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1. A process for producing soil-repe!lent and abrasion-resistant 

monofilaments for screen fabrics, having a diameter of between 0.1 to 1.0 mm, 

from linear Silicon-modified polyethylene terephthalate, characterized in that 

0.15 to 5 weight-% of polydialkyl siloxane are inserted into the chain of the 

polymer by condensation and further characterized in that the product 

monofilament has an Si content of 0.05 to 2.0 weight-% referred to the weight of 

the monofilament.

3. A soil-repellent and abrasion-resistant monofilament produced by 

the process of claim 1 or 2, wherein the monofilament has a diameter of 

between 0.1 to 1.0 mm, consisting of a Silicon-modified polyethylene 

terephthalate, characterized in that the monofilament has a tenacity of at least 

36 cN/tex, an elongation of <44% referred to the unstretched filament, and 

simultaneously a soiling index of <10 after five soiling cycles.
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(57) Abstract

A process is disclosed for producing soil-repellent and 
abrasion-resistant monofilaments having 0.1 to 1.0 mm diam
eter from a linear PET/polydialkylsiloxane, in which the Si 
component with 0.15 to 2.0 % by weight Si content is incorpo
rated into the polymer chain. The soil-repellent and abrasion
resistant monofilament has at least 36 cN/tex solidity, less than 
44 % elongation in relation to the non-elongated filament, and 
at the same time a soiling index lower than 10 after 5 soiling 
cycles. This monofilament is suitable for producing screening 
fabrics for paper machines, fishing lines and fishing nets.

t

(57) Zusammenfassung

bis 2,0 Gew.-% in die 
schmutzabweisende und

In einem Verfahren zur Herstellung von schmutz- 
abweisenden und abrasionsbestandigen Monofiiamenten 
mit einem Durehmesser von 0,1 
linearen PET/Polydialkylsiloxan, wird die Si-Komponente 
mit einem Si-Gehalt von 0,15 
Polymerkette eingebauL Das 
abrasionsbesthndige Monofilament weist eine Fcstigkeit von 
wenigstens 36 cN/tex auf, bei einer Dehnung von < 44 %, 
bezogen auf das ungedehnte Filament, und gleichzeitig einen 
Anschmutzungsindex von < 10 nach 5 Anschmutzungszyklen 
und ist zur Herstellung von Siebgeweben filr Papiermaschincn, 
von Angelschniircn und Fischereinetzen vorgesehen.

SOILING INDEX (%)

TREATMENT

bis 1,0 mm, aus einem
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Process for Producing Soil Repellent and Abrasion-Resistant 
Monofilaments and Their Use

The invention relates to a process for producing soil- 
repellent and abrasion-resistant monofilaments of a diameter of 
between 0.1 to 1.0 mm from linear polyethylene 
terephthalate/polydialkyl siloxane for producing screen fabrics, 
as well as monofilaments for their use.

"Soil-repellent" properties for screens of paper-making 
machines are understood to be in connection with wet soiling, 
which also presupposes hydrolysis resistance. The soil repellence 
is intended to be used for extending the cleaning cycles of a 
screen, wherein cleaning is performed under a high-pressure water 
stream and, if required, by rubbing with a brush. Soil-repellent 
monofilaments are worked into industrial fabrics which are 
employed in ths wet portion, in the pressing as well as the drying 
portion of a paper-making machine. Such screens are subjected to 
moisture and temperatures far above 100°C, as well as increased 
mechanical stress during cleaning. Pure polyester monofilaments 
have disadvantages based on their tendency to soil, their 
susceptibility to hydrolysis and their relative brittleness. An 
improvement in their hydrolysis resistance was achieved by adding 
additives in the form of stabilizers. An increase in soil 
repellency was attempted, besides the addition of additives, also 
by suitable finishing treatments of the filament and 
aftertreatment of the fabric.

"Abrasion-resistant" monofilaments are understood to be 
those monofilaments with which no actual weight loss could be

REPLACEMENT PAGE (RULE 26)
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noted during fibrillation testing as well as only little or no 
fibrillations .

