Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2204967 C 2006/08/01

(11)(21) 2 204 967

12y BREVET CANADIEN
CANADIAN PATENT

13) C

(22) Date de depot/Filing Date: 1997/05/09

(41) Mise a la disp. pub./Open to Public Insp.: 199/7/11/10
(45) Date de délivrance/lssue Date: 2006/08/01

(30) Priorité/Priority: 1996/05/10 (DE196 18 775.3)

51) Cl.Int./Int.Cl. DO4H 7/00 (2006.01),
DO4H 13/00(2006.01)

(72) Inventeurs/Inventors:

GROH, WERNER, DE;
PROFE, HANS-JURGEN, DE;
SCHOPS, MICHAEL, DE

(73) Proprietaire/Owner:
JOHNS MANVILLE INTERNATIONAL, INC., US

(74) Agent: BERESKIN & PARR

(54) Titre : DOUBLURE INTERIEURE DE BASE - FABRICATION ET UTILISATION
(54) Title: BASE INLINER, PRODUCTION THEREOF AND USE THEREOF

(57) Abregé/Abstract:

Disclosed Is a base inliner comprising a textile sheet material and a reinforcement, wherein said reinforcement absorbs a force so
that, in a stress-strain diagram (at 20°C), the load at an elongation within the range between 0 and 1% differs by at least 10% at at
least one location for said base Inliner with said reinforcement compared with said base Inliner without said reinforcement,
preferably by at least 20%, particularly preferably by at least 30%. The base Inliner is useful for producing optionally bituminized

roofing and sealing membranes.

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191

,
L
X
e
Senchee f
L S S \
ity K
X : - h.l‘s_‘.}:{\: .&. - A L~

A7 /7]
o~




CA 02204967 1997-05-09

HOE 96/T 010

Abstract;

Base inliner, production thereof and use thereof

Disclosed is a base inliner comprising a textile sheet material and a
reinforcement, wherein said reinforcement absorbs a force so that, in a
stress-strain diagram (at 20°C), the load at an elongation within the range
between 0 and 1% differs by at least 10% at at least one location for said
base inliner with said reinforcement compared with said base inliner
without said reinforcement, preferably by at least 20%, particularly
preferably by at least 30%. The base inliner is useful for producing

optionally bituminized roofing and sealing membranes.
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Description

Base inliner, production thereof and use thereof

The invention relates to a base inliner which is especially useful as base

inliner for producing roofing membranes or as tarpaulin or sheet.

Base inliners for roofing membranes have to meet a wide variety of
requirements. First, for instance, there is a need for adequate mechanical
stability, such as good perforation resistance and good tensile strength, to
withstand, for example, the mechanical stresses of further processing,
such as bituminization or laying. In addition, there is a need for high

resistance to thermal stress, for example the thermal stress of

bituminization, radiant heat and flying brands. There has therefore been no

shortage of attempts to improve existing base inliners.

For instance, it is already known to combine nonwovens based on
synthetic fiber webs with reinforcing fibers, for example with glass fibers.
Examples of such sealing membranes may be found in GB-A-1,517,595,
DE-U-77-39,489, EP-A-160,609, EP-A-176-847, EP-A-403,403 and EP-A-
530,769. The fiber web and reinforcing fibers are joined together in this art

either by adhering by means of a binder or by needling together the layers

composed of different materials.

It is further known to produce composite materials by knitting or sew-knit

techniques. Examples thereof may be found in DE-A-3,347,280,
US-A-4,472,086, EP-A-333,602 and EP-A-395,548.

DE-A-3.417 517 discloses a textile interlining having anisotropic properties
and a process for producing it. The interlining consists of a substrate which

has a surface that melts below 150°C and reinforcing filaments that melt at
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above 180°C, which are fixed to the surface in a parallel arrangement. In
one embodiment, the substrate can be a nonwoven supporting, on one of
its surfaces, fusible adhesive fibers or filaments provided for producing an

adhesive bond between the parallel reinforcing fibers and the nonwoven.

US-A-4,504,539 discloses a combination of reinforcing fibers in the form of

bicomponent fibers with nonwovens based on synthetic fibers.

EP-A-0,281,643 discloses a combination of reinforcing fibers in the form of
a network of bicomponent fibers with nonwovens based on synthetic fibers,
wherein the weight proportion of the network of bicomponent fibers is at

least 15% by weight.

