
IJIEJaHO B JIMILIETO Ha TexHojorusaTa 3a 3D neuar.
[TpouecwT € 1o roisima creneH HUGPOBU3UPAH U
BB3MOYKHOCTHUTE, KOUTO IIPEIara To31 BUJ1 TEXHO-
JIOTHS ca OYTH HEOTPaHUYEHH OT IIeJJHA TOYKa Ha
Ch3/1aBaHe Ha "apXUTEKTypeH Tul TekcTui'. Kom-
MIOTBPHO 3a/IBU’KBAHUSAT aIUTUBEH, KOMYJIATUBEH
Ipolec ce mpujara B MOJIHHUS JU3aiiH OT J10cTa
IBIITO BpEMeE, 3a JIa ce MIPEMHUHE MPe3 MHOKECTBO
EKCIIEpUMEHTHU. XOJIaHJcKara au3aitHepka Hpuc
BaH XepreH € nuoHep B oOmacrra. [Ipe3 2010
TO/IMHA TS 32 IbPBU BT BKJIKOUBA B CBOS KOJIEKLIUS
Jpexa, HampaBeHa ¢ momoinra Ha 3D neuat. B To3u
TBOPYECKHU MPOLIEC TSI CU CHTPYAHUYH C €KUIU OT
APXUTEKTH, HHTEPANCIUIUTMHAPHH XYTOKHUIIH U
nporpamucti. PazpaboreHuTte CTpyKTypH W IO-
BBPXHOCTU ca mepdekTHo OamaHCHpaHHU,
M3KIIFOYUTENTHO CIIOKHU U npenu3Hu. Cbu3Mepu-
MU ca C TPaJAMIMOHHO pa3pabOTEeHUTE TaHTEeNH,
IUIeTUBA U OpoJepuu, HO MOJyuyeHaTa TpU13Mep-
HOCT M WHOBAaTUBHHUTE MaTepualu JaBaT HOB
MPOYUT Ha TpaauuusaTa. M3non3sar ce nporecure
Ha CEJIEKTUBHOTO JIA3€PHO CUHTEPOBAHE U CTEPEO-
nutorpadusra. B cneactsue ce pa3paboTsar u jie-
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KOpaTUBHHU CTPYKTYpHU, KOUTO BKJIIOYBAT MHOIO-
TUIOB Marepuan. Ta3u MHOBATHMBHA TEXHOJIOTUS
I103BOJIsSIBa HA MHOYKECTBO MaTepHalid, C Pa3InuyHu
MEXaHUYHU CBOMCTBA Ja ObAAT oTHEYaTaHU
eIHOBPEMEHHO B 0011 00eKT. I'bBKaBUTE U MEKH
Marepuaid Morar na ObJaT KOMOMHUPAHH C
TBBPAM, B PAMKHUTE Ha €IHO HU3JeJue, KOETO
II03BOJIIBA MHOTO IO-IIMPOKH BB3MOKHOCTH Ha
npunoxenue. B konexkuus VOLTAGE ot 2013r
Ban Xepnen pazpaborsa o0nekia, KOUTO MpUTe-
JKaBaT KaueCTBa KaTo MOABM)KHOCT, €JIaCTUYHOCT U
reBKaBOCT (Dueypa ).

®urypa 1 Iris van Herpen Voltage 2013

3D npunTHpaHeTO HAbHMpa BCe MO-rosiMa 1Mo-
MYJISPHOCT C JOCTHIIHOCTTAa HAa MPUHTECPHUTE
YCTPOMCTBA OT MOTpeduTeNcku kiac. 3D HacTon-
HUTE MPUHTEPU PabOTAT HA CXOACH MPUHIIHUI 10
OOMKHOBEHUSI TIPUHTEP, HO CTPysTA MACTHIIO CE€
3aMecTBa C Pa3TOIEH MOJUMEp, KOHTO ce ojara B
MOCTIEAOBATEIHN CJIOEBE. TBOPUECKUTE EKHUITH
CKCIICPUMEHTHPAT C HOBH BUOBE €JIACTHYHH
BinakHa: Flexible Filament u PLA - monunakrun,
KOUTO ca OMopasrpajuMu, ¢ pacTUTEIEH MPOU3-
XOJI, ¥ KOUTO 3ama3BaT I'bBKaBOCTTA CH, CJIe]l KaTo
ca M3TJIaCKaHU OT MamnHara. B To3u mporec ce
MPUHTUPAT MHOXKECTBO EJIEMEHTH C TO-MaJIKH
pa3mMepu, KOUTO Ce MOJIPEKIAT B LISTTIOCTEH CUITYET,
criopes IpoeKTupanus nu3aiit (Queypa 2).
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®urypa 2 XYZ Workshop 2013

Bce mo-yecto MOIHHUTE M TEKCTWIHH OU3ali-
HEpU HACOYBAT CBOUTE OOILM TBOPUECKHU ThPCEHUS
B 3aJjaBaHe Ha JIPYTH CBOICTBAa U BB3MOXKHOCTH,
HeoOWYaitHO moBe/IeHNe Ha MaTepUaIuTe, Crelu-
(UYHN TPUIOKEHHUS U alTepHATHBHA €CTETHKA.
HabnronaBame TeKCTUIHM pa3pabOTKH, B YMSTO
MOBBPXHOCT ca BrpaZieHu ()MHU MPOBOAHUIIU, 110
KOWTO IPOTHYAT EJIEKTPOHHU HMIylIcu. B pe-
3yJTAT, O/l Bb3/IEHCTBUETO Ha TOIIMHA, CBETIIMHA
WIA JIOTHP, TEKCTHJIHUTE CTPYKTYpH HMPOMEHST
cBosita popma. PazpaboTeHnTe TEKCTHIIM MOTaT Ja
MpUA0OUIT MHOTO(YHKIIMOHAIIHU CBOWMCTBA U J1a
JIEMOHCTPHUPAT CJI0KHU peakuuu. [Imarosere umar
BICUATIISIBAIIM CIIOCOOHOCTH Ja ce TpaHcdop-
MHUpAT OT OpraHu4HU (HOPMHU 0 CIIOKHU MOBBPX-
Hoctu (Duzypa 3).

[IpouechT Ha MporpaMupaHe € B CbCTOSHUE J1a
BIpaXk/ia MOBeJICHHUE 1 JIOTHKA B TEKCTUJIA U Jia Te-
HEpHUpa 0CEe3aeMO B3aUMOJIEHCTBUE C THKAHTA.
TBopueckuTe €KUM aHAIU3UPAT B3aUMOJEUCT-
BHETO MEXJy O0JIEKIIOTO, TOTPEOUTENS U OKOJIHA-

TEXTILE AND GARMENT MAGAZINE

®urypa 3 Manuela Leite Cores vivas - moving
colours 2013

Ta cpena. VHTerpupanero Ha (pyHKIIMOHAJIHU
"yMHM" MaTepuaIy npuaBaT Ha MOIaTa MHTEPaK-
TUBEH Xapakrep. B ch3maneHust KOHTEKCT s pas-
IVIeXk1aMe KaTo BU3yaIHO U3KYCTBO, KOETO pa3Bu-
Ba ChBpPEMEHHAa KOHIEHIUS 3a €IMH HOB BHUJ
JIEKOPaTUBHOCT - "MHMHAMUYHA JEKOPaTUBHOCT".
SIBnenue, koeTo OOpaBH ¢ pa3InyeH BUJ U3Pa3HU
CpeZCTBa, KaTo CTHIIBA HA HOBO HUBO Ha Bh3IpHe-
MaHe 1 GyHKIus. B TO3u cirydait opHaMeHTaTHUTe
€JIEMEHTH, KOMTO CIIy’KaT 3a yKpaca WM y4acTBaT
(YHKIMOHATHO B KOHCTPYKIHATA HA OOJEKIOTO
HOCST IPOMEHJIMBA cTOWHOCT. Te He ca cTaTuyHy,
HE Ca eTHAKBU BCEKH BT U IO BCAKO €THO BPEME.
JlaBa ce Bb3MOXKHOCT 3a U300p Ha KOH(UTYpalys B
KOSITO /1a c€ TpaHC(OPMHUPAT, KaTo 10 TO3M HAUuH
U3rpakaar Hoa BbHIIHOCT. Ch3aaBa ce npeamnoc-
TaBKa 332 YHUKAJIHOCT, KOATO CHILO HE € (puKcupaHa
KaTo CTOMHOCT. Ta3u JUHAMUYHOCT U3BEXK/a UH-
TEPaKTUBHOTO OOJIEKJIO B CTaryc Ha '"mwucienio”
00JIeKJI0, KOETO pearupa CHopel 3aJaJeHHTe
yCJ0BHS Ha OKoJiHATa cpena (Quzypa 4).
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®durypa 4 Philipp Treacy, Helicopter hat, Lighting
technology Moritz Waldemayer 2012

To3u mporec € OTBOPEH U MpPaBU pa3IuuuMU
MMEHAaTa Ha HSKOIKO aBTOpa, KOUTO MPOMEHST
CTaHjaapTa OT JEKOpaTUBHO KbM BH3yanaHo. Ha-
4aJ0TO MOCTaBs JU3alHEPBT BU3HOHEP XIOCEUH
[Manasy npe3 2000 ronuna. Toil paspaborsa
rpyna OT AMCTAHIIMOHHO YIPAaBISEeMHU POKIH.
Enaunusat mozen e u3paboreH oT (uIaMEHTHU
HUIIKY U cMoJTa. B pokiisita ca BrpajieHu coapHu
NaHeIu C eJICKTpUYecKa Bepura u Oe3zKuyHa
TEXHOJIOTHsSI, C HA0Op OT aBTOMAaTUYHU KOMAaHJIH.
[Ipu axkTUBHpaHe Ha CHOTBETHUTE KOMaHIHU Ce
pa3rbpBar pa3InyHU AHENIH, KaTo OT/IEIHH Yac-TU
Ha KOHCTPYKIIUATA, KOETO OT CBOS CTPaHa BO-IH JI0
npomMsHa Ha cuinyera. J[BUkeHHsATa ca CHU-
MYJaTUBHU M HSMAT OTHOILEHUE KbM (YHKIHO-
HAJHOCTTA M JMHAMHMKaTa Ha TsU10TO0. MuHuMa-
JUCTUYHATA IMHUS Ha POKJISATA Ce IEKOHCTPYyHpa B
n30upaeMu KOH(QUTypaluu, KaTo pa3KpuBa JAeKo-
paTHBEH €JIEMEHT C pa3jMyHa CTWJIOBAa MpHUHAJ-
JISKHOCT - (hycTa OT pO30B TIOJN BbB BHTPEUIHUTE
cioeBe. ToBa e mbpBaTa, HaBJIHO (YHKIIMOHU-
paia apexa, KoTO Ce ympaBisiBa OT O€3KUYHO
ycTpoiictBo. To3u oOpaseln uiocTprupa HHTepeca
Ha aBTOpPAa KbM TEXHOJIOTUUTE U HETOBHUS CTPEMEK
Ja pasmupu GyHKkurTe Ha 061eKk0To. KomOnna-
LUSATA OT CTHUJIOBE B POKJISATA MPEAU3BUKBA TPaIu-
[IMOHHATA €CTeTHKa, KaTo pa3MUBa TPAHUIIUTE
MEXAYy TSAJI0TO, CUMBOJ Ha OJYXOTBOPEHOTO
(mpezncTaBeHO ¢ IOMOIITA HA HAJAUIICHUTE I1JIac-
TOBE OT PO30B TIOJN) U MalllMHATa ¢ HEMHUS MUHU-
MaJuCTUYeH, cTepuiieH cuityeT (Duzypa 5).