It was found that co-polyesters modified with siloxanes 
were excellently suited for the above field of employment, in 
spite of a concern because of their low hydrolysis resistance, 
because the characteristic of their surface can be easily modified 
thanks to improved sliding properties and smaller coefficients of 
friction, by means of which the brittleness is clearly reduced and 
soil repellency considerably improved. The flat shaped articles 
produced can be easily treated again to improve their chemical 
properties, such as hydrolysis resistance.

Polyester/polydimethyl siloxanes, wh h are available 
either in granulate form or are modified 1 additives directly 
prior to extrusion, have proven to be especially suitable. 
Polyoxysilanes of the type which constitute modified polyesters 
and are provided for use in accordance with the invention are 
known from US-A-5,123,392. The known chemically modified polymers 
are used for producing hydrophilic staple fibers, but are also 
said to be usable for fabrics made of filament yarns. The 
hydrophilic properties make possible the rapid absorption of 
moisture and are therefore mainly used in a mixture with cotton or 
wool. In their present form yarns having the hydrophilic 
properties mentioned, however, are unsuited for paper-making 
machines or fishing lines.

Silicon-modified polyesters which are suitable for 
producing fibers are also known from EP-A-0 269 023. In the 
course of producing the polymer, the silicon units are formed in a 
polyester matrix. During extrusion in air and drawing, these 
silicon units migrate into the outer envelope of the filament.

REPLACEMENT PAGE (RULE 26)
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The surface obtained acts like a hydrophobic film. The chemical
composition is not homogeneous in cross section.

It is the object of the invention to make available a
monofilament which is simultaneously soil-repellent and abrasion
resistant and homogeneous in cross section, meets the great 
demands made on an industrial fabric in respect to its chemical, 
soil-i-epelling, mechanical and abrasion-resistant properties and 
finds its use in the paper industry in particular.

of the invention is attained by means of the
0.15 to 5.0 weight-% of polydialkyl siloxane are 
chain of the polymer by co-condensation, i.e. in 

poly-condensation. ρα^ΓΟ^Μ

The object
invention in that
inserted into the 
the course of the

The-, tenacity of the monofilaments isAgreater than 3 6 cN/tex 
pnate-ro'cAu

with an^elongation of < 44% referred to the unstretched filament, 
wherein a particularly good soil repellency and little 
fibrillation occur as essential characteristic in a surprising 
manner. The soil repellency has been determined to be a soiling 
index of < 10 following five soiling/cleansing cycles, compared 
with > 14 for a polyester filament without polydimethyl siloxane.

It is practical to use a polyescer consisting to at least 
t·'·· weight=% of polyethylene terephthalate and a polydialkyl 
siloxane, wherein the polyethylene terephthalate/polydialkyl 
siloxane in the finished monofilament contains 0.05 to 2 weight-%, 
preferably 0.1 to 1.0 weight-% of silicon referred to the polymer, 
and the homogeneous mixture is extruded into a monofilament. It 
should be stressed as a particular advantage that the produced 
monofilament has a homogeneous composition over the entire cross 
section.
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A polyethylene terephthalate to be considered is/\one which

has an intrinsic viscosity of > 0.60 dl/g.
Difunctional polydiorgano siloxanes of the general formula:

R-2 r2
I I

-CO-Ri [Si-O] n-Si~R]_-CO-
I I

R2 R2

are preferably considered as copolymers, wherein Rl, R2 represent 
equal or different radicals with 2 to 20 carbon atoms.
Polydimethyl siloxanes (PDMS) with R2 = CH3 have proven themselves 
to be particularly suitable.

The silicon content in the monofilament is 0.05 to 2.0 
weight-%, in particular 0.1 to 2 weight-%, preferably 0.1 to 1.0 
weight-%.

The use of the soil-repellent monofilaments in accordance 
with the invention, having a diameter of 0.1 to 1.0 mm, in 
particular 0.2 to 0.6 mm, is particularly suited to the production 
of screen fabrics for paper-making machines.

