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Description

[0001] The presentinvention relates to gas and/or va-
pour permeable materials, and production methods
therefor. The invention relates to air and/or water vapour
permeable fabrics for use in building construction.
[0002] Gas and/or vapour permeable fabrics known
in the art as possessing good barrier properties to water
droplets and/or solid particles generally comprise co-ex-
truded or monolayer films comprising a plurality of mi-
cropores or monolithic films which permit the passage
of vapour, and/or gases through them. Typically, in such
fabrics the passage of vapour and/or gas occurs via mo-
lecular diffusion. Fabrics of this kind act as barriers to
liquid droplets, such as water droplets, and to solid par-
ticulates, yet retain a vapour permeability, (e.g. water
vapour permeability) and/or a gas permeability which
permits the fabric to "breathe". Hitherto, such fabrics in-
corporating fibrous materials have not been found to
possess sufficiently good barrier properties relative to
fabrics which do not include a fibrous barrier compo-
nent. Furthermore, fabrics of the prior art comprising fi-
brous materials lack strength and robustness and have
been found to be inadequate for use in demanding ap-
plications, for example, when used in roofing tile under-
lays.

[0003] Melt-blown fabrics comprising microfilaments,
i.e. filaments of typically 1 to 5um diameter are known
in the art. Melt-blown sheet material comprising hydro-
phobic polymers, such as polyolefins, possesses a de-
gree of resistance to water droplets and to solid partic-
ulates while retaining gas permeability and vapour per-
meability properties. However, such structures typically
having an average pore size of about 15um do not have
sufficiently good barrier properties enabling them to be
used in demanding applications. Such materials, when
exposed to extreme conditions such as wind-driven rain
and the like, are prone to leakage which is thought to be
caused by continuous flexing of the porous structure
permitting the invasion of water droplets and so-called
water micro-droplets into the material.

[0004] It has been found that typical meltblown mate-
rials, having an average pore size of about 15um and a
basis weight of about 40g/m2, when incorporated into a
structure intended for use as a roofing underlay, exhibit
poor barrier properties when exposed to water spray.
The barrier properties of the meltblown layer may be en-
hanced by the use of hydrophobic additives, such as or-
ganic fluorocarbon derivatives, which further increase
the hydrophobic character of the surface of the fibres.
Such additives are known in the art and may be added
to the fibre surface by a topical application or may be
added as a melt additive. However, even with the ad-
vantage conferred by the use of such hydrophobic ad-
ditives, it has been found that meltblown fabrics with an
average pore size of about 15um and a base weight of
less than about 40g/m, do not possess adequate barrier
properties when exposed to water spray.
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[0005] It is an object of this invention to provide gas
permeable and/or vapour permeable non-woven fabrics
incorporating fibrous materials so arranged as to pro-
vide water droplet and solid particle barrier properties to
such fabrics.

[0006] The present invention provides a laminated
fabric comprising at least two layers of non-woven sheet
material, said fabric comprising (i) a first layer of com-
pressed melt-blown material having an average pore
size diameter in the range of from 1um to about 8um,
laminated to (ii) a second layer of a material having an
open porous structure.

[0007] The second layer is of a material having a
spun-bonded structure.

[0008] Preferably, the compressed melt-blown mate-
rial may have average pore size diameter of from about
3um to about 7um in its unlaminated state and from
about 2um to about 7um in its laminated state. Advan-
tageously, the compressed melt-blown material may
have an average pore size diameter of about 4um in its
unlaminated state and from about 2um to 4umin its lam-
inated state.

[0009] By compressing the melt-blown layer by any
conventional compressing means, the porous structure
thereof may be at least partially collapsed providing the
compressed sheet with properties more usually associ-
ated with a film while maintaining its desirable fibrous
characteristics.

[0010] Whilst compression of the unlaminated melt-
blown material to give an average pore size within the
preferred range, below the average pore size of uncom-
pressed meltblown sheets, is advantageous, further
compression to yield meltblown materials with an even
smaller average pore size may be disadvantageous.
Compression to yield melt-blown material with an aver-
age pore size at the lower end of the above mentioned
ranges or beyond can cause embrittlement of the melt-
blown material. Such embrittlement of the meltblown
material would cause problems when the material is
subsequently processed due to the ease with which the
material might be torn. The water vapour permeability
and air permeability of such very highly compressed ma-
terials also could be reduced to levels which are less
advantageous in their intended applications.

