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NEW ASPECTS FOR SOME TEXTILE CHARACTERISTICS

Sodomka, L., Kfis, Z

Technickd univerzita v Liberci, Hdlkova 6, 46117 Liberec 1

In the paper the new aspects of the some important texti le characteristics are being discussed.
There are the evenness, isotropy, synergic coefficient and drape. The evenness is being defined
as an invariant of the all texti le properties to the symmetry operation of displacement. Analogi-
cally the isotropy is defined as the invariance of the all texti le properties to the symmetry opera-
tion of rotation perpendicular to the axis of the l inear texti les and to the plane of the area texti les.
The synergetic coefficient can serve as the quantitative estimation of the fibres interaction in area
texti les. There is being proposed a new method for quantif ication of the texti le drape.

1.  INTRODUCTION

Texti le fabrics as al l  other materials are being de-
scribed through the characterist ics which are being
expressed through the number quanti ty. These char-
acterist ics can be intuit ive as for instance the f inger,
pragmatic (drape) and physical- technical defmed
(l inear, area masses, elast ic moduli  are) ones. The
tendency is being appeared to define such charac-
teristics of the textiles physically and theoretically jus-
t i f ied. There are general ly measurable using the theo-
retically derived relations creating the invariants of the
discussed characteristics. The discussion notes in this
contribution are being formed the contact to the im-
portant and often used characteristics as the evenness,
isotropy, synergetic coeffcient and drape are.

2.  TEXTTLE EVENNESS (HOMOGENEtTy)

The text i le evenness is defined as the text i le char-
acteristics so that all textile properties are not being
changed with the change of the posit ion in text i les.
This  is  being impl ied to express the evenness
through the standard deviat ion of the measured tex-
t i le propert ies. To define the evenness more physi-
cal ly, the more precise definit ion of the evenness
more physical ly and theoretical ly acceptable is be-
ing proposed as fol lows: l f  the arbitrary text i le prop-
erty is being designed as F(r) as the function of the
posit ion described through the posit ion vector r,  so
the text i le fabrics wil l  be even, i f  the i t  is being paid

F(r )  = F(r  + 1;  (1)

where vector t is being represented the translation
symmetry operation. General ly speaking the text i le
fabrics are not continuous matter but in the most
cases is being periodic one (woven, knit t ing, woven-
knitted fabrics and so one and some types of the
nonwovens (span- laced, knitted). Therefore these
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tex t i l es  wou ld  be  a f te r  the  de f  i n i t i on  (1 )  uneven
(heterogene). For the periodic text i les the definit ion
(1) have to be modif ied to the fol lowing form

F(r) :  F(r + rr + ma + nb) (2)

where the vector r,  is representing the translat ion
vector to the origin of the elementary periodic form
with elementary vectors a and b, m and n are the
integer  numbers.

The def  in i t ion of  the evenness (1)  and (2)  are be-
ing induced also the measuring method of the even-
ness. From them is fol lowing that for the evenness
measuring it is necessary to make the translation be-
tween the property detectors and the textile fabrics.
For the l inear text i les the translat ion of the text i les
are being carr ied out and for the area text i les the
translat ion of both the detector-sensors and text i les
are being used.

For the practical determining of the evenness i t  is
not possible to measure al l  the propert ies and i t  is
necessary for these purposes to choose the most
important, universal,  spectacular and signif icant ones
for the text i le appl icat ion.

For  the l inear  text i les the capaci ty  and opt ica l
measurement are being often used. In the capacity
measurements the physical propefi the permittivity,
in the optical measurement the scattering, diffraction
or  and absorpt ion of  l ight  is  being used.  Opt ica l
methods are being determined the geometrical struc-
ture of the text i les.

3. TEXTILE ISOTROPY

Together with the evenness there exist also very
important textile characteristics called isotropy. The
definit ion of the isotropy is being as fol lows: l f  the
all properties of the textiles are being invariant to the
textile rotation about the axes perpendicular to the
axis of linear and to the plane of the area textile. This
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definit ion can be expressed through the relat ion ana-
logica l  to  the (1)  as:

F(r) :  F(r + R) (3)

where R is rotation symmetry operator, so that R :
r x rr is the vector product of the both vectors of the
same absolute value and one rotated to the other
about the angle O. l f  the text i les are not isotropic
there are anisotropy ones.

90'

The anisotropy of the area text i les is being pre-
sented through the polar  d iagram which has the
meaning the dependence of the measured property
F in  dependence on the polar  angle @. The exam-
ple of measured polar diagram for the polyester plain
woven is on the f ig. 1. The two diagams is repre-
sent ing the tooth-  ( fu l l  l ine)  and ref ined (dot  l ine)
woven.

4. SYNERGETIC COEFFICIENT

The l inear text i les forming the area text i les, as the
woven, knit t ing, knit ted-woven and nonwovens are,
are being interbonded so that they are creating the
new materials with new propert ies. The complex in-
teraction between the f ibres and yarns are being
originated. The macroforces corresponding for these
interactions are the friction forces and they are be-
ing very hardly to estimate. l t  is shown that i t  is pos-
sible to introduce a coeff icient used for this est ima-
tion called synergetic coeffcient S, defined as

Ss : E(a5)/E(max)

where E(45) is the elast ic module in the direct ion of
45 degrees to the main direct ion as .for example the
warp and weft direct ion are and E(max) is the maxi-
mum value of E in polar diagram. The values of the
synergetic coefficient are moving between 0 and l.
For the maximum value of S. = 1 the isotropy tex-
t i les are being occurred, for the Ss = 0 the f ibres and
yarns are being quite free.

5. TEXTILE DRAPE

Very important characteristics for the estimation of
text i les especial ly in clothing industry is being the

(4)

2 2 5 " 315"

) t n o

/  u  t \* 1 c n  z

Fig. 1 Polar diagram of polyester woven.

Fig.2 Principle of new method mad the real isat ion of the devices for the drapeness astimation.
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60' 90" 120' 135' 150" 180' Table 1 The anisotropy of the drapeness of the polyester woven

Fig. 3 The profile lines of the bands between the two plate with
the contact points defining hi,  H, L = 200 mm.

textile drape. For the estimation of the drape in most
cases the integral one is being used. The integral
drape is very hardly to work theoretically. The bet-
ter for drape estimation is the so called differential
drape. One of these dif ferential methods is using for
the measurements the text i le band, and the bend-
ing of this end is being observed and measured. The

angle O 0
(in degrees)
heigth h1 9,3
(mm)

30 45 60 90 120 135 150 180

12,0 12,7 13,7 13,0 8 ,0  6 ,3  11,7 12,3

distance of the band end under the base can be used
as the measure of the drape. For this measuring the
theoretical derived formula is also exist ing.

For tlae drape estimation a new method has been
proposed. l ts principle is as fol lows. The text i le band
of the breath b is putting between two transparent
plates at the distance d. The band is being folded
between the plate as i t  is shown on the f ig. 2. The
distances of the textile contact to plates do the bot-
tom (base) are measured as h;. l f  the length of the
band is L then the drape D is being defined through
the relation

D = Uhi, or D = UH oI D= L/(thi)/N (5)

where the H the height of the text i le band between
plates and N the number of contact heights are (see
tig.2). The advantage of this method is that i t  is giv-
ing many date information for one measurement. l t
is possible to use this method also for the measur-
ing of anisotropy of the drape as i t  is shown on the
fig. 3 and table 1. The detai ls of this method are be-
ing  found  in  [1 ] .

The contribution is dedicated to the memory of my daughter
Magdatena Sodomkovd.
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WARP AND WEFT THREADS CRIMP IN DEPENDENCE ON
THEIR TENSION IN THE WEAVING PROCESS

J. Stepanovicl,  B. Antict,  M. Stamenkovicl,  D. Radivojevic2

l Faculty of Technotogy, Leskovac, Nls tJniversity

2High technic textite school, Leskovac

Modern methods of threads crimp projecting based on geometric models of woven structure
take into consideration equal tension of warp and weft in a fabric. However, in practice, it is
usually not so, and for t lzat reason the paper has analysed the connection between a crimp
coefficient and threads tension in grey fabrics of cotton type. The results obtained have indicated
that threads tension is an important parameter that  inf luences their  cr imp value, and must not be
ignored when project ing fabr ics.

INTRODUCTION

A number of parameters inf luence warp and weft
threads crimp a fabric. The most important ones are
structural, physical and mechanical characteristics of
yarns used, threads density in a fabrics, threads ten-
sion and fabric weave [2 to 6].

Numerous art icles in world l i terature have dealt
with the problems of yarn tension during fabric for-
mation on the loom. Yarn tension inf luence on thread
breaking and loom productivi ty has been analysed,
but warp and weft cr imp in a fabric has never been
analysed.

EXPERIMENTAL

Yarn tension in the fabric forming process on the
loom inf luences thread breaking and loom produc-
t ivi ty. However, i t  is part icularly interesting to ana-
lyse threads tension inf luence on changes of their
cr imp in fabrics. For that purpose, two dif ferent fab-

Table 1 Characterist ics of the examined grey fabrics

r ics have been used, and their threads tension of
both systems has been measured during weaving.
After removing the fabrics from the loom, warp and
wef t  cr imp has been examined.  Analysed fabr ics
have been woven on 16 looms,  and 16 sample have
been made out of each fabric which dif ferentiated
from one another by the applied thread tension. Ana-
lysed fabrics (table 1) have been woven under pro-
duct ion condi t ions on the looms wi th s t i f f  rap iers
Dornier HTV 6/SD type, equiped with up-to-date elec-
tronic devices for guiding and control l ing the weav-
ing process. Yarn tension has been monitored with
a computerised tensiometer of DTFX-200 type.

For the yarn quali ty analysis, standard methods
have been used. Warp and weft mechanical prop-
ert ies of the yarns used have been examined on
dynamometer USTER TENSOJET, and the results
obtained are given in table 2.

In the process of fabric production on the looms,
warp and weft threads tension has been measured
by an electronic tensiometer, and the examination

Fabric
Grey fabric Longitudinal Yarn raw

width yarn mass - (tex) composit ion - (%)
(cm) warp weft warp and weft

Thread density in
fabric - (cm-t)

warp weft
Weave

1

2

160 25x2 25x2

20x2 30x21 0 1

PES/Co; 50/50

Co;  '100
27,9 21 ,0 weft satin 1-,

31,4 24,0 plain weave

Table 2 Examination result of the varns used

Fabric Longi tud ina l
yarn mass

Yarn twist Relat ive breaking
force

Yarn elongation
at break

Breaking force
action

T1 (tex) C, (%) T (m-') C" (%) f,  (cN.tex-1) C" (%) e  (%) C" (%) A (cN.cm) C" (%)

2668
2668
826,8
1344

warp
weft
warp
weft

24,9x2
24,9x2
20,1x2
29,4x2

1 , 2 1
1 , 2 1
1 , 8 1
1 ,42

496,3
496,3
506,4
492,8

2,72
2,72
3,06
2,97

14,30
14,30
15,67
1 5 , 1 0

6.53
6.53
7,24
5,79

11,74
11,74
5,26
6,03

8,48
8,48
5,42
5 , 1 2

21 ,15
21 ,15
11,47
10 ,09

vlAkna a textil 7 (3) 137-140 (2000) 137



results are given in tables 3 to 6. Warp tension has
been measured in the part between the warp bridge
and lamellas, evenly along its width. Weft tension has
been measured between addit ive tensioning device
and electronic weft stop motion.

Table 3 Warp threads tension

Fabr ic  t  has been woven on 16 looms,  16 sam-
ples have been formed and warp and weft tension
measurement results are given in tables 3 and 4.

Tables 5 and 6 show warp and weft threads ten-
sions measurement results of the fabric 2, which has
also been made on 16 looms (sample 17-32).

Warp threads tensions - (cN)

Sample

r 1

I' t . m a x
{
,  t ,m in

pic
SD

55,5
69,5
39,5
1 0 8 , 5
9 , 1

55,7
67,7
4 1 , 9
154 ,1
6 , 1

55,6
76,3
36,0
166 ,6
9 ,8

78,9
98,4
24,8
129,6
20,5

78,0
96,2
57,6
140 ,6
1 0 , 5

68,2
88,4
45 ,1
146,7
12,6

69,0
80,8
52,1
124,7
9,9

58,6
8 1 , 0
41,4
120,7
14,1

Warp threads tensions - (cN)

1 61 41 312t l1 0Sample

T, t

I,  t ,max
{' t , m i n

pic
SD

56,6
75,6
40,0
120,6
1 0 , 6

72 ,1
82,8
59,4
141,0
7,8

82,1
99,3
68 ,1
120,2
1 2 , 1

76,2
86,2
64,3
1 3 5 , 5
7,8

66,2
89,3
44,1
126,2
14,2

79,2
89,6
66,6
143,2
9,3

64,2
79,3
49,4

139,2
10,2

67,7
80,3
54,2
129,4
9 ,8

Table 4 Weft threads tensions - (cN)

Weft threads tensions - (cN)

Sample

7I t

f,  t ,max

,  t . m i n

pic
SD

37,0
38,0
36,0
63,2
0,7

21,8
23,1
20,0
4 1 , 8
1 , 0

23,7
24,5
23,2
46,7
0 ,4

20,7
21,3
20,0
41,8
0,4

27,7
28,6
27,3
53,9
0,4

61,7
63,7
60,0
112,2
1 , 3

1 8 , 6
1 9 , 0
1 8 , 0
38,2
0,4

28,1
25,9
58,5
27,2
n q

Weft threads tensions - (cN)

t o1 51 41 312111 0Sample

T, t

I' t , m a x

i' t , m i n

pic
SD

15,7
1 6 , 6
1 5 , 3
33,1
0 ,3

66 ,1
67,2
65,3
110,2
1 , 4

67,1
67,9
66,4
98 ,1
0,9

58 ,1
59,0
57,7
88 ,1
1 , 2

50 ,1
5 1 , 0
49,4
84,1
0,8

49,2
49,9
48,8
70,1
0,4

35,7
36,4
34,4
59,9
0 ,7

39,9
40,2
39,0
6 1 , 9
1 , 0

Table 5 Warn threads tensions

Warp threads tensions - (cN)

24211 91 8Sample 1 7

fr
f ,,r",
f,,,.nin
p ic

SD

81,7
100,9
63,3
171,8
1 0 , 6

82,9
92,0
7 1 , 9
166 ,6
7 , 1

52,4
78,3
27,3
125,7
1 8 , 9

96,3
114,8
83,0
166 ,8
8 , 1

90,0
116,2
68,9
1 9 1  , 0
14 ,6

8 1 , 3
87,7
75,0
175,2
4 ,1

60,6
84,7
45,4

158 ,3
10,7

96,4
108 ,9
80,6
159 ,4
a 2

Warp threads tensions - (cN)

Sample 31

ft
f,,.u,
f , , r ,n

pic
SD

100,2
124,2
79,6
182,6
1 0 , 1

82,1
103,2
68,9
172 ,4
9,9

92,3
108,2
86,9
163,9
6,9

9 1 , 4
114,6
70,5
172 ,2
1 ' 1 , 9

74,2
96,7
56,2
159 ,0
8,9

87,2
120,3
65,9
1 8 1  , 6
12,6

73,4
92,4
58,9
142,2
9,8

76,2
99,2
54,3

128,2
8,6

1 3 8 Vldkna a textil 7 (3) 137-140 (2000)



Table 6 Weft threads tensions

1 81 7

Weft threads tensions - (cN)

19  20  21

+
r l

f,,r",
fI t , m r n

ptc
SD

31,2
32,8
29,7
50,2
1 , 1

11 ,7
12,1
11 ,4
23,5
0,3

1 1 , 6
12.9
1 1 . 0
32.6
0,5

1 9 , 9
20,4
1 9 , 1
35,9
0,3

25,2
25,5
24,7
39,0
0,3

29,5
29,9
29,0
47,1
0,3

19 ,0
20,7
1 6 , 0
40,6
1 , 7

42,1
43,2
41,8
65,6
0,9

Sample

Weft threads tensions - (cN)

27 28 29 31
(
I t

f , ,r",

f , , . ,n

pic
SD

30,3
32,2
28,9
59,8
1 , 6

28,9
30,5
27,3
66,2
1 , 0

46,3
48,5
44,9
76,2
0 ,8

50,5
52,6
48,5
8 1 , 6
0,7

3 1 , 1
33,3
29,4
51,2
1 , 3

1 8 , 9
19,7
17,6
36,2
0 ,6

26,9
28,6
24,3
47,2
1 . 2

38,3
40,4
36,9
56,9
0,6

Analysis of the results obtained has shown that
warp threads tension varying is signif icantly greater
than weft tension varying. l t  is the consequence of
shed formation and beating-up motion by the fabric
end, and also the results of irregulari t ies in the warp-
ing process.  Wef t  threads tension var ia t ions are
smaller. l t  should be noted, however, that weft ten-
sion has been measured during i ts passing through
the shed. Therefore, it can be considered to be start-
ing tension, since weft tension changes in each el-
ementary fabric length formation process due to the
inter-action with warp threads, the tension of which
precisely determined.

THREADS TENSION INFLUENCE ON THEIR
CRIMP GREY FABRICS

Table 7 shows the threads crimp examination re-
sul ts  in  grey fabr ic  1 samples,  d i f ferent  f rom one
another warp and weft threads tension. Standard
methods have been applied in al l  examinations.

During fabric 1 samples weaving, using examina-
tion results of threads crimp and tension, the depend-

ence graph of the crimp quotient on the tension quo-
t ient of both thread systems has been formed. Fig.
1 shows the obtained graph

Given dependence can be represented by the fol-
lowing equation:

c*"/c*" : 1,02495 - 0,00460(f,,*"//,,*")

Table 8 presents examination results of threads
crimp grey fabric 2 samples.

On the basis of the measurement results of threads
tension and thei r  cr imp in  grey fabr ic  2 samples,
dependence graph c*".c*"-' : f(f,,*".f,,*"-t) has been
formed,  shown in  f ig .  2 .

Given dependence can be represented by the
equat ion:

c*"/c*" :1 ,'1880 - 0,00829(f,,*"/f,,*")

In this way, geometric methods of threads crimp
projecting in grey fabric of cotton type can be cor-
rected, depending on the applied warp and weft ten-
sion in the fabric formation process on the looms.

r  = 0.87768

r2 = 0.7':.031

1 2 3 4 5 6 7 8

f ,.*u f ,-*. 
t

Fig.2 Graph of the crimp coeff icients dependence on the fabric
2 threads tension

I
o

(J

'  
o  1 . 1 8

(J

B
o  1 . 1 7

1.Q4
r  { ) ,871l l

l<,rsa83

1 m

1 018

1 016

1 014

1012

1 010

1 m

1.ffi

1.m4
075 1m 1.b 150 175 26 26 zfi 275 3m 3.6 350 375 4.m

fr ,* f  , ,*-t

Fig. 1 Graph of the crimp coeff icients dependence on the fabric
1 threads tension
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Table 7 Examination results of threads crimp fabrics

Warp and weft threads crimp coefficients in fabrics

C'""

CV
C,n"
CV

1,0536
0,32

1,0320
0,21

1,0450
0 ,51

1 , 0 3 1 9
0 , 1 5

1,0494
0,34

1 , 0 3 1 5
0 , 1 8

1,0407
0 , 1 4

1,0320
0,43

1,0494
0 , 1 9

1  , 0315
0,35

1,0489
0 , 1 6

1 , 0 3 1 1
0,35

1,0447
0 , 1 6

1,0342
0,43

1,0451
0 , 1 6

1,0342
0,36

Warp and weft threads crimp coefficients in fabrics

1 61 51 41 11 0 1 2 1 3

Q""
CV
Q""
CV

1,0423
0,26

1,0364
0,64

1,0527
0,31

1  , 0316
0,84

1 , 0 5 1 9
0 , 1 5

1  , 0317
0,66

1  , 0512
0,34

1  , 0319
0,92

1  , 0519
0 , 1 3

1 ,0317
0,48

1,0495
0,22

1,0322
0,52

1,0487
0,51

1,0324
0,69

1,0499
0,31

1,0321
0,96

Table 8 Examination results of threads crimp fabrics

Warp and weft threads crimp coefficients in fabrics

Sample 1 81 7 1 9 21 24

G""
CV
Q""
CV

1 ,1925
1 , 2 1

1  , 0192
0,94

1 ,2039
1 , 6 5

1 ,0660
0,67

1,2225
0,92

1,0570
0,88

1,2030
0,98

1 ,0554
0,78

1,2039
0,56

1 ,0361
0,39

1 ,2 '159
0,39

1 ,0500
0,29

1,2344
0,99

1,0494
0,97

1 , ' 1962
0,92

'1 ,0280

0,69

Warp and weft threads crimp coefficients in fabrics

3'1

C"r"

CV
Q""
CV

1 ,1923
0,68
1,020
0,64

1 ,2055
0,96

1 ,0341
0,79

1 ,1946
0,67

1  , 0210
0,58

1  , 1996
0,89

1  , 0190
0,59

1  , 2138
0 ,61

1 ,0367
0,65

1  , 1988
0,96

1 ,0500
0,53

1,2152
0,39

1,0480
0,28

1,2121
0,38

1,0390
0,64

CONCLUSION

Threads crimp project ing methods are mainly
based on geometric models of the woven structure.
Modern methods take into consideration, yet the re-
sults obtained st i l l  deviate from the projected ones.
For that reason it is necessary to take into consid-
eration also the immediate condit ions of fabric pro-
duction on the loom, in order to avoid possible mis-
takes in the projecting.

Examination results show that threads tension has
a signif icant inf luence on threads crimp value in fab-
r ics. For the production of qual i ty fabrics, i t  is nec-
essary to apply optimal threads tensions, in order to
avoid crimp deviations and fabric fineness deviations

from the projected ones and, at the same t ime, to
achieve maximum loom uti l isat ion.
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SOME OPEN PROBLEMS OF HAND EVALUATION

MlLrrKV J., BAJZix v.

Technical University of Liberec, Dept. of Textile Materials, Liberec, Czech Republic

In proposed contribution the reproducibil i ty of the subjective hand evaluation and prediction of
subjective hand are discussed. For reliable subjective evaluation of hand the reproducibil i ty and
good representation of results has to be performed. For representation of results the approach
based on categorized variables is used. For the case of subjective hand the ordinal median and
its 95% confidence interval were applied. The set of properties indirectly connected with hand are
specified. The methodology of prediction of subjective hand based on these properties is de-
scribed. The whole procedure is demonstrated on PET/wool men's winter suit fabrics

1.  INTRODUCTION

The basic propert ies of clothing text i les (strength,
shrinkage, drape abi l i ty, etc.) can be measured ob-
ject ively and then applied for est imation of garment
behavior. These propert ies have usually physical
sense. The other ones (appearance, comfort,  hand)
are not direct ly measurable in laboratory. Evaluation
is carr ied out by consumer on the basis of his feel-
ing evoked by in contact of his preceptors (eye for
appearance, eye and f ingers for handle). These so-
called tactile properties play important role as the first
characterist ics entering to contact with consumer.
Evaluation is carr ied out by consumer on the basis
of his feel ing evoked by text i le with contact of his
preceptors (e.9., eye for appearance, f ingers and
palms for hand). The second possibi l i ty is to use the
so-cal led indirect measurements in combination with
calibration equations. With development of new types
of technologies and text i le products objective char-
acterization hand becomes more important. The use
of computer oriented methods for text i le design
needs of objective hand prediction evaluation as well.