The invention will be described in detail by means of an 
example .

Exemplary Embodiment

The production of the polymer takes place in a known manner 
by transesterification of dimethyl terephthalate and ethylene 
glycol and the addition of 3.9 weight-% of polydimethyl siloxane

REPLACEMENT PAGE (RULE 26)
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(PDMS) and manganese acetate in stirred autoclaves at 160 to 
230°C, wherein the generated methanol is quantitatively distilled 
off. The subsequent poly-condensation is performed over 200 min 
in a temperature range between 245 to 285°C and with the use of an 
antimony catalyst, wherein condensation is performed in a first 
step in a progressive vacuum (1000 -> bar) over 40 minutes and in 
a second step in a high vacuum (< 1 mbar).

The polyethylene terephthalate/polydimethyl siloxane 
(PET/PDMS) is melted at a temperature of 290°C. Extrusion takes 
place by means of a spinneret with 13 capillaries and a capillary 
diameter of 1.8 mm at a polymer flow rate of 486 g/min. The 
extruded monofilament are cooled in a water bath at 70°C. After 
cooling the monofilaments are spin-prepared and stretched to a 
residual elongation of approximately < 44%, relaxed and wound at a 
speed of 100 m/min. The resulting fiber has a soiling coefficient 
of less than 10 ( < 10) after five treatments, with a 500% 
stretching has a tenacity (Ft) of 36.1 cN/tex at an elongation 
(Dt) of 38.8% referred to the unstretched monofilament.

However, in place of the PET/PDMS as the polymer it is also 
possible to start with pure, commercially available polyester 
(polyethylene-terephthalate) and to add polydimethyl siloxane 
(PDMS) upstream of the extruder by means of a metering device.

The following method was developed for the determination of 
the soil-repellent effect of monofilaments for screen fabrics for 
paper-making machines:

Principle of the Testing Method
(Soiling Test)

REPLACEMENT PAGE (RULE 26)
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Rust-resistant small steel plates are exactly wound with 

three layers of the monofil. After rinsing out the spinning 
preparation and colorimetric measurements, the top of the sample 
is soiled eight times in accordance with a fixed method by means 
of "transfer printing" with wet newsprint in an ironing press at 
130°C. Following colorimetric measuring, cleansing, drying and 
another colorimetric measurement are performed in a specific 
manner. This soiling/cleansing process is performed five times in 
a row for the simultaneous determination of the "soil release" 
properties. At each stage the DL* (D65)-values are indicated as 
quantitative results, with the cartels before they were first 
soiled respectively used as references. DL* (D65) corresponds to 
the brightness difference between the sample and the reference in 
daylight. To exclude the effects of color differences in the 
samples, the brightness decrease in percent is indicated, which is 
defined as

Al = - [DL·*] / L*o x 100

and is called the soiling index.

Principle of the Test Method
(Fibrillation Test)

To determine the fibrillation of monofilaments for screen 
fabrics for paper-making machines, a bundle of monofilaments of 
the same kind is beaten against a standardized solid body for 10 
minutes at a frequency of 2000 to 3200 rpm.

REPLACEMENT PAGE (RULE 26)
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The results of the fibrillation test are combined below,

wherein the grading has th 'allowing meaning:

Grading of the Fibrillation

0.0 - 0.5 : no or very weak fibrillation
0.5 - 1.5 : weak fibrillation
1.5 - 3.5 : moderate to strong fibrillation
3.5 - 4.5 : very strong fibrillation
> 4.5 : very great damage

The fibrillation test results are collected in the 
following table.

Table

1----------------------------

| Example
1
I

----------------- I

Grade at Beat Frequency [rpm] |
2000 2500 3000 3200 |

I1
1 i 0.0 0.1 0.5

1
2.5 |

1 2 0.5 1.0 0.9 4.5 |
1 3 0.4 1.1 1.5 5.0 |
1 4
1

0.2 0.8 1.0 5.0 |
_________ 1

Example 1 shows the result with the monofilament in accordance 
with the invention, wherein no fibrillation at all occurs at 2000 
beats per minute, while at 3200 beats a fibrillation of less than

REPLACEMENT PAGE (RULE 26)
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half that of the prior art occurs. Example 2 shows the result 
with a polyester made "soil-repellent" by means of a 
fluoropolymer, and the Examples 3 and 4 standard polyesters. The 
invention will be described in more detail by means of the 
drawings.