JP-A-81-5879 discloses a composite provided with a netlike reinforcing

matenial.

GB-A-2,017,180 discloses a filter material composed of inorganic web

material and metal wires, which is used for waste air cleaning at high

temperatures (higher than 300°C).

DE-U-295 00 830 describes the reinforcement of a glass web with
synthetic monofils. These reinforcing monofils do not contribute
significantly to the load at low elongations in the sealing membrane.
However, they have a distinctly higher ultimate tensile stress extension
than the glass web; thus, the sheetlike integrity of the sealing membrane is
ensured even in the event of deformations which can lead to the rupture of
the glass web. The shrinkage of the synthetic monofils is higher than the
shrinkage of the glass web and can lead to waviness in the sealing

membrane.

DE-A-3,941,189 likewise discloses a combination of reinforcing fibers In

the form of a yarn warp with nonwovens based on synthetic fibers, which
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can be joined together in a wide variety of ways. It is emphasized in this
reference that the Young’s modulus of the reinforced base inliner does not

change compared with an unreinforced base web.

However, there are a number of applications for which a high modulus at
low elongations is desired at room temperature, too. This high modulus
improves the handleability, especially in the case of lightweight

NONWOVENS.

Depending on the requirements profile and also on cost considerations, the
load at low elongations in the reinforced base inliner can be split in various

ways between the textile sheet material and the reinforcements.

A suitable measure for how the load at a stated elongation is split is the

ratio of this load at a measuring temperature of 20°C to the load at 180°C.

Base inliners having a so defined ratio of 3.3, as described in DE-A-

3,941,189, do not show any noticeable improvement in the load at stated

elongation at room temperature.

It is an object of the present invention to develop a base inliner which has a
distinctly improved load at low elongation over the entire temperature

range.

Surprisingly, the load at elongations below 1% improves, significantly even

at room temperature, when this ratio is less than 3 (three).

The present invention accordingly provides a base inliner comprising a
textile sheet material and a reinforcement, wherein said reinforcement
absorbs a force so that, in a stress-strain diagram (at 20°C), the load at an
elongation within the range between 0 and 1% differs by at least 10% at at

least one location for said base inliner with said reinforcement compared
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with said base inliner without said reinforcement, preferably by at least

20%, particularly preferably by at least 30%.

In addition, the reinforcement is such that the ratio, measured at at least
one point, of the load at an elongation within the range between 0 and 1%
for said inliner at room temperature (20°C) to said base inliner at 180°C is
not more than 3 (three), preferably not more than 2.5, particularly

preferably less than 2.

The term “textile sheet material” is herein used in its widest sense. It
encompasses all structures formed from synthesized polymer fibers by a

sheet-forming technique.

The terms “barb depth” and “kick-up” are defined in Groz-Beckert's 1994

brochure entitled “Felting Needles".

The load at stated elongation is measured in accordance with EN 29073
Part 3 on specimens 5 cm in width using a measuring length of 100 mm.
The numerical value of the pretensioning force in centinewtons
corresponds to the numerical value of the basis weight of the specimen in

grams per square meter.

Examples of such textile sheet materials are wovens, lays, knits and,

preferably, webs.

Of the webs composed of fibers composed of synthetic polymers,
spunbonded webs, spunbonds, which are produced by random laydown of
freshly melt-spun filaments, are preferred. They consist of continuous
filament synthetic fibers composed of meit-spinnable polymer materials.
Suitable polymer materials include for example polyamides, e.g.

polyhexamethylenediadipamide, polycaprolactam, wholly or partly aromatic

polyamides (“aramids”), aliphatic polyamides, e.g. nylon, partly or wholly



10

15

20

25

30

CA 02204967 1997-05-09

5

aromatic polyesters, polyphenylene sulfide (PPS), polymers having ether
and keto groups, e.g. polyetherketones (PEKs) and pOIyetheretherketone

(PEEK), or polybenzimidazoles.