2. SUBJECTIVE HAND AND ITS EVALUATION

Principles of text i le production are known more
then 6000 years. In this period the optimal condit ion
of their manufacturing was found. However, mecha-
nisms affect ing the psychophysical appearances of
text i les leading to pleasant sense during wearing are
not  fu l ly  expla ined up to th is  t ime.  One of  the basic
contact properties of textiles is hand. The term "hand"
is dif f icult  to define precisely. l t  belongs to text i le
quali ty evaluation as one of the most important ut i l -
i ty propert ies. l t  is possible to include hand among
subjective feel ings evoked by measurable text i le
characteristics. The subjectively evaluated hand is
connected especial ly with surface, mechanical and
thermal propert ies. The f irst attempts of hand evalu-
at ion of text i les were published in 1926 [1].Two ba-
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sic procedures of subjective hand evaluation were
proposed [5]:

a) direct method - is based on principle of sort-
ing of individual text i les to defined subjective grade
ord inal  scale (e.9. ,  0  -  very poor ,  1  -  suf f ic ient , . . . . ,
5 - very good, 6 - excel lent)

b) comparative method - is based on sort ing of
text i les according to subjective cri terion of evalua-
t ion (e.9., ordering from texti les with the most pleas-
ant hand to text i les with the worst hand).

The wide range of word expressions is connected
wi th term hand,  e.9. ,  smooth,  fu l l ,  bu lky,  s t i f f ,  warm,
cool, sharp, etc. The expressions are used for de-
notat ion of primary hand 12, 3, 4, 5,6]. For predic-
t ion of hand using any subjective method i t  is nec-
essary to solve fol lowing problems:

- choice of respondents
- choice of grade scale
- definit ion of semantic.

2.1.  Choice of  respondents

The method of choice of respondents has very
strong inf luence on obtained data and therefore also
on results of hand evaluation. l t  is obvious, that sub-
ject ive evaluation is based on quali ty of sensorial
receptors of the individual respondents. Results of
evaluation are also dependent on the psychical state
of respondents and the state of environment. Differ-
ent results are often obtained by experts and by
consumers. l t  is given by dif ferent points of view on
texti le and used terminology.

Above indicated problems show that i t  is very dif-
f icult  to maintain reproducibi l i ty and choice of re-
spondents has to be strongly defined. The signif i-
cant differences exist between men and women, too.
The men evaluate usually close to scale center in
comparison with women. The special problem is size
of respondent group. The minimum size for express-
ing of consumer meaning is 25-30 people and for
looking for relat ionships with objective characteris-
t ics more then 200 people.
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2.2. Choice of grade scale

lf  the paired comparison [7] is not appl ied i t  is pos-
sible to choose grade scale according to the actual
cri terion and needs. The size of grade scales varies
from 5 to 99. The 99 grade scale is more suitable
for  exper ts  handl ing wi th fabr ics.  For  consumers
grade scale from 5 to 11 is preferred as they have
not so high sensit ivi ty for judgement of very weak
differences. General ly is val id, that the area of grade
scale centre is frequently used in comparison with
the areas near the scale ends.

2.3. Definit ion of Semantic

Evaluation of total hand is not sufficient when more
precise results are required. l t  is suitable to intro-
duce primary hand values. Primary hand values are
connected with surface, thermal and geometric prop-
ert ies. Fol lowing polar pairs are very often used for
expressing of primary hand values:

rough - smooth
stiff - flexible
open - compact
cold - warm.

Paired comparison of several samples is often
carried out and then the ranks are got together. This
method is easy for statistical data processing but it
is suitable for small  sets of text i les only.

3. OBJECTIVE HAND EVALUATION

A lot of methods are used for indirect objective
hand evaluation. These techniques can be divided
to three groups according to used instruments:

a) special instruments - the hand is result of the
measurement. Drawing of text i le through the nozzle
of  def ined shape and evaluat ion of  dependence
"strength-displacement" course is usual principle [9].

b) set of special instruments for measuring of prop-
erties corresponding to hand. Kawabata's evaluation
system (KES) belongs here. l t  consists of four in-
struments for measuring of tensi le, shear, bending,
surface and compressive properties under special
condit ions of measuring. By these instruments 16
mechanical characterist ics are measured [10].

c) standard instruments for evaluation of prop-
ert ies corresponding of hand [1 1].

Techniques of objective hand evaluation can be
divided to two groups according to data processing.

a) result is one number characterizing hand - this
number is very often obtained from conversion equa-
t ion (e.9., regression model),  where subjective hand
is endogenous variable and measured properties are
exogenous ones [10,  1 1] .
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b) result is the vector of numbers characterizing
hand. Comparison of hand is then carr ied out on the
basis of mult ivariate stat ist ical methods (e.9., factor
analys is  [12] ,  d iscr iminat ion analys is  [10]  and c lus-
ter  analys is  [13] ) .

Applicabi l i ty of various methods for objective hand
evaluation is connected with the choice of measured
texti les propert ies.

4.  SUBJECTIVE HAND AND APPEARANCE

During the subjective hand evaluation the visual
inspection of samples can have inf luence on f inal
decision. In this section the comparison of results
obtained with and without "visual inspection" are pre-
sented. The handle evaluations were compared and
inf luence of appearance on handle evaluation was
investigated.

The 28 fabrics for men's suit  were chosen for sub-
jective appearance evaluation and subjective han-
dle evaluation with and without visual inspection. For
achievement of reproducibi l i ty of handle evaluation
two groups of respondents were applied. Size of the
first was 92 and the second was 160. Ratio of ages
of respondents and rat io of men and women was
similar. As respondents the consumers were used.
Each of them was precisely informed what and how
has judge. The second group beside handle evalu-
at ion with visual inspection carr ied out evaluation of
handle wi thout  v isual  inspect ion and appearance
evaluation. The second group judged one year after
the f irst.  The f irst group had to disposal f ive grade
scale and the second group eleven-grade scale. For
comparison of judgment Spearman's rank correla-
t ion coeff icient was applied.

The relat ionship between results of both groups is
high (Spearman's rank correlat ion coeff icient is 0.89).
I t  can be said, i f  respondents are well  informed, i t  is
possible to achieve reproducibi l i ty. On other hand,
f ive-grade scale is less sensit ive to dif ferences in
judgment and this less sensit ivi ty leads to higher loss
of information.

Relationship between two types of subjective han-
dle evaluations (with and without visual inspection)
is high, as well  (Spearman's rank correlat ion coeff i-
cient is 0.98). l t  indicates that well- informed respond-
ent is able to restrain visual perception even if ma-
jori ty of respondents remarked their inf luence by
pattern (color of textile). The relation between han-
dle and appearance is weaker (Spearman's rank
correlation coefficient is 0.52 for the case with visual
inspection and 0.47 for the case without visual in-
spection). l t  is interesting that most of fabrics at
whom the handle was evaluated at the borders of
scale (it means with very good handle or very poor
handle) had the similar appearance evaluation.
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sett - warp
weft

The results indicate when the respondents are well
prepared i t  is possible to ensure the reproducibi l i ty
of data concerning the handle evaluation. The han-
dle can be judged with visual inspection but the con-
dition of well-informed respondents is necessary, as
wel l .

5 .  PREDICTION OF THE SUBJECTIVE HAND

Subjective hand of the set of 28 men's suit fabrics
was carr ied out by means of group of 92 well- in-
formed respondents. They had S-order grade scale
to disposal (1 - very bad,2 - poor, 3 - average, 4 -
good, 5 - excellent). The estimations of hand grades
from subjective evaluation results were treated by
means of  technique descr ibed bel low.  The basic
characterist ics are presented in Table 1.

Table 1 Range of Basic Parameters of Tested Fabrics

weight lg/m' I 1 40-380

[yarns/10 cm] 160-500
1 40-300

blending 100% wool
45/55 wooUPES
70130 PESiviscose
wooUPES/PAD

basic types of weaves plain, two-and-two twi l l ,  sat in, prunell

Statist ical analysis of subjective hand results is
obviously based on the classical ari thmetic mean.
The more correct approach based on the categorized
var iables [15,  16]  is  proposed in  th is  contr ibut ion.
General ly, for categorized variable case the popula-
t ion of al l  events is divided to the categories
C, , . . . . . . .Cp .  Here ,  P :  5  ca tegor ies  were  used .  Spe-
cial case of categorized variable is ordinal variable
[10, 14]. For ordinal variable the categories Ct,. . . . . . .Cp
are sorted according to external criterion (here hand).
It is assumed that the first category is worst and last
category is best. The category C;*1 is better that C,
for  a l l  i  =  1, . . . . .P -  1 .  Stat is t ica l  t reatment  of  ord inal
variable is based on absolute frequencies Di, i  :
1 , . . . . .P corresponding to categor ies C. , , . . . . . . .Cp.

Total number of events is
P

rn= L ' ,
i=1

Relative frequencies are then

t  - f r it ,  = i  e)

and cumulative relat ive frequencies are
j

F,  = l  f , ,  i=1 , . . . . . .P  (3 )
' H

i=1

Vldkna a textil 7 (3) 141-145 (2000)

For characterization of location of ordinal variable
the sample rat ing median can be computed. The
median category Me is defined by inequali t ies

Fr"_, < 0.5, FM" > 0.5 (4)

The sample-rat ing median of ordinal variable has
the form

xM" = Me +0.5 - 
FMe--0'5 (5)

IMe

Subjective judgment of fabrics handle is widely
used within the text i le, clothing and by the ult imate
consumers.

For est imation of mean handle grade the sample
rating median X"" defined by eqn. (5) is suitable.
Characteristic X"" is estimator of population rating
median Med. Median of ordinal variable Xr" was
used oS )r, for prediction of subjective hand.

The prediction of the subjective hand was made
from eight objectively measurable characterist ics
selected from four basic groups of properties corre-
sponding to the hand sensorial centers.
1. For characterization of the fabric surface rough-
ness
- Coefficient of static friction f" = Xo [-] has been se-

lected.

2. The deformability have been characterized by the
- Shear resist ivi ty G = x1 [N],
-  ln i t ia l  tens i le  modulus Y :  Xa IMPa] ,
- Stiffness f = Xz 1O-t [N m-'].

3. Bulk behavior has been expressed by the
- Area weight M = xz [g m-']
-  Compressibi l i ty S = x5 [-]
-  Thickness f :  xo [mm].

4. Thermal part of hand has been characterized by
the
- Warm/cool feel ing coeff icient I  :  xs [W m-tK-t] .

Thg data f  1 ,  X1 i ,  X1 i ,  X2,  Xgi ,  X4 i ,  x5 i ,  X6 i ,  x71,  xs1,  i  =

1,2,.. . .47 were col lected tor 47 woolen men suit  fab-
r ics. lndividualy data are mean values computed
from 10 repeated measurements.

Predict ive, regression type models were con-
structed in the fol lowing steps:

f  .  Standard izat ion of  data Xi i ,  j  =  1,2, . . . .8  i  =
1,2, . . . .47 by us ing of  re lat ion

u,, =t-ii (o),' si

where x, is sample mean and s, is corresponding
standard deviation for y-th variable, see Table 2.

ll. Non-linear transformation to the special psycho-
physical scale by using of Harrington type function

w ji = exp(- exp(-uii )) V)

143

( 1 )



Table 2 Sample mean values and variances. Table 4 Regression results for LIN model

Property Mark

subjective hand
shear resistivity
areal weight
warm/cool feeling coeff .
thickness
compressibi l i ty
coeff. of static friction
stiff ness
init ial  tensi le modulus

standard
parameterestimation deviat ion

ofestimation

Test  Ho:  b , :  0

t-cr i ter ion a
3.126 0.775
0 .1  18  0 .051

209.74 42.03
42.23 5.156
0.521 0.072
1 .375 0.105
0.291 0.0274
3.501 2.76

119 .88  55 .076

x'i

v
x1
X2
xs
Xa
X5
x6
X7
Xs

bo 2.914
b1  -1 .238

b2 0.770
b3 -0.342

b4 0.0634
b5 0.929
b6 -0.0449

0.302
0.376
0.493
0.342
0.415
0.414
0.299

9.638
-3.295

1 . 5 6 1
-0.999

0 . 1 5 3
2.243

-0.150
-0.579

1 . 7 9

0.000
0.002
0 . 1 2 7
0.324
0.879
0.031
0.882
0.566
0.081

l l l .  Selection of stat ist ical ly suitable regression
sub-model from fol lowing three basic ones

-0.399
0.528

For above-mentioned models the characterist ics
Rp, MEP and E are shown in Table 3.

It  is evident, that from the point of view of predic-
t ion abi l i ty the LIN model is the most suitable. The
est imat ions of  b0, . . . . . .br  parameters together  wi th
standard deviat ions and signif icance tests (Hs'.  bi =
0) are presented in Table 4.

It  is clear that, the independent variable xo (thick-
ness) and x6 (coefficient of static friction) are the least
signif  icant.

The model without these ones is marked as RLIN.
The characteristics of regression quality (Table 3)
show that RLIN has better predict ion abi l i ty then ori-
g in LIN model .  For  th is  model  the est imat ions of
b0,.. . . . .b6 parameters and results of basic tests are
shown in the Table 5.

ln respect to the fact, that chosen text i les created
representative sample of woolen text i les i t  is possi-
b le use parameter  est imat ions of  RLIN model  for
subjective hand predict ion of other woolen text i les
of the same type.

Methodology of predict ion of subjective hand con-
sists from fol lowing steps:

a) determination of sample means for shear re-
sistance G = x,,  area weight M = rr,  warm/cool feel-
ing coefficient b = rr, compressibility S -- 

"u, 
stiffness

T = rr,  and init ial  modulus Y = x, by the above men-
t ioned techniques,

b) transformation to standardized variables x,
(eqn. 6) with use the xi and s, values (Table 2),

Table 5 Regression results for RLIN model

b7
h
v 8

0.689
0.295

L IN:

G  E O M :

8 8 8

TAYL:  y i=  bo* I  b1 .w1 i * I \  b6wx iw l i  +e ;  (10 )
i=1 j=1 k=2

Predicted correlation coefficient Rp, mean quadratic
error of prediction MEPand mean relative error of
approximation E lo/r l  can be used for determination
of regression model qual i ty. For calculat ion of MEP,
the fol lowing equation is val id

8

y i = b o * I b 1 . w 1 i  + e i  ( B )
i =1

8

lny, = ln be + I 'n w 1i + si (9)

MEP=1t  e7  -
n f i  (-  H,,)2

where ei = yi- yiprea and Hiiare diagonal elements of
projection matrix X (XT X)-1 XT .

Predicted correlation coefficient R" is defined as

( 1  1 )

R p = (12)

where y* is median of ordinal variable of hand. Both
these characteristics use the special prediction from
estimates when single points are left  out when the
prediction is calculated (prediction in r-th point is cal-
culated without information about this point).

Table 3 Characterist ics of regression model qual i ty for various
models.

Model MEP

standard
parameter estimation J""i"*. 

Test Ho : b1 = 0

of est imation t-cr i ter ion a

LIN
GEOM
TAYL
RL IN

0.621
0.476
0 . )
0.693

0.308

1 . 9
0.261

11.071
-3.753

1 . 9 0 1
-1.071

2.421
-0.603

1.824

0.000
0.001
0.065
0.291
0.020
0.550
0.076

RP

12.0
12.7
5

12.1

bo
b1
b2
bs
b5
b7

b8

2.903 0.262
-1.260 0.336
0.809 0.426

-0.337 0.315
0.950 0.392

-0.371 0.614
0.s16 0.283*) Close to zero
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EFFECT OF SPAN LENGTH ON YARN STRENGTH

Lizak P.

The University of Trencin, Faculty of lndustrial Technology,
Textile Tecnhnology departement Ruzomberok

1. Introduction

This work describes the stochastic model of yarn
strength in relat ionship to the span length, and this
is for stochastic independent span length as well  as
for yarn lengths where their strength forms Markov
process.

Standard method for yarn strength is carried out
using span length of 0.5 m. The yarn breaks at i ts
lowest strength place, "principle of weak point" [1]
- and this value of strength represents the strength
of the whole yarn strength. The standard method of
testing yarn strength evaluates only the strength of
the weak points of the yarn; the strength of the other
points in the span length is not considered.

The standard method of evaluating yarn strength
is calculat ing the basic yarn strength characterist ics
as "mean value, standard deviat ion and the co-
eff icient of variat ion" The sequence of tested val-
ues and distance between the tested lengths are not
considered and not evaluated.

Detai l  information and better understanding the
yarn strength variabi l i ty characterist ics are essential
to investigate the possible causes of their occurring.
It  is required to measure and evaluate yarn strength
in a dif ferent way. Mainly i t  is required to f ind out
the yarn strength of small  span lengths, where the
span length must be longer than any f iber in the yarn,
or in other words no f iber should be clamped simul-
taneously in the both jaws of the tester. Furthermore
it is reasonable to test pieces of yarns which are po-
sit ioned at the same distance. In such a manner, i t
is possible to observe how the yarn strength
changes along i ts length, i .e. evaluate the auto cor-
relat ion function of yarn strength. The aim of this
paper is further investigating and analysing cotton
yarn strength.

2. Experemetal method

Standard method [3] for estimating yarn strength
consider span length of 500 mm. The strength of
such yarn piece expresses the force required to
break out the yarn caused by applying mechanical
stress at the lowest individual resistant places of the
yarn. Such strength, logically hard confirm with tech-
nical and structural information. The aim of this work
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is investigation the yarn strength of smallspan length
of 50 mm. Within these pieces, essential ly the ef-
fect of mass irregulari ty is pronounced. The yarn
span length is higher than the longest staple f iber.
The test was performed at deformation speed of
12 mm/min. The samples were selected in such a
way, that regularly 30 pieces of length 3 m of each
bobbin was taken. Between each 3 m piece, one
hundred-meter was unwounded from each bobbin.
From each 3 m piece, 30 samples was formed of
length 100 mm, each p iece was tested on the
dynamometer at span length 50 mm, that 25 mm
from each side was placed in the jaws. The distance
between two successive samples is 100 rnm : 10 cm.

The yarn strength was evaluated in standard sta-
t ist ical procedure, where the mean value, standard
deviat ion, coeff icient of variat ion, furthermore the
autocorrelat ion function of yarn strength was calcu-
lated. l f  we consider one 3 m yarn piece, then the
obta ined yarn s t rength va lues are g iven as P, ,
Pr,. . . ,P.0. The strength of samples P, a Pr, P, a Pr,
to Prn and P.o are always at a distance of 100 mm.
f f  we consider  a pai r  o f  va lues (P, ,P,*r ) ,  i  :  1 ,  . . . ,  29
from the 3 meter piece of yarn, al l  of these values
of the 30 three meter yarn pieces form a set of two
dimension data.  l t  is  possib le to  ca lcu late the
autocorrelat ion function from these points 29, 30,
which determine the correlat ion coeff icient of yarn
strength of 100 mm length. ln similar way the corre-
lat ion coeff icient is calculated from the pair values
(P,,Pr*.,) ,  i  = 1 ,  . . . ,28 (there are avai lable the values
of 28, 30), which determine the correlat ion coeff i-
cients of yarn strength at 200 mm length, and fur-
t h e r m o r e  f o r  t h e  l e n g t h s  1 0 0 , 2 0 0 , 3 0 0 ,  . . . , 2 9 0 0
mm. The relationship between correlation coefficients
and span length expresses the autocorrelation func-
t ion of yarn strength.

The values of autocorrelation function calculated
from experimental were fitted to a regression func-
t ion of the type:

r = ae-bx + (1 - a)e-"' (1 )

This is a sum of two exponential terms. The value
r is the correlation coefficient, a, b, c are the regres-
sion coeff icients, x is length in mm. A computer pro-
gram was developed to evaluate the experimental
data.
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METHOD OF CALCULATION

The aim of developing the calculat ing method is
to propose an optimal method for the experimental
data and to obtain maximum revenant information
experimental results. l t  is well  known that a lot of
programs are found for calculating the most compli-
cated mathematical equations. For our work i t  was
necessary to develop own program. The program is
established in Turbo Pascal. The program calculates
the probabil i ty density function characterist ics. Fol-
lowed by calculating the correlation coefficients and
autocorre lat ion funct ion.  F inal ly  s imulat ion of  the
strength values for dif ferent span lengths.

3. Measuring, evaluating the experimental data
and d iscussion

Material used:
Cotton r ing spun and open-end yarns were used

as fol lows:
- 100o/o cotton carded r ing spun yarn of . . . . . . .20 tex
- 100% cotton carded open-end yarn of ....29,5 tex
- 100% cotton carded open-end yarn of . . . .35,5 tex
- 100% cotton combed ring spun yarn of . . ' , |6,5 tex
- 100% cotton carded open-end yarn of . . . . . . .50 tex

3.1 Proceduare of measuring

The measuring of the carded and combed cotton
yarn strength was provided using unstandard span
length, which was selected that no f iber is clamped

Table 1

in both jaws of the dynamoeter. 900 samples were
tested from 6 bobbin, which were chosen randomly.
The uncorrect test was eleminated. The basic sta-
tistical characteristics of the yarn strength are
summer ized in  tab.  1.

The values of correlatin coefficient for the yarn of
tex 20 is i l lustrated in f ig 1.

l(mm)

Fig. 1 Autocorrelat ion function of yarn strength at span length
l = 5 0 m m .

Calculated values of correlat ion coeff icient
charcterize the normalized autocorrlat ion function,
which expresses the regression equation in the form
of the sum of two exponential functions (/  in mm)

Ppzo?) = 0.438637"-o'o1e6s6/ *
+0.56 1 363 

"_0.0002s58 
/

o . 1

(2)

Yarn No.

Material

T(tex)

Technology

Avarage strength P(N)

Standard deviat ion P(N)

Coef. of variat ion vp(%)

Coef. of skewence

Coef. of kurt isis

100%c
20
RS

3,072
0,432
14,069
0,2553
-0,0995

0,439637
0,0196955
0,561363
0,0002559
0,132474
0,018333
0,1 53576
0,021575

0 , 1 2 0 1  1 6 3
0,0136277
0 , 1 2 9 1 6
0,015543

100%c

29,5

OE

3,425

0,3965

1 1 , 3 1 8 5

0,2743

0 ,1996

0,609787

0,012769

0,390213

0,000096

0,102246

0,010709

0 , 1 1 6 1 0 2

0,01309 ' l

0,095796

0,009266

0 ,10069

0,009429

100%c
35,5
OE

4,13575
0,4331
10,4692
0,0441
-0,1422

0,51674
0,01426
0,48325
0,00012
0,104295
0,010273
0,116440
0,0122
0,09759

0,007696
0,102136
0,00879

100%c
1 6 , 5
RS

2,292
0,35145
15,3947
-0,0913

1 , 1 2 6 0
0,61 1654
0,21275

0,388346
0,000140
0,11252
0,01626

0,139312
0,0213'16
0,105272

0,01344934
0,10031

0,0122677

100%c

50

OE

7,005

0 , 8 1 5

1 1 , 6 3 1 2

0,3007

0,2769

0,439959

0,025367

0,561041

0,000492

0,123339

0,013553

0,140024

0,016250

0 ,114837

0,010253

0,120893

0 ,01  1695

a

b

1 - a

Avarege strength Psim50cm (N/tex)

Standard deviat ion Ssim50cm (N/tex)
Avarege strength P5cm (N/tex)

Standard deviation S5cm (N/tex)

Avarege strength Ppierce (N/tex)

Standard deviation Spierce (N/tex)
Avarege srength Piurek (N/tex)

Standard deviation SZurek (N/tex)
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3.2 Simulation and discussions

Analytical mehod for calculating the yarn strength
at very long lengths as for example beamrng, is te-
dious and very compliated, therefor it better to de-
termine the yarn strength by simulation process.

