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Prihovor S6fredaktora

Vaieni iitatelia,

dostava sa Vdm do rukprve iislo 9. roinika iasopisu Vldkna a textil,

ktory v suiasnosti vyddva spoloine pcit'organizdcii so zakladnou orienta-

ciou iasopisu na vlaknarensku a textilnu odbornu verejnost' v rdmci SR

a CR.

V suiasnosti je nai iasopis jedine odborne periodikum technickeho

zamerania pre uvedene priemyselnt odvetvia, ktord je vyddvane v ramci

oboch itdtov.

V zdujme roziirenia poitu iitatel'ov z radov odbornej verejnosti sa

rozhodla redakina rada o uriitu inovaciu obsahu iasopisu. Predovietld'm chceme p)vodne ilanl<y

uverejnovat'okrem anglickej jazykovej verzie aj v slovenskom alebo ieskom jazyft1t. (Jvedenynt sposobom

chceme iasopis pribliiit'vciiiiemu okruhu odbornych pracovnlkov. Dalej roziirujeme obsah iasopisu

o d'aliie odborne iasti, ktore maju iitatel'om poslqttnut' najmd najnoviie informacie o techniclqtch

novinkach, resp. patentoch.

Zaroveit sa chceme viac priblfZit' odbornikom z vyrobnej a podnikatel'skej tftry, aby sme zfskali viac

povodnych prispevkov prdve z tejto oblasti. Chceme tak podporovat'iiroku vymenu ndzorov z oblasti

vyskumu, vyvoja ale aj priemyselnej praxe, najmci v odvetv{ vlaknarenskej a textilnej vyroby.

Boli by sme radi, keby nai iasopis bol vyuiin', aj na iivti odbontti disktsiu o suiasnych problemoch

vo vyrobnej sfere, resp. keby aj talqtntto sposobom boli.fonnulovane podne\'pre zakladn,v a aplikovany

vyskunt a vltvoj v sulade so suiasnymi trendami vo svete.

Dovol'te vyslovit'presvedienie, ie prave v obdobi, na prvy pohl'ad, neprekonatel'nych techniclrych,

ekonomicl<ych alebo finaninych problemov, je potrebna iiva informaina vymena a vzajomnd podpora

medzi odborn{kmi v pribuznych odvetviach.

Casopis Vlakna a textil ma vel'mi dobru odozvu v zahraniii a je karentovany v piatich vyznamnych

svetovych databazach.

Chcente preto vyzvat'dal'iich prispievatel'ov k intenz[vnej spolupraci, aby sme aj talqtmto sposobom

prezentovali tradiine dobril odbornu uroven vlaknarenskdho a textilneho priemyslu na uzemi,SR a CR.

Vaienf iitatelia, uriite uv[tame aj Vase podnetne navrhy na zlepienie kvality iasopisu, jeho struktury

a jednotlivych rubrik s ciel'om, aby iasopis eite lepiie sluiil svojim iitatel'om a odbornej verejnosti.

Ing. Jozef Sestak, CSc.
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PROCESSING OF THE ORGANIC PIGMENT DISPERSION
IN POLYPROPYLENE AND POLYPROPYLENE FIBRES

Marcinc in A. ,  Ujhely iovd A. ,  Hr icovd M.

Slovak University of Technology, FCHFT, Department of Fibres and Textile Chemistry
812 37 Bratislava, SK

Pigment ing of  synthet ic f ibres in mass represents an important dyeing method based on
dispersion of  p igment in mass of  polymer before spinning. In th is paper the processing of  organic
pigments in polypropylene (PP) dispersion are discussed. The rheological  propert ies and f i l t rat ion
abi l i ty  of  p igment dispersion in ol igomeric polypropylene as method for study of  the dispersion
process and agglomerat ion of  p igments part ic les are presented. l t  was found out that  these
methods are very convenient for  the study of  mutual  interact ions of  components in the binary or
ternary system, PP -  p igment and PP -  p igment -  d ispersant.

Rheo log ica l  p roper t ies  o f  p igment  d ispers ion  in  po lymer  p rov ide  a  va luab le  in fo rmat ion
concerning the dispersion degree of  p igments in polyolef ine and f low propert ies of  the dispersion.
The proport ional i ty between some parameters of  rheological  empir ical  equat ions and f i l t rat ion
abi l i ty  ( f i l terabi l i ty)  of  the pigment dispersion was conf i rmed our exper imental  work.

1.  INTRODUCTION

Organic pigments used for pigmenting of syntheticfib-
res cover a number of classes of the compounds with
difference in structure, containing chromophore groups.
They are insoluble and have the worse dispersing abi-
l i ty in polymers, mainly in the polyolef ins. They provide
high colour strength and brightness shades with high
fastness properties. Several important groups are often
used for  mass p igment ing of  the synthet ic  f ibres:
monoazopigments and d isazopigments,  iso indol ine,
pery lene,  antraquinone,  quinacr idone,  phta locyanine
and d isoxazine p igments [1 ] .

The la test  developments in  synthesis  of  organic  p ig-
ments led to the formulat ing a h igh pedormance p ig-
ments having better processing, fastness and applica-
tron propert ies [2, 3].

The "latent pigments" [4] and "monocolorants" [5]with
the part icle size within 80-300 nm, belong also to new
groups of pigments for synthetic f ibres.

The pigmentation of the chemical f ibres consists of
two steps: 1. the colour medium (concentrate) prepara-
tion and 2. mixing of the colour concentrate with a basic
polymer before spinning. Colour concentrate includes
the pigment, polymer carr ier and dispersant, as a rule.
It can be added to basic polymer by several procedures.
The next two ones are very often used in industry:

a) injecting of colour concentrate into the polymer melt
using a side extruder,

b) dosing a sol id concentrate by means of volume or
weight feeders in feedstock of extruder.

The degree of pigment dispersion in colour concen-
trate strongly depends on mutual interactions of the
components mainly at interface of solid pafticles (ther-
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modynamics) and also on kinetic conditions and rheol-
ogy in dispersion and mixing process [6, 7].

In our experimental work the rheological behaviour
and filtration ability of the pigment dispersion in low mo-
lecular polypropylene as indirect methods for evaluation
of the dispersion degree and agglomeration of pigment
particles were investigated, The role of dispersant in PP
dispersion and PP spun dyed fibres were also evalu-
ated. Dispersants used for increase of the dispersion
degree of the pigment in PP were based on low molecu-
lar  compounds and o l igomers wi th polar  funct ional
groups.

The several selected parameters of rheological em-
pirical equations derived for solid particle dispersions
and filterability were used for estimation of mutual inte-
ract ion of  components in  p igment  d ispers ion.  The
fol lowing equations were used 17,81:
a) Ostwald and de Waele (power law):

r :  k . i "  ( 1 )

where r is the shear stress, ! is the shear rate, k is coef-
ficient and n is power law index

b) Einstein equation:

rt = rto(1 + kE.O) (2)

where q and no are the viscosities of the dispersion and
liquid medium, k, is a shape coefficient, @ is the volume
fraction of the pigment,

c) Doroszkowski and Lambourne:

logn = logn. + )". t-1 (3)

where )" is an agglomeration coefficient, log q- is the
viscosity at "infinite" shear stress for r-1 -+ 0.



d) The f i l terabi l i ty (Fo) of pigment dispersion in ol igo-
meric model liquid was evaluated by means of pres-
sure increment (Ap) in front of filter on mass filtrate
uni t  (m):

F6 : Ap/m (4)

The correlation between F6 and rl. of ), was found out
and influence of some dispersants on rheological prop-
efties and filterability of the pigment dispersions as well
as colour properties of fibres were evaluated.

2.  EXPERIMENTAL

Material used

The fol lowing pigments (Table 1) and ol igomeric ad-
ditives in experimental work were used:

Table 1  P igments  used

Pigment
dens i ty  spec.  sur t .
p  25  "C  s .1O-3

Ikg.m-t ]  [m' .kg- t ]

C. l .P.  Red 144 (d isazopigment)
C. l .P.  Ye l low 95 (d isazopigment)
C. l .P.  Green 7 (phta locyanine)
C.l.P. Red 177 (anlhrachinone)
C. l .P.  B lack 7  (soot )

Polymers, oligomers and additives
Polypropylene (PP TG 900) ,  pzs,c: 910 kg.m-3, MFI

=  15 .104  kg .s - t  (g  g / t  o  m in ) ,  T ,=166  "c
Polypropylene (PP 1 000),

pgo.c = 826 kg.m-3, nao"c :26,4 mPa.s
Polyoxyethylene glycol 600 (PEG 600),

peo.c = 1 080 kg.m-t, l leo.c = 16,0 mPa.s
Polyoxyethylene glycol 6 000 (PEG 6 000),

peo"c : 1 090 kg.m-o, rleo"c : 623 mPa.s
Monoglyceride of stearic acid (MGS),

p8o.c :  924kg.m*, T, :  40 oC

Methods

Rheological propert ies of the pigment dispersion us-
ing the rotary viscosimeter Rheotest l l  were investi-
gated.

Filterability of the dispersion was measured by means
of the laboratory equipment Filtertest. Filterability Fo was
evaluated as rat io of f i l t rat ion pressure per weight unit
of the f i l t rate. The pigment dispersion was f i l t rated un-
der defined condit ions through the holes of a metal ic
f i l ter  o f  6  400 mesh.  [1  1]

The color imeter  Datacolor  for  Relat ive Colour
Strength evaluation was used [12].

The dispersion of organic pigment in PP 1000 was pre-
pared in laboratory scale using a high speed homo-
geneizer at constant temperature 80'C and time '10 min.

4

The polypropylene spun dyed fibres were prepared
using a pi lot spinning l ine at 250'C. The concentrates
with content of pigment of 20 wt % tor pigmenting of PP
fibres in mass were used. Linear density of f ibres was
Tdt"" = '168 dtex x 48t.

3 .  RESULT AND DISCUSSION

Power law index n (equat ion 1)

The results of the basic rheological measurements of
p igment  d ispers ions in  PP 1000 are g iven on the Fig-
ures 1, 2. Dependence reveals the straight l ine of the
logr vs. logi curves which consist of two linear pafts at
higher pigment concentrat ion with transit ion at shear
rate - 100 s-l approximately. The transition between
difference in rheological behaviour of pigment disper-
sion in ol igomeric PP 1000 is sl ightly shif ted to higher
shear rate at higher pigment (cr i t ical) concentrat ion.

The dependence of the power law index (equation 1)
on pigment concentration is splited for lower and higher
deviat ion of  the f low of  d ispers ion f rom Newtonian
behaviour at "critical" pigment concentration. lt is evi-
dent, that higher concentrat ion of pigment part icles in
hydrophobic medium of PP 1000 enables mutual inter-
action and agglomeration of pigment parl icles. The re-
sults in the Table 2 indicate that critical pigment concen-
t ra t ions  depend  on  chemica l  and  morpho log ica l
structures of pigments. Crit ical concentrat ion for C.l .P.
Red  1  44 isO vo l .  a /o , fo r  C . l .P .  Green  7  i s  8  vo l .  % and
for  C. l .P.  Yel low 95 is  '12 vol .  c ,c  respsct ive ly .  The s imi-
lar  changes in  rheologica l  proper l ies of  p igment  d isper-
sion in PEG 600 has not been observed. For dispersion
is characterist ic one power law index (Table 2).

The presence of monoglyceride of stearic acid (MGS)
in  PP 1000  changes  s ign i f  i can t l y  the  rheo log ica l
behaviour of pigment dispersion. The share stress in-
creases with content of MGS with maximum values at
40-50 %/pigment in PP 1000 (Fig. 3).

The same influence of MGS on rheological properties
of dispersion was observed in the case of the blend
PEG 600 and MGS was added to pigment dispersion
in PP 1000 (Fig. 4). In both cases the MGS addit ive in-
creases the share stress at the constant share rate and
"increases" the effective concentration of solid particles
in d ispers ion.

The shape coeff icient k, (equation 2)

The coefficient k. expresses the shape of solid mono
part icles and their agglomerates. Results on the Fig. 5
show on signif icantly higher k. values for pigments in
PP 1000 than for ideal spherical shape (ke = 2,5). The
agglomerate shape for C.l .P. Yel low 95 and C.l .P, Black
7 do not change in dependence on pigment concentra-
t ion in  PP 1000,  but  kr  for  C. l .P.  B lack 7 is  three t ime

1 423
1 355
2 320
1 369
1 734

20,4
34,4
8 1 , 5
37,4
59,0

vldkna a text i l9 (1)  3-11 (2002)



Table 2 Index pseudoplastici ty n for pigment dispersion in PP 1000 and in PEG 600

c pig

l"/'l
C. l .P .  Red

PP 1000
144
PEG 600

C. l .P.  Ye l low 95
PP 1OOO PEG 600

C. l .P.  Green 7
PP 1000 PEG 600

3
5
o
8
1 0
1 2
1 5

0,91
0,70

0,44; 0,60
0,37; 0,50
0,32i 0,75
0,28; 0,63
0 , 2 4 ; 0 , 4 6

0,80
0,66
0 ,61
0,46
,,:n

0,98
0,97
0,97
0,94
0,89

0,59;  0 ,81
0 ,41 ;  0 ,83

0,81
0,74
0,22
0,62
0,49
0,39

oBo
0,89

0,49 ;0 ,74
0,30; 0,64
020; 0,56
0 , 1 4 ; 0 , 4 1

0,86
0,77
0,72
0,59
0,44
0,29

higher than for C.l.P. Yellow 95. The moderate increase
of  kE at  h igher  p igment  concentrat ion exhib i t  C. l .P.
Green 7 and strong dependence of this quantity on con-

centration is observed for C.l.P Red 1 4.The soot and
red diazopigment exhibit the high shape asymmetry of
pigment part icles in PP 1000.

P

3 ,6

e,z

6

5

4  a 4

O :  1  -  0 , 0 3
2  -  0 ,05
3 -  0 ,08
4  -  0 , 1 0
5  -  0 , 1 2
6  -  0 , 1 5

0  1  2  l o g y  3

Fig. 1 Dependence of logr vs. logi for dispersion of C.l .P. Yel low
95 in PP 1000 at 80 'C (r [mPa.s])

o  I  2  3  
l o g Y  4

Fig. 3 Dependence of logr vs. logi tor I % dispersion of C.l.P. Red
177 in PP 1000 with MGS at 80 'C (r [mPa.s])

MGS/pi9.
1 - 0 %
2 - 1 0 %
3 - 3 0 %
4 - 4 0 %
5 - 5 0 %
6 - 1 0 0 %

I , O

o :  1  -  0 , 0 3
2  -  0 ,05
3  -  0 ,08
4  -  0 , 1 0
5  -  0 , 1 2
6  -  0 , 1 5

o 1 2 tonr ,

Fig. 2 Dependence of logr vs. log'!  for dispersion of C.l .P. Red 177
in PP 1000 at 80 'C (r [mPa.s])

VlAkna a textil 9 (1) 3-1 1 (2002)

XMGS/PGE 600

1 - 0 %
2 - 1 0 Y o
3 - 3 0 %
4 - 4 0 %
5 - 5 0 %
6  -  1 0 0  %

u . r  z  3  logy 4

Fig. 4 Dependence of logr vs. log'i tor 8 % dispersion of C.l.P. Red
177 in PP 1000 containing blend MGS+PEG 600,400/olpig-
ment, at 80 "C (r [mPa.s])



Viscosity at infinite shear stress (rate) q- and
agglomeration coeff icient l"  (equation 3)

The dependence of the viscosity n- on pigment con-
centration is typical exponential (Fig. 6). In harmony with
shape coefficient of pigment particles the viscosity of
C.l .P. Black 7 dispersion in PP 1000 is the highest and
C.l.P. Yellow 95 is the smallest. The dispersion viscosity
proportionally increases in dependence on pigment con-
centrat ion (Fig.6).

