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(54) Title: CABLE TAPE AND METHOD FOR MANUFACTURING A CABLE TAPE

(57) Abstract: The invention relates to a cable tape, based on at least one fibrous web, in which fibrous web at least 0.5 % by weight,
calculated on the weight of the cable tape, of thermoplastic microspheres which may or may not be partly or wholly expanded and,
if desired, an effective amount of a water-swelling powder is incorporated, and to a method for the manufacture of such a tape and

to cable manufactured using the tape.
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Title: Cable tape and method for manufacturing a cable tape

X The invention relates to a cable tape, based on a fibrous web, aswell
as to a method for manufacturing such a cable tape and to cables in which’
such a cable tape is incorporated.

When manufacturing cables, for instance telecommunication cables,
industrial (flexible) cables or energy cables (medium, high and ultra high
voltage), a cable tape is often provided between the core or vein and the
sheath, together, or not, with one or more other layers, for instance the copper
wire screen in an energy cable. The function of this tape is often twofold, on
the one’: hand to provide longitudinal watertightness and on the other hand to
fill up empty spaces in the cable, so that this tape can serve as a bedding for
an overlying layer, such as the copper wire screen in an energy cable.

The longitudinal watertightness is obtained by incorporating a
water-swelling material, swelling powder, into the tape, while the ﬁlling
properties are often obtained with a thick tape, obtainable, inter alia, by
providing a foam or foamy structure; more bedding, also called cushionin_g.

The current types of cable tape for these applications are nearly
always manufactured by uniting two layers of basic web, a layer of swelling
powder being provided between the two layers. To obtain the filling effect,
often an additional, third layer of base web, or, ageéan alternative to the
covering web, a layer of foam is often applied by lamination. Owing to this
large number of operations, the cost price of the material is, as a rule,
prohibitively high for these applications. _

From EP-A-0 271 171, a cable tape is known consisting of a carrier
material in which or on which thermally expandable microcapsules are
provided. This known cable tape has a high content of microcapsules (typically
more than 20% by weight) and, preferably, different types of microcapsules are
used. For this reason, also, several process steps are necessary for expanding

such a cable tape, which is disadvantageous.



10

15

20

25

WO 01/75906 PCT/NL01/00275

Further, from the German Offenlegungsschrift 30 48 912, a
p;ztrolate composition for use in energy cables is known which composition
comprises microcapsules. According to this publication, thel cable is filled with
the ~petrol:ate composition and, subsequently, fhe cable is subjected to
conditions wherein the microcapsules expand. This method is also laborious
and requires several process steps. Moreover, according to this publication, the
microcapsules are used to influence the dielectric constant of the petrolate and
not to improve the longitudinal watertightness.

Accordingly, it is one of the objects of the invention to provide a
cable tape which is simple to produce and, in addition to filling properties, can
also have swelling properties.

In a first embodiment, the invention concerns a cable tape, based on
at least one fibrous web, in which fibrous web at least 0.5 % by weight,
calculated on the weight of the cable tape, of thermoplastic microspheres and,
if desired, an effective amount of water-swelling material is incbrpofated. '

Surprisiﬁgly, it has appeared that such a cable tape, where the
microsphei'es are present in the web instead of substantially only on its
surface, is simple to produce in one step, while its quality is at least as good, if
not better, than the current products which are manufactured in a number.of
separate steps from a number of discrete layers. The swelling powder that is '
preferably present can be present in and/or on tl‘q{@wveb, while the same

advantages with respect to the simplicity of manufacture and the quality of

" the cable tape are obtained.