Fig.2a i l lustrate distr ibution of the simulated trans-
formed values of the yarn strength at span length
50 mm (k-0). Fig. 2b 2a i l lustrate distr ibution of the
simulated transformed values of the yarn strength at
span length 500 mm (k-9). lt is obvious that the mean
value is decreased and accordengly the standard
deviat ion becomes smaaler. ( the histogram is higher
and narrow).

Fig. 2c i l lustrate distr ibution of the simulated trans-
formed values of the yarn strength at span length
5000 mm (k-99). One can observe that the trend of
decreasing the mean value and the standard deviatin
is contiuing. The assymetry of the distribution is clear
recognized (skwed to the right). The curve of fig. 2c
is more smooth, this is due to less number of simuled
points.

Fig. 3 il lustrate the statistical characteristics of the
Simulated data.

The strength values for the length SOmm are
calculted from observed values. The values of the
strenth for 500 mm are predicted and analougly for
the span length 5000mm, these values are l isted in
tab 3. By this way it was possible to predict the sta-

l(mm)

tistical characteristics of yarn strenth at different span
lengths.

Emperical equations were construted, to approxi-
mate the simulated results. For rough orientat ion, i t
is possible to use the approximated equations of B.
Neckar  [1 ] .

The values calculated accordinthis approximation
are also found in tab. 2 (marked as,,approximated").
The approximation in our case is acceptable for
length to 2000 mm.
Table 2

Yarn 20 tex Average value Standard deviation

F:J_ fl*r - g.oze 
o... = o p. = 

o"'{rl
Span lengtn u =- 

o, 0.432 u oP 0.432
/ (mm) SimulatedApprox imatedSimulatedApprox imated

0
-0,32
-0,50
-0,63
-0,72
-0,8

-0,92
- '1 ,01
-1 ,08
- 1  , 1 9
-1,29
- 1 , 5 3
- 1 , 6 9
-1,77
- 1 , 8 5

Fig.  2b
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50
100
1 5 0
200
250
300
400
500
600
800

1 000
2000
3000
4000
5000

0,00
-0,30
-0,48
-0,60
-0,70
-0,77
-0,89
-0,98
-1 ,05
- 1 , 1 6
-1,24
- 1 , 5 1
-1,67
- 1 , 8 0
-1 ,89

1 , 0 0
0,95
0,92
0,90
0,89
0,88
0,86
0,85
0,84
0,82
0,81
0,77
0,74
0,72
0,70

a
I

0,95
0,92
0,90
0,89
0,87
0,85
0,83
0,82
0,80
0,79
0,74
0,72
0,70
0,69

Fig.  2

Normalized correlation
function of 20 tex

Simulated

s@:k)

F i g . 2 c
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Table 3

Span
length

Avarege
strength (N)

Tenacity
(N/tex)

Standared
deviat ion (N)

Standard Coef. of variation
deviation (N/tex) ('/t

50mm
500mm
5000mm

3,072
2,614
2,2296

0,1536
0 , 1 3 1
0 , 1 1 1 5

0,432
0,3542
0,2938

0,0216
0,0177
0,01469

14,07
13 ,55
1 3 . 1 8

Residual strength

l(mm)

Standard deviation
gradient

Fig.  3a

4.  Summery and conclus ion

The average value of yarn strength at span length
50 mm was found experimental ly to be in the range
of  0.116 to 0.153 N/ tex.  Combed yarns have h igher
coeff icient of variat ion values (15.41%) compared to
carded yarns that have about (10.47%). The lowest
value of C.V. is due to open-end yarn of 35.5 tex
about (10.47o/o).

By recalculat ion the yarn strength at span length
of 0.5 m according to Pierce expression and apply-
ing the exponent  modi f icat ion g iven by Zurek for
117,  we found the values l is ted in  tab.  1.  l t  is  c lear
that al l  yarns have smaller strength values.

The average strength value for span length of 50
mm are higher than the average strength value of
lengths 500 mm, this is in agreement with the well
known theory weak point theory.

lnterest results were obtained due to establ ishing
the autocorrelat ion function. The regression equa-
t ion for 100% cotton 20 tex, combed ring spun, is
given in equation (2).

It is clear seen that the absolute values of the ex-
ponent of the f irst part of the equation is higher for
al l  cases, Which means that the value of the expo-
nent of the first part approaches to zero. In contrary
to this, The exponent of the second part of the equa-
t ion is small ,  thus i ts value i ts value for the whole
range does not change, when mult ipl ied by a con-
stant. The best case in our set of yarns is the yarn
of 29.5 tex, where we can conclude that by increas-

l(mm)
F i g . 3 b

ing the distance between two yarn Pieces, the cor-
relat ion values becomes smaller.

When we consider that, the resultant yarn strength
is a result of two independent parts, where the f irst
par t  inc ludes autocorre lat ion funct ion in  the form
exponent, the second part is in the form of the sec-
ond exponent. The autocorrelat ion function is then
dependant on the sum of two exponents. l t  seems
to be that the yarn strength, is the sum of two parts.
The first part is characterised by quick exponential
decrease of autocorrelat ion function, which means
that the fist part to some extends has no effect on
the yarn strength.

Most probably i t  is effected by structural anomaly,
for example cleanness, etc. In contrary to that, the
second part of yarn strength comprises a very small
decrease of correlation; this value of yarn strength
determines the other values far away from this
length. This can be interpreted by the effect of long
term mass irregularity as for example, the irregular-
i ty of sl iver in case of open-end spinning or by the
roving in case of r ing spinning system.
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VPLYV UPINACEJ DLZKY NA PEVNOST PRIADZE

Lizak P.

Trendianska U niverzita, Fakulta priemyselnych technologi f,
Pracovisko textilnych technologif Ru2omberok

1 .  Uvod .

V tejto prdcije popisanf stochastickf model zdvislosti
pevnosti priadze na upinacej dlZke, a to ako pre stocha-
sticky nezdvisle useky, tak aj pre 0seky ktonich pevnosti
tvoria nahodnf Markovskyi proces.

Standartn6 meranie pevnosti priadze sa prevddzana
upinacej OiZXe 0,5 m. Upnutyi usek priadze sa pretrhne
vo svojom najmenej pevnom mieste - tzv. princip naj-
s/abSieho ildnku - a pr6ve tdto hodnota pevnosti ie
prisudzovnd cel6mu 0seku. Standartnd vyhodnotenie sa
vlastne opiera len o nameranf subor pevnosti najslab-
Sich cldnkov a pevnosti ostatnfch miest na upinacich
dlZkach sa nezistuj0.

Zo suboru nameranyich hodnot pevnosti sa Standafine
vyhodnocuju len zdkladn6 charakteristiky rozlolenia
(strednd hodnota, smerodatna odch,ilka a variacn,!'koe-
ficient). Poradie nameranlich hodnot a ani vzdialenost
na priadzi medzi meranfmi miestami sa nesleduj0 a
nevyhodnocul0.

Aby sme podrobnej5ie poznali charakter variability pev-
nosti a porozumeli tak lep5ie pricinam ich vzniku, je po-
trebn6 merat a vyhodnocovat pevnost priadze v niekto-
rfch pripadoch inyim sposobom. Predov5etkfm je
potrebn6 zistovat pevnost krdtkych usekov priadze, kde
upinacia dllka musi byt v5ak vdd5ia, ako je dlZka naj-
dlh5ieho vldkna, lebo Ziadn6 vl6kno v priadzi nesmie
byt zovret6 s0dasne v obidvoch cel'ustiach trhacky. ba-
lej je uZitocn6 trhat fseky priadze, ktor6 s0 od seba
stdle rovnako vzdialen6, tym je totiZ moZn6 sledovaf,
ako sa pevnost menf pozdll priadze tzn. vyhodnocovat
autokoreladn6 funkcie pevnosti krdtkych 0sekov priadze.
Z tohoto dovodu predmetom tejto prdce bolo prevedenie
d'alSej analyzy bavlndrskych priadzi vo vztahu k pev-
nosti .

Bola merand pevnost bavlnenlTch pri.adzi mykanyich
a desanej na ne5tandartnej uplnacej dlZke, ktord bola
zvolen6 tak aby Ziadn6 vldkno nemohlo byt drZan6
s0dasne v obidvoch cel'ustiach dynamometra. V ndhod-
ne vybranfch miestdch priadze zo Siestich potdcov
jedn6ho s0boru bolo celkovo prevedenfch cca 900 tr-
hov. Z coho nekorektn6 trhy boli z hodnotenia vylucen6.
ZAkladnf Stati sti ck6 ch arakte ri sti ky n am e ran e h o sri bo ru
pevnostf s0 uveden6 v tab. 1.

Potom sme previedli celkov6 vyhodnotenie uvedenyich
priadzi aj na upinacej dlZke pricom sme zist i l i  t ieto
charakteristiky vfberu: priemern0 pevnost, smerodatn0
odchflku, variacnf koeficient. Vyhodnotenie sa pre-
viedlo suctovou metodou. Vych6dzalo sa z rozpdtia
vfberu, pomocou ktor6ho sa vypocitala smerodatnd
odchflka. Ostatn6 vipocty sa previedli beZnou Statistic-
kou metodou.

1 5 0

2. Zhrnutie a zivery

Stredn6 hodnota pevnosti na upinacej diZke 50mm
sa pohybuje u experimentSlnych priadzi v rozmedz(
0,1 16 aL 0,153 N/tex. Cesan6 priadze maj0 vy55(variad-
nf koeficient pevnosti  (1 5,41%) ako mykan6 (okolo
10,47%). Najmen5i md rotorovd priadza 35,5 tex -
10,47o/o. Pri pribliZnom prepo6te pevnosti na dlZku 0,5m
podla vztahu Peirceho s modifikdciou exponentu podl'a
Zurka na 117 sme na5li vztahy uveden6 v tab. 1 . Odtial'
je zrejm6, Ze v5etky priadze maju znilenf pevnost.

Stredn6 pevnosti 50mm [sekov su vdc5ie ako stredn6
pevnosti 500mm 0sekov, 6o vysvetl'uje princip najslab-
Sieho dldnku pri  vdc5fch 0sekoch priadzf.

7aujfuav6 vfsledky boli zfskan6 spracovanfm auto-
korelacnfch funkcii. Pre 100% ba priadzu 20tex, KDS
desan6 bola zistend regresnd rovnica (2).

Ako vidlme absol0tna hodnota exponentu v prvom
scitanci je vaic5ia vo v5etkfch pripadoch priadz[, takle
hodnota prvej exponencialy je blizka nule. Naproti tomu
druh6 exponencidla md absol0tnu hodnotu exponentu
malu, takZe jej hodnota sa v celom rozsahu meran6ho
prfli5 neli5i od ndsobiacej kon5tanty. Najlep5ie na5im
predstavdm sa pribliZuje priadza 29,5 tex, kde moZeme
uvaZovat, 2e s narastaj0cou vzdialenostou dvoch
porovn6vanfch miest na priadzi je korelacn6 zdvislost
n iZSia.

Ked'uvaZujeme, Ze pevnost priadze je vyslednicou
suctu dvoch nezdvislyich zloZiek, z ktorfch prvd m6
sama o sebe autokorelacn0 funkciu v tvare prvej expo-
nenci6ly a druha v tvare druhej exponencidly. Potom
vyislednd autokorelacnd funkcia bude zodpovedat uve-
den6mu sudtu exponenciel.  Zde sa teda, Ze pevnost
priadze je suctom dvoch casti. Prv6 cast pevnosti je
charakterizovand ryichlym poklesom autokorelacnej
exponencidly, co znamend, Ze urcitd hodnota tejto prvej
casti  ni jako neovplyvnuje pevnost vo vzdialenejSom
okolf. Je to pravdepodobne sposoben6 vplyvom Struktu-
rdlnych anomdlii ako je napr. distota priadze, prfsuk atd'.

Naproti tomu druhd cdst pevnosti vykazuje len vel'mi
malyi pokles korel6cie, t.j. hodnota tejto casti pevnosti
v urcitom mieste predurcuje hodnotu aj v mieste od
prv6ho dost vzdialenom. Je to pravdepodobne spo-
soben6 vplyvom hmotnej nerovnomernosti  na dlhfch
0seckach ako je napr. nerovnomernost prameia u BD,
alebo predpriadze u KDS.

Uvedend na 1. textilnej konferencii TEXCO '99,

oktober 1999, RuZomberok
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STATE OF PREPARATONS OF THE SLOVAK TEXTILE
INDUSTRY TO MEET EU REQUIREMENTS IN THE FIELD

OF SAFETY AND QUALITY OF PRODUCTS

Jergu5,  P. ,  Pol ldk,  M.

VUTCH-CHEM\TEX Ltd. Zitina, Slovak Repubtic

1.  INTRODUCTION

Nowadays, greater and greater attention is being
paid to the safety of textile and clothing products in
EU countr ies. l t  is connected among others with the
concern of the public and non-governmental organi-
sations over protection of consumer health and en-
vironment. ln general,  there are two principles be-
ing implemented in  th is  f ie ld :
- voluntary principle represented by eco-labelling of

products
- principle based on obligatory compliance with safety

parameters of products set up by valid legislation.
The products of textile industry belong among arti-
cles which are discussed the most frequently in this
field at present.

2. PRESENT STATE OF LEGISLATION IN THE
FIELD OF PRODUCT SAFETY

IN EU COUNTRIES

A trend toward successive implementation of le-
gislat ive measures taken to ban use of harmful and
dangerous substances in manufacture of text i le pro-
ducts is typical for EU countr ies as well .  l t  should
lead in the long run to the absence of the substances
in f inal products.

The harmful substances involved are primari ly as
fol lows:
- certain azo-dyestuffs,
- formaldehyde,
- pentachlorophenol (PCP),
- heavy metals (Pb, Cd, Cr, As, Hg, Cu, Co, Ni, Zn, Sb

and Sn).

Azo-dyestuffs

The greatest advancement was achieved in imple-
mentation of legislat ion in this f ield due to necessity
for protection of consumers against adverse effects
of certain groups of azo-dyestuffs on their health. The
legislat ive provisions are based on the Fif th Ordi-
nance of the German Health Ministry amending the
Consumer Goods Ordinance. This Ordinance forbids
application of azo-dyestuffs which can cleave under
the influence of physiological processes to certain
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aromatic amines (20 kinds). Further two kinds were
added to this group of aromatic amines later. These
dyestuffs are used to dye textile, clothing and leather
products. The above-mentioned Ordinance is based
on the fact that carcinogenic effects have been
proved in the group of these aromatic amines or
these effects were demonstrated on animals and the
same possible effect is suspected on human orga-
n ism. Simi lar  nat ional  leg is la t ive prov is ions were
taken successively also in Austria, France, Denmark,
Italy and the Netherlands. The Draft Regulat ion of
the European Parl iament and the Counci l  amending
the Regulation 76l769lEEC in Appendix I was worked
out at EU level in 1999. The Article ,,Azodyestuffs"
is added. lt covers azodyestuffs which can release
one or more aromatic amines, l isted in the Appen-
dix ,  in  concentrat ions exceeding detect ion l imi t .
These dyestuffs are not allowed to be used in manu-
facture of textile or leather products which can come
to direct contact with human skin or oral cavity (cloth-
ing, bed l inen, diapers, towels, upholstery).

Formaldehyde

Formaldehyde is classif ied as a carcinogen of the
class 3, i .e. a possible inf luence on a man is sus-
pected. Besides i t  is a demostrable irr i tant.

There are several national legislat ive provisions
banning ful ly or restr ict ing level of formaldehyde in
textile products. Limits for formaldehyde level in tex-
t i le products in the range of 30 - 400 ppm depend-
ing on type of product are set up by a law for instance
in F in land.  Simi lar  leg is la t ion is  in  preparat ion in
France and in the Czech Republic. No l imit is set
up in Austria and Germany, however textile products
with level of formaldehyde exceeding 1500 ppm must
be labelled ,,Contains Formaldehyde". Regulations for
level of formaldehyde are in force also in Japan.
Texti les designed for clothing for chi ldren under 2
years of age must not contain formaldehyde. The
Draft Regulat ion being prepared in the Netherlands
requires to mark textile products with level of formal-
dehyde exceeding 120 ppm ,,Wash before wearing".
The level of formaldehyde must drop below 120 ppm
after the first washing.

These national legislat ive provisions should be
harmonized in the course of t ime according to the
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recent position of the European Apparel and Textile
Organisation EURATEX.

Pentachlorophenol (PCP)

PCP and i ts sodium salt are hardly degradable. l t
is a potential ly carcinogenic and bioaccumulable bio-
cide. l t  is being used mainly as a rotproofing agent
and a fungicide for textile products made of natural fi-
bres. lt is being used also as a preservative in sizing
and may be applied on final products to protect them
against fungi and rot during transport and storage.

Regulat ion 91/173lEC which forbids appl ication of
PCP in concentrations exceeding 0,1o/o in products
introduced on the market is valid in the frame of EU.
However, this Regulation does not solve the problem
of presence of PCP in textile products imported to EU.

As for national legislat ion, general 5 ppm l imit is
val id  in  Austr ia ,  Denmark,  Germany and the Ne-
therlands. l t  appl ies also to text i le and clothing pro-
ducts. Similar legislat ion is being prepared also in
France and Sweden. The Associat ion Euratex init i -
ated to carry out r isk assessment and work out
a study concerning presence of PCP, i ts salts and
esters in textile and clothing products.

Heavy metals

Legislat ion restr ict ing l imit of heavy metals in tex-
t i le and clothing products has not been adopted at
the European level yet. The only exception is France
that submitted for noti f icat ion a Regulat ion restr ict-
ing l imit of seven extractable heavy metals in text i le
and c loth ing products (Cu,  As,  Cd,  Cr ,  Co,  Ni ,  Pb) .
However, the Regulat ion has not been noti f ied due
to objections of other EU member states refusing to
set up l imits because i t  remains to be establ ished
that the level of r isk could just i fy legislat ion aimed
at protecting consumer health. Adoption of legisla-
t ion in  th is  f ie ld  is  only  quest ion of  t ime,  though.

A trend towards more and more demanding re-
quirements placed on environmental safety of tex-
t i le  products is  obvious consider ing in format ion,
adopted documents and results of discussion on the
meeting of the Task Force Environment set up in the
frame of the European Associat ion EURATEX. The
legislat ion adopted wil l  restr ict gradually content of
harmful substances in text i le products. Further, uni-
vocal criteria restricting application of harmful sub-
stances in manufacturing technologies and content
of the substances in final products have been for-
mulated in the frame of voluntary systems of eco-
labell.ing textile products. The lnternational Associa-
tion OKO-TEX is in the forefront in this respect. lt
updates the criteria for 6fO-f fX Standard 100 cer-
tification regularly on the base of latest knowledge
of science and technique. l t  has as the f irst one
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adopted provisions concerning determination of TBT
and DBT in textile products and worked out particu-
lar test procedures for determination of the sub-
stances.

3. PRESENT STATE OF LEGISLATION IN THE
FIELD OF SAFETY OF TEXTILE PRODUCTS IN

THE SLOVAK REPUBLIC

SKTC-1 19 started to prepare a Slovak technical
standard STN 80 0055: ,,Textiles. Limit concentra-
t ions of harmful substances. Technical requirements
and test methods" in 1966. l t  was worked out in con-
nection with the Counci l  Direct ive No. 85/374|EHS
on responsibi l i ty for damage caused by faulty pro-
duct and the Council Directive No. 92l59lEEC on ge-
neral safety of products as well as legislative provi-
sions val id in EU member states. The Standard was
worked out in a close cooperation with the experts
from the lnst i tute of Preventive and Clinical Medicine
in Bratislava. The above-mentioned Standard ap-
proved by the state administrat ion bodies came into
force on January 1,  1998.  The Standard became
a basic technical instruct ion in the frame of obl iga-
tory cert i f icat ion of text i le and clothing products.

The results of obl igatory cert i f icat ion in the years
1995-1999 have just i f  ied th is  leg is la t ive prov is ion in
the Slovak Republic. While the share of refusals to
cert i fy text i le products ranged from 2 to 2,5 % in the
years 1996 and 1997,  the share was 6,6 % in 1998
and i t  decreased to 3,6 % in 1999. l t  is an evidence
of increasing health safety of textile products tested
in the frame of obl igatory cert i f icat ion in the Slovak
Republ ic .

lmprovement of technological discipl ine of manu-
facturers applying for certification of textile products
is confirmed also by the fact that the number of rea-
sons to refuse to cert i fy products decreased in 1999
in comparison with the year 1998. The results are
summarized in Tables 1 and 2.

The results of evaluation of specif ied text i le and
clothing products in the f irst half  year 2000 accord-
ing to the new Act No. 26411999 confirm in general
the state found out in the course of obl igatory cert i-
f icat ion in previous years. There were 909 decisions
issued total ly including 57 decisions on refusal to
confirm conformity, i .  e. 6,2 %. Proport ion of refu-
sals issued for imported products was g5 %, coun-
try of origin of the products was China in 24,9 %.
Proport ion of refusals issued for products designed
for chi ldren under 3 years of age amounted to 51 %.
High level of formaldehyde and heavy metals and
low colour fastness were the most frequent reasons
of the refusal.

