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VdZenf iitatelia,

iasopls Vldtkna a textil je od svojho vzniku Izko spdty s Fakultou chemic-
kej a potravindrskejtechnologie SfU y Bratislave, ktord je jeho spoluvy-
davatelbm a svojou Katedrou vldkien a textilu predstavuje tradiin1, vy-
soko odbornd zdzemie tohoto dasopisu. Vfznam iasopisu, ktori dnes
ocefiuje odbornd verejnos{ z oblasti vldkien a textilu, nespociva iba
v moZnosti informovania z odboru, ale je to vynikajhca prileZitos{ pre od-
born,i rast pracovnkov nielen fakulty prostrednictvom publikovania vysled-
kov zo svojejvedeckej a odbornej prdce. Tei[ ma, 2e je tu priestor aj na
strudnt informdciu o dianina naiejfakulte.

V ostatnom obdobl sa na fakulte prejavuje v\eobecne pokles zdujmu
absolventov stredn,fch 5k6l o Sthdium chemicklch technick,ich odborov

a postihuie to v pomerne znainej miere aj zdujem pre d'al$iu Specializdciu v odbore vldkien a textitu. Na
fakulte sa intenzivne zaober1me sledovanim tychto javov a hladdme moinosti ako zfskat adeptov ch6-
mie zo stredn'ich ilk1t. Ziaf zevery tychto anal,fz nevyzerajI optimisticky a s0 aj cetkovym odrazom Skol-
skei politiky, ktord nevytvdra zd'aleka tak,i priestor pre prirodovedn1 discipliny, ak,i tu bol v minulosti
v prirodovedn'ich triedach na gymnazi1tch. Podrobne analyzy prijimanych Studentov ukazujI, 2e na5;a fa-
kulta z roka na rok prijima viac Studentov z bratislavsk$ho regi6nu. Ako jedind chemicko-technotogickd
fakulta na S/ovensku strdca posluchdiov zo stredndho a vychodneho Slovenska, napriek dobr6mu po-
staveniu chemickdho a potravinerskeho priemyslu v ostatnych regi6noch. Tu musime konitatovaf, 2e pri-
6iny treba hfada{ ajv socidlnej oblasti, 6omu iste neprispieva postupn6 narastanie vlidavkov Studenta na
interndt, stravu, dopravu a v\eobecne na Zivot v Bratislave. Citime tu aj krivdu zo strany politiky financo-
vania vysok'ich 5k61, ktord adekvdtne nezohladfiuje kvalitu a postavenie 1koly, ale pri v,ipodte dotdcii vy-
chddza predovSetk'im z poitov Studentov. Potom priprekondvaniexisteninych probl1mov fakulty nemoino
vyileni{ tolko prostriedkov na socidlne a prospechov6 Stipendift pre Studentov, dim sa sfrdca moZnos{
motivecie Studentov a aj potencialnych Studentov.

Pri kvalite a tradicidch na$ej fakulty si nem62eme dovolif iba staZova( sa na sdiasnd situdciu, ale
pou1enipo niekol'klich rokoch muslme kona{ a upieraf pozornosf k naiim priemyseln,fm partnerom, ktorf
od nds oiakdvaiI predov\etkfm kvalitn1ho absolventa. Ako prklad uvediem, 2e po predbeZneivymene
ndzorov na moZnos{ otvorenia bakaldrskeho 1thdia v Humennom, kde je prdve silnd zdzemie vl1knaren-
skdho a textilndho priemyslu, srne sa tu rozhodli realizovaf denne aj externd *t1dium. Po ndvSteve tamoj-
iei Strednej chemickej priemyslovej Skoly a diskusidtch s primdtorom mesta a zdstupcamiviacerych pod-
nikov, neskoriei ndv1teve zdstupcov podniku Rhodia v Bratislave, sa posfupne kry*talizuje ndzor aj na
zriadenie DetaSovan1ho pracoviska FCHPT SfU v Humennom. Sttdium v prvom stupni bakatdrskeho
$Adia sa bude realizovaf s nov,imi akreditovan,lmi Studijn,fmi programami od Skotskdho roku 2005/06.
lnZinierske Sthdium pre absolventov bakaldrskeho *tIdia chceme realizova{ aj za podpory Stipendiiod
miestnych podnikov v,fluine v Bratislave. Ved'ak,i by to bol absolvent iniinier, keby nepobudot uriit,i 6as
na univerzite?

V krdtkom prihovore nemoZno hovorif o vSetk,fch probl1moch ale i Ispechoch fakulty. Tak ako vldk-
narensk,i a textilnl priemysel aj fakulta prechddza transformdciami, ktord v1dy prindsaju probl1my, no na
druheistrane ddvajI in0 perspektfvu. Verime, ie vstupom do Eurdpskej rtnie sa postupne situdtcia stabiti-
zuie ai na Univerzitdch a fakulta sa bude m6cf prezentovaf predov\etk,im svojou kvalitou a tak ako dote-
raz, budeme hrdf na lrovefi a rtspechy svojich absolventov.

Prof. lng. Duian Bakof, DrSc
dekan FCHPT-SfU

6estn,i 6len redakinej rady
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Textiln6 materialy

1. INTRODUCTION

There are several possible proceedings when it co-
mes to production planning of a new clothing product.
The professionalapproach of production of new clothing
product requires not only evaluation of final clothing
product but at first evaluation of textile material used for
cloth production. Regarding material composition and
construction, such approach guarantees that the
clothing product will meet required criteria for physiolo-
gy and comfort when being worn.

Methodically totally supported approach of planned
production of new clothing product is based on coope-
ration between specialists for fibres, textile and clothing
a common goal to produce a high-quality clothing pro-
duct. Each of them with different specialization deals
with ditferent problems:

- Fibre technologists design one-dimensional textiles
with suitable utility and physiological properties.

- Textile technologists design two-dimensional tex-
tiles with suitable macromorphological structure
and physiological properties.

- Producers of clothing product are responsible for
choosing a suitable textile material for given product
and its purpose of utilization in a way it meets the
criteriafor physiology and comfort when being worn,

The above stated proceedings reflects a complex eva-
luation of one-dimensional, two-dimensional and three-
dimensionaltextile planned for production of a new or
innovated clothing product.

vldkna a rexrll 1 1 (1) 3-12 (2004)

Textile materials

The evaluation of macromorphological structure and
physiological properties consists of evaluation and se-
lection of materialon three levels:

- level of one-dimensional textile:
- sort and type of fibre
- geometric, surface and transfer properties

- level of two-dimensional textiles:
- macromorphological structure of textile
- surface, volume and physiological properties

- level of three-dimensional textile:
- cloth desing
- how is it used
- physiological and comfort properties.

The physiological and comfort of clothing as a scien-
tific discipline studies relation between physiological
properties of textile materials and physiological activi-
ties of humans on one side and external climate condi-
tions on the other side. These are the circumstances
that the physiological properties of textile materials are
treated in.

The professional approach to evaluate physiologi-
cal properties of a clothing product requires labora-
tory tests, modeling tests which simulate physiologi-
cal activities of skin and volunteers wearing tests.
Such approach creates high requirements for reali-
zation of a new product which are necessary in or-
der to reach the highest expressing power of physi-
ological and comfort properties of the product and its
qual i ty  [1 ,  2 ,  3 ] .

THE INFLUENCE OF TEXTILES MATERIAL COMPOSITION
ON THEIR PHYSIOLOGICAL PROPERIES
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The blending of synthetic and natural fibres occurs with aim to prefer properties of specific
fibres in the blend and at the same time to take advantage of more effective synergitic impact of
fibres in the blend. The material composition of textile from blends of fibres and influences its
physiological properties.

The paper deals with the influence of macromorphological structure of one-dimensional and
two-dimensional textiles on their physiological properties. Laboratory tests together with tests by
wearing final clothing product are used to evaluate the physiological and comfort properties.
Such methodic approach guaranlees in general the most objective evaluation of physiology and
comfort of wearing in production planning of a new clothing product.

Keywords: fibre geometry, blended fibres, physiological properties, methods of evaluation, test
by wearing
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The physiological properties of textile materials

The main physiological properties of textile materials
are transfer properties of heat, humidity and air resul-
ting from basic physiological activities of skin and ne-
eds while wearing clothing product.

The transfer properties of one-dimensional and two-
dimensionalfibre materials correspond mainly with their
surface properties. The transfer properties of fibres are
mainly related to their geometry. The cross-section and
longitudinalfibre geometry is defined by the following
characteristics such as shape and size of surface of fib-
re, volume of fibre, measuring surface of fibres and
capillary system between the fibres and yarns. A great
variety of fibre profiles with different surfaces and sur-
face properties can be reached during the technologi-
cal proceedings of synthetic fibre preparation by profi-
ling in cross-section and longitudinal direction, [4, 5 6].

The physiological properties of two-dimensional tex-
tiles result mainly from their macromorphological struc-
ture. The macromorphological structure is given by the
composition and construction of two-dimensional texti-
le. The textile composition determines the sort and type
of fibres. The textile construction enables to keep air
inside of textile. Regarding these facts, the two-dimen-
sional textile consists of fibres and air. Each component
strongly influences its physiological properties.

The heat permeability through textile layer is in accor-
dance with resistance of heat transfer by conducting,
convecting and radiating. Intensity of thermal characte-
ristics is mainly determined by air volume caught in
macromorphological structural unit. lt is caused by the
fact that the thermal conductivity of air is considerably
lower compared to the thermal conductivity of fibre and
lower as well compared to the thermal conductivity of
composite two-dimensional textile, [5].

The humidity permeability through textile layer is well
determined by resistance of humidity transfer through
textile layer. Regarding the physiology, it is important for
this quantity to reach the lowest values and at the same
time it is important to consider the resistance of heat
transfer through the textile layer. The resistance of hu-
midity transfer and resistance of heat transfer through
textile layer are not always in conformance. The resis-
tance of heat and humidity transfer ratio is expressed
by index of humidity transfer, [3].

Table 1 The material composition of fibres and textiles

Textile materials

The humidity transfer through textile layer occurs in
severalways. The main ones are the following:

- adhesion and humidity migration on surfaces of fib-
res

- diffusion through porous textile
- capillary transport
- absorption and desorption.

The macromorphological structure of one-dimensio-
nal, two-dimensional eventually three-dimensional tex-
tiles will determine which of the above stated ways of
humidity transfer through textile layer will prevail. Ab-
sorption and desorption are slow in process and depend
on type of fibre.

The air permeability through textile layer depends on
diffusion track through porous textile. The air permea-
bility is not always in accordance with humidity perme-
ability because the mechanism of diffusion is no the
same. A higher resistance is created with humidity dif-
fusion than with air diffusion, [7, 3].

The planned construction of two-dimensional textile
requires knowledge of its clothing application. The per-
meability of heat, humidity and air are vector quantities.
When clothing, it is preferably considered that the direc-
tion of abstraction of heat, humidity and air is from skin
through textile layer to external surroundings. Regarding
the phenomenon of underclothing microclimate, situa-
ted between skin and contact textile layer, the textiles are
constructed with the macromorphological structure that
would abstract the maximum of humidig from skin to out-
side layers. Such textile guarantees a dry underclothing
microclimate and comfort while wearing, [8, 9, 10].

Development of new textile materials improves to-
gether with requirements for textile for clothes. The
synthetic fibres ration in these materials increases ba-
sed on what we know about their physiological proper-
ties and physiological comfort. We make use of syner-
gic effect of synthetic and natural fibres in blended
textile.

2. EXPERIMENTAL

1. The PET fibres with ditferent cross-section and lon-
gitudinal geometry were used to prepare knifted fabrics
in blend with cotton and cloths for leisure time. The ra-
tio of cotton and profilated PET fibres was 50% I 50%.

Knitted
fabrics

composition
PP/lycra

Composition of fibres
cotton cottonfilax cotton/

viscose fibre

A.PP
B-PP/co/fl
C-PPllycralcolfl
D-PP/co
E-PP/lycra/co
F-PP/colr's

+

+

+

Vt^knaa rexrl11 (1) 3-12(2004)
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Table 2 Evaluation of basic and physiological properties of textiles according to lab tests

Textile materials

Laboratory tests

Water absorption
Abrasion resistance

Dimension stability of washing
foot length
calf length

Dye fastness of washing
dye bleeding into cotton fabric
dye bleeding into wool fabric

Dye fastness in model acid sweat solution
dye bleeding into cotton fabric
dye bleeding into wool fabric

Dye fastness in model alcaline sweat solution
dye bleeding into cotton fabric
dye bleeding into wool fabric

Thermal absorptivity
Thermal resistance

Friction coefficient
Face
Reverse

Compressibil i ty

Air permeability

Water vapor permeability

Dynamics of drying
Humidity absorptivity

Thermal conductivity
In dry conditions
In wet conditions

1

6

6

c

5

c

c

3
4
5

5
o

o

3
3

5
c

5

5
5

o

5

2

4
4

5

5

5

5e

2

53

e

4

o

1

4
5
o

6

6

4

*t

2
5

3
4

5
c

5
5

6
e

4

3

4

e

a

I

4
5

5
5

5
o

4

5
5

5

1
z

5
5

5
5

5

b

o

4
5
2
o

5
5 5

o

. A

4

Amount of points 101

The technological conditions of preparation of blended
textiles were equalfor all samples. The samples were
tested in laboratory conditions and on volunteers. We
set the thermal resistance, humidity and air permeabi-
lity through textile layer and a total comfort in the cloth
during a middle stressed activity of a volunteer.

2. Middle fine PP fibres with triangle cross-section
profile in blend with fibres on cellulose and lycra base
(Table 1) were applied to the socks. The PP fibres ra-
tio in knitted fabrics was prevailing and constant. First,
the samples of knitted fabrics were tested in laboratory
conditions and the final product - sock was tested on vo-
lunteers. The vast range of laboratory test methods was
used with a high expressing power aboutthe physiologi-
cal and comfort properties of materials (Iable 2). Further-
more, the socks were tested on a group of five volunte-
ers during five days. The volunteers were informed about
the way of wearing the product, its handling during wea-
ring and the way of writing down subjective evaluations.

3. RESULTS AND DISCUSSION

The influence of material composition of textiles on
their physiological properties has been evaluated from
two aspects:

Vldkna a textil 11 (1) 3-12 (2004\

- the influence of cross-section and longitudinal
geometry of fibres

- the influence of blending of ditferent fibres.

3.1 The influence of cross-section and
longitudinal PET f ibre geometry on texti le
physiological properties

The PET fibres with different cross-section and lon-
gitudinal geometry were used to prepare knitted fabrics
in blend with cofton designed for clothes for leisure time.
The contents of fibres of cotton and the technological
conditions of preparation of all samples of knitted fab-
rics were constant. The macromorphological structural
unit resulting from material composition of PET fibres
with different cross-section and longitudinal geometry
reported different environment for transfer of heat, hu-
midity, air and overall comfort. The differences in phy-
siological properties corresponded with variation of
cross-section and longitudinal geometry of fibres.

The figure 1 indicates dependency of variation of re-
lative air humidity through textile layer on time. The time
necessaryto reach a 100 % relative air humidity on tex-
tile surface by means of transfer of humidity through
textile layer is different. This kinetic dependence shows



100
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RH t%l

100% RH

-+-tri lobal FT - 183s

-S*triangel FT -212s

---**trilobal W - 238s

.**3'i-*-triangel VT -244s

t [s]

Fig. 1 The relative air humidity variation behind the textile layer; PET
fibre with different cross-section and longitudinal profi le.
VT - air texturized; Ff - fricionally texturized

that triangel shape of fibre texturised by air reported the
maximum resistance to humidity transfer among tested
specimens. The fibres texturised frictionally are more
permeable for water vapor and less resistant to humi-
dity transfer for both fibres trilobal and triangel.

The area resistance of heat conduction through tex-
tile layer with different macromorpholigocal structure of
PET fibres is demonstrated on figure 2. The heat trans-
fer resistance of fibres textured by air is higher than heat
transfer resistance of frictionally textured fibres. The
volume of air caught in the macromorphological struc-
tural unit consisting of triangel fibres textured by air is
the biggest among the specimens. This fact corres-
ponds with the relatively highest thermal isolation of the
textile with such macromorphological structure.

Textile materials

trilobal triangel
Fig. 2 Thermal resistance of textile layer, PET fibres with different

cross-section and longitudinal profile.
VT - air texturized; FT - fricionally texturized

The figure 3 indicates the results acquired by testing
clothes on volunteers. lt compares comfort of PET fib-
res with cross-section profile of l, ll and lll type. The
physiological comfort Kp becomes unbearable during
sweating if the relative air humidity in underclothing cli-
mate reaches 80 %. Such climate was created during
a higher physical activity on tested clothes in different
times. This status originated mainly from different cross-
section profile of PET fibres.