'SLS u31101138a J1a3epeH JIby, KOHTO CTI0SIBA MATEPHAIINTE B OTPE/IEIEHH TOUKH.
‘TlocnenoBareaHo BTBbp/siBaHe HA OTOMOIMMEPHA CMOJIA, CJIOH 10 CJIOH, € ITOMOIITA
Ha yITPaBUOJICTOB JIa3€P.
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®urypa 5 Hussein Chalayan Before Minus Now
2000

B npyr neros npoekr ot 2007 ronuna [lanasu
unrerpupa 15000 LED cBeTinuHu BB BUIEO POK-
nu. Hacrmarpanero Ha AWHAMUYHUS 00pa3 oOT
MPOEKTHPAHOTO M300pakeHWE W CTaTUYHATa
TTO3UIIMS Ha O0JICYCHUTE B POKJIUTE MOJICIIN, KOUTO
ca MOCTaBEHU B 3aTbMHEHO MPOCTPAHCTBO,
M3BAXKIAT JIpexara OT PaIMOHAHHS M KOHTEKCT.
OOeknaTa U3IIEKIAT KaTo €KCIIOHATH, KaTO MO-
HUTOPU, KOUTO BH3/ICHCTBAT HE CHC CBOSI CHITYET,
MOJIEPHOCT, KPOMKa WJIH BT, & ChC ChAbpPIKAHNE-
TO HA POEKTUPAHUTE BUICO H300PAKEHUSI.

Jln3aiiHbT Ha aBTOpaA ce Oa3upa Ha KIIFOUYOBUTE
nymu "HematepuaieH" u "oTBba rpanunure’”. B
npoekra Readings ot 2008 roquna [llanasH oTHO-
BO M3I10J13Ba aJITEpHATUBHU Meuu. Bzaumosenct-
BHETO MEXAY JIa3epHU AWOAM U MOHTHUPAHH B
nantu kpuctaiu CBapoBcku TpaHchopmupa
oOJiekaTa OT CTAaTUYHH OOCKTH B )KUBU ePUMEPHHU
dbopmu (@uzypa 6).
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®urypa 6 Hussein Chalayan Readings 2008,
Laser Dress

N3cnenBanero Ha Ta3W TEHACHIMS Ipejiara
HOBa (popma Ha nuanor ¢ ¢pakTopuTe Ha Hemare-
puanHaTa OKOJHA cpefa. 3BYKBT, CBETIIMHATA U
BB3AYXbT NPEIU3BUKBAT TBOPUYECKUTE THPCEHUS
Ha KaHaJcCKaTa JIW3aiiHepKa OT KHUTAlCKU Mpo-
usxon Uar fo.

Ob6nekyata OT KOJEKIIMHUTE M JEMOHCTpUpAT
BHUPTYO3HO MIpUJIaraHe HA PhYHHUTE 3aHAATUYUHCKU
JACKOpPATUBHU TCXHUKHU. Brpam;[aHeTo Ha CJICKT-
POHHU YCTPOMCTBAa M CEH30PH 3a/1aBaT Bb3MOXK-
HOCTH 32 Bpb3Ka C (PU3NIECKOTO WU €MOI[MOHATI-
HO ChCTOSIHME Ha TOTpeOuTesl. ABTOpKaTa Biajee
CHBBPUICHO MaHUNYIUPAHETO HA TEKCTUIHUS
Marepuai. 3a pasnuka oT Xiroceud [llanasiH, koiTo
€ TpeIu3BHKaH OT HETEKCTHJIHUTE MaTepual,
Wur flo u3nomns3sa MHUPOK AWANA30H OT IJIATOBE:
KalIMHp, aHTropa, IJIbCTCHA BbjJIHA, UMIIPCTHHUPAH
namMyK, HalJlOH, HO BKJIIOYBa MU MHOBATHUBHU
MaTepuanu Kato (pOTOTYMHHECIEHTHU HUIIKH,
PVDF (nmonuBununuaeH ¢uyopun) - TEpMoOILIac-
TUYeH (QIyoprnoauMep, KOUTO MPUTEXKaBa MIMPOK
JIMAIa30H OT MPHIOKEHUS, €THO OT KOUTO € B 00-
JacTTa Ha TaKTHJIHO CEH30PHOTO MPOU3BOACTBO.
Jluzaiinepkara paboTH CHILO U ChC CyNep-OpraH3a
- M3KIFOYUTEITHO JIEK TeKCTHJI, KOWTO MO3BOJISIBA
JIETUKATHUTE IBUKEHUS Ha OT/IETHUTE JEeTainu B
cuiryerute. B o0nekiara e BrpajgeHa MUKPOEIIEKT-
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poHHa TexHosorus. Td naBa BB3MOXKHOCT 3a
pa3BUBAaHETO Ha HOBU HM3pa3HU CpeacTBa U
no3BoJsiBa "obOuryBaneTo" ¢ apexara. B xonmekius
Inceritudes ot 2013 rommna flo umIUTaHTHpa B
TYHUKH TOJsIM Opo#t mumBamku kapdunu. Brpa-
JICHUTE CCH30PHH YCTPOMCTBA pearupar Ha 3ByIIH-
T€ Ha OKOJIHaTa cpela W 4oBelIKusA riac. Jluzaii-
HEepKara u3Jiara UHIUBUIa Ha BRHIITHUTE (aKTOPH,
a 0071ekI0T0 (PYHKIIMOHUPA KaTO 3aIUTEH CIIOH.

(@ueypa7)

@

®urypa 7 Ying Gao Incertitudes 2013

Nur fo cwr3gaBa cBoM aBTOPCKU pa3pabOTKU.
[IpoexTute U ca HEBEPOATHO CHBPEMEHHHU U
MOCTUTAT JIBJIOOKO €CTEeTUYECKO BBb3JEHCTBHUE, a
Ka4yeCTBOTO Ha HM3MBJIHEHHE NEMOHCTpHUpA
BUCOKUTE TEXHUYECKH YMEHHS Ha HCTUHCKHU
Mmaiicrop. Tyk Tpsi6Ba na ce otOenexu pakThT, ue
B JIQJICHUTE TIPUMEPH OTCHCTBA (PAKTOPBT MOTpe-
ouren. Toit e 3ameHeH oT (axTopa - 3puten. Tozu
BUJ 00JIeKIIa 3aCTyKEHO HAMHUPAT CBOETO MACTO B
M3JIOKOEHUTE 3aJI WM MOJHUTE BPPOPMAHCH,
HO OCTaBa BBIIPOCHT JAJEYHO JIU € ObJeIeTo, B
KOETO 1€ MPUTEKaBaMe CaMOIIOYHUCTBAILH CE MU
caMOCI'bBAIIIH ce Ipexu’?

Brpaxnanero Ha CEH30pHM TEXHOJOTHUU B
OOJIEKJIOTO TIOCTaBsi HOBU TPEIM3BHKATEIICTBA B
W3CIIEIBAHETO HAa YOBEIIKUTE peakiuu. B Tasm
MOCOKA € OPHEHTUPAHO THPCEHETO Ha XOJIaH ICKO-
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TO nU3aiHepcKo cTyauo Roosegaarde, koeto mpen-
Jlara TBOPYECKO ChTPYIHHUUECTBO HA aBTOPUTE OT
MoJiHaTa UHycTpus. B nHoBaTuBHAaTa pazpaboTka
Intimacy ce um3cnmeaBaT COIMATHUTE B3aMMOICH-
ctBus. HenpospayHo "yMHO" enekTpoHHO (Honuo
OTYMTA CHPJICYHUS PUTHM Ha 00JIeUEeHHUS B Jpexara
MHIUBHUJ U NPOMEHS CBOATA MPO3PAYHOCT
(@Duzypa 8).