The spunbonded webs preferably consist of melt-spinnable polyesters. The
polyester material can in principle be any known type suitable for
fibermaking. Such polyesters consist predominantly of building blocks
derived from aromatic dicarboxylic acids and from aliphatic diols.
Commonly used aromatic dicarboxylic acid building blocks are the bivalent
radicals of benzenedicarboxylic acids, especially of terephthalic acid and of
isophthalic acid; commonly used diols have 2 to 4 carbon atoms, and
ethylene glycol is particularly suitable. Spunbonded webs which are at
least 85 mol % polyethylene terephthalate are particularly advantageous.
The remaining 15 mol % are then composed of dicarboxylic acid units and
glycol units, which act as modifiers, socalled, and which enable the person
skilled in the art to adjust the physical and chemical properties of the
product filaments in a specific manner. Examples of such dicarboxylic acid
units are the radicals of isophthalic acid or of aliphatic dicarboxylic acid
such as, for example, glutaric acid, adipic acid, sebacic acid; examples of
modifying diol radicals are those of diols having longer chains, for example
of propanediol or butanediol, of di- or triethylene glycol or, if present in a

small amount, of polyglycol having a molecular weight of about 500 to
2000.

Particular preference is given to polyesters comprising at least 95 mol % of

polyethylene terephthalate (PET), especially those composed of
unmodified PET. '

If the base inliners of the invention are additionally to have a flame-
retardant effect, it is advantageous to spin them from polyesters which
have been modified to be flame-retardant. Such flame-retardant modified

polyesters are known. They comprise additions of halogen compounds,
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especially bromine compounds, or, particularly advantageously, contain
phosphorus compounds incorporated into the polyester backbone by

cocondensation.

The spunbonded webs particularly preferably comprise flame-retardant

modified polyesters containing, cocondensed in the backbone, units of the

formula (I)
o0
—O—IT—R—C-—-— (H
R1

where R is alkylene or polymethylene having 2 to 6 carbon atoms or
phenyl and R’ is alkyl having 1 to 6 carbon atoms, aryl or aralkyl.
Preferably, in the formula (1), R is ethylene and R? is methyl, ethyl, phenyl
or o-, m- or p-methylphenyl, especially methyl. Such spunbonded webs are
described in DE-A-39 40 713, for exampie.

The polyesters in the spunbonded web preferably have a molecular weight
corresponding to an intrinsic viscosity (IV) of 0.6 to 1.4, measured in a

solution of 1 g of polymer in 100 ml of dichloroacetic acid at 25 °C.

The polyester filaments in the spunbonded web have filament linear

densities between 1 and 16 dtex, preferably 2 to 8 dtex.

In a further embodiment of the invention, the spunbonded web can also be
a nonwoven which has been consolidated by means of a fusible binder,
said nonwoven comprising loadbearing and fusible adhesive fibers. The
loadbearing and fusible adhesive fibers can be derived from any desired
thermoplastic fiber-forming polymers. Loadbearing fibers may in addition
also be derived from nonmelting fiber-forming polymers. Such fusible
binder consolidated spunbonds are described for example in EP-A-
0,446,822 and EP-A-0,590,629.
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Examples of polymers from which the loadbearing fibers can be derived
are polyacrylonitrile, polyolefins, such as polyethylene, essentially aliphatic
polyamides, such as nylon-6,6, essentially aromatic polyamides (aramids),
such as poly(p-phenyleneterephthalamide) or copolymers containing a
proportion of aromatic m-diamine units to improve the solubility or poly(m-
phenyleneisophthalamide), essentially aromatic polyesters, such as
poly(p-hydroxybenzoate) or preferably essentially aliphatic polyesters, such

as polyethylene terephthalate.

The relative proportions of the two fiber types can be chosen within wide
limits, although care has to be taken to ensure that the proportion of the
fusible adhesive fibers is sufficiently high for the nonwoven to acquire a
strength which is sufficient for the desired application as a result of the
loadbearing fibers being adhered together by the fusible adhesive fibers.
The proportion in the nonwoven of fusible adhesive due to the fusible

adhesive fiber is customarily less than 50% by weight, based on the weight

of the nonwoven.

Suitable fusible adhesives include in particular modified polyesters having
a melting point which is 10 to 50°C, preferably 30 to 50°C, lower than that
of the nonwoven raw material. Examples of such fusible adhesive are

polypropylene, polybutylene terephthalate, and polyethylene terephthalate

modified through incorporative cocondensation of longer-chain diols and/or

of isophthalic acid or aliphatic dicarboxylic acids.

The fusible adhesives are preferably introduced into the webs in fiber form.