The macromorhhological structure of textiles with fib-
res of the three types reports different capillary and
porous system and different adhesion and humidity
migration on surfaces of fibres therefore indicates dif-
ferent permeability of humidity. The air permeability of
these specimens measured by standard method was
considerable different as well. The macromorphological
structure with fibres of ll type indicated a volume of
515 l.m-2s-1 of air permeability, with fibres of lll type
475l'm-2s-l and fibres of ltype 460 l. m-2s-1. When eva-

Y
N

r

FI

[o/o] 100

90

80

7 0

O U

C U

4 0

C U

K n = 6

Q 
"ir, 

lm-2s-l:

- 460
-  515
- 475

5  1 0  1 5  2 0  2 5  3 0  3 5  4 0  4 5  5 0  5 5  6 0 t [ s l

Fig. 3 Comfort in cloth during a higher physical activity; PET fibres with ditferent cross-section profile

I
II
II

W
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Table 3 Evaluation of basic and physiological properties of textile products according to wearing tests

Wearing tests

Shape fastness

Abrasion

Pil l ing

Dye fastness

Thermal isolation

Comfort feeling

54/'55
44445

55454

55555
22122
331 25

5445 4,5

44345

23344
4r'.555
23332
45554

34445

44435

42223
54555
13312
35545

54454
4,4343

4434 3,5

43233
33332
55553

54444

5414,/

531 33
23332
45545

54/.5 4,5
4444 4,5

43434

54455
33332
ccccc

Amount of points 1 1 81 1 61 1 5 117,5 108,5 108,5

luating the physiological comfort of tested clothes du-
ring an increased physical activity based on measure-
ments of relative air humidity in underclothing microcli-
mate we can say that the fibres of lll type are the most
suitable to be used in this area of clothes application -
middle stressed sport activity. The volunteers confirmed
the idea by their personneljudgment after they did phy-
sical activity in the cloth.

3.2 The composit ion inf luence of blended texti le
with prevailing ratio of PP fibres to
physiological propert ies

The middle fine PP fibres with cross-section profile of
triangel shape were frictionally texturised and applied in
knitted fabric in blend with fibres on cellulose base such
as cotton (co), flax (fl) and viscose fibres (Vs) with a
small portion of lycra. The macromorphological structu-
re of two-dimensionaltextile was mainly presented by
PP fibres. A small ratio of additional fibres in blended
textile was applied in order to support the physiological
and comfort properties ir1 clothing product - socks
programe. The table 1 lists the material composition of
blended fibres and blended knitted fabrics.

The blended textiles and socks were evaluated by
laboratory tests and by wearing on volunteers who were
given instructions. Considering area of usage and way
of wearing the clothing product some basic and prefer-
red properties of knitted fabrics and clothing product
were tested, as shown in table 2, 3. All values of mea-
sured basic and preferred properties of knitted fabrics
and socks, obtained by classic methods and appropria-
tely expressed while wearing have been qualified accor-
ding to a scale of 1-6 points, 1 referred to the lowest and
6 to the highest quality of a given property. The highest
total amount of points refers to product of the highest
quality. There were five volunteers therefore every we-

aring test for every specimen indicates five values.
When evaluating quality the most comfortable socks
from three components knitted fabrics are socks com-
posed from a) cotton, PP and viscose fibre and b) cot-
ton, PP and flax. The flax and viscose fibres in blend
with cotton and PP fibres increase total comfort of pro-
duct. The lycra fibres in this clothing product relatively
decreased its total comfort, table 4.

4. CONCLUSION

We found out that macromorphological structure con-
siderably influences resistance of transfer of humidity,
heat and air depending on cross-section and longitudi-
nal geometry of fibres and materialcomposition of blen-
ded textile.

- The fibres frictionally texturised and applied to the
textile are more permeable for water vapor in com-
parison with fibres texturised by air. The humidity
transfer on surfaces of frictionally texturised fibres
is more favorable when compared with surfaces of
fibres texturised by air.

- The fibres texturised by air in textiles report a higher
resistance of heat transfer and thermal isolation
compared with frictionally texturised fibres.

* The fibres with cross-section profile of lll type,
on figure 3, provides a balanced partial pressu-
re of waler vapor in underclothing area in relati-
vely long t ime period and the best physiological
comfort in cloth during an increased physical
activity.

Evaluating methods of blended textiles and socks is
suitable for a complex objective evaluation of quality of
product. This method has shown that the socks made
of three composition blends report the highest quality
among the evaluated samples.

Table 4 Total evaluation of physiological and comfort properties of textile products

Evaluation

According to laboratory tests
According to volunteers

55
1 1 5

55
117,5

46

1 1 6

52
108,5

53
108,5

53
1 1 8

Vldknaa text l11 (1) 3-12(2002\
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1.  UVOD

Pri pl6novanej vyirobe nov6ho odevn6ho vyirobku sa
pristupuje viacen/m i moZnf m i postu pm i. Prof esiondlny
pristup pri4irobe nov6ho odevn6ho 4irobku sivyZadu-
je hodnotenie nielen hotov6ho odevn6ho r47robku, ale
najsk6r hodnotenie textiln6ho materidlu, ktorf sa pou-
Zije na vfrobu odevu. Takiito pristup zabezpeduje, Ze
odevnli vfrobok bude z hl'adiska materi6lov6ho zloZe-
nia a kon5trukcie zabezpedovat poZadovan6 krit6ria pre
fyziol6giu a komfort pri noseni.

Metodicky riplne zabezpedenlT pristup pri pldnovanej
ufrobe novdho odevn6ho uirobku sa zakladd na spo-
luprdci medzi odbornikmi na vl6kna, textil a odev, ktori
majf spolodnf ciell t.j. vyrobit kvalitnf odevnli uirobok.
KaZdyi vo svojom odbore a v nadvdznosti rie5i probl6m:

Techno169ovia vldkien navrhuj0 jednorozmern6 tex-
tilie s vhodnlimi [Zitkovfmi a fyziologickfmi vlastnos-
tami.

Tech nologovia textil i ( n avrhuj 0 dvoj rozmern6 textilie
s vhodnou makromorfologickou Strukt0rou a fyziologic-
kfmi vlastnostami.

Vlirobcovia odevn6ho uirobku zodpovedaj[ za vhod-
nf uiber textiln6ho materi6lu pre danyi uirobok a [6el
vyuZitia tak, aby splfial krit6ria na fyziologiu a komfort
prijeho noseni.

Takiito pristup zodpovedd kom plexn6m u hodnoteniu
jed norozmernej, dvoj rozmernej a trojrozmernej textil ie
pl6novanej na vlirobu nov6ho alebo inovovan6ho odev-
n6ho uirobku.

Hodnotenie makromorfologickej Struktfry a fyziologic-
kr/ch vlastnosti zahjfia 4iber a hodnotenie materidlu na
troch Irovniach:

- na Urovni jednorozmernej textflie:
- druh a typ Uekna
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- vlastnosti geometrick6, povrchov6
a transportn6

- na urovni dvojrozmernej textilie:
- makromorfologickd Strukt0ra textilie
- vlastnosti povrchov6, objemov6 a fyziologick6

- na 0rovni trojrozmernyich textilii:
- strih odevu
- sp6sob vyuZivania
- fyziologick6 a komfortn6 vlastnosti.

Vztah medzi fyziologickfmi vlastnostami textilnfch
materi6lov a fyziologicklimi cinnostami dloveka na jed-
nej strane a vonkaj5imi klimatickyimi podmienkami na
druhej strane sk[ma vednf odbor fyziologia a komfort
odievania. V tyichto s0vislostiach sa pojedn6va o fyzio-
logickyich vlastnostiach textilnlich materidlov.

Profesion6lny pristup k hodnoteniu fyziologickyich
vlastnosti nejak6ho odevn6ho uirobku vyZaduje sk05-
ky laborat6rne, d'alej sk0Sky na modeloch, ktor6 napo-
dobfiuj0 fyziologick6 dinnosti pokoZky a sk0Sky nose-
nim na dobrovolhikoch. Ndrocnost na realizdciu nov6ho
vyirobku s takyimto pristupom je vysokd, av5ak potreb-
nd nato, aby bola vlipovednd schopnost o fyziologic-
k;ich a komfortnyich vlastnostiach odevn6ho u.irobku a
jeho kvalita 6o najvy55ia [1, 2, 3].

Fyzi olog i ck6 vlastnosti texti I nlich materi6lov

H I avn 6 fyziolog i ck6 vl astnosti textil nyich m ateri dl ov s0
transportn6 vlastnosti tepla, vlhkosti a vzduchu, 6o vy-
pl,fva zo zdkladnfch fyziologickfch 6innosti ko2e a z
potrieb pri nosenlodevn6ho uirobku. Transportn6 vlast-
nosti vl6knor4ich materidlov jednorozmernfch a dvoj-
rozmernyich kore5ponduj0 najmii s ich povrchovfmi
vlastnostami. Povrchov6 vlastnosti vl6kien zabezpe6uje

VPLYV MATERIALOVEHO ZLOZENIA TEXTILII NA ICH
FYZIOLOGICKE VLASTNOSTI

Translation of Article:
The inf luence of text i les mater ial  composit ion on their  physiological  propert ies

Zmesovanie vldkien syntetickfch a prirodnfch sa uskutodiuje s cielbm preferovat vlastnosti
jednotliviich vldkien v zmesi a zarovei vyuZit synergitickli 06inok vlakien v zmesi, ktorii je
efektivnej5i. Materidlov6 zloZenie textilie zo zmesivldkien a ich priadzi ovplyviuje jej fyziologick6
vlastnosti.

V prispevku sa pojedn6va o vplyve makromorfologickej Struktriry jednorozmernfch a dvojroz-
mernfch textilii na ich fyziologick6 vlastnosti. Na hodnotenie fyziologicklich a komfortnfch vlastnosti
sa vyuZfvajI skri5ky laborat6rne a sk0Sky nosenim hotov6ho textiln6ho vlirobku. Takfto metodickyi
pristup pri pl6novanej viirobe nov6ho odevn6ho 4irobku zabezpeduje v5eobecne najobjektivnejSie
hodnotenie z hlhdiska fyziol6gie a komfortu nosenia.

Kl'06ov6 slov5: geometria vldkna, zmesov6 textilie, fyziologick6 vlastnosti, metodika hodnotenia,
test nosenlm
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hlavne ich geometria. Priednu a pozdlZnu geometriu
vldkien opisujrl charakteristiky, ako je tvar a velkost
povrchu vldkien, objem vldkien, mernyi povrch vldkien
a kapildrny syst6m medzi vldkn ami. Pri technologickyich
postupoch pripravy synteticklich vldkien profilovan[m v
prie6nom a pozdlZnom smere sa m6Zu ziskat rozma-
nit6 profily vlakien s r6znymi povrchmi a povrchovylmi
vlastnos{ami [4, 5, 6].

Fyziologick6 vlastnosti dvoj rozmernfch textilii zavisi a
najmA od ich makromorfologickej Strukt0ry. Makromor-
fologick6 Strukt0ra je dand zloZenim a kon5trukciou
dvojrozmernejtextilie. Zlolenie textilie uddva druh a typ
vldkien. Kon5trukcia textilie umoZnuje zadrZiavat' v tex-
tilii vzduch. Z tohto hl'adiska je dvojrozmernd textilia
kompozit zlolen'! z vldkien a vzduchu, pridom kaldA
kompozitn6 zlolka m6 u/znamny vplW na jej fyziologic-
k6 vlastnosti.

Priepustnost tepla cez textilnI vrstuu je v dobrej zho-
de s odporom prechodu tepla vedenim, pr0denim a Zia-
renim. Velkost tepelnfch charakteristlk uddva hlavne
objem vzduchu, ktorf je zadrliavany v makromorfolo-
gickom Strukt0rnom (tvare. Je to sp6soben6 tyim, Ze
vzduch mdvyrazne menSiu tepelnu vodivost neZ vldk-
no a tieZ menSiu tepelnf vodivost neZ kompozitnd dvoj-
rozmernd textilia [5].

Priepustnost vlhkosti cez textilnI vrstvu dobre charak-
terizuje odpor prechodu vlhkosti cez textiln[ vrstvu. Z
fyziologick6ho hl'adiska je doleZit6, aby bola hodnota
tejto veliciny co najniZ5ia, pridom sa musi brat do uva-
hy s0dasne odpor prechodu tepla textilnou vrstvou.
Odpor prechodu vlhkosti a odpor prechodu tepla cez
textiln0 vrstvu nie vZdy s0 v zhode. Pomer odporu pre-
chodu tepla a vlhkosti vyjadruje index prechodu vlhkosti,
l3l.

Prechod vlhkosti cez textiln0 vrstvu sa uskuto6iuje
viacerfmi moZnyimisp6sobmi. Hlavn6 cesty s0:

- adh6zia a migr6cia vlhkosti po povrchoch vldkien
- difrizia cezpory vtextilii
- kapildrny transport
- absorpcia a desorpcia.
Ktor6z uvedenyich ciest prechodu vlhkosti cez textil-

n0 vrstvu bude prevaZuj0ca zdvisi najm€i od makromor-
fologickej Struk0ry jednorozmernfch a dvojrozmernlich,
pripadne trojrozmernfch textilii. Absorpcia a desorpcia
s[ pomald deje a z6visl6 od druhu vldkien.

Priepustnost vzduchu cez textiln0 vrstvu zdvisiod
dif0znej cesty cez p6ry v textilii.

Priepustnost vzduchu nie je vZdy v zhode s priepust-
nostou vlhkosti, lebo mechanizmus Sirenia je rozdielny.
Pri dif0zii vlhkostije vii65i odpor neZ pri difrlzii vzduchu
[7,3] .

Pri pldnovanej konStrukcii dvojrozmernej textilii sa
vyZaduje vedomosf o jej odevnej aplik6cii. Priepustnosf
tepla, vlhkosti a vzduchu s0 vektorov6 velidiny. Pri
odievanisa prednostne uvaZuje smer odv6dzania tep-
la, vlhkosti a vzduchu od pokoZky cez textilnu vrstvu do
vonkaj5ieho okolia. Vzhl'adom na fenom6n pododevnej
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mikroklimy, ktord sa nachddza medzi pokoZkou a kon-
taktnou textilnou vrswou, konstruuju sa textilie s takou
makromorfologickou Strukt0rou, aby odvddzali 6o naj-
viac vlhkosti od pokoZky do vzdialenej5ich vrstiev. Ta-
kdto textilia zabezpe6uje such0 pododevn0 mikroklimu
a komfort pri nosenf [8, 9, 10].

Vfvoj novfch textilnfch materi6lov napreduje spolu s
poZiadavkami na textilie pre odevy. Podiel syntetickr.ich
vl6kien v tyichto materidloch stfpa na zdklade poznat-
koch o ich fyziologiclgich vlastnostiach na jednej stra-
ne a fyziologickom komforte, kton/ zabezpedujri na dru-
hej strane. Vyu2iva sa pritom synergetickf 06inok
vldkien syntetickfch a prirodnfch v zmesovejtextilii.

2. EXPERIMETALNA CAST

1 . Z PET vl6kien s rdznou priednou a pozdlZnou ge-
ometriou sa pripravili pleteniny v zmesi s bavlnou, kto-
16 boli ur6en6 do odevov pre volhyi 6as. Podiel bavlny
a profilovanfch PET vldkien bol 50% I 50%. Technolo-
gick6 podmienky pripravy zmesnfch textilii boli rovna-
k6 u v5etkfch vzoriek. Vzorky sa sk05ali v laborator-
nyich podmienkach a na probantoch. Stanovil sa tepelnli
odpor, priepustnost vlhkosti a vzduchu cez textiln6
vrstvy a tieZ celkouj'komfort v odeve pri stredne taZkej
pr6ciprobanta.

2. Stredne jemn6 PP vldkna s priednym profilom troj-
uholnikov6ho tvaru v zmesi s vldknami nabAze celulo-
zy alycry (tab. 1) sa aplikovalido ponoZiek. Podiel PP
vldkien v pletenine bol prevaZuj0ci a kon5tantnyi. Vzor-
ky pletenin sa skfSali v prvom stupni v laboratornyich
podmienkach a hotovyi uirobok - ponoZky na proban-
toch. VyuZil sa cel5i rad skri5obnfch laboratornfch me-
t6d, ktor6 maj0 vfpovedn[ silu o tyziologickfch a kom-
fortnyich vlastnostiach materidlov (tab. 2). V dal5ejdasti
sa testovali ponoZky na skupine piatich probantov po-
6as piit dni. Probanti boli poudenf o sp6sobe nosenia
vfrobku, jeho o5etrovani pri noseni a sp6sobe zdpisu
hodnotenia.