Certification of textile products is the most efficient
form of protection of consumer and Slovak domestic
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Table 1  THE MOST FREQUENT REASONS OF REFUSAL TO CERTIFY TEXTILE PRODUCTS lN SKTC-I19 lN THE YEAR 1998

EVALUATED
PARAMETER

SET UP LIMIT MEASURED OVERSTEP EVALUATED

fmg.kg-' l VALUE %
(STN 80 0055) [mg.ks-']

PRODUCT

Tabf  e  2  THE MOST FREQUENT REASONS OF REFUSAL TO CERTIFY TEXTILE PRODUCTS lN SKTC-I  19 lN THE YEAR 1999

EVALUATED SET UP LIMIT MEASURED OVERSTEP EVALUATED
PARAMETER [mg.kg- ' ]  VALUE % PRODUCT

(STN 80 0055) [mg.kg-' ]

Heavy meta l  Cadmium -  Cd 0,1  0 ,2*1,61 100-150 % Shi r ts ,  b louses

Heavy metal Chromium - Cr 1,0 2,5-220 150-22000 % Shirts, blouses
1,0 1,22-16,6 22-1560 o/o T-shirts
1,0 1,08-3,1 8-210 o/o Underwear
1,0 1  ,06-3,8  6-180 % Chi ldren 's  wear
1,0 1,45-11,2 45-1020 % Hosiery

Heavy metal Lead - Pb 1,0 1,43-1,45 4345 % Shirts

Heavy metal Copper - Cu 6,0 7,8-13,4 30-123 Yo Children's clothing
25,0 217-1107 768-4.328 o/o Ladies' and men's clothing

Heavy metal Arsenic - As 0,1 0,123 23 % Socks

Formaldehyde 20 42-127 110-535 % Babies' wear
(Al lergen, carcinogen) 20 22-200 10-300 % Children's clothing

50 52,5-110 5-120 % Shirts, blouses, pyjamas
50 57,2-126,6 14,+-152 % T-shirts

Colour fastnes 3 1-2 fai led Underwear, T-shirts, shirts,
hosiery, chi ldren's clothing,
bed l inen

Heavy metal Chromium - Cr 1,0 3,3-3, 5 330-350 % Socks
(Toxic and carcinogenic 1,0 6,3 630 % Men's shirts
e lement)  1  ,0  16,1 1610 % Men's  pants

Heavy metal Copper - Cu 6,0 14,4 24Q o/o Children's knit  dresses

Formaldehyde 50 78-80 150-160% Socks
(Alergen, carcinogen) 20 42,9 214,5 o/o Children's sleeping bags

30 56-91 187-330 % Bed linen
50 78-115 129-230 Yo Men's shirts
50 56-1 13 122-226 o/" T-shirts and shirts

pH of water extract 5,5-7,5 8,3 fai led Babies' diapers
(skin irr i tat ion) 5,5-7,5 8,7-9,4 fai led Underwear

5,5-7,5  8 ,1-9,7  fa i led Men's  sh i r ts
5,5-7,5 8,0-9,3 fai led T-shirts

Colour fastness 3 1 fai led Underwear, chi ldren's wear,
T-shirts

market against health harmful substances contained The above-mentioned study was used as a basis
in text i le products according to annual reports of for transformation of the obl igatory cert i f icat ion of
consumer organisations and the Slovak Association textile and clothing products to a process of conform-
of Texti le and Clothing Manufacturers for the year i ty demostrat ion.
1998. The most serious problem cause mass imports The Act No. 26411999 Coll .  on technical require-
of cheap goods from Asian countries. They are of ments for products and conformity assessment was
inferior qual i ty and include a high proport ion of pro- adopted in the Slovak Republic in September 1999
ducts containing dangerous substances. and the Governmental Ordinance No. 40011999 Coll .

ln the year 1998 the State Testing Centre SKTC- concerning other specified products which set up that
119 commissioned the Institute of Preventive and Clini- also some textile and clothing products are included
cal Medicine, Centre of Safety of Chemical Substances among so-called specified products in the Slovak
to work out a study on risk assessment of health harm- Republic was adopted in December 1999. The manu-
ful substances contained in textile and clothing pro- facturer of importer is obliged to issue a declaration
ducts. A recommendation to use only safe processes of conformity with all technical instructions valid for
and safe chemical substances in textile technologies this assortment of products before introduction of the
is given in the conclusion of the study. products on the market in the Slovak Republic. This
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regulat ion wil l  be in force unti l  December 31, 2002.
It  is ful ly compatible with EU procedures and with
a high level of consumer protection in the Slovak
Republic set up by an amendment of the Act No. 634/
1992 Coll. concerning consumer protection published
in the Collection of Laws of the Slovak Republic as
the Act No. 310/1999 Coll .  The process of conform-
ity demonstration should be fully harmonized with the
level val id in the frame of EU after this term. The
Authorized Body SKTC-1 19 wil l  focuse in the course
of transit ion period, i .e. in the years 1999-2002 on
education of customers and Slovak manufacturers
and importers regard ing responsib le approach to
introduction, buying and usage of text i le and cloth-
ing products in the Slovak Republic.

The personnel of SKTC-1 19 will participate actively
in  the exper t  commiss ions for  harmonizat ion of
European legislat ion in the frame of the National Pro-
gramme Acquis communautaire and they wil l  take
part in complex harmonization of the European leg-
islat ion for the f ield of text i le and clothing products
in the Slovak Republic in the future as well .  To fulf i l
this aim it  wi l l  be also necessary for the Authorized
Body SKTC-1 19 to part icipate in meetings of expert
commissions of the Associat ion Euratex and to in-
tensify membership in the associat ions of European
and world test ing laboratories, in part icular in the
Associat ion OKO-TEX, TESCO, MTL etc.

At present the Slovak Republic is getting ready for
negotiat ions to conclude an agreement with EU on
recognition of test results, conformity certificates and
conformity marks (PECA). Twelve Governmental
Ordinances have been offered for the f irst round of
the negotiat ions. The Ordinances have either been
published or they wil l  be published before the end
of  the year  2000.  The Governmenta l  Ordinances
which transform EU Regulat ions of a new approach
to the Slovak legislat ion are involved. No of them
applies direct ly to text i le and clothing products.

The whole complex of EU Regulations concerning
texti le and clothing products is transformed to the
Slovak legislation by the form of the above-mentioned
amendment of the Act on consumer protection - Act
No. 310/1999 Coll., Decree of the Slovak Ministry of
Economy No. 18/1998 Coll .  and i ts amendment which
should be adopted in the year 2000. The purpose of
the amendment of the Decree of the Slovak Ministry
of Economy is to ensure in particular enforcement of
law, i.e. provision of possibility to control material com-
position of textile product by the market supervision
authorities using harmonized analytical methods in-
cluded in the European Regulations.

4. CONCLUSION

Majority of the Slovak textile manufacturers found
out that safety of textile products becomes a factor

154

important for increasing export of the products to EU
countr ies and undoubtedly i t  wi l l  be also a decisive
factor regarding saleabi l i ty of the products in the
Slovak market. Conventional concept of product
qual i ty ,  we a l l  know f rom the past ,  was comple-
mented by safety parameters. Preservation of cus-
tomer, environment, working environment and health
are factors fully acceptable all over the world. There-
fore, it is necessary for Slovak manufacturers of tex-
tile products to concentrate on the most important
issues to increase their safety. They are as fol lows:
- application of agents for crease resistant finish and

binders (fixing agents) for textile printing which either
do not contain formaldehyde or release only negli-
gible quantities of the substance;

- the European Commission recommends 6 alterna-
tives as substitutes for laurate or sodium salt of pen-
tachlorophenol for antimicrobial preservation of tex-
t i le products; their eff iciency is the same and they
are not much more expensive, e.g.

Zn-Z-pyrid inetrol- N -oxide
2,2' - dihyd roxy-S, 5' - d i ch I o ro d i p h e n yl m et h a n e
copper compounds
Cu-8-oxychinolate or other agents;

- to avoid purchase of dyestuffs listed in the Annex of
sTN 80 0055;

- to require an analysis of content of heavy metals in
dyestuffs offered by dyestuff manufacturers or indi-
cation of the concentration in safety data sheets;

- to observe thoroughly technology of manufacture of
textile products:

a) when dyeing (observation of dyeing t ime,
temperature, scouring after dyeing)

b) to control pH of technologic water used to
f inish text i le products and pH of f inishing
baths

c) to introduce or improve thoroughly input,
interim and f inal inspection of raw materi-
als and f inal products.

A general trend in the f ield of export makes the
Slovak manufacturers, who want to increase export
power of their products, declare their safety no mat-
ter wheather products from so-called regulated or
non-regulated sphere are concerned.

They wil l  have to prove in a higher and higher de-
gree that their products meet all top criteria required
by trade organisations, consumers or professional
circles. lt will be necessary to warn against hazard-
ous products, to carry out consumer tests, expertise
market research etc., common in developed coun-
t r ies,  in  the Slovak Republ ic  too.  Manufacture of
products in the Slovak Republic wi l l  otherwise de-
crease gradually and only the most capable manu-
facturers of competitive products and those compa-
rable with the leading manufacturers in EU countries
will survive. Quality and safety of products is the most
important step to success.
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srAV pRipRAV sLovENsrEno rExTtt-ruEno pRtEMysLU
NA spLNENre poZrADAVrEK EU v oBLASTT BEzpEeruosl

A KVALTTY vVnoBKov

Jergu5,  P. ,  Pol ldk,  M.

VUTCH-CHEM\TEX spo/. s r.o.Zilina, Stovenskd republika

I .  UVOD

Oblasti bezpednosti textilnlich a odevnlich vyirob-
kov sa venuje v Stdtoch EU coraz vdd5ia pozornost,
co suvislokrem indho aj s tlakom verejnosti a mimov-
lddnych organizAcif na zabezped,enie zdravia spot-
rebitelbv a ochrany 2ivotn6ho prostredia . V tejto ob-
lasti s0 rozvlanf v zdsade 2 principy:
- dobrovolh! princfp reprezentovany oznadovanim ni-

robkov eko-znadkami (ECO-LABELI NG)
- princip zaloleny na povinnom dodrZiavani stanove-

nlich bezpecnostnfch parametrov 4irobkov v zmys-
le platnej legislatfvy. Vfrobky textiln6ho priemyslu
patria v s[dasnosti v tejto oblasti medzi najdastej5ie
diskutovan6.

2. SUEASNV STAV LEGISLATIvv V SrArocH
EU V OBLASTI BEZPEEruOSTI VVNOETOV

V tejto oblasti je pre Staty EU charakteristicklT trend
postupn6ho pri j imania legislat ivnych opatrenf zame-
ranlich na z{kaz pouZivania Skodlivfch a nebezpec-
nyich ldtok pri 4irobe textilnfch vfrobkov, 6o by v ko-
nednom dosledku malo znamenat zabezpecenie ich
neprftomnosti v hotovyich vfrobkoch.lde predovSet-
klich o nasledovn6 Skodlive ldtky:

- vybran 6 azo-tarbivA
- formaldehyd
- pentachlorfenol (PCP)
- talkl  kovy (Pb, Cd, Cr, As, Hg, Cu, Co, Ni, Zn,

Sb a Sn) .

Azo-farbiv6

Vzhladom na potrebu zabezpedenia ochrany spot-
rebitelbv pred negatlvnymi zdravotn;imi 0cinkami vy-
branyich skupin azo-tarbiv vWoj legislativy v tejto ob-
lasti postripil najd'alej . ZAkladom legislativnych opatreni
je piate Nariadenie ministerstua zdravotnfctva SRN,
ktoryim sa meni nariadenie o spotrebnfch tovaroch.
V tomto nariadenije stanoveny zilkaz poulivania azo-
farbiv, ktor6 sa m62u fyziologickfmi postupmi Stiepit
na vybran6 aromatick6 aminy (20 druhov). Tdto sku-
pina aromaticloich amlnov bola neskor doplnend o dal-
Sie 2 druhy. Tieto farbivd sa pouZfvaju na farbenie tex-
tilnfch, odevnfch a koZiarskych vfrobkov. Uveden6
nariadenie vychddza zo skutocnosti, Ze na skupine
tfchto aromatickfch amfnov boli preuk6zan6 ich kar-
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cinog6nne 06inky, resp. sa t ieto fcinky dokdzali  na
zvieratdch a predpokladd sa, Ze by mohli mat rov-
nakf ucinok aj na I'udskf organizmus. Obdobn6 nd-
rodn6 legislat ivne opatrenia bol i  pr i jate postupne aj
v  Rakfsku,  Francfzsku,  Ddnsku,  Tal iansku a Ho-
landsku. Na 0rovni EU bol v r.  1999 spracovanf nd-
vrh smernice Europskeho parlamentu a Rady poz-
menuj0ci smernicu 761769/EEC v pri lohe l .  Td sa
doplna o bod azofarbivd, ktor6 mOZu uvol'iovat je-
den alebo viacero aromatickyich amlnov uvedenlich
v dodatku, v koncentrdcidch prekracujricich detekcnyi
limit. Tieto farbivd sa nesmI pouZivat pri vlirobe tex-
tilnfch alebo koZiarskych vlirobkov, ktor6 moZu pri-
chddzat do priameho kontaktu s I'udskou pokoZkou
alebo ustnou dutinou (odevy, postel'nd bielizei, plien-
ky, uterdky, potahy kresiel).

Formaldehyd

Formaldehyd je klasif ikovanyi ako karcinog6n tr ie-
dy 3, t . j .  predpokladd sa moZnf vplyv na 6loveka.
Okrem toho je.to preuklzatel'ne drAldivA ldtka.

V Stdtoch EU existuje viacero ndrodnfch legisla-
tfvnych opatreni uplne zakazujucich resp. obmedzu-
jucich obsah formaldehydu v text i lnfch vyrobkoch.
Napr. vo Ffnsku su zdkonom stanoven6 l imity obsa-
hu formaldehydu v textilnfch vlirobkoch v rozmedzi
30-400 ppm v zdvislosti od typu vfrobku. Obdobn6
legislat ivne opatrenia bol i  pr i jat6 vo Francfzsku
a CR. V Rakusku a SRN nie je stanovenf hranicnf
l imit,  ale text i ln6 vyirobky s vySSfm obsahom formal-
dehydu ako 1500 ppm musia byt oznacen6 ,,Obsa-
huje formaldehyd". Predpisy na obsah formaldehy-
du existujI  aj v Japonsku. Textf l ie urcen6 pre deti
do 2 rokov nesm0 obsahovat formaldehyd. V Holand-
sku je pripravenf ndvrh zAkona, ktoni ukladd ozna-
6it textiln6 vfrobky s obsahom formaldehydu nad 120
ppm etiketou ,,Pred prvym pouZitfm oprat!". Po prvom
prani musf obsah formaldehydu v text i lnom 4irobku
klesn0t  pod 120 ppm.

Podl'a posledn6ho stanoviska europskeho zdruZe-
nia vlirobcov textilnfch vfrobkov - EURATEX mali
by byt tieto ndrodn6 legislatfvne opatrenia postupne
harmonizovan6.

Pentachlorfenol (PCP)

PCP a jeho sodnd sol 's0 taZko odburatel 'n6. Je to
potenciondlne karcino96nny a bioakumulovatel 'nf
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biocid. PouZiva sa hlavne ako protihni lobnl i  a fun-
gicidny prostriedok na textiln6 vfrobky z prirodn;ich
vldkien. Aplikuje sa tieZ ako konzervadnf prostrie-
dok pri  Sl ichtovanl a na hotovf tovar za fcelom je-
ho ochrany voci plesniam a hni lobe podas prepra-
vy a pri  skladovanf.

V rdmci EU plat i  Nariadenie 91 l173lEC, ktor6 za-
kazuje pouZitie PCP v koncentrdcidch vy55fch ako
0,1 o/o vo vfrobkoch uvddzanyich na trh. Toto naria-
denie vSak nerie5i probl6m pri tomnosti  PCP v text i l -
nlch vyirobkoch dovdZanfch do EU. Co sa tfka na-
rodnej  leg is la t ivy,  v  Rakr isku,  Ddnsku,  SRN
a Holandsku plat l  v5eobecnf hranicnl i  l imit 5 ppm,
ktoni sa vztahuje aj na textiln6 a odevn6 vfrobky.
Obdobn6 legislativa sa pripravuje aj vo Franc0zsku
a Sv6dsku. V rdmci zdru2enia Euratex bolo iniciova-
n6 spracovanie analyzy rizika a St0die o vyiskyte
PCP, jeho soli a esterov v textilnfch a odevnyich vf-
robkoch (RISK ASSESSMENT).

iailke kovy

V rdmci EU doteraz nieje prijata legislativa obmed-
zuj0ca obsah taZkfch kovov v textilnfch a odevnfch
vlirobkoch. Jedinou vyinimkou je Franc0zsko, ktorri
v roku 1997 predloZilo na noti f ikdciu nariadenie l imi-
tuj0ce obsah siedmich extrahovatel'ny7ch taZkyich ko-
vov v textilnfch a odevnfch vlirobkoch (Cu, As, Cd,
Cr, Co, Ni, Pb). Toto nariadenie v5ak nebolo noti f i -
kovan6 vzhl'adom na protesty ostatnfch 6lenskfch
Stdtov EU voci zavedeniu limitov dovtedy, kfm ne-
bude preuk{zatel'ne dokflzan'! ich vplyv na zdravie
spotrebitel'a. Je v5ak len otdzkou dasu, kedy bude
aj tdto oblast legislatfvne o5etrend.

Na zdklade informdcii, prijatfch dokumentov a vlis-
ledkov diskusie na zasadnutf pracovnej skupiny pre
Zivotn6 prostredie pri europskom zdruien[ EURATEX
je moZn6 kon5tatovat trend st0paj0cich poZiadaviek
na ekologick0 bezpednost textilnfch vfrobkov. Vf-
voj smeruje k postupn6mu legislat ivnemu obmedzo-
vaniu obsahu Skodlivlich ldtok v textilnfch vyirobkoch.
Okrem toho v rdmci dobrovol'nych syst6mov udelb-
vania eko-znaciek na text i ln6 vfrobky sri  formulova-
n6 jednoznacn6 kri t6rid l imituj0ce pouZfvanie Skod-
l ivfch l6tok v technologiach vyiroby a ich obsahu
v hotovlich vfrobkoch. V tomto smere je najd'alej
europske zdruZenie OKO-TEX, ktor6 p.ravidelne
aktualizuje krit6rid na udelbvanie znacky OKO-TEX
Standard 100 na zaklade najnov5lch poznatkov ve-
dy a techniky. Ako prv6 prijalo opatrenia na stano-
venie obsahu TBT a DBT v textilnfch 4irobkoch a vy-
pracovalo prisluSn6 skriSobn6 postupy na ich
stanovenie.

3. SUEASNV STAV LEGISLATivy V OBLASTI
BEZPEENOSTI TEXTILNVCH VVNOEXOV

V SRV nadvdznosti na Smernicu Rady 6. 8513741
EAS o zodpovednosti  za Skodu spOsobenf vadnfm
vfrobkom a Smernicu Rady 6.92l59lEHS o v5eobec-
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nej bezpe6nosti nirobkov, qko aj legislat[vne opatre-
nia v dlenskyich Stdtoch EU sa v roku 1996 zadalo
v SKTC-1 19 s pripravou slovenskej technickej normy
STN 80 0055: ,,Textilie. Limitn6 koncentrdcie Skodli-
Wch. latok. Technick6 poZiadavky a skt5obn6 meto-
dy". Norma.bola vypracovand v uzkej spoluprdci s pra-
covnikmi Ustavu preventivnej a klinickej medicfny
v Bratislave. Po schvdleniorgdnmi Stdtnej sprdvy uve-
dend norma nadobudla 0c innost  1.1.1998.  Norma sa
stala zakladnym technickfm predpisom v rdmci povin-
nej certifikdcie textilnlich a odevn!'ch vfrobkov.

Vfsledky povinnej cert i f ikdcie v rokoch 1995-1999
potvrdi l i  oprdvnenost tohoto legislat lvneho opatrenia
v SR. Zal ial '6o v rokoch 1996 a 1997 predstavoval
podiel odmietnuti certifikovat textiln6 vyirobky 2 a2
2,5 o/o, v roku 1998 to bolo 6,6 o/o a v roku 1999 tento
podiel poklesol na 3,6 %. Svedcito o ciastocnom zW-
Sen[ zdravotnej ne5kodnosti textilnyich 4irobkov, kto-
16 boli sk05an6 v rdmci ich povinnel certifikdcie v SR.

O z lepSeni  technologickej  d isc ip l iny vo 4 i robe
u prihlasovatelbv textilnfch vyirobkov na certifikdciu
svedci aj skutodnos{, Ze sa v roku 1999 znilil oproti
roku 1998 rozsah dovodov na odmietnutie cert i f iko-
vat vlirobky. Vyisledky su zhrnute v tabul'kdch 1 a 2.

Vfsledky hodnotenia urdenfch textilnyich a odev-
nyich vlirobkov v l. polroku 2000 v zmysle nov6ho zd-
kona c. 26411999 v podstate potvrdzuj0 stav ziste-
n;i pri povinnej certifikdcii v predchadzaj0cich rokoch.
Z celkov6ho podtu vydanyTch rozhodnuti (909) bolo vy-
danlich 57 rozhodnutf o odmietnutl potvrdit zhodu, do
je 6,2 %.95 % odmietnuti  bolo vydanfch na dovdZa-
n6 vfrobky, z toho 24,9 % malo krajinu povodu Cina.

51 % odmietnuti bolo vydan6 na vfrobky urcen6
pre deti do 3 rokov, naj6astej5im ddvodom odmiet-
nutia bol vysokf obsah formaldehydu, faZkfch ko-
vov a nizka stdlost vyfarbenia.

Sudasne vo 4irocnyich sprdvach spotrebitel'skfch
organizdcif a Asocidcie textilnfch a odevnlich pod-
nikov SR za rok 1998 bolo kon5tatovane, 2e cert i f i -
kdcia text i lnfch vfrobkov je naj[cinnejSou formou
ochrany spotrebitela a vnritorn6ho trhu SR pred zdra-
viu Skodlivfmi ldtkami, obsiahnutyimi v text i lnfch vf-
robkoch. NajviicSi probl6m predstavujri masov6 do-
vozy lacn6ho tovaru z itzijskych Stdtov, ktorli okrem
nizkej kvality md vysokf podiel vlirobkov s obsahom
nebezpecnfch ldtok.

Stdtna sk05obia SKTC-1 19 s i  da la v  roku 1998
vypracovat Stridiu rizik posobenia Skodlivyich ldtok,
obsiahnut)tch v textilnfch a odevnfch vfrobkoch na
Ustave preventivnej a klinickej mediciny v Bratisla-
ve, Centre bezpecnosti chemickfch ldtok. Y zdvere
Stfdie sa odpor0ca, aby sa text i ln6 technologie jed-
noznadne obmedzil i  na pouZivanie bezpecnfch che-
mickfch ldtok a postupov.

Vypracovana Studia posluZila ako zdklad pre tran-
sformdciu povinnej certifikdcie textilnlich a odevnyich
vlirobkov na proces preukazovania zhody.

V septembri 1999 bol v SR schvdlenf zdkon 6^2641
1999 Z.z. o technickyich poZiadavkdch na vfrobky
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a o posudzovani zhody anadvdzne v decembri 1999
Nariadenie vlddy SR 6. 40011999 Z,z. o ostatnyich ur-
cenfch vfrobkoch, ktor6 stanovi lo, ie v SR s[ za-
raden6 medzi tzv. urden6 vfrobky aj niektor6 vfrob-
ky text i ln6 a odevn6. V;irobca alebo dovozca je
povinnyi pred ich uvedenim na trh v SR vydat vyhl6-
senie o zhode so v5etkfmi technickl imi predpismi
platnfmi pre tento sort iment vfrobkov. Toto naria-
denie je  p latn6 do 31 .12.2002 Je p lne kompat ib i l -
n6 s postupmi platn; imi v EU a s vysokyim stupnom
ochrany spotrebitel'a v SR, ktoryi stanovila novelizd-
cia ZAkona 6. 63411992 Z.z. o ochrane spotrebitel'a,
publikovand v zbierke zdkonov SR ako Zdkon c. 310/
1999 2.2.. Po tomto termlne by sa proces preuka-
zovania zhody. mal plne harmonizovat s 0roviou plat-
nou v rdmci EU. Pocas prechodn6ho obdobia, t.j. v ro-
koch 1999-2002 sa bude Autorizovand osoba
SKTC-1 19 plne angaZovat v oblasti vlichovy spotre-
bitel'skej verejnosti i slovenskfch vlirobcov a import6-
rov k zodpovedn6mu pristupu pri uvddzanl, ndkupe
a pouZlvani textilnyich a odevn;ich vyrobkov v SR.

Sucasne aktfvnou prdcou a osobnou fdastou v od-
bornfch komisidch pre harmonizdciu europskej le-
gislat ivy v rdmci Ndrodn6ho programu Acquis com-
munauta i re sa pracovnic i  SKTC-1 19 bud0
iv budncnosti  podiel 'at na komplexnej harmonizdci i
europskej legislativy pre oblast textilnlich a odevn;ich
4irobkov v SR. Pre splnenie tohoto ciela bude ne-
vyhnutnd aj fcast autorizovanej osoby SKTC-119 na
zasadnutiach odborn;ich komisli zdrulenia Euratex
a prehlbovanie dlenstva v zdruleniach europskych
a svetovfch sk0Sobnl, predov5etkfm v ZdruLeni
OKO-TEX, TESCO, MTL a infch.

V sucasnosti sa SR pripravuje na rokovanie o uzav-
ret i  zmluvy s EU na uzndvanie vfsledkov skuSok,
cert i f ikdtov zhody a znaciek zhody (PECA). Pre pr-
v6 kolo rokovania bolo ponuknutyich 12 Nariadenf vld-
dy SR, k tor6 s0 bud'uZ vydan6,  resp.  budu vydan6
do konca roka 2000. lde o nariadenia vlddy, ktor6
transformujr i  do slovenskej legislat lvy smernice EU
nov6ho pristupu.