Loadbearing and fusible adhesive fibers are preferably composed of the
same class of polymer. This is to be understood as meaning that all the
fibers used are selected from the same class of substances so that they
can be readily recycled after use of the web. If the loadbearing fibers

consist of polyester, for example, the fusible adhesive fibers are likewise
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made of polyester or of a mixture of polyesters, for example as
bicomponent fiber with PET in the core and a lower melting polyethylene
terephthalate copolymer as sheath. In addition, however, it is also possible
to use bicomponent fibers constructed from different polymers. Examples
are bicompohent fibers composed of polyester and polyamide

(core/sheath).

The fiber linear densities of the loadbearing and the fusible adhesive fibers
can be chosen within wide limits. Examples of customary linear density

ranges are 1 to 16 dtex, preferably 2 to 6 dtex.

If the flame-retardant base inliners of the invention are additionally bonded,
they preferably comprise flame-retardant fusible adhesives. An example of
the form a flame-retardant fusible adhesive can take in the layered product
of the invention is a polyethylene terephthalate modified by incorporation of

chain members of the above-indicated formula ().

The filaments or staple ﬁbers of the nonwovens may have a virtually round
cross-section or else another shape, such as dumbbell-shaped, kidney-
shaped, triangular or tri- or multilobal cross-section. It is also possible to
use hollow fibers. Furthermore, the fusible adhesive fiber can also be used
in the form of bicomponent fibers or fibers constructed from more than two

components.

The fibers of the textile sheet material may be modified by customary

additives, for example by antistats, such as carbon black.

The basis weight of the spunbonded web is between 20 and 500 g/m?,
oreferably 40 and 250 g/m?.

The foregoing properties are obtained for example by means of threads

and/or yarns whose Young's modulus is at least 5 Gpa, preferably at least
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10 Gpa, particularly preferably at least 20 Gpa. The aforementioned
reinforcing threads have a diameter between 0.1 and 1 mm, preferably 0.1
and 0.5 mm, in particular 0.1 and 0.3 mm, and possess a breaking
extension of 0.5 to 100%, preferably 1 to 60%. The base inliners of the
invention particularly advantageously have a strain reserve of less than
1%.

The strain reserve is the strain which acts on the base inliner before the
load is transferred to the reinforcing threads; that is, a strain reserve of 0%
would mean that tensile forces acting on the base inliner would
immediately be transferred to the reinforcing threads. Consequently, forces
acting on the spunbonded web do not first cause an alignment or
orientation of the reinforcing threads, but are on the contrary directly
transferred to the reinforcing threads, so that damage to the textile sheet
material can be avoided. This shows itself in particular in a steep increase
in the force to be applied at low elongations (stress-strain diagram at room
temperature). In addition, the ultimate tensile stress extension of the base
inliner can be appreciably improved by means of suitable reinforcing
threads, which have a high breaking extension. Examples of suitable
reinforcing threads are high tenacity monofilaments composed of polyester
and wires composed of metals or metallic alloys whose breaking extension

IS at least 10%.

Preferred reinforcing threads are multifilaments and/or monofilaments

based on aramids, preferably high modulus aramids, carbon, glass, high
tenacity polyester monofilaments and also hybrid muitiflament yarns (yarns
comprising reinforcing fibers and lower melting binding fibers) or wires

(monofilaments) composed of metals or metallic alloys.

Preferred reinforcements consist of glass multifilaments in the form of

sheets of parallel threads or in the form of lays for economic reasons.

Usually, the nonwovens are only reinforced in the longitudinal direction, by
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sheets of parallel threads.

The reinforcing threads can be used as such or else in the form of a textile
sheet material, for example as a woven, lay, knit or web. Preference is

given to reinforcements with mutually parallel reinforcing yarns, 1.e. warp-

thread sheets, and to lays or wovens.

The thread count can vary within wide limits as a function of the desired
property profile. The thread count is preferably between 20 and 200
threads per meter. The thread count is measured perpendicularly to the
thread running direction. The reinforcing threads are preferably supplied
during the formation of the spunbonded web and thus become embedded
in the spunbonded web. Preference is similarly given to a web laydown
onto the reinforcement or to a subsequent layer formation from

reinforcement and nonwoven by assembling.