The relation (3) provides the straight line dependence
of logq vs. r-t for pigment dispersion in PP 1000 with
defined coefficients t1* and 1,. The coefficient l. com-
prises the ability of pigment particles to create a labile
network in dispersion as result of the mutual interaction
of component in dispersion. The results on the Fig.7

1-Yel low 95

2-Red 177

3-Green 7

4-Black 7

0 0,04 0,08 0 , 1 2  o  0 , 1 6

Fig. 5 Dependence of shape coefficient k. on volume fraction tD of
pigments in PP 1000 at 80 "C

o  o ,o4  0 ,08  0J2  
o  

0 ,16

Fig.6 Dependence of viscosiV q* on volume fraction <D of pigments
in  PP 1000 at  80 'C

6

0  0 , 0 4  0 , 0 8  0 , 1 2  o  0 , 1 6

Fig. 7 Dependence of the agglomeration coeff icient 1, on volume
fraction <D of pigments in PP 1000 at 80 "C

'-l
3

0 ,4  0 ,1  l og  c  [% ]  0 ,6

Fig.8 Dependence of logF6 of the filterability Fo vs. log pigment con-
centration in PP 1000 at 80 'C

reveal the great difference in agglomeration ability of
pigments in polyolef in medium. The C.l .P. Black 7 and
C.l.P. Yel low 95 exhibit  the higher agglomeration abi l-
ity than antraquinone C.l.P. Red 177 and phtalocyanine
C. l .P .  Green  7  in  PP 1000 .

Fi l terabi l i ty  of  p igment  d ispers ion

The f i l t rat ion abi l i ty of the pigment dispersion was
measured at constant filtration rate. The clinging coef-
ficient at filtration of the fine particles in the dispersion
is very low and filtration process can be considered as
a flow of the dispersion through the capillary of visco-
simeter, where the sum of the cross sections of holes
in a metal sieve represents an effective capillary cross
section of the viscosimeter. The filterability Fo of pigment
dispersion in PP 1000 is given in the table 3. There are

75

?

:

1 5

k E

1 0

8

lr
(')

;

40

d(L
E
8

30

20

'1-Yellow 95
2-Red 177
3-Green 7
4-BlackT

1-Yel low 95
2-BlackT

3-Green 7
4-Red 177

1-Yellow 95

Z-Red 177

3-Green 7

4-BlackT
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Table 3 Fi l terabi l i ty F. of organic pigments in PP 1000,
T = 80 'C, sieve 6400 mesh.

to viscosity of pigment dispersion at infinite stress 11-
and agglomeration coefficient l":

logFo = ?3 r b3[ogq- + logl - (a, + ar) l/(br + bz) V)

Coeff icients a; and b, for some pigments in PP 1000
are given in the Table 4.

The analys is  of  the equat ions 4,5,6 andT and our
experimental results provide unambiguous information
that high values of filterability are proportional to infinite
viscosity n- and l" for the same kind of pigment disper-
sion in PP 1000. Higher value of n-and ), result from
higher degree of pigment dispersion in l iquid media,
what leads to conclusion that filterability of fine pigment
particles is not connected with high size of primary pig-
ment particles but it is a result of agglomeration ability
(cohesive interaction) of particles in the defined me-
dium. While, the " inf ini te" viscosity is direct ly propor-
tional to degree of desintegration of agglomerates at
"infinite" shear stress, the agglomeration coefficient ), is
responsible for desintegration of agglomerates by stress
and shear conditions in dispersion. On the basis of such
understanding of the rheological parameters of pigment
dispersion the deterioration of processing of pigments
decreases in l ine C.l .P. Yel low 95, C.l .P. Black 7, C.l .P.
Green 7 and C.l .P. Red 177.

Inf luence of  d ispersant

The positive influence of some polar compounds such
as monoglyceride of stearic acid and polyoxyethylene
glycol on processing of pigment dispersion in polyolefin
is given in the Table 5. The results in the Table 5 reveal
that polyoxyethylene glycol has a positive influence on
q-€rnd l .  for C.l .P. Yel low 95 while MGS exhibits high
posi t ive act iv i ty  on C. l .P.  Red 177 in  PP 1000.  Both
compounds in role of dispersants do not inf luence the
processing of the dispersion of C.l .P. Green 7 in PP
1000. From these results it can be seen that for some
individual pigments in PP the dispersant with strong
polar groups and hydrogen bounds is convenient (C.l.P.
Yellow 95 - PEG), for other pigments the less polar dis-
persant is more suitable (C.l .P. Red 177 - MGS). Both
dispersants have no positive or negative influence on
rheological behaviour and f i l terabi l i ty of C.l .P. Green 7
dispersion in PP 1000.

Several dispersants were applied in pigmenting of
polypropylene f ibres in mass. Results in the Table 6

Pioment 
Fd 

o- 
[MPa.kg-' ]

Piqment 
Fd

- 
[MPa.kg- ' ]

0,005 C. l .P.  Ye l low 95
C. l .P .  Red  177
C. l .P .  G reen  7
C . l .P .  B lack  7

0,01 C. l .P.  Ye l low 95
C. l .P .  Red  177
C. l .P.  Green 7
C. l .P.  B lack 7

C, l .P.  Ye l low 95
C. l .P .  Red  177
C. l .P.  Green 7
C. l .P.  B lack 7
C. l .P.  Ye l low 95
C. l .P .  Red  177
C. l .P.  Green 7
C, l ,P.  B lack 7

0,02

0,04

the highest value of Fo for C.l.P. Red 177 and the smal-
lest for C.l .P. Yel low 95 dispersions. Fi l terabi l i ty is pro-
poftional to pigment concentration and for logarithmic
scale the straight line dependence for all pigments were
found out (Fig. 8).

Dependence of f i l terabi l i ty on coeff icients of
rheologica l  equat ions

It was confirmed that dependencies of the 11- and l"
provide the similar straight line dependence on pigment
concentrat ion in the ol igomeric medium as f i l terabi l i ty.
Then it can be written:

logn-  = d1 *  bt , log@ (4)

logl" = az + bz.log@ (5)

logFo = €ls * b3.log<D (6)

The similarity of these relation results from the ana-
logy of the dispersion flow in the viscosimeter and the
flow of dispersion through the holes of a metallic sieve
during filtration.

From these equations (+6) can result the relation
which have expressed the correlation of filterability Fo

Table 4 Coeff icients of rheological relat ions (4, 5, 6) for some
pigments  in  PP 100 at  80 "C

C ^r^

12%

12,7
385
136
12,7
46,6

1 721
312
229

1 , 2
31 ,5
14,1
5,9
4,5
1 1 9
13,2
57,4

Fd' t r

C. l .P .  Ye l l ow  95  1 ,15  0 ,30
C. f  .P.  Red 177 1,22 0,35
C . l .P .  G reen  7  1 ,10  0 ,40
C. l .P.  B lack 7  1 .05 0.60

0,8 3,3
1 , 4  3 , 3
0 ,4  3 ,3
0 ,2  3 ,3

6 , 5  1 , 7
7 , 4  1 , 7
7 , 7  1 , 7
8 , 0  1 , 7

Table 5 Inf luence of MGS on rheological behaviour of pigments in PP 1000 and f i l terabi l i ty of dispersion, cpigment = 8,0 vol.  %.

C. l .P.  Ye l low 95
l'1. l" Fdl ,Fdl -Fd

C. l .P .  Red  177
),

C. l .P .  G reen  7
l"

0
0,8
2,4
3 ,2
4,0
8 ,0

3 ,0
1 1 , 7
7 ,8
9,4
5 ,5
5 ,4

1 , 2
3 ,2
3 ,9
2,6
2 ,6
3 ,9

1 0 0
1 1 5
102
102
117
1 1 2

231
327
58
45
33
31

5 1 , 5  5 1
1 5  5 7
27 57
33 58
35 57
35 57

47
48
48
47
48
48

44
44
47
50
50
50

1 , 4
1 , 8
9,4
1 0 , 3
1 0 , 9
1 3 , 0
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C. l .P.  Ye l low 95 105
C. l .P.  B lack 7  130
C. l .P.  Green 7 125
C. l .P.  Red 177 117

175
1 0 9
130
133

180
87
1 1 0
98

confirm the interpretation and conclusion of rheological
behaviour and filtration ability of pigments in model oli-
gomeric liquids, and reveal a significant positive influ-
ence MGS on colour strength of C.l.P. Red 177 and
PEG on the same quantity of C.l.P. Yellow 95 in PP fi-
bres. Both do not influence on colour strength of C.l.P.
Green 7 in PP fibres.

CONCLUSION

- Rheological behaviour and filterability of pigment dis-
persion in model liquids represent the sensitive meth-
ods for evaluation of pigment and concentrate process-
ing in pigmenting of polypropylene fibres in mass.

- Degree of pigment dispersion is propottionalto colour
strength of pigment in polymer medium (PP oligomer,
PP fibres) and depend on the mutual interactions of
components (thermodynamic conditions), and rheo-
logy (kinetic conditions) of multicomponent system in
procedure of pigmenting of fibres in mass.

Table 6 Influence of dispersants (40 wt.%/pig.) on Relative colour
strength (RCS) of pigments in PP f ibres. RCS without
dispersants is 100 %

Pigment
Relat ive colour strength [%]

pp 1000 pEG 600 MGS MGS+pEG 600

The f inancial support of fhe Slova k grant agency
VEGA 1/8106/01 (A-26/01) is appreciated.
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SPRACOVATETNOST DISPERZII ORGANICKYCH
PrcMENTov v PoLYPRoPYIETe

A PoLYPRoPYlEttovYcn vLAKNAcH

Translat ion of  Art ic le:
Processing of  the organic pigment dispersion in polypropylene and polypropy-

lene f ibres

Pigmentdcia syntetickyich vldkien v hmote predstavuje doleZitf postup farbenia, ktorf je zalo-
Zenf na dispergdci i  p igmentov v polymeri  pred zvldknenim. V tej to prdci  sa Studuj0 spracova-
telsk6 vlastnost i  d isperzi i  organickl ich pigmentov v polypropylene (PP).  Reologick6 vlastnost i
a fi l trovatel'nost disperzii pigmentov v oligom6rnom PP sa predstavuj[ ako metody pre hodno-
tenie dispergacn6ho procesu a aglomerdcie pigmentovlich dastlc v disperzii. Z vfsledkov prdce
vyplfva, Ze tieto metody su vel'mi vhodn6 pre St0dium vzdjomnlch interakci( zloZiek v bindrnom
alebo terndrnom syst6me PP-pigment a PP-pigment-dispergdtor.  Reologick6 vlastnost i  d is-
perzi( pigmentov poskytujri cenn6 informdcie o stupni disperzity pigmentov v polyolefinoch a o ich
tokovlch v lastnost iach. Zist i la sa pr iamoumernd zdvis lost  medzi  n iektor lmi parametrami reolo-
gicklch empirickfch vztahov a fi l trovatel'nostou pigmentovfch disperzii.

1 .Uvod

Organick6 pigmenty urcen6 pre pigmentdciu syntetic-
tqich vlakien v hmote predstavuj0 niekolko skupln ldtok
s rozdielnou Strukt0rou, ktor6 obsahuju chromoforov6
skupiny. Vyznacujf sa nerozpustnostou a nlzkou disper-
govatelhostou v polym6roch, najmd v polyoleflnoch. Na
druhej strane poskytujti vysokri farebnu silu a brilantn6
odtiene vyfarbenyich vlakien s vysok;imi stdlostami.
K doleZitfm skupindm pigmentov pre sfarbenie synte-
t ickfch vl6kien patr ia monoazo- a disazopigmenty,
izoindolinov6, perylenov6, antrachinomove, chinakrido-
nove, ftalocyaninov6 a disoxazinove [1].

Sucasnf vWoj synt6zy organicloich pigmentov sledu-
je prlpravu vysokoriZitkowch pigmentov so zlep5enyimi
spracovatel'sklimi vlastnostami, stdlostnfmi a aplikad-
nfmi charakteristikami [2, 3]. Su to najmd,,latentntl pig-
menty" [4] a ,,nanokoloranty" [5] s velkostou castic 80-
300 nm.

Pigmentdcia chemickfch vldkien v hmote pozostdva
z dvoch postupov: '1. Priprava farebn;ich koncentrdtov
a2.ich dispergdcia a homogenizdcia so zdkladnlim po-
lym6rom pred zvldknenim. Farebn6 koncentrdty sa
skladaj I  sprav id la z  p igmentu,  polym6rneho nosida
a dispergdtora. Pridavajf sa k zdkladn6mu polym6ru
pred zvlflknenim niekolkfmi postupmi, najcastej5ie in-
jekdnfm postupom alebo ddvkovanim koncentrdtu do
nasypky extr0dera.

Stupei disperzity pigmentu v koncentrdte silne zdvi-
sf od vzdjomnlich interakcif medzi komponentami najmd
nafdzovom rozhranituhfch castic atiel od kineticloich
podmienok a reologie dispergacn6ho a homogeniza6n6-
ho procesu [6,7].

V experimentdlnej prdci sa Studovali reologick6 vlast-
nosti a filtrovatel'nost disperzii organickfch pigmentov
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v nizkomolekulovom polypropyl6ne ako metody pre po-
s0denie stupna disperzity a aglomerdcie pigmentoWch
castic. Dalej sa posudila uloha dispergdtorov v PP dis-
perzidch a PP vldknach farbenfch v hmote. Dispergd-
tory pre zuiSenie stupna disperzig pigmentov v PP boli
nab{ze oligom6rov s poldrnymi funk6nfmi stupiami.
Pre posndenie vzAjomnych interakcil zloZiek v disper-
zii pigmentu sa stanovili niektore vybran6 koeficienty
reologickyich vztahov odvodenfch pre disperzie tuhfch
castic a filtrovatelhost gichto disperzif. PouZili sa pritom
nasledovn6 vztahy [7, 8]:
a) Ostwaldov a de Waeleov

r  = k . f  n

kde r je 5mykov6 napdtie, . f  je 5mykov6 r lTchlost,
k a n s 0 k o e f i c i e n t y ,

b)  Einste inova rovnica

I  = ro(1 + ke.@) (2)

kde 11 je viskozita disperzie, q6 je viskozita prostre-
dia, k. je tvarovf koeficient a <D je objemovf zlomok
pigmentu v d isperz i i .

c) Doroszkowsk6ho a Lambournerova rovnica

logn = logn- + L.t- l  (3)

kde l .  je koeficient aglomerdcie, r l-  nekonecnd vis-
kozita pre r-t -+ 0.

d) Fi l trovatel 'nost F6 pigmentovl ich disperzif  v ol igo-
m6rnych modelovfch kvapalindch sa stanovi la me-
ranlm prirastku tlaku pred filtrom (np) na jednotku pre-
f i l t rovanej disperzie

( 1 )

F6 = Ap/m (4)



2. Experiment6lna 6asf

Metody meranl

Reologick6 vlastnosti pigmentovlich disperzii sa me-
rali na rotadnom viskozimetri Rheotest ll.

Filtrovatel'nost disperzif sa merala na laboratornom
zariadeni Filtertest. Filtrovatel'nost Fo sa vypocitala ako
podiel prirastku tlaku pri fi ltrdcii a hmotnostifi ltrdtu. Dis-
perzia pigmentu sa filtrovalaza definovanyich podmie-
nok cez kovov6 sito 6 400 mesh.

Relatfvna farebnd sila sa stanovila pouZitim colorimet-
ra Datacolor. Disperzie organicklich pigmentov sa prip-
ravili v laboratornych podmienkach pouZitfm vysokoo-
tdckov6ho homogenizfra pri 80 "C za das 10 minft.

Polypropyl6nov6 vldkna farben6 v hmote sa pripravili
na pi lotnej l inke pri  250'C. Pri farbenisa apl ikoval i  kon-
centrdty s obsahom pigmentu 20% hmot. Jemnost vld-
kien bola Tdtex = 168 dtex x 48f.

3. Vfsledky a diskusia

Index pseudoplastici ty n (rovnica 1)

Vfsl ed ky zdkladnych reolog i ckf ch m eran i pi g mento-
Wch disperzi iv PP 1000 sri  na obr. 1 a2.ZAvislost i  log
r = f (log'i) s0 linedrne a privy55ich koncentrdciach pig-
mentu sa skladajti z dvoch dastls rozdielnymi smerni-
cami. Prechodovd oblast, pri ktorej dochddza k zmene
v tokovyich vlastnostiach disperzie sa posuva pri vyS-
S[ch koncentrdcidch pigmentu v disperzi i  ku vySSim
Smykovlim ryich lostiam.

Zdvislost indexu pseudoplastici ty n od koncentrdcie
pigmentu sa Stiepi na dve frovne a to pre nizke (n,)
a vysok6 Smykov6 ryichlosti (nr). Je zrejme, Ze vySSie
koncentrdcie pigmento4ich castic v hydrofobnom kva-
palnom prostredi PP 1000 umoZnujf ich vzdjomn6 in-
terakcie a tvorbu aglomerdtov. Vlisledky v tab.2 indiku-
ju, 2e kri t ickd koncentrdcia pigmentov zdvisl od ich
chemickej a morfologickej Struktury. Kritickd koncentrd-
cia pre C.l .P. Red 1 M je 6 % obj.,  pre C.l .P. Green 7
1e8% obj .  a  preC. l .P.  Yel low95 je  12o/o obj .  Podobn6
zmeny v reologickfch vlastnostiach pigmentov v PEG
600 neboli zaznamenan6. Pre tieto disperzie je charak-
ter is t ickd jedna hodnota indexu pseudoplast ic i ty  n
( tab .2 ) .