Ziadna z nich sa bezprostredne ne\ika textilnfch
a odevnfch vfrobkov.

Celf komplex smernic EU vztahujr ici  sa na text i l -
n6 a odevn6 vfrobky je transformovanli do sloven-
skej legislativy formou u2 spomfnanej novely zAko-
na o ochrane spotrebitel'a - zakon c. 31 011999 2.2.,
Vyhla5ky ministerstva hospoddrstva SR c. 18/1998
Z.z. ajej novely, ktord by mala byt pri jatd v roku
2000. Cielom novely Vyhla5ky MH SR je zabezpe-
cit predovietkfm vymdhatel'nost prdva, t.j. zabezpe-
cenie moZnosti  kontroly materidlov6ho zloZenia tex-
t i ln6ho vfrobku orgdnmi trhov6ho dozoru pomocou
harmonizovanyich analyt ickyich metod uvedenyich
v europskych smerniciach.

4. ZAVER

Bezpednost textilnfch nirobkov sa stdva doleZitfm

vldkna a textilT (3) 151-157 (2000)

faktorom pre zvyiSenie ich exportudo krajin EU, o com
sa presvedcila vdc5ina slovensk;ich textilnyich vlirob-
cov a bude urcite rozhodujucim aj pri ich predajnos-
t i  na trhu v SR. Tradicn6 chapanie kval i ty vfrobkov,
ktor6 v5etci pozndme z minulosti  sa roz5ir i lo o uka-
zovatele ich bezpednosti .  Ochrana spotrebitel 'a,
ochrana Zivotn6ho a pracovn6ho prostredia a ochra-
na zdravia s0 faktory, ktor6 su v sfdasnosti  jedine
plne akceptovatel'ne na celom svete. Preto je pot-
rebne, aby slovenskl vyirobcovia textiln;ich vyirobkov
s0stredili pozornost na tieto najdOleZitej5ie vfchodis-
kd pre z4i5enie ich bezpecnosti:
- pouZivanie prlpravkov pre nekrciv0 upravu a spojivd

(fixacn6 pripravky) pre textilnf tlad, ktor6 bud'neob-
sahuju formaldehyd, alebo uvol ' iuj0 len nepatrn6
mnoZstvd

- miesto laur6tu alebo sodnej soli pentachloffenolu na
ant imikrobi6 lnu ochranu text i ln l ich v f robkov je
europskou komisiou odpor0canlich 6 alternativnych
ldtok, ktor6 s0 rovnako ticinn6 a nie ovela drah5ie,
napr . :

Zn-2-py rid inetrol - N -oxid
2,2" -dihyd roxy-5, 5' -d i ch I ord if enyl metdn
zl0ceniny medi
Cu-8-oxychinoldt, resp. in6 pripravky

- dOsledne dodrZiavat pri n6kupe farbiv, aby to nebo-
li farbivd uveden6 v prilohe STN 80 0055

- poZadovat od vyirobcov farbiv analyzu obsahu taZ-
kfch kovov vo farbivdch, ktor6 ponukaj0 na predaj,
resp. aby bola v bezpecnostnlich listoch tdto kon-
centrdcia uvedend

- dosledne dodrZiavat technologiu vyiroby textilnfch
vfrobkov:

a) pri  farbeni (dodrZiavanie casu farbenia, teploty,
prania po farbenf)

b) kontrolovat pH technologickej vody, pouZivanej
pri zo5l'achtovani textilnyich vyrobkov a upravd-
rens$ich k[pelbv

c) zavddzat, resp. zdokonalbvat doslednf vstup-
n0, medzioperadn0 a vyistupnI kontrolu surovin
a findlnych vlirobkov.

Celkovl i  trend v oblasti  exportu jednoznadne urdu-
je, 2e slovenskl vfrobcovia , ak chc0 zvf5it expor-
tnf schopnost svoj ich produktov, musia deklarovat
ich bezpednost a to bez ohl'adu na to, ci ide o vy-
robky v tzv. regulovanej oblasti  alebo nie.

V coraz vacSej miere bud0 musiet dokladoval,2e
ich vyirobfy splnajI vSetky Spickov6 krit6rid poZado-
van6 obchodnyimi organizdciami, spotrebitelskou ve-
rejnostou, alebo odbornfmi kruhmi. To, do je vo vys-
pel fch kra j indch beZn6,  t . j .  upozor iovanie na
nebezpecn6 vyirobky, spotrebitelsk6 testy, expertiz-
ne prieskumy trhu a pod., bude potrebn6 real izovat
aj v podmienkach SR. V opadnom pripade sa bude
produkcia vyrobkov v SR postupne zniZovat a udrZia
sa len ti najschopnej5i, najvyspelej5f a porovnatel'nl
s najvyspelej5imi vyirobcami v Stdtoch EU. Kval i ta
a bezpecnost vfrobkov je tfm najdoleZitejSim krokom
k uspe5nosti .
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INTRODUCTION

The ring spinning process has been and remains
a critical final step in the formation of yarns from sta-
ple f ibers. The world wide use of r ing spindles is i l -
lust rated in  Table 1 .  In  1881 [1] ,  roughly  50 years
after i ts invention by John Thorpe [2],  r ing spinning
may perhaps be the first textile process to have at-
tracted analytical attention by physicists and engi-
neers of the day. Since then the need for analysis

Fig 1. Figure of a r ing spindle without bal loon control r ing. Four
dist inct segments: (1) The yarn from rol ler nip to guide eye,
(2) The yarn between guide eye and the traveler, (3) The
yarn through the traveler, (4) The yarn between the traveler
and the package. The bal loon in region l l  is a response to
rotation of the package

Table 1 .  WORLD SPINNING QUIPMENT (x1000)

has been motivated by the recognit ion, among other
th ings,  that :  1 .  Spinning tension is  cr i t ica l  to  " f iber
migration" during twist inseftion, for it develops struc-
ture responsible for consequent yarn tensile strength.
2. Unti l  the yarn is wound onto the bobbin, spinning
tension must not exceed the local yarn strength. 3.
Power consumption by the machine need be optimized
to make the process commercially viable. Etc.

This paper attempts to review some of the key
analyses s ince 1881 and d iscusses some of  the
more recent results and their implications in the con-
text of the process visual ized in Figure 1.

REVIEW

The published work in this area can be divided into
three dist inct epochs:

Epoch 1 (1880-1950)
Much of what we know about the work done dur-

ing this period comes from the excel lent review by
Professor E. Honegger (ETH , Zurich, Switzerland)
and Mr. A. Fehr (Brown-Boveri & Co., Baden, Swit-
zer land)  [3 ] .  Accord ing to them, Luedicke,  A. ,  [1 ]  in
his quest to understand the process recognized the
importance of the coefficient of frictiorr, lta.r, between
the r ing and the traveler. His measurements sug-
gested a relat ionship of the form: Ha.r = 0.65 -
0.00005n, where n is the traveler rotat ional speed,

Instal led 1997 Cumulative Shipments (10 years) Shipments

Short Long Rotor Short Long Rotor Short Long Rotor

AFRICA 7765 240
AMERICA NORTH 9416 913
AMERICA SOUTH 10780 696
ASIA & OCEANA 1 16681 7415
EUROPE - EAST 10603 1467
EUROPE - WEST 6256 5O1O
EUROPE - OTHERS 5382 743
woRLD 166883 16484

190 916.14 128.38 70.61 40.03 3.53 4
1082 1656.4 167.34 817 272 29 52
400 .5  1438 .9  100 .9  198 .8  106  1  . 15  19 . s8
2151.8 22946 1759 753.7 1403.3 38.27 36.55
2876.6 1899 543.96 981 .1 25.30 6.68 10.4
563.9 2527 932.8 369.9 161.21 64.46 36.9
388 2658.3 296.7 371.7 343.98 16.18 24.05

7653.8 34497 3942.5 3587.65 2351 .88 159.4 182.51

Source: ITMF (1998) Some numbers have been rounded off.
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5,000-8, 000 rpm in those days. A few years later,
Escher [4] "made an attempt to develop a compre-
hensive, mathematical theory of r ing spinning, ne-
glect ing only the air resistance .. . [3]" ". . .  calculat ion
of the shape of the bal loon led to an el l ipt ic integral
which remained unsolved [3]." ln addit ion [3],  Escher
determined experimental ly that tension in the yarn
at the bottom of the balloon is about half the thread
tension between traveler and the bobbin. This ac-
counted for the influence of friction between yarn and
traveler.

Honegger and Fehr [3] reported observations made
by Brown-Boveri & Co. (precursor of the modern
ABB, Inc. )  engineers dur ing 190711908.  Using ex-

Fig. 2. Figure showing force analysis from Honegger and Fehr [3]

act photographic shape of the bal loon, mass l inear
density of the thread, its rotational speed the "radial
load due to centrifugal forces" acting on the balloon
was calculated. Yarn tension (distr ibution) in the
balloon was then calculated using graphical meth-
ods. The results showed that the smallest thread
tension was associated with the largest diameter of
the bal loon. The higher spinning tension resulted in
contraction of the balloon to nearly a cone. Also, the
highest spinning tension occurred during chase for-
mation at the upper part of the ring rail traverse when
winding onto the smallest bobbin diameter.

Vldkna a textit 7 (3) 158-165 (2000)

" ln order to avoid the variat ion of the thread ten-
sion, Brown-Boveri successfully introduced spinning
frame motors of which the speed was varied auto-
matical ly. The r ing spinning drive had been proposed
earl ier but the mechanical laws governing the proc-
ess were made clear only by the experiments men-
tioned above." The claimed advantages were: "the
thread is spun under constant tension and becomes
more uni form, . . .  the output  . . .  is  increased by 10 to
15 per  cent . "

ln 1910, Lindner [5] sotved the "dif ferential equa-
t ion of the bal loon" by assuming that mass of the
yarn in the bal loon is proport ional to bal loon height
instead of bal loon length (dz = ds). The consequent
error  was negl ig ib le because the bal loons due to
spindle rotat ional speeds of those days were slen-
der. As a result the bal loon assumed a sine func-
t ion shape with maximum radius as ampli tude.

Twenty three years later, Meister in 1933 [6],  us-
ing dynamometer spindle measurements, concluded
that "thread tension varied during each cycle of the
ring rai l  movement in the rat io of 1 :2; with progres-
sive f i l l ing of the bobbin, i .  e. decreasing length of
the balloon, the lower thread tension decreases while
the higher thread tension increase." For the thread
tensions before, Q, and aftet,  P, the traveler, he
derived the empir ical relat ionship:

P = Q(2.3 -  1 .5 s in .cr )  (see Fig.  2)

He further observed that "absolute value of the
thread tension" goes up l inearly with traveler mass
and square of the spindle speed, " in agreement with
theory." And, for unlubricated traveler the coeff icient
of friction /tp., cdtl be shown to be (and in "good
agreement" with the results of Luedicke)

ltn.r = 0.8 - 0.003v, + 0.OOO25 vr",

where v, is traveler l inear speed (m/sec).
The measurement of pp-7 seemed to attract atten-

t ion of others as well .  Honegger in 1935 [7],  curi-
ously, obtained measured values as 0.091-0.1 while
spinning cot ton,  and as 0.2-0.25 whi le  sp inning
rayon, at 7,000 rpm spindle speed.

The focus up to this stage was on understanding
dynamics of the yarn bal loon in the absence of air
drag (iustifiable at the low spindle speeds of the day),
establ ishing a relat ionship between thread tension
before and after the traveler, and measurement of
the ring to traveler coefficient of friction. Some key
elements, as we shal l  see, of the r ing spinning dy-
namics were missing.

Epoch 2 (1950-1980)
During 1950s, to improve productivi ty of the proc-

ess, machine bui lders began considering design of

f
/ i
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machines for larger diameter bobbins, which rekin-
dled an interest in theory of r ing spinning.

On the academic end, in early 1950s, Hannah [8,
9l developed analyses for cap spinning, related to
ring spinning in many of i ts features. She assumed
uniform, f lexible yarn and accounted for centr ipetal
acceleration and air drag (simplified). Further, assum-
ing slender bal loons (dz -ds) she obtained the fol-
lowing bal loon Equations of Motion (EoM):

-mr2x -![rS) +Paf ru.
c2\  ds)

c  d  ( - dv \-mo-y I t -, 1+ Pr,t2m,and
cz\ os/

o= d (rg\
c2\ ds/

where m is mass l inear density, r local radius of the
balloon with x, y coordinates, ar angular velocity of
the balloon and P is the air drag coefficient. How she
solves these equations and the boundary condit ions
used is dif f icult  to determine from her papers.

In 1953, Crank [10] tr ied to formulate the same
problem for cap/r ing spinning. He assumed f lexible,
uniform yarns and included air drag, centr ipetal,
Coriolis and gravitational accelerations. The air drag
coefficient was assumed independent of radius of the
balloon and the air drag force was assumed propor-
tional to square of circumferential velocity. The quasi-
stationary case EoM were:

T t = T - f f i v L ,

where v is the winding speed of the yarn and f re-
lates to air drag but was left un-
defined: neither were the bound-
ary condi t ions stated.  Using a
"Differential Analyze/', he showed
that for assumed values of spin-
n ing tension at  the guide eye,
shape of the balloons for cap spin-
ning can be calculated, and for
low values of spinning tension it
is possible to get collapsed bal-
loons which would lick the cap; he
also showed that presence of air
drag makes the yarn path in the
balloon bend out of plane. For the
case of ring spinning he seems to
be the first to develop correct EoM

of traveler, although he did not use them to solve the
problem in any way. He did recognize its importance
in determining the correct balloon shape for specified
spinning tension.

About  the same t ime Mack [1 1]  publ ished a s imi-
lar formulation of the EoM of the bal loon excluding
Coriolis and gravitational acceleration. He introduced
the inextensibi l i ty condit ion (dx/ds)2+(dy/ds)2+
(dz/ds\z = 1 and introduced the scaling length, t =
(To/at2m)1t2 for non-dimensional ization of the equa-
t ions. While he suggested the use of Runge-Kutta
method to solve the dif ferential equations, he nei-
ther formulated any boundary conditions nor obtained
any solut ions. Mack and Smart [12] made some use-
ful measurements of the air drag force on yarn held
across a moving air stream and compared them to
what would be obtained from the empir ical formula-
t ions for smooth cyl inders found in the f luid mechan-
ics textbooks. Mack's [13] later attempt at the prob-
lem did not provide any addit ional useful insights.

On the industr ial end, larger diameter and tal ler
bobbins meant " long l i f t  spinning." This generated
considerable interest in understanding the theory of
r ing spinning even among machine designers. In this
mi l ieu,  Gr ish in,  an 6mig16 to the US f rom Russia,
made a big impact through the publication of a f ive
part series [14-18] that looked at the problem seem-
ingly  comprehensive ly .  He formulated EoM of  the
balloon including air drag, Coriol is accelerat ion and
the centr ipetal accelerat ion. He also suggested a
connection between forces acting on the traveler,
shape of the bal loon and tension in the yarn. And
final ly, he appears to be the f irst to deal with analy-
sis of the col lapsing bal loon.

Further, Grishin [16] devoted part of his attention
to the problem of control led bal loon. He real ized that
the mathematical treatment for control led bal loon is
more dif f icult  than that for free bal loon. He tr ied to
expand his semi-empir ical method for free bal loon
introduced in his previous papers 114,151 to deal with
the problem of  contro l led bal loon by addi t ional
simplifications and modifications; he basically treated
balloon segments separated by control r ing(s) as
individual and independent free bal loons. The cal-
culated results so obtained were not consistent with
his experimental observations. His experimental re-
sults in general were consistent with what were in-
dependently reported in Bracewell  and Greenhalgh's
experiments [191.

Grishin in his analysis used unorthodox methods
sometimes mysterious and difficult to follow. He used
what might be cal led "engineering approximation"
approach of the t ime, using Lindner's solut ion for
zero air drag case as the fundamental frame of ref-
erence for his solut ion. The strength of his contr ibu-
tions lay in the fact that he offered many "approxi-
mate" but simple formulas to calculate parameters

!( ,  o" ) * lL * zmru lL + mr2 x = o
ds \  l ds )  r  ds

L( rg l l .  lL *zmru*+  f f la tzy  =e
ds\ lds) r ds

!( rot ' ln  f f ie=o
d s [  l d s )  

v

i

F i g .3 .  Cap
Spinning
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useful to machine designers. His formulation of air drag
force, traveler dynamics, effect of balloon control rings
were at least somewhat questionable, if not wrong. The
principal value of his contribution lies in bringing to-
gether all physical effects into consideration.

The interest in analysis of the r ing spinning prob-
lem was not  l imi ted to U.K.  and U.S.A.  a lone.
Capello, in 1958 l2O, 211 published the l tal ian per-
spective. He obtained shapes of the bal loons for dif-
ferent yarns and spinning condit ions through an in-
genious experimental procedure using two cameras
viewing the bal loon at r ight angle relat ive to each
other. His stroboscopic images were excel lent. Un-
fortunately, he l imited himself to very slow spindle
speed ( less than 9,000 rpm). The logic of his analy-
sis of the images and his subsequent simpli f ied equa-
t ions for shape of the bal loon [21] are dif f icult  to un-
derstand in terms of physical nature of the problem.
He seems to suggest, i t  is possible to calculate air
drag force at every point of the yarn from the two
projection images of the balloon, for the specific yarn
and machine parameters; the process is somewhat
unclear. His results suggest that air drag force is
proportional to yarn diameter (average) and square
of velocity of the element in the bal loon. His equa-
t ions of motion to determine shape of the bal loon [21]
are given without adequate just i f icat ion.

To obtain shape of the bal loon, including the ef-
fect of air drag, Capello f irst obtains shape of the
balloon without the inf luence of air drag but assum-
ing the bal loon to be slender (Lindner's sinusoidal
solut ion). This shape is then used to calculate the
circumferential velocity of the yarn elements, assum-
ing the velocity square law and that the air drag acts
in the circumferential plane. This leads to tr igono-
metric expressions for distorted shape of the bal loon
(due to air drag) l inearly superposed over the sinu-
soidal solut ion. The solut ion contains constants of
in tegrat ion to be determined through the use of
"boundary condit ions." The boundary condit ions are
not specif ied. Final ly, i t  must be pointed out that
shape of the bal loon is dependent on the spinning
tension assumed known. Capello sees no role for
traveler dynamics in the analysis to determine shape
of the bal loon.

Working in parallel with Capello, De Barr, published
several papers 122-241which might be described as
"descript ive account of yarn tensions and bal loon
shapes in r ing spinning." Sadly though, he promoted
the view that spinning yarn bal loon is minor modif i-
cation of a circularly polarized vibrating string unaf-
fected by air drag and Coriolis acceleration [221. This
view, also shared by a few others, was most unfor-
tunate and resulted from their inabi l i ty to integrate
properly the role of the traveler and that of the air
drag. De Barr uses the EoM of the traveler, devel-
oped by Honegger and Fehr [3] to make estimates

Vl1kna a textil 7 (3) 158-165 (2000)

of the inf luence of yarn and process parameters,
such as fr ict ional coeff icients between yarn-and-
traveler as well  as traveler-and-ring, bobbin radius,
etc.,  on spinning tension. De Barr also used some
results derived by Mack [1 1] to study the inf luence
of  a i r  drag on the spinning bal loon.  To just i fy  h is
approach, De Barr stated l22l:"4 complete treatment
of the problem is necessari ly complicated and in-
volves much mathemat ica l  ingenui ty .  In  conse-
quence, although fairly complete theoretical accounts
of most aspects of the problem are now available,
their completeness makes i t  di f f icult  to form a satis-
factory picture of the mechanisms involved." As a
result, despite the asserted completeness, he comes
up with "rules of thumb" only. For example l22l:  " i l
is also evident that the rate of increase of tension
as a (angle between ring radius at traveler location
and tangent connecting wind-on point to the traveler)
decreases below, say 40", increases rapidly as the
coefficient of friction between traveler and the ring
increases." ". . .  with the larger values of m, the ten-
sion passes through a minimum as a increases" from
its value at winding on empty to full bobbin. "Thus the
minimum tension may be obtained when winding on
to a diamete/' less than that of the full bobbin.

The formulae he developed, or borrowed, do not
seem to yield a predict ion of spinning tension dur-
ing bobbin formation for a given set of yarn and op-
erating parameters. They do in some cases, how-
ever, lend credence to the observed variat ions of
spinning tension or bal loon shapes. His approach is
similar to that of Grishin; he too makes the problem
linear through numerous plausible simpli f icat ions and
assumes e i ther  the spinning tension or  the bal loon
shape to be known in order to predict the other
through superposition of separate effects.

The paral lel act ivi ty in Japan is represented by an
excel lent experimental study by Musha [25] who
concluded that:

"(1) The variable speed drive of spindles is useful
for reducing the tension variat ion for chases in which
the winding angle varies during the vert ical motion
of the r ing rai l .  l t  is possible to keep tension uniform
if the speed of the spindle is properly adjusted with
consideration given to the bal loon height and the
winding angle, and i f  the bal loon control r ing is f ixed.

(2) The smaller the winding angle, the larger the
spinning tension.  A winding angle smal ler  than 23
degrees is undesirable.

(3) Use of antinode r ing reduces the spinning ten-
sion level by an average oI 15% and the variation in
the spinning tension by 5Oo/0. The posit ion of the
control ring should be at 40-50o/o lrom the bottom
of the bal loon. A control r ing of equal radius with the
spinning r ing can be used with satisfactory results.

(4) The variat ion in spinning tension can be re-
duced by proper vertical motion."

1 6 1



Note that these experiments were carried out us-
ing spindle speeds less than 9,000 rpm.

During 1970s, Migushov published a series of pa-
pers, some translated into English 126,271others in
Russian [28-30J, attempting to understand the ring
spinning problem analyt ical ly as well  as experimen-
tal ly. He acknowledged only the previous work of
Mack and Smart [12] conveying thereby his " inde-
pendent" approach. His f irst analyt ical treatment
deals with equi l ibr ium of the quasi-stat ionary bal loon
including the effect of air drag, gravitat ional and
Coriolis accelerations; the formulation is rigorous and
elegant [26]. Both air drag along and across the yarn
are considered. The equations of motion appear to
have been formulated in a moving cyl indrical polar
coordinate system. Migushov uses TfT - pu2 0t=
fr,  u = v) as the general tension parameter, remi-
niscent of Crank [10]. Very ingeniously, he is able
to part ial ly integrate the equations to show that ten-
sion distr ibution along the bal loon can be predicted,
provided shape of the bal loon, spinning tension and
coeff icient of air drag along the yarn are known. The
results suggest that tension distr ibution in the bal-
loon is directly affected by the coefficient of air drag,
along the yarn path, and only indirect ly, through the
balloon shape, by the coeff icient of air drag across
the yarn; the inf luence of the weight of the yarn on
i ts  tens ion is  negl ig ib ly  smal l .  Then he c la ims h is
equations are suitable for solving a variety of practi-
cal problems in text i le technology, even though he
does not give solut ion for the shape of the bal loon.

ln his fol low up attempt, Migushov l27l makes an
effort to solve the EoM derived in his previous pa-
per [26] by neglecting air drag and gravity but in-
cluding the effect of Coriolis acceleration. The closed
form solut ions obtained show that shape of the bal-
loon can be determined, with the help of the inex-
tensibi l i ty condit ion, provided spinning tension and
balloon angle to the axis at the guide eye are known.
Similarly, i f  shape of the bal loon is known the ten-
sion distr ibution in the bal loon can be predicted in
terms of spinning tension and shape related param-
eters. Far more intr iguing, though, Migushov shows
that Coriol is accelerat ion tends to distort the bal loon
out of plane into a spiral and the degree of distor-
t ion is direct ly proport ional to product of the yarn
rotat ional speed and i ts speed of throughput. This
is the f irst t ime, and perhaps, the only t ime the ef-
fect of Coriolis acceleration has been elucidated thus.