®urypa 8 Studio Roosegaarde, Intimacy 2010/11

@upmara Philips HacouBa ThpcEeHETO CU B
cpimara nocoka. [IpoexrsT SKIN wu3crmensa
Bb3MOKHOCTHUTE 32 Ka4€CTBO Ha *KHUBOT 1ipe3 2020
roIMHA U Jaiu MU(PPOBUTE WHOBAIIMHU HAUCTHUHA
nogoOpsiBaT HUBOTO Ha TOBa KauyecTBO. Toil ce
ChCpeIOTOYaBa BbpPXY CETHBaTa, 3a pasjihka OT
WHTEJIUTEeHTHOTO MucieHe. J[Bere olOnekia oT
MPOEKTa JACMCTBAT KaToO MOPTAJIHU YCTPOMCTBA, 32
Jla KOMYHHKHPAT C XOpara OKOJIO HAC, U3pa3siBallu
YyBCTBA, KOUTO HE MoraT jaa ObJarT M3pa3eHu C
nymu: obneknoro Bubelle € m3rpageno or nBa
I1acTa, YMUTO BHTPEIIEH CIIO € 000pYABaH ChC
censopu. Te pearupar Ha MPOMEHUTE B EMOITUUTE
Ha OTPEOUTENS ¥ TU MPOESKTUPAT BbPXY BHHITHHS
TEKCTHUIT, KOCTIOMBT Frisson e gexopupaH cbC cBe-
TOJUOM, KOUTO C€ OCBETSBAT cropes Bb30Oynara
Ha moTpeOutens. J[BeTe obOiekna m3MepBaT
KO)KHUTE CUTHAJIW U TPOMEHIT €MUCHHUTE Ha
CBETVIMHA 4Ype3 OMOMETpPUYHA CEH30pHAa TEXHO-
norus. (DPuzypa 9)
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TekcTHIIHUTE MaTepraly ¢ BrpajieHa eJIeKTpo-
HUKa He ca caMo "yMeH Teketuil”. Te cbiio Taka ca
1 "MHTEJIMIeHTHU" - TAKMBA, KOUTO MOTaT Ja Mpu-
TEXaBaT TOJISIMO Pa3HOOOpa3ue oT PyHKIIHNH, C 11eJT
WHTEJIUTEHTHOTO peliaBaHe Ha mpobiemu. Hsxoun
oT (pyHKIHMHTE ca 3aJI0)KCHH Ha MHOTO pPaHCH
CTaJui, IO BpeMe Ha IPOU3BOJICTBO HA HUIITKATA.
CBolicTBara Ha OBIENINSI TEKCTUII MOraT ga Obaar
MOBJIMSIHM Ha TO3W €Tall, 4pe3 HacouBaHE Ha
ChCTaBa Ha MPEIWJIHUS Pa3TBOP U U300p HA TOJ-
XOJIAIIO HANIPEYHO CeYeHHe Ha BiakHa. M300pbT
Ha TEXHHUKA 32 TEKCTUJIHO IMPOHM3BOJICTBO CBHIIO
OKa3Ba BB3/ICHUCTBUE BbPXY KpalHUS MPOAYKT H
o0racTUTe Ha IPUIIOKECHHE, 32 KOUTO € ITOIXOISII.
OcBeH TOBa 3aBbpIIIEHATA TEKCTHJIHA CTPYKTypa
MOKE J1a ce MTPOMEHSI WK JIOMTBJIBA ChC 3a{HA /1aTa,
KaTo C€ M3IOJI3BAT CIICIIMAIHA TTIOKPUTHS, CIIOSIBA-
He, oTreyaTBaHe Wik ¢puHamHa oopadorka. C Mu-
HUATIOpU3Alls Ha €JIEMEHTUTE Ha €JICKTPOHUKATa
Y HOBUTE Bb3MOXKHOCTH 32 Bb3J1arane Ha yHKITUN
B TSIX uUpe3 MJIa3MEHa TEXHOJOTHS, HAHOTEXHO-
JIOTMU ¥ OMOTEXHOJIOIMH, MOKEM OIIIE ITOBEYE J1a
CBEJIEM TEKCTHUJIHUTE CBOWMCTBA JIO >KEJIAHUS pe-
3ynrtar. O4yapoBaHHETO, TOPOJIEHO OT CMECBAHETO
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Ha CJICKTPOHHKA U TCKCTUJI, OCTaBa HeOTCHa6BaIIIO
IOBCYC OT ACCCTHIICTUC CJICA HAYAJIOTO Ha XMJIA-
JOJICTUCTO W 3aJlaBa NPCAU3BUKATCIICTBA KbM
BCHUYKH YYAaCTHHUIIU B IIpO1IECaA.
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ABSTRACT

The presented study focuses on the changes in the structure of the worsted fabrics in their envichment under the
conventional finishing technologies. The main structural changes of the worsted fabrics occur during the removal
of the tissue from the loom and then the laundry and thermal fixation of the fabric. These core operations by
moisture - heat treatment reveal the main deformations of the warp and weft threads. The following finishing
operations focus on removing the internal stresses in the fibres and the linkages between the weaving threads. They
do not affect so much on the transverse dimensions and the surface mass of the fabric. The purpose of these
operations is to balance the construction and flatten the surface of the woven fabric.

Key words: worsted fabrics, finishing, textile structural changes.

YBoa

[lenta Ha 3aKIIOYUTEIIHOTO OOJIArOpOAsBaHE
Ha IJIATOBETE € J]a UM Ce PUJIajie KpacuB BhHIIICH
BUJI, TIOBUIIIEHA CHIPOTUBUTENIHA CIOCOOHOCT Ha
npaHe U U3HOCBaHe, JO0OBD OMUII, IIaHII, MEKOTa,
JIparepyeMocCT, YCTOMYUBOCT Ha MpeTpUBaHe, Ha
KOMOMHUPAHU Bb31eHCTBHA U Jp. OTPOMHOTO pas3-
BUTHE Ha XUMUSATA U (PU3UKO-XHMHUSATA HA BUCOKO-
MOJIEKYTHUTE CHEJUHEHUS MpPe3 MOCICIHUTE
TOJMHU Jaje BB3MOXKHOCT Ja C€ pa3IIupsT
M3BBHPETHO MHOTO METOJUTE Ha 00JIaropo/isiBaHe
Ha TEKCTHUJIHUTE MaTepHald HpH TiAXHaTa
OoKoHYarenHa oOpaboTka. M3non3BaHeTo Ha Te3u
ChEIUHEHHUs NONpPUHACA H3BBHPEIHO MHOTO
00paboTeHNTE TUIATOBE Jia TOIy4aT HOBU TpalHU
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CBOWCTBa, [T0-XapaKTEPHHU OT KOUTO ca: HamasleHa
Ma4yKaeMoCT, XHIpOo(POOHOCT, MacI0-OTOIBCKBA-
HE, HECBMBAEMOCT, OMOYCTOWYMBOCT, IOHMKEHA
TOPUMOCT, aHTHUCTAaTHUYeH, OaKTePUIMJIEH U MPO-
TUBO3aMbpcsiBall epexk u Ap. lomsma yact or
nporecure Ha u3zbenBaHe, OarpeHe M IMeyaTaHe,
KOUTO C€ MPOBEXkKAAT MPEIN 3aKIIOUUTETHOTO 00-
JaroposiBaHe, BOAAT OOMKHOBEHO 10 3HAYUTEITHO
OITbBaHE Ha IJIATOBETE [10 OCHOBA, KOETO HapyIlla-
Ba HOpMaJIHAaTa UM CTPYKTypa U BOJH /10 CBUBAHE
10 IUpounHa. I MMEHHO CyIIeHeTO U TepMo-
(duKcHpaHeTo Ha IUIaTa UMAT 3a 1ieJl J1a yCTaHOBST
YPaBHOBECEHHUSI CTPOEK HA THKAHUS IUIAT M 1A
(uKcHupar HeroBaTa HIMPHHA.
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TeopeTHYHHU NPEANOCTABKH H 001 MPerJien
HA JINTePATyPHOTO NpoyuBaHe: JIuTeparypHOTO
MPOyYBaHE MO HACTOSIIATa pa3padoTKa BKIFOYBA
nepuoaa ot 1957 roguHa g0 Hamuy AHU. Jlutepa-
TYpPHUAT 0030p 00XBala y4eOHUIIUTE HA aBTOPH,
kato: a-p b. Cpebpos, npod. unxk. n-p Kupun
Humos, npod. mnmx. Croitko Enes, mmx. /l.
Opo3sos, unx. T. I'areB, unx. bosiu IBaHOB, nHX.
Kanuna MureBa u np. OCHOBHOTO HampaBiieHUE
Ha M3CIIEABAHETO € ChCPEJOTOYEHO BHPXY arpe-
TYpHUTE OIEpalii U B Ta3u BPH3Ka ca MOI3BAaHU
CBHOTBETHHUTE CTATUH, TEXHUYECKA JOKYMEHTAIHS,
TEXHOJIOTUYHU KapTH U T.H.

Xapakmepnume Oenesu, no Koumo KameapHu-
me niamoge ce omau4asam om wparixeapHume,
ca AcCHO ouepmasawume ce MbKAYHU PUCYHKU U
enaoka Hezasenacena noevpxmocm. Te ce uspa-
bomeam 0OUKHOBEHO OM (PUHU MEPUHOCOBU BbIIHU
¢ sucoxo kadecmso. Kameapnume niamose ce
omaUYaBam ¢ 8UCOKA enacmudHocm, ciaba may-
Kaemocm, 21aoKka n08bpPXHOCH, 20IAMAd NbP2a8U-
Ha, Kamo u3pabomeHume om msax uz0enus UmMam
ceolicmeomo 0a 3anazeam npuoadenume um
Gopmu. Anpemypuume obpabomku, Ha Koumo ce
noonazam, ca NO-Kpamku U ONPOCMEHU 8
cpasHeHue ¢ me3u HA wpatixeapHume Niamose.
AKo 3a HAKOU apmuKyIu menanemo u ulapooHupa-
Hemo me ce U3Nnos3y8am, me ce U3gbPUL8am MHO20
BHUMAMENHO U KPAMKOMPAHO, KOemo 800U Camo
00 J1eKU NO8bLPXHOCMHU NPOMEHU & Me3U NIAmMOose.
B noseuemo om ciayuaume npu anpemypnama
obpabomka Ha Kameapuume niamose ce yeiu
nonyyasanemo Ha niamoge ¢ MmpauHa 21aoka
NOBLPXHOCM, NOPAOU KOEMO ce 0a8d NPeOUMCmEo
Ha OHe3U anpemypHu npoyect, ¢ KOUmo Modice 0a
ce nocmueHe maxkve egpexm.

Acopmumenmvm nHa KameapHume niamosge e
pasHoobpaszen. Twvpecoeckume HaumMeHO8aHUs HA
MpaouyuoHHUmMe KameapHu MuvKauu ca: Weeuom,
0ybne, 0amcKu poxkiu, mMpuko, MpOnuKai, ad-
bapoun, nnamose 3a 0aMCcKU U MbAHCKU KOCIMIOMU U
op. ObuKkHOBeHO KameapHume niamoge ca leKu
nnamoge. Taxuama niowHa maca e 8 cpanuyume
om 180 0o 440 g/m’ npu 2omosa wupouuna 142-
150 em. B 3aeucumocm om 8bHUIHUA 6UO, KOUMO
mpsab6a 0a noay4u NAamvm cled anpemypHamad
obpabomka, ce paziudasam 08e OCHOBHU 2pPYnu
anpemypHu 06pabomxKu: 3a 2n1aoka NOGbPXHOCM U
3a HUCKA 3a6]1ACEeHA NOBLPXHOCM HA NIAMA.

B 3asucumocm om enaknHecmusi cvcmag Ha
OCHOGHUME U BbMBYHUME HUWMKU KameapHume
niamoge ce Oelsim Ha: GblHEeHU Niamose, uspa-
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oomenu om 100% ewvanenu eénakua unu om npe-
oauHu cmecu, cvowvpocawu Hao 70% evaneHu
BIIAKHA U bIHEH MUN - U3pabomenu om GlaKHec-
mu cvuemanus, cvowvpacawu noo 70% evaHenu
enaxkua. Cnopeo kauecmeomo HA MeKCMUIHUME
6l1AKHA ce 0ensam Ha: niamoeae, uspabomeHu om
muvHKU 8biHeHu enakna 60-mo kauecmeo u no-
BUCOKO UNU OM XUMUYHU 6lIAKHa ¢ oebenuna 3,3
dtex u nnamose, uspabomeHnu om nOIYMbHKU 8bl-
HeHU u nonyepyou evanu om 58-0 00 56-0 kauecm-
60 UU OM XUMUYHU 61aKHa ¢ oebenuna 6-7 dtex.
Cnopeo vHunus 810 ce paziudasam. e1aoko bae-
DeHU, MEeNAHNCUPAHU, MYTUHUPAHU, OeCeHUpaHu
nO YBSM CHIAUMKLU.