Prftomnost monoglyceridu kyseliny stearovej (MGS)
v PP 1000 meni4iznamne reologick6 chovanie sa dis-
perzie. Smykov6 napdtie stupa s obsahom MGS a do-
sahuje maximdlne hodnoty pri koncentracii 40-50%
MGS na pigment v PP 1000 (obr. 3). Podobnf vplyv
MGS na reologick6 vlastnosti disperzie sa pozoroval aj
v pripade priddvania zmesi PEG a MGS do disperzie
pigmentu v PP 1000 (obr. 4). V obidvoch pripadoch
MGS ako kvapaln6 aditivum zvy5uje Smykov6 napdtie
pri kon5tantnej Smykovej ryichlosti podobne ako,,zul'Se-
nie" koncentrdcie pigmentu.

1 0

Tvarovf koeficient k, (rovnica 2)

Koeficient k. vyjadruje asymetriu tuh;ich monodastic
a ich aglomerdtov. Zdvislost i  na obr. 5 poukazujf na
vfznamne vySSie hodnoty k. pre pigmentove castice
v PP 1000 ako zodpovedaju idedlnym sf6ricklm casti-
dam (ke = 2,5). Tvar aglomerdtov pre C.l .P. Yel low 95
a C.l .P. Black 7 sa nemenlv zdvislost i  od koncentrdcie
p igmentu ,  av5ak  abso lu tne  hodno ty  kE  p re  C . l .P .
Black 7 s0 trojndsobne vySSie ako pre C.l.P. Yellow 95.
Mierne zui5enie k, pri vySSej koncentrdcii pigmentu vy-
kazuje C.l .P. Green 7 a si lnd zdvislost tejto vel iciny od
koncentrdcie sa na5la pre C.l.P. Red 1 4.Tedanajvy5-
Sia asymetria castic pigmentu v PP 1000 sa stanovi la
pre sadze a cervenf disazopigment.

Viskozita pri  , ,nekonednom" Smykovom napdti
11- a koeficient aglomer6cie I (rovnica 3)

Zdvislost viskozity t,_ od koncentrdcie pigmentov je
typicky exponencidlna (obr. 6). V sf lade s tvarovyim
koeficientom pigmentovfch castlc viskozita disperzie
C.l.P. Black 7 v PP 1000 je najvy55ia a pre C.l .P. Yel-
low 95 je najniZ5ia z hodnotenfch pigmentov. Jej hod-
noty rastu fmerne s koncentrdciou tuhlich dastlc.

Rovnica (3) dava priamo0mernri zdvislost pre disper-
zie pigmentov v PP 1000 s definovanlimi koef icientami
q- a ).. Koeficient ), je spojen;i so schopnostou pigmen-
tor4ich castic tvorit labiln0 siet v disperzii ako vfsledok
vzdjomnej interakcie zloliek Vfsledky na obr. 7 pouka-
zuju na velkf rozdiel v aglomeracnej schopnosti  pig-
mentov  v  p ros t red r  po lyo le f inu .  C . l .P .  B lack  7  aC. l .P .
Yellow 95 vykazuju vy55iu aglomeracnI schopnost ako
antrachinonovy C.l .P. Red 177 attalocyaninor4i C.l .P.
Green 7.

Fi l trovatel 'nost '  pig mentovfch d isperzi i

Filtrdcia disperzif pigmentov v polym6roch sa usku-
tocnuje spravidla pri kon5tantnej ryTchlosti. ZachytAva-
c[ koeficient pri filtrdcii jemnfch castfc v disperzii je velmi
mal;i, preto filtrdcia sa mdZe porovndvat s tokom disper-
ziev kapildrnom viskozimetri, kde sucet prierezov otuo-
rov kovov6ho sita predstavuje efektivny prierez kapila-
ry vi s kozi m etra. Vyisl ed ky f i ltrovatel'nosti p i g m entovych
disperzilsu v tab. 3. Najvy55ie hodnoty Fo patria disper-
zii C.l. P. Red 1 77 a najniZ5ie C.l. P. Yellow 95. Filtrova-
telhost je priamofmernd koncentrdci i  pigmentu v dis-
perzi i  a v logaritmickej stupnici predstavuje priamku
(obr. 8).

Zdvislost' fi ltrovatel'nosti od koeficientov reolo-
gicklich rovnic

Experimentdlne vfsledky ukAzali, Ze zdvislost 11-
a ). od koncentrdcie pigmentu v kvapalnom m6diu su
analogick6 ako zdvislostfiltrovatelhosti. Potom sa moZe
napisat:
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l og t ,  =  d1  *  b ' . l og@ (4 )

log)" = az + bz.log@ (5)

logF6 = €13 * br. log@ (6)

Podobnost tychto vztahov poukazuje na podobnost
toku disperzie vo viskozimetri a toku disperzie cez otuo'
ry filtracneho sita pri fi ltrdcii. Z tychto vztahov (4-6) sa
m6Ze vyladrit filtrovatelhost ako funkcia viskozity pri ne-
konecnom Smykovom napdtf 11.. a koeficientu aglome-
rdcie i":

logFo = o3 * brflogq- + logi - (a, + ar) ]/(b.' + bz) 7)

Koeficienty a; a bi pre disperzie niektonich pigmentov
v PP 1000 s0 v tab. 4.

Analyza rovn[c f6 a 7 a experimentdlne vfsledky
poskytujn jednoznacn0 informdciu, Ze vysok6 hodnoty
f i l trovatel 'nosti  sr i  Imerne,,nekonednej" viskozite 11-
a koeficientu aglomerdcie ),. Vy55ie hodnoty n- a tr vyp-
lfvajI spravidla z vysok6ho stupia disperzity v kvapal-
nom prostredi, co vedie k zdverom, Ze filtrovatel'nost
jemnlich castfc pigmentu nie je spojend s velkostou pri-
mdrnych 6ast[c, ale je uisledkom aglomeracnej schop-
nosti (koh6znych interakcif castic. Kfm ,,nekonedna"
viskozita je nepriamorjmernd stupnu dezintegrdcie ag-
lomerdtov pri ,,nekonednom" Smykovom napdti, koefici-
ent aglomerdcie je ,,zodpovedny" za dezinlegrdciu ag-
lomerdtov v podmienkach Smykovej nichlosti (napritia)
v  d isperz i i .  Na zdklade t fchto poznatkov zhorSenie
spracovatel'nosti pigmentov v polypropyl6ne stupa v ra-
de :  C . l .P .  Ye l low 95 ,  C . l .P .  B lack  7 ,  C . l .P .  Green  7
a  C . l .P .  Red  177 .

Vplyv dispergdtorov

Z uisledkov z tab. 5 je vidiet pozitivny vplyv niekto'
ryich aditiv s poldrnymi funkcnfmi skupinami ako napr.
monoglyceridu kysel iny stearovej a polyoxyetyl6n-
glykolu na spracovatel 'nost a f i l t rovatel 'nost pigmen-

to4?ch disperzi i .  PEG zlep5uje parametre spracova-
te l 'nost i  n-  a l .  pre d isperz iu p igmentu C. l .P.  Yel low
95 ,  k fm MGS vykazu je  vySS iu  poz i t i vnu  ak t i v i tu
v  d isperz i i  p igmentu  C . l .P .  Red  177  v  PP 1000 .  To
dokazuje,  2e pre n iektor6 p igmenty pr i  farbenf  PP
vldkien v hmote je 4ihodnejSf dispergdtor s poldrnej-
Slmi  skupinami a vodfkoqimi  va izbami (C. l .P.  Yel low
95 - PEG) a pre ine je vl ihodnej5i menej poldrny dis-.
pergdtor  (C. l .P.  Red 177 -  MGS).  Ani  jeden z poul i -
tfch d isperg dtorov neovplyvri uje vfznam nej5ie reolo-
gicke chovanie a f i l t rovatel 'nost disperzie pigmentu
C. l .P.  Green 7 v  PP 1000.  Na zdklade t fchto v fs led-
kov sa aplikovali niektor6 dispergdtory pri farbenf po-
lypropyl6novfch vldkien v hmote.

Vyisledky v tab. 6 potvrdzujf interpret6ciu a zdvery
reologick6ho chovania a f i l t rovate l 'nost i  p igmentov
v modelovlich oligom6rnych disperzidch. Dispergdtor
MGS zvySuje farebnI  s i lu  p igmentu C. l .P.  Red 177
a dispergdtor PEG je fcinnf pre pigment C.l .P. Yel low
95 pri  farbenl PP vldkien v hmote.

ZAver

- Reologick6 chovanie a filtrovatel'nost pigmentovfch
modelovlich disperziI predstavuj0 citliv6 metody pre
hodnotenie spracovatelhosti pigmentov pri pigmen-
t6ci i  PP vldkien.

- Stupen disperzie pigmentu je Imernf farebnej sile pig-
mentu v polym6rnom m6diu (PP ol igom6r, PP vldk-
no) a zdvisiod vzdjomnlich interakcii zloliek (termo-
dynamick6 podmienky) a reologickfch vlastnostl
(kinetick6 podmienky) viaczlolkovfho syst6mu
v procese pigmentdcie PP vldkien v hmote.

Publikdcia bola vytvorend za finandnej podpory
Grantove j agentlry SR, grant VEGA 1/81 06/01
(A-26/01).
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INFLUENCE OF ULTRASOUND VIBRATIONS VARIOUS
FREQUENCIES ON CELLULOSE FIBERS SWELLING AND

M ECHAN ICAL CHARACTE R ISTICS

Vesna lgnjatovic, Mile Novakovic, Dragan Djordjevic

Faculty of Technology, University of Nis, Bulevar oslobodjenjal24, 16000 Leskovac, Serbia-Yugoslavia
E-mail: vesnateh @ yahoo.com

Ultrasound vibrat ions cause compression and refract ion in water medium, i .e.  h igh and low
pressure areas, respectively. The refraction itself creates bubbles that spread, and finally, during
compression, undergo to dis integrat ion,  making shock-waves. This phenomenon of  creat ion and
dis integrat ion of  bubbles (known as cavi tat ion) is general ly responsible for  most of  the ul t rasonic
physical  and chemical  ef fects observed in sol id- l iquid and l iquid- l iquid systems. Thus ul t rasonic
energy has been appl ied in text i le industry,  as wel l ,  for  the most part  in soaking processes, and
text i le washing, c leaning and dyeing.

Ultrasound application in texti le processes compiles heterogeneous systems in processing bath,
with texti le substrates inside. However, mechanisms of ultrasound action on the substrates, active
substances and al l  f ibers related phenomena inside the bath are not c lear yet .  This paper deals
with investigation of ultrasound action on texti le substrates (bubbling and mechanical characteristics
of cellulose classical and micro fibers as well as cotton fibers). The fibers were treated in water,
at  25oC, wi th and without ul t rasound vibrat ions (n = 40 kHz),  dur ing per iods of  90 and 180
minutes, respectively. lt appears that ultrasound vibrations contribute to increased fibers swell ing
compared to the controlled fibers (not treated by ultrasound). After drying, the fibers diameter
retained the same size. and mechanical characteristics were not deteriorated.

1.  THEORETICAL PART

1 .1 Introduction

At the end of mil lenium ecology has become one of
the enterprising crucial issues. Texti le industry, espe-
cially a final textile processing touches some very much
ecological problems. That is why a research to find or
invent new technological processes with less ecologi-
cal implications has never stopped.

Compared to chemicals being employed in textile re-
f inement processes, use of ultrasound seems to be
much more acceptable from ecological point of view.
Some previous repons already anticipated use of ultra-
sound in textile industry, primarily in: washing and dry-
ing processes, preparative processes of some wet fin-
ish ing,  text i le  f ibers dyeing etc .  That  is  why i t  was
necessary to explore some damaging ultrasound effects
on textile fibers properties.

This paper is a paft of research done for the require-
ments of project t i t led ,,Modern Approaches in New
Dyeing Procedure Development for Optimal Pollution of
the Environment", and financed by Science and Tech-
nology Ministry of Serbia.

1.2 Ul t rasound

Man's ear can detect sound waves with lower limit of
16-20 Hz, and the upper limit of 16000-20000 Hz, de-
pending on the recipients individual characteristics and
age.

1 2

A sound with frequencies below 16 Hz (the lower l imit
of man's hearing) has been cal led infrasound. A sound
wi th f requencies belonging to 20000-1010 Hz range
("the over-hearing range") has been cal led ultrasound.
A sound wi th f  requencies over  1010 Hz is  being cal led
hypersound.

Depending on the wavelengths and frequencies, ul-
t rasound expresses some speci f ies in  i ts  i r rad iat ion,
spreading and reception, and so in its application. From
these reasons, it is convenient to divide ultrasound fre-
quencies range in three major areas: low-frequency ul-
trasound (20000-1 00000 Hz), high-frequency ultra-
sound (10s-106 Hz) ,  and d iagnost ic  u l t rasound
(106-1010 Hz; .

Ultrasound waves obey to the same spreading laws
as the other acoustic waves from all frequencies ranges.
They are obedient to general wave equation, applicable
to al l  frequencies. Then, similarly to electromagnetic
waves, ultrasound waves obey to general reflexion and
refraction laws at various mediums borders, to diffrac-
tion in the presence of obstacles and heterogeneity's
inside the medium, to absorption ( i .e.weakening) during
spreading (because of sound's energy transformation
in other ,  most  of ten heat  form),  to  in ter ference
(i.e.simultaneous action of many sound waves inside
the same medium), to formation of standing waves, to
focusing by using acoustic lenses etc. However, con-
trary to electromagnetic waves, ultrasound waves
spreading take place in the mediums with elastic char-
acteristics only. That is why the ultrasound waves are
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so clearly dist inguished from l ight and other forms of
electromagnetic waves that freely spread in universe.
Dur ing the u l t rasound spreading the e last ic  medium
part icles osci l late and transfer energy across the me-
dium towards the waves spreading direct ion. The os-
ci l lat ions intensity is proport ional to the applied force
and i ts duration. During this process, an energy trans-
fer among the parlicles take place, and not the particles
shift ing.

Depending on the external applying force on an elastic
material,  one may dist inguish two kinds of waves:

- Longitudinalwaves, with paft icles osci l lat ing in di-
rection parallel to the waves spreading direction,
appearing in the mediums in al l  three aggregate
states;

- Transversal waves, with part icles with part icles
oscillating in direction vertical to the waves spread-
ing direct ion, appearing in sol ids only (1 ,2).

1.3 Ul t rasound appl icat ion

Ultrasound has been broadly appl ied in many areas,
like: mechanical treatment, welding, metals crystalliza-
tion, metallization, soldering, plastic deformations, ther-
mal stabi l izat ion, cleaning, aerosols coagulat ion, emul-
s ions,  d ispers ions,  scat ter ing,  e lect rochemical
processes, materials ref inement, medical therapy and
surgery, investigations of constructions stabi l i ty. Also,
i t  has been appl ied in  microscopy and v isual izat ion,
defectoscopy, medical diagnostics, materials test ing
without damaging, hydrolocation, f luids level,  volume
and f low control,  in navigation and signal izat ion, mate-
rials structures analysis, in acoustic communications, in
environment protection. Few mult idiscipl inary areas
emerged as a result of the application: acoustic elec-
tronics, acoustical optics, and sonochemistry (3,4).

One of the most important sonochemical effects is
cavitat ion. Ultrasound vibrat ions cause compression

and refract ion in water medium, i .e. high and low pres-
sure areas, respectively. The refraction itself creates
bubbles that spread, and f inal ly, during compression,
undergo to disintegration, making shock-waves. This
phenomenon of creation and disintegration of bubbles
(known as cavitation) is generally responsible for most
of the ultrasonic physical and chemical effects obserued
in sol id-l iquid and l iquid- l iquid systems. Thus ultrasonic
energy has been applied in text i le industry, as well ,  for
the most part in soaking processes, and textile wash-
ing (5), bleaching (6-8) and dyeing (9-22).

Ultrasound application in textile processes compiles
heterogeneous systems in processing bath, with textile
substrates inside. However, mechanisms of ultrasound
action on the substrates, active substances and all fi-
bers related phenomena inside the bath are not clear
yet. This paper deals with investigation of ultrasound
action on textile substrates (bubbling and mechanical
characteristics of cellulose classical and micro fibers as
well as cotton fibers).