[0011] It has been found that the average pore size of
the meltblown sheet can be reduced during lamination
to a second (or third) layer of a sheet material having an
open porous structure. Lamination of meltblown sheets
to such supportive, open layers may be effected by
passing the sheet materials simultaneously through, for
example, a point bonding calendering process. In this
process, which is known in the art, a combination of heat
and pressure is applied in an intermittent pattern known
as point bonding. The area of such bond points is typi-
cally 7% to 40% of the total area of the bonded materials
and may preferably be in the range 19% to 25%. It has
been found that, although the compression due to such
lamination is intermittent, a significant decrease in the
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average pore size of the meltblown sheet is achieved.
The extent of the reduction in average pore size of the
meltblown sheet is typically about 20% to about 32%
when the meltblown sheet is processed to form the in-
termediate layer of a three-layer structure, the two outer
layers being spun-bonded layers, the structure being
conveniently referred to an SMS (Spun-bonded/melt-
blown/spun-bonded) structure.

[0012] With typical, uncompressed meltblown materi-
als, the degree of compression afforded by the lamina-
tion process is insufficient to yield a fabric having a melt-
blown layer with an average pore size within the range
of this invention. The following data is given by way of
example. A commercially available meltblown sheet of
basis weight 18g/m2 had a mean flow pore size of
14.7um. After processing to an SMS structure using
conditions known in the art, the mean flow pore size was
11.9um, a reduction of 19%. In a second example, a
meltblown sheet of 20g/m2 had a mean flow pore size
of 13.6um. After processing to an SMS structure, the
mean flow pore size was 9.5um, a reduction of 30%. In
a third example, a meltblown sheet of 13g/m2 had a
mean flow pore size of 20.3um. After processing to an
SMS structure, the mean flow pore size was 14.4um, a
reduction of 29%. In a further example, a meltblown
sheet of basis weight 20g/m2 had a mean flow pore size
of 13.0um. After processing to an SMS structure, the
mean flow pore size was 9.2um, a reduction of 29%. All
of the examples were point bonded using a 19% bond
area. Thus, in the above examples, although the aver-
age pore size was reduced by the lamination process,
none of the laminated meltblown sheets achieved an av-
erage pore size within the pore size range according to
this invention.

[0013] However, in carrying out the method in accord-
ance with the present invention it has been found that
compression of the meltblown sheet during the lamina-
tion process may be achieved even with meltblown
sheets which have already been compressed to within
the preferred range prior to lamination. Thus, an unlam-
inated, but compressed, melt-blown sheet of basis
weight 25g/m2 had a mean flow pore size of 3.4um. After
processing to an SMS structure using a point bond pat-
tern of 19%, the mean flow pore size was 2.3um, a re-
duction of 32%. This is a significant reduction within the
range of the present invention. It has been found that
an SMS structure, as defined in this example, has ex-
cellent water barrier properties when exposed to water
spray.

[0014] Typically, the material having an open porous
structure may be a spun-bonded polymer as described
below.

[0015] In an example according to the invention, the
layer of compressed melt-blown material may contain
additives, such as hydrophobic melt additives and the
like, for example an organic fluorocarbon derivative.
Such additives are known in the art and may be added
to polymers from which melt-blown materials are made
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to improve their barrier properties. Examples of poly-
mers from which compressed melt-blown materials may
be made include polyolefinic polymers such as polyeth-
ylene and polypropylene homopolymers and co-poly-
mers thereof and of mixtures of homopolymers and co-
polymers. Other additives, such as UV absorbing addi-
tives may be advantageously added to the melt polymer
so as to inhibit the polymer degradation due to, for ex-
ample, exposure to ultraviolet light.

[0016] Other polymeric materials may also be found
suitable as will be apparent to the skilled reader.
[0017] Examples of other additives which may be
added to the melt-blown material include conventional
additives such as flame retardants, pigments and plas-
ticisers, and the like. The fabrics of the invention may
typically take the form of sheeting, strips and the like.
[0018] It has been found in tests, that while the parti-
cle barrier properties of the pre-compressed melt-blown
material are improved if the pore size of the material is,
on average, of from 1um to about 8um in accordance
with the invention, preferably from 3um to about 7um,
the preferred average pore size is about 4um.