Anpemypnume npouecu Ha KamzapHume
naamoee ca cieonume:

Ilouucmeane u oxauecmesnsamne. Hzuepe-
HUAM NIam ce NoYucmea om 6b3lu, Cmbpyayu
Kpauwa, nuno3u u op., cled Koemo ce Uuuueam
muKauHume epewku. Tasu anpemypHa onepayusi e
HEeo0X00UMO 0a ce U3BLPULU MHO20 GHUMAMENHO,
Mbll Kamo 6CUYKU Niamoge om masu 2pyna ce
obpabomeam ¢ yen 0a NoayYam HANBIHO 21A0KA
NOBbLPXHOCM, NPU KOSIMO MHO20 SICHO Ce 04epmasd
CnIuUmMKama u 3amoséa mvKayHume oegexmu siICHO
uznvrkeam. Cnedséa okauecmesngane u npuemane Ha
mbKanume om Ompaciousi KaiecmseeH KOHmpoi
(OTK) na anpemypnus yex.

Ilvpnene. Hpez mosu anpemypen npoyec
nopaou omcmpauasane Ha cmvpyawume l1aKHa
ce mocmuea ACHO OuepmasaHe HA CHAUMKAMA,
Gueypama, opazoume unu ouazonana. Ilvpnene-
mo obaue modice 0a ce NPoBecod Camo 3d YUCMO
8bIIHEHUmME NIAmoee, Koemo 3SHa4umenHo 0cpaHu-
uaea npuiazaHemo My NpuU CvbE8peMeHHUme
yenogus. Hanuuuemo nati-uecmo na cunmemuyHu
61AKHA 68 MAX U3KII0Y6a NPULaanemo Ha mo3u
anpemypen npoyec. B cnyuas nogvpxnocmma om
cmypyawu 61aKHA ce NOYUCMBA Ype3 HEeKOJIKO-
Kpamuo cmpuzane, Koemo 0ONpuHacs u 3a Hama-
JIIBAHE HA NUTUH2000pa3y8anemo.

ITvpeo npane. IIpogedicoa ce ¢ yen da ce om-
CMPAHAM NO-201AMA YACH OM 3AMbPCABAHUANA U
cKkpobma u ¢ mosa 0a ce ocucypu NpaguiHOmMo
ocvujecmesasane Ha cleogawjama anpemypHda
obpabomka menanemo (okvpuearemo). I[lnamo-
eeme ce nepam 8 eKu MACHO-NEePAIHU MAUUHY,
UnU KO2amo He ca 3auumu Ha OAaioH, Mo2am od ce
nepam Ha WUpOKO-nepaitHa MauuHd.

Qukcupane. Tozu anpemypen npoyec modxce
0a 6voe nposedeH npeou NPaHemo U OKbpuLBaHe-
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mo ¢ yen niamvm 0a 6voe npednazeH om pazena-
ca6ane U NPeKoMEepHO C8UBAHe NO WUPOYUHA U
OBIdCUHA NPU Clled8awjume anpemypHu npoyeci.
B npaxmuxama obaue ce npeonouuma mosu
anpemypen npoyec 0a ce npogexcod ciied npaHe-
MO U OKbPUIBAHEMO, C KOEMO ce OMCMPAaHABAM 8
2onAIMa cmeneH 8cudKku oegopmayuu, Koumo ca
Hacmvnuiy 8 niama, Kakmo u ce nocmuea usee-
cmHo cmabunusupane Ha pazmepume my. B nsaxou
cayuau modice 0a ce nposede u cied bazpeHemo Ha
YUCMO bIHEHUmMe NIAMOoEe.

Oobe3soonaesane (uzuexncoane). Hzsvpuisa ce
Ha 6aKyyMHoO uscmykeauja mawuna. Mooice 0a ce
uznonzea u yenmpodghyea, Ho e Heobxo0umMo oa ce
BHUMABA Oa He ce 00pa3y8am YynKu U 2bHKU.

Cywene. H3z6vpuiéa ce Ha CyuUUIHO-UUPUTHA
MawiuHa npu memnepamypd, He No-8UCOKA Om
135°C. Cywunnama mawuna e Heobxo0umo oa
npumedicasa oughepenyuanrty nPUcnocooIeHus 3d
ABMOMAMU4YHO U3NPAGAHE HA PA3KPUBEHUME
8bMBYU, KAKMO U KOHMPOJIHO USMEPUMENHU YpeOou
3a nocmueamne HA HOPMANHA BIANCHOCM 8 UZCY-
wienus niam.

Omuaescasane. Cneod cyuienemo, 3a 0a Modice
0a nocwviamne Heobxooumama enazd, moil ce
nocmaest 8 HAOUNJeHo cbecmosnue 0a npecmou 24
h evpxy ckapu 6 nomeuwjenus c onpeoeieHd
omuocumenta eiaxchocm u memnepamypa. Ilpu
Maxuea yciosus. cmasd 6b36pvbujane Ha YeHHUme
CBOLICMBA HA 8bIHAMA- eNACMUYHOCT, MeKOma u
op., Koumo ca ounu 3a2yoenu om npeoumHume oo-
pabomxu. Bmecmo omnesicasane na niamoegeme
3a noemane Ha HeobXxooumama enaza OHec 8 noge-
yemo ciyyau ce npunaza Kpymngupaue. Hzevpui-
6a ce HA cneyuarHu OekamupHu Kpymngupawu
MAWUHU C HeNPeKbCHAMO Oelicmaue.

Yucmene na nony-anpemupanus niam. C
masu onepayus ce nocmuea OMCcmMpanseane Ha
nponychamume Kpauwjd, 6b31u, NbhKU U Op.,
KaKmo u KOHyume om wiueHemo Ha 6ajioH.

Cmpucane. [lnamvm ce cmpudice 06a nomu om
onakosama u jauyesama cmpaHa. 3a HAKOU
apmuKynu, Kamo weeuoma, 06azpeHu Ha niam uiu
MPUKO, CMPUeaHemo ce npuiaza 08a Nemu npeou
08YKpAMHOMO Npogexcoane Ha npecysame-mo u
nponapseanemo.

Ilpecysane. H3svpuia ce na yununoposa npe-
ca unu Ha xuopasiuyHa npeca ¢ kapmodu. Jluyesa-
ma cmpana Ha nama npu U3NOA36aHe Ha YUluHo-
po8a npeca npeMuHasa omoony, 3a 0d He ce Nojy-
Yaea HenpUAMHO U3NbCKBAHE HA NIAmA.
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Ilponapeane (dexamupane). Ilpeocmasnssa
npoyec, npu Koumo napama ce nponycka od npe-
MUHABA OM 8LMPEUHOCIMING HA OeKamupawusl
YUTUHOBP HABBH U C1e0 U3OUBAHEMO Ul HA NOBbDX-
HOCMmA Ha n1ama ce 0Cmaes 0a NPeMmuHasa npes
He20 om 3 00 5 MUH 6 3a8UCUMOCTH OM HCENAHUS
epexm. Axo e HeoOX00uMO Oa ce Noayuu niam c
Mamoea Nno8vbPXHOCM, NApama NPemMuHasa npe3
nnama cieo usu3aHemo U Ha NO8bPXHOCMMA 3a
KbCo 8peme (0Kono 3 MUH.) U ujom ce cnpe nponap-
eanemo, niamMvm ce pazeuea 2opeuwy om YuiuH-
ovpa. 3a oa ce nonyuu niam cvC CuileH 2laHy,
obpabomkama ¢ napa npoowLANCABA NO-0bJI20
epeme - 5 min. Cneo cnupawne Ha napama niamvm
ce ocmass 0a u3CmMuHe Ha OeKamupauwjus
YUNUHOBD NpU HENPEKbCHAmMo ebpmeHe. 3a 0a ce
nonyuu eOHaKkwve oekamupauwy epexm om O0eeme
CMpaHu, nIamvm ce nponapsea 08YCMpaHHo, m.e.
napama ce nycka OmMHa4ano omevbmpe HA6bH, a
cned moea omevH Hasvmpe. Tosu Hayun Ha npo-
napeawe e 3a npeonodumate 3a Qurume Kameap-
HU MbKAHU.

Omuaescasane. Hszsvpuiea ce 6 nomeujeHus c
onpedenieHa OMHOCUMENHA BILANCHOC U memne-
pamypa 8bpxy cKapu, Kamo niamvm e 8 Haounie-
HO CbCMOsHUe.

Oo6uyu nonamus 3a npanemo Ha niamose:

IIpanemo mna cyposu niamoge yeiu 0a ce
OMCMPAHAM 0Mm MEKCMUTHUS MAMePUan 8CUYKU
seuyecmea, ConbMCmeat MeKCMuUIHOMO G1AKHO
unu npudadeHu Ha mamepuaia npe3 epeme Ha
He208ama 0opabomka.

IIpu evaneHume niamose npamemo modice oa
ce u38bpull 6e0Haza cied OKa4ecmes8anemo unu
cneo novucmeanemo u uswueanemo um. Toea
3a6uUCy OmM CRAUMKAMA HA NAama U 6bHUHUSL U0,
Kouimo moti we npuoodue. lIpu nnamoese c conima
2bCMUHA U CTONCHA CRIUMKA, KAKBEMO € NAamvm
MPUKO, NPe08apumento ce u3gbpuiea npaHemo, da
cned mosa ce UUMUBAM MbKAYHUME 2SPEUIKU.
Hsxou nnamose 3a damacku ¢ manika 2oCmuHa
npedsapumento ce Quxcupam, 3a 0a ce uzbeche
ceusanemo um, a cied mosa ce nepam. Jlpyeu
niamose, Kamo niam 3a O6aimoHu U 3a 0AMCKU
Mauma, Kakmo u odesiama u opyeu noooOHU
apmuKyIu, npeosapumentHo ce menam, a cieo
moaa ce nepam.

3a 0a ce nposede no Hati-eghekmueen HaAUUH
NePUTHUSIM NPoYec U ce CbCMAU HAll-noOX005ua
mexHonoaus, mpsabea Hail-Hanped O0a ce ycma-
HOBSIM KOIUYECME0mMO U 6UOBM HA  CbOBPHCAUYU-

CMACAHUE "TEKCTWUN N OBJIEKJ1O"



BPOIN 1/2018

me ce npumecu. Illo-eadxcnume npumecu u
3aMbPCABAHUSL, KOUMO ce cpewam 8 niamd, ca:
8bIHEHAd MA3HUHA, OMACAABAWU Geujecmed
(npedaynu macana) u ckpoobHu 8euecmaa.