Surprisingly, it has also appeared that in the presence of swelling
powder in and/or on the web, the microspheres in the web considerably
increase the swelling properties of the web in water, in particular its swelling
rate. The swelling properties, especially the swelling rate, are particularly
favourably influenced if at least a part of the swelling powder is present on the

web.
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In 4 further embodiment, the cable tape according to the invention
is characterized in that it is obtainable by manufacturing an unbound base
web, providing a binding agent in the web, and binding the Web by drying and
curing of the binding agent, while the non-expanded, thermoplastic .
microspheres and, if desired, the water-swelling powder, are incorporated in
and/or on the basic web at any moment prior to the drying or prior to the
drying and curing of the binding agent, and the microspheres are expanded
during or after the drying or during or after the drying and curing of the
binding agent.

The invention also relates to a method for manufacturing the cable
tape, by manufacturing a base web, providing a binding agent in the web, and |
binding the web by drying and curing the binding agent, while the water-
swelling powder and non-expanded thermoplastic microspheres, at any
moment prior to the drying, or prior to the drying and curing of the binding
agent, are incorporated in the base web, and, during or after drying, or during
of after drying and curing of the binding agent, the microspheres are ‘
expanded. |

It is particularly surprising that this web can be manufactured in
such a simple manner, while, to the present day, in practice, always multi-step
processes were used, with their inherent problems. | |

The cable tape according to the invenh%g!%iﬁ, in its simplest form, is
built up from two or three components. The base web, which is the starting
point, is a standard base web, originating from a carding machine or spunbond
machine for manufacturing non-woven webs. A woven can also be used.

The fibres of the base web are selected from natural fibres and
synthetic fibres or a combination thereof. More in particular, polyester fibres,
polypropene fibres, acrylic fibres, glass fibres, carbon fibres, polyamide fibres,
aramid fibres and mixtures of two or morg..of these types of fibres are used.
The weight of the base web can vary within broad limits, depending on the

application. Current weights are from 10 g/m? to 250 g/m?2, preferably from 25
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to 100 g/mz. During manufacture, the web is bound with a binding agent,
izvhich, after drying or after drying and guring, gives the structure to the tape.
Current binding agents are polyacrylatés, s@yrene-butadiene rubbefs, vinyl
acefate, homo and copolymers and polyvinyi’alcohol.

The expanded thermoplastic microspheres form the second group
and consist of a thermoplastic skin, containing a gas. These microspheres are
obtained by heating non-expanded spheres, provided with a blowing agent, to
the correct temperature whereupon they expand. Such microspheres are, inter
alia, commercially available under the name Expancel ™ of Akzo Nobel. The
thermoplastic polymer of which the cover consists can be based on methyl
methacrylate and acrylonitrile, or on methyl methacrylate, acrylonitrile and
vinylidene chloride. As a blowing agent, an drganic material, such as an
aliphatic hydrocarbon gas, for instance isobdtdne pentane or iso-octane, is
provided in the mlcrospheres The diameter and the amount of m1crospheres
together with the thickness determme to a large extent the ﬁllmg propert1es
(bedding properties) of the tape. The tape has a thickness of preferably 0.2 to 5 |
mm, more in particular 0.25 to 3 mm. The amount of microspheres is at least
0.5 % by weight and at most 40 % by weight. Preferably, this amount is .
between 5 and 25% by weight, most preferably between 10 and 20% by Weight.

The microspheres are preferably added to the standard binder ‘
formulation together with special auxiliary agen @;Whmh provides for the non-
expanded spheres to be and to remain homogeneously distributed in the
impregnated web.

| Upon heating of the microspheres, from the interior of the web, the
fibrous structure will also deform (become thicker) and thus obtain its
"cushioning" properties (thickness, volume and, most of all, resilient or
bedding properties).

The third component is a water-swelling powder, also called "super
absorber". These materials are already con&monly used in cable tape, and

therefore do not need further elucidation.
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The swelling powder is preferably strewn on top of the web and
covers the top layer; the binder on the surface will serve as an adhesive
medium.

‘ Tt has appeared that swelling powder in and/or on the web, together
with microspheres in the web, gives considerably better swelling properties, in
particular a higher swelling rate, to the web, than when there are no
microspheres in the web.