2.  EXPERIMENTAL PART

2.1 Ul t rasound in f luence on cel lu lose f ibers
swel l ing

Ultrasound inf luence on cel lulose f ibers swell ing at
25oC has been studied in order to better understand
ultrasound effects on wet textile processes. The inves-
t igations were done on the next text i le f ibers: Russian
cotton ST | 33/34 (100 fibers), ZW classical type fiber,
and ZW microfibers (50 fibers each).

The fibers were exposed to ultrasound action in dis-
til led water for few time intervals. The fibers diameters
changes were detected by using microscopy. The experi-
ments were done in ultrasound bath Sonic (SONIC -YU),
with frequency of 40 k and power of 1 50 W.
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Fig. 1 The cotton f ibers diameters changes, depending on the t ime of ultrasound treatment in dist i l led water.
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Fig. 3 The diameters changes at classical type cellulose fibers,

The histograms as well as the Table '1 point out the
cavitation effect as the major force behind the increased
f ibers swel l ing.  The u l t rasound induced 90 minutes

Table 1 The increase of the f ibers diameters (%)

depending on the time of ultrasound treatment in distilled water.

swell ing is equal to 24 hours swell ing without ultra-
sound. This is very important for wet textile processes,
primari ly for washing, bleaching and dyeing.

HrO H2O + Ultrasound (a0 kHz)
60 min 90 min 180 min60 min 90 min 180min 2 4 h

Cotton
ZW classical

ZW mikro

5-8%
6A%
8 . 1 %

7-12o/o

7.3o/o

17 .6%

12-29Y0
9.7%
22.9%

20-26%
12o/o
23%

9-1 3%
7 .9%
17.3%

11-22% 25,7 - 300/o
11 .4% 17 .6%
26.7% 28%o
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Table 2 The f ibers mechanical characterist ics, depending on the
way of treatment.

CONCLUSION

Cavitation caused by ultrasound contributes signifi-
cantly to text i le f ibers swell ing. On the other hand, i t
does not damage them in dried state.
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Russian cotton
cN/tex | (o/o)

SD SD
CV CV

ZW classical
cN/tex | (o/o)

SD SD
CV CV

0  m in

HrO -  90 min
wi thout  US

HrO -  180  m in
wi thout  US

40 k{z - 90 min

40 kHz -  180 min

20Q kHz - 90 min

600 kHz -  90 min

16 ,34
1 , 9 4
0.27
17 ,84
2,81
0,4

17,24
1 , 5 6
0,22
16,4
2,46
0,35
1 6 , 8 9
1 , 3 4
o']n

2.2 Ultrasound effects on the f ibers mechanical
characteristics

Cotton and cellulose fibers were treated in distil led
water for 90 and 180 minutes respectively, without and
with 40 kHz ultrasound treatment. The 200 and 600 kHz
ultrasound duration was 90 minutes.

The cotton fibers mechanical characteristics were in-
vest igated on USTER HVI 900 apparatus
(ZELWEGER) ,  wh i le  those  o f  ce l lu lose  f i be rs  on
VIBRODIN (LENZING). The statistically handled results
were shown at Tab. 2.

The cotton fibers exposed to ultrasound express a
weakening of the strength, and insignif icant elongation.
The maximal strength weakening is 6.5%, found for 90
minutes of treatment with 200 k{z ultrasound. No such
changes were found at the cel lulose f ibers. One could
say that ultrasound does not have a significant influence
on the mechanical characteristics, i.e. does not damage
them. That offers a lot of potential possibilities to ultra-
sound application in textile industry.

27.32
1 . 0 6
3.94
28,22
1 , 1 7
4,23
27,97
1 , 5 2
5 ,54
26.76

5 .29
26 .81

I  O +

o . l J

25.54
0 ,95
3 .81
26.02
1 . 9 5
7.64

7,2
v , z

J . U
7 q

0,3
3 ,5
7,6
0 ,2
3,0
7 ,3
0 ,3
4,2
7 ,7
o ,4
4,6
7 ,6
0 ,2
0 .2
7 ,3
0 ,3
4 ,0

1 8 , 7 9
2 , 1 2
0.3

1 5 , 8 4
3,09
0,44
17,94
2,63
0,37
15,7
4,04
0,57
19 ,84
2,6
o:,
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vpLyv uLTRAzvuKovVcH vrBRAcri s nOzruyMr FREKVENcTAMI NA ruapuelnvANtE
A MEcHarutcrE cHARAKTERTSnKy cELUlozovVcH vuArcer.r

Translation of Abstract:
Inf luence of  u l t rasound vibrat ions var ious f requencies on cel lu lose f ibers

swel l ing and mechanical  character ist ics

Ultrazvukov6 vibrdcie sposobuju stladenie (zhustenie) a zlom vo vodnom mediu t. j. oblasti s
vysokfm 6i nizkym tlakom. Samotnf zlom vytvdra bubliny, ktor6 sa roz5iruj0 a nakoniec, podas
stladenia podliehaj0 rozpadu a vytvdraj0 ndrazov6 vlny. Tento jav vzniku a rozpadu bublin (zndmy
ako kavitdcia) je v5eobecne zodpovedn'i za vd65inu fyzikdlnych a chemic$ich vplyvov ultrazvuku
pozorovanfch v syst6moch pevnd-kvapalnd a kvapalnd-kvapalnS, faza. Ultrazvukovd energia je
pouZivand v texti lnom priemysle rovnako v namdcacich procesoch ako aj pri pranf, cisteni a
farbeni texti lu.

PouZitie ultrazvuku v texti lnyich procesoch zahfna heterog6nne syst6my texti l ie v spracovatel'-
skom k0peli. Av5ak mechanizmy posobenia ultrazvuku na texti l iu, aktivne ldtky a v5etky vldkna
spojen6 s javmi vn0tri k0pela e5te nie sri zndme. NaSa prdca sa venuje vfskumu vplyvu ultrazvuku
na textfl ie (tvorenie bublin a mechanick6 charakteristiky celulozo4ich klasickfch mikrovldkien,
ako aj bavlnenyich vldkien). Vldkna boli o5etrene vo vode pri 25'C s pouZitim i bez ultrazvukovyich
vibrdci i  (n = 40 kHz) podas 90 a 180 min.  Ukdzalo sa,  Ze ul t razvukove vibrdcie pr ispel i  k zvf5eniu
napu6ania v ldkien v porovnani  s v ldknami neo5etrenl imi ul t razvukom. Po suSeni mal i  v ldkna ten
istyi priemer a mechanick6 charakteristiky neboli zhor5en6.

1 6 Vldkna a textil 9 (1) 1 2-16 (2002)



RHEOLOGICAL MODELS AND MEMORY FUNCTIONS OF
YARN EXTENSION

Stoj i l jkovic, D. T., Pej ic, D. M., Petrovic, V. M.

Faculty of Technology, Trg oslobodjenja 124, 16000 Leskovac, Serbia, Yugoslavia
E-mail: dragansto@yahoo.com (D. Stoiilikovic)
gagip@ptt.yu (D. Pejic) fax: +381 16 242-859

ON THE BASIS  OF  EXPERIMENTAL  RESEARCH OF YARN EXTENSION UNDER STANDARD
coNDtTtoNS oF EXAMTNATTON AND THE BAS|S OF THE MODEL (1-5) ,  RHEOLOGICAL
MODELS FOR THE FOLLOWING YARNS HAVE BEEN ESTABISHED: A) WOOLEN YARN, B)
coTToN YARN AND C) WOOL 70vo -  pES 30% M|XTURE. WOOLEN YARN RHEOLOGTCAL
M O D E L  H A S  B E E N  T M P R O V E D  r N  C O M P A R T S O N  T O  T H E  M O D E L  ( 1 ) .  l N  T H E  P A P E R  ( 1 ) ,
YARN EXTENSION HAS BEEN DEVIDED INTO ELASTIC AND VISCOELASTIC PART. ELASTIC
PART WAS PRESENTED BY MAXWELL'S MODEL AND VISCOELASTIC PART BY BURGER'S
M O D E L .  I N  T H I S  P A P E R ,  T H E  W H O L E  R A N G E  W A S  P R E S E N T E D  B Y  B U R G E R S ' M O D E L .  O N
THE BASIS OF RHEOLOGICAL MODELS,  USING LAPLASIAN'S,  TRANSFORMATIONS,  YARN
M E M O R Y  F U N C T I O N S  H A V E  B E E N  D E T E R M I N E D .

1.  INTRODUCTION

Knowledge of yarn mechanical properties is a very im-
portant factor in projecting of yarn processing techno-
logical processes. On of the most important properties
is force dependence (F) or stress (") - relative elonga-
t ion (e).

According to Burger's superposit ion principle, total
action of all cases of tension change or deformations in
viscoelastic materials is equal to the sum of individual
tensions or deformations of each of the cases.

For arbitrary law of tension or deformation change,
Boltzman's principle can be written in the form (8),

t

o(t) = E e(f )- J*C 
- t) 'dt (1)

0

1 t"

e(f  )  = Fo( t ) .  lv ( f  -  r ) .o( t ) 'dr  (2)
t r 6

where g and V are so called memory functions of ten-
sion and deformation. The essence of these functions
reflects in the fact that the influence of tension or defor-
mation change occuring at low argument r values is less
than the influence of later changes (at higher r values).

Table I shows woolen yarn measurement results

e o / o  0  0 . 5  1  1 . 5  2  2 . 5  3
o GPa 0 0 .68447 1.185 1.8027 2.49 3.166 3.723

ln other words, these functions show (memorize) the
influence of previous actions (at lower argument t val-
ues) on later act ions (at higher argument r values).

In this paper (7) , the method of viscoelastic materi-
als memory function using h's transformations has been
described.

2.  EXPERIMENTAL

In this paper, three softs of yarn have been examined:
a) woolen yarn T, = 21 tex, T-62, T. = 1 820 l lmTyp-62,

CV = 6.78 %:
b) cotton yarn T, = 10 tex,T, = 1820 1/m. CV = 16.7%
c) yarn produced from wool-PES mixture :70 % wool

and 30 % PES mixture, Tt = 1 25 tex, T-61 , T, = 1080
1 / m C V = 1 1 . 5 % .

The measurements were under the standard testing
c o n d i t i o n s  ( l o  =  0 . 5  m ,  l = 2 0 + 2 o C ,  e  =  6 5  x 2 0 / o ) , o n
the automatic tensionmeter of the Textechno firm. Be-
fore the measurements were carried out the yarn had
been left for 24 hours in standard conditions for attain-
ing moisture equilibrium and relaxation. A hundred and
twenty samples at a time were measured and for each
sample a stress (force)- relative elongation curve was
obtained. For each relative elongation percent, mean
force value was calculated.

Measurement showed dependence force (F) - rela-
tive elongation (e). In (8), the following expressions are

Table 2 shows cotton yarn measurement results

e o/o 3.5 4

o  GPa 4 .169  4 .397

4.5 5  5 .5
4.498 4.634 4.733

6  6 .5
4.829 4.911

e o/o

o  GPa
0
0

0 . 5  1  1 . 5  2
2.295 4.669 6.775 8.359

2.5
10.04

3
11.67

e o/o 7 7.5 8 8.5

o GPa 4.964 4.982 5.055 5.211
9  9 .5

5.248 5.376
e o/o 3.5 4

o  GPa 13 .45  15 .42
4.5 5  5 .5  6

17.43 19.47 21.62 23.577
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Table 3 shows woolen-PES mixture measurement results

e o / o  0  1  2
o GPa 0 4.544 8.272

3 4 5 6
12.358 16.168 19.547 22.8

n lo /o l  _ . ra
I

-  t c

_ 1 0

x x

e o / o  7  I  9
o GPa 25.61 28.052 30.126

1 0  1 1  1 2  1 3
32.189 34.126 35.979 35.632 x x

r X

e  o / o  1 4  1 5  1 6  1 7

o GPa39.358 41 .032 42.621 44.621
1 8  1 9  2 0

46.442 50.379 52.505

-  x 0
6 experim

-nDde l  ,  .  -5

Y Aaa^f
a  s r r v r  ,  l n'  -  _  t u

--.- .. --.'-.-------'-.'---'.'-.._-15

6 . s 7 7 . 5 8 8 . 5 9 9 . 5

t [7"1

(e)

( 10 )

e o/o 21 22
o  G P a 5 5 . 1 8 9  5 7 . 7 1 5

given for yarn diameter and yarn cross-section surface
determination (3):

for woolen yarn: d - 0.1539 mm, A = 1.86 10-to [rnt] .
for cotton yarn: d = 0.095 mm, A =7.1 1O-11[m'].
for wool-PES mixture: d = 0.1 1 mm ,
A = g.5 10-11[mr l .
S t r e s s o i s :  o = F / A

3.  RHEOLOGICAL MODELS FORMULATION

3.1 for woolen yarn

f n the paper (1-2) woolen yarn elongation rheological
model under standard conditions has been formulated.
Yarn elongation range has been divided into elastic and
viscoelastic part.

Elastic part was presented by lMaxwell's model, and
viscoelastic part by Burger's model. In this paper the
whole elongation was presented by Burger's model.

-: rrn-
, i 1  F

F - 1  E r  . - . - -

V V V V V

Fig. 1 Burger's model Fig.2 Leserich's model

Strain rate for Burgers model equals to the sum of
deformation velocities of Maxwell's and Kelvin-Voigt's
models:

t b u = t 6 * € 1 ( 5 )

Rheological equation of Burger's model can be writ-
ten in fol lowing form (1):

: Im .rlx . rlrE, + ImEr + IrE,n + o = I lm .suu U)E r  ' E t Er  'Er ,

General solution to the differential equation (7) equals
the sum of homogeneous and inhomogeneous parts
solut ions, i .  e. :

4.5  5  5 .5  6

F i g . 3

o = oh *  op = c,expf  - f  l+  c2exp[- f  l *  q,"e
\  r r l  \  t z )

where:

1 =

Tl,2

(8)

1'lm E. []F-l F

N{tl--,&\ Ml E, t:E 
\'\,A,I,AA-_,

Since the clamp motion is constant, strain rate can be
assumed as constant too, i.e. is, = const. In that case, the
differentialequation (6) can be given in the following form:

18

_ nr+ * n*gr * n,,.'E* t
2n*nt

Since: t  = [o/(1 00.r ') ] .e = [0,5/(1 00.0,0021 ].e =
2,3809524.e [s],
where: le = 0.5m - specimen length, v = 0.0021 m/s -
tensometer clamp motion mean velocity,

e :  (v / le) .100 = (0,0021/0,5) .100 = 0,42 rTt /s  = const

Constants C, and C2 are determined out from the
condit ion that atthe momentt = 0, o = 0, and d = 0. Re-
placing in (8) C1 = -C2 is obtained. Under the supposi-
tion that elasticity modulus and viscosity coefficients of
Kelvin's and Maxwell's models are the same, i.e. E, =
E1 = E and r11= Im = q, the expression (9) is:

I A  / F \

1  l o - f v c f  F'  _ \  /  -

' ' -zi
Constant C, values, E/r1 relation, i.e. elasticity modu-

lus E values and viscosity coefficients q, dre determined
from the following equations obtained by the replace-
ment of the experimental results in the equation (8), that
is: for e= 2o/o o = 2.49 GPa, for e = 5.5% o = 4.733 GPa
and for e = 9.5% o = 5.376 GPa, and since,

a1  =3+€  a2 - -3 - . 6 .  f  =  0 ,5
2  2  0 .21

6br.I!:Iq * tm .rbu =
tr1
r lrE, +rlmE1 +ryE,

Er 'Er

(6)
=  6 .  I k  ' I t  

1 o

woo l l  100%
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introducing the fol lowing symbols,

A = exP (-2artx) - exP(-2a rtx)
B = exP(-5.5a1fx) - exp(-S '5a2tx)
D = exP(-9.5a1fx)- exP(-9.5a2tx)

where x = Eln, a system of three equations with three

unknowns is obtained:

2 . 4 9 - 0 . 4 2 n = C ' A
4 . 7 3 3 - 0 ' 4 2 n = C ' B  ( 1  1 )
5 . 3 6 7  - 0 . 4 2 \ = C ' D

Solving the equation system (1 1) gives:

C = -9.1 1842: Eln = 0.036; E=19.66 kPa
and 11 = 54.61 12 cNs/m2'

Final expression of the dependence stress-relative
elongation, obtained on the rheological model basis,

that is to say by replacing the coefficients obtained and

the integration constant in (8), has the form:

o = -9,1 182[exP (-0.224029e) -
- exp(-0.0327399e)l - 0.229367 12)

Fig. 3 shows the results obtained on the basis of ex-
perimental research, and the results obtained on the

basis of rheological model (9). Relative error of the re-

sults experimentally obtained, or on the basis of rheo-

logical model is under 10% except at the beginning of

elongation.

