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THE FRICTION COEFFICIENT OF LINEAR AND AREAL
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In the paper the problem of measuring of statical and dynamical friction coeffient of fibers and areal textiles is
solved. It is also shown that the friction coefficient has an anisotropy that can be quantified through the index

of friction which is defined also in that paper.

er Arbeit wurde geldst das Problem der Messun

g eines Koeffizients der statischen und dynamischen

In d
Reibung von Fasern und Flachen-Textilien. Es ist auch bewiesen, dass der Reibungs-Koeffizient eine
Anisotropie hat, die man quantitativ beschreiben kann mit der Hilfe eines Reibungs-Indexes, der in dieser

Arbeit definiert wurde.

PaspaGorama mpo6aema H3MCpeHAS KO3 (DHIHEHTa CTATHYECKOTrO < AAHAMHYECKOIO TPEHHS BOJOKOH H
IIIOCKAX TeKCTHIBHBIX MATEDHAJIOB. Ilokasano, uto xosthdunmenT TPeRHA 00NajiaeT aHH3OTPOLHEH, KOTOpyI0
MOXKHO KOIHYECTBCHHO BBIPA3HTH C HOMOIIBIO OIPEJCTICHAOTO B CTaThe MHIEKCA TpeHHs.

V préci sa riesi problém merania sucinitela statického

a dynamického trenia vidken a plodnych textilii. Je tiez

dokazang, Ze koeficient trenia ma anizotropiu, ktorti je mozné kvantitativne vyjadrovat pomocou indexu

trenia, definovaného v praci.

The friction is one of the many effects playing
the very significant role not only in the live but also
in technical, scientific and textile praxis. In most
important cases the friction is being met between
the solid materials. The quantification of the solid
material friction is being made through the friction
coefficient, that is defined with the Coulomb friction
law [1]. For the friction estimation some theoretical
idea can be used [2], but for the technical
application the friction coefficient has to be

measured, because the friction coefficient is-

dependent on all factors appearing in the praxis as
the geometrical, physical, chemical and surface
effects and interaction of surfaces are.

The measuring of the coefficient of friction
material couple s exceedingly important and
extended in textile fields [3,4], namely between
fibres and compact solid materials, between fibres
tself and between areal textiles. In that paper the
measurings of the friction coefficient between fibres
and areal textiles are made, on the new simple self
developed and made tribometer based on the
classical principle of the slope plane [5,6]. Its
principle is on the fig. 1. At the measurements of the
coefficient of friction of two fibres the one is put
around the other and the friction angle at the
beginning o, and stopping o, of fibre motion is
measured. The statical f, and kinetical f, coefficients
of friction has been calculated after the well known
formula, so that

fs,k = tga bs (1)
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The same measuring technology has been
done also for the measuring of the friction
coefficient of the areal textiles. On the tribometer
the couple of the following fibres and areal textiles
have been measured: fibres carbon/carbon,
carbon/glass, carbon/cotton and areal textiles:
polypropylen web fabric/polypropylen web fabric,
polypropylen web fabric/cotton twist  woven,
cotton twist woven/cotton twist woven. The areal
textile fabric friction coefficients have been also
measured in dependence on the mutual
orientation of textiles inorder to establish the
anisotropy of the friction coefficient. The results of
the measurements are summarised in the following
tables. :

Table 1
Friction coefficients of fibres

Friction couple Friction coefficient

statical kinematical
carbon/carbon 0.30 0.22
carbon/glass 0.34 0.20
carbon/cotton 0.64 0.42
cotton/cotton 0.26 0.24

It is shown that the friction coefficient is also
dependent on the weight which has been hung on
the put around fiber. The dependence is
approximately linear as it is shown on the fig. 2.
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Table 2
Friction coefficient of areal textiles

Friction couple Friction coefficient Anisotropy
statical  kinetical index A
As Ak
Polypropylen webs/
polypropylen webs 0,54 0,51 0,003 0,003
Polypropylen webs/
cotton twist woven 0,74 0,58 0,08 0,003
Cotton twist woven/
cotton twist woven 0,97 notiron 0,65 0,226 0,11
0,61 iron 0,51 0,07 0,001

anisotropy

_fibres

Fig. 1 .
The principle of measuring of friction coefficient.
@ is the angle of the anisotropy.
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Fig. 2
The dependence of the friction coefficient f. (statical) and f, kinetical
on the mass of weight acting on the overhanged fibre.
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The first friction couple has been shown no
anisotropy while the all other ones have been
shown the observable anisotropy in the friction
coefficient. If it will be accepted as a measure of
friction anisotropy the anisotropy index A of the
friction

A = (Frae = Fricd/ (e + T @

where £, .. are the maximal, minimal values of
the friction coefficient in dependence on the angle
measurements, one can estimate the anisotropy of
friction. The anisotropy indexes A of friction are
introduced in the last column of the table 2. From
these values it is seen that for the friction couple
polypropylen  web/polypropylen. webs no
anisotropy of the friction coefficient has not been
observed. The anisotropy of the other textile
couples differ in anisotropy index with in one order
that means the anisotropy is in these cases
significant. The anisotropy of the kinetical friction
coefficient is not so prominent as the anisotropy of
the statical one.

In the paper it has been shown that the
tribometer used for the friction coefficient of linear
and areal textiles can be measured.
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SOUCINITEL TRENI DELKOVYCH A PLOSNYCH TEXTILI{
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Treci sily hraji velkou Ulohu v mnoha tech-
nickych aplikacich. Treci Vlastnosti jsou kvantifiko-
vany soucinitelem treni, coz je velmi slozita veli€ina,
kterd musi byt uréovana pro vétsinu technickych
podminek méfenim. V &lanku je uvedena jedna
Z mozZnych metod méfeni souCinitele tfeni viaken
a plosnych textilii na tribometru viastni konstrukce,
zaloZzeném na naklon&né roving. Na tomto tribo-
metru byly méfeny souginitelé treni jak izolovanych
viaken pfi kolmém prekiizeni, tak i viaken tvofici
plosné utvary, jak je znazoméno na obr. 1. Soucini-
tel tfeni byl ur&ovan z tangenty Uhlu, pii ktorém se
uvedl treci pfedmét do pohybu (staticky souginitel
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tfeni) a tangenty uhlu, pii kterém doslo k zastaveni
tieciho télesa (dynamicky souginitel tfeni). Touto
metodou byly méfeny souginitels tfeni uhlikovych
viaken, souginitelé treni mezi uhlikovymi vigkny
a vlakny sklenénymi, mezi uhlikovymi vlakny a ba-
vinénou pfizi a mezi bavinénou piizi. Dale byly
méfeny sougdinitele treni mezi dvojicemi tkanin
poIypropylen/polypropylen; polypropylen/bavina
a bavina/bavina. Méreni ukazala anizotropii sou-
Cinitele tfeni tkanin. Pro hodnoceni anizotropie
soucinitele tieni byl v ¢lanku zaveden index
anizotropie souginitele treni, ktery je mirou jeho
anizotropie.
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