Furthermore, the monofilaments produced in accordance with
the invention from PET/PDMS are less rigid tftan known 
monofilaments.

Shown are in:
Fig. 1, a force/elongation diagram
Fig. 2, soiling test results
Fig. 3, results of the fibrillation test.
From the force/elongation diagrams in Fig. 1 it can be seen 

that in a surprising manner the ,tenacity of the monofilament in 
accordance with the invention has not been reduced by 
copolymerization.

The values of the soiling indices represented in Fig. 2 
show the effects of successive "soiling/cleansing" cycles. Mean 
values of two samples after soiling and cleansing are respectively 
represented. The curve 1 represents the monofilament fiber in 
accordance with the invention. Curve 2 represents a comparison 
fiber of polyester in accordance with the prior art, i.e. without 
the polydimethyl siloxane component. Following (five) 5 
soiling/cleansing cycles, indices below 10 are attained with the 
monofilament in accordance with the invention. '

Fig. 3 shows in the form of photographs the results of a 
fibrillation test. Fig. 3a shows a polyester with a fluoro
polymer; Fig. 3b the monofilament in accordance with the 
invention. It can be seen from this that the monofilament in

//■
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accordance with the invention shows considerably less
fibrillation. Under the same conditions, a sample made of
polyethylene terephthalate in accordance with the prior art even
shows a large weight reduction.

In the soiling test the monofilament fiber in accordance 
with the invention results in an improvement by at least a factor 
of 1.5 in respect to the prior art. The soil repellency of the 
fibers modified with siloxanes shows a clear improvement in 
comparison with the standard and approximately corresponds to that 
of the fluorine-containing special fibers which are questionable 
for reasons of environmental load. The abrasion resistance of the 
fibers is clearly increased in respect to the prior art. The 
monofilaments in accordance with the invention are preferably 
suited for use in paper-making machine fabrics.

REPLACEMENT PAGE (RULE 26)
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A process for producing soil-repellent and abrasion-resistant 

monofilaments for screen fabrics, having a diameter of between 0.1 to 1.0 mm, 

from linear Silicon-modified polyethylene terephthalate, characterized in that 

0.15 to 5 weight-% of polydialkyl siloxane are inserted into the chain of the 

polymer by condensation and further characterized in that the product 

monofilament has an Si content of 0.05 to 2.0 weight-% referred to the weight of 

the monofilament.

2. A process in accordance with claim 1, characterized in that the 

Silicon-modified polymer is extruded into an aqueous solution.

3. A soil-repellent and abrasion-resistant monofilament produced by 

the process of claim 1 or 2, wherein the monofilament has a diameter of 

between 0.1 to 1.0 mm, consisting of a Silicon-modified polyethylene 

terephthalate, characterized in that the monofilament has a tenacity of at least 

36 cN/tex, an elongation of <44% referred to the unstretched filament, and 

simultaneously a soiling index of <10 after five soiling cycles.

4. A monofilament in accordance with claim 3, characterized by a 

fibrillation grade <0.1 at 2000 rpm.

5. The use of the monofilament of claim 3 or 4 or the product 

monofilament of claim 1 or 2 in the production of screen fabrics for paper

making machines, fishing lines or fishing nets.