3.2 For cotton Yarn

Cotton yarn elongation can be presented by

Leserich's body, which presents order relation between
Newton's and Kelvin's model: L = N - K.

Deformation veloci$ of Leserich's body is equalto the

sum of NeMon's and Kelvin's body deformation velocity.

Differentiation by time of the expression (16) gives the

differential equation of cotton yarn rheological model in

the form:

dnr  + eExq'  = o(nru + nr  )+ oE6 (17)

Since in this case 6 = const. And t = 0., equation (17)

comes to:

o(nru + lx  )+ oE6 = tEt  In  (18)

Differential equation solution (18) can be found in the

form:
( r . . \

- C . e x p l  -  - *  
f  l +  q p e  ( 1 9 )

\  t l x+ t lu  )

lntegration constant C is determined from the stafting

conditions, for t : O, o = 0. Dependence stress-time,
after the integration constant has been determined, has

the form:

(20)

where r t. = (qn + qd/Ex - relaxation time' Dependence
stress-relative elongation has the form:

l - ( r^ \ l
o  = rNr l  t -exn[ - rd* ' , ]  

I  
(21)

On the basis of experimental data and the depen-
dence obtained on the basis of rheological model for

cotton yarn, the following equation has been obtained
by approximation:

c = 67 ,1882411- exp(-0,0720731' e\l (22)

Under the supposition that dynamic viscosity coeffi-

cient for Newton's and Kelvin's model in Leserich's
model has the same value, the following viscosity has

been obtained: E = 967.83 cN/m2, n = 1 5997.zcNs/m2
and t, = 33.057 s.

Figure 4 shows the results obtained on the basis of

experimental research, and the results obtained on the

basis of rheological model (22).Relat ive error of the

o  [ M p a l

cotton 100%

X X

X

o = n*, [ , - " - r [ ; ) ]

t 1 : t p * 6 6 ( 13 )

Newton's and Kelvin's body deformation velocity are:

d N  =  9 ,  d k  =  o K  -  E l  
a x ,  ( 1 4 )

tlr''r tli tlx

Deformation for Kelvin's bodY is:

sx=€XPt #) |-,,.f1"*"*'[*') "] 
(15)

a [%]

After replacement (15) in (14), deformation velocity is

obtained in the form:
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e I%l
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results experimentally obtained, or on the basis of rheo-
logical model is under 12o/o.

3.3 For yarn produced from wool-PES mixture

Extension of wool 70% - PES 30% mixture can be
presented by Burger's model. Formulation and deriva-
tion of rheological equations are the same as for woolen
yarn. On the basis of experimental results, bordering
conditions necessary for ceftain equations solution and
for certain coefficients determination have been estab-
l ished.

C = 211 .0036; E/n = 0.027; E = 19.8566 kPa
and q =714'28 cNs/m2'

Final expression of dependence tension-relative elon-
gation has the form:

o = -21 1. 0036 [exp(-0.0 1 683022. r)] *
+ 211.0036[exp(-O.002a55a9. e)] 

es)
+ 2.999975

Figure 5 shows the results obtained on the basis of
experimental research and the results obtained on the
basis of rheological model (9). Relative error of the re-
sults obtained experimentally and on the basis of rheo-
logical model for wool - PES mixture is under 8%.

4.  MEMORY FUNCTION DETERMINATION

Yarn rheological models memory functions have been
determined using Laplace's transformations in the fol-
lowing way:

I"*49-0=io,+ e4)?u "  e f *  7u '  a t '

where o and s are tension and deformation of yarn ob-
served as one-dimensional continuum. Coefficients a*
and b, are bearers of mechanic characteristics of basic
rheological  models which make the complex yarn
model.

Adequately applied Laplace's transformations to (24)
give integral presentation of relations between tension
and deformations which, depending on the mutual co-
efficient relation m and n, can have the following forms:

20

a ) m = n

b ) m > n

o(f) = ic,'-*r('-k)(r). ii+# . 
"o*(r-,) 

. e(r)dr
k=n b k=1 rn (cx )

e(f) = ii^!{gl. sg,(f-,) .o(r)dt (26)
i* '=loi ' (F*) 

-\  /

c ) m c n

l n n /

o(f ) = ii 
on. t"* ) . ,a* (r-t) . e( r)dr'o x'=1 Pi ("* )

e(r) =,I_*D*"'H)G)-,- 
i:k# 

sgr(t-'l) ogv6,Q7)

where P,(p) and Q,"(p) are certain polynomials appear-
ing in the transformation procedure, ok and B* are their
roots, and polynomials Rn_, and Sr_, are remainder of
the division of Q'.(p) with P'.'(p) and P.(p) with Q,"(p),
respectively.

Comparing with Boltzman's superposit ion low it  is
possible to determine memory functions g(t-t) and ry(t-
t)  in the form (1 and 2).

Using previously mentioned procedure and under the
supposi t ion of  equal  rheologica l  constants of  s imple
mode ls  w i th in  the  comp lex  ones ,  express ions  fo r
memory functions of Burgers':

y ( f - t ) =

and Leserich's rheological model are obtained:

Diagrams of these functions for the examined yarns
are given in Figure 6 (yarn 1), Figure 7(yarn 2) and Fig-
ure 8(yarn 3).

f n

o(r) = Ae(r).  i t  kl '" i '  .  
"a*(t-r) 

.e(t)d:
o k=l P'l ( c/,. )

e(r) = Bo(r). ilk#t' sg*(r-,) .o(r)dr (25)
9 k='

a(r -,) = +ft* - 2)e;(Js-siit-').1+
nvc i \  /  

l

.+[f * * 21"-i(G.s)i'-'rI
NVCL J

1[,. "-i"-''1qL l

p2 -5rr- . t  ' ,  (  -Er,- . , )
g ( t - r )= i - e  2n '  . ' ,  V ( f - r )= '  I  t * e  n " '  I8n  q [  

)
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Analysis of the relation E/q influence gives the following results:
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Woolen yarn tension memory functions in the range
up to t / t  = 0.998 have the same value, approximately
equal to zero, which means that yarn memorizes pre-
v ious tension states wel l  F ig 6a.  In  the range f rom
r/t:  0.998 to 1 that inf luence rapidly increases, there-
fore the inf luence of the previous state decreases,
Fig. 6b. In other words, yarn memory of the previous
tension states is poorer. With memory function, defor-
mations to the value r/t = 0.9998 yarn memory of the
previous deformation states is good (memory function
has the constant value), Fig. 6c. In the range between
r/t = 0.9998 and 1, the influence of the previous yarn de-
formation states weakens, Fig. 6d.

For cotton yarn tension and deformation memory
functions have linear character, Fig. 7a,7b, but their val-
ues are small ,  which means that the inf luence of the
previous yarn states is great, i.e. the function memo-
rizes previous tension and deformation states well.

ln wool-PES mixture, yarn memorizes well previous
tension and deformation states to the relation r/t: 0.95
i.e. r/ t  = 0.9985 and Fig. 8a, 8c. In the range up to the
relation flt= l the influence of previous yarn tension and
deformation states decreases Fig. 8c, 8d.

Figs. 9a, b, c, d show woolen yarn memory functions
when the relation E/n has values 0.1 ;1 and 10. Charac-

22
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ter of tension and deformation memory functions is the
same as for the examined yarn.

For cotton yarn, for the same E/r1 values, memory
function character does not change. Memory function
values change. Yarn memorizes previous state better
i f  the memory function has a smaller value, Fig. 10a, b.
Memory function character is the same as for the ex-
amined yarn.

For wool-PES mixture, changing the relat ion E/r1,
memory function character is the same as for the ex-
amined yarn.

4.  CONCLUSION

On the basis of experimental examination of yarn
extension under standard examination conditions, rheo-
logical models of the examined yarn have been estab-
lished. For woolen yarn and wool-PES mixture, the ex-
tension was presented by Burger 's  model .  This
improved the a l ready ex is t ing rheologica l  model  of
woolen yarn (1) which woolen yarn extension presented
by Maxwell's and Burger's model. Cotton yarn was pre-
sented by Leserich's model. The examination results
have showed that rheological models represent yarn

1 0 r 2

1 0 8

1 0 4
r/1

U . J

0.25

u.z

0 . 1 5

0.'1

0.0s
n

0.99

F ig .  11a
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extension well .  Adequate physical values have also
been determined for the yarns: E, 11 and r.

On  the  bas is  o f  rheo log ica l  mode ls  and  us ing
Laplasian's transformations, yarn memory functions
were determined. lt was found out that woolen yarn and
wool-PES mixture memorize previous tension and de-
formation states well up to the relation r/t = 0.95. For cot-
ton yarn, tension and deformation memory functions are
l inear. The inf luence of previous tension and deforma-
tion state is also significant, Changing the relation E/q
does not change the memory function character but
only their values.
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REOLOGICKE MODELY -
PREDLZCruIN

Translation of
Rheological  models and memory

PAMATOVE FUNKCIE
PRIADZE

Abstract:
functions of yarn extension

Na zdklade exper imentdlnych vyis ledkov predlZenia pr iadze za Standardnlch podmienok
sledovania a modelov (1-5) bol i  zaloZene reologick6 modely pre nasledovnt i  pr iadze:

A) vlnend priadza
B) bavlnend pr iadza
C) zmesn 6, priadza 70% vlna - 30% PES
V porovnanf s (1) bol  reologick!  model z lep5en!.  V prdci  (1)  predlZenie pr iadze bolo rozdelen6

na elastickf a viskoelasticku dast. Elastickd cast bola predstavend Maxwelovyim modelom a
viskoelast ickd cast Burgerovl im modelom. V tej to prdci  cel f  rozsah (rozpdt ie,  interval)  bol
spracovanf podl'a Burgerovho modelu. Stanovenie pamdtovej funkcie bolo urden6 reologicklimi
modelmi pouZitim Laplace-ovlich transformdci[.
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SIMULATION OF SPINNING PROCESSES, SYSTEMS
AND FIBRE PRODUCTS

URSINY.  P .

Technical University of Liberec, Czech Republic

1.  ln t roduct ion

The development of scientific and research methods
is an impoftant condition of successful solution of new
spinning systems and optimization of present techno-
logical systems in the spinning mil l .

The development of spinning machines of al l  techno-
logical stages is dist inguished by a great effort to
achieve high productivi ty. Texti le technological
processes in these machines

proceed under conditions of high operating speed
and at the same time it is necessary to

guarantee a required quality of the appropriate length
textiles and especially of the final yarn in the point of
view of significant utility properties as for example mass
irregularity, strength. The optimization of a textile tech-
nology process and the highest possible degree of uti-
l izat ion of technological reserves of a given spinning
system under the above mentioned condit ions of high-
standard kinematic parameters of the process are condi-
tronal on the utilization of new up{o-date methods of theo-
retical and experimental research. This trend became
evident especially in relation to the successful develop-
ment of rotor spinning machines, which at the same time
has brought many stimulatives to the sector of research
methods of the proresses of textile technology.

Taking into consideration the constantly growing im-
portance of these modern methods and the wider ap-
pl icat ion of them on further spinning machines, we of-
fer  you the fo l lowing out l ine of  these sc ient i f ic  and
research problems together with some notes of some
signif icant appl icat ions.

2. The kinds of models of technological
processes, systems and f ibre products

The classification of applied models can be done from
various points of view. We wil l  use the classif icat ion
method issuing from the character of the basic concep-
tion of a fibrous product and of the technological envi-
ronment where the respective process is going on.

With these two basic aspects of the specified research
problems, the fol lowing possibi l i t ies can be stated:
a) the quantities expressing the character or character-

istic propefty of a fibre product, can be
- determined or
- random

24

b) the mechano-physical action defining the character
of the technological environment can be character-
ized as
- determined or
- random.

It is evident that altogether it is possible to find 4 com-
binations with corresponding solut ion methods

Research
method
model

Character Character of the
of the f ibrous technological

product environment

mechano-
-physical

model

probability model
determined random

random random

dynamic model random determined

In case of the above mentioned models we apply
adequate theoretical knowledge, while the theory of
random processes (the statistic dynamics) that we ap-
ply in connection with the dynamic models is understood
as an extension of the probabil i ty theory to a descrip-
t ion of random variables that can change according to
a non-random parameter  ( t ime or  length) .

The solut ion results of the research problems of the
specif ied technological sphere are the fol lowing:

The basic research knowledge:
o c lear ing up the substance and the laws of  the

present  as wel l  as of  qui te  new spinning pro-
cesses and systems

o definition of the character of production of the re-
sulting fibre product, of its final structure and prop-
erties.

The applied research knowledge:
o definit ion of inf luential parameters of a spinning

system
o evaluation of effectiveness of technological func-

t ioning of a spinning system
. optimization of the technological functioning of a

spinning system
. projecting new technologies and new technologi-

cal systems

3. Application of models of technological
processes, systems and f ibre products

A survey of representative applications of individual

determined determined
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models will be presented, together with the basic char-
acteristics of the research problems:

The dynamic model

Research method:Application of selected rules of the
random function theory.

Princifle of the solution procedure; A conception of
the technological system as a stat ionary, l inear, dy-
namic system.

Definition of the auto-correlative function of the mass
of short segments in a l inear f ibre product.

Result of the solution procedure; The modulus of the
relative transfer function and its technological analysis,
the quadratic mass short-term unevenness of the result-
ing l inear f ibre product, the determination of the inf lu-
ence of technological factors on the levelling effective-
ness of  the speci f ied spinning system, def in i t ion of
condit ions for optimizing the result ing product from the
mass short-term unevenness point of view.

General characteristics of the research problelns so-
lution:

Transformation of mass unevenness byspinning systems.
Selected technological applications:
- flats card with a drafting mechanism [1] - evalu-

ation of the levelling effectiveness
- a system of successive and combined doubling

[2] - levelling effectiveness, the resulting quadratic
unevenness, the technological causes of an in-
creased levelling effectiveness, the effect of re-
placement of spinning rotors with the increasing
revolution frequency

- system of cyclic doubling [3] - the resulting qua-
dratic unevenness, the influence of the collecting
surface diameter of the spinning rotor, require-
ments on the fibre flow taken over by the collect-
ing surface

- the separating device of the OE-spinning system
l4l - influence on the structure of the mass un-
evenness of the fiber flow.

The probabi l i ty  model

Research method: Application of selected knowledge
of the probability theory

Principle of the solution procedure; A probability de-
scription of a process in the transition and other tech-
nological spheres, application of the theory of Markov
absorption chains and of fufther probability theory rules.

Resu/f of the solution procedure; The time parameters
of the fibre transport through the system (mean value,
dispersion,variance, probabil i ty distr ibution), probabil i -
ties of a specified phenomenon (breakage), conditions
of the optimum level of the process indicators.

vldkna a textil I (1) 24-28 (2002)

General characteristic of the solved research prob-
lems:

Fibre transport and fibre position in complex spin-
ning systems, process failures.
Selected technological applications:
- roller card [5]- relation between the carding pro-

cess and the resulting sliver structure, blending
effectiveness

- air transport channel of a rotor transpoft system
[6] - additional separating effectiveness and op-
timization of the channel length

- breakage rate of an OE-spinning system t7l -
breakage probability in dependence on techno-
logical and material quantities.

The mechano-physical model

Research method:Application of the rules of mechan-
ics, pafticularly of the statics, dynamics, elasticity and
strength, with respecting the textile fibre material speci-
ficity.

Prindfle of the solution procedure; Conception of the
package body as an elastic isotropic or non-isotropic
body using characterist ic boundary and deformation
condit ions.

r9esu/t of the solution procedure; Radial trends of the
radial, tangential and axial tension in a package body.
. Radial trend of the winding force fulf i l l ing the condi-
t ion of a constant tangential tension in the package
body in dependence on the radius, optimization for get-
ting higher uniformity of the deformation properties of
the thread package.

General characterisfics of the research problem so-
lution:

The mechano-physical influence of a technological
device on a f ibre material,  mechanical effects in
package bodies.
Selected technological applications:
- internal mechanical package structure [8]- radial

trends of the radial,  tangential and axial tensions
in a package body

- deformational propefties of the wound thread and
optimization of the radial course of the winding
force [9]- influence of the tangentialtension in the
package body on the deformational properties of
the wound thread and possibi l i t ies of inf luencing
the uniformity of the deformational properties.