After production, the spunbonded webs are customarily subjected to

chemical or thermal and/or mechanical consolidation in known manner.
The spunbonded webs are preferably consolidated mechanically by
needling. For this, the spunbonded web, which advantageously already
comprises the reinforcing threads, is customarily needled using a needling
density of 20 to 100 stitches/cm?. The needling is advantageously effected
by means of needles whose kick-up, preferably the sum total of kick-up
and barb depth, is less than the diameter of the reinforcing threads. This
prevents damage to the reinforcing threads. Subsequently, the
spunbonded webs which already comprise reinforcing threads are
subjected to further consolidation steps, for example to a thermal

treatment.

For this, the spunbonded webs which, as well as loadbearing fibers,
comprise fusible binding fibers are thermally consolidated in a conventional

manner using a calender or in an oven.
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If the spunbonded webs do not comprise binding fibers capable of thermal
consolidation, these spunbonded webs are impregnated with a chemicai
binder. Acrylate binders are suitable for this purpose, in particular. The

binder content is advantageously up to 30% by weight, preferably 2 to 25%

by weight. The precise choice of binder is made according to the specific

requirements of the subsequent processor. Hard binders permit high

processing speeds for an impregnation, especially bituminization, whereas
a soft binder provides particularly high values of tear and nail pullout

resistance.

In a further embodiment, flame-retardant modified binders can be used,

also.

In a further embodiment of the invention, the base material of the invention

exhibits an embossed pattern of randomly distributed or regularly
arranged, small-area embossments, preferably a plain-weave embossment
in which the embossed area, i.e. the totaiity of all thin densified areas of
the spunbonded web, accounts for 30 to 60%, preferably 40 to 45%, of its
total area and the thickness of the densified areas of the web is at least
20%, preferably 25 to 50%, of the thickness of the undensified areas of the
web. This embossed pattern is advantageously applied in the course of a
calender consolidation in the case of spunbonded webs consolidated with

a fusible binder. If the base inliner is end-consolidated by means of a

chemical binder, the embossed pattern can likewise be impressed by
means of a calender. This embossed pattern, which is applied upon both
surfaces of the spunbonded web, but preferably only upon one surface of

the spunbonded web, as it passes through a heated calender, comprises a

multiplicity of small embossments which are 0.2 to 40 mm?, preferably 0.2

2

to 10 mm~, in size and are separated from one another by unembossed

aerial elements of the web which are located in between and of roughly the
same size. The determination of the total area of the densified areas of the

web and of the total area of the undensified areas of the web can be
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effected by means of cross-sectional micrographs, for example.

The base inliners of this invention can be combined with further textile
sheet materials, so that their properties can be varied. Such composites as
comprise the base inliner of the invention likewise form part of the subject-

matter of this invention.

The reinforcement can be supplied before, during and/or after the

formation of the textile sheet.

The production of the base inliner of the invention involves the

conventional measures of

a) forming a textile sheet matenial,

b) providing the reinforcement,

C) optionally providing a further textile sheet material so that the
reinforcement is surrounded by textile sheet materials in sandwich
fashion,

d) consolidating the base inliner obtained as per measure c),

e) optionally impregnating the base inliner consolidated as per d) with
a binder, and

f) optionally consolidating the intermediate obtained as per d) by
means of elevated temperature and/or pressure, in which process

the order of steps a) and b) may aiso be reversed.

The process of this invention comprises performing the providing of the
reinforcement and each thermal treatment in the base inliner production
process under tension, preferably under longitudinal tension. A thermal
treatment under tension is present when the position of the reinforcement
in the base inliner remains unchanged during a thermal step; of particular
interest is the preservation of the longitudinal ends through application of a

longitudinal tension. The textile sheet material is formed on a

reinforcement which is provided under tension, or the reinforcement is



10

15

20

25

30

CA 02204967 1997-05-09

13

provided during the sheet-forming process, for example in the course of
the formation of the web, leading to the textile sheet, or a textile sheet
material can be formed and be joined to a reinforcement by subsequent
assembling. The joining of the textile sheet material to the reinforcement
can be effected by means of conventional measures, for example by
needling or adhering including fusible adhering. The advantages of the

process are particularly manifest in the production of needled base inliners.

The formation of a textile sheet material as per a) can be effected by

spunbond formation by means of conventional spinning apparatus.