3. VVSLEDKY A DISKUSIA

Vplyv materi6lov6ho zloZenia textilii na ich fyziologic-
k6 vlastnostisa hodnotilz dvoch hl'adisk:

- vplyv priednej a pozdilnejgeometrie vl6kien
- vplyv zmesovania r6znych druhov vlakien.

Tabulka 1 Materidlov6 zloZenie vlekien a textilii

Zloienie
pleteniny

ZloZenie vldkien
PP PP/lycra ba ba/ln balr's

A-PP
B-PP/ba/ln
C-PP/lycrai ba/ln
D-PPiba
E-PP/lycra/ba
F-PP/ba/t/s

f

i

+

+
f t

f +

+
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Tabulka 2 Hodnotenie z6kladnfch a fyziologicklich vlastnosti textilii podlh laborat6rnych sk0Sok

Textile materials

Laborat6rne sk0Sky

Vzlinavosilnasiaklivost vody 1
Pevnost v odere 6
Rozmerovd stabilita pri prani

dlZka chodidla 6
dizka 1itka 6

Strilost vyfarbenia pri prani
zapustenie farby do bavlnenej tkaniny 5
zapustenie farby do vlnenej tkaniny 5

St6lost vyfarbenia v modelovom kyslom roztoku potu
zapustenie farby do bavlnenej tkaniny 5

zapustenie farby do vlnenej tkaniny 5
Koeficient trenia

licovd strana 3
rubov6 strana 4

Stla6itelhost 5
Prieoustnost vzduchu 5

2
c

3
4

c

5

5
5
b

.t

4
3
4

3

5
5
o

o

5
3

5
1

4
5

5
5

5
5
6
4
5
5
c

5
5

4,5
4,5
5
5

3
4

1

5
5

5
5

b

6

6

4

c

2
6

4
5

5
5
o

b

5
2

4
4

5
5

5

2
5

6
'l

e

5

5

o

b

Priepustnost vodnej pary
Kinetika vyslichania
VlhkostnA absorptivita

A

Tepeln6 vodivos{
v suchom stave 5
v mokrom stave 4

Stdlost vyfarbenia v modelovom zdsaditom roztoku potu
zapustenie farby do bavlnenej tkaniny
zapustenie farby do vlnenej tkaniny

Tepeln6 absorptivita
Tepelnli odpor

o
4

5
5

5

St6et bodov 101

3.1 Vpfyv priecnej a pozdiilnej geometrie PET
vl6kien na fyziologick6 vlastnosti textilie

Z PET vlAkien s r6znou priednou a pozdiiZnou geo-
metriou sa pripravili pleteniny v zmesi s bavlnou urde-
n6 do odevov pre volhli 6as. Obsah vl6kien bavlny a
technologick6 podmienky pripravy v5ethich vzoriek ple-
tenin boli konStantn6. Makromorfologickf Strukt0rny
0tvar v zdvislosti od zloZenia PET vldkien s rOznou
priednou a pozdilZnou geometriou vykazoval rozdielne
prostredie pre transport tepla, vlhkosti vzduchu a celko-
vf komfort. Rozdiely vo fyziologickfch vlastnostiach
kore5pondovali so zmenou prie6nej a pozdiZnej geo-
metrie vl6kien.

Na obr. 1 je uvedend z6vislost zmeny relatlvnej vlh-
kosti vzduchu cez textiln0 vrstuu od 6asu. Cas, za kto-
n/ sa dosiahla 100% relativna vlhkost vzduchu na po-
vrchu textilie prechodom vlhkosti cez textiln0 vrstvu je
rozdielny. Z tejto kinetickej z6vislosti vyplwa, 2e troju-
holnikovf tuar vldkna, ktoni bol tvarovanf vzduchom
kladie najvy55i odpor prechodu vlhkosti medzi skfSa-
nyimi vzorkami. Vl6kna tvarovan6 frikdnfm spdsobom
s0 pre vodn0 paru priepustnej5ie a poskytujri men5i
odpor prechodu vlhkosti a to plati pre vlekna tvaru troj-
listok itrojuholnik.

Plo5nyi odpor vedenia tepla cez textiln[ vrstvu s rOz-

Vldkna a textil 11 (1) 1.J-.12 (2004)

nou makromorfologickou Strukt0rou PET vl6kien je za-
znamenanli na obr. 2. Odpor prechodu tepla vldkien
tvarovanfch vzduchom je vy55i neZ odpor prechodu
tepla vldkien tvarovanfch frikcne. Objem zadrliavan6-
ho vzduchu v makromorfologickom Strukt0rnom 0tvare,
ktorf obsahuje vldkna trojuholnikov6ho tvaru tuarova-
n6 vzduchom je najvy55imedzisk05anfmi vzorkami, 6o
kore5ponduje s relativne najvy5Sou tepelnou izoldciou
textilie s takouto makromorfologiou.

Na obr. 3 sri 0daje, ktor6 sa ziskali pritestovani ode-
vu nosenim dobrovolhikmi. Vfstupom je porovndvanie
komfortu PET vl6kien s priednym profilom na 0rovni
typu l, lla lll. Fyziologickri komfort KH vplyvom potenia
je ne0nosnf, ak relatlvna vlhkost vzduchu v pododev-
nej klfme dosiahne 80%. Taklito stav sa dosiahol pri
zvyi5enej fyzickej 6innostiv sk05anfch odevoch zaroz-
dielny 6as. Tento stav bol zapridinenf primdrne predo-
v5etkfm rozdielnym priecnym profilom PET vl6kien.
Makromorfologick6 Strukt0ra textilii s vldknami troch
typov m6 rozdielny kapildrny a porovitlt system a roz-
dielnu adh6ziu a migr6ciu vlhkosti po povrchoch vldkien
a teda vykazuje rozdielnu priepustnost vlhkosti. Prie-
pustnost' vzduchu u \ichto vzoriek namerand Standard-
nou met6dou bola tieZ znadne rozdielna. Makromorfo-
logick6 Strukt0ra s vldknami typu ll vykazovala
priepustnost vzduchu v objeme 515 l.m-2s-1, s vl6kna-
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Tabulka 3 Hodnotenie zdkladnlch a fyziologickfch vlastnosti textilnfch urirobkov podl'a skiSok nosenim

Sk05ky nosenim

Stdlost warov
Oder
Zmolkovitost
Stiilofarebnost
Tepeln6 izolAcia
Pocit komfortu

5445 4,5
44345
23344
4,r'.555
23332
45554

54/54
44343

4434 3,5
43233
33332
55553

54/,55
44445
55454
55555
22122
33125

34445
44435
42223
54555
13312
35545

54444
54144

53333,5
531 33
23332
45545

5445 4,5
4444 4,5

43434
54455
JJJJZ

55555
S(det bodov 1 1 81 1 6I  l c 1 1 4  E 108,5 108,5

Tabul'ka 4 Celkovd hodnotenie fyziologicklich a komfortnlich vlastnosti textilnfch uirobkov[W1]

Hodnotenie

Podlh laboratornfch sk0Sok

Podla sk0Sok nosenim

55
1 1 5

55
117,5

46
1 1 6

52
108,5

53
108,5

53
1 1 8

Celkov6 hodnotenie 171162170 172,5 160,5 1 6 1 , 5

mitypu lll4751.m-2s-1 a typu | 460 Lm-2s-t. Celkovo
moZno ku fyziologick6mu komfortu sk05aniich odevov
pri zvfSenej fyzickej dinnosti na zaklade merania rela-
tivnej vlhkostivzduchu v pododevnej mikroklime kon-
Statovat, Ze vldkna typu lll sU pre takfto oblast vyuZi-
tia odevu - stredne LaZkA preca pri rekreadnom
Sportovani, na zeklade transportu vlhkosti najlep5ie.
Zhoda bola potvrdend tieZ vyjadrenim dobrovolhikov o
ich subjektivnom pocite pri dinnostiv odeve.

3.2 Vplyv zloienia zmesovei textilie s prevaZuj0-
cim podielom PP vl6kien na fyziologick6 vlast-
nosti

Stredne jemn6 PP vl6kna s priednym profilom troju-
holnikov6ho tvaru boli warovan6 frik6nlim sp6sobom a
aplikovan6 do pleteniny v zmesi s Ueknami na b1ze
celuldzy ako je bavlna (ba), l'an (ln) a visk6zov6 vl6kna
(Vs) a malyim podielom lycry. Makromorfologickd Struk-
t0ra dvojrozmernej textilie bola zabezpedend najma PP
vldknami. Malyi podiel doplnkovyich vldkien v zmesovej
textilii bol aplikovanyi na podporu fyziologickfch a kom-
fortn:ich vlastnosti v odevnom uirobku - v ponoZkovom
programe.

Materidlov6 zlolenie zmesou/ch vl6kien a zmeso-
r4ich pletenfn je uveden6 v tabulke 1.

Hodnotenie pletenin a ponoZiek sa uskutodnilo la-
boratornymi sk05kami a nosenim dobrovolhikmi, kto-
ri boli poudenio podmienkach nosenia. Vzhl'adom na
oblast vyuZitia a sp6sob nosenia odevn6ho vfrobku
sa sk05ali niektor6 zdkladn6 a preferovand vlastnosti
zmesovyich pletenfn a odevn6ho vfrobku, tabulka 2,
3. V5etky hodnoty nameranlich zdkladniich a prefe-
rovanfch vlastnosti pletenin a ponoZiek ziskan6 kla-
sickyimi metodami a prisluSnfm sp6sobom vyjadre-
nia pri nosenI sa kvali f ikovali  podl 'a hodnotiacej
stupnice bodov 1-6, pridom bod 1 bolpriradenf naj-
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niZ5ej kvalite a bod 6 najvy55ej kvalite danej vlast-
nosti. Najvy55f celkovf sr.rcet bodov prisl0cha vyirob-
ku s najlep5ou kvalitou. Podet dobrovolhfkov bol pdt,
preto pri kaldej sk0Ske nosenim je pre kaldt vzor-
ku pat hodn6t. Podl'a 6iseln6ho bodovania kvality
vzoriek s0 najkomfortnej5ie ponoZky z trojzloZkovlich
Ipletov so zloZenim ba/PP/Vs a ba/PP/ln. Podiel
lanu a visk6zovfch vl6kien v zmesi s bavlnou a PP
vldknami zvy5uje celkovf komfort vyirobku. Lycrov6
vldkna v danom odevnom vfrobku relativne zni2ili
jeho celkovf komfort, tabulka 4.

4. ZAVER

Zistilo sa, Ze makromorfologickd Struktfra vlrazne
ovplyvfiuje odpor prechodu vlhkosti, tepla a vzduchu v
zdvislosti od priecnej a pozdlZnej geometrie vldkien a
od materi6lov6ho zloZenia zmesovej textilie.

Vl6kna tvarovan6 frikdnfm spOsobom a aplikovan6 do
textilie s0 pre vodn0 paru priepustnej5ie v porovnanl s
vldknami Warovanyimi vzduchom. Transport vlhkosti po
povrchoch frikdne tuarovanich vl6kien je priaznivej5f
neZ po povrchoch vzduchom tvarovanfch vl6kien.

Vl6kna tvarovan6 vzduchom vykazujri v textili6ch
vy55i odpor prechodu tepla v porovnanl s vldknami tva-
rovanyimi frikcne a maju vySSiu tepelnf izol6ciu.

Vldkna s prie6nym profilom typu lll, obr. 3 zabezpe-
cuj0 v pododevnom priestore v relatfvne dlhom 6aso-
vom intervale vyvaZenf parcidlny tlak vodnej pary aza-
bezpeduj0 najlep5i fyziologickli komfort v odeve pri
ani5enej fyzickej dinnosti.

PouZit6 metodika hodnotenia zmesovyTch textilii a
ponoZiek je vhodnd pre komplexn6 objektivne zhodno-
tenie kvality uirobku. Touto metodou sa zistilo, 2e v
hodnotenom sUbore s0 najkvalitnej5ie ponoZky z troj-
zloZkovfm zmesf.

Vldkna a texf,i 1 1 (1) +-12 (2004)
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1. INTRODUCTION

Aromatic polyamides represent the major group of
man made fibers with high performance properties for
engineering end use. Especially paraamides as Kevlar
fibers are useful for engineering applications due to high
modulus and high tenacity. These fibers are used as
startin g material for industrial textiles beari n g h ig h stren-
gth at higher temperatures.

It is well known, that due to special molecular order
the Kevlar fibers have high anisotropy of mechanical
properties. For application of Kevlar in the composites
and other structures it is often required stability under
long-term compressive loading at elevated temperatu-
res. The main aim of this contribution is investigation
of isothermal compressive creep of Kevlar fibers based
on linear composite with epoxy resin measured in the
longitudinal direction on the special device TMA for
thermomechan ical analysis.

The compressive creep is described by the simple two
exponential model with two characteristic time constant.
For characterization of behavior under creep condition
the time of half dilatation tp is used. The dependence
of rD on the temperature is analyzed. Based on the sim-
ple model of Kevlar fibers epoxy resin linear composi-
fe the prediction of compressive longitudinal modulus of
Kevlar fibers is computed.

Table 1 Parameters of Kevlar familv of libers

Textile materials

2. KEVLAR FIBERS

Kevlar is the registered trademark for DuPont's fami-
ly of high temperature resistant aramid fibers having a
unique combination of toughness, high tenacity and
modulus and exceptionalthermal stability. These pro-
perties offer the means to increase strength and redu-
ce weight of structures in a variety of end-use applica-
t ion.

Various Kevlar types are on the market. Basic variant
is Kevlar 29 with properties similar to that classical pa-
raamid fiber Kevlar. Kevlar 49 has tensile strength equal
to that of Kevlar 29 but higher modulus and lower elon-
gation and is specially designed for plastics reinforce-
ment.

Kevlar 68 is designed to bridge the gap between Ke-
vlar 29 and Kevlar 49 having the properties comparab-
le with Kevlar 29 with a modulus approaching that of
Kevlar 49.

Kevlar 149 has the highest modulus with the tensile
modulus 25% above that of Kevlar 49. This type offers
unique combination of properties suitable for advanced
composites.

Some basic properties of Kevlar family of fibers are
presented in the Table 1 [1].

In this table En is compressive longitudinal modulus,
E.. is tensile longitudinal modulus and Et is transversal

KEVLAR FIBERS COMPRESSIVE CHARACTERISTICS

Mili tky J., Kovadid K.

Textile Faculty, Technical University of Liberec
461 17 Liberec, Czech Republic, e-mail :  j i r i .mil i tky@vslib.cz

The main aim of this contribution is investigation of isothermal compressive creep of Kevlar
fibers based linear composite with epoxy resin measured in the longitudinal direction on the
special device TMA for thermo mechanical analysis. The compressive creep is described by the
simple two exponential model with two characteristic time constant. Based on the simple model
of linear composite with epoxy resin the prediction of compressive longitudinal modulus of Kevlar
fibers is computed

Keywords: compressive creep, compressive modulus, Kevlar fibers

Type 149

Tenacity [cN/tex]
Elongation [%]
Initial modulus [cN/tex]
Longitudinal modulus E1 [GPa]
Compressive modulus E6 [GPa]
Transversal modulus E1 [GPa]

203

4900
79.4
55

208

7814
1  13 .4
77.9
2.49

212
t a

6887

1 4 0

I , C

9712
179.1
76.4
z - 1 1
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modulus. These values were obtained by the Kawaba-
ta's micro mechanical method [2]. Owing to highly orien-
ted molecular chains in the longitudinal direction and
strong bonding of chain molecules the mechanical ani-
sotropy is very strong.

It is well known that the Kevlar fibers are essentially
unaffected by the long-term exposure of extreme tem-
peratures.

3. EXPERIMENTAL PART

Measurement of compressive creep in longitudinal
direction were realized on the Kevlar 149 with fineness
1 ,7 dtex and mean fiber diameter 1 2,15 prm.

For measurements the composite rods containing
90 % ot Kevlar 149 and 10 % ot epoxy resin (CHS 1200)
were prepared. These rods were cut to the cylindrical
sample with length 12.237 mm and diameter 5.137 mm.
For comparison the same samples from pure epoxy
resin were prepared.

The measurements were realized on the TMA CX03R
thermomechanical analysator. This device enables
measurements of dimensional changes of samples under
defined compressive load at various temperatures.

The compressive creep functions i.e. dependencies
of sample height ls on the time t were measured at com-
pressive load 1000 mN and temperatures T = 25, 50,
100 and 200 "C. Results of measurements are couples
of data ( ls;, t ; ,  i  = 1, 2,.. . . .N).