4.  Conclus ion

A long-term applying of models of spinning processes,
systems and fibre products, together with solutions of
concrete technological problems of the spinning tech-
nology area, particularly of the OE-rotor spinning sec-
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tor, enabled us to solve a number of complex research
topics.

At the same time, a fairly large complex of research
methods has been developed. l t  is useful to do their
systematic classification that would enable an effective
choice of appropriate procedures in course of solving of
f urther, new technological problems.

ln the above mentioned survey, we are stating only
the most important applications that have been also
published. lt is, of course, an open system that can be
further complemented. The selected system starts from
technological problems and from the pertaining theoreti-
cal natural science knowledge.

We can assume that within the frame of development
of new unconventional spinning systems and with the
optimization of the existing present spinning systems,
a fufther development of research methods of model-
ing will also take place. Such methods represent an ef-
fective and prospective instrument of research solution
of spinning technology problems.

Acknowledgement: The present work is sponsored by the re-
search grant GAe R 106/01/0565

1. Uvod

Vfvoj vedecko-vyizkumnlich metod je d0leZitou pod-
minkou rispd5n6ho ie5eni novlich spiddacfch syst6m0
a optimalizace soudasnlch technologickfch syst6mri
v piddelndch.

Vlivoj piddelnickyich stroj0 v5ech technologickfch
stupn0 se vyznacuje usilim o dosaZeni vysok6 vfrob-
nosti. Textiln6-technologick6 procesy problhajf na t6chto
strojich v podminkach velkfch provoznich rychlosti, pii-
dr'mlje tieba zajistit poZadovanou kvalitu pilslu5n6 d6l-
kov6 textilie a zejm6na findlni piize z hlediska iady dfr-
leZi ty ich uZitnfch vlastnost i  jako napi.  hmotov6
nestejnom6rnosti, pevnosti.
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Optimalizace textiln6-technologick6ho procesu a co
nejv6tS i vyu Z iti tech no I og i ckyich r ezeN dan6 ho s pidd a-
ciho syst6mu v uvedenyich podmlnkdch vysotcrich [rov-
ni kinematickfch parametr& procesu jsou podm[n6ny
vyuZivdnim no4ich modernlch postup0 teoretick6ho
a experimentdlniho uizkumu. Tento trend se projevil ze-
jm6na v souvislosti s usp65nfm vyivojem rotorovlich
dopiddacich stroj0, ktery zilroveh piinesl mnoho nor4ich
impuls0 na fseku 4izkumnfch metod textiln6-techno-
logickfch procesi.

Vzhledem ke stdle rostoucimu niznamu t6chto moder-
nlch postupfr a roz5iiujicise aplikaci na dal5ipiddelnick6
stroje, uvedeme ndsledne piehled t6to v6decko-uizkum-
n6 problematiky spolu s uvedenfm rniznamnfch aplikaci.

t1l

tzl

t3l

I4l

t5I

t6l

t7l

l8l

tel

MODELOVANi PnAoruiCH PROcESU. SYSTEMOn vIAxENNVcH PRoDUKTU

Translat ion of Art icle:
Simulat ion of spinning processes, systems and f ibre products
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2. Druhy modelt technologickfch procesu,
syst6m0 a vl6kennich 0tvarfr

elendniaplikovanych model0 je moZno prov6st podle
riznfch hledisek. Piijmeme zp0sob clen6nf, kteryt vy-
chdzi z charakteru zilkladnfho pojeti vldkenn6ho pro-
duktu a technologick6ho prostiedi, ve kter6m piislu5nli
proces probfhd.

U t6chto dvou zdkladnich strdnek dan6 v6decko-r4iz-
kumn6 problematiky m0Zeme konstatovat ndsledujici
moZnosti:
a) Veliciny vyjadiujfci charakter vldkenn6ho produktu

resp. jeho charakteristickou vlastnost mohou b;it ve-
l icinami
- determinovanfmi
- ndhodnlimi

b) Mechanicko-fyzikdlni p0sobenf, kter6 urcuje charak-
ter technologick6ho prostiedf lze charakterizovat ja-
ko pfrsobenf
- determinovan6
- ndhodn6

Je ziejm6, 2e mtleme nal6zt celkem 4 kombinace
a jim odpovidajfci ie5eni.

Vddecko-vfzkumnd
metoda
- model

Charakter Charakter
vldkenn6ho technologick6ho

produktu prostiedi

Mechanicko-fyzikdlni

model
determinovanyi determinovan6

Pravddpodobnostnf
model

determinovanyl ndhodn6
n6hodni ndhodn6

Dynamickf model n6hodnyi determinovan6

V pifpade uvedenfch model0 aplikujeme adekvdtni
teoretick6 poznatky s tlm, Ze teorii ndhodnfch proces0
(statistickou dynamiku), kterou aplikujeme v souvislosti
s dynamickyimi modely chdpeme jako roz5i ienI teorie
pravddpodobnosti na popis ndhodnfch velicin menlcfch
se podle nendhodn6ho parametru(casu nebo delky).

Vfsledkem ie5enI v6decko-vfzkumn6 problematiky
z dan6 technologick6 oblasti jsou:

Zakladn{ v6d ecko-rnizku m n 6 poz n atky:
o objasn6nipodstaty azilkonitostidanfch i zcela no-

Wch spiddacich procesi a syst6m0
o urcenI charakteru tvorby vfsledn6ho vldkenn6ho

produktu, jeho 4isledn6 struktury a vlastnosti.

Apl i kovan6 v6decko-vlizku m n6 poznatky:
o urcenl vlivnyich parametrri spiadacfho syst6mu
o hodnoceni udinnosti technologick6 funkce spidda-

ciho syst6mu
o optimalizace technologick6 funkce spiddaciho sys-

t6mu
o ndvrh nornich technologila nor4ich technologictgich

syst6mri

vldkna a textil I (1) 24-28 (2002)

3. Apl ikace model& technologickl ich proces&,
syst6mfr a vl6kennfch utvarrj

Piehled vybranlich aplikaci jednotlivlch modeli spo-
lu se zAkladni charakteristikou vedecko-vfzkumn6
problematiky.

Dynamicki model

Vddecko vyzkumnd metoda; Aplikace vybranfch zit-
konitostf teorie ndhodnfch funkcf.

Princip postupu ie\eni: Pojetf technologick6ho sys-
t6mu jako staciondrnlho, linedrnfho, dynamick6ho sys-
t6mu. Ur6enf autokoreladni funkce hmotnosti kratkfch
risek0 li nedrnlho vl6kenn6ho produktu.

Vysledek postupu ieSeni: Modul pom6rn6 pienosov6
funkce a jeho technologickd analyiza, kvadratickd nes-
tejnomdrnost hmotnosti kratkyich risek0 vfsledn6ho li-
nedrnlho vl6kenn6ho produktu, ur6enI vlivu technologic-
lqich faktor0 na vyrovndvacf 0cinnost dan6ho spiddaciho
syst6m u, u rcen f pod m fnek zlcval itn6n f 4isled n6ho prod u k-
tu z hlediska hmotov6 nestejnom6rnosti.

C e I k ov dt c h a ra kte ri sti k a ie 5e n 6 v dd e c ko -v yzku m n e
p ro b I e m ati ky : T r ansf orm ace h m otov6 nestej n o m 6 rnosti
spiddacimi syst6my.

V y bran e tech n ol og i c ke apl i kace
- vfckovf mykacf stroj s prritahovlim ustrojim [1] -

hod nocen i vyrovndvaci Ici n nosti
- syst6m postupn6ho a kombinovan6ho druZenil2l-

vyrovndvacl 0dinnost, uislednd kvadratick6 nestej-
nom 6rnost, tech nolog icke piici ny z4i5e n6 vyrovn d-
vacf fcinnosti, vliv vfmdn spiddacfho rotoru pii
rostouci f rekvenci otdcenf

- syst6m cyklick6ho druZenf [3] - rnislednd kvadra-
ticka nestejnomdrnost, vliv primdru sbern6ho po-
vrchu spiddaciho rotoru, poZadavky na vldkennf
tok piejimanli sbdrn;im povrchem

- ojednocovaci ustrojr rotorov6ho dopiadaciho sys-
t6mu [4] - vliv na strukturu hmotov6 nestejnom6r-
nosti  vldkenn6ho toku

P ravdd pod obnostn i mode I

Vddecko-vyzkumnd metoda: Aplikace vybranfch po-
znatkfr z teorie pravd6podobnosti.

Princip postupu ieien i: Pravd6podobnostni popis pro-
cesu v piechodovlch a dal5ich technologickfch oblas-
tech, aplikace teorie markovskfch iet6zcfi absorpcnfch
a dalSich zdkonitostf teorie pravddpodobnosti.

V,isledek postupu ieseni: Casov6 parametry trans-
portu vldkna syst6mem (stiednihodnota, rozptyl, prav-
ddpodobnostnf rozd6leni), pravd6podobnosti urcit6ho
jevu (pietrhu), podmfnky optimdln[ lrrovnd ukazatel0
procesu.
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Celkovd charakteristika ie5ene vddecko-vyzkumne
problematiky: Transport a poloha vldken ve sloZitfch
spiddacfch syst6mech, poruchy procesu.

V y bran e tech n ol og icke apl i kace :
- vAlcovf mykacf stroj [5] - vztah procesu mykdni

a struktury vlisledn6ho pramene, smd5ovacf ucin-
nost vzduchovf dopravni kandl rotorov6ho dopid-
daciho syst6mu [6] - piidavnd ojednocovaci0cin-
nost a optimalizace d6lky kandlu

- pietrhovost u rotorov6ho dopiddaciho syst6mu
[7] - pravdEpodobnost pietrhu v zdvislosti na tech-
nologickfch a materialovlch velicindch.

Mechanicko-fyzi kdl n i  model

Vddecko-vyzkumnd metoda: Aplikace zdkonitosti me-
chaniky, zejm6na statiky, dynamiky,pruZnosti a pevnos-
ti s respektovdnfm specifiky textilnfch vldkennlich ma-
teridl0.

Princip postupu ieieni: Pojetitdlesa ndvinu jako pruZ-
n6ho izotropniho nebo anizotropnfho t6lesa pii pouZiti
charakteristickyich okrajovlich a deforma6nich podmi-
nek

V,isledek postupu ieieni: Radidlni pr0b6hy radidlni-
ho, obvodov6ho a axidlniho namdhAnf v tdlese ndvi-
n u. Rad idl nf pr0b6h navljeci tahov6 sily splnuj ici podm in-
ku konstantniho obvodov6ho namdhdnf v t6lese ndvinu
v zdvislosti na polom6ru, optimalizace pro dosaZeni
vy55i stejnom6rnosti deformacnlch vlastnostl navinut6
nit6.

C e I kov a ch arakte ri sti ka ie 5e n i v dd e c ko -v yz k u m n e
p ro b I e m ati ky : M ech a n i cko-f y zikalm p 0 so be n I te ch n o I o -
gick6ho ristrojr na vldkennyi materidl, mechanick6 ucinky
v t6lesech ndvinu.

V ybran e tech nolog ic ke apl ikace :
- vnitinf mechanickd struktura ndvinu [8] - radialnf

pr0behy radidlniho, obvodov6ho a axidlniho na-
mdhdniv te lese ndvinu

- deformacnlvlastnosti  navinut6 nite a optimaliza-
ce radidlnrho pr0b6hu navrlecftahov6 sily [9]- prl-
sobeniobvodov6ho namdhdniv tdlese ndvinu na
deforma6ni vlastnosti  navinut6 nitd a moZnosti
ovl ivnovdnf stejnom6rnosti  deformadnich vlast-
nosti.

4. ZAvEr

DlouhodobA aplikace model0 piddnfch proces0, sys-
tdmi a vldkennlich 0tvar0 pii ie5eni konkretnfch tech-
nologiclqich probl6m0 z oblasti piddelnick6 technologie
a zejm6na z 0seku rotorov6ho dopidddniumoZnila vy-
ieSit iadu sloZityich v6decko-vyzkumnfch t6mat.

Soucasn6 se vytvoiil relativnd rozsdhlf soubor v6dec-
ko-vfzkumnfch metod a je ticeln6 prov6st systematic-
k6 clen6ni, kter6 umoZnI pohotovf 4ib6r vhodnfch po-
stup0 pr i  ie5enf  dal5 ich novfch technologickfch
probl6m0.

V uveden6m piehledu je uveden pouze uibdr d0leZi-
tlich aplikaci, kter6 byly t62 publikovdny. Piirozen6 jde
o otevien;i syst6m, kery m0Ze b;it dale dopliovdn.Zvo-
lenf syst6m vychdziz technologick6 problematiky a od-
povid aj iclch teoreti cklch piirod oved nf ch poz n atk&.

Lze piedpoklddat, 2e v ramci nivoje novlich nekon-
vencnich dopiddaclch syst6m0 a pii optimalizaci stdvaji-
cfch dojde k dalSrmu rozvojivedecko-uizkumnfch metod
modelovdn[, ktere piedstavuji efektivni a perspektivnI nd-
stroj v6decko-vfzkumn6ho ie5eni dan6 problematiky
technologie pieden[.
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z vEDEcKovVsKUMttVcH n vYvo.tovVcH pRAcovisr

Visledky posudzovania zhody ostatnych urdenich
vlirobkov vo VUTCH-CHEMITEX spol. s r. o., Zilina,

Autorizovan6 osoba SKTC-I 19 za rok 2001

Evaluation of results of conformity assesment regarding
other specified products in VUTCH-CHEMITEX Ltd. Zilrna,

Authorized Body SKTC-119 for the year 2001

Herchlovd, l .

VUTCH-CHEMITEX spo/. s r. o.,Zitina, Autorizovand osoba SKTC-I19

Vlisledky posudzovania zhody ostatnfch ur6enfch
vfrobkov vo VUTCH-CHEMITEX spol. s r.o.,  Zi l ina
uvddzame v tabulkovom prehlade.

TureckoOstatn6
7% 1% nzia

Europa
73%

Graf 1 Prehl'ad o teritori6ch importu textilnyich a odevnyich 4irobkov,
ktor6 podliehaj0 certifik6cii na trhu v Slovenskej republike
za rok 2001

V hodnotenom obdobf AO SKTC-1 19 zaevidovala
1663 Ziadost i  na vykonanie sku5ok v lastnost i  typu
vlirobku, na posudenie zhody vzorky typu 4irobku a
vydanie certif i kdtu typu lni robku.

Z celkov6ho poctu vydan;ich certifikdtov za rok 2001
predstavovalv podte vydanyich certifikdtov dovoz 81,3 %.

Vyirobcovia v rdmci SR su zastripeni na trhoch SR
textilnfmi a odevnyimi rnirobkami 18,7 % z celkov6ho
poctu vydanfch certif ikdtov.

Prehl'ad o teritoriach importu textilnlich a odevnfch
vfrobkov, ktore podl iehaj0 cert i f ikdci i  na trhu v Slo-
venskej republike za rok 2001 uvddzame v grafe 1 .

V pocte vydanyich potvrdenio zhode najviic5f podiel
zastupujri textiln6 podlahov6 krytiny celkom 61,2 o/0,

vfrobky spotrebnej ch6mie su zast0pen6 36,0 % a
Sijacie nite predstavuju 2,7 o/o.

Teritoridlny prehlad vydanyich potvrdenl o zhode na
textiln6 podlahov6 krytiny a vlirbky spotrebnej ch6mie
uvddzamevgra foch2a3 .

Teritoridlny prehlad vydanfch potvrdeni o zhode na
Sijacie nite uvdd zame v grafe 7 .

Z celkov6ho poctu vydanfch cert i f ikdtov bolo AO
SKTC-1 19 vydanfch 29 odmietnutf potvrdit zhodu, 6o
predstavuje 1,7 %.