For this, the molten polymer is fed through a plurality of consecutive rows
of spinnerets, or groups of spinneret rows are supplied with polymers. If a
spunbonded web consolidated by means of a fusible binder is to be
produced, polymers to form the loadbearing fiber and the fusible adhesive
fibers are supplied alternately. The spun polymer streams are stretched In
a conventional manner and, for example by means of a rotating impact

plate, laid down on a transport belt in scattered texture.

To meet special requirements, for example fire protection or extreme
thermomechanical stress, the base inliners of the invention can be
combined with further components to form multilayered composite
materials. Examples of further components are glass webs, thermoplastic

films, metallic foils, insulants, etc.

The base inliners of the invention are useful for producing bituminized
roofing and sealing membranes. This likewise forms part of the subject-
matter of the present invention. To this end, the base material is treated
with bitumen in a conventional manner and then optionally besprinkled with
a granular material, for example with sand. The roofing and sealing

membranes produced in this way are notable for gooa processibility. The

bituminized membranes comprise at least one above-described base
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material embedded in a bitumen matrix, the weight of the bitumen
preferably accounting for 40 to 90% by weight of the basis weight of the
bituminized roofing membrane and the spunbonded web for 10 to 60% by

weight. The contemplated membranes also include roofing underfeits.

Instead of bitumen it is also possible to use some other material, for

example polyethylene or polyvinyl chloride, to coat the base inliner of the

invention.

Example 1

Polyethylene terephthalate (PET) ends are produced with a filament linear
density of 4 dtex and laid down to form a random web 2 m in width. During
laydown, steel wires are continuously provided in the longitudinal direction
with a spacing of 2 cm (50 wires/m). The wires (from Bekaert) are supplied
on spools and have a diameter of 0.18 mm, a strength of 2300 N/mm? and
a breaking extension of 1.5%.

The web/wires composite is needled together with 40 stitches/cm? to a
penetration depth of 12.5 mm using needles of the type Foster 15x18x38x3
CB and then impregnated with an acrylate binder whose weight proportion
Is 20% in the finished web. The binder is cured in a perforated drum oven

at 210°C. This affords a reinforced web having a basis weight of 190 g/m?.

The load at stated elongation values of the web were measured at ambient
temperature (20°C) with and without reinforcement, with the following

results:
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Elongation % Web without reinforcement Web with reinforcement
(N/5 cm) (N/5 cm)

59

— - - — -
o' » » N o

Example 2

Polyethylene terephthalate (PET) ends are produced with a filament linear
density of 4 dtex and laid down to form a random web 1 m in width. During
laydown, steel wires (No. 1.4301) are continuously provided In the
longitudinal direction with a spacing of 6.7 mm (150 wires/m).

The wires (from Sprint Metal) are supplied on spools and have a diameter
of 0.15 mm, a strength of 14 N and a breaking extension of 34%.

The web/wires composite is needled together with 40 stitches/cm? to a
penetration depth of 12.5 mm using needles of the type Foster 15x18x38x3
CB and then impregnated with an acrylate binder whose weight proportion
Is 20% in the finished web. The binder is cured in a perforated drum oven

at 210°C. This affords a reinforced web having a basis weight of 165 g/m?.

The load at stated elongation values of the web were measured at ambient
temperature (20°C) with and without reinforcement, with the following

results:
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Elongatlon Web without reinforcement Web with reinforcement
(N/5 cm) (N/5 cm)

17

- | =
o | o

This Example clearly shows that the web strength is improved not only in

the low elongation range but also at high elongation.

Example 3

Polyethylene terephthalate (PET) ends are produced with a filament linear
density of 4 dtex and laid down to form a random web 2 m in width. During
laydown, wires consisting of an alloy of type CuZn37 are continuously
provided in the longitudinal direction with a spacing of 2 cm (50 wires/m).
The wires (from J.G. Dahmen) are supplied on bobbins and have a

diameter of 0.25 mm, a strength of 47 N and a breaking extension of 1.4%.