[0019] In certain applications, which do not form part
of the invention, such as in bedding covers for allergy
relief, the particle barrier properties of the finished bed-
ding covers, tested under simulated use conditions, can
exceed those of similar covers made from materials
which are totally impermeable to air. While not intending
to be bound by theory, it is believed that the high air per-
meability of the fibrous laminate structures of the
present invention permits air to flow substantially
through the large surface area of the bedding cover ma-
terial rather than through the seams and closure devic-
es. Materials which are substantially impermeable to air,
when subjected to typical "in use" pressures, cause the
internal airto be expelled predominantly through the
seams and/or closure devices. The expelled air from
conventional materials in such circumstances can carry
solid particles, such as house dust mite faeces and other
particulate material which may be allergenic matter thus
rendering the protective cover inefficient. The materials
according to the present invention are believed to have
a good filtration efficiency due to the smaller average
size of the pores of the melt-blown material forming the
barrier layer.

[0020] The material of the second layer may comprise
a fabric which may or may not possess the barrier qual-
ities of the melt-blown material but which acts as a
strengthening support therefor. It will be appreciated
that any suitable second material, in providing improved
supporting strength to the said non-woven laminated
fabric, should not substantially reduce the gas and/or
vapour permeability of the melt-blown material. Further-
more, it will be appreciated that any second material
should be compatible with the compressed melt-blown
material. Preferably, such a fabric may also possess the
barrier properties of the compressed melt-blown mate-
rial may be secured in contact therewith so as to provide
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a supporting substrate providing backing strength to the
said non-woven laminated fabric.

[0021] The second layer of spun-bonded material
may be thermally point bonded to the said first layer by
conventional means, such as by calendering or ultra-
sonic welding.

[0022] In a preferred example according to the inven-
tion the non-woven laminated fabric may comprise at
least three layers, in which the layer consisting of a com-
pressed melt-blown material having an average pore
size of from 1um to about 8um in its unlaminated state
is placed between upper and lower spun-bonded poly-
mer supporting layers.

[0023] The polymer used in the outer and inner spun-
bonded polymer layers may be any suitable polymer
which is capable of providing strengthening support to
the non-woven laminated fabric without substantial del-
eterious effect to the gas permeability and/or vapour
permeability thereof. The spun-bonded polymer may
have an open porous structure and is selected at least
on the basis that it has sufficient barrier and/or strength-
ening properties for its intended use. Suitable spun-
bonded polymers can be selected from homopolymers
such as polypropylene or polyethylene or can be select-
ed from co-polymers, for example, polyethylene/poly-
propylene co-polymers or from mixtures of homopoly-
mers and co- polymers depending on the intended ap-
plication of the laminated fabric. For example, where a
tri-laminate structure is to be used for untiled or unslated
roofing underlay it has been found that if the outer spun-
bonded polymer layer is comprised of filaments of for
example 20um to 25um per filament, when positioned
in use as a roofing underlay at a surface coverage of at
least 50g/m2, water droplet barrier properties of the lam-
inate structure are further improved.

[0024] It will also be appreciated that additives may
also be included in the outer spun-bonded polymer sup-
porting layer. Examples of suitable additives include hy-
drophobic additives, such as organic fluorocarbon de-
rivatives, ultraviolet light absorbing additives to inhibit
polymer degradation, flame retardants and the like.
[0025] The invention further provides use of a building
product obtainable by a method of producing a non-wo-
ven fabric as described above, involving the application
of compressive force to a sheet portion of said melt-
blown material having an average pore size diameter
greater than a predetermined size, and carrying out a
bonding step to point-bond said layers together to pro-
vide the laminated fabric, said melt-blown material of the
fabric when the lamination step is complete having an
average pore diameter of said predetermined size lying
in the range of from 1um to about 8um.

[0026] Preferably, the melt-blown fabric of the first lay-
er may be compressed to an average pore size in the
range of from 1um up to 8um in its unlaminated state.
Preferably, the average pore size may be from about
3um to about 7um. Most preferably the average pore
size is about 4um.
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[0027] Typically, the melt-blown fabric of the first layer
and the second layer(s) are bonded together in a lami-
nated or layered structure, such as a sheet or strip.
[0028] The material having an open porous structure
may be a spun-bonded polymer as herein described.
[0029] In an example according to the invention in or-
der to provide, for example a roofing underlay fabric, two
sheets of material having an open porous structure may
be point bonded one to each side of a compressed melt-
blown sheet fabric having an average pore size of be-
tween 1um and 8um thereby forming a tri-laminate
sheet material in which the pore size of the melt blown
sheet is further reduced within the range of 1um to 7um.
[0030] The invention finds particular use in articles
comprising non-woven laminated fabrics of the inven-
tion such as roofing underlays, tarpaulins, camping
equipment e.g. tents, building covers such as scaffold-
ing covers and the like.