4. COMPRESSIVE CREEP DESCRIPTION

The experimental data were used for fitting by the sim-
ple two exponential model

tn = pzexp(-p.f)-po exp(-pur)+p.| (1)

The parameters p1, ...p5 were estimated by the nonli-
near least squares i.e. by minimization of criterion [3]

Table 2 Parameters of compressive creep for Kevlar composite

Temperature ['C] d" lpml to lsl

Table 4 Activated energies of dilatation

Textile materials

Ee [kJ/mol]

Kevlar composite
Epoxy resin

2.74
23.650

(2)

25
50
100
200

(6)

25
50
100
200

37,42
76,05
7 1 , 1 5
't 15,57

14,69
19,79
14,69
24,30

(5)
Table 3 Parameters of compressive creep for epoxy resin

Temperature ['C] dtn [pm] ro [s]

46,7
123,7
287,0
725,3

't77,1

19,21
664,5
3022,1

s = I[/", -tr(t,)]"
(r)

For characterization of compressive creep curves the
following two parameters were used:

a) Maximum dilatation dr,,r [pm], dr,,r = pz + pe
b) Time of half dilatation re [s] i.e. time t = to for which

is dilatation equaltolH = pr + 0,5dr,,n
The characteristics d" and tocomputed from p,, ......pu

parameters for Kevlar composite are given in the table 2.
The same characteristics for the epoxy resin are gi-

ven in the table 3.
ln the temperature activated processes the rate pa-

rameters are usually temperature dependent according
to the well-known Arrhenius equation. For time of half
dilatation the Arrhenius type equation has the form

r-E^ )tD = ro 
"*o[ ̂ iJ 

(3)

where Eo is activation energy of di latation, to is
preexponential factor, T is absolute temperature and
R is universal gas constant.

Activation energies of dilatation Eo computed from
eqn. (3) are given in the table 4.

5. LONGITUDINAL COMPRESSIVE MODULUS
OF KEVLAR FIBERS

Let one has the linear composite (index C) from the
phase of Kevlar fibers (index K) and epoxy resin mat-
rix (index E). Let the both phases are deformed elasti-
cally that their Poisson ratio is the same and that the
stresses cause no debonding of the interfaces. The li-
near composite Kevlar epoxy resin is shown on the
fig. 1a and corresponding mechanical two phase model
on the f ig 1b.

During the compressive creep both phases deforms
isometrically (i.e. strain is equal)

t c = € K = s E  G )

The force acting on the individual phases is then

Fc = Fe *LF*,
( i )

where F6; is force action on the i-th fiber. Converting
forces into stresses i.e.

F" F, Fn,o"=i 'or=t,o^,=fi

1 4 Vldkna a fexf,7 1 1 (1) 13-15 (2004)
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a b

Fig. 1 The linear composite Kevlar epoxy resin (a), conesponding
mechanical two- phase model (b).

and imposing the volumetric ratio of Kevlarfibers (com-
posite has the same length as individual phases)

2A*,
@x = Iox, = l!^ (7)

(t) ^c

the well known equation results

o"  = la6 ioy i+( t -o , . )o ,  (8 )
( i )

Let all fibers have the same cross sectional area A^' =

A6 and the same stresses oxi : ox.Then lhe simple law
of mixture results

os  =@yo6 +(1-o^)or  (9 )

Dividing the eqn (9) by constant strain e6 (see. eqn.
( )) and assuming that the simple Hooke's law (o = Ee)
is valid the final form can be obtained

Es =@t<Ea +(1-o^)E, (10 )

For known o^ and Ec, Ee the longitudinal compressi-
ve modulus of lGvlar fibers is equal to

trL K -

E"  - (1 -o* )E,
( 1  1 )

For our case the OK was estimated by the image ana-
lysis (from areas <D6) and value (D6:0,9 was obtained.

The modulus E6 at individual temperatures was com-
puted as the ratio

Textile materials

Table 5 Longitudinal Compressive Modulus of linear composite,
epoxy resin and Kevlar fibers

Temperature
rcl

E* (Kevlar) Ec

[GPa] (Composite) [GPa]

E6 (Resin)

IGPa]

where F = 1 N is applied load, A6 = 20.725 mm2 is cross
sectional area of tested composite sample and e613s1 is
deformation under compressive creep in time t = 30 s.
Values €K(30) were computed f rom dimensional changes
after 30 second of compressive creep for linear compo-
site at individual temperatures (see. eqn. (1)).

By the same way the moduli E- were estimated from
the compressive creep curve of pure epoxy resin. In this
case F = 1 N, A" = 20.725 mm2 and rE13sy wof€ compu-
ted from dimensional changes after 30 second of com-
pressive creep for epoxy resin at individualtemperatu-
res (see. eqn. (1)).

Vldkna a textil 11 (1) 13-15 (2004)

1 7 . 1 1
5.262
3.73
5.88

Computed values of Es , E6 and E6 are summarized
in the table 5.

6. DTSCUSSION

As is shown in Table 2 and 3 for both Kevlar compo-
site and resin the maximum dilatation dy and time of half
dilatation rp have tendency to grow with increasing tem-
perature. Activation energy of dilatation for Kevlar com-
posite is very small and therefore the compressive cre-
ep propert ies are not temperature sensit ive in
investigated region. The activation energy of dilatation
for epoxy resin is about ten times higher.

Longitudinal compressive creep modulus of Kevlar
(see table 5) is small in comparison with Kawabata
measurements (see table 1). The main discrepancy is
in measurement principle. Kawabata's device realizes
the compressive stress strain experiments but our me-
asurements are compressive creep. Second problem is
in definition of initial deformation. We have used the
deformation e1361 dfter 30 second of compressive creep
to prevent initial uncertainty of measurement.

The changes of compressive creep longitudinal mo-
dulus with temperature up to 200'C are small. These
results agree with compressive creep characteristics.

7. CONCLUSTON

Based on the above-presented results is possible to
summarize thatthe longitudinal compressive creep pro-
perties of Kevlar fibers are not very sensitive to tempe-
rature actions up to approximately 200oC.
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CHARAKTERISTIKY STLAEFEINOSTI KEVLAROVVCH
VLAKEN

Translation of abstract:
Kevlar fibers compressive characteristics

Hlavnyim cielbm tohoto prispevku je uiskum izotermdlneho kompresn6ho krlpu line6rneho kompozitu epoxi-
dovej Zivice a Kevlarornich vl6kien meran6ho v pozdilZnom smere na Speci6lnom TMA pre termo-mechanickri
anal,fzu. Kompresnli krip je popisanf dvomi jednoduchfmi exponencidlnymi modelmi s dvomi charakteristiclc.f-
mi dasornimi kon5tantami. Jednoduchi model linedrneho kompozitu z epoxidovej Zivice je z6kladom pre uipo-
6et predkladanyich kompresnf ch pozdlZnych mod u lov Kevlarovf ch vldkien.
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SYSTEM MODELLING IN THE NEW SPINNING
TECHNOLOGIES

Ursiny P.

Technical University of Liberec, Dept.ot Mechanical Technologies,
Liberec, Czech Republic

The author describe the dynamic and probability models. Technological system is interpreted
as a steady linear dynamic system, which transforms the pattern structure of mass unevenness
into the resultant structure. The levelling efficiency of the OE rotor spinning system has been
evaluated by the ratio of the quadratic mass unevennesses in the fibre ribbon and fibre flow. We
created the probability model of releasing fibres from the feeding sliver through the effect of the
combing cylinder in the OE rotor spinning units.

1. INTRODUCTION

In the wide area of textile technology belong betwe-
en most important the spinning technology with finite
technological point - yarn production. ln this technolo-
gical point we use a new modern open - end (OE) ro-
tor spinning machines for production of cotton yarn.

The etfective development of OE rotor spinning ma-
chines for high yarn quality and high production rate is
possible with use of system modelling.

Textile technological processes in these machines
proceed under the conditions of high operating speed
and at the same time it is necessary to guarantee a
required quality of the final yarn in the point of view of
significant utility qualities as for example mass uneven-
nes.

The optimization of a textile technology process and
the highest possible degree of utilization of technolo-
gical reserves of a given spinning system under the
conditions of high-standard kinematic parameters of
the process are conditional on the utilization of new up-
to-date methods of theoretical and experimental rese-
arch. This trend became evident especially in relation
to the sucessfull development of rotor spinning machi-
nes, which at the same time has brought many stimu-
latives to the sector of research methods of the proces-
ses of textile technology. For scientific and research
solution to an optimum spinning process we use the re-
presentation of a real process with theoretical means
in such a way which would show us the functional de-
pendence between an index (direct or indirect) of the
followed characteristic (for instance mass unevenness)
and mechanical and technological parameters. The re-
presentation of a realtechnological process in the form
of a model makes research easier. lt increases its ef-
fectiveness and it reduces the time, which is necessa-
ry to reach the optimum variant for experimentalveri-
fication.

v6knaa rexrll11 (1) 17-22(2004)

2. DYNAMIC MODEL OF THE OE ROTOR
SPINNING SYSTEM.SYSTEM OF CYCLIC

DOUBLING

A significant group among modelling of spinning pro-
cesses and systems is the dynamic simulation. A given
spinning system is interpreted as a steady linear dyna-
mic system, which transforms the pattern structure of
mass unevenness into the resultant structure.

The general characteristics of the research problems
solutions is transformation of mass unevenness by spin-
ning system-system of cyclic doubling.

The mathematical modelling of the equalizing effect
of the cyclic doubling system is based on the presen-
tation of the fibrous ribbon fineness as a function of the
lenght with the aid of the related fineness of the indivi-
dualfibre flows.

N-1

rolxl= \rrlx - iu1 (1)
i=0

To [X] - fineness of the fibrous ribbon as a function of
lenght X, i  = 0,1,2,.. .N,N - number of cycl ic doublings,
T3 [X]fineness of the fibre flow supplied as a function
of lenght X, u - circuference of the collection surface.

The fineness function of the fibrous ribbon forms is the
basis for the derivation of the transfer function of the
cyclic doubling and of the modulus of this function.First
of af l the Laplace - transformation of the basic equation
of the doubling system (1) is carried out, in order to
obtain the said functions.

The relation for the quadratic irregularity of the fibro-
us ribbon, formed by cyclic doubling, is illustrated in
equation (2) t1l.

nrr2 -sv? +cfi3YrN-1),l iul e)v " M  -  
N  " ' ,  

N ,  
t / L \ , r  

-  t l > n

17



Modelovan ie texti Inyich technol69 ii a materi6lov

CV" - quadratic unevenness of the f ibrous ribbon,
CV, - quadratic unevenness of the fibre flow, N - num-
ber of cyclic doublings, (, [iu] value of the standardised
correlation function of the fineness of the fibre flow for
the parameter iu, whereby i = 1,2,3,.. .(N-1) and u = cir-
cumference of the collection surface.

The analysis of the equalizing effect of the cyclic
doubling system reveals that the cyclic doubling system
is not able to reduce the components of the mass une-
venness with the wave lenght.

which even at a very low amplitude exert a significant
influence on the quadratic unevenness of the cyclically
doubled fibrous ribbon. As has also been confirmed in
other contexts, these components cannot be neglectet.
From a definite rotor speed onward, when a replace-
ment of the rotor with a rotor of smaller diameter beco-
mes necessary, it comes to a smaller measurable mass
unevenness , in spite of the reduction of the cyclic doub-
ling, due to the reduced number of non - compensatab-
le components of the mass unevenness of the fibre flow.

3. PROBABILITY MODEL OF THE OE ROTOR
SPINNING SYSTEM - SYSTEM OF FIBRE

OPENING AND TRANSPORT

The fibres are transferred to the opening roll clothing
when the nip on the fibre exerted by feed roll and press

24689

Fig. 1 Diagram of fibre transfer from the peripheral speed of the feed
roll to that of the opening roll; 0,1,3,5, and 7, states of fibre
movement at the feed roll speed (so-called transient state),
2,4,6,8 and 9, states of fibre transfer from feed roll speed to
the speed of the opening roll (so-called absorbing state)

plate (relative to fibre lenght ) is no longer effective, al-
lowing the fibres to be carried along in different areas
of the opening zone by the opening roll. The probabili-
ty of fibre transfer from the peripheral speed of the feed
roll to that of the opening roll can be described with the
aid of the Markov chain laws [2]. The diagram of fibre
transfer from feed rollto opening roll speed can be seen
in F ig.  1 .

The probability model of fibre transfer to the opening
roll is derived from this diagram. The fibre transfer mairix
forms the basis for determining fibre dwell time in the
feed roll and press plate nip zone before transfer to the

18
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opening roll (average time, time scatter) . The transfer
probabilities prl are therefore the probabilities of fibre
transfer from condition i (movement at the peripheral
speed of the feed roll) to condition j (movement at the
peripheral speed of the feed or opening roll). The mat-
rix P fibre transfer from condition i to condition i can be
seen in equation (3).

"  uu
/ "  =  U i - i - i . . . . . . . . .' 2 ' 3 '

o Po,
00

00

00

00

00

00

00

00

00

Poe 0

0 Prg
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00

00

00

00

00

00

00

00

Pr+ 0

00

o Pss

00

00

00

Pge 0

00

o Put

00

00

00

00

00

Fse 0

00

01

10

01

P =

Matrix P is converted into part matrices Q, R, O and l.
Q matrix of fibre movement at feed rollspeed (5x5).
R matrix of the fibre movement change from feed roll

speed to opening rollspeed (5x5).
O null matrix (5x5), I unit matrix (5x5).

In accordance with the Markov chain theory [2], the
following matrices can be deduced for fibre movement
at feed roll speed and fibre transfer to the opening roll:

Ma t r i xN  N=( l  -Q ) r  g )

The matrix elements nij correspond to the average
number of passages through the states while the fibre
stays at feed roll speed.

The mean fibre dwell time in the comb-out zone is
obtained from vector (average number of states up to
fibre acceleration).

7 = N.6 (5)

f - unit vector.
The elements correspond to the average number of

states passed through up to transfer of the fibre from
feed roll speed to opening roll speed.

Fibre dwell time scatter in the comb-out zone can be
represented by vector e2.

4 = (2N - l).r, - rro (O)

rsq - quadratic vector from vector

r2s= 1 + Por + Por.Prs+ Por'Prg.Pss+ Por'Prs.Pss.Psz+
2po, (1 + Prs + Pro.Pss + Pro'Pss.Psz) + 2Por.Prs(1 + Pss +
Pss'Psz) + 2Por.Prs.Psu(1 * Pur) + 2Por.Prg:Pss.Psz-(1 +
Por + Por'Prs + Por.Prs'Pss + or.Pro.Pss.Psz)' g)

10

00

00

00

10

00

00

00

00

00

(3)
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Table 1 Mean fibre dwell time in comb-out zone.

Modeling of textile technologies and materials

T
[tex] Po' pre

Mean probability of fibre transfer f [s]
r r t r l s lPsz Ptt Ps,r r q o

1 8

1 8

0,7912

0,8345

0,7509

0,8529

0,5994 0,4968 0,5873

0,6434 0,5442 0,5071

0,5934 0,4591 0,5368

0,7015 0,5993 0,4637

0,3996 0,4616 2,7266

0,3210 0,5122 2,8868

0,4154 0,5558 2,567'l

1  ,1 035
1 ,0351  +  1 ,1719

1 ,1683
1,1239 + 1,2127

3,0276
2,8634 + 3,1918

3,6218
3,4101 + 3,8335

I
0,3460 3,0709

T = OE rotor yarn count in tex, qs = average number of states up to fibre transfer from feed roll speed to opening roll speed, t =
mean fibre dwell time in the comb-out zone.

I

The elements of matrix correspond to the scatter of
the number of states which the fibre passes through up
to transfer to opening roll speed. In the OE rotor machi-
ne opening unit, the sliver fed in is opened out to the
individualfibre, and the necessarily high draft required
is produced between the nip between the feed roll and
the press plate . ldeal conditions for this speed change
exist when, for each fibre, transfer takes place to ope-
ning roll speed imediately on release of the fibre end by
the press plate. Under the premise of a constant fibre
lenght, the minimum dwell time of the fibre in the comb-
out zone for this fibre lenght, and its scatter, is a mea-
sure of the variation from ideal drafting conditions,
Structural design of the comb-out zone must therefore
ensure that the speed change always occurs when the
fibre end passes the same, narrowest possible fibre
feed zone. The experimental results confirm the theo-
reticalconsiderations that, with constant raw material,
the conditions in the opening roll zone, which lead to
minimum fibre dwell time in the comb-out zone, also
provide the lowest yarn unevenness in consequence. lf
a minimum mean fibre dwell time is achieved in the
comb-out zone, fibre scatter, and therefore the possi-
bility of additional sliver unevenness due to the draft, is
also reduced. In order to be able to study fibre dwell time
in the comb-out zone experimentally, the fibre fringe
formed in the comb-out zone was broken down in to 4
mm long sections in each case, and its weight determi-
ned to an accuracy of 1 mg. This gives the probabilities
for fibre transfer to the opening roll in the different secti-
ons of the fibre fringe. Opening roll speed: 7050 min-].
Two type of press plate for OE spinning unit ,sliver co-
unt was 3240 tex. The mean probability of fibre trans-

fer and the mean fibre dwelltime in the comb-out zone
can be seen in table 1.