Apart from these main components, the web optionally contains
other auxiliary substances, such as conductive materials (for instance metal
particles), shielding or low-conductive materials (for instance soot). In
particular for the manufacture of conductive, shielding or low-conductive
tapes, it is desired to incorporate this sort of componénts. This effect can also
be obtained by providing conductive fibres in the web in a suitable manner.

The invention also relates to a cable, more in particular a
telecommunication cable, industrial (flexible) cable and energy cable (medium
high and ultra high voltage), manufactured ilsing the cable tape according to
the invention. | '

The cable tape is manufactured with the aid of conventional
equipment, which only needs to be adapted for providing the microspheres and
the swelling powder. -

In the appended ﬁgures a number of Q@sﬂ)lhmes for this
manufacture are given. These are examples of possible embodiments, without,
however, being limited thereto.

’ All variants shown are based on a conventional carding machine
which produces as carding webs or unbound base webs an upper web 1 and a
Jower web 2, which are pressed and united at 5. Each web separately, or the
assembly of upper and lower web, is subsequently provided through a foam
foulard 38, with binding agent, in which the not yet expanded microspheres are
dispersed, after which the web is dried in a dryer (not shown) or dried and

cured.
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In the first method, the swelling powder is strewn on the lower web
at 4. |

With this method, the microspheres are incorporated in the web
thr(;ugh the binding agent, while the swelling powder particles are bound in
and on the single web with the binding agent. In or after the dryer, the
microspheres expand. Depending on the desired form of delivery, the web is
subsequently delivered at full machine width or cut to the desired width,
which is typically between 5 mm and 200 mm. It is also possible for this
cutting to take place subsequently at the cable manufacturers'.

In a second method, the lower Web is first bound in the foulard with

binding agent, after which the powder is strewn onto it, followed by uniting

- with the upper web 1 and pressing together 5. The remainder of the treatment

is as described hereinabove for method ‘1.

According to a third method, powder is only strewn onto the web
after the foulard 8, optionally followed by pressing-on and, optionally,
applying a thin covering web 6.

In the fourth variant, the upper web 1 as well as the lower web 2 are
separately bound with foulards 3, after which the lower web 2 is strewn with
the powder, united and pressed at 5 and further processed as in the first .
method.

With all methods, after the drying, or ﬁ@er the drying and curing,
optionally, calendering can take place, while for special variants, the cable
tape obtained in one step can be further treated, for instance by combining two
1ayérs, combining with another web, adding a fabric inlay, a surface treatment
and the like.

The invention will presently be elucidated in and by two examples.

Example 1
A fibrous web consisting of a pofyester fibre with a weight of 27 g/m?

was impregnated by means of a foam foulard with 20 g/m? of a polyacrylate
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binder dispersion, to which non-expanded microspheres (Expancel ™ 007,
Akzo Nobel, with a particle size of 14 pm) had been added. For the dispersion,
th1s gave a distribution of 15 g/m? binder and 5 g/m2 microspheres.

Directly after impregnation, an amount of 25 g/m? swelling powder
was strewn onto the still wet web. Subsequently, the web was dried at 130°C,
whereby, on the one hand, the binding agent cured and, on the other hand, the
microspheres expanded. The thickness of the web increased from 0.45 mm to
1.2 mm, which demonstrates that with microspheres in the web, a cable tape

with a low weight (47 g/m?) still obtains a much higher thickness (270%

~ higher) and bedding, without a foam layer being necessary.