[0031] There will now be described several further
embodiments of the invention. The description which is
intended to be read with reference to the drawings is
given by way of example only and not by way of limita-
tion.
[0032] In the drawings:

Figure 1 shows a schematic representation of a two
component laminate consisting of a compressed
melt-blown barrier layer 1 and the supporting open
porous structure 2;

Figure 2 shows a schematic representation of a
three component laminate, and

Figure 3 shows an illustration of a three component
laminate.

[0033] The laminate of Figure 2 comprises an upper
supporting open porous layer 3, a compressed melt-
blown layer 4 and a lower supporting open porous layer
5.

Example 1

[0034] A compressed polypropylene melt-blown layer
1 of basis weight 17 g/m2 and having an average pore
size of 7um was thermally laminated to a polypropylene
spun-bonded non-woven fabric 2 of basis weight 33 g/
m?2.

Example 2

[0035] The layers 1 and 2 of Example 1 were then
point bonded in a laminating step which used sufficient
pressure further to reduce the average pore size of the
melt-blown layer to 5um. The fabric may be used for the
manufacture of industrial protective apparel not accord-
ing to the invention.
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Example 3

[0036] The material comprised of an upper layer 3 of
UV stabilised polypropylene spun-bonded non-woven
fabric of basis weight 70 g/m2, a pre-compressed poly-
propylene melt-blown layer 4 of basis weight 20 g/m2,
having an average pore size of 4um and containing a
hydrophobic additive and a lower layer 5 of UV stabilised
polypropylene spun-bonded non-woven fabric, the lay-
ers 3, 4 and 5 being thermally bonded. This material is
suitable for application as a roofing underlay.

Example 4

[0037] The material comprised an upper layer 6 of
polypropylene spun-bonded non-woven fabric of basis
weight 20 g/m2, a compressed polypropylene melt-
blown layer 7 of basis weight 20 g/m? having an average
pore size of 4um and a lower layer 8 of polypropylene
spun-bonded non-woven fabric of basis weight 20 g/m2.
[0038] Various modifications may be made within the
scope of the invention.

Claims

1. Use as a building material of a laminated fabric
comprising at least two layers of non-woven sheet
material, said fabric comprising:

(i) a first layer (4,7) of compressed melt-blown
material having an average pore size diameter
in the range from 1um to about 8um, and

(ii) a second layer (3;6) of a material having an
open porous structure,

and wherein the second layer (3;6) of material is of
a spun-bonded structure.

2. Use as a building material of a laminated fabric as
claimed in claim 1, wherein the average pore size
diameter of the first layer (4;7) material is in the
range of about 2um to 7um.

3. Use as a building material of a laminated fabric as
claimed in claim 2, wherein the average pore size
of the first layer (4;7) material is in the region of 2um
to 4um.

4. Use as a building material of a laminated fabric as
claimed in any one of the preceding claims wherein
the first layer (4;7) material is a homopolymer of pol-
yethylene or polypropylene or a co-polymer thereof.

5. Use as a building material of a laminated fabric as
claimed in any one of the preceding claims, wherein
additives are added to the material of the first layer,
which additives comprise hydrophobic additives,
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UV absorbing additives, flame retardants, pigments
and/or plasticisers.

6. Use as a building material of a laminated fabric as
claimed in any one of the preceding claims wherein
the second (3;6) layer is bonded to one side of the
firstlayer (4;7) and a third layer (5;8) having an open
pore structure is bonded to the opposite side of the
first layer.

7. Use as a building material of a laminated fabric as
claimed in claim 6, wherein the third layer (5;8) has
identical or closely similar composition and struc-
ture to that of the second layer.

8. Use as a building material of a laminated fabric as
claimed in any one of the preceding claims in which
the layers (3,4,5,;6,7,8) comprising the fabric are
bonded by a point-bonding technique.

9. Use as a building material of a laminated fabric as
claimed in claim 8, wherein the point bonding tech-
nique comprises ultrasonic spot welding.