Migushov's later publications [28-30], formulate the
EoM of a bal looning yarn in bal loon twist ing or axial
unwinding from packages where non-steady state
dominates the phenomenon and includes the effect
of air drag and Coriol is accelerat ion. To the best of
reviewers' ability, it does appear that in its applica-
t ion to r ing spinning traveler dynamics is not brought
into consideration at al l  and the method st i l l  remains
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semi-empir ical-semi-analyt ical.  The contr ibution of
these papers is best summed up by the "abstracts"
given in the World Textile Abstracts: "A mathemati-
cal analysis is given."(1975/9465), or "A mathemati-
ca l  analys is  is  presented.  Equat ions are der ived
which make i t  possible to determine the parameters
corresponding to changes in the balloon ratio."(1 9761
1 e60)

Thus Migushov, too, fal ls into the same concep-
tual trap as did al l  previous investigators: namely,
you can calculate shape of the bal loon and tension
distr ibution in the yarn for a specif ic set of operating
condit ions without paying attention to dynamic equi-
l ibr ium of the traveler. ln this framework, i f  shape of
the bal loon is "measured" experimental ly, the tension
distr ibution can be predicted, or vice-versa. The ar-
gument is perfect ly val id, because either of the two
experimental measurements automatical ly takes the
traveler  dynamic equi l ibr ium into account  and the
latter is control led by mass of the traveler selected,
coefficient of friction between yarn and traveler and
coefficient of friction between traveler and ring. Thus
even i f  such a semi-empir ical-semi-theoretical ap-
proach is practical ly useful,  the physics of this dy-
namic remains to be ful ly understood.

Epoch 3 (1980-??)
Before 1980's, the solut ion of the EoM of the r ing

spinning bal loon was often looked at as an init ial
va lue problem independent  of  the dynamic equi l ib-
r ium of the traveler. Those few who recognized their
interdependence were unable to do much about i t .
L is in i  ,  Ner l i  and Rissone [31]  resurrected the idea
of interdependence in the context of two-for-one
twist ing, and proposed a rudimentary methodology
to solve the two point boundary value problem us-
ing "f ini te segment" (equivalent to f ini te dif ference or
one dimensional f ini te element) approach.

Nerl i  [32, 33] used this methodology in the con-
text of r ing spinning; the procedure consisted of di-
v id ing the length of  yarn in  the bal loon in to smal l
segments of equal length joined by completely f lex-
ible nodes. The forces acting on a segment length
are then concentrated on the subsequent node. The
direction of the segment is determined by the need
to equil ibrate the forces. The forces considered are
those due to differential tension at two ends of the
segment, air drag forces across and along the seg-
ment, dynamic force due to Coriol is accelerat ion,
dynamic force due to centripetal acceleration, and
inert ial  force due to relat ive motion along the curva-
ture of the bal loon. The last one is a bit  mysterious.

To start the solut ion process, the angle of incl ina-
t ion of the bal loon at the guide eye is f i rst assumed.
To arr ive at the r ing radius in the f inal segment, for
a given bal loon height, the value of angle of incl ina-
tion at the guide eye is adjusted, iteratively. The next
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heights. [371

step is to establ ish the dynamic equi l ibr ium of the
traveler by using the direct ion and magnitude of the
tension in the bal loon at the r ing. This equation of
equi l ibr ium is used to predict the required coeff icient
of fr ict ion between the r ing and the traveler. l f  thls
value is dif ferent from the specif ied "real" value, the
whole process is repeated until the specified frictional
coefficient is arrived at.

While accuracy and robustness of Nerl i 's method,
in the l ight of nonl inearity of the problem, is in doubt,
i t  is to Nerl i 's credit that he recognized the need to
satisfy dynamic equi l ibr ium of the traveler to arr ive
at the correct solut ion for tension distr ibution and
shape of the bal loon.

Unaware of Nerl i 's work, in 1989 Batra, Ghosh and
Zeidman [34, 35] at NCSU developed an integrated
approach to solving the two-point boundary value
problem (BVP) for the quasi-stationary case of dy-
namics of  r ing spinning,  numer ica l ly .  This  scheme
allowed calculat ing spinning tension as well  as the
balloon shape for a specif ied count, traveler mass,
traveler rotat ional speed, bal loon height, coeff icient
of friction between yarn and traveler, and the coeffi-
cient of friction between traveler and the ring. lt was
possible to show that col lapsed bal loons were plau-
sible for tal l  bal loons and low traveler mass. l t  was
also possible to show why in practice at the start of
the process the base of the bobbins had to be bui l t
at spindle speeds lower than that used subsequently.

In 1990, W. Barrie Fraser of the U. Sydney, Aus-
tral ia, began to col laborate with the NCSU group to
solve the problem of over-end unwinding from cyl in-
drical packages [36]. In 1993, he looked at the r ing
spinning problem as well  and confirmed the results
obtained by Batra, et al.  [34,35]; his formulation and
symbols are brief ly described in the Appendix. In
addit ion, Fraser showed that relat ionship of normal-
ized spinning tension (To/(mco2a2)) to normalized
traveler mass (M = M/(ma)) for fixed values of bob-
bin wind-point radius (b/a), air drag coefficient (po),
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yarn-traveler friction parameter (exp (pra)), traveler-
r ing fr ict ion coeff icient (pr),  and bal loon height
(h/a) exhibited s-shaped regions of the form shown
in Fig. 4. Note that the relat ionship is also depend-
ent of values of h/a and that the s-shaped region gets
accentuated at smaller values of the traveler mass.
More to the point, for traveler mass values corre-
sponding to the s-shaped regions there exists the
possibility of two or three different balloon shapes
corresponding to two or three dif ferent spinning ten-
sions which sustain them. That is, these shapes and
their corresponding tensions could be meta-sfable.

Fraser further showed that for a fixed traveler mass
(M = 150 in non-dimensional terms), the spinning ten-
sion nearly doubles, as chase of the bobbin is formed
from a ful l  bobbin radius (b/a = 0.9) to empty bob-
bin radius (b/a = 0.3). And, correspondingly, as the
chase height varies from ten r ing radi i  (10a) to eight
r ing radi i  (8a), see Fig. 5.

These observations led to the conclusion that,
mathematical ly, a discussion of the behavior of the
solut ions of r ing spinning system must be set in the
context of the bifurcation theory [38]. According to
Golubitsky and Schaeffer [38], ". . .Ufurcation theory
is  the study of  equat ions wi th mul t ip le  so lut ions.
Specifically, by a bifurcation we mean a change in
the number of solut ions of an equation as a param-
eter varies." Thus to val idate the theoretical model
using some specially generated experimental data
and to derive practical ly useful information, Batra et
a/. [39] recast the bifurcation problem to seek spin-
ning tension as a function of the other parameters
of the problem; That is,

To: ffiazwt f (M, h/a, b/a, lh, Lty, po)

Detai ls of the experiments can be found in [39].
Suffice to say, experiments were conducted to meas-
ure bal loon shapes for a f ixed height bal loon while
bui lding the bobbin chase by chase. For three dif-
ferent traveler mass cases the bifurcation analyses
suggested the spinning tension vs. normalized wind
radius as shown in F ig.  6 .  Note that  the spinning
tension decreases monotonical ly as the yarn is
wound from empty to ful l  bobbin for traveler mass
M :  1  15.5,  105.6.  But  for  M = 87 the spinning ten-
sion can assume mult iple values (2 or 3) in the wind
radius range of 0.64-0.72; beyond 0.72 the tension
drops dramat ica l ly .  Thus,  i t  turns out  that  in  the
b/a = 0.6+072 range there is inherent instabi l i ty in
the process; the bal loon can f l ip between a "single
loop" to col lapsed "mult iple loop" bal loon. In the re-
gion beyond 0.72 the mult iple loop bal loon is sta-
ble. This is borne out by experimental data shown
in Figures 7. The calculat ions show the three possi-
ble balloon shapes corresponding to three different
spinning tension values. The geometry of the mult i-
ple loop shape suggests that the col lapsed node wil l
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balloon profiles for different traveler masses, etc.;
please see [39].
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Fig. 7. Measured and calculated balloon shapes
for (M = 87, b/a = 0.69, h = 0.1, F"= Q.3. Po = 3.0)
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Fig. 8. Bifurcation curves for traveler mass M = 90 and 160
lor  (p1= 0.1 ,  p"= 0 .3 .  po = 3 .0)

hit the empty bobbin. The experimental ly measured
profi le shows that i t  does. Theoretical calculat ions
have verified several other experimentally measured
balloon profiles for different traveler masses, etc.;
please see [39].

Extensive analyses have been carried out to pro-
duce solut ions typif ied by Figure 9. Here bifurcation
curves are shown for dif ferent values of bal loon
heights for two traveler masses M : 90 and 160. For
the M = 90 case, the instabi l i ty seems to exist for
bal loon heights greater than 9. For M = 160 no in-
stabilities are anticipated in the range calculated.

These procedures have also been used to study
the cases of controlled balloons as well, and will be
reported elsewhere. Also, our colleagues in Australia
have looked at several other issues, such as stabil-
i ty of the bal loon in the presence of a slub in the
yarn, twist propagation in the yarn, etc. These have
been reported in the literature.
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Appendix (reproduced from t39l)
The model assumed that: 1. The effect of gravitat ional, and

Coriol is accelerat ion as insignif icant, 2. The effect of tangential
air drag as insignif icant, 3. The coeff icient of air drag normal to
the yarn path was constant throughout the bal loon length, 4. The

/
os Jl >on

4.o',
z

Fig. A 1 Inertial and Moving Reference Frames for Dynamic Analy-
sis of Region l l .  Reference is made to Figures 1 and A.1, repro-
duced from Batra et al. [341. In deriving the EoM, by Fraser [37]
the fol lowing symbols were used: a - traveler-r ing radius, b -
bobbin wind radius, h - bal loon height from guide-eye to r ing, r -
radius of an arbitrary point on the yarn bal loot, z - vert ical dis-
tance of the arbitrary point on the bal loon from the guide eye, mr
- mass of the traveler, m - mass l inear density of the formed
yarn, pr - coefficient of friction between traveler and the ring, pry
- coefficient of friction between yarn and the traveler, o - angle
of wrap of yarn around the traveler, s - yarn length of the bal loon
measured from guide-eye point as the origin, <o - angular veloc-
i ty of the traveler, v - l inear velocity of the yarn in the bal loon
along the tangent vector, vn - velocity of a yarn element along
the normal vector, T - tension in the yarn, Dn - air drag related
parameter of yarn in the bal loon.

air drag was proport ional to square of the normal velocity com-
ponent.

The fol lowing non-dimensional parameters are useful in the
formulation of the problem:

5 = s / a ,  i = r  l a , 2 :  z l a v = v l ( a r ) ,  T =  f  l ( m a t 2 a z ) ,
Vn = vn/(an),R = ie, +Zk, h = h/a, M : M1/(ma), po = 16Dn(a/m),

Sr = oon-dimensional length of yarn from guide-eye to the traveler.
The relevant non-dimensional dif ferential equations describing

the shape of the bal loon are

k x ( k x n l = a [ r 9 1 ) - r ,
d s \  d s /

F  =  -  P o  r u ^  r i ^ . .
1 6

The associated boundary conditions are:

i (O)  =  O,  Z(0)  =  O,  d(0)= 0 ,  Z(S/ )= n ,  i (s , ) ,  r (s , ;=  1

and the EoM of the traveler at s = sr.
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z vEDEcKovVsrumlrYcH A vVvo-rovYcH pRAcovisr

Vlisledky posudzovania zhody ostatnych ur6enfch
vfrobkov vo VUTCH - CHEMITEX spol. s r. o.Zalina,

Autorizovan6 osoba SKTC-I 19 za 1. polrok 2000

Herchlovd. L

VUTCH - CHEMTTEX spol. s r.o. Zitina, Autorizovand osoba SKTC-I19

V sflade s S 1 1 zdkona 6. 26411999 Z.z. o technic-
kfch poZiadavkdch na vfrobky a o posudzovani zho-
dy. a o zmene a doplnenl niektorych zAkonov je
VUTCH-CHEMITEX spol. s r.o. Zi l ina Autorizovanou
osobou (AO) SKTC-1 19 pre:

a) certifik6ciu, posudzovanie zhody, posudzovanie
cinnostf srivisiacich s vfrobou urden6ho vfrobku

b) vykonavanie in5pekcie
c) sk0Sanie urdenfch vlirobkov.
Autoriz6cia sa vztahuje na sort iment text i lnfch a

odevnfch 4irobkov, vfrobkov spotrebnej ch6mie a
textilnfch podlahovlich krytrn, urdenfch na posudzo-
vanie zhody podl 'a Nariadenia vlddy SR c. 400/1999
2.2., ktorym sa ustanovuju podrobnosti o technickyich
poZiadavkdch na ostatn6 urcen6 vyirobky.

Posudzovanie zhody urcenfch textilnfch a odev-
nfch vlirobkov, vfrobkov spotrebnej ch6mie a textil-
nfch podlahovlich krytin je zistovanie, ci skutocn6
vlastnosti urden;ich vlirobkov uvddzanlich na trh v SR
zodpovedaj0 technickfm poZiadavkdm uvedenym v
nariadeni vlady a ostatnfch technickfch predpisoch.

Autorizovand osoba SKTC-1 19 vykondva cinnost
posudzovania zhody ostatnfch urcenfch vfrobkov
od 1.  janudra 2000.

Vfsledky posudzovania zhody ostatnfch urcenlich
4irobkov za 1. polrok s0 uveden6 v nasledujr icom
tabulkovom prehl'ade:

Celkom Tuzemsko Dovoz

vydanfch certifikdtov
vydanfch potvrdeni o zhode
vydanfch odmietnuti  potvrdit  zhodu
- z toho spotrebn6 ch6mia
a textiln6 podlahov6 krytiny

Z celkov6ho poctu odmietnuti potvrdit zhodu bolo
45 odmietnutf vydanfch AO SKTC-1 19 na texti ln6 a
odevn6 vfrobky.

Najviac vydanfch odmietnuti potvrdit zhodu na os-
tatn6 urben6 vfrobky bolo 24,6 % pOvodom z Ciny,
7,0 o/o pdvodom z Turecka, Pakistanu, lndie, Polska,
Belgicka, Spanielska a 5,3 % povodom z Nemecka.

Slovenskf vfrobcovia predstavujri 5,3 % z celko-
v6ho poctu odmietnuti potvrdit zhodu.

166

Prekrocenie jednotlivlch limitov zdraviu Skodlivlch
ldtok a kvalitatfvnych parametrov, kto16 sri najcas-
tej5im dovodom odmietnutia potvrdit zhodu na vfrob-
ky sri uveden6 v nasledujticom grafe:

1 . polrok 2000

tr formaldehyd
n st6losti yyfarbenia
D t'azk6 koYy
B P H
ffi formaldehyd + t'ail<6 kovy
Z st6losti r4yfarbenia + t'aZk6 kovy
I st6losti yyfarbenia + pH
ffi pH + t'azk6 koYy
E ostatne (rozmerov6 zmeny)

Dojcensk6 a detsk6 vfrobky pre deti do 3 rokov
predstavujt i  51,1 o/o z celkov6ho poctu odmietnutf
potvrdit zhodu na textiln6 a odevn6 vyirobky.

Statist ick6 zhodnotenie najvy55ieho prekrodenia
predpisan;ich l imitov zdraviu 5kodliv; ich ldtok u
dojcenskfch a detskfch vyrobkov pre deti do 3 rokov
je uveden6 v nasledujricej tabulke:

.-
,g  15

L

v
g. 10
s

759 56 703
93  11  82
5 7 3 5 4
1 2  1  1 1

St<odtiva
l6tka

Limit Stanoven6 %
stanovenf hodnoty prekro6enia Krajina

STN 80 0055 (mg.kg-l) l imitu povodu
(mg.kg-')

formaldehyd
ta2k6 kovy - Cu

Cr
N i

20
6,0
1 , 0
1 , 0

95
11 ,2
33,0
8,3

375
86,6
3200
730

Pakistan
Thajsko
Turecko

lnd ia
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V tejto skupine vfrobkov najviic5i podiel odmietnuti
potvrdit zhodu vydanfch na vfrobky bol p6vodom z
Ciny 34,8 %, Pakistanu 17,4 %, Indie 13,0 %.

U vyirobkov spotrebnej ch6mie a textilnyich podla-
ho4ich krytfn dovody odmietnutia potvrdit zhodu boli
nasledovn6:

A. virobky spotrebnej ch6mie
'1 .  prekro6enie l imi tu hodnoty pH 1%-n6ho

roztoku vyirobku
2. nbka pracia schopnost pracieho prostriedku
3. vysokd strata pevnosti tkaniny po

25-ndsobnom prani
4. prekrocenie l imitu hodnoty inkrustdcie

B. text i ln6 podlahov6 kryt iny
1. n[zka stdlost vyfarbenia vo vode

2. nedodrZanie menovitej hodnoty celkovej
hmotnosti

3. nedodrlanie menovitej hodnoty hmotnosti vlasu
nad podkladom.

Z vfsledkov posudzovania zhody ostatnyich urde-
nlich vlirobkov, mOZeme kon5tatoval,2e ich pocet a
dovody potvrdzujri potreby testovania vfrobkov, dim
sa zabrani uvedeniu nebezpecnfch vlirobkov na trh
a potencidlne r iziko ohrozenia zdravia populdcie sa
zniL i .

Vyirobcom a dovozcom v tejto oblasti vyplfva naj-
doleZitej5ia povinnost, uviest na trh vfrobky, ktor6
s0 bezpedn6 a splRaiu v5etky technicke poZiadavky
na 4irobky, ktor6 sa na nich vztahuju podl'a zdkona
e . 26411999 Z.z. a Nariadenia vlddy SR c. 400/1999
Z.z.
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List of abstract of Students First Degree Theses defended
at Department of Fibres and Textile Chemistry CHTF STU in

Bratislava as a part of Graduate Study in 1999/2000

Suhrny diplomovfch pr6c obh6jenfch na Katedre vl6kien
a textilu, CHTF STU v Bratislave v r6mci inZinierskeho

St0dia v Skolskom roku 1999/2000

Ren6ta Blafr6rovd
HODNOTENIE NEROVNOMERNOSTI GEOMETRIE
A SrnuxruRY sYNTETtcrVcH vuArteru
(Evaluation of the unevenness of the geometry and
the structure of synthetic fibres)

Diplomovd prdca sa zaober6 Strjdiom a porovnanlm
metod pouZitfch na hodnotenie nerovnomernosti
geometrie a Strukt0ry synteticklich vldkien.

V diplomovej prAci boli na sledovanie pouZit6 Stan-
dardn6 typy vyrdbanlich vldkien - textiln6, BCF a tech-
n ick6.  Vlastnost i  v ldk ien bol i  s tanoven6 roznymi
metodami -  geometr ickd nerovnomernost  napr iec
apozdll osi vldkna pomocou obrazovej analyzy, ne-
rovnomernost mechanickofyzikdlnych vlastnosti jed-
notl ivfch f ibr i l ,  nerovnomernost mechanickofyzikal-
nych vlastnosti cel6ho zvdzku vldkna a nerovnomernost
taZnosti cel6ho zvdzku vldkna urden6 Standardnou
odchflkou.

Nameran6 vfs ledky sa pouZi l i  na vyhodnotenie
variacnlich koeficientov v5et$ich velicfn stanovenlich
pomocou pouZitfch metod, ktor6 bol i  zdkladom pre
ur6enie vztahu medzi jednottivfmi metodami a veli-
c inami.

Andrea Borgulbv6
VPLYV GEOMETRIE VLAKIEN NA VYFARBENIE
(lnfluence of Geometry of Fibres on Dyeing)

ZAmerom diplomovej prdce bolo posridit vplyv geo-
metrickej modif ikdcie PET vldkien na ich vyfarbenie.
Vldkna bol i  modif ikovan6 v priednom smere - pri
zvldkhovani, pouZitfm profi lovanfch zvldknovacfch
hubic (O, Y, . . . . ,  G) a v pozdlZnom smere - pri  tvaro-
vanf fr ikdnom a vzduchom. Anall izou obrazu sa sta-
novi l i  geometrick6 parametre vldkien. Vyhodnoti l  sa
vplyv profilov na stupei rozvetvenia, tvarovyi faktor
a mern;i povrch vldkien.

V druhej casti prdce vzorky PET vlakien sa vyfarbili
a stanovili koloristick6 vlastnosti. Vyhodnotil sa vplyv
geometrickej modif ikdcie PET vlakien na si lu vyfar-
benia, sftost a jas.

Cast diplomovej prdce uskutodnila diplomantka na
Univerzite v Maribore, In5tit0te textilnej ch6mie v rdm-
ci programu CEEPUS za 6o vyladrujeme podakovanie.

Lfdia Brodkov6
HODNOTENIE DEFORIUNEruYCH VLASTNOSTi
VLAKIEN METODOU TMA
(Evaluation of deformational properties of fibres by
the method of TMA)

DiplomovA praca sa zaoberd Stt idiom deformac-
n;ich vlastnostl Standardnfch a modifikovanych syn-
tet ickyich vlAkien metodou TMA - termomechanickd
analyza.

Termomechanickd analyza umoZnuje hodnoti t  na
zdklade merania dlZkovfch zmien vzoriek v zdvislosti
od podmienok merania (teplota, rfchlost ohrevu, na-
pdtie na vzorke, r l ichlost defromdcie) orientdciu, de-
formovate l 'nost ,  modul  pruZnost i  v ldk ien.  Pr i  kon-
Stantnfch tepelnfch podmienkach bol i  hodnoten6 PP
vldkna farben6 v hmote,  PP v ldkna modi f ikovane
kopolym6rmi etyl6n-akrylovd kysel ina (EAA '1 1), ety-
l6n v iny lacetdt  s  obsahom v iny lacetdtu 18 % hm.
(LUP),  ety l6n-v iny lacetdt  s  obsahom v iny lacetdtu
28 % hm. (EVA 28) a PP/PET zmesove vldkna modi-
f ikovan6 s maleinanhydridom a oxazol inom.

Vfsledkom merani je zistenie, Ze najvl iraznej5i
vplyv na zmenu nadmolekulovej Struktfry modif iko-
vanfch PP vldkien mal kopolym6r EVA 28 a aplikdcia
modifikatora pri priprave zmesovfch vldkien v PET
koncentrdte prispieva k zvy5ovaniu stupna usporia-
danosti  vn0tornej Struktfry vldkien.

lveta Gazdikovd
VLAKNoTVORNE ZMESI  POLYPROPYLEN
POLYETYLEN TEREFTALAT
(Fibre-forming blends of polypropylene-polyethylene
terephtalate)

Pr6,ca nadvdzuje na predchddzajuce vfsledky
z modif ikdcie polypropyl6novfch vldkien adit lvami na
bdze polyesterov. Tdto modifikdcia je aktudlna najmd
z hl 'adiska moZnosti  farbenia takto modif ikovanfch
polypropyl6novyich vldkien vytahovacim postupom
prlpadne potlacou a poskytuje tieZ moZnost zlep5enia
niektorfch mechanickl ich vlastnosti  vldkien najmd
elastickfch.