Teopus na nepunnus npoyec

Omoensanemo Ha paznudHume 3amMbpPCAaHUsl,
CLNPOBOICOAWU NAama cmasd, Ko2amo nepu-
HUSAM pasmeop NPOHUKHE 6b8 8bMPEUIHAMA My
cmpykmypa. Kauecmeomo na npanemo e cévp3a-
HO HenocpeocmeeHo ¢ NO8bPXHOCMHOMO Hanpe-
JHCeHUe U 3a8UCU OM CHOMHOULEHUEMO HA NOBbPX-
HOCMHO aKmMueHume 6ewjecmed, KOUumo 63emMam
yuacmue 6 npoyeca.

Ilepunnume cpedocmea nposesisam mewvpoe
8UCOKA NOBLPXHOCMHA AKMUBHOCM, 011a200a-
peHue Ha Koemo ce cvb30aeam Yciogus 3d
ocvlyecmessane Ha Nbpeus cmaouil Ha npoyeca
npane. [lepunnume npenapamu nPOHUKEAKU b8
8bMPEUHOCIIMA HA NAAMd, me Cb30a8am YCi08Us.
0a nmpemuHam 8 pazmeopa pazmeopumMume 6v8
800a 3amvpcasawu yacmuyu. lonsima yacm om
MazHuHume, 3aMbpCABAUU NIAMA, e eMyIupam
u ce omoenam 6v8 6uo Ha emyicus. Hepazmeo-
pumume nvK MEXAHUYHU NPUMeECU NPEeMUHABAM 6
cycnensus. Taxnomo omoensine ce noonomaza u
Om MexaHuuHume 6b30elUcmeus Ha pabomuume
OpeaHu Ha nepanHume MauuHu.

Tonsima ponsi 6 nepunHus npoyec uepasim
peouya KoNOUuOHU CBOUCMBA U s6/1eHUs. HA0bO6a-
Hemo Ha 61aKHOMO, Oiazooapenue Ha KOemo ce
Hapyuiasa uzxoOHomo noN0HceHue Ha 3aMbpCcAsa-
wume npumecu; oughyzuama, ooepaxcoanemo u
068UBaHEMO Ha 3amMbpcasawume Yacmuyu om
nepunHume cpeocmea; oopasysanemo Ha eOHOU-
MeHeH efleKmpuden 3apsio Ha 61AKHAMA U 3amMbp-
casawume yacmuy, Koemo 00yciass 3auUMHOMO
UM OMONBLCKEAHE U CHOELCNEA 3a NPEMUHABAHEMO
HA 3aMbPCABAHUANA 8 PA3MBOPA.

IIpanemo nama oa 6voe egpuxacro, ako nepu-
HUSIM Npoyec ce 02PaHudu camo 8 Cb30doeHume
VC08UsL, KOUMO CROCOOCmMBEam 3a oopazyeanemo
Ha Cbomeemuume KoJoUOHU cucmemu, mps06a oa
ce mpedomepamu paspyuasanemo Ha mesu
cucmemu, KaKkmo u C8bpP3aHOMo ¢ He20 0OPAmHO
ymasneame Ha 3amvpcagawyume dyacmuyu no
NOBbPXHOCMMA HA NIAMA.

Ilpanemo e cnooicen gpuzuxo-xumuuen npoyec.
Cnoocnocmmamy ce 00yciaess om peouya ¢paxkmo-
pu, npucvyu Ha Korouonume pazmeopu. Haii-
sadCHUmMe om me3u Gakmopu ca: yMOKpaHe,
KOoemo npeou3euKea Hamaisaéane Ha NOGLPXHO-
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CMHOmMO Hanpejcenue, emynzupane, oucnepu-
pane, 3auiumHO KOJ10UuOHO Oelicmeue, Oughysus,
HaOvOeane Ha 61aKHOMO U Op.

Ob0uju nonamusa 3a cyuieHemo Ha niamoee.

Cneo 6acpenemo unu cieo npanemo niamo-
geme ce U3CyuLasam u moz2asd ce usnpauiam 3a no-
HamamwvuiHo npepabomeane 6 cyxama anpemypa.
Cywenemo yenu yanrocmiHomo omoensine Ha
enazama om mexkcmuninus mamepuan. Toea ce
nocmuea upes obpabomeanemo My CbC CUTHO
Ha2psim 6b30)X.

Oceen monnunama 2naget pakmop 3a cKopo-
cmma u cmenenma Ha cyuiene Ha meKCmuiHume
Mamepuanu e u OKOIHUAM 8b30yX. B mexcmunua-
ma CyuunHa mexHuka 6b30yXvm ce ynompebssa
Hati-uecmo npu ammocghepno Hanseave. Camo
npuU HAKOU OM CYUUTIHUME NPOYecu 8b30YXbM ce
g3ema c no-eucoxo naaseawe. Cyuienemo ce 0CHo-
8a6a HA CBOLUCMBOMO HA 20pewus 8b30YX 0a NO-
2nbula 600HU NApU 8 3a8UCUMOCI OM memnepa-
mypama Ha naepaeanemo my. llpoyecvm npe-
MUHABA CbC CKOpOcm 25 M/MUH. U Npu memne-
pamypa om 130°C, 3a 0a npednasu na én1aknama
om npecyuiasarne.

IInamoseme cneo bazpene unu cied Mokpume
anpemypHu onepayuu, Kamo uzeapseane,
usbensawe, (hukcupawne, npame u op., 3a0vbpPirHcaAm
20IAAMO KOIUYecme8o 600d, HapeueHa odwa
enasxcnocm. Eona wacm om nesi e nogbpxnocmmo
3aKpeneHa 6vbpxXy MeKCMUIHUSL Mamepuan u
npumedsicasa He3Ha4umenHo cyenienue ¢ Heeo. 11
Modice 1eCHO 0a ce OMmCmpanu Nno MexaHuyeH
HA4uH 4pe3 U3CMYK8AHe, U3CMUCKBAHE UNU
uzyedxcoamne u ce Hapuia a0Xe3uoHHA GAHCHOCI.
Konuuecmsomo na omcmpanenama 6ooa e pasHo
Ha paznukama 6 Macama Ha mamepuana npeou u
cined 00e3600HA8AHEMO M).

Hpyeama uwacm om obwama enaxcHocm ce
CLOLPIICA 88 GNAKHAMA U MENHCOY B1AKHECTNUmME
Kanunsaphu npocmpancmea. Kanunapnama enaza
e 30paso C8bP3aHA C B1AKHECMUs. Mamepuai, no-
paou koemo ms He Modice 0a Oboe OMCmpaHend no
MexaHuden HadyuH. Tekcmunuusm mamepuan ce
0c800031C0a8a OM Hesl Npu CYuieHemo upe3 npe-
spvuyanemo u 6 napa. Tasu wacm om obwama
BIIAJCHOCM HA naama, KOsAmo ce OMmCmpaHAasd
upes cyutene.

Bnazama, xosimo ce cvOwvpica 8 mekcmunnus
Mamepuan npu HOPMAIHU YCI08Usl, ce Hapudd
Xuepockonuuna /Hopmanna/ enaxcnocm. Ts ce om-
dens, KO2amo MmMeKCMmUIHUme Mamepuanu ce
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npecywiam, u ce no2ivuya OmHo8o cied 24-uacos
npecmoil npu HOPMAAHu yciosus. Xuepockonuy-
Hama 61aMiCHOCH CbOMEEMCmea Ha HOPMATHOMO
KOIUYeCmeo 81azd, Kosmo Mmamepuanvm ou mpso-
6ano oa uma npu 6v30ywHo cyxa maca. Ilpu
OmMHeMaHe Ha XUePOCKONUYHAMA 61a2d MEeKCMU-
HUAmM Mamepuan cmasa mevpo HA NUNAHe U
8110ULABA PUUKO-MEXAHUYHUME CU CBOUCNEAL.

Ipu cywenemo na mexkcmuiHume Mamepuaiy
pasiuuasame 08a MOMeHmMA: NPed8aAPpUMENHO
CyuieHe u CouUHCKO CyuleHe.

Ilpeosapumenno cywiene

IIpedsapumennomo cyuiene e n0020meumenHa
onepayusi 3a CbWUHCKOMO CYuleHe, ¢ KOSImo ce
yenu O0a ce omcmpanu NO MexaHuiyen HAa4uH
A0Xe3UOHHAmMA BAANCHOCH OM MeKCMUIHUme
mamepuanu. Konkomo no-nvino e omempausisa-
Hemo Ha aoxe3uoHHAmMa G1AXCHOC, MOJKO8A NO-
UKOHOMUYHO e 6vOe cyueHemo. B 3asucumocm
om ecmecmeomo u cmpyKkmypama Ha niama u
Heeogama XuepoCKONUYHOCM Clled MOKpume
00pabomKuU 8 He20 ce 3a0bPIHca 20JIAMO KOTUYeCm-
60 800a, docmueawia 0o 300 % cnpsimo 8b30yuIHO
cyxama my maca. Illopaou mosa obcmosimencmeo
npeosapumenHomo CyueHe Ha niamoseme e anpe-
mypHa onepayus, Om Kosamo 3a8ucu cebecmouHo-
cmma Ha u3Cyulaganemo Ha niamoseme, KaKkmo u
NPABUIHOMO NPOBENCOAHE HA Cledsauume mex-
HOJIO2UYHU NPOYeCU HA 3aKTI0YUMENTHOMO 001420~
poosieane. Omcmpanseanemo Ha enazama om
MeKCMUIHume Mamepuan cmaga ype3 UsCmuck-
sawne, uzcywaeane unu yewmpodhyeupamne. Upes
yeumpogyeupanemo ce omcmpaHsea nPeoUMHO
A0Xe3UOHHAMA BILAHNCHOCHI.

Cvuuncko cywene

Teopus na cywenemo. Cbc CbUWUHCKOMO
CyuieHe Ha niamoeeme ce yeuu 0a ce OmcmpaHu
ocmauanama 6 msx KanuisipHa GJadcHOCH Cleo
npeogapumentomo cyuiere. Ilpu cywenemo
Modice 0a ce OMCMpaHu U NPUCHUAMA HA BCEKU
MEeKCMUIeH Mamepual XuepoCKONUYHa 61adic-
nocm. Toea ce ciyysa npu npecywasane Ha mame-
puana u 8600u 00 810Ulasane Ha PU3UKO-MeXaHUy-
HUme My C80lcmea; Niamvm cmasa Cmpwvxas u
mevp0d Ha nunane. Emo 3awo e Heobxooumo
CYWUTHUAM npoyec 0a ce peeyiupa no makve
Hayuw, 4e 0a ce 3anasu XuepoCKONUYHAMA 81ad4c-
HOCM HA 81AKHAMA U 0d He ce NPeOU3sUKed npecy-
waeawe Ha niama.