DATED this 3rd day of April 1997

RHONE-POULENC VISCOSUISSE SA

WATERMARK PATENT & TRADEMARK ATTORNEYS
290 BURWOOD ROAD
HAWTHORN VICTORIA 3122
AUSTRALIA
LCG:JGC:KR DOC 11 AU6935894.WPC
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6. Use of the soil-repellent and abrasion-resistant 

monofilament with a diameter of between 0.1 to 1.0 mm, consisting 
of a silicon-moaified polyethylene terephthalate, with a tenacity 
of at least 36 cN/tex, an elongation of < 44% referred to the 
unstretched filament, and simultaneously a soiling index of < 10 
after five soiling cycles, for producing screen fabrics for paper
making machines, as well as fishing lines and fishing nets.
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Treatment

Fig. 2
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L2J entnehmen I—J

• Beaoodere Kategorien von angegebenen Verdffentlichungen : T Spitere VerfifTentlichung, dienach deminternationriea Anmddedatum

•A' VertffenUichung, die den allgemeinen Stand der Technik deGniert,

Έ ilterca Dokument, du jedoch ent am, Oder nach dem intemationalen Tbeorie angegeben itt
Anmddedatum veroffentlicht worden irt VertiTentlichung von beaonderer Bedcutung; die beantpruchtc Erfiodung

'L* VerdfTentlichung, die reeirnet itt, dnen Priorititumpruch zweifdhaft er- kaan allein aufjmmd dieaer Vcrtffenttichung nicht alt neu Oder auf
■chdnen zu lasen, oder durch die daa Vertffentlichungadatum einer erflnderiacber Tidgkeit benihead betrachtet werdta
anderen im Recherchenbericht genannten Veriffentlichuni. belegt wwden ·γ· VcrtfTentlichung von beaondenr Bedcutung; die beantFrochta Erfindunj 
acUoder die aua ernem utderen bcaonderen Grund anrpbcr. iit(wsr ^ht alt auf erflnderiachcr Titigkeit berubend betrachtet
auagefuhrt) werden, wenn die Verfiffentlichung mit einer Oder mehreren anderen

'O' Verfiffentlichung, die rich auf one mOndliche Offrabwmg, VerbffentUchungen dieaer Kategone in Vertindung «tracht wird und
einc Bcnutzung* cine Auuteilung oder anderc Mifinihmcn bczicht diese iUr F^nyyiann nibcUcgend wt

*P* VertfTentlichung, die vor demintemationalen Anmeldedatum, abernach ... v-ctrr—μ. μμμ.λ n.t.ntr.mtu.dem bCMupmchten Prioritatedatum vertffcntlicht worden itt & ^«““'chung, die Mitglicd derselben Patentfamilie itt
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Abacndedatum dea intematiooalen Recbcrchenberichte

28. 11. 94

Name und Poetanachrift der Internationale Rccherehenbchtote
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Tel. (+31-70) 340-2040, Tx. 38 65! epo nl,
Fax: (+31-70) 340-3016

Bevoilmlchtigter Bedienateter

Tarrida Torrell, J
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PCT/IB 94/00183
I C^Fortaetzung) ALS WESENTLICH ANGESEHENE UNTEFLLAGEN

INTERNAT1ONALER RECHERCHENBER1CHT

I Kitegorie* Bezeichnung der Veroffentlichung, >owdt erforderlich unter Angabe der in Brtracht kommcnden Tale Bar. Anapruch Nr.

A PATENT ABSTRACTS OF JAPAN
vol. 9, no. 218 (C—301) 5. September 1985 
& JP.A.60 081 313 (TOURE MONOFUIRAMENTO 
KK) 9. Mai 1985 
siehe Zusammenfassung
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A PATENT ABSTRACTS OF JAPAN
vol. 9, no. 218 (C-301) 5. September 1985 
& JP,A,60 081 312 (TOURE MONOFUIRAMENTO 
KK) 9. Mai 1985
siehe Zusammenfassung
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A PATENT ABSTRACTS OF JAPAN
vol. 10, no. 49 (C-330) 26. Februar 1986 
& JP,A,60 194 118 (UNITIKA KK) 2. Oktober 
1985
siehe Zusammenfassung
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CA-A- 1282196 26-03-91
JP-A- 63165432 08-07-88

WO-A-9318086 16-09-93 FR-A- 2688509 17-09-93

FormbiaU PCT/ISA/210 (Anhaai PMaatllunlUaXJull !♦»)