SUMMARY

Dynamic model of the cyclic doubling system and
probability model of the fibre opening and transport are
very important applications for research of the OE ro-
tor spinning system. Also for next technological area
(feed tube of OE rotor spinning unit) we can use of the
probability model of the fibre flow in the air duct [4].

Delivery speed increases in OE rotor spinning unit
and the production of finer OE rotor yarns place strin-
gent requirements on feed sliver quality and the scien-
tific research control of all part technological processes
in the OE rotor spinning system.
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SYSTEMOVE MODELOVANI V NOVYCH DOPRADACICH
TECHNOLOGIiCH

Translation of Article
System modelling in the new spinning technologies

Autor popisuje dynamickf a pravd6podobnostni model.Technologickf systdm je interpretovan
jako staciondrni,linedrni dynamic$7 syst6m, ktenj'transformuje vstupni strukturu hmotov6 nestejno-
m6rnosti do struktury vfsledn6. Vyrovn6vaci 0dinnost rotorov6ho dopiddaciho syst6mu byla
vyhodnocena pomoci pomEru kvadraticloich nestejnomdrnostivldkenn6 stuZky a vldkenn6ho toku.
Byl vytvoien pravd6podobnostni model uvoliovdni vldken z poddvan6ho pramene p&sobenim
vydesdvaciho v6lce v rotorov6 spiddaci jednotce.

1.ovoD

V Sir5i oblasti textilni technologie patfi mezi nejd0le-
Zit6j5i technologie piedeni s findlni operac(- vfrobou
piize. V tomto technologick6m stupni se pouZfvajinov6
moderni rotorov6 dopi6dacistroje pro uirobu bavlndi-
shich piizi. Efektivni vyivoj rotorouich dopiddacich stro-
j0 pro vysokou kvalitu piizi a pro vysokou rnirobnost je
moZnli s vyuZitim syst6mov6ho modelov6ni.

Textiln6-technologick6 proesy probihaji na t6drto sfoji{*r
v podmink6ch velkyich provozn[ch rychlosti, pii6em2 je
tieba zajistit poZadovanou kvalitu piisluSn6 d6lkov6 tex-
tilie a zejm6na findlni piize z hlediska iady d0leZibjch uZit-
nlich vlastnosti jako napi. hmotov6 nestejnom6rnosti.

Optimalizace textilnE-technolog ick6ho procesu a co
nejvdt5i vyuZiti technologickrich reze t dan6ho spidda-
ciho syst6mu v uvedenfch podminkdch vysohich 0rov-
ni kinematickfch parametr0 procesu jsou podmin6ny
vyuZiv6nim noqich modernich postup0 teoretickdho a
experiment6lnfho 4izkumu.Tento trend se projevil prd-
v6 v souvislosti s 0sp65nfm u.ivojem rotoror4ich dopid-
dacich stroj0, kterf z6rovefi piinesl mnoho novfch
impuls0 na ilseku rnizkumnfch metod textilnE-technolo-
gicklich procesrl. Pro vEdecko-vfzkumn6 ie5eni opti-
mdlniho spiiidacfho procesu je potiebne zobrazeni jeho
reality teoretickfmi prostiedky tak, abychom ziskali
funk6ni zdvislosti mezi ukazatelem (piimfm nebo nepii-
myim) sledovan6 vlastnosti (napi. hmotov6 nestejno-
mErnosti) a strojnimi a technologickfmi parametry.

Piedstava re6ln6ho technologick6ho procesu pomo-
ci modelu usnadfiuje qizkumn6 ie5eni. Zvy5uje to efek-
tivitu ie5eni a sniZuje 6asov6 n6roky potiebn6 k urdeni
optimdl n i varianty pro experi mentdln f ovEiovdnf .

2. DYNAMICKV MODEL ROTOROVEHO
DoPRADAcixo sysrEMU - SYSTEM

CYKLICKEHO DRUZENi

Vfznamnou skupinou mezi zp0soby modelovdni
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spi6dacich proces0 a syst6m0 je dynamick6 modelo-
v6ni. Danyi spi6daci syst6m je interpretovdn jako sta-
ciondrn i, I i nedrni, dynam iclcri syst6m, heni tran sf ormuje
piedlohovou hmotovou nestejnom6rnost do uislednd
stru ktu ry h motov6 nestejnom6rnosti.

Obecnou charakteristikou ie5eni v'izkumnfch proble-
m0 je transformace hmotov6 nestejnom6rnosti spi6da-
cim systemem cyklick6ho druZeni. Matematick6 mode-
lov6ni vyrovn6vacfho efektu cyklick6ho druieni je
zaloZeno na prezentacijemnosti vl6kenn6 stuZky jako
funkce d6lky za pomocf piislu5ne jemnostijednoduch6-
ho vl6kenn6ho toku.

rrlx1=frry -,u1 (1)
l=0

TolXl - jemnost vl6kenn6 stuZky jako funkce d6lky X,
i = 0,1,2,...N,N - hodnota cyklickeho druZeni, 7s [X] -
jemnost piivddEn6ho vl6kenn6ho toku jako funkce d6l-
ky X, u - obvod sbdrn6ho povrchu.

Funkce jemnosti vldkenn6 stuZky je zdkladem pro
odvozeni pienosov6 funkce cyklick6ho druZeni amodulu
t6to funkce.Nejprve je tieba prov6st Laplaceovu trans-
form aciz6klad n i rovnice d ruZiciho systemu ( 1 ) pro ziskd-
nf pienosov6 funkce.

Vztah pro kvadratickou nestejnomdrnost vl6kenn6 stuZ-
ky vytvoien6 cyklickim druienim je d5n rovnici(2) t1l.

cv?, =cvi +tW#YtN -1).liul (z)
" ,N

CV" - kvadratickd nestejnomdrnost vl6kenn6 stuZky,
CV, - kvadratick6 nestejnom6rnost vldkenn6ho toku,
N - hodnota cyklickeho druZenl, 6. [iu]- hodnota nor-
movan6 korela6nifunkce jemnosti vl6kenn6ho toku pro
parametr iu, kde i= 1,2,3...(N - 1) a u - obvod sb6rn6-
ho povrchu.

Analy za vyrovn 6vacih o 06i n ku syst6mem cykl ick6h o
druZenf ukdzala, Ze tento system nenf schopen reduko-
vat sloZky hmotov6 nestejnom6rnostis vlnovou d6lkou
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7  =  u :u  : u  : . . . . . . . . .' 2 ' 3 '

kter6 i pii velmi mal6 amplitud6vykazujivfznamnf vliv
na kvadratickou nestejnomdrnost vldkenn6 stuZky vy-
tvoien6 cyklickyim druZenfm.

Od urcit6 frekvence otd6enispiddacfho rotoru je ne-
zbytn6 vym6nit rotor za rotor s niZ5im prrim6rem sbdr-
n6ho povrchu a pies sniZenl hodnoty cyklick6ho druZeni
dochiui k niZSim6iiteln6 hmotn6 nestejnom6rnosti na
zdklad6 sn[Zen6ho po6tunevyrovnateln]ich sloZek
hmotn6 nestejnom6rnosti vl6kenn6ho toku.

3. PRAVDEPODOBNOSTNi MODEL
ROTOROVEHO DOPRADACIHO SYSTEMU -

SYSTEM oJEDNoCOvAHi VIATEN A DOPRAVY

Piechod vldken na povlak vydesdvaciho vdlce pro-
b6hne, kdyZ sv6r vldkenvyvolanf poddvacim v6lcem a
piitladnyim stoledkem (v zdvislosti na d6tce vl6kna) pie-
stane p0sobit. Tim m0Ze vl6kno v rtiznfch oblastech
vycesdvaci z6ny bft pievzato vydesdvacim vdl-
cem.Pravddpodobnost piechodu vldkna z obvodov6
rychlosti podavacfho v6ledku na vydesdvacivdlec m0Ze
bft popsdna pomocf zdkonitosti Markovshich ietezci [2].

Diagram piechodu vldken z obvodov6 rychlosti poda-
vaciho vdledku na obvodovou rychlost vydesdvaciho
vdlce je zndzorn6n na obr. 1.

Z tohoto sch6matu je odvozen pravd6podobnostni
model piechodu vldkna na vydesdvacivdlec. Malice
piechodu vldken tuoii z6klad pro ur6enl 6asu prodlevy
v oblastisvdru vldkna podavacim v6lcem a piitlacnfm
stoledkem pied piechodem na vydesdvaci v6lec (stied-
ni das, rozptyl dasu).

Pravddpodobnost piechodu vl6kna pl je pirtom pravddpo-
dobnost piechodu vldknaze stavu i (pohyb vldkna obvodo-
vou rychlostf podavaciho vdledku) do stavu j (pohyb obvodo-
vou rydrlosti podavaciho nebo vydesdvaciho valce).

Matice piechodu vldkna Pze stavu ido stavujje ziej-
mAze vztahu (3).

o Pot
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00

00

00
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Obr. 1 Diagram piechodu vldkna z obvodov6 rychlosti podavaciho
vdlce na obvodovou rychlost vydesdvaciho v:ilce. 0,1,3,5 a
7 - stavy pohybu vl6kna rychlosti podavaciho v6lce (tzv.
transientni stavy), 2,4,6,8, a 9 - stavy piechodu vldkna
z rychlosti podavaciho vdlce na rychlost vydes6vaciho v6lce
(tzv. absorpdni stavy)

Matici P je moZno piev6st do formy s dildimi matice-
m iQ,R ,O a  l .

Q - matice pohybu vldkna rychlosti podavaciho vdle6-
ku (5x5). R - matice zm6ny pohybu vlSkna z rychlosti
podavaciho na rychlost vydesdvacfho vdlce (5x5). O -
nulovd matice (5x5). l- jednotkov6 matice (5x5)

Podle teorie Markovskfch iet6zc0 [2]jsou odvoditel-
n6 nasledujicf matice pohybu vldkna podavaci rychlos-
ti a piechodu na vydes6vaci vdlec :

Matice N N= (l - Q)-1 (4)

Element matice n11 odpovidd stiednimu podtu pr0cho-
du vldkna stavy, ve kte4ich se pohybujerychlostipoda-
vaciho vdledku.

Stiedni das prodlevy vldkna ve vy6esdvaci zon6 a
rozptyltohoto 6asu lze odvodit a je ddn vektorem (stied-
ni pocet stav0 aZ po urychlenf vldkna).

\ =  N . €

f - jednotkor4T vektor.

(5 )

Elementy q odpovfdaji stiednimu podtu stav0, kter6
vldkno projde neZ dojde k piechodu vldkna z rychlosti
podavaciho na vydesdvaci vdlec.

Rozptyl doby prodlevy vldkna ve vydesdvaci zond je
vyjddien vektorem .

r, = (2N - l).r, - rro (6)

r"o * kvadratickli vektor z vektoru r.'.

rzo= 1 + Por + Por.Prs+ Por.Prg.Pgs+ Por.Prs.Pss'Psz+
2por(1 + Prs+ Prg.Pss+ Prs.Pes.Psz) + 2Por'Pre(1 + Pes+
Ps5.Psz) + 2Por'Prs.Psu(l + prr) + 2Por.Pre:Pes.Psz-(1 +
Por + Por'Prs+ Por.Prs'Pss+ or'Prs.Pss.Psz)' V)

Elementy qi matice r2o dpovidajirozptylu podtu sta-
v0, kter6 vldkno projde aZ k piechodu na obvodovou
rychlost vybesdvaciho velce. V ojednocovacim fstroji
spiadacijednotky rotorov6ho dopiddaciho stroje je pii-
vdddnyi pramen rozvoln6n a2 na jednotlivd vldkna.
K tomu je nezbytn6 realizovat velmi vysohi pr0tah mezi
svdrem podavaciho vdlce a piitladn6ho stoledku a vy-
6esdvacim vdlcem. ldedlni podminky pro tuto zm6nu
rychlosti existuji tehdy, kdyZ v momentu uvoln6nf kon-
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Tabulka 1 Stiedni das prodlevy vldkna ve vydesdvaci zon6

Modeling of textile technologies and materials

T1o

T
[tex] Po, pra

Stiednl pravddpodobnost piechodu

Psz Pzt
vliikna

Ps,r r
r [s]

r r d r [ s ]

40

1 8

' t8

1

2

I

2

0,7912 0,5994

0,8345 0,6434

0,7509 0,5934

0,8529 0,7015

0,s873 0,3996

0,5071 0,3210

0,5368 0,4154

0,4616 2,7266

0,5122 2,8868

0,5558 2,5671

0,3460 3,0709

1 ,1035
1 ,0351  +  1 , ' 1719

1 ,16b3
1,1239 + 1,2127

3,0276
2,8634 + 3,1918

3 ,6218
3,4101 + 3,8335

0,4968

0,54,/.2

0,4s91

0,5993 0,4637 0,3859

T - jemnost rotorov6 pllze, rro - stiedni podet stav0 ai k piechodu vldkna z rychlosti podavaci na rychlost vycesdvaciho v6lce, t -
stiedni 6as prodlevy vldkna ve vydesdvaci zon6.

c0 vldken ze svdru v oblasti piitlacn6ho stoledku dojde
u kaZd6ho vldkna k okamZit6mu pfechodu na rychlost
vydesdvaciho velce. Za piedpokladu konstantnf vleken-
ne d6lky je pro tuto vlSkennou d6lku minimdlni 6as pro-
dlevy vliikna ve vydesevaci zon6 a jeho rozptyl mirou
odchylky od podminek idedtniho pr0tahu. Konstruk6ni
uspof6deni vydes6vacf zony musi tedy zaji5tovat, Ze
zm6na rychlosti se uskutedni tehdy, kdyl zadnl konec
vldkna opusti oblast pi ivdd6ni a to pokud moZ-
nov fzk6m rozpdti oblasti piiv6ddni.

Experiment6lni vfsledky potvrzuji teoretick6 poznat-
ky, 2e pii dan6m vl6kenn6m materi6lu za podmfnek
v oblasti vydesdvaciho velce, kter6 vedou k minimdl-
nimu 6asu prodlevy vldken ve vy6es6vaci zon6,dochdzi
ke sniZenl hmotn6 nestejnomernosti piize. pokud je
dosaZen minimdlnl stiedni 6as prodlevy vldkna ve vy-
desdvaci zon6, sniZuje se tak6 rozptyl 6asu prodlevy a
tim i moZnost vzniku pifdavn6 nestejnom6rnosti vlAken-
n6ho pram6nku v d0sledkupr0tahu. Aby bylo moZno
experimentdlnd zkoumat 6as prodlevy vldken ve vy6e-
sdvacizon6, byly zji5tovdny hmotnosti 0sek0 o d6lce
4mm vldkenn6 tidsn6 vytvoien6 ve vydesdvaci zon6
s piesnosti t 1mg.Z toho pak byly urdovany pravd6po.

dobnosti piechodu vldkna na vydesdvaci v6lec
v r0znfch prriiezech vldkenn6 tidsnd. Obvodovd rych-
lost vydesdvacfho vdlce: 7050 min-1, dva typy piitlac-
nfch stole6ki pro spiddaci jednotku [3], d6lkov6 hmot-
nost piedlohov6ho pramene: 3240 tex.

Stiedni pravddpodobnost piechodu vldknaa stiedni
6as prodlevy vldkna ve vydes6vaci zon6jsou uvedeny
v tab. 1.

4, SHHNUTi

Dynamiclqi model syst6mu cyklickeho d ruZenf a prav-
ddpodobnostni model systemu ojednocov6ni vldken a
dopravy jsou velmi d0leZite aplikace pro Wzkum roto-
rov6ho dopiddaciho syst6mu. Tak6 pro dalSitechnolo-
gick6 oblasti (dopravni vzduchor4i kan6l rotorovd spi6-
daci jednotky) m0Zeme pouZit pravd6podobnostni
model vldkenn6hotoku ve vzduchov6m proudu [4].