Cywenemo na mekcmunHume mMamepuanu ce
nposedcoa Hall-4ecmo ¢ 2opeuy 6b30YX U 3A8UCU 00
20/5IMA Cmenen om memnepamypama u 81a2o-
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cvovporcanuemo my. Cmenenma Ha u3cyuiasame,
oocmueHama npu onpeoeieHa memnepamypa u
BNIAJCHOCM HA 6b30YXA, € NOCMOSHHA, M He Ce
NpoMeHs U Npu yeeruuasane epemempaeHemo Ha
CYWUTHUSA npoYyec.

3a mamepuanu ¢ HUWKOBUOHA CMPYKmMYpA,
KaKeumo ca mexkcmuiHume, npekaieHo Ovp30mo
cyuwieHe 600U 00 C8UBAHE HA NOBLPXHOCHHUME
niacmoge, 6ciedcmeue Ha KOemo ce UMEHS.
gopmama na niama. Emo 3awo 6vp30mo nvpeo-
HAYanHo CyuieHe Ha MeKCMUIHUme Mamepuani He
ce npenopvusa.

IIpoyecvm Ha cowyuHCKOMO cyuiene npomuda
6 0ee ¢hasu. Ilpez nvpseama ¢aza enrazama ce
omoens Om NOBLPXHOCMMA HA MEKCMUTHUSL
mamepuan 8v8 6U0 HA 60OHU NAPU, KOUMO Ce
noenvuam om ogudicewusi ce copeuy 6v30yx. Toil
Kamo napyuanHomo Haisicane Ha 0OHUmMe napu 8
NOBBPXHOCMHUA CIOU 8b30YX € N0-2075MO,
OMKOIKOMO 6 08UNCEWUL Ce 8b30YX, 8l1A2ama npe-
MUHABA OM NOBLPXHOCMHUSL CIIOT 8 NO-0MOdieye-
Hume niacmose 6v30yx. Ilpez emopama ¢haza
CyuienHemo npomu4a Kamo uenudane Ha enazama
upe3 ougyzus om GbmMpeuwHOCmma HA MeKC-
MUTHUSL Mamepuai KoM nogvpxHocmma my. Ilpes
masu @aza ckopocmma Ha cyuleHemo HaMansied
NPOCPECUBHO NOPadU CobNPOMUBILEHUEO, KOEmO
cpewa ougynoupawama om MeKCMULHUSL
Mamepuain énaza.

B cywunnama mexuuka npoyecume MHO2O0
yecmo ce u3BbpUIBAM NPU MeMnepamypu, O1usKu
UU NO-BUCOKU OM MOYKAMA HA KUNEeHe Ha 600ama
npu ammocgepro nansieane. Ipu mesu ycnosust
CLCMOAHUEMO HACUMEH 6b30YX 03HAYABA BCHUY-
Hocm npezpama napa. Ilpu 100 % nacuwane na
2opewusi 6b30YX B0OHUME NAPU ce NPesPLULAm 6
ManKu Kanyuyu (Mvena) u egoekmuvm Ha cyuleHemo
3aeucu om KOIUYeCmeomo Ha OOHUmMe napu,
cvovporcawu ce 8 2opewus 6v30yx. Konkomo moea
KOIU4eCcmeomo e no-majiko, MoaKo8a CYUWUTHUSIM
eexm e no-eonam.

Edhexmvm na cywene na mekcmunnume mame-
puanu 3a8ucu owe u om KOIu4ecmeomo Ha Kanu-
JsipHama enaea 6 msx. Konkomo masu énaea e no-
MaKo, monKoga eghekmuvm Ha CyuleHemo e no-
20JIAM.

IIpu cywenemo scuuku niamoee ce ceu8am, Ho
npu 8bIHEHUme Niamoge C8UBAHEMO e UPAZEHO
MHO20 NO-CUTTHO, OMKOIKOMO NpU NIAmMoseme om
pacmumenen npousxoo. Ceuganemo Ha niamose-
me npu cyueHemo e Om 3HadeHue 3a cleosaujume
anpemyptu npepabomxu, a Cbulo maxa u 3a 000-
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pume um ekcnioamayuoru kaiecmea. B zasucu-
MOCm Om ecmecmeomo HA MeKCMUIHUS Mame-
puan, om npeodxooHume MOKpu 00pabomku, Ha
KOumo moti e 6un nooiazam, U Om He2080mo npeo-
HAa3HaueHue 6 20mos 6uod ce npasu uzbopvm Ha
CYUWUTHAMA MAWUHA NO BUO.

Cywiunno-wiupunnu mawunu (wnaupamu,
naaupamu)

Ha mesu mawunu niamoseme ce cywam u
pazwupseam 00 HOPMANHAMA UM CMAHOAPMHA
wupouuHa. B yuxvia na obpabomkume 3a mpaiHo
anpemupatne me ca cieo CywuIHume 3a npeosapu-
menno cyuene. Te mocam da ce ynompebsisam u
CamocmosmenHo He3a8UCUMO O MSIX.

CvepemenHume CYWUTHO-WUPUTHU MAWUHU
npeocmasiasam CJlONCHO KOMNJIEKMY8aHU anpe-
MYpHU azpe2amu, CbOPBIUCEHU C 201AM Opoll
npucnocobienus U anapamu 3a asmoMamuyHo
8o0ene Ha npoyecume.

Te ca ynusepcannu 3a cyuienemo u pazuiu-
PABAHEMO HA NAAMOBe OM eCMEeCMEEHU U XUMUYHU
enakna. Cnoped nauuna Ha 08udiceHue Ha niama
CYWUTHO-WUPUTHUME MAWUHU Ce pa30elsim HA
08a OCHOGHU 8UOA: e0HOemAadCHU, 68 KOUmOo
naamvm NPeMuHasa eOHOKPAmHo no Ysunama OvJi-
JHCUHA HA CYUUTHAMA MAUUHA, U MHO20EMAICHU,
npu KOUmo niamvm NpemMuHasa HeKOIKOKPAmHO
npes mMawlunama, 3a08UdC6AH OM 8epucamad,
eMAadCHO PA3NoJIoNCeHA 6 CYWUIHUmMe Rnojiemad.
ITvpeusim 6u0 MawuHu ce Hapuyam NiAHpamu, d
emopume wnanpamu. MuocoemadicHume wnam-
pamu ce u3Non36am 6b8 GbIHEHO-MEeKCMUIHAmMdA
npomuwinenocm. Mawunume ca KOMNIEKNy8aHu
C: 8X00AU0 CKelle, Ha200eHO 0a noema niama om
pyia uau om OUnIu, Ui ¢ KOMNEeHCAmoOpHO
YCmpOUCmeo0, Koemo noema niama om npeoxoic-
dawama mawuna. Yecmo mesu CywuIHO-uUpUI-
HU MAwlunu ce npeoxoxcoam Om anpemypHu
@ynapu, Ha Koumo niamvm ce Hanos6a ¢ anpem-
HUme CbCcmasuy, U Om msax ce nodasa Henocpeo-
cmeeHo 3a cyuieHe ¢ pasuwupsasare. Bxoomama
yacm Ha CYWUTHO-WUPUTHUME MAUWUHU Ce
CbCMOU OM ONpasayu HA usume, Npeocmasisi-
sauu 6bp30 LPMAWU Ce KOMNILEeKmU Om 3 8aAKa
€ e0po HAONBICHO HAOPA30eHa NO8LPXHOCM NOJL
Gopma na 6uHmMO8 Hape3 U HAKOIKO MEemAalHU
800euu NOBLPXHOCMHO SYMU-PAHU 8ATIAKA, 3 04
He ce noy4asa npunib3eane Ha niamad.

Cneo mosa niamvm ce 8Kapea 6v8 eepucume,
KOUMO 20 3axeaujam om Cmpana Ha 0geme My usu.
Bepuzume ca cocmasenu om omoennu npeuiienu,
KOUmo 6ueam ¢ uenu unu ¢ WUunku.

TEXTILE AND GARMENT MAGAZINE

Henenume npewnenu ce usznonzeam 3a
CYuieHe Ha BbIHEeHU NIamose, Uil Ko2amo ce
us3nonzea npeodsapumenHo nooasauyo
YCmpoucmeo npu cyuteHe Ha NAMYYHU U
Konpurenu niamose. Ilped-nodasawuomo
YCmMpoUucmeo Hamanisiea nomeH-yuainama
ceuUBaeMoCm Ha niamoeeme, UX0NHC-0alKu om
pesynimamume Ha 1abopamoprume npoou. Upes
npumuckameninume 4emku Ha uzie-Hume
NIACMUHKU NAamMbM ce 8056d NbPEOHAYAN-HO
JIeko HaevHam. Bnocneocmeue npu cyuwienemo
masu HOBa OBINCUHA HA NIAMA, U3KYCMBEHO
Hamanena, ce Pukcupa 00 u3eeCmua CmeneH u 8
pe3yimam Ha mosd ce noay4asam CPasHUmMenIHoO
cmabunnu no pasmepu niamosge. Bxooswusm
anapam Ha wWnam-pamama e ¢ paziudHd
ovcuna oxono 3 m. CywunHo-wupuinume
MAawuHu ce noo-oupam 3a WuUpoHuHume Ha
HAKONIKO unu 3a eoun acopmumenm. llopaou
masu NPUYUHA me ce Ha2axcoam 3d CbOmeemeH
OUanazox om Wupoyu-Hu, Kamo Hanpumep om
600 oo 2200 mm. Hopman-no npomanama 6
wupouuHama Ha MAwluHume cmaeda c
eNneKmpo08UeAMENHO 6bPMEHe HA BUH-MOBGUME
yenocmu, Hocewu sepuzume.

Cywenemo ce u36vbpui6a 8 HAKOIKO CYULUTHU
nonema, Oposim Ha KOUMo ce onpeoens om Heoo-
X0OUMUs CyuwuieH Kanayumem, KOUmo ce uzyuc-
JI518a 8 KUI02pamu usnapsaeana enaza va vac. Cy-
weHemo ce nocmued upe3 UHMeH3UBHama yup-
KYayusi Ha 8UCOKO-3a2psim 8b30YX Npe3 npoye-
nume Ha 003U C Kpbelu Wil WIUYosu Omeopu,
PA3NONI0NCEHU Oomeope U Omooxy Ha niama.
Koea-mo mawunama we ce uznonzea 3a
npepabomeane HA MbKAHU OM CUHMEMUYHU
BlIGKHA U OM CcMeC Om CUHMemUu4HU GI1AaKHd,
3A€0HO CbC CYUEHEMO U UU-PEHEMO MOdice Od ce
uzsvpuwu u mepmo-puxcupa-nemo. Tosa ce
npasu, 3a 0a ce cmabunuzupam pazmepume u
Gopmama na mesu MvKaHu.