V prdce sa pouZili aditiva na bAze polyetyl6n tere-
ftal6tu a kopolym6rov etyl6nu s vinylalkoholom a vi-
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nylacetdtom. Pred apl ikdciou do polypropyl6nu bol i
zhodnoten6 ich reologicke vlastnosti ,  dole2it6 najmd
z hladiska mie5atel 'nosti  komponentov pri  prlprave
zmesn;ich vldkien. Pre farbenie modifikovanyich poly-
propyl6novfch vl6kien s obsahom 8 % polym6rneho
adit iva sa pouZil i  disperzn6 farbivd urcen6 pre far-
benie polyesterovyich vldkien.

Anal; iza vyt iahnutia farbiva z kupel 'a, kolorist ick6
vlastnosti modifikovanlich PP vldkien ako aj stdlosti
vyfarbenia dokumentujr i  r ispe5nost modif ikdcie PP
vldkien polyesterovfmi adit lvami.

Andrea Kuch6rov6
POLYMERNE ZMESI PRE PRIPRAVU VLAKIEN
(Polymer blends for the preparation of fibres)

DiplomovA prAca sa zaoberd prfpravou zmesovfch
vldk ien na bAze polypropyl6nu s pr idavkom poly-
etyl6ntereftaldtu. Pre zlep5enie vzdjomnej zndSan-
livosti zlolieksa pouZili kompatibilizdtory - polypropyl6n
ockovanyi m alein an hyd ridom a 2- (4- alyl oxyf e nyl ) - 2-
oxazolinom.

Pri priprave zmesi i  vldkien sa pouZil i  koncentrdty
oboch kompatibi l izdtorov v polypropyl6ne i  v poly-
etyl6ntereftal6te.

Cielbm diplomovej prdce bolo hodnotenie tokovfch
vlastnostl zmesi, prlprava zmesovfch vldkien a hod-
notenie mechanicko-tyzikitlnych vlastnostl vldkien so
zameranfm na rovnomernost a vyfarbitel'nost pri far-
beni z roztoku.

Denisa Korcov6
ADSORPCIA TENZIDOV NA TEXTILNE
MATERIALY
(Adsorption of surfactants by fibres)

Sledoval sa vplyv p-cyklodextrinu a polyetyl6n-
glykolu 1000 ako adit iv do sietovacieho k[pela pri
nekrcivej 0prave bavlny sietovadlom Knittex FEL, na
adsorpciu dodecylslranu sodn6ho. Obe aditlva zvy-

Suj[ adsorpciu tenzidu a zniluju das znovu zm6,-
dania, zniluju Spinivost a vykazuju vyraznV soil re-
lease udinok. Na stanovenie koncentrdcie tenzidu sa
pouZila metoda dvojfdzovej titrdcie.

Zita Mlynar6ikovd
PRIPRAVA POLYMEROVEJ ZMESI
POLYPROPYLEN -  POLYAMID 6 PRE VLAKNA

V dip lomovej  prdc i  sa testu j0 dva typy kompat i -
b i l izdtora polypropyl6nu s polyamidom 6 a to :  ma-
leinovany PP-MAN a ESCOR-u (kopolym6r etyl6nu a
11 % kysel iny akrylovej).  Podl 'a odkovania sa v pri-
pade pouZit ia maleinovan6ho PP pripravi l i  PP/PA 6
(10 o/o) vldkna s relatfvne dobrou homogenitou a dal i
sa spracovat pri  diZiacom pomere | = 2,0:3,0; 3,5 a
4,5. Pevnost t fchto vldkien pri  d[Ziacom pomere | =
4,0 a obsahu 9 % malefnovan6ho PP (s obsahom
1,48 % MAN skupfn) preukazovalo niZ5iu pevnost ako
samotny PP pribliZne o 25%.

Za pri tomnosti  ESCOR-u ako kompatibi l izdtora sa
podarilo zvldknit PP/PA 6 zmes len za pridania tretej
zlolky, kopolym6ru PP-PE, avSak tdto zmes sa pri
dlZiacom pomere | :  4 nepodari lo zvldknit.

V ldkna z PP-PA 6 s kompat ib i l izdtorom PP-MAN
preukdzali ndrast taZnosti oproti vldknam zo samot-
n6ho PP.

Tuzana Pavl6tov6
MODIFIKACIN POLYPROPYLENOVVCH VLAKIEN
(Modification of polypropylene fibres)

Obsahom diplomovej prdce je priprava zmesn;ich
polypropyl6novfch vldkien modif ikovanyich 5, 10, 15
prip. 20 % hm. kopolym6ru etyl6n-vinylacetdt (prie-
mernf  obsah v iny lacetdtu 18,  19,  28 a 33 %hm.)  a
5, 10 a 15 % kopolym6ru etyl6n-akrylovd kysel ina
(obsah kysel iny akry lovej  7 ,5 a 11 % hm.) .

Z viacerych sledovan;ich vlastnosti modifikovanfch
vldkien sa 6iasto6ne zlep5i la sorpcia vodnej pary,
vyiraznej5ie stupen elasticity eo a podstatne sa zle-
p5ila vyfarbitel'nost vytahovacim postupom pri pou2iti
disperzn6ho farbiva.
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zo zAHRANteruVcn casoPtsov

Russel Corp. - spolocnost', ktor6 najviac db6 na
ochranu Zivotn6ho prostredia
AMERICA'S TEXTILES INTERNATIONAL, 28,  1 999,
6. 4, s. 32-34

Firma Russell zaviedla v roku 1989 program recyk-
ldcie, v rdmci ktor6ho sa jej podarilo o 90% znilit
mnoZstvo tuh6ho odpadu, ktorf by inac skonci l  na
skladke. Firma nahradila vdc5inu nabezpednfch a to-
xickyich chemikdlii dostupn;imi nezdvadnfmi alterna-
tivnymi produktami. V oblasti tekutych odpadov sa
jej podarilo podstatne znilif. zalalenie odpadovfch
vdd, k domu prispela aj in5taldcia fcinn6ho elektro-
dializacn6ho pr(stroja. Yyznamnu 0lohu tu zohrdva
recirkuldcia. Filozofia firmy v tejto oblasti vychddza
z ndzoru, Ze vyihodnej5ie je aktivne spolupracovat
s tvorcami environmentdlnej legislativy, ako celit ne-
populdrnym opatreniam zo strany Stdtnych kontrol-
nych orgdnov.

Nov6 technologia Sl ichtovania
AMERICA'S TEXT|LES INTERNATIANAL, 28, 1 999,
c . 4 ,  s .  1 7 0

Spolocnost ldako National Engineering a Environ-
mental Laboratory vyvinula v spoluprdci lacnej5iu
a rfchlej5iu metodu Slichtovania priadzi, ktor6,je pri-
jatel 'nd z ekologick6ho hl 'adiska. Sl ichta sa nandSa
za vysok6ho tlaku prostrednictvom superkritickej kva-
pal iny s vlastnostami kvapaliny aj plynu. Superkri t ic-
kd kvapalina vznikd posobenim vysok6ho tlaku a vy-
sokej  tep loty  na p lyn.  Superkr i t icke kvapal ina sa
moZe pouZit pri SlichtovanI PVA Skrobovyimi 5lichta-
mi a pod. Novou metodou sa kaZdd nit  upravuje sa-
mostatne v dlhej tenkej trubici,  ktorou prechddza
a kde dochddza k suspenzAcii  Sl ichty. Na dosiahnu-
tie rovnakej pevnosti nite postacuje men5ie mnoZ-
stvo Slichty ako zvydajne. Z ekologick6ho hl'adiska
je vyznamnd zniZenie spotreby chemikdli( a objem
odpadovfch vod.

Biologick6 preduprava bavlny
AMERICA'S TEXilLES INTERNATIONAL, 28, 1 999,
d . 5 ,  s .  1 3 2 - 1 3 3

Ucelom chemickej pred0pravy bavlny je odstrdne-
nie kutikuly alebo jej modif ikdcia, aby sa dosiahlo
zlep5enie absorpcnfch vlastnosti vldkna. Chemika-
lie pouZfvan6 pri tejto predtiprave po5kodzujti Zivot-
n6 prostredie. Vhodnou alternativou tradidn;ich me-
tod je preto biologickd predfprava s vyuZit im
pektindzy ako enzymu rozkladajfceho pektiny. Vel-
mi 0cinn0 alkal ick0 pektindzu izoloval i  pracovnici f i r-
my Novo Nordisk. Bavlnen6 vldkno upraven6 touto
pektindzou je mdk5ie ako vldkno upraven6 hydroxi-
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dom sodnfm a md vl iborn6 absorpcn6 vlastnosti .
Zlep5i l i  sa t ieZ jeho farbiace vlastnosti ,  najmd std-
lost vyfarbenia. Biologickd pred0prava bavlny je lac-
nej5ia ako beZn6 procesy.

Novd technol6gia hydraul ick6ho ihlovania f irmy
lsolyser
AMERICA'S TEXTILES INTERNATIONAL, 28, 1 999,
6 . 5 , s . F W 8
Firma ISOLYSER Co. Inc. neddvno predstavi la prvu
generdciu novyich textflif pre ndrocne aplikdcie vy-
roben6 technologiou hydraul ick6ho ihlovania z poly-
vinylalkoholu rozpustn6ho v horucej vode. Materidl
nie je chemicky spajanyi ani termicky spevhovanli .
MoZe sa preto pouZit v mnohlich apl ikacnfch oblas-
t iach aj ako blokacnd text( l ia. Je hebkd, pruZnd, md
prrjemnf ohmat a zabezpecuje vysokf komfort no-
senia. Predpokladd sa najmd jej apl ikacia v oblasti
ochrannych odevov v zdravotnfctve a v priemysle.
O tom, Ze ide o ekologicky vhodnlT vyirobok svedcl
aj jeho ndzov - ENVIROGUARD.

Vldkna f irmy Rhovyl na postel 'nr i  biel izen
AMERICA'S TEXTILES INTERNATIONAL, 28, 1 999,
d . 5 , s . F W 8

Firma Rhovyl vyvinula dve nove vldkna vhodn6 na
vfrobu potahov, na matrace, obl iedok, na vanku5e
a paplony a pod. Vyirobky vyroben6 s pouZit im anti-
bakteri6lneho vldkna Rhovyl 'AS a Rhovyl 'A.S.+ ma-
ju mnoZstvo vfhod: tepelnoizolacn6 vlastnosti ,  ne-
hor l 'avost ,  ant ibakter id lnu 0c innost ,  0d innost  voc i
roztodom, dobre odvddzanie vlhkosti. Prirodzend ne-
horl'avost vyplfva zo zdkladn6ho polym6ru a zabez-
peduje ucinn0 ochranu voci r iziku sp0soben6mu po-
Ziarom. Obidve vldkna zabranuju mnoZeniu bakt6ri f
vdaka antibakteri6lnemu prostriedku zaveden6mu do
jadra vldkna pred vyt ldcanim. Medzi molekulou po-
lym6ru a antibakteridlneho prostr iedku existuje si lnd
vazba, preto vlastnosti  vldkien Rhovyl s[ permanen-
tne aj po castom pranf. (Vycerpdvaj0ce)

Nov6 text i l ia z vl6kna z kysel iny mlie6nej
AMERICA'S TEXTILES INTERNATIONAL, 28, 1 999,
c . 6 ,  s . 6 6

U.S. Grains Counci l  v spoluprdci s f i rmami Cargi l l -
Dow Polymers a Kanebo vyvinul i  novu textf l iu vyro-
benu z vldkien z kysel iny mliednej. Tieto vldkna ne-
poSkodzuju Zivotn6 prostredie, pretoZe su plne
biologicky odbfiratel 'nt i .  Mikroorganizmy ich rozkla-
daju na oxid uhl ici ty a vodu. V prlpade spal 'ovania
vldkna neuvoliuju toxick6 plyny. ZvlAkien z kysel i-
ny ml iednej  azo zmesi  ty ichto v ldk ien s bavlnou a le-
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bo vlnou sa vyrdbajf rozne odevy - trickd, sakd ale
aj napr. svadobn6 Saty. Vldkno md podobn6 vlast-
nosti  ako beZn6 syntet ick6 vldkno. DoleZita je naj-
md jeho trvanl ivost. Me lesk a ohmat podobnf hod-
vdbu. Texti l ia z tohto vldkna rfchlo schne a je
nekrcivd. Predpokladd sa pouZitie tohto vldkna v pol'-
nohospoddrstve, v zdravotnictve a v potravindrskom
priemysle lobalyl.

Medzin6rodni obchodnf adres6r pre roky 1999
- 2000
AMERICA'S TEXTILES //VTERNATIONAL, 28, 1 999,
d.7,  s .  19-232

1. Cast: Abecedn'! zoznam vy5e 2O0O kategorif
yVrobkov s menami ich doddvatelbv.

2. Cast: Abecedny zoznam doddvatel'skfch
organizdci i  s ich adresami a menami kontak-
tlVcn osob.

3. Cast: Adresdr text i lnfch asocidci i  a Skol.

Stredobodom z6ujmu su technick6 a netkan6 tex-
t i l ie
AMERICA'S TEXTILES /NTERNATIONAL, 28, 1 999,
6,. 8, s. 22

Celosvetovyi trh tkanyich a netkanfch technickfch
texti l i i  predstavuje vy5e 60 mil idrd doldrov. Rocnyi
rast v Europe sa za obdobie rokov 1995-2005 od-
haduje na2,6 o/o av celosvetovom merltku na 3,8 o/0.

Nalvzic5lm odberatelbm technickfch textlli i je auto-
mobilovf priemysel. Spotreba geotexti l i i  by sa z 1 ,18
mil idrd doldrov v roku 1995 mala v roku 2005 zvf5it
o 8,5 oh na 2,6 mil idrd doldrov. K najvfznamnejSie-
mu pokroku v oblasti technickfch a netkanfch texti-
l i i  pr ispel i  text i l ie vyroben6 z polym6rov kysel iny
mliednej, podl iehaj0ce biologick6mu rozkladu, novl i
typ akrylov6ho vldkna s antibakteridlnym a fungicfd-
nym prostriedkom zabudovanfm vo svojej Strukture
alebo nov6 ohiovzdorn6 vldkna vhodn6 na vfrobu
netkanfch textf l i i  schopnlich odoldvat 10 minri t  tep-
lo te aZ 1200 'C.

Povrstvovanie, kaSirovanie a laminovanie
INTERNATIONAL TEXTILE BULLETIN,  45,1999,  d.
4, s. 90-91

Novinkou na 4istave ITMA'99 bol ,,Deskcoater" ne-
meckej firmy Coatema AG. Na ploche 3.25 m2 sri k dis-
pozicii vSetky relevantn6 nand5acie syst6my na po-
vrstvovanie, ka5irovanie a laminovanie. Firma Cavitec
AG pri5la na vfstavu s riplne novfm laboratornym za-
riadenfm s dvoma nand5acfmi hlavami na kontinudlnu
nirobu lamindtov.,,Labcoater" (kombindcia laborator-
n6ho zatieracieho stola a su5i6ky) alebo kontinudlne
povrstvovacie zariadenie Svajciarskej firmy Werner
Mathis pon0kajf moZnost odskfSat povrstuovanie v la-
boratdrnom a poloprevddzkovom meradle.

R6zne koncepty pre odpadovf vzduch a odpado-
v6 vody
INTERNATIONAL TEXTILE BULLETIN, 45, 1 999,
d .  4 ,  s .  1  1 6 - 1  1 7

Na distenie odpadov6ho vzduchu, ktorf vznikd pri
tepelnyich zo5l'achtovac(ch procesoch sa presadili
dva vel'mi podobn6 spOsoby. Hor0ci vzduch sa pros-
trednfctvom vlimennikov tepla alebo Specidlnej vfri-
vej pracky ochladi,  pricom dochddza k ciastkovej
kondenzdci i  a usadzovaniu Skodlivyich ldtok. Mikro-
kvapocky sa odlricia v elektrofiltri. Sposoby umoZnuj0
optimdlnu el imindciu (do 85 %) organickl ich ldtok na-
chddzajucich sa v odpadovom vzduchu. Svajdiarska
firma Enviro-Chemie prezentovala spOsob cistenia
odpadovlich vod, ktorf pozostdva z biologie, chemic-
kej oxiddcie a membrdnovej techniky. Vycisten6 od-
padov6 vody sa moZu opiit pouZit v mokrom zo5lach-
tovani .  Tal ianska f i rma Tecnologie Bio logische
predstavila koncept na Ipravu odpadovyich vOd, po-
zostavajuci z aerobneho biologick6ho stupia s nd-
slednou f i l t rdciou cez pieskovyi f i l ter azt i l tra napl-
nen6ho adsorpcnfm cir iacim cinidlom.

,,Eco-soft plus" - stroj na farbenie kusov6ho
tovaru
INTERNATIONAL TEXTILE BULLETIN, 45, 1 999,
c . 5 ,  s . 8 9

,,Eco-soft plus" je dal5fm zdokonalenlm uspeSnlich
farb iac ich zar iadenf , ,eco-sof t " .  Htavnfm znakom
zdokonalenia tejto rady 4irobkov je enormnd znfle-
nie vyrobn6ho dasu a spotreby vody. Novf f i l t racnf
syst6m (kaskddov! filter) s automatickym distenim
skracuje pomer kupel 'a. Manudlne cistenie nie je pot-
rebn6. Specidlny kon5trukcnyi tvar a umiestnenie po-
honnej ha5ple v,,eco-soft plus" umoZhuje optimdlny
a Setrnyi transport tovaru. K dispozici i  su rOzne vel-
kosti zdsobnikov tovaru pre v5etky aplikacn6 oblas-
ti od rizkych pletenfn a tkanin a2 po taZk6 frot6. Je
ekonomicky vfhodnf a ekologicky prijatel'n1i.

Komfort nosenia a ochrana proti  rozstreknutim
roztavenfm kovom
TECHNICAL TEXTILES, 8, 1999, d. 2, S. 7

Novoz6landskd spolocnost Al l iance Texti les vyvi-
nula v spoluprdci s bri tskou f irmou Farlane Johnson
novy softiment ochrannlich odevov z textili i PROTEX.
Materidl Protex 310 je urdenf pre priemysel spracu-
jrici hlinik. Vyrdba sa z vlnenej desanej priadze s kep-
rovou vdzbou 2x2 a s hmotnostou 31 O glm'. Nezrd-
Za sa a mdZe sa prat v pradke. Protex 450 md
hmotnost 450g/m', je vyrobenf zo zmesi 50 vlna/SO
bavfna. Vlna na licnej strane zabezpeluje vysok! stu-
pei ochrany,.bavlna na rube komfort nosenia. Obid-
ve textf l ie splnajf  normu EN 531 [1995]. (Vycerpa-
vajuce)

171Vldkna a textil 7 (3) 170-175 (2000)



Antibakteridlna Iprava vl6kien
TECHNICAL TEXTILES, 8, 1999, d,.  2, S. 7

Novti technologiu antibakteridlnej 0pravy vyvinula
japonskd f irma KOMATSU SEIREN Co. Ltd. Texti l ie
upraven6 touto technologiou sa budti  pouZivat
v zdravotnickych aplikdcidch a v potravindrskom prie-
mysle. Namiesto fixdcie prostriedku na vldkno novd
metoda umoZiuje antibakteridlnemu prostriedku pre-
niknut do vldkna podobne ako farbivo. V dosledku
toho zfskava upravenf materidl vysok0 antibakteridl-
nu 0dinnost, ktord zostdva zachovana aj po opako-
vanom priemyselnom pranf. (Vyderpdvaj0ce)

Polyesterov6 striiov6 vlAkno firmy Toyobo s vy-
sokou absorp6nou schopnostbu
TECHNICAL TEXTILES, 8, 1999, d. 3, S. 4

Polyesterov6 striZov6 vldkno, ktor6ho hodnota ab-
sorpcie dosahuje 1Oo/o, vyvinula japonsk6 firma Toyo-
bo. BeZnd polyesterovd str iZ mdva pribl iZne 0,40/o.
Tdto hodnota sa 0pravou mOZe zvf5it  na 1%. Firma
Toyobo vyvinula Specidlny postup fpravy, ktorou po-
lyester ziska vy55iu absorpdnu schopnost ako bavl-
na. Na rozdiel od bavlny, ktord md sklon absorbo-
van0 vlhkost zadrliavat, polyester firmy Toyobo ju
nichlo uvolriuje. Dutina v Strukt0re vl6kna pontka dal-
Siu vfhodu - izolacn6 schopnosti .  Hlavnou apl ikd-
ciou vldkna maj0 byt vfplne paplonov. Predpokladd
sa, 2e v prvom roku fa Toyobo vyrobi asi 120 t toh-
to vldkna. (Vycerpavaj[ce)

Je pr iemysel  syntet ickfch v l6k ien v Z6padnej
Eur6pe pripravenf na nov6 t isicro6ie?
TECHNICAL TEXTILES, 8, 1999, d. 3, s. 23-26

Priemysel syntetickyich vldkien zaznamenal za pos-
lednfch 20 rokov vyrazny pokrok. Nov6 technologie
a vfrobky vznikal i  v podmienkach ostr6ho konkuren-
6n6ho boja na pozadf zlolit'ich spolocenskfch a po-
l i t ickyich zmien. V prlspevku je v tabul 'kovej forme
uvedenf prehlhd najdoleZitej5ich Statistickyich 0da-
jov charakterizujricich situdciu v priemysle syntetic-
kfch vldkien v Zilpadnej Europe za poslednyich 20
rokov ako aj progn6za pre rok 2000. Zahrnut6 su
0daje o vyirobe, situdcii na trhu a medzindrodnom ob-
chode ako aj o vfrobcoch a ich kapacitnlich moZnos-
tiach. Sucastou prispevku je aj komentdr uvedenfch
vfsledkov.

Ochrann6 odevy pre steri ln6 miestnosti  od f irmy
Farlane Johnson
TECHNICAL TEXTILES, 8, 1999, d. 4, 5.7

Firma Farlane Johnson lVBl vyvinula novyi sorti-
ment ochrannyich odevov. Vyrdbaj0 sa z textili l fir-
my Klopman. Podobne ako ostatn6 odevy urcend do
sterilnfch miestnosti, aj tieto treba pred prvfm po-
uZit im oprat podla ASTM F 51/68 Class A Standard.
Potom sa moZu steri l izovat v parnom autokldve,
2iarenlm gama alebo etyl6noxidom. Nov6 odevy na-
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pomdhaj0 udrZat sterilnost prostredia a okrem toho
s0 aj antistatick6.

Bezpednej5ie z6sobniky plynu z kompozitu pre
poiiarnikov
TECHNICAL TEXTILES, 8, 1999, d. 5, S. 5

Franc0zska spolodnost Composites Aquitaine vy-
vinula zo Specidlneho kompozitu zdsobniky na st la-
6en1i plyn do 300 bar, ktor6 sa pouZ[vaj0 ako sOcast
kyslfkovlich prfstrojov. Kompozit sa vyrdba ovijanim
uhlikovfch vldkien okolo platnicky z hlinika alebo ter-
moplastu. Ked' le materidl je lah5r, zdsobnik moZe
mat vdcSf objem ako zdsobniky z kovu. Okrem toho
je moZn6 zvl i5i t  t lak plynu. Kompozit je odolnl i  voci
chemikdl idm a zabranuje vzniku elektr ick6ho ndbo-
ja. Zdsobniky vyhovuj0 europskej norme EN 12245.
PouZfvaj0 sa vo 4istroji kozmonautov, poZiarnikov,
zdchrandrov a armddy.