Rostouci odvaddci rychlost u rotorovfch spiddacich
jednotek, uiroba jemndj5ich rotorowch piizi nastoluje
nal6hav6 poZadavky na kvalitu piedlohov6ho pramene
a na v6d6cko-vfzkumnou kontrolu v5ech 6dstitechno-
logick6ho procesu v rotorov6m spfedacim syst6mu.
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MODELING OF STRUCTURAL GEOMETRY OF TEXTILE FABRICS

Suprun N.

uemirovi#lla1::;""n':i:;':';1,"i,""#::'"!rHL?o!,ifJ",.,",.,"

This paper presents a new approach in modeling of transfer of mass (air, vapour, water) through

textile iabrics. The corpte" f6im of pores betw6en yarns is modeled by the system of plano-

parallel layers with effective cubic pores.

Keywords: porous structure, geometrical model, fluid flow'

INTRODUCTION

Wearer comfort is a key parameter of quality of mo-
dern clothing. The thermophysiological comfort, which
characterise the ability of human's body for adaptation
to changes in ambient environment, must be guarante'
ed in any kinds of clothes. Transport of heat and mass
(air, vapor, water) through textile layers is the main phy-
sical process which occurs in clothes during use. The
properties of textile materials and their packets, which
ensure thermophysiological comfort, may be symboli-
cally divided on two groups by the principle of realisa-
tion of mass- or heat exchange with an ambient envi-
ronment. Under the processes of mass'exchange we
mean the air-, water'vapor- or drop'water transfer
through the textile layers of clothes. Heat exchange
properties ensure the maintenance of thermal balance.
Certainly, such division is rather relative. The proces-
ses of heat-and mass transfer in the real system "hu-
man-microclimate{lothing-ambient environmenf ' are
coupled. However, with the purpose of simplification,
very often they are examined separately.

The processes of mass exchange between microcli-
mate under clothes and ambient environment through
the textile material (TM) or their packets occurs due to
presence of a large number of pores. Those processes
are similar to the processes of fluid filtration through the
porous medium. For the best understanding of these,
rather complex processes, some models of the pore
medium are set (for example, pore, drag and orifice
model t1l). The question is how similar are such models
to the real structure of TM. Now it is impossible to state,
that any of such model is perfect enough for the descrip-
tion of fluid filtration through different types of textile.

GEOMETRIC MODEL OF WOVEN FABRIC'S
POROUS STRUCTURE

In our approach of modelling we consider that the

Vtdkna a text/ 1 1 (1) 2Y26 (20041

mass transfer process through the porous structure of
TM occurs in the homogenous and isotropic effective
porous medium. Every macroscopic part of such pore
medium has identical properties. The basic integral cha-
racteristics of such porous medium are their porosity m
and the specific inner surface S.

The full porosity of the object m is defined as a part
of an open sudace in the unit of TM area, through whicft,
mainly, the fluid transfer is occurring:

m = Vn,lV (1)

where Vs-the volume of pores filled with the fluid (gas,
liquid oriheir mix), V - the full volume of the sample.

The specific inner surface S is the relation of inner sur-
face of the solid phase to general volume of the sample.

The realtextile materials have the certain structure
with large number of defects and infringements of ide-
al order in fiber and thread disposition. For simplifica-
tion we shall consider a sample of TM as a rectangular
parallelepiped (Fig. 1) having sides H, L, / (L > /) and
the volume:

v = A./ (2)

The laminar flow of liquids and gases in porous me-
dium usually described by Darsy law, which shows the
ability of textile materials to pass a liquid or gas under
the pressure droP:

tn = -K ^t!! (s)
' q l

Fig.1 Model of plano-parallel layers (PPL) for textile materials
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where /n - is the real fluid consumption through the unit
of the area, (17 - the dynamic viscosity of fluid, K - is the
permeability of the pore medium, LF = Fz-Pr) - pres-
sure drop during filtration.

The permeability of the pore medium K, is in fact, the
coefficient of conductivity in the linear Darsy law.

To describe the porous medium of TM we propose the
model of plano-parallel layers (PPL) (Figure 1). In this
model the characteristic thickness of material is subdi-
vided on some effective number of sublayers n with the
effective thickness d (on the Figure 1, for example, are
shown three such plano-parallel layers):

l = n . d = d / m

The real speed u of the fluid in the pores of TM can
be expressed as (5):

Modeling of textile technologies and materials

The correctness of otfered ratios (7-9)we can check,
comparing their prediction with the known formula for
permeability K for regular models (first of all, for the
capillary model and Kozeni formula):

x =c\ t
S'

( 10 )

q m l

The product A.m in the denominator present the ge-
neral area of pore mouths Ao. The number of pores No
and the etfective area 5A of separated pores in every
cross section of TM by (y-z) plane we shall consider
constant:

Ap  =  A .m =  Np6A (6 )

ln agree with [2], the one-layer fabric in the model of
fluid transfer could be presented as approximately re-
gular lattice with the cubic pores that have the value of
area of cross-section:

5A * d2 (7\

where d - is the effective size of pore.
This assumption, alongside with values of porosity,

estimated by independent methods, gives quite reliab-
le representation about the effective number of pores
(Nr/A) and about their general area on unit of the TM
surface:

m =(No I  A)5A=(No I  A)dz (8)

Certainly, the degree of reliability of such assumption
is completely determined by a co-ordination of PPL
model, in which m, No and d is estimated. According to
(4), parameter d is also an effective thickness of PPL.
The following equation approximately connect (by ex-
perimentally measured values of A and l) two searched
parameters - No and d:

Putting d - the basic structural parameter of TM, we
can calculate N, (9), the part of an open surface m (8)
on the unit of area and to compare it with values of po-
rosity, estimated by another independent methods.

24

n = 2  n = 2

a b c

Fig. 2 Possible combinations of the mutual displacement of the
effective cubic pores in some neighbouring plant - parallel
layers of texti le material. 2a - direct (through) square
capillaries and regular structure of pore placement in every
layer; 2b - displaced capillaries, irregularly located in each of
two PPL, retlecting their real twisting; 2c - a combination of
regular structure of the upper layer with irregular structure of
the bottom layer.

In the offered model of PPL with cubic effective po-
res with volume V = d3 the existence of lattice regular
structure (Figure 2a) with through capillaries by length
is not necessary.

Our model of PPL predicts various combinations (Fi-
gure 2,b,c) of mutual order of parallel layers. The dis-
position of such layers give the possibility to reflect ef-
fective pore in the form of nozzle (Figure 3). Thus, the
developed approach is suitable for modeling as woven
and nonwoven materials. In the first case, depending on
a kind of an interlacing, there is a certain regularity of
struclure and, accordingly, a regularity of an arrange-
ment of pores. ln the second case, depending on a way
of linkage of fibers, such regularity is absent. We shall

u ' i U r

Fig. 3 Etfective nozzletor modelling of fluid flow through TM

u -  
l '  -

A .m
K A P (5)

i- i
i _ ..-i
r--j

^.9r:9--....1
j

I
I

(e)rr"+ *

in which S - specific surface, C - Kozeni constant,
which depend only on the form of capillaries cross sec-
tion - for circular cross section C = 0,5, for square -
0,5619, for correct triangular C = 0,5974.

( 4 )  
n = 2 ' 3 ' "

: * i
Lj

r-t
i '
i - . . . 1
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emphasize, that, even in this, more difficult for research
case, PPL model, including some number n of layers,
seems to be very useful, allowing to display any degree
of a randomness in an arrangement of fibers and pores
inside TM.

We can calculate now the minimum value of a speci-
fic surface Sr;n for regular model (Figure 2,a):

Modeling of textile technologies and materials

5 t -d
(17)

Using, as in (12), the generalised Kozenyformula, we
shall receive a simple equation for determination of
permeabi lity coeff icient Kri"/m :

K.in m2 d2t2----;------------------
m Sfi", (51 - d)'

Putting 5,6 in (10), we shall receive the maximal per-
meability K,u,:

^ 4dzNnn 4d2 A I 4\  = -  - - - - = -- m l n  
v  A . l  l . d  d  I

K^u*#

f t also can be presented in the terms of (1, d and d^6,
m) - parameters as:

( 1  1 )

( 5 -  m ) 2

(18 )

(1e)K^^ 12
. . . . g - - =

m (5n -1)'

Substituting the last (19) equation to Darsy law

'= -  
d l ' n -  ' LP- 

15-4; r (20)

and comparing the result with (16), we'llfind:

dmin = 
ffo^,

d'^"

c d3 dzm
161  32

(12)

where with the purpose of simplification, is accepted that
C:0,5 and is used the approximation:

dfl = m (13)

The equation (12) precisely agree with frequently
used [2-4] evaluation of K tor direct circular capillaries
with equalradiuses:

K  =  @h l1  (14 )

if to make substitution: r = dl2.
We can write Darsy law (5), using the generalised

Kozeny formula for the maximal permeability (12) as:

(1s)

The presence of special Koseny constant C, included
in the originalformula, is considered as the insignificant
factor in (15). lt is doubtless that estimated here ratio
between the top border of permeability Kl m trom (5) with
d - the structural characteristic of the PPL model, can
be considered as the initial item for the next subsequ-
ent co-ordination of allsignificant parameters: rn, No and
d at given meaning of the thickness /, From here, it is
important to estimate, alongside with (15), also the
meaning of the lowest level of the permeability coeffi-
cient K^iJm. The developed model of PPL allows do it
by a simple way with the assumption about the absen-
ce of flow+hrough zones. In this case the transport of
fluid will be carried out either through the inter-fibre po-
res in the threads, or due to the leaky joining of two
neighbours plano-parallel layers. Thus the maximum
value of the specific surface of stagnant zones AS will
be:

os=(n-14rd' "ffi +='+ (16)
Adding the value of AS, received from formula (17),

to the value of ASr;n (1 1), we can find S,",:

Vl^kna a fextll 1 1 (1) 23-26 (2004)

, ,  d ' ^ ,  L P
u  = - - . -

32n I

(21)

This formula, which connects the integral characteris-
tic (porosity m) with the structural characteristics of the
model of PPL (dri* d^ur), seems to be very important.
First of all, it allows to estimate a rather narrow interval
of pore sizes, which are essential for the transport of
fluid. lt can be made on the base of one and the same
experiment - for example, on the base of results of
definition of the air permeability at pressure drop. Re-
ally, the presence of experimentaldependence u(AP) at
the fixed meanings of (q, D parameters gives, in agree
with (15), the evaluation ol d^", at any meaning of the
porosity m of textile material. Changing rn, formally, from
m =0 to m = 1, we can easy establish, on the basis of
(21), that d6i6 c€ur change (not too essentially) from
0,884 d^"rto 0,707 d^"r. ln other words, it can be ex-
pected, that at realistic meanings of porosity 0 < m < 1,
the most probable meaning of the effective size of po-
res d with good accuracy will agree with the value ave-
rage from dr,, and d^",'.

o=(#.')g (22)

The offered method of estimation of the integrate (m)
and structural (d) characteristics of TM on the base of
reliable experiment of air permeability is alternative to
the iladitionally time-taking method of statistic analyse,
which usually based [4] on some approximately-normal
distribution of pore sizes f(d) which results from large
number of measuring of the effective area of the pore
mouths.
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With a high probability it is possible to assert that each
of stream of fluid which flows through TM, gets in some
effective nozzle. Passing from external plano-parallel
layer (d = d1; see figure 2) in internal, where d = d2, the
stream becomes narrow due to presence of stagnant
zones and then, in external outside layer at an exit from
TM, the stream becomes wide. The account of initial ac-
celeration with possible moderation on an exit from ef-
fective nozzle can be done at presence of some cha-
racteristic sizes discussed below.

Modeling of textile technologies and materials
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MODELOVANIE STRUKTURNEJ GEOMETRIE TEXTILNYCH
TKANiN

Translation of abstract:
Modeling of structural geometry of textile fabrics

Prfspevok je venovanf nov6mu prfstupu v modelovanf prenosu hmoty (vzduch, para, voda) cez textiln0 tkani-
nu. Komplexny tvar p6rov medzi priadzamije modelovanf syst6mom ploSne paralelnfch vrstiev s 0cinnfmi gu-
lbvibimip6rmi.
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VPLYV TEPELNEHO NAMAHANIA PES A VS KORDOV NA
ICH ADHEZIU KU GUMANEruSTVU ZIUESNM

The Effect of Heat Stress of Polyester and Rayon Textile
Gords on the Adhesion to Rubber Compounds

Janypka P., Suriovd V., GaZo P.

V,iskumn,i 0stav gumdrensk,i, Matador, a.s.
Rubber Research lnstitute, Matador, a.s.

Adh6zia vfstuZnyich materidlov je jednlim z najd6leZitej5ich parametrov pri hodnoteni ich
vlastnosti s0visiacich s kon5trukciou pl65ta. Uvedenf 6ldnok prezentuje qisledky porovnania
adh6znych vlastnostidvoch typov textilnfch vlistuZnych materiSlov k rozdielnym typom n6nosovyich
zmesi po tepelnom nam6hanl.

Staticke adh6zia vlistuZnyich materi6lov ku gumdrenskfm zmesiam bola hodnotend v zmysle
normovanej metodiky H-test (STN 62 14 62), dynamick6 adh6zia bola hodnotend v zmysle
metodiky HENLEY (STN 62 1464).

UVOD

V technologickej koncepcii modernej pneumatikdrskej
vyiroby maj0 vliznamnu ulohu technick6 vldkna a tka-
niny, ktor6 sh,rZia ako WstuZn6 materidly jednotlivfch
casti pld5ta pneumatik Technick6 vldkna a tkaniny roz-
hodujricim sp6sobom ovplyviujri funkcn6 vlastnosti
pneu matiky, predov5etkyim bezpe6nost a pohod I nost
jazdy a maj{ tieZ u.iznamnf vplyv na Zivotnost pneuma-
tiky v exploatecii. [1].

VfstuZnd materidly pouZivan6 pri kon5trukcii pneu-
matiky zohritvaft vfznamnf tilohu najmd vo forme
kompozitov v kombindcii s gumou.imi zmesami, pridom
su na ne kladen6 rdzne kon5trukdn6 poZiadavky
v z6vislostiod ich pouZitia.

Kostra pl65th - zdkladnf nosnyi prvok tvorenf jed-
nou, alebo viacenimi vloZkami z pogumovan6ho kordu,
ktor6 s[ zakotven6 okolo pAtkovyich ldn. Je tvoren6
vloZkami, ktoryich kordy s0 vloZen6 pod uhlom blizkym
90'voci strednej rovine beh0fia pri radialnych pld5toch
a pod uhlom blizkym 4O" pri diagon6lnych pl65toch. Prak-
tick6 vyuZitie chemichich vldkien ako qistuZnfch mate-
ridlov pre gumdrenskr.i priemysel majf najmtivl6kna [1]:

- polyesterov6
- polyamidov6 (na baze polyamidu 6 a polyamidu 66)
- viskozov6

a v poslednfch rokoch sa do popredia dostdvaj0 vl6k-
na z aromatickyich polyamidov, tzv. aramidov6 vldkna.

Polyesterov6 vldkna sa pouZivajil ako vfstuZnli ma-
teri6ldo radi6lnych a diagon6lnych pneumatik pre osob-
n0 a n6kladn0 dopravu. Hlavnyim d6vodom Sirok6ho
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uplatnenia polyesterou/ch vldkien pre kostru radidlnych
pl65tov sr-r technick6 a ekonomicke uihody. Polyeste-
rov6 vldkna sa vyznaduj0 vfbornfmi mechanickyimi
vlastnos{ami, ku kton/m patri napriklad vysokd pevnost
v tahu, rozmerovd a tepeln6 stabilita a mald hustota.

Viskozove vldkna patria medzi zdkladn6 typy chemic-
kfch vldkien. Z hlhdiska fyzikdlnych vlastnosti majf
vysok0 odolnost pri dynamickom namdhani a r4ibornf
tepeln[ stabilitu. S0 rozpustn6 v Specialnych rozpti5-
fadl6ch (amoniakdlny roztok Cu(OH)2, priipadne zatepla
v H3POa). lch uiznam postupne klesd hlavne pre niekto-
16 ich neZiadfce vlastnosti ako sri napr. nizka pevnosf
v porovnanf s polyesterom a vysokd ndrodnost vyiroby
(predov5etkyim z pohl'adu ekol6gie) a s him srivisiaca
vysokd cena na trhu.

DoleZigim krit6riom pre hodnotenie materi6lov pouZi-
tfch pri kon5trukciije teplota v jednotlir4ich elementoch
odval'uj0ceho sa pl65{a napr. v nbraznlku, kostre, beh0-
ni, pAtke a pod. V tejto s0vislostije vel'mi d6leZit6 po-
znat' vplyv tepeln6ho nam6hania na adh6ziu WstuZnych
materidlov ku ndnosovej zmesi a uvedenou problema-
tikou sa zaoberf aj predloZenyi dldnok.