The web/wires composite is needled together with 40 stitches/cm? to a
penetration depth of 12.5 mm using needles of the type Foster 15x18x38x3
CB and then impregnated with an acrylic binder whose weight proportion is
20% in the finished web. The binder is cured in a perforated drum oven at

210°C. This affords a reinforced web having a basis weight of 192 g/m?.
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The load at stated elongation values of the web were measured at ambient
temperature (20°C) with and without reinforcement, with the following

results:

Web without reinforcement
(N/S5 cm)

Elongation % Web with reinforcement (N/5 cm)

100 160
129 203
170 257

191 287

—

210 310

230 235
252 255

305 300

N_‘L_\_‘L_\
bl o

Example 4

Polyethylene terephthalate (PET) ends are produced with a filament linear
density of 4 dtex and laid down to form a random web 2 m in width. During
laydown, wires consisting of an alloy of type CuSn6 are continuously
provided in the longitudinal direction with a spacing of 1.2 cm (83 wires/m).
The wires (from J.G. Dahmen) are supplied on bobbins and have a

diameter of 0.25 mm, a strength of 21 N and a breaking extension of 54%.

The web/wires composite is needled together with 40 stitches/cm? to a
penetration depth of 12.5 mm using needles of the type Foster 15x18x38x3
CB and then impregnated with an acrylic binder whose weight proportion is
20% in the finished web. The binder is cured in a perforated drum oven at

210°C. This affords a reinforced web having a basis weight of 165 g/m?.

The load at stated elongation values of the web was measured at ambient
temperature (20°C) with and without reinforcement, with the following

results:
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This Example clearly shows that the web strength is improved not only in

the low elongation range but also at high elongation.

Example 5

Polyethylene terephthalate (PET) ends are produced with a filament linear
density of 4 dtex and laid down to form a random web 2 m in width. During
laydown, wires consisting of an alloy of type CuZn37 are continuously
provided in the longitudinal direction with a spacing of 2 cm (50 wires/m).
The wires (from J.G. Dahmen) are supplied on bobbins and have a

diameter of 0.25 mm, a strength of 25 N and a breaking extension of 15%.

The web/wires composite is needled together with 40 stitches/cm? to a
penetration depth of 12.5 mm using needles of the type Foster 15x18x38x3
CB and then impregnated with an acrylic binder whose weight proportion is
20% in the finished web. The binder is cured in a perforated drum oven at

210°C. This affords a reinforced web having a basis weight of 160 g/m?.
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The load at stated elongation values of the web were measured at ambient

temperature (20°C) with and without reinforcement, with the following

results:

Web with reinforcement
(N/5 cm)

5 Elongation | Web without reinforcement
(N/S cm)

77 114

X

08

120 165

385 436

440 493
15

Example 6
Polyethylene terephthalate (PET) ends are produced with a filament linear
density of 4 dtex and laid down to form a random web 1 m in width.
20 During laydown, glass muitifilaments of the type EC 93416228 from
Vetrotex are provided in the longitudinal direction with a spacing of 6.25
mm (160 ends per meter). The glass yarns are supplied on bobbins and
have a strength of 20 N and a breaking extension of 2.5%.
The composite of web and yarn is needled together with 40 stitches/cm? to
25 a penetration depth of 12.5 mm using needles of the type Foster
15x18x38x3 CB and then impregnated with an acrylate binder whose
weight proportion is 20% in the finished web. The binder is cured in a
perforated drum oven at 210°C. This affords a reinforced web having a
basis weight of 110 g/mz. The load at stated elongation values of the web
30 were measured at ambient temperature (20°C) with and without

reinforcement, with the following results:
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Web without reinforcement
(N/S5 cm)
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Web with reinforcement
(N/S cm)

39
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191

N | W
N | O

N
N

W

-
-

106
167
380



N WM iEerrwrtA w2 11

CA 02204967 2005-01-11

21

THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A base inliner comprising a textile sheet material and a reinforcement,
wherein said reinforcement absorbs a force so that, in a stress-strain
diagram (at 20°C), an applied load needed to generate an elongation of
the base inliner within the range between 0 and 1% is at least 10%
greater than an applied load needed to generate the same elongation
of said base inliner without said reinforcement at at least one value of
elongation within the range of 0 to 1%.

2. The base inliner of claim 1, wherein, in a stress-strain diagram (at
20°C), the applied load needed to generate an elongation within the
range between 0 and 1% is at least 20% greater than the applied load

needed to generate the same elongation of said base inliner without

said reinforcement at at least one value of elongation within the range
of 0 to 1%.

3. The base inliner of claim 2, wherein, in a stress-strain diagram (at
20°C), the applied load needed to generate an elongation within the
range between 0 and 1% is at least 30% greater than the applied load
needed to generate the same elongation of said base inliner without

said reinforcement at at least one value of elongation within the range
of 0 to 1%.