10. Use as a building material of a laminated fabric as
claimed in claim 8, wherein the point bonding tech-
nique comprises a calendering treatment.

11. Use as a building material of a laminated fabric as
claimed in any one of claims 8 to 10, wherein the
total area of said points is between 7 and 40% of
the fabric area and preferably between about 19%
and 25%.

12. Use as a building material of a laminated fabric as
claimed in any one of the preceding claims wherein
the compressed melt-blown material is rendered in-
to a compressed condition during lamination of the
layers.

13. Use as a building material of a laminated fabric as
claimed in any one of claims 1 to 11 wherein the
melt-blown material is pre-compressed to reduce
the average pore size diameter thereof and is fur-
ther compressed to the required average pore size
during lamination of the layers.

14. Use as a building material of a laminated fabric as
claimed in any of claims 1 to 13 for a roofing under-

lay.
15. Use as a building material of a laminated fabric as
claimed in any of claims 1 to 13 for a building cover.
Patentanspriiche

1. Verwendung als Baumaterial eines laminierten



9 EP 0 742 305 B2 10

Stoffes, umfassend wenigstens zwei Schichten
nichtgewebten Schichtmaterials, wobei der Stoff
folgendes umfasst:

(i) eine erste Schicht (4; 7) aus komprimiertem
schmelzgeblasenen Material mit einem Durch-
schnittsporengréRendurchmesser im Bereich
von 1 um bis ungefahr 8 um, und

(i) eine zweite Schicht (3; 6) aus einem Mate-
rial, das eine offenporige Struktur aufweist,

und wobei die zweite Materialschicht (3; 6) aus ei-
ner spinngebundenen Struktur hergestellt ist.

Verwendung als Baumaterial eines laminierten
Stoffes gemanl Anspruch 1, wobei der Durchschnitt-
sporengrofiendurchmesser des Materials der er-
sten Schicht (4; 7) im Bereich von ungeféhr 2 um
bis 7 um liegt.

Verwendung als Baumaterial eines laminierten
Stoffes gemal Anspruch 2, wobei die Durchschnitt-
sporengrofie des Materials der ersten Schicht (4; 7)
im Bereich von 2 um bis 4 um liegt.

Verwendung als Baumaterial eines laminierten
Stoffes gemafl einem der vorhergehenden Anspri-
che, wobei das Material der ersten Schicht (4; 7) ein
Homopolymer aus Polyethylen oder Polypropylen
oder ein Copolymer daraus ist.

Verwendung als Baumaterial eines laminierten
Stoffes gemaf einem der vorhergehenden Anspri-
che, wobei dem Material der ersten Schicht Zusatze
beigefligt werden, die hydrophobe Zusétze, UV-ab-
sorbierende Zusatze, Flammschutzmittel, Pigmen-
te und/oder Weichmacher umfassen.

Verwendung als Baumaterial eines laminierten
Stoffes geman einem der vorhergehenden Anspri-
che, wobei die zweite Schicht (3; 6) mit einer Seite
der ersten Schicht (4; 7) verbunden ist und eine drit-
te Schicht (5; 8) mit einer offenporigen Struktur mit
der gegeniiberliegenden Seite der ersten Schicht
verbunden ist.

Verwendung als Baumaterial eines laminierten
Stoffes gemal Anspruch 6, wobei die dritte Schicht
(5; 8) eine der zweiten Schicht identische oder sehr
ahnliche Zusammensetzung und Struktur aufweist.

Verwendung als Baumaterial eines laminierten
Stoffes gemal einem der vorhergehenden
Anspriiche, wobei die den Stoff umfassenden
Schichten (3, 4, 5; 6, 7, 8) durch eine Punktbin-
dungstechnik miteinander verbunden sind.
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9.

10.

1.

12.

13.

14.

15.

Verwendung als Baumaterial eines laminierten
Stoffes gemal Anspruch 8, wobei die Punktbin-
dungstechnik Ultraschallpunktschwei3en umfasst.

Verwendung als Baumaterial eines laminierten
Stoffes gemal Anspruch 8, wobei die Punktbin-
dungstechnik eine Kalandrierbehandlung umfasst.

Verwendung als Baumaterial eines laminierten
Stoffes gemal einem der Anspriche 8 bis 10, wo-
bei die Gesamtflache der Punkte zwischen 7% und
40%, vorzugsweise zwischen ungefahr 19% und
25% der Stoffflache ist.