EXPERIMENTALNA CESi

PouZit6 materialy a suroviny

Sortiment hod notenyich uistuZnf ch materidlov zahr-
ial ndsledovn6 typy textilnfch WstuZnltch vl6kien:
1. Polyesterov6 vldkna s jemnostou vldkna 144 tex,

pripraven6 stodenim dvoch vldkien s podtom zakru-
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tov 380i370 na 1 m, v obidvoch smeroch stodenia
(dalej len PES 144xlx2).

2. Visk6zov6 vldkna s jemnostou vldkna 244tex, pripra-
ven6 stodenim dvoch vldkien s podtom zikrutov 2Q0l
260 na 1 m v obidvoch smeroch sto6enia, (dalejlen
2Mx1x2).

Pre hodnotenie adh6znych vlastnosti boli pouZit6 tri
typy prev6dzkouich g u m drenslglch zmesi po uZivanf ch
v MATADOR-e, a.s., P0chov ako ndnos natextiln6 kor-
dy osobnyich radi6lnych pneumatik. Uveden6 zmesi s0
na bAze nasledovnyich kaudu kov:

1. Zmes A: SMR 20, SBR KRALEX 1500,
PB BR SKD 2

2. ZmesB: SKI 3, SKD-2, KRALEX 1712
3. ZmesC: SKI 3, KRALEX 1500, SKD-2.

Vulkaniza6n6 podmienky stanovene pre zmesi:
A: - teplota vulkanizdcie 145'C,

das vulkaniz6cie 50 min
B: - teplota vulkaniz6cie 150 "C,

das vulkanizdcie 35 min
C: - teplota vulkaniz6cie 145 'C,

6as vulkanizdcie 50 min.

Pou2it6 metodiky a postupy

Met6dy hodnotenia adh6zie uistuZnlich materidlov ku
gum6rens$im zmesiam s0 zaloZen6 na principe stano-
venia adh6zie statickyim sp6sobom alebo na principe
stanovenia tzv. dynamickej adh6zie, ktord hodnoti ma-
terialpred a po deformdcii.

Pre experiment boli navrhnut6 dve sku5obn6 met6dy
pre stanovenie adh6zie:

- H test,
- HENLEYtest.
Obidve metodiky s0 Standartne pouZivan6 v gum6-

renskom priemysle pre stanovenie adh6zie nouich ui-
stuZnfch materialov, alebo pre stanovenie adh6zie no-
vfch ndnosouich zmesi.

Stanovenie statickej s0drlnosti gumy s textiln,im
kordom (H'|iest) - SfN 62 1462

Podstata met6dy [2] spodiva v stanoveni sfdrZnosti
medzi gumou a textilnfm kordom na zaklade merania
sily potrebnej na vytrhnutie jednotlivej kordovej nite
z gumov6ho bloku, pridom sila posobiv smere pozdl2
osi kordovej nite.

Stanovenie s1drinosti gumy s kordom po dynamic-
kej deformdcii metodou HENLEY - SfN 62 1464

Podstatou metody Henley [3]je, Ze sk[5obn6 teleso
so zalisovanfm kordom sa najskdr namdha v jeho
strednej dasti dynamicky tlakovou a ohybovou silou
v pristroji Henley. Potom sa urdisfdrZnost kordu s gu-
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SMER
P6SOBENIA
SILY

Obr. 1 Standardn6 sk05obn6 teliesko pre stanovenie statickej
adh6zie Htest

mou v strednej (deformovanej) a v okrajouich (nedefor-
movanyich) dastiach sk05obn6ho telesa. Sk05obn6 te-
lieska sa pripravia z polkruhouich profilov s dr62kou,
pripravenich zo sk05obnej zmesi na vytladovacom stro-
ji. Tieto profily sa vloZia do formy, testovan6 kordy sa
zalisuj0 napnut6 medzi dve telesd a potom sa v lise
vulkanizuj0. Pred sk0Skou sa nechaj0 sk05obn6 telesd
24 hodin odleZat. Tvar sk(Sobnyich telies je na obrdz-
ku2.

Sk05obn6 telesd s( deformovan6 tlakom a ohybom -
princip pristroja je na obrdzku 3.

zalisovanf kord (o

t\ (\
+

77,5

1 0 1 , 5
2

Obr. 2 Tvar a rozmery sk05obn6ho telesa na Henley test

2

Sk05obnf pristroj Henley (1 - sk05obn6 teleso, 2 - zaliso-
vanf kord, 3 - uchytenie sk05obndho telesa, 4 - di5tan6n6
vloZky, 5 - pevn6 oporn6 6ast, 6 - pohyblivd 6asQ

Obr. 3

Vldkna a textll 11 (1) 27-31 (2004)
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VVSLEDKY A DISKUSIA

V r6mci experiment6lnych pr6c sa na testovanyich
vi sk6zoui ch a polyeste roqi ch u.i stuZnli ch m ate ri dl och
hodnotili adh6zne vlastnosti k rozdielnym typom pre-
viidzkouich gum6renskfch zmesf v zdvislosti od tepel-
n6ho namdhania, t.j. pri nasledovnfch experimentdl-
nych podmienkach:

- Standardn6 (laborat6rne) podmienky: teplota 24'C,
relativna vlhkos{ 55%,

- teplota 100'C, 6as72hodin,
- teplota 100'C, das 168 hodin.
Adh6zne vlastnosti testovanlich kordov sa hodnotili

v zmysle normovanfch metodik STN 62 1462- H-test
a STN 62 1464 - HENLEY test. V nasledovnfch tabul-
k6ch sti uveden6 nameran6 hodnoty adh6zie testova-
nfch kordov.

News from departments

Metodiky merania adh6zie textilnlich vfstuZnfch
materidlov vykazuj0 vysokri rozptyl vyisledkov. Na vel'-
kost rozptylu vplfva viacej faktorov, predov5etlqim ne-
rovnomernost zloZenia ndnosovej zmesi, rozdielne pod-
mienky prlpravy zmesi, pripadne rozdielne podmienky
vulkanizdcie, atd'. Pri konStrukt6rskej praxi sa hodnoti
hodnota adh6zie porovnan[m hodn6t pri Standartnfch
podmienkach a po pdsobeni dynamick6ho nam6hania
(Henley test). Pevnost spoja gumov6 matrica a textilnyi
kord je v redlnych podmienkach vystavend dynamick6-
mu nam6haniu, pri ktorom vznikdtani5ena teplota.

Pre visk6zov6 kordy bol zaznamenanf vplyv posobe-
nia teploty na zniZenie hodnoty adh6zie pred i po dyna-
mickom namdhani. So zvy5ujricou sa expozfciou teploty
sa zniZuje adh6zia namerand metodou Henley test.
Hodnoty po pdsobeni teploty a dasu s[ percentudlne
vyjadren6 v grafoch 1 a 2.

Tabuf'ka 1 Hodnoty adhdzie YS 244x1x2 k zmesi C v zdvislosti od podmienok tepeln6ho namdhania.

Kord
Druh namdhania

Adh6zia
Jednotky

Bez tepeln6ho starnutia
statickil dynamickii statick6

IN1 tN1 tN1

YS 244x1x2 I Zmes C
Tepeln6 starnutie 100 "C/72hod.

dynamick6
tN1

Tepeln6 starnutie 100'C/168hod.
staticke dynamickd

tNI  tNI

I .

2.
e

4.
5.
b .

169
142
1 1 6
140
145
174

1 0 6
108
1 0 6

126
1 1 3

149
148
149
104
1 3 3
1 5 6

112
1 1 6
t z q

1 1 8
ttv

112

126
112
108
1 1 3
109
120

88
69
91
71
90
97

84,3147 109,5 139,8 1 1 1 , 8 114,7

Tabuf'ka 2 Hodnoty adh6zie YS 244x1x2 k zmesi B v zdvislosti od podmienok tepelneho namdhania,

Kord
Druh namdhania

Adh6zia
Jednotky

Bez tepeln6ho starnutia
statickd dynamickd

IN]  tN]

YS 244x1x2 / Zmes B
Tepeln6 starnutie: 1 00 "Cl7 2hod.

statickd dynamickii
tNi tNl

Tepeln6 starnutie 100'C/168hod.
statickd dynamickd

tNl tNl

2.
.t.

4.

1 9 6
192
1 8 0
1 8 6
208
175

1 9 6
1 8 8
1 8 3
1 6 8
214
157

179
1 9 5
152
194
174
1 9 0

1 8 8
1 3 8
1 6 0
t z c

122
198

177
154
140
183
176
163

179
132
123
148
126
128

189,5 't84,3 180,7 155,2 165,5 139,3

Tabulka 3 Hodnoty adh6zie PES 1zl4x1x2 kzmesi A v z6vislosti od podmienok tepeln6ho namdhania.

Kord
Druh namdhania

Adh6zia
Jednotky

Bez tepeln6ho starnutia
statickd dvnamickil

tNI tNI

PES 144x1x2 / Zmes A
Tepeln6 starnutie: 100 "C/72hod.

statickii dynamickri
IN] tN]

Tepeln6 starnutie 100'C/168hod.
statickd dynamickii

INI  tN]

1 .
2.
3.
4.

o.

1 M
t c l

168
145
145
178

171
1 6 1
't73

182
t oz
145

185
136
1 5 1
166
142
155

158
172
164
140
164
166

168
1 3 1
156
160
143
149

1 5 1
1 3 5
1 5 1
170
1 6 6
't64
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165,7 156,2 155 ,8 160,7 151,2
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Tabulka 4 Hodnoty adh6zie PES 144x1x2 kzmesi B v zdvislost i  od podmienok tepeln6ho namdhania.

Kord
Druh nam5hania

Adhdzia
Jednotky

Bez tepelndho starnutia
statickd dvnamick6

lNl lNl

PES 144x1x2 / Zmes B
Tepeln6 starnutie 100 "Cl7Zhod.

statickd dynamickii
IN] lNl

Tepeln6 starnutie 100 'C/1 68hod.
statickd dynamickri

tNl tNl
1

2.
! t .

4.

o .

139
146
137
128
1 6 1
t c o

129
157
148
169
150
1 6 1

145
130
170
1 3 1
171
159

't54

153
15'l
176
145
155

138
145
165
170
160
| \t6

1 3 1
147
143
159
167
162

144,5 152,3 1 F E  - l
160,7 1 5 1  , 51 5 1

Hodnoty adh6zie v pripade zmesi B sri vfznamne
vySSie a to aj pri podiatodnom meraniadh6zie ako aj po
p6sobeniteploty v dasoch 72 a168 hodin.

V pripade polyesterovych kordov nebol zaznarnena-
nyi vplyv teploty podl'a podmienok danfch experimen-
tom. Adh6zia merane za Standartnlich podmienok vy-
kazuje hodnoty v remci rozptylu na pribliZne rovnakej
0rovni a to pre obidve zmesi A a B. Hodnoty adh6zii
nameranfch po dynamickom namdhani vykazuj0 rov-

nak6 hodnoty v rdmci minimdlneho rozptylu v porovnani
s hodnotami pred nam6hanim (graf 1 a 2).

zAVER

Cielbm experimentu bolo overenie vhodnej nenoso-
vej zmesi na kordov6 tkaniny z visk6zoveho a poly-
esterov6ho kordu. Pri experimentdlnych sk05kach pldS-

100
90
80
70
60

s 5 0
40
30
20
1 0
0

E Bez tepelndho starnutia gTepeln6 starnutie: 100'C/72hod. BTepeln6 starnutie 100'C/168hod.

Graf 1 Percentu6lne porovnanie adh6zii naVS 244x1x2

Staticki Zmes Dynamick5
B Zmes B

Statick6 Dynamick6
Zmes A Zmes A

Statickii Zmes Dynamicki
C Zmes G

Statick6 DynamickS
ZnesB ZnesB

1 1 0
100
90
80
70

>e 60- 5 0

40
30
20
1 0
0

tepelndho starnutia E Tepelnd starnutie: 100'Cl/2hod. tr Tepeln6 starnutie 100'Cy168hod.

30

Graf 2 Percentudlne Dorovnanie adh6zii na PES 144x1x2
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tov dochddza vplyvom odvalbvania k vysok6mu u.fvinu
tepla vo vn0tri autoplis(.a.2 tohto d6vodu bol sledova-
nf vplyv p6sobenia teploty v 6ase na adh6ziu nakolko
obidva materidly s0 pouZ[van6 ako z6kladn6 kon5trukc-
n6 materi6ly pre kostrov6 vloZky osobnich radi6lnych
autople5tov. V pripade visk6zouich kordov zmes B m6
v'/znamne vySSie hodnoty po p6sobeni teploty a dyna-
mick6ho nam6hania. Pri hodnoteni adh6zie polyestero-
u/ch kordov s0 adhezivn6 spoje pre obidve zmesi na
rovnakej frovni.

News from department
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The Effect of Heat Stress of Polyester and Rayon Textile
Cords on the Adhesion to Rubber Compounds

Preklad abstraktu
Vplyv tepelnriho nam6hania PES a VS kordov na ich adh6ziu ku gum6renskfm

zmesiam

This paper presents the comparison of adhesion properties of two types of textile reinforced materials to three
different rubber compounds after heat stress.

The static adhesion of the tested reinforced materials to rubber compounds was evaluated by the standard
H-pull test and Henley test under standard test conditions - temperalure 24 'C and 55% relative humidity.

The evaluation of experimental results was demonstrated the decrease of adhesion of tested cords to rubber
compounds after heat stress.
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Zo zahr aniilny?ch dasopisov

Atofina: mPP pre vldkna a netkan6 textilie
MAN-MADE FIBER YEAR BOOK 2002, August,

2002,str.20
Belgick6 firma Atofina vyvinula metalocennli PP po-

lym6r, koryivyrdbav mnoZstue 2,1 mil ton/rok. Uvddza-
j0 sa prednosti polym6ra, najmd 0zka distribfcia mole-
kul6rnej hmotnosti ako ddsledok zmeny katalytick6ho
syst6mu pri polymeriz6cii. Atofina doddva polym6r ddn-
skej vldknarskej firme FiberVisions, ktor6 vyrdba PP
striZ s jemnostou 1 ,0 - 1 ,2 - 1 ,5 dtex vhodn0 pre vfro-
bu netkanfch textflii mykanfch s tepelnfm pojenim i
moknim spOsobom. V tabulke sa uvddzaj0 mechanic-
k6 vlastnosti PP striZf.

Piezo-vl6kna Alceru pre technick6 textilie
MAN-MADE FIBER YEAR BOOK 2002, August,

2002, str. 30
V TITK Rudolstadt (SRN) bola vypracovand techno-

logia modifikovanfch vldkien CLY Alceru, ktor6 obsa-
huj0 rozne oxidy, nitridy nebo karbidy keramickfch ld-
tok a po zvldkiovani s0 sintrovan6. V tejto firme sa
potom pouZivaj0 ako senzory, tlmide alebo aktivdtory v
stavebnictve, automobilovom priemysle, medicine ai.
Pre vlTrobu vlakien bolo vytvoren6 v TITK technick6
centrum.

Najnov5i vfvoj nehorl'avlich PP vl6kien
MAN-MADE FIBER YEAR BOOK 2002, August,

2002, str.31-33
Autor hodnoti doteraj5ivfvoj nehorl'auich PP vldkien

fy Asota (A) a zoznamuje s pouZivanfmi eur6pskymi
Standardami pre sk0Sky nehorlavosti. Diskutuj0 sa ne-
dostatky doposial' pouZfvan6ho retard6ru horen ia obsa-
huj0ceho halogdnovd zl06eniny a SbrO. z hladiska eko-
169ie, korozie a UV stability.ZoznamujetieZ s uj'sledkami
pouZitia nov6ho retard6ra horenia v PP vliiknach fy
Asota, kton/ neobsahuje Skodliv6 l6tky a m6 ufborn6
technick6 efekty v sk65kach kobercov z tkanfch a ne-
tkanyich textilii pre vybavenie automobilov.

Pouiitie pojivfch vfrobkov tavenim fy Ems pre au-
tomobilov6 textilie

MAN-MADE FIBER YEAR BOOK 2002, August,
2002, str.38-41

Informdcie o pouZitf tavitelhyich spojlv vo forme gra-
nulf, prd5ku alebo vldkien pre pojenie netkanfch textilii
na r6zne diely automobilouich textilii, najmii na seda-
diel. Pojen6 netkan6 textilie s[ priedy5n6, umoZfiuj0
transport vlhkosti a klimatizdciu. Doporu6uj0 sa Struk-
t0ry na bdze zmesl PES vldkien so spojivami rovnak6-
ho zloZenia pre umoZnenie recykl6cie. Materialy maj0
kvalitu rovnocenn0 polyuretdnovej pene.