4. A base Inliner comprising a textile sheet material and a reinforcement,
wherein the ratio of the load at a stated elongation, measured at at
least one point within the range between 0 and 1%, for said inliner at

room temperature (20°C) to said base inliner at 180°C is not more than
3.

5. The base Inliner of claim 1 or 4, wherein the textile sheet material is a
spunbonded web.
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The base inliner of claim 5, wherein the spunbonded web is composed
of polyester.

The base inliner of claim 5 or 6, wherein said spunbonded web has
been consolidated by a method including at least one of the group
consisting of: mechanically, thermally and chemically.

The base inliner of claim 7, wherein said reinforcement is present in the
form of reinforcing threads and said spunbounded web has been
mechanically consolidated by needling.

The base inliner of claim 8, wherein one of a kick-up and a sum - total
of kick-up and barb depth is less than the diameter of the reinforcing
threads.

The base inliner of claim 6, wherein the polyester is at least 85 mol %
polyethylene terephthalate.

The base inliner of claim 7, wherein said spunbonded web has been
consolidated by means of a fusible binder.

The base inliner of claim 7, wherein said spunbonded web has been
consolidated by means of a chemical binder.

The base inliner of claim 1 or 4, wherein the basis weight of said textile
sheet material is between 20 and 500 g/m®.

The base inliner of claim 1 or 4, wherein said reinforcement is present
in the form of reinforcing threads whose diameter is 0.1 to 1 mm and
whose Young’s modulus is at least 5 Gpa.

The base inliner of claim 14, wherein said reinforcing threads have a
diameter of 0.1 to 0.5 mm.

The base inliner of claim 14, wherein said reinforcing threads have a
breaking extension of 0.5 to 100%.
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The base inliner of claim 14, characterized by a strain reserve of less
than 1%.

The base inliner of claim 1 or 4, wherein said reinforcement i1s present
in the form of reinforcing threads composed of one or the group
consisting of: monofilaments and muiltifilaments.

The base inliner of claim 18, wherein said reinforcing threads consist of
at least one of the group consisting of. aramids, carbon, glass, high
tenacity polyester monofilament, hybrid mulitifiaments, metal and
metallic alloys.

The base inliner of claim 1 or 4, wherein said reinforcement is present
in the form of one of the group consisting of: a woven, lay, knit, film

and web.

The base inliner of claim 6, wherein said spunbonded polyester web
has an embossed pafttern.

A process producing the base inliner defined in claim 1, comprising the

steps of:
a) forming a textile sheet material,
b) providing the reinforcement,

C) providing a further textile sheet material so that the

reinforcement is surrounded by textile sheet materials in
sandwich fashion, and

d) consolidating the base inliner obtained in step c).

The process of claim 22, further comprising the step of. impregnating
the consolidated base inliner with a binder.

The process of claim 23, further comprising the step of. consolidating
the base inliner obtained in step d) by means of at least one of



25.

26.

27.

28.

29.

30.

31.

32.

33.

39.

36.

S S T ERTR TR IR K R B TR DA LR KRR

CA 02204967 2005-01-11

24

elevated temperature and pressure, and wherein the providing and
consolidating steps are performed under tension.

The process of claim 24, wherein the providing and consolidating steps
are performed under longitudinal tension.

The process of claim 22, wherein the textile sheet material is formed on
a reinforcement which is provided under tension.

The process of claim 22, wherein the reinforcement is provided during
the sheet-forming process leading to the textile sheet.

The process of claim 22, wherein at least one completed textile sheet
material and at least one reinforcement are assembled and joined
together by at least one of the group consisting of: needling and
adhering.

The process of claim 22, wherein step d) is effected by needling and
one of a kick-up and a sum - total of kick-up and barb depth of the
needles is less than the diameter of the reinforcing threads.

The process of claim 22, wherein step d) is effected by adhering.
Use of the base inliner of claim 1 for producing composite materials.

The use of claim 31, wherein the composite materials include roofing
and sealing membranes.

Use of the base inliner of claim 1 for producing bituminized roofing and
sealing membranes.

A composite material comprising the base inliner of claim 1 or 4.
A roofing membrane comprising the base inliner of claim 1 or 4.

A sealing membrane comprising the base inliner of claim 1 or 4.
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