Example 2

A fibrous web consisting of a polyester fibre with a w,eight. of 22 g/m?
was impregnated by means of a foam foulard with 22 g/m? of a polyacrylate |
binder dispersion, ‘to which a low percentage of non-expanded microspheres, of
the type Ef(pancelTM 007 of Akzo-Nobel, had been added: 95 % by weight of |
binder and 5 % by weight of microspheres. Directly after impregnation, an
amount of 15 g/m?2 swelling powder was strewn onto the wet web.
Subsequently, the web was dried at 130°C, whereby, on the one hand, the web
was dried, or dried and cured, and, on the other @g?‘d’ the microspheres
expanded. Thereupon, the web was calendered with the swelling powder to a
thickness of approximately 0.30 mm. In comparison to the situation without
micfospheres, it appeared that, by adding a low percentage thereof, the
swelling height in the first minute increases from less than 60% to over 80% of

the maximum swelling height.
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Claims

1 A cable tape, based on at least one fibrous vsféb, in §vhich fibrous web
at least 0.5% by weight, calculated on the weight of the cable tape, of

non- expanded, pre-expanded or expanded thermoplastic microspheres and, if
desired, an effective amount of water swelling powder are incorporated.

2. A cable tape according to claim 1, obtainable by manufacturing a
base web, providing a binding agent in the web, and binding the web by
drying or by drying and curing of the binding agent, wherein the non-
expanded, thermoplastic microspheres and, if desired, the water-swelling
powder are incorporated in the basic web at any moment prior to the drying or
prior to the drying and curing of the binding agent, and the microspheres are
expanded during or after drying, or during or after drying and curing of the
binding agent. |

3. A cable tape according to claims 1 or 2, wherein the amount of
water-swelling powder is between 5 and 70% by weight, calculated on the
weight of the cable tape. -
4. A cable tape according to claims 1 - 3, which has a thickness of .
0.2 to 5 mm, preferably 0.25 to 3 mm. | o

5. A cable tape according to claims 1 - 4, %ﬁ\ich has a width of 2 to
4000 mm, preferably of 10 to 1000 mm.

6. A cable tape according to claims 1 - 5, wherein the amount of
exp'anded, thermoplastic microspheres is between 0.5 and 40% by weight,
preferably between 1 and 25% by weight, more preferably between 5 and 20 %
by weight, calculated on the weight of the cable tape.

7. A cable tape according to claims 1 - 6, wherein the average diameter
of the not yet expanded thermoplastic microspheres is between 10 and 100 pm.
8. A cable tape according to claims 1 - 7, wherein the fibres of the

fibrous web are selected from the group consisting of natural and synthetic
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fibres, more in particular polyester fibres, polypropylene fibres, acrylic fibres,
élass fibres, carbon fibres, polyamide fibres, aramid fibres and mixtures of two
or more of these types of fibres. ) |

9. A cable tape according to claims 1 8, wherein the web has filling
properties and bedding properties.

10. A cable tape according to claims 1 -9, wherein the tape is suitable
for use in telecommunication cable, industrial (flexible) cable and/or energy
cable (medium, high and ultrahigh voltage).

11. A cable tape according to claims 1 - 10, wherein the web is
insulating, low-conductive or conductive.

12. . A method for manufacturing a cable tape according to claims 1- 11,
comprising manufacturing a base web, providing a binding agent in the web,
and binding the web by drying or by drying and curing of the binding agent,
wherein the water-swelling powder and the non-expanded, thermoplastic
microspheres are incorporated in the basic web at any moment f)ﬁdr fo the
drying or prior to the drying and curing of the binding agent, and the
microspheres are expanded during or after drying or during or after drying
and curing of the binding agent. .

13. A method according to claim 12, wherein the non-expanded, the -
pre-expanded or the expanded thermoplastic microspheres are dispersed in the
binding agent and are incorporated in the basic ‘@b together with the binding
agent.

14. . A method according to claim 12 or 13, wherein the drying, or the
drying and curing takes place at a temperature of 100 to 250°C, preferably of
120 to 160°C, and the expansion of the microspheres takes place at a
temperature of 75 to 200°C.

15. A cable comprising at least one core or vein, a cable tape and a
sheath, such as an insulating sheath, whexein as cable tape, a cable tape

according to claims 1 - 11 is used.
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16. A cgble according to claim 15, in the form of a telecommunication
cable, industrial (flexible) cable and/or an energy cable (medium, high and

ultra high voltage).
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