32

News from magazines

Hydrofilni uprava vl6kien pre PP netkan6 textilie
MAN-MADE FIBER YEAR BOOK 2002, August,

2002,shr.82
Popisujri sa vlastnosti a aplik6cie dvoch 0pravdren-

skfch prostriedkov fy Uniqema (UK) Cinasol PP 822 a
Cirrasol PP 842. Oba prostriedky umoZfiuju dobni trans-
fer vody, telesnich tekutin a pod., nie s0 toxick6 a ne-
menia tepelno pojive vlastnosti PP vldkien. PouZivaj0 sa
pre povrchov0 rlpravu vldkien na netkan6 textilie tvore-
n6 pod tryskou alebo po mykani za sucha na plienko-
viny a ddmskd hygienick6 uirobky. Oba prostriedky sa
liSia hodnotou pH 10% vodnej disperzie (PP 842 - 6, PP
822 - 7). Cirrasol PP 842 je najnov5im uivojouim ty-
pom.

St5ly rast potreby navijanfch netkanfch textilil v
USA

I NTERNAT IONAL Fl BER JOU RNAL, 17, 1, Februdr,
2002, str. 25-26

Analyzuje sa potreba netkanfch textilii v USA s per-
spektivou do r. 2005, resp. v tabulke aZ do r.2010,
podla hodnoty, objemu v USD a priemern6ho rodn6ho
rastu. Hlavn6 oblasti pouZitia zostan0 jednordzov6 spot-
rebitel'sk6 produkty pre hygienu a dom6cnost, d'alej
geotextilie a elektronika (separdtory baterii). Z hl'adiska
qirobn6ho postupu vedf netkan6 textflie tvor:en6 zvldk-
iovanim, nasleduj0 netkane textflie tvoren6 za sucha.
Najviid5i podiel pri uirobe netkanfch textiliI predstavu-
jri PP vldkna (42 "/o). Na vfrobe netkanyich textilii sa
podiel'a 8 hlavnfch svetotnich 4Trobcov (73 o/o\ v celko-
vejspotrebe pre USA.

Firma DSM buduje piaty z6vod pre vl6kna Dyneema
I NTERNAT lO NAL Fl BER J OU RNAL, 17, 1, Februir,

2002, str.48
R oz5 fre n i e vyiroby vysokopevnf ch po lyetyl6n ovyich

vldkien Dyneema u fy DSM sa dokondi vybudovanim
piatej vfrobnej linky v Heerlenu (Holandsko) s kapaci-
tou 600 ton/rok. Celkovd uirobnd kapacita dosiahne v
Heerlenu 3 200 ton/rok. Roz5irenie uiroby sa zd6vod-
iuje vysohim dopytom na trhu pre ochrann6 odevy,
nepriestreln6 vesty, armovanie vozidiel, lan6, povrazy
a pod. Firma DSM md pobodky pre Dyneema v USA
(Dyneema UD f6lie 400 ton/rok) a Japonsku ffoyobo).
Strudne sa charakterizuj0 vlastnosti vldkien Dyneema:
pevnost, nfzka hmotnost, odolnosf vo6i oderu, UV Zia-
reniu, chemikdlidm, absorpcie energie.

Pokradovanie rastu svetovej spotreby chemickfch
vl6kien

INTERNATIONAL FIBER JOURNAL, 17, 2, APT,
2002, str.4,6
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V St0dii fy The Freedonia Group (USA) sa analyzuje
stdasnyi stav potreby chemich.fch vl6kien v jednotlivfch
geografichich oblastiach sveta a progn6zuje sa do r.
2010. V r. 2005 md 6init svetovd spotreba 44 mil. ton
chemickfch vldkien (65 % celkov6 spotreby vldkien).
Vldknarskf priemysel sa presfva do Azie, zvld5t do
Ciny, JuZnej K6rei a na Tchaj-wan. Pokracuje rast ui-
roby vlakien v Turecku, naopak pokles v USA, zdpad-
nej Eur6pe a Japonsku. Obnovuje sa trh vo uichodnej
Eur6pe. Svetov0 uirobu chemichich vldkien ovlada 8
firiem (40 % trhu).

Expanzia eur6pskeho trhu s polyolefinmi
INTERNATIONAL FIBER JOURNAL, 17, 2, Apri l ,

2002, str. 15
Podla European Association for Textile Polyolefins

(Brusel) dinil eur6ps$i trh aplik6cie polyolefinouich vld-
kien (z toho 95 % PP) v r. 2001 1,7 mil. ton. Hlavnfmi
oblastami pouZitia s[ koberce (500 tis. ton), hygienic-
k6 a zdravotnicke netkan6 textilie (17 Yo), odevn6 a in6
oblasti pouZitia (170 tis. ton). Viac neZ 40 % v5ivanyich
kobercov sa vyrdba v Europe z PP. Aplik6cie PP vl6-
kien zaznamenaliv Eur6pe rast 80 % od r. 1990.

Vfrobcovia para-aramidu zvy5uj0 kapacitu na z6-
klade rostricej g lob6l nej potreby

INTERNATIONAL FIBER JOURNAL, 17, 2, Apri l ,
2002, str.56-50

Referuje sa o aktivitdch dvoch hlavnfch svetovfch
vfrobcov p-aramidovfch vldkien a ich rozvojovfch
programoch:

o DuPont - vldkno Kevlar, v st6asnej dobe zvy5uje
uirobn0 kapacitu o 15 % (50 mil. USD). Pracuje sa
na novfch aplikdcidch, vl6kna Kevlar MTP pre an-
tibalistick0 ochranu, letectvo (kon5trukcie kontejne-
rov z kompozitu aramid - epoxy, lietaj0ce kridlo
Helios a pod.);

o Teijin - vldkna Twaron v Holandsku (10 500 ton sa
zvy5uje na 18 500ton). VJaponsku vl6knoTech-
nora(2 000 ton/rok).

S0 hodnoten6 rozdiely vo vlastnosti oboch vlSkien.
Svetov6vfrobn6 kapacita PAR vl6kien 36 000 ton/rok,
predpokladd sa zuiSenie na 50 000 ton/rok podas troch
rokov.

Nov6 flu6ropolym6rne vl6kno fy DuPont pre vonkaj-
5ie a priemyseln6 pouZitie

INTERNATIONAL FIBER JOURNAL,17,  3 ,  JuN,
2002, str.52-53

CharakterizujI sa vlastnosti a aplik6cie nov6ho vl6k-
na fy DuPont Teflon ETFE (modifikovanii kopolym6r
Etyl6nTetraFlu6roEtyl6n), ktoryi sa lf5i od zndmeho flu-
6rpolym6ru Tefl6n PTFE - je termoplastic$i, takZe sa
zvl6kfiuje vo forme vl6kien a pod. M6 podstatne vy55i
modul a pevnost, je odolnli vodi chemikdlidm, nehorl'a-
W GOI 31) a je beZne spracovatelhVtextilnVmispOsob-
mi. Doteraz sa vyrdba v pokusnom Stddiu, zvf5enie
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kapacity sa poCita od r. 2003. Uvildza sa doteraj5ie
uplatnenie pre Sijacie nite, stany, plachty ai..

Zlep5en6 geotextiln6 vlastnosti na zariadeni INLINE
LS fy Neumag

INTERNATIONAL FIBER JOURNAL,17,  3 ,  JON,
2002, str.58-59

Uvddzaj0 sa technick6 charakteristi ky zvl6kiovacie-
ho zariadenia INLINE LS fy Neumag, vhodn6ho napr.
na r4irobu vl6kien pre geotextilie. MoZno vyrdbat PP
vldkna s pouZitlm len jednej dlZiacej z6ny a vysokou
stabilitou procesu, jednotkovfm filtrom 3,3 - 5,5 dtex,
pevnostou nad 5 cN/dtex a taZnostou 80 %. Vfkon jed-
n6ho zvldkhovacieho miesta 6ini aZ 260 kg/hod. V ta-
bulke sa uvddzaj0 d'alSie vlastnosti s pouZitim PP vld-
kien pre geotextilie.

Hodnota a flexibilita su kl'u6e pre preZitie eur6p-
skych vfrobcov PP

INTERNATIONAL FIBER JOURNAL, 17, 4, August,
2002,str.20-22

Predkladaj( sa ndzory niektonich Ueastnikov semind-
ra Europskej asoci6cie textilnfch polyolefinov (EATP),
Paril, mdj2002.V s(dasnosti 6inf spotreba PP vl6kien
v Eur6pe 1,74 mil ton (25 % celkovej spotreby PP).
V progn6ze David Rigby Ass. spotreba PP sa mAzvy-
Sovat pre technick6 textilie a netkan6 textilie v obdobi
2000-2010 4,3 o/olrok Jednyim z nouich sortimentov
pre uplatnenie s0 priadze pre synteticlqi tr6vnik na fut-
balov6 ihriskd, trh porastie ro6ne 10 %.

Vl6knari fy DuPont sa zameriavaji na bytov6 texti-
lie z nov6ho kobercov6ho vl6kna

INTERNATIONAL FIBER JOURNAL,17, 4, August,
2002, str.36-37

Popisuj0 sa vlastnosti a aplik6cie nov6ho kobercov6-
ho vldkna Tactesse z nylonu 6.6. Zarad'uj0 sa medzi
BCF priadze pre sludkov6 koberce i koberce s rezanfm
vlasom. Vldkno sa vyznaduje nizkym leskom a najmd
miikkyim ohmatom, trvanlivosfou a pruZnost'ou. Vyirob-
nd kapacita u fy DuPont je vytaZen6, ceny sa neani5ili
- na rozdiel od infch PAD vldkien. Ako d'alSia novinka sa
uv6dza kobercov6 nylonov6 vl6kno farben6 v hmote.

Firma BASF vs6dza na obnovitel'n6 6ist6 vldkno
INTERNATIONAL FIBER JOURNAL, 1 7, 4, August,

2002, srr.38-40
Charakteristika recykldcie PAD 6 kobercov6ho vl6k-

na Savant, patentovan6ho a vyr6ban6ho firmou BASF
v Kanade z pouZitrich kobercov. Vldkna sa depolyme-
rizuj0 na kaprolakt6m, ktory sa znovu pouZije pre vfro-
bu. Kvalita kobercov z vldkien Savant zodpoved6 kva-
lite novyich PAD 6 vldkien. Zd6vodfiuje sa prednosf
PAD 6 pred PAD 6.6, ktoryi nemoZno takfmto spdso-
bom znovu vyuZit pre textilie. BliZSie podrobnosti o vf-
robe, ani o kvalitativnych znakoch vl6kien Savant sa
neuvddzaj0.
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Zavedenie vysokoteplotnej PP priadze v USA
INTERNATIONAL FIBER JOURNAL, 1 7, 4, August,

2002, str. 59
Firma Ecofil (SRN) zaviedla na trh USA vysokotepel-

n0 PP priadzu TROL. V Eur6pe a Aziije zn6ma uZ od
r. 1994 vo forme striZe a hodv6bu v r6znych aplikdci-
5ch - od odievania aZ po technick6 ucely, najmii pre fil-
tr6cie privy5Sich teplotdch. Textilie vydr1ia trvale tep-
lotu 255 'F (t. j. 125 "C) a zachovdvaj0 v5etky ostatn6
typicke vlastnosti pre PP vldkna. MOZu nahradif vyirob-
ky z drah5ich vl6kien, vr6tane PPS, PTFE a aramidov.

Trh pneumatikovfch kordov prevl6da pri pouiiti
priemyslov'fch f i lamentnfch priadzi

INTERNATIONAL FIBER JOURNAL,17, 5, Oktober,
2002,sf i r .16,19

StriOia pouZitia priemyslovyich filamentnfch priadzi
(pevnosf nad 7 g/den) vo svete podl'a geografickyich
oblasti podl'a spotreby v r. 2000, resp. odhadovanfch
spotrieb v r. 2001: porovndva sa nylonov6 a PES prie-
myselnd filamentn6 priadza. Vysvetl'ujri sa ddvody roz-
dielov medzi geografickfmi oblastami, kde prevldda
spotreba PAD, resp. PES. Graficky je zn{zornen6 po-
uZitie oboch priadzido r6znych kone6nfch vfrobkov. V
oboch pripadoch prevldda pouZitie do pneumatikouich
kordov: PES 48 o/o, PAD 54 o/0.

Nov6 vlikno s vysokou riZitkovou hodnotou bolo
prezentovan6 na konferenciiv UK

INTERNATIONAL FIBER JOURNAL,17, 5, Oktober,
2002, str. 28,3U32

Referdt o niektorfch novinkdch vldkien s vysokou
0Zitkovou hodnotou na konferencii Polymer Fibres 2002
v Manchesteru (UK). Podrobnej5ie sa popisuje vfroba
a 0Zitkov6 vlastnosti novdho vldkna M5 fy Magellan
(Holandsko). Jedn6 sa o polym6r tvorenyi z kyseliny 2,6-
d i hydroxytereft alovej a 2, 3, 5,6-tetraami nopyrid inu. M d
pevnost vySSiu ne2 2 N/tex (3,4 GPa) a modul nad 300
GPa. Vlastnosti s0 podrobnej5ie uveden6 v tabulke.
PouZitie je hlavne v kompozitoch. Dal5ie vldkna: HPPE
Dyneema a Spectra, antibakteridlne vl6kna PP/Ag a PP
pokoZka/jadro, resp. s ddvkovdnlm nano-66stic do PP
pre farbenie a super-vldkna Zylon a PBO vyraban6 v
Japonsku.

News from magazines

Finske nehorlhv6 vl6kno na trhu USA
INTERNATIONAL FIBER JOURNAL,17, 5, Oktober,

2002, str.69-70
Ffnska fa SAteri uzatvorila dohodu s americkou spo-

lodnostou Ventex o predaji nehorl'auich vlAkien Visil na
americkom trhu pre matracoviny. Visilje modifikovan6
VS vl6kno obsahujlce 33 % aluminosilikdtu. Strudne sa
popisuje uiroba vl6kien Visil a chovanie sa pri horeni:
uvolhuje sa len m6lo dymu + CO + CO2, je samozhd-
5av6. Doporuduje sa zmesovanie s inyimi nehorl'a4imi
vldknami pre zfskanie optim6lnych uisledkov. PouZiva
sa do matracovfn, ochrannyich odevov, 6al0nenia, ne-
tkanf textilii ap.

Spandex
AS/AN TEXTILE BUS/IVESS, 1,566, Janu{r,2002,

str.21-24
Hodnotf sa situdcia na trhu spandexouich vldkien,

kde sa nepretrZite zvy5uje dopyt (7 % rodne), av5ak
s06asne ne0merne rastie vo svete vfrobn6 kapacita
(200 tis. ton v r. 2000). Je to sp6soben6 najmti 6innos-
tou producentov v Azii: uirobnd kapacita v K6rei dini 63
tis. ton/rok v r. 2000, na Tchaj-wane 8 000 ton/rok, 6ina
10 000 ton/rok ap. Sfdasne s tym sa znftila cena vld-
kien asi na polovicu (40 den z 15 USD na 7 USD/kg v
r. 2000). To v5etko zhor5uje situ6ciu na trhu a nerov-
novdhu medzi ponukou a dopytom. V prlspevku sa re-
feruje o aktivitdch japons$ich firiem Asahi Kasei, Toray,
Fujibo, Kanebo Gohsen, Nishinbo a Toyobo v oblasti
spandexovyTch vl6kien.

DuPont objasfiuje prekonanie u vl6ken ,,Lycra"
AS/AN TEXTILE BUS/NESS, 1,566, Januflr,2002,

str.25
DuPont ATS (Apparel and Textile Science) ozndmil

zavedenie nov6ho typu elastanov6ho vldkna Type 400,
ktor6 md stred a zotavenie lep5ie neZ tvarovan6 vldk-
na, rozmerovu st6lost, I'ahk0 0drZbu a odolnost vo6i
chloru. Zatial'sa pred6va pod znadkou ,,Lycra" DP 0002
Pouliva sa hlavne pre den(my, ko5ele a i. tkaniny s
miernou roztaZnostou, hladlqim a miikhim ohmatom.
Dalej sa strudne referuje o vlastnostiach a pouZitf vldk-
na Easy Set ,,Lycra" pre fixdciu pri niZ5fch teplotdch.
PouZiva sa hlavne pre okr0hle pleteniny a tkaniny.
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