ExcnepumenTasnna padora

OnuTHA MOCTAHOBKA:

ExcnepuMenTanHara paboTa e U3BbpIIcHA B
TexHojiornyHata 6a3a Ha "E. Mupomuno" EA/ -
www.emiroglio.com. [lenTpanara Ha Muponno
Jlana u e moctaseH BBpXy 90000 m’ Ha
pasrbpHara ol u npousBexaa 7.0 Mumuona
IJaT BCSKa TOoJWHA. 3aBOABT MPOHM3BEIKIA
MPEKIU, ThKaHW U pas3mojara ¢ rnpeiadeH nex,
ThKaueH IeX, OarpuieH 1ex, alpeTypeH Lex H
naboparopusi 3a KOHTPOJI Ha KAY€CTBOTO.
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ANpeTypHHMAT LeX € IPOEKTHPaH 3a JOBBP-
IIMTEIHUTE ONepaly OT TEKCTUIHOTO 00J1aropo-
JsiBaHE Ha ThKAaHU U IUIETEHHM IuiaroBe. Excniepu-
MeHTa/iHaTa paboTa Oe M3BBPIICHA HA ITUPOKA
nepaiHs Ha ¢upmara "Bianco" u cymmiHa-mm-
puiHa MammHa Ha pupmara "UNITECH".

[[Inpoxkara mepanns " Bianco" pasmonara ¢ nBa
MHKCEepa, BCEKH OT TSX € C BMECTUMOCT OT 110 600
1. B Tax ce 3arpsBa u pa3ObpKBa 3aJaJeHUAT
nepuieH pa3tBop. IloarorBeHuAT pasTBOp upes
TpHOOIIPOBOJ] C€ BIMBA C MEPATHATA, KOSITO € C
BMectuMocCcT OoT 500 m1 m mMa ABe BaHHU, 3a IIO
JIECHOTO M3MKpPaHE Ha IJ1aTa IePUIIHOTO CPEACTBO

ce BIIPHCKBA BBPXY ILJIaTa C TOMOIITA JF03H, KOUTO
ca 3aKpereHu BbB BaHute. Cresi U3M3aHETO CU OT
nepaHsATa Ijara mpeMUHaBa Mpe3 JIBE JIBOUKHU
M3CTUCKBAIIM By (dynapa), KOUTO pas3Io-
narar ¢ BaHu ¢ BMectuMoct 200 11 1 iBa T'yMUpaHu
BaJISIM 32 U3CTHCKBaHE Ha 1uiata. [IepBus dynapa
CITY»KH 3a M3CTUCKBaHE, a BB BaHaTa Ha BTOPHSI
morat na ce ciuoxkar amnperu (TCC), kouto na
ObaaT HaHeceHU BBPXY Iiara. OT Bropus dymapa
IaThT TMpPEMUHABA IPE3 BEPEBHO YCTPOICTBO,
KOETO € ¢ IU(]pPOBO yMpaBICeHHE U CIYXKH 3a
OTIPaBSHETO HAa BEpeBa Ha IuIaTa, Karo CIeAn
BbTHYHUTE HHUIIIKH.

e il
v | ’
fé ey ey alj
1 2

®urypa 1 Bxozsiig Moy 3a mpaHe M H3MpaBsHE Ha IJIaTa | MOATOTOBKA 3a CyLIeHE U (PUKCHpaHe:
1 - pa3karaBaio ycTpoicTBo, 2 - nepanus, 3 - mbpsu Qynapa, 4 - Bropu dynapa, S - BEpeBHO yCTPOHCTBO

®urypa 2 1 u 2 mukcepu, 3 nepanss Bianco
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Cnen mnomnpaBsHe Ha "BepeBa', ThbKaHTa € C
Bb3-CTAHOBEH MNEPHEHAUKYISIPEH CTPOEK MEXIY
OCHOBHUTEC U BbTBbYHUTC HUIIIKU U IVIaTHT HABJIN3a
B MIUPHUIHO-CYUNHUJIHATAa MallMHa Ha
"UNITECH".

@ . Sanswesaw sanak

@  Bogew sanak

- - - =
® | nputuciaw sanax @ | Ceofonen sanak

®urypa 4 Anapart 3a HaJUIUISHE HAa [U1aTa Ha BXO/a
Ha LIIaH-pamaTa

Marmmmnara paboTu ¢ mpupoaHa ra3, pasmnoara
¢ 10 ropenku, Ha Hes Morar Ja ce o0paboTBaT u
ThKaHU U TUIETKH. MakcumallHaTa CKOpPOCT Ha
pabora e 100 m/mMuH. MakcumanHara paboTHa
mupuHa € 2,20 M. Bb3MOXKHOCTHUTE U 3a Ha/iIaBaHe
ca B quama3ona ot -10% mo 90%. IInaTteT ce ABUXKU
3aKau€H Ha JBE BEPUTH, KOUTO Ca C KIyNEHU U
munky. Ha m3xona Ha MammHaTa iMa JIBa TMCKOBU
HOXKa, KOUTO U3PSA3BaT UBUTE.

HaobuarnaBana kaMrapHa TbKaH: HIeBHOT 32
TOPHO MBbKKO 00JIEKJ10.

* Bnaknect cbcraB - B/Ile/Enacran/ITE-
Krexct-44/53/2/1;

* Crumtka: K 71 Z: , BasiBKa OnmokoBa (8+2)
nocaenoBareiada "'S/8"

» [Tnomna Maca: cyposo - 1675 r/M’, rOTOBO -
206,6 T/™".

= OcHoBuu npexaun: A) 33,3x1 (cupocmnyHn),
45/55/B/le, b) 11,2x1-ITe-K

* OcHOBHA TbCcTUHA: OpbaHA-249,1 H/oM,
roToBO - 299 /M

* Berbunu mpexnau: 31x1, 43/53/4-
B/I1E/Enacran

* BpThuHa I'bCTHHA: BhTHhYHA HaOuBKa - 270
B/IM, TOTOBO - 282 B/ M.
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JlabopatopHo o0opyaBaHe

= Mukpockorn "Leica DMC";

= Be3Ha esIeKTpOHHHA U TOPCHOHHA.

= lunamomeTsp, "Statimat C" 3a u3nuTBaHEe HA
npexay, "Titan" 3a u3nuTBaHe Ha MJIATOBE.

Onucanue Ha eKcrIepUMEHTAJIHATA padoTa:

Taonuya 1
TexHOJIOrnYHa MOCIE0BATSTHOCT Ha ONEPAIIUUTE 32
HaOIrOMaBaHus IJIaT

Neo Omnepanuun Cxopoct | lllupuna
1.| Haxamasane u nawusane 20
2.| IIpane+mepmo-+cyuene 30 160
3.| Mexcounen konmpon
4.| Illouucmsane
5.| Cmpue. In/n 1n/o 15
6.| Cmpue. In/n In/o 15 160
7.| Tepmo~+omexomsagane 18
8.| Mexcounen xonmpon
9.| Hexamup Cnepommo 18

10.| Kecen oexamup 11

11.| Dopmyna 1 10

12.]OTK

N3cnenBanero Ha ThKaHMUS IJAT 3a TOPHO
MBXKKO 00JIEKJIO 3alI04HA ChC ChOMpPaHe Ha MOCTPHU
CJIe]] BCsIKa arpeTypHa oreparusi.

IIppBO Oeme B3eTa MOCTpa OT ILIaTa B CypOBO
cbCcTOstHUE cliie u3muBaHe. Cien ToBa Osxa u3-
BBPIIEHU HAOMIONEHNS Ha IOJrOTOBKATA U 3apekK-
JTAHETO Ha MEPaIHTA U CYyIIMJIHATA 3a ONepalusi-
Ta"nparne + mepmo Quxcupane + cyuene". IIpBo
0e HaAIATO MEePUITHOTO CPEACTBO B MHUKCEPUTE HA
repagHsaTa MalluHa U OsiXxa HArJIACeHH J1a 3arpesiT
pastBopa a0 80° C, MexxayBpeMeHHO Osixa HacT-
pOEHU MapaMeTpUTe, Ha KOUTO 111e padOTH CyLIUII-
HATA, KBJIETO TEMIIEpAaTypaTa Ha TepMOpUKCUPaHE
He HaxaBumasa 170°C.

Koraro Bcuuko Oelie roToBO MaiinHara Oerie
IIyCHATA U CJIe/1 KaTo I1aTa u3Jie3e OT CYIIMITHATA,
TOM IpeMUHA MEXIUHEH KaueCTBEH KOHTPOJ, 3a
Jla ce MpoBepH 3a Ne(HEeKTH U OTHUBA 32 TOUYNCTBAHE,
KBJIETO CE MaxaT Bb3JIUTE U CThPYAIIUTE KPaHIIa.
Ot TaMm nu1ara OTUBa 3a CTPUTaHe, IPE/IU J1a BJIE3€ B
MalgHaTa TOM Ce HaIllMBa ¥ MapaMeTPUTE 3a CTPH-
raHe ce HacTpOilBaT, CTpUXKE Ce JBa MbTU Ha
15m/Mun. Crien ToBa Oerie BTopara MOCTpa 3a u3-
cinensane. [InarbT cieq ctpurane npeMuHaBa ore-
pauusita"'mepmoguxcuparne + omexomssamne”,
KOSITO C€ M3BBPIIIBA HA CYNIMIIHS MamuHa. [I6pBO
ce npurotss anpetHusiTa pazreop (TCC) mo 3ana-
JIeHaTa peLernTa B TEXHOJIOIMYHATa KapTa U Cle[
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TOBA C€ HACTPOMBAT MapaMeTpure 3a 00padboTKa Ha
MamHaTta. Ckopoctra € 18 M/MuH 1pu Temriepa-
typa ot 130 no 185° C. Cnen Tazu omepauus
IIaThT IPEMUHABA OTHOBO MEX/IMHEH KOHTPOJ, 3a
Jla ce IPOBEpPH Ha TO3M €Tall KaueCTBOTO My M
ToraBa Oeiie B3era Tperata moctpa. Cienamara
MalIlHa, TIpe3 KOSITO MpeMUHaBa TO3U apTUKYI €
Iporapsalara MamuHa (JexkaTup) Sperotto, mpu
KOETO IJIaThT Oelle 3alIuT C JIMLETO Ha Harope
Taka, 4e J1a MpeMUHe C JIMIETO KbM TaMOypa U cliel
TOBa C€ HakaTaBa Ha CTOMKa, 3a Jla HE C€ Madka
npeau cieApaiiaTta onepauus. Toraa Oerie B3eTa
OTHOBO MocTpa 3a u3ciensaHe. OT TaMm IIaThT
npemuHaBa "Kessel" gexarup, KbJIeTo UMa Tpe-
BapHUTENHO 3a/laJieHa MporpaMa Ha MalldHaTa U

Clie/l M3JIM3aHe Ha TulaTa OT MalluHaTa TOH Mak ce
HaKaTaBa Ha CTOMKa, 3a Jia He e Mayka M IaK Oere
B3eTa MocTpa 3a cpaBHeHue. Cien "Kessel" neka-

TUpa IUIaTHT INPEMHUHABa CBOATA IMOCICAHA TCXHO-

noruvyHa 00paboTKa, a TSI CTaBa Ha MallTMHATa BIaro-
TOITMHHA 00paboTKa, Che CKOpocT oT 10 M/MUH, OT-
KBJIETO IIAaThT HakaTaH Ha cToika otuBa Ha OTK,
KbJIeTO Oellle OT/AeNIeHa MOCJeIHaTa MOCTpa 3a
HACTOSIIIIOTO MTPOyYBaHE.