Pocet Celkovo Tuzemsko Dovoz

Zaev idov anych 2iadosti
- z toho zaevidovanyich Ziadosti na vlirobky modulu a

1663 214
246 41

1449
205

Vydanlich certifikdtov
- z toho neur6en6 vfrobky

1 4 1 8
1 3

1745 327
3 1  1 8

Vydanych potvrdenf o zhode 258 1 0 248

Vydan6 odmietnutia potvrdit zhodu
- z toho vydan6 odmietnut ia potvrdi t  zhodu na vfrobky modulu
- z toho vydan6 odmietnutia potvrdit '  zhodu na vfrobky modulu

29
9
20

29
9
20

a
c
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lrlenecko

Belgicko

Rakusko

Mad'arsko 

"[k6 
Britdnia 

Sv6dsko

Grat 2 Teritori6lny prehl'ad vydanlch potvrdenl o zhode na textiln6
podlahov6 krytiny zarok 2001

Mad'arsko Polsko USA
l.,lenecko

Bosna a

Flercegovina

Slovenskd

republika

Spanielsko

Talians ko

U E S A d

republika

Graf 3 Teritoridlny prehl'ad vydanlich potvrdenIo zhode na vyirobky

spotrebnej ch€mie za rok 200'1

Znfteny pocet odmietnuti potvrdit zhodu oproti pred-

chAdzlucim rokom je z dovodu zmeny v Metodickfch
pokynoch UNMS SR, ktor6 umoZnuju opakovanie vlast-
nosti  nevyhovujucej skt i5ky po novom odbere typu
r4irobku z r4iroby alebo zo skladu vlirobcu, doddvatela.

Prehl 'ad o odmietnut i  cer t i f ikovat  typy text i ln l ich
a odevnych vyirobkov z dOvodu prekrocenia l imitov
obsahu nebezpecnfch ldtok stanovenfch ako technick6
poZiadavky podla Nariadenia vlady c. 400/1999 v sti-
lade so zdkonom c. 26411999 Z.z. v zneni neskor5fch
predpisov zarok2001 uvddzame v grafe 4.

Prehl'ad o podiele teritorif na odmietnutipoturdit zhodu
textilnyich a odevnlich vfrobkov v roku 2001 uvadzame
v grafe 5.
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Grat 7 Teritoridlny prehl'ad vydanfch potvrden[ o zhode na nite za
rok 2001

osta tne  fo rmaldehyd +

( rozmerore  s ta los t i

zmeny )  vy fa rben ia

50k 50,'b
pH + st6 lost i

vyfarbenia
5%

Zke kovy (Cu,
Ni ,  c0

15o/o

t a 2 k e  k o v y  ( N t

+  s t a l o s t i

vyfarbenia

J / O

st6lost i
vyfarbenia

50%

Graf 4 Prehlhd o odmietnutlcertifikovat typy textilnfch a odevnyich
rnirobkov z dovodu prekrodenia limitov obsahu nebezpednfch
l6tok stanovenyich ako technick6 poZiadavky podl 'a Naria-
denia vl6dy e,. 400fi999 v s0lade so zdkonom 6.26411999 Z.
z. v znen( neskorSfch predpisov za rok 2001

Z celkov6ho poctu odmietnuti potvrdit zhodu na vy-
robky modulu a bolo celkom 77,8% vydanfch na textiln6
podlahov6 kryt iny a 22,2 o/o na vfrobky spotrebnej
ch6mie.

Dovody odmietnutia potvrdit zhodu u textilnfch podla-
hovych krytfn boli nasledovn6:

- nlzka stdlost vyfarbenia vo vode
- nizka stdlost vyfarbenia na svetle
- nedodrZanie menovitej hodnoty celkovej pto5nej

hmotnosti
- vysok)t obsahu formaldehYdu

Madarsko
14o/o

B e l g r c x o

430,/o

nll

5%

tsa
FrancuzsKo
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Ostatn6
(Maroko,

Madagaskar ,
Brazi l ia)

20%

eesk6
republ ika

5%

Europa
(Nemecko,

Pol'sko)
15%

Ala  ( l nd ia ,

Ta iwan ,

Bang lad65 ,

Pak is tan ,

e ina)
60%

Graf  5  Preh l 'ad o  podie le  ter i tor i i  na odmietnut r  potvrd i t  zhodu
textilnlch a odevnfch vfrobkov v roku 2001

Terito ri dl ny preh l'ad vydanfch od m ietn uti potvrd it zhod u
na textiln6 podlahove krytiny uvedzame v grafe 6.

Dovody odmietnutia potvrdit zhodu na vlirobky spo-
trebnej ch6mie boli nasledovn6:

Europa (Nemecko, Belgicko, Rak0sko, Franc0zsko, Anglicko)

Graf 6 Teritoridlny prehl 'ad odmietnuti  potvrdit  zhodu na text i ln6
podlahov6 krytiny za rok 2001

- vysoka strata pevnosti
pran[.

V tejto skupine vlirobkov
z Ceskej republiky.

tkaniny po 25-ndsobnom

su vyirobky povodom len
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ZO ZAH RANICNYCH CASOPISOV

Schadstof f f re ie,  haut f reundl iche,  hygienische
Texti lausruestung durch Einsatz von Chitosan
Uprava textfli ipouZitim chitosanu je prrjemnd na dotyk,
hygien ick A a bez Skodlivin
MELLIAND TEXTILBERICHTE, 81 , 2000, c. 7/8, s.
63H31

Bola vyvinutd [rprava textili l urcenlich na priamy styk
s pokoZkou. Je ekologickd, hygienicky nezdvadnd a
dobre znd5anlivd s l'udskou pokoZkou. Do bavlnenych,
alternativne aj do vlnenyich vldkien sa primie5ava ne-
toxicky biopolym6r chitosan s antimikrobidlnym fcinkom
vo forme vldkien v mnoZstve 5-15 hmotnostnych per-
cent, z kto4ich sa vyrobia zmesov6 priadze. Textilno-
fyzikAlne vlastnosti priadzi obsahujucich chitosan su
ur6ovan6 hlavnfm vldknom, ciZe bavlnou alebo vlnou,
hygieniclqi fcinok pochddza z chitosanu. Dokdzalo sa,
2e vldkna maju fungicidne ako aj baktericidne fcinky.
Hygienickf 0cinok je staly v domdcom prania zostdva
zachovan;i pocas celej fZitkovej doby. Priadze s chito-
sanom sa pouZ[vaj0 na hygienickri Ipravu panducho-

Wch 4irobkov, pracovnej spodnej bielizne a Sportovlich
odevov. Zabr anuju rozSirovaniu i nfekci i.

Ausw i rkungen  der  P lasmabehand lung  au f  d ie
Eigenschaften von Schu rwol lgeweben
Ucinky upravy plazmou na vlastnosti tkanln zo striZnej vlny
MELLIAND TEXTILBERICHTE, 81, 2OOO, E. 7 18,
s. 634-639

Sku5ali  sa tr i  druhy tkanin ( l 'ahkd, stredne talka a
talkittkanina) z cistej striZnej vlny s pldtnovou vdzbou.
Pri porovndvanI neupravenlich a plazmou upravenych
vlnenych tkan[n sa zistila o. i. lep5ia kvalita odpado4ich
vod z farbiarn[, signif ikantn6 zintenzfvnenie farebn6ho
odtieia, niZ5ia plstivost a vySSia odolnost voci roznym
namdhaniam. Uprava plazmou v5ak negativne ovply-
vnila ohmat vlnenlich tkan[n. lmpregndciou polysiloxd-
nom (polym6rne disperzie, zmdkdovacie prostriedky)
alebo fluorkarbonom (teflon) sa zlep5il ohmat, plstivost
sa v5ak nezhorSila.

Textilien mit verbesserten therm ischen
Eigenschaften durch PCM-Mikrokapseln
Textrlie s vylep5enyimi tepelnfmi vlastnostami pomocou
PCM-mikrokapsuli
MELLIAND TEXTILBERICHTE, Sl, 2OOO, d. 9,
s.753-754

Technologia na 0pravu tepelnfch vlastnosti textilnlich
Struktfr pomocou PCM mikrokapsul. Vlivoj technologie
troma smermi: zabudovanie PCM mikrokapsfl  do vld-
kien, penonich hmot a do ndnosu na textiln6 materidly.
Popis aplikdcie PCM mikrokaps0l do textfli i. Vlastnosti
a pouZit ie upravenfch text i ln; ich materidlov. PCM =

Phase Change Material.
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Echtheitsproblemati k bei m Waschen mit aktivie rten
perborathaltigen Wasch m ittel n
Problematika stdlost i  pr i  pran( aktfvnymi peroxoborita-
novlimi pracfmi prostriedkami
MELLIAND TEXTILBERICHTE, Sl, 2OOO, d.9,
s. 756-760

Trend k niZ5fm teplotdm prania a krat5lm pomerom
k0pela vedie k silnej5im praclm prostriedkom. V univer-
zdlnych pracich prostr iedkoch sa zosi lnuju oxidacn6
syst6my, aby sa dosiahlo dostatocn6 odstrdnenie Skvfn
a hygienick6 vypranie. Vlirobcovia pracfch prostriedkov
nedostatodne overujI vplyv oxidacnyich syst6mov na
stdlost farblv. V sfcasnosti sri na trhu pracie prostried-
ky, ktonich oxidacnd sila negativne posobipocas prania
na farbivo. Na dosiahnutie ciernych odtienov u tkanfch
mater id lov na vrchne o5atenie,  upravenyich umelou
Zivicou, su vhodn6 v5etky cierne farbivd zo soft imentu
reaktfvnych, priamych, sirnych a kypouich farbv. Strata
pevnos t i  u  bav lny  upravou  a  s td rnu t [m vo  v lhkom
prostredf u sirnych vyfarbeni nie je kri t ickejSia neZ u
reaktfvnych r4yfarbeni. NajniZ5ie straty pevnosti sa dosiahli
s priamymifarbivami. Na pranie neupravenych pletenych

4irobkov s0 vhodn6 reaktvne, kypov6 alebo Specidlne
priame farbiv6, vyznacujrice sa stAlostou v oxiddcii.

Einsatzmoeglichkeiten und Optimierung
enzymatischer Prozesse in der Texti lveredlung
Apl ikacn6 moZnost i  a  opt imal izdc ia enzymat ickfch
procesov v textilnom zo5lhchtovani
MELLIAND TEXTILBERICHTE, Sl, 2000, c. 10,
s. 834-836

V procesoch textiln6ho zo5lachtovania sa v s06asnej
dobe pouZlva velk6 mnoZstvo enzymatickfch produ-
ktov. lch pouZivanlm dochddza k 0spordm vody, ener-
gie, surovfn a minimalizacii odpadu. Cldnok poskytuje
prehl'ad o beZnyich aplikdcidch a popisuje inovativne
aplikacn6 moZnosti  enzymatickfch produktov. Firma
NovaBiotec Dr. Fechter uzko spolupracuje s niskum-
nyimi centrami a priemyslom s cielbm vypracovat nov6
moZnosti  apl ikdcie enz;imov v text i lnom priemysle a
o pti m al i zovat exi stuj u ce enzym ati ck6 procesy pouZiva-
nim stabilnfch enzymaticklich syst6mov.

Dauerha f te  an t im ik rob ie l l e  Ausrues tung  von
Texti l ien
Trvald antistatickd uprava textili i
MELLIAND TEXTILBERICHTE, Sl, 2OOO, 6. 10,
s.850-851

V cldnku sri uveden6 a popisan6 nov6 antimikrobidlne
pripravky Svajciarskej f i rmy Ciba Spezial itdtenchem ie.
Tinosam AM 100, resp. AM 1 10 sa pouZiva na 0pravu
textr l i i  z PES, PA alebo ich zmesi s bavlnou, vlnou a
i nf m i synteticlqim i/prirod nf m i vl dknam i. Anti m i kro bi dl n e
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vlastnosti takto upravenlich textiliI s[ trval6 a odoln6
voci praniu. Textilie upraven6 prfpravkami Tinosan AM
sa vyznadovali trvalou svieZostou, ktord sa potvrdila aj
po opakovanych praniach. Prlpravok sa priddva do
farbiaceho kupel'a a nemd negativny vplw na vlastnosti
textili i, napr. na farebnyi odtiefr, egalitu, ohmat a stdlosti
vyfarbenia. Materidly, od ktoryich sa nevyZaduje stdlost
v prani, napr. jednordzov6 vfrobky, vzduchov6 f i l t re,
netkan6 textflie, sa upravuj0 prfpravkom Tinosan NW
20, ktory je k dispozfcii vo forme spreja.

Novf sposob recykl6cie kobercov z PA 6
MELLIAND TEXTILBERICHTE, 81, 2OOO, E. 11 112,
s . 1 0 1 5

Sk[Sal i  sa rdzne vychodiskov6 mater id ly :  vzorky
nepouZitlich kobercov z obchodu, vldkennd polyamido-
vd frakcia z Censor Technologie - PA 6/16 a granuldt
z vldkennej polyamidovej frakcie - granuldt PA 6 (upra-
ven6 vzorky poui i t ; ich kobercov) .  Rozpustenlm v
kaprolaktdme pri  teplote 165 'C, resp. 200 "C sa poly-
amid oddeli l  z odpadov6ho materidlu. Pri  skriSanif i l t rd-
tov nepouZitfch kobercovrich vzoriek sa zistilo, Ze vo
filtrdte su obsiahnut6 aj in6 zloZky, napr. pena a poly-
propyl6n. Filtraty sa podrobili alkalickej aktivnej depoly-
merizdci i .  S f i l t ratmi z , ,nezataZen6ho" odpadov6ho
materidlu z obchodu sa dosiahl i  depolymerizacn6 W-
taZnosti aZ 86 %. Depolymerizadn6 uy'aZnosti u filtrdtov
zo silne zata2enych skri5obnfch vzoriek PA 6/16 a PA-
6 granuldtu bol i  max.  66,  resp.  79 %. Kapro laktdm
zfskan;i  depolymerizdciou sa musel vycist i t .  Dobre
4isledky sa dosiahli extrakciou s cyklohexanom.

Podgotovka i pecat' Serstjanych tkanej,
obrabotannych nizkotem peratu rnoj plazmoj
Priprava a t lac vlnenyich tkanin vyrobenfch nizko-
tepelnou plazmou
TEKSTILNAJA PROMYSLENNOST, 2OOI,  6.  2 ,
s.33-34

Uprava v lnen; ich mater id lov p lazmou sposobuje
modifikdciu a ciastocn0 deStrukciu tenkej povrchovej
vrstvy. VyuZiva sa na pripravu uirobkov pre tlac. Mierne
vSak zvyraznuje Zltkastf odtien prirodnej vlny, co brdni
dosiahnutiu rovnomernej a sftej potlace. Autori prlspev-
ku sa zaoberal i  Str idiom moZnosti  zaradit do techno-
logick6ho procesu pripravy vlnenej tkaniny upravenej
plazmou bielenie peroxidom vodika. Navrhli proceduru
bielenia v troch teplotnlTch reZimoch a overili ju v praxi.
Pri hodnoteni bola zaznamenand podstatne vySSia
kval i ta a rovnomernost t lace bielen6ho materidlu v
porovnanf s kontrolnou vzorkou. Fyzikdlno-mechanick6
vlastnosti pritom zostali nezmenene.

Tekstil 'naja chimija: evoljucionnyje i revoljucionnyje
processy segodnjaSnego dnja i  b l iZaj5ego
buduScego
Textilnd ch6mia: evoludn6 a revolu6n6 procesy dne5ka
a blizkej bud0cnosti
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TEKSTILNAJA PROMYSLENNOS i , 2001, 6. 3,
s.20-24

Rozvoj text i lnej ch6mie v poslednyich dvadsiat ich
rokoch urcuj0 dva faktory - ekonomia a ekologia. Pod
vplyvom ekologick6ho faktora dochddza k implemen-
tdcii syst6mov certifikdcie textiln;ich materidlov s d6ra-
zom na kvalitu a bezpecnost vlirobkov. V oblasti textil-
nej ch6mie sa to prejavuje presadzovanim netoxicklich
TPP s vysokou 0dinnostou.  Novfm typom TPP s0
enzymatick6 prostriedky vyuZivan6 v ekologicky dis-
t1ich, energeticky rjspornyich biotechnologidch. Uplat-
nuj0 sa najmd disperzn6 a aktivne farbiva s vysokou
st6lostou farbenia a vysokfm stupnom fixdcie. Pozor-
nost sa venuje skupine no4ich prirodnlich farbiv (mikro-
biologick6 technologie a pestovanie rastlln s vysokyim
obsahom pigmentu).