Geosyntetick6 materi6ly - skri5anie a vfskum
TECHNICAL TEXTILES, 8, 1999, 6. 5, S. 6

Spolodnost Geo Trac Rapide posobiaca v Univer-
sity of Leeds poskytuje sluZby v oblasti  vl iskumu,
sk05ania a analyzy geosynteticklich materidlov. Vy-
kondva sku5ky fyzikdlnych vlastnosti  (hmotnost,
hrfbka, hustota) a mechanickfch parametrov ({ahov6
vlastnosti ,  pr ieraz, namahanie Smykom). Hydraul ic-
k6 sk0Sky zahifiaju meranie priepustnosti a velkosti
porov. V rdmci chemicklich sku5ok sa vykondva ana-
lfza polym6rov, sadzi ai.

Trvanl iv6 ref lexn6 text i l ia f i rmy 3M
TECHNICAL TEXTILES, 8, '1999, c. 6, s. 6

Fi rma 3M ozndmi la,  Ze onedlho predvedie t rvanl i -
vu ref lexnu text i l iu Scotchl i te 9920, ktoru je moZn6
chemicky cistit alebo prat v prdcke pri vysoklch tep-
lotdch. Je urdenA na v; irobu pracovnfch ochrannfch
odevov a uniforiem. Podl 'a f irmy 3M prekracuje mi-
nimdlne poZiadavky stanoven6 eur6pskou normou
EN 471 pre odevy s dobrou viditelnostou po 50 prie-
myseln;ich cisteniach alebo praniach. V podmienkach
domdceho prania vydrl l100 cyklov pri  teplote 60 

'C

a 50 cyklov pri  teplote 90'C. (Vycerpavajuce)

Viacudelovf pomocni prostriedok na farbenie po-
lyesteru
TECHNICAL TEXTILES, 8, 1999, 6. 6, S. 9

Egalizacny a zdroven aj dispergadnyi prostriedok
BASOJET PEL Conc., r icinnl i  pr i  farbeni polyesteru
disperznfmi farbivami, ponuka f irma BASF. Doddva
ho v kvapalnej forme. Prostr iedok zlepSuje reprodu-
kovatelnost a egal i tu vyfarbenia, stabi l izuje disper-
ziu farbiva pri vysokfch teplotdch, emulguje mastne
nedistoty uvoliovan6 z polyesterovlich vldkien, vy-
rovndva nerovnomern6 vyfarbenie, redukuje tvorbu
oligom6rov na vlAknach a sten6ch nadoby s farbia-
cim k0pelbm. Basojet Pel Conc. je 0cinnf pri  beZ-
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nej teplote prostredia aj pri vysokfch teptotach. (Vy-
derpdvajIce)

Netkan6 text i l ie s obsahom chitosanu na l iedenie
16n
TECHNICAL TEXTILES, 8, 1999, 6. 7, S. 5

Vfskumnici z Rudolstadtu vyvinul i  netkan6 text i l ie
z lyocelo4ich vldkien, na ktor6 postrekom naniesl i
mikrokry5tal ickf chitosan alebo roztok chitosanu
v zriedenej kyseline octovej. Textilie majI vd'aka fib-
r i lovan6mu lyocelu vysokri  absorpcn0 schopnost,
imobi l izu j0 bakt6r ie  (Staphylococcus aureus a i . ) ,
neobsahuju 5kodliv6 chemikdl ie, prep05taj0 kysl ik.
V5etky t ieto vlastnosti  je moZn6 zndsobit kombind-
ciou roznych druhov materidlov a ich usporiadanfm
do vrstvenej Struktury. Textflie maj0 vyrazny bakte-
r icidny ucinok a url ichl 'uj0 proces hojenia rdn.

Perspekt ivy mater i6 lov s  f6zovou premenou
v zdravotnickych apl ik6cidch
TECHNICAL TEXTILES, 8, 1999, d. 7, s. 23-26

Texti ln6 materidly s fdzovou premenou vyroben6
technologiou Outlast boli vyvinut6 v 80. rokoch v r6m-
ci programu NASA. Zabezpecujri tepeln0 reguldciu
a chrdnia telo pred vyikyvmi teploty. Termoreguldcia
sa uskutochuje na principe absorpcie a spdtn6ho
uvoliovania tepla z text i l ie so sfcasnfm ochladzo-
vanfm alebo zahrievanfm tela. Mikrokapsule, obsa-
huj0ce castice materidlu s fdzovou premenou sa
mdZu vndSat priamo do Struktfry akrylov6ho vldk-
na, alebo sa nand5aj0 vo forme peny. V zdravotnic-
kej oblasti maju tieto materidly perspektivy pri vfro-
be chirurgickfch pld5tov, postel 'nej biel izne,
materidlov pouZivanl ich na jednotk6ch intenzlvnej
starostlivosti a pod.

Lacnej5ia a 06innej5ia nehorl 'av6 0prava
TECHNICAL TEXTILES, 8, 1999, d. 8, S. 8

Britskd firma CFB zaviedla vfrobu nehorl'a4ich ma-
teridlov a aditfv neobsahuj0cich brom. Vfroba ma-
teridlov Firestop je o 50% lacnej5ia a ovel'a efektlv-
nej5ia ako vl iroba infch materidlov s podobnyimi
vlastnostami. Materidly Firestop sa moZu pouZivat
s textf l iami, polym6rmi a gumami. PouZit im materid-
lov Firestop sa zniZuje mnoZstvo emitovanfch toxic-
kyich pfynov a2 o 80o/o, dlm sa zniZuje pocet smrtel'-
nfch pripadov. Upravu je moZn6 nand5at s pouZitim
Standardn6ho 0oravarensk6ho zariadenia. M6Ze sa
kombinovat s hydrofobnymi prostriedkami, s protip-
lesnovfmi chemikdl iami a s farbivami. Vfskum tech-
nologie sa uskutodnil  v Rusku, maji telbm du5evn6-
ho vlastnictva je CFB, pobocka firmy lsle Firestop
Ltd.

Adit ivum apl ikovan6 na bavlnu nidi patog6nne
mikroby
TECHNICAL TEXTILES, 8, 1999, d. 8, S. 9
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Jednoduchu a lacnu metodu upravy bavlnenych
texti l i i  z lr ideninou, ktor6 nici bakt6rie a vfrusy a zA-
roven md aj dezodoracn6 [cinky, vyvinula American
Chemical Society. Pri fprave sa na bavlnenf texti-
l iu apl ikujr i  N-halamfny procesom podobnfm [pra-
ve s trvalymi zalehlenfmi zdhybmi. N-halaminy ob-
sahuj0 atomy chl6ru, 0dinn6 proti bakt6ridm, virusom,
kvasinkdm a hubdm. Bakt6r ie  onedlho po styku
s upravenfmi vldknami hynu. Udinnost zl0ceniny po
opakovanom kontakte s mikrobmi klesd. Efekt 0pravy
je moZn6 obnovit ponorenim textl l ie do zriedenej
zmesi bieliaceho prostriedku a vody. Proces je vhod-
nf pre v5etky celulozov6 vliikna. Aplikacie: zdravot-
nfcke a hygienick6 vfrobky, Sportov6 odevy, ponoZ-
ky, vreckovky, utierky, postel'nd bielizen a in6.

Adres6r sektoru bezpednosti  a ochrany
TECHNICAL TEXTILES, 8, 1999, 6. 8, s. 23-33

Adresdr je abecednfm zoznamom organizdci[, kto-
16 vyrdbaj0 vldkna, textilie, polotovary alebo hotov6
vfrobky a ktor6 doddvaj0 zariadenia alebo poskytu-
j0 sluZby v oblasti ochrannlich vfrobkov a odevov.
Okrem adresy a mien kontaktnfch osob sa uvddza
vfrobnli program, prehl'ad doddvanyich vfrobkov
a materidlov, resp. poskytovanfch sluZieb. S0dastou
adresdra je vecnf register.

Fi l tracn6 m6dium, ktor6 je moin6 6ist i{  a znova
pouii t
TECHNICAL TEXTILES, 8, 1999, d. 9, S. 8

Firma Reemay pon0ka najnov5iu verziu f i l t racn6-
ho m6dia QUALIFLO urcen6ho na f i l t rdciu vzduchu
v automobiloch. Pozost6va z troch vrstiev mechanic-
ky spojenyich vpichovanfm. Jedna vonkaj5ia vrstva
je runo z nekonecnyTch polyesterovfch vldkien s tri-
lobdlnym prierezom. Vn0torn[ vrstvu tvori runo z ne-
konecnlich polyesterovfch vldkien s men5im prieme-
rom. Druhd vonkajSia vrstva je  objemn6 runo
z neusporiadanfch tvarovanfch polyesterovfch vld-
kien. Tieto tri vrstvy sa sp6jajf vpichovanim a otvo-
ry po ihldch sa uzavr0 patentovanfm postupom. In-
tegri tu a dostatodn0 tuhost vyirobku zabezpeduje
Zivicn6 povrstvenie. Zivotnost filtra je pribliZne 55 500
km. Na rozdiel od infch filtracnfch medii sa po ubeh-
nuti tejto vzdialenosti moZe cistit a znova pouZit.

Ploch6 pletacie stroje na vfrobu technickfch tex-
t i t i i
TECHNICAL TEXTILES, 8, 1999, 6. 9, s. 20-24

Automatizovan6 ploch6 pletacie stroje CMS firmy
Stoll GmbH su schopn6 vyrdbat tvarovan6 odevn6
prvky aj komplikovan6 technick6 prvky z jedn6ho ku-
su bez nutnosti strihania, zo5ivania a dal5ich 0prav.
Kalda ihla sa uvddza do chodu nezdvisle, pletie,
zotrvdva v pokoji alebo uberd ocka. Najmii v tech-
nickom sektore sa stretdvame s poZiadavkou vfro-
by priestorovyich 0tvarov s konvexnfmi alebo kon-
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kdvnymi tvarmi, komponentov s viacerl imi otvormi
a zosi lnenfmi dastami, prvkov so stenami zvieraj0-
cimi presne stanoven6 uhly. MoZu sa vyrdbat z elas-
tomerov, termoplastov, sklenenfch, keramickfch, uh-
llkatyich, kovovlich aj prlrodnfch vlakien. Na strojoch
firmy Stoll sa vyrdbaju zdravotnfcke vyrobky, kom-
pozitn6 vyrobky, potahovky sedadiel (aj vyhrievan6),
Sportov6 potreby alebo ich prvky, ochrann6 odevy.

Syntetick6 vl6kna pre technick6 textilie
TECHNICAL TEXTILES, 8, 1 999, c. 10, s. 71-73

Trh vldkien pre technick6 textilie predstavuje 27%-
n1i podiel celkov6ho trhu vldkien, co je viac ako 1,1
miliona ton. Z toho 84% tvoria syntetick6 vldkna a to-
to percento sa md podl'a prognoz nad'alej zvy5ovat.
Technicke vldkna musia mat Specidlne vlastnosti  do-
sahovan6 dasto vdaka pouZit iu Specidlnych polym6-
rov alebo netradicnlich technol6gii spracovania. V tej-
to oblasti  narastaj0 vl idavky na v; iskum a vfvoj.
Najcastej5ie pouZfvanfm vldknom na vfrobu tech-
nickfch textf l i i je polyester, po iom nasleduje polya-
mid a polypropyl6n. Pomerne nizky podiel predsta-
vuj0 Specidlne vldkna pre ndrodn6 apl ikdcie. Z nich
najzndmej5f je aramid a d'alSie vldkna zo Specidlnych
polym6rov (PEN, melamfn, PE). ZAkladnou techno-
logiou spracovania technickfch vldkien zostdva tka-
nie a vyiroba netkanlich textili i. Perspektivy rozvoja
technickfch textili i s[ vel'mi sl'ubne.

Svet: Viac PP vl6kien
MELLIAND TEXTILBERICHTE, 80, 1999, c.718,
s. 589

Podl 'a udajov Fiber Organon Washington sa vfro-
ba PP vldkien (hodvdb, str iZov6 vldkna, r[na spod
trysky, foliov6 pasky) zvyi5ila o 3 % na 4,9 mil. t. Do
konca roku 2000 sa maju kapacity rozSirit a2 na 6,32
mif .  Vrok. Z toho pripadlo 2,07 mil .  t  na hodveb, 1,1
mil.  t  na str i2ov6 vldkna a 1,74 mil .  t  na fol iov6 pasky.

Moinosti a riziki pri zoSl'acht'ovani elastickfch
textf l i i
MELLIAND TEXTILBERICHTE, 80, 1999, c. 718,
s . 6 1 1 - 6 1 5

Vfznam elastickfch textfli l sa v ostatn;ich rokoch
zv1iSil. Zo strany spotrebitel'a s0 na elastick6 textllie
kladen6 rdzne poZiadavky. V prispevku su uveden6
praktick6 pozndmky tyTkajuce sa kvality, skladovania
a r ipravy elast ick6ho sort imentu s r6znym podielom
elastanu. Pozornost je venovan6 najmd tkanindm,
zAtainym a osnovnyim pletenindm z nlrozlicnej5ich
vldkennlich zmesi.

Biologick6 odburatel'nost a vplyv zo5l'achtbvania
na biodegrabi l i tu tkanin
MELLIAND TEXTILBERICHTE, 80, 1 999, E. 718,
s. 645-647

Je predstavend skuSobnd metoda na stanovenie
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kompostovatel'nosti viskozovyich textili i. V pokusoch
sa zist i lo, 2e rozdielne upravdrensk6 postupy sotva
ovplyvnia biologick6 odburavanie tkan[n, nanajvyi5 ho
dasovo predlZia. PodrobnejSie sa neskumalo, ci  sa
molekuly farbiva, textiln6 pomocn6 prostriedky a che-
mikdl ie na Specidlne 0pravy uplne odbriraj0, uvol 'nia
alebo rozlolia na Stiepne produkty. Predpokladom
kompostovania text i l i l  je tr iedenie nielen vo vyirob-
nom a spracovatel 'skom priemysle, ale aj pouZitfch
textfli i, aby sa do kompostu dostali len biologicky od-
bIratel'n6 textilie.

Znilenie sfcinitel'a trenia u ponoiiek
MELLIAND TEXTILBERICHTE, 80, 1999, c. 9, s. 71 1

PonoZky Bl isterGuard s tef lonovyimi vldknami po-
n[kaju novli komfort pri nosenr. Zvld5tnostou tfchto
ponoZiek s0 tef lonov6 vldkna, ktor6 sa pocas plete-
nia zapracovdvaju do oblasti prstov a pdty. Vldkna
sa vyznacuju extr6mne nlzkym sucinitel 'om trenia,
ktor;i je zodpovedn;i za to, 2e na kritickyich miestach
chodid ie l  vznikd menej  t ren ia a pr i  s i lnom namdhanf
nevznikaj0 Ziadne pl 'uzgiere alebo len vel 'mi mdlo.
Ciel 'om vyskumu je najst pre kaZdf druh ponoZiek
idedlnu zmes so znlZenfm sudinitelbm trenia.

Ochrana kobercov a bytovyich textilii pred rozto6-
m i
MELLIAND TEXTILBERICHTE, 80, 1999, C. 9,
s. 735-736

Trvald ochrana pred bytovyimi roztodmi je doleZi-
tfm kvalitativnym charakteristickyim prvkom kober-
cov a bytovfch textili[. Actigard R - [pravdrenskf
proces vyvinutf firmou Sanitized na zdklade dlhoroc-
nyich sk0senosti  v oblasti  ucinnej ochrany pred mik-
roorganizmami. Actigard R zabezpecuje zakaznikom
pocit bezpecia, zdravia a hygieny. Aplikuje sa pocas
vyiroby kobercov a bytovyich textfli i. Ochrann;i 0cinok
zostdva zachovanyi pocas celej doby pouZitel'nosti
hotov6ho vyrobku. KaZdA zlo2ka podlieha pravidel-
nl im laboratornym kontroldm. Uprava bola testova-
nd na znd5anlivost a doporucuje sa v5etkfm veko-
vlim kategoridm. Vyihody pre cloveka:

- spol'ahlivd a trvald ochrana pred rozto6mi v by-
tovom prachu

- aktivna ochrana pred bakt6riami a hubami.

Si l ik6ny pre Blue Denims?
MELLIAND TEXTILBERICHTE, 80, 1999, C. 9,
s .748-750

Prispevok je zameranyi na zmdkdovadld, ktore sa
aplikujr i  na zlep5enie ohmatu z posledn6ho oplacho-
vacieho k[pel 'a. Amlnofunkdn6 si l ikony patr ia k naj-
viac pouZlvanfm zmdkcovadldm, pretoZe so i iadnou
skupinou produktov sa nedosiahne takl i  ohmat. Do-
k6zalo sa, ze polykationov6 am(nofunkcn6 silikony
su kompatibi ln6 s enzl imami, avSak vfrobky obsa-
huj0ce si l ikony urfchl 'uju rozklad indiga. V pr6ci sa
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sk0malo a zist i lo, 2e nie si l ikonovyi olej,  ale etoxylo-
van6 emulgdtory ako zlolka zmdkdovadiel sposobujti
vyblednutie farby. Pozitfvne vfsledky sa dosiahl i
s kombinovanfmi zmdkcovadlami zo si l ikonu a tuku.

Odev z text i l ie fy Mil l iken zabezpecujt ici  ochra-
nu proti  slnedn6mu i iareniu
TEXTILE WORLD,  4149 ,1999 ,  6 , .4 ,  s .24

Novf rad I'ahkfch pohodlnfch odevov zabezpedu-
j0cich ochranu proti UV a UVB l0cov vyrdba fa SO-
LARVEIL AMERICA OF SANFORD z text f l ie  fy  Mi l l i -
ken. Textilia je upravend syst6mom VISA, ktorf jej
dod6va neSpiniv6 vlastnosti a schopnost odvAdzal
vlhkost produkovanu telom. Textl l ia obsahuje t isic-
ky mikoskopic$ich vldken, ktor6 odrAlaju a ldmu UV
l0ce. Dal5ie informdcie o novej textflif sri k dispozicii
na strdnke www.solarvei l .com.

Normy nadob0daj0 coraz vic5i vfznam
TEXTILE WORLD, 149,  1999,  c .  4 ,  s .191

Vfznam environmentdlnych bezpe6nostn;ich no-
riem a noriem pre [2itkov6 vlastnosti vlirobkov sa
v podmienkach globalizdcie spolodnosti neustdle zvy-
Suje. ISO TC 38 medzindrodnej organizdcie pre nor-
malizdciu je zodpovednf za text i ln6 normy a ISO TC
72 za normy pre text i ln6 stroje. Hoci normy ISO su
dobrovol 'ne dasto sa stdvajf ndrodnfmi normami
a ovplyvnuj0 medzindrodnf obchod. Vl irobcovia tex-
t i lu a odevov v USA namietaj0, Ze Eur6pske normy
ohrozuju vyvoz na zdmorsk6 t rhy.  V 90.  rokoch
schvdli la komisia ES ekoznacku pre tr ickd a postel-
nu biel izen, ktord bola vlani roz5lrend aj na d'alSie
texti l ie. Texti lnl i  pr iemysel USA md s touto ekoznad-
kou probl6my. V roku 1994 bola vytvorend koal icia
18 textilnyich organizilcii, ktord vypracovdva dobro-
vol'n6 normy a presadzuje zilujmy americkfch vfrob-
cov na svetovom texti lnom trhu.

Technick6 text i l ie na vistave Techtexti l
TEXTILE WORLD, 149,  1999,  c .  5 ,  s .  106-1 12

Urcuj0cim trendom tohtorocnej vfstavy Techtextil
bol vl ivoj a uplatnenie tzv. , , intel igentnl ich text i l i i " .
Z n ich dominoval i  mater id ly  s  fdzovou premenou
schopn6 udrZat za kaZdych vlastnostf vysokf kom-
fort nosenia a nov6 materidly reaguj0ce na konkr6t-
ne podmienky prostredia. Firma Safety Componen-
ts Fabric Technology Inc. vyrdba ochrann6 odevy
a nepriestreln6 materidly z polyamidu OREX. Tech-
nologies Inc. vyvinul novli PVA produkt spod trysky
ENVIROGUARD pre zdravotnfcke apl ikdcie (pld5te,
ru5ka). Materidl je lacnl i  a po pouZit i  sa lahko l ikvi-
duje v Specidlnych prackdch rozpustenfm vo vode pri
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'C. 
Modif ikacn6 vldkno R. STAT/P je ur6en6 naj-

mti na 4irobu filtrov na filtrdciu plynov. Je vyroben6
z polyesteru s vysokou pevnostou pokryt6ho vrstvou
Cu2S, ktoryi zabezpecuje vodivost a odolnost voci
oderu a chemikal idm.
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Syst6m bielenia v jednom kroku
TEXTILE WORLD, 149, 1999, 6. 6, s. 57-58

Novyi syst6m bielenia Raco Yet umoZfruje zvf5it
kvalitu a skrdtit dobu spracovania textili i. Princfp spo-
diva v zmie5avanf chemikAlii a pary za vysok6ho tla-
ku a v ndstreku tejto horfcej zmesi tryskami na tex-
t i l iu. Nov6 r ieSenie konStrukcie trysiek a vysokd
automatizdcia procesu umoZnuju dosahovat znadn6
rispory chemikdl i l  a pary. Syst6m je vhodnf na spra-
covanie mnohfch typov textflif. Zavedenim syst6mu
Raco Yet sa firme Ultimate podarilo zvf5it rocn0 vf-
robu o 40-50 %. Po bieleni syst6mom Raco Yet nas-
leduje farbenie priamymi alebo inl imi farbivami, su-
Senie v bubnovej su5icke a 0prava povrchu resp.
zmdkcovacia Iprava textili i. Novd technologia vyuZi-
va syst6m regenerdcie tepla z horucej odpadovej vo-
dy.

Obchodnf adresdr pre rok 1999
TEXTILE WORLD, 149, 1999, c. 7, s. 1+167
e ast 1: Abecedny zoznam doddvatelbv s adresami.
Cast 2: Abece dny zoznam vyirobkov s ich doddva-

tel 'mi.
Cast 3: Abecedny zoznam chemikalii, TPP a farbiv

pouZivanfch v text i lnom priemysle s mena-
mi ich vlirobkov.

Cast 4: Abece dny zoznam vfrobcov syntetickfch
vldkien a ich vl irobnf program.

Cast 5: Abece dny zoznam vyrobcov priad zt a ich v'i-

-  robn;i  program.
Cast 6: Obchodne asocidcie a text i ln6 Skoly.

Tex t i l i e  v  au tomob i loch :  V iac  ne i  l en  pekn f
vzhl'ad
TEXTILE WORLD, 149, 1999, c. 8, s. 91

Europske predpisy neustdle sprisnujI limity pre for-
maldehyd a d'alSie toxick6 latky. Automobilo4i prie-
mysel preto postupne up[Sta od tvarovanfch mate-
ridlov plnenyTch Zivicou a nahrddza ich zmesou 50
lhn/50 polypropyl6n. Polypropyl6n sa pri zvyiSenfch
teplotdch lahko tavf a posobi v tlichto zmesiach ako
tepelnd zlo2ka. Okrem lanu sa pouZlva tieZ sisal, ko-
nope, kenaf, bunicina z dreva alebo odpadov6 I'anov6
vldkno z vyroby I'anov6ho oleja. V minulom roku sa
v automobilovom priemysle spotrebovalo celkove vy-
5e 136 mil ionov kg prfrodnfch vldkien, a to predov-
Setkfm vo vlistuZnfch a zvukovo-izoladnfch mate-
r idloch.

Pre publikovanie pripravila tng. -Valeria Capekovd,
VUTCH-CHEMITEX spo/. s r.o. Zilina, S/ovenskd re-
publika
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