Onucanue HA ONMMTHHUTE Pe3yJTATH: ONUTHU
oOpasnu, mabopaTopHH CBHACTEICTBA, MHUKPO-
CKOIICKM CHHMMKH, JAHHU OT TEXHOJIOTMYHM HaO-

JIFOACHUA, TCTIIOBHU U3MCEPBAHHA, I'COMCTPUYHHU

HU3MCpPBaHUA, Ta6JII/IIII/I, CHUMKU HAa MallTUHUTEC.
O0padoTKka HA ONUTHHUTE PE3yJITATH:

Taonuua 2
JlabopaTopHu u3cieIBaHUS HA IPEIKIAH
Jluneiina
Cv CykoBe Cv 3npaBuna |PasrermuBocT
Hpexan WIRTROCT | (To), % Bpin (%) N tex (%)
OcHOBHa HUIIIKA A 334 0,64 676 1,00 13,33 21,68
OcHoBHa Humika b 11,2 0,2 905 2,4 - -
BrThuna HUIIKA 29,0 0,95 749 2,0 12,17 19,90
Taonuuya 3
JlaGopaTtopHu u3cseBaHus Ha HAOFOaBaHKS [1J1aT Ha FOTOBO
IMoka3zaTeaun CroiinocTH
IIupuna 149 cm
I'pamax 302 rp/am
CeuBaemoct no Xohman o ocuosa (-0,8%) 110 BTEK (-1,5%)
IIpane 40°C o ocHosa (-0,8%) 110 BbTHK (-0,8%)
3apaBuHa 10 ckbeBane 1SO 13934-1 mo ocHoBa 53 kg f 1o BbTBK 42 kg
Pa3rermuBoct mo ocHona 31% 110 BETBK 45%
Caunuax ISO 13936-1 o ocuosa 19 kg/5 mm o BeTEK 19 kg/5 mm
Muauar MD 3
Taonuua 4
W3MeHeHune Ha TUIOIIHATA Maca TPU Pa3IUIHUATE allPETyPHHU OIEpaluu
Omnepanuun IMMupuna Bxoasima M3xonsima
I'beTHRI ILiomua I'bcTuHA ILomua
OCHOBaA BbTBHK Maca OCHOBa BbTBHK Maca
Crau 195 2491 270 158,71 262,6 273 167,57
CypoBo 185 262.6 273 167,57 269.9 274 169,13
IIpane 180 269.9 277 169,13 285.8 275 177,16
Cymi+tepmMo 170 285.,8 275 177,16 303,6 277 190,54
MexKa. KOHTPOJI 160 303,6 277 190,54 303,6 277 190,54
IMouucTBaHe 160 303,6 277 190,54 303,6 277 190,54
Crpurane 160 303,6 277 190,54 303,6 277 190,54
Crpurane 160 303,6 277 190,54 301,6 278 180,52
Tepmo+omek 161 301,8 278 180,52 307,5 278 184,76
MesK. KOHTPOJI 158 307,5 278 184,76 307.,5 278 184,76
Cnepoto 158 307,5 278 184,76 311,4 279 187,74
Kecen 156 3114 279 187,74 317,5 280 192,68
dopmyaa 1 153 317.,5 280 192,68 321,7 280 206,6
OTK 151 321,7 280 206,6 321,7 280 206,6
32
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AHAU3 U JTUCKYCHA

ATpeTypHHUTE, WU 3aBbPIIBAIUTE TEXHOJIO-
TUYHU OTEepalliU Bb3JIEUCTBAT BbPXY IUIATOBETE B
JIBE HAMIPABJICHUS: CTPYKTYPHO U TOBbPXHOCTHO.

[Ipu uzcnenBanara kaMmrapHa ThKaH 3a TOPHO
00JIEKJIO U Cclie/] MPEMUHABAHETO BCUUKH allpeTyp-
HU OIepaluy, 3alaJleHU IO TEeXOJOrus, CTaHa
SICHO, Y€ CJIe/] CBAJIIHETO Ha IJIaTa OT CTaHa HEro-
BaTa IIMpHHA 3ar04Ba J1a cnajaa (ot 195 cm 6pbpana
HIMPUHA) U TOBA PA3KO CIajIaHe MPOIbJKABa CIe]
ObPBUTE JIBE OIEpalUu IMpaHe U CYIIEHE C
Tepmo¢ukcrupane. Ha mbpBus MeXIMHEH KOHTPOI
HIMpHUHATA Ha 1y1aTa € Bede 160 cM 1 Ta3u muprHa
ce 3amasBa B CIIEJBAIUTE TPU ONEPALNUU U CIEJ
OMEKOTSIBaHE C TepMOo(UKcHpaHe MIUpUHATa Ha
mara OTHOBO 3alloyuBa Jia craja ¢ 1no 2-3 cM Ha
oneparnusi, JOKaTO JOCTUTa CBOsTAa KpaWHa
mupuHa ot 151 cm vHa OTK. I1pu miomHara maca
Heljara CTosIT TOYHO OOpaTHO OT CypoBO T4 € 167
/M’ 710 TIBPBHS MEKIHEH KOHTPOJI, KOTaTo Bede €
190 r/m’, IuIoIHATa Maca HAPACcTBa U TYK, KaKTO U
NpHU MIMPUHATA TS 3ama3Ba CBOUTE CTOMHOCTH B
CJIeJIBAIINTE, HSKOJIKO onepanuu. Jlokaro niara He
MHUHE OMEKOTSiBaHE C TepMoUKCHpaHE U
IUIOIIHATa Maca OTHOBO 3aloyBa Jla HapacTsa,
cen KpaifHara omeparms T € 206,6 /M. Tlpu
I'bCTUHUTE HEIllaTa CTOST MO JAPYT HauuH, BbThY-
HaTta rbeTHHA OT cypoBo A0 OTK chBcem neko
MPOMEHST CBOUTE CTOIMHOCTH, & OCHOBHATA I'bCTH-
Ha OT CYypOBO J0 KpalHHUs KOHTPOJ IOCTOSHHO
HapacTBa, B Hauajoto T € 249,1 u/mM, ana OTK e
321,7 u/gm. ToBa ce OBIDKM Ha CBUBAEMOCTTA Ha
miata ¥ HeroBara IMpOMsHA B IIMPUHATA CJE]
BCsIKa BJIaro-TOIUIMHHA onepanus. [IpomsiHara Ha
BbTHUHUTE U OCHOBHHMTE HUIIKU CE€ BIXKJA U OT
HaIpaBEeHUTE CHUMKH. B cypoBO chCcTOsTHUE BITaK-
HaTa ca MoJl HaMpe)KeHNEe 1 U3HUIIICHUTE OCHOBHU
¥ BETHYHH HUIIKH ca BRIHOOOpa3Ho Jedopmupa-
HU C pa3IMYHU 4eCTOTH U amruTyau. Cnen mpa-
HETO U TEPMHUYHOTO (PUCKUPAHE C€ MOCTUTAT OC-
HOBHUTE pa3Mepu Ha aMIUTUTYIUTE U Ha JbJIKU-
HaTa Ha BBJIHATa (PELMUIIPOYHO- YECcTOoTara) Ha
BBJIHOOOPa3HO AepopMHUpaHUTE THKAYHU HUIIKH,
cJeN TAXHOTO BpaboTBaHEe B CTPOEKa HA ThKAHTA.
Crnen To3u mpoIleC BCUYKHU CIEABAIU BIAro-ToM-
JTUHHA 00pa0OTKH BIHSISIT BBPXY OTCTPAHSIBAHE HA
BbTPEIIHUTE HANpPEXKEHHUS W H3paBHsABaHE Ha
MapamMeTpuTe Ha BBJIHOOOpa3HUTE JehOopMaIuu.
B oxonuarenHus BHJ OCHOBHUTE€ U BHTHUHHUTE
HUIIKK UMarT eaHooOpa3Ha dopma, a MIaThT -
IJ1a1Ka ¥ paBHOMEpHA MOBbPXHOCT.
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3akiaroueHue

[IpencraBeHOTO H3CiIEIBAHE € HACOUEHO KBHM
W3MEHEHUAATA B CTpOeka Ha KaMrapHUTE ThKaHU
IIPH TAXHOTO 00IaropojsiBaHe 10 KOHBEHI[MOHAI-
HUTE 3aKJII0YUTETHU TEXHOJIOTUH.

OCHOBHHTE CTPYKTYPHH W3MEHEHHUS Ha KaM-
TapHUTE ThKaHU CE MPOSBSABAT B MEPHOAA OT CBa-
JIsSTHE Ha ThKaHTa OT CTaHa U MOcJe MPH IPaHeTo U
TepMUYHOTO pUKcHpaHe Ha miaTta. Ha Te3u TexHo-
JIOTUYHU OTIEPALIUU TOCPECTBOM BIIAro - TOTINH-
Ha 00paboTKa ce yCTaHOBSIBaT OCHOBHHTE Jedop-
MaIllii HA OCHOBHHUTE U BbThYHUTE HUILIKH.

CrenpamuTe anpeTypHHU ONEpaluu ca chepe-
JOTOYCHH BHPXY OTCTPaHSBAaHE HA BBHTPEUIHHUTE
HANpe)KeHUs] BbB BIIAKHATa M BPB3KUTE MEXKITY
ThKAUHUTE HUIIKH, KaTO HE BIUAAT B TaKaBa rojis-
Ma CTeTeH BbPXY HallPpeYHUTE pa3MepH U ILIOIIHA-
Ta Maca Ha ruiara. [IpeqHazHaueHHeTO Ha Te3H
omepaluyu € ypaBHOBECSBaHE Ha CTpoOeka U
M3paBHSBaHE Ha TOBbPXHOCTTA HA ThKAHTA.

ABropute OnmaromapsT Ha MPHEMHOTO Mpe-
npustue "E. Muponuo" EAJl - CauBeH 3a
MOJKpenara U ChIACHCTBUETO NIPU U3MBIHECHUETO
Ha aurioMHata pabora B Konex - Cnusen npu TY
- Codus u mpencraBsiHe Ha pe3ylnTaTHTE Ha
Hanuonannara TekcTWIHA KOH(EpeHIus Mpe3
2015 roguua.
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