P r o b l 6 m y ,  r e a l i i  i p e r s p e k t i v y  p e r e r a b o t k i
otedestvennogo l'na v kotonin i ispol2ovanije ego v
tekstil 'noj i legkoj promy5lennosti
Probl6my, s06astn;i stav a perspektivy spracovania
tuzemsk6ho lanu na kotonin a jeho vyuZitia v textilnom
a I'ahkom priemysle
IEKS TILNAJA PROMYSLENNOS f , 2OOI, d. 3,
s. 58-64

Vd'aka vynikajfcim fyziologickyim aj mechanickyim
vlastnostiam sa zvy5uje dopyt po lane a vl irobkoch
z neho. Podlh prognoz sa v najbliZ5om obdobiocakdva
rast jeho spotreby. V sfcasnej dobe sa pouZivaj0 me-
chanick6, chemick6 a biologick6 metody kotonizdcie
l'anu. V Ustave ch6mie roztokov, lvanovo vyvinuli origi-
ndlnu technologiu kotoniz6cie, ktord spocfva v mecha-
nicko-chemickom spracovani l'anovej suroviny. V tomto
ustave t ieZ vypracovali  chemick6 metody analyzy,
umoZnujfce kvanti tat ivne stanovit obsah kotoninu
v 2- a 3- zlolkovfch zmesiach s bavlnou, viskozou,
vlnou a chemickfmi vldknami. Technick6 textilie Wre-
ban6 z lanu vyZaduju pre Specidlne aplikdcie nehorl'avf
r ipravu.  Za t fmto fce lom bol  vyv inut f  pr fpravok
TEZAG RAN-1.

Wearable electronic and clothing from Phil ips and
Levi
Elektronika v odevoch f ir iem Phil ips a Levi
TECHNICAL TEXTILES, 10,2001, d.7, s.22-24

Spojenie mody s elektronikou predviedla neddvno
firma Levi Strauss a Philips. Bunda ICD+ md vo svojej
konStrukcii zabudovan6 prenosov6 elektronick6 prislu-
Senstvo - mobilnf telefon a prehrdvac formdtu MP3.
Bunda Senzor Jacket md na laKoch a pleciach zabudo-
van6 v pletenej kon5trukcii senzory, ktor6 monitoruj0
pohyby osoby, ktord ju md oblecen0. V pripade riadenia
vozidla napr. automaticky prepfnajf mobil ,  aby vodic
mohol pohodlne a bezpecne telefonovat bez pustenia
volantu (hands free). Rukavica Galvactivator funguje
ako detektor psychick6ho stavu pacienta. Na dlanovej
casti sr.r umiestnen6 elektrody, sustava drotov a elektro-



nickyi obvod, ktoni sa uzavrie nasadenim rukavice a
aktivuje elektroniku.

Computerized clothing will benefit textile manufac-
turers
Odevy s pocitacom prinesf prospech vyrobcom textilii
TECHNICAL TEXTILES, 70, 2001 , 6.7 , s. 27-28

Podrtade zabudovan6 do odevov sa bud0 v buduc-
nostivyuZfvat na lokalizdciu osdb, sledovanie ich aktivit
a zdravotn6ho stavu. Biosenzory v odevoch umoZnia
priebeZn6 monitorovat pulz, tlak, teplotu a dal5ie para-
metre a v prlpade potreby privolat pomoc. V bunde
CYBERJACKET firmy Hewlet-Packard su tak6to senzo-
ry zabudovan6 spolu s akcelerdtorom a ultrazvukonim
snimadom, s luZiac im na lokal izdc iu 6 loveka.  In te l i -
gentnd textilia Elek Tex firmy Electro Textiles so sen-
zormi citlivlimi na tlak je schopnd diferencovat silu a
frekvenciu impulzov. Firma Du Pont a Cambridge Dis-
play Technology vyvUaju pruZn6 zobrazovacie jednotky
nab{ze vodiuich polym6rov emituj0cich svetlo. UmoZ-
nia prenos textovfch a obrazovych sprdv napr. z lnter-
netu. Jednotka moZe byt umiestnend napr. na rukdve
odevu.

International directory of the f i l ter media industry
Medzindrodnyi  prehl 'ad f i r iem, k tor6 sa zaoberaju
4irobou f iltracnyich m6dif
TECHNICAL TEXTILES, 10, 2001 , 6.7 , s. 29-35

V prehl'ade je uvedenyi abecedny zoznam firiem, ktor6
sa zaoberaj0 vfrobou a 0pravou f i l t racnyich m6dif a
sluZbami v tejto oblasti. Zahrnuti su aj 4irobcovia a do-
ddvatelia geotextili i s filtradnou funkciou, r0n, netkanych
textili i a kompozitov urcenlich pre vyuZitie v zdravot-
nictve a v rdznych priemyselnych oblastiach. Okrem
vfrobn6ho programu su u kaZdej f i rmy uveden6 aj
kontaktn6 0daje.

Superabsorbent wound dressing
Superabsorbcnf obvdz
TECHNICAL TEXTILES, 70, 2OO1 ,8.7, S. 36

Fi rma BioCel I Biotech nology vyvi n ula su perabsorbcnf
obvdz na o5etrenie mokvaj[cich r6n. TEXTUS MULTI
je maikkyi, sterilnyi a hydrofilnyi obvdz nabdze rfna spod
trysky vyroben6ho zo zmesi vldkien. Je povrstvenf
polyetyl6nom. V pociatocnom Stddiu aplikdcie absorbuje
a neutralizuje telov6 kvapaliny, bakt6rie a toxiny. MoZe
absorboval aZ 25-ndsobok svojej hmotnosti. Pri ab-
sorpcii exsuddtu si obvdz zachovdva koherentnf formu,
pomdha udrZiavat prostredie optimdlne pre tvorbu
nov6ho tkaniva. S obvdzom sa lahko manipuluje. MoZe
sa prekryt e5te d'alSou vrstvou obviizu alebo banddZe.
Obvdz je vhodnli na o5etrenie najroznej5ich typov rdn.

Technical textiles in France - the medical textiles in-
dustry
Technick6 textilie vo Francfzsku - priemysel zdravot-
nfckych textilii
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TECHNICAL TEXTILES, 7 0, 2001, d. 8, s. 1 1-14
Zdravotnfcke text i l ie maju 16-ne zastupenie na fran-

c0zskom trhu technicklich textrli i. Franc0zske firmy do-
ddvaj0 pre zdravotnicke aplikdcie maskuldrne implan-
tdty ,  v l is tuZe abdomindlnej  s teny,  b iofunkcn6
implantdty, banddZe, obvazy, speviovacie vyrobky,
textilie do operacnyich sdl. Firma EUROPROTEC vyvi-
nula pre zdravotnicke ucely polyesterovu textiliu, upra-
ven f  techno log iou  INTERA,  k to rd  chemicky  v iaLe
hydrofiln6 molekuly. Permanentne zvyiuje komfofi Wm,
Ze absorbuje vlhkost a pri tom texti l ia zost6va suchd.
Uprava INTERA dodava vf robku a j  ant ibakter id lne
0cinky a neSpinive vlastnosti .

lnteraction between protection and physiological
parameters in f iref ighters'  protective clothing
Interakcia medzi ochrannyimi a fyziologickfmi para-
metrami ochrannfch odevov pre poZiarnikov
TECHNISCHE TEXTIL|EN,44,2001,  d.  1 ,  s .E22-26

Predpokladom komfortu nosenia ochrannfch odevov
je optimdlny prenos tepla a vlhkosti, co je v protiklade
s poZiadavkami dokonalej ochrany, ktor6 vyZaduju
maximalizovat bari6rovf efekt a dasto aj zvf5it hmot-
nost odevu. Autor prispevku publikuje zdvery dokladnej
analyzy tepelnej vodivosti ochrannfch odevov, Studuje
zdkonitosti mechanizmu prenosu a distrib0cie tepla a
vlhkosti v \ichto odevoch za rlznych podmienok von-
kaj5ieho prostredia a pri roznom stupnifyzickej ndmahy.
Hodnotenie vplyvu vlhkosti na urovei tepelnej ochrany
bolo vykonane len na mallich vzorkdch materidlu, preto
analyza tlichto parametrov u kompletn6ho vrstveneho
odevu bude predmetom d'alSieho 5t0dia.

Extra coarse warp-knit ted geotexti les - manufac-
ture and appl icat ion
Mimoriadne hrub6 geotextllie z osnovnych pletenin -

4iroba a pouZitie
TECHNISCHE TEXTILIEN , 44, 2001, 6. 1 , s. E 29-31

Nemecky Sachsisches Text i l forschungsinst i tu t ,
Chemnitz vyvinul technologiu niroby geotextili ls hmot-
nostou a240 kgm-'. Vyrabajri sa na Specidlnych osno-
vnfch pletaclch strojoch z mimoriadne hrublich mate-
ridlov, vrdtane odpadouich. Mimoriadne hrub6 priadze
s pr iemerom aZ 130 mm sa vyrdbaj f  technologiou
KEMAFIL. PouZivaj[ sa ako utok v hrublich rohoZiach
na speviovanie svahov ahrAdz[ alebo v novfch textil-
nfch Strukturach s multifunkcnfmi parametrami. Ako
jadro hrubfch povrazovyich Struktur sa moZu pouZi{
absorpcn6 alebo por6zne vldkna, odrezky vlny alebo
rozvldknenf material, vlna, polhohospodarsky odpad a
pod. RohoZe maju 5irok6 uplatnenie aj ako zvukovo a
tepelnoizolacn6 a obalov6 materidly, drendZe a in6
uirobky.

Arova: PP tilm fibers for technical end uses
Arova: PP pasky a ich vyuZitie v techniclaich aplikdcidch
TECHNISCHE TEXT|L IEN,44 ,2001 ,6 .2 ,  s .  E  68
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Svajciarska firma Arova ponuka PP pasky vhodn6 na
qirobu technickfch textili i, obalouich materidlov, agro-
textili i, zdravotnickych 4irobkov i odevov. Vyrdbajf sa
v s0lade s Oko-Tex-standard a ISO 9001. Extrudovan6
ploch6 alebo hadicov6 fol ie sa napinaj0 a pozdlZne
Stiepia na pdsky. Surovina sa voli podl'a predpoklada-
n6ho pouZitia konecn6ho 4irobku. Zmenou parametrov
procesu je moZn6 menit aj vlastnosti priadzi ako pev-
nost, pruZnost, zrAlavost aj ohmat. Vyirobca je schopnf
na objedndvku dodat aj pdskov6 priadze s nehorlaWmi
a antistatickfmi vlastnostami alebo priadze odoln6 voci
ultraf ialovemu Ziareni u.

Innovations for high-tech text i les
lnovdcie pre textilie pre ndrocn6 aplikdcie
TECHNISCHE TEXTILIEN, 44, 2001 , e. 2, s. E 75

Svajciarska f irma Sch6ller vyvinula nov[ technologiu
hydrofobn ej a ziroven hydrof ilnej upravy textili i, ktord
s0casne  odpudzu je  nec is to ty ,  zabranu je  zdpachu
a mnoZeniu baktdri i .  Vodnd para vznikajfca pri  potenl
unikd z pokoZky na textilnyi povrch, kde sa ryichlo odpa-
ri .  Hydrofobna uprava st idasne zabranuje prenikaniu
vlhkosti z vonkajSieho prostredia. In5pirdciou pri vfrobe
tejto technologie nazvanej NANOSPHERE bol priro-
dzeny antiadh6zny a samocistiaci efekt povrchu tiel
niekto4ich druhov rastlin a hmyzu. Princfp spoclva v
impregndcii textilie g6lotvornfmi aditivami, ktor6 vfive-
rajI na jej povrchu porovitri membr6nu. Pri tiprave sa
nepouZfvaju Skodliv6 chemikal ie a deklarovand je aj
moZnost ich regenerdcie. Uprava je vhodnd na Sporlov6
a pracovn6 odevy, ochrann6 odevy vocivysoloim teplo-
tdm a technick6 textflie urden6 na ndrocn6 aplikdcie.

Texti les for electromagnetic shielding
Textil ie n a tienen ie elektrom ag netick6ho Ziarenia
TECHNISCHE TEXTILIEN , 44, 2001 , e . 2, s. E 78

Textflie EMC Svajciarskej firmy Swiss Shield AG sri
tkaniny alebo pleteniny z vel'mi jemnfch priadzi EMC.
Textflie s[ I'ahke, moZu sa prat, tvarovat, s[ transpa-
rentn6 a pruZn6. Zabezpecuj0 t ienenie elektromag-
netick6ho Ziarenia v rozsahu 40-80 dB. Priadze EMC
sa vyrdbaj0 Specialnym patentovanfm procesom pra-
denia z bavlny alebo polyesteru (Trevira CS). Maj[
vysokovodiv6 galvanicky postriebren6 jadro, ktor6 sa
moZe povrstvovat lakom (izolovanf povrch) alebo zliati-
nou striebra (elektricky vodivf povrch). (Vycerpdva-
j0ce).

Influence of fabric construction and surface modi-
fications on the separation efficiency of textiles for
wet filtration
VplW konStrukcie textilie a modifikacie jej povrchu na
ef ektivnost mokrej f iltrdcie
TECHNISCHE TEXTILIEN, 44, 2001, 6. 2,s. E 1 04-1 06

Autori prispevku skumali vplyv konStrukcie textllie a
mikro5truktfr na povrchu vl6kien na efektlvnost filtrdcie
krui. Na zdklade separadnlich kriviek porovndvali filtrac-

Vl{kna a textil 9 (1) 32-36 (2002)

n6 charakteristiky vzoriek filtrov z tkan;ich a netkan;ich
texti l ir. Najlep5ie vyisledky boli dosiahnut6 v pripade
tkanejtextilie z monofilu s hmotnostou 40 gm-2 s pldtno-
vou vdzbou. Po modifikdcii povrchu UV Ziarenim autori
pozorovali vyirazn6 zvf5enie efektfvnosti separdcie
a rast selekt iv i ty v dosledku zmeny adh6zie medzi
casticami a povrchom filtra.

New textile drain types produced from warm knit-
ted pile fabrics
Nov6 typy textilnlTch drendli vyroben6 z osnovnfch
pletenin
TECHNISCHE TEXT|L|EN,44,2001,6.2, s. E 109-1 10

V s0casnej dobe su na trhu vysoko odoln6 kompo-
zitn6 drendZne Strukt0ry vyroben6 z plastov a netka-
n;ich textflil, ktor6 okrem zdkladnej drendZnej funkcie
zabezpelujf aj filtrAciu a absorpciu. Autori prlspevku
sku5ali hydraulick6 vlastnosti texti lnyich drendZnych
rohoZi zPEf hodvdbu vyrobenyich na osnovnfch pleta-
cich strojoch v STFI Chemnitz, Nemecko. Vfsledky
porovndvali s parametrami obdobn;ich beZne pouZiva-
nlich drendll Nameran6 hodnoty priepustnosti poturdili,
2e testovan6 dren ALne rohoZe vyvinut6 v STFI su
vhodn6 pre kladenie do strednfch a vel'kfch hlbok
podnych Strukt0r. ZAroven bolo zistene, 2e niektor6
varianty s[ predimenzovan6 z hl 'adiska predpokla-
dan6ho mnoZstva vody. Navrhovand optim alizS,cia
parametrov u moZn r znilil 4irobn6 ndklady.

Text i le structures with very large surfaces for
wastewater treatment
Textiln6 Struktury s mimoriadne velkyim povrchom na
cistenie odpadovej vody
TECHNISCHE TEXTILIEN, 44, 2001 , 6. 2, s. E 1 1 1

Novf typ textiln6ho nosica biofilmu do biologicklch
cisticiek odpadovfch vod, ucinne zabranujrici ubytku
biomasy, ktorf sfvisi s poklesom udinnosti distenia,
vyvinul nemecky uiskumnyi fstav STFI. Nosic je vyro-
benf z pevnlich chemickyich vldkien alebo plochfch
pdsiek odolnlch vodi chemikaliam. Md hrub0 Struktriru
s otvormi a velkfm Specifickfm povrchom. Vyrdba sa
modifikovanou technologiou Kemafil. Vd'aka vysokej
prisposobivosti sa texti ln;i substrdt s f ixovanou bio-
masou mOZe pouZit takmer vo vSetlqich typoch biologic-
kfch cisticiek odpado4ich vod a v bioreaktoroch.

Plasma treatment under atmospheric pressure for
continuous hydrophobic and oleophobic modifica-
tion of textiles
Uprava plazmou za atmosferick6ho tlaku pre dosia-
hnutie hydrofobnej a oleofobnej modifikdcie textflif
TECHNISCHE TEXTILIEN ,  44,2001 ,  6.2,  s.  E 1 1+115

Vfsledkom nemeck6ho projektu, ktoryi rie5ili viaceri
partneri, je vyivoj novej technologie 0pravy texti l i i
plazmou a kon5trukcia prisluSn6ho upravdrensk6ho
zariadenia. Novost postupu spodlva v moZnosti vyko-
ndvat t0to 0pravu za atmosferick6ho tlaku, cim odpadd
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