Verwendung als Baumaterial eines laminierten
Stoffes gemaf einem der vorhergehenden Anspri-
che, wobei das komprimierte schmelzgeblasene
Material wahrend des Laminierens der Schichten in
einen komprimierten Zustand gebracht wird.

Verwendung als Baumaterial eines laminierten
Stoffes gemanR einem der Anspriiche 1 bis 11, wobei
das schmelzgeblasene Material vorkomprimiert
wird, um dessen Durchschnittsporengréendurch-
messer zu reduzieren, und wahrend des Laminie-
rens der Schichten bis zur erforderlichen Durch-
schnittsporengréRe weiter komprimiert wird.

Verwendung als Baumaterial aus einem laminierten
Stoff wie in einem der Anspriiche 1 bis 13 bean-
sprucht fir eine Dachabdeckungsunterlage.

Verwendung als Baumaterial aus einem laminierten
Stoff wie in einem der Anspriiche 1 bis 13 bean-
sprucht fir eine Gebaudeabdeckung.

Revendications

Utilisation, en tant que matériau de construction,
d'un tissu stratifié€ comprenant au moins deux cou-
ches d'un matériau en forme de feuille non tissée,
ledit tissu comprenant :

(i) une premiére couche (4;7) d'un matériau
comprimé fondu-soufflé, possédant des pores
dont la valeur du diameétre moyen se situe dans
la gamme de 1 um a environ 8 um, et

(ii) une seconde couche (3;6) d'un matériau
possédant une structure a pores ouverts, et

dans lequel la seconde couche (3;6) du matériau
est une structure non tissée.

Utilisation, comme matériau de construction sous
la forme d'un tissu stratifié selon la revendication 1,
dans lequel le diametre moyen des pores du maté-
riau de la premiére couche (4;7) se situe dans la
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gamme comprise entre environ 2 um et 7 um.

Utilisation, comme matériau de construction sous
la forme d'un tissu stratifié selon la revendication 2,
dans lequel la taille moyenne des pores du matériau
de la premiére couche (4;7) se situe dans lagamme
comprise entre 2 um et 4 um.

Utilisation, comme matériau de construction sous
la forme d'un tissu stratifié selon I'une quelconque
des revendications précédentes, dans lequel le ma-
tériau de la couche (4;7) est un homopolymere de
polyéthyléne ou de polypropyléne ou un copolyme-
re de telles substances.

Utilisation, en tant que matériau de construction,
d'un tissu stratifié selon l'une quelconque des re-
vendications précédentes, dans lequel des additifs
sont ajoutés aux matériaux de la premiére couche,
lesquels additifs comprennent des additifs hydro-
phobes, des additifs absorbant le rayonnement ul-
traviolet, des agents de retardement de propaga-
tion de la flamme, des pigments et/ou des agents
plastifiants.

Utilisation, en tant que matériau de construction,
d'un tissu stratifié selon I'une quelconque des re-
vendications précédentes, dans lequel la seconde
couche (3;6) est réunie a une face de la premiére
couche (4;7), et une troisieme couche (5;8) possé-
dant une structure a pores ouverts etreliée a la face
opposée de la premiére couche.

Utilisation, en tant que matériau de construction,
d'un tissu stratifié selon la revendication 6, dans le-
quel la troisieme couche (5;8) posséde une compo-
sition et une structure qui sont identiques ou trés
similaires a celles de la seconde couche.

Utilisation, en tant que matériau de construction,
d'un tissu stratifié selon I'une quelconque des re-
vendications précédentes, dans lequel les couches
(3,4,5;6,7,8) constituant le tissu sont réunies selon
une technique de liaison ponctuelle.

Utilisation, en tant que matériau de construction,
d'un tissu stratifié selon la revendication 8, dans le-
quel la technique de liaison ponctuelle comprend
un soudage ultrasonique par points.

Utilisation, en tant que matériau de construction,
d'un tissu stratifié selon la revendication 8, dans le-
quel la technique de liaison par points comprend un
traitement de calandrage.

Utilisation, en tant que matériau de construction,
d'un tissu stratifié selon I'une quelconque des re-
vendications 8 a 10, dans lequel la surface totale
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desdits points est comprise entre 7 et 40 % de la
surface du tissu et de préférence entre environ 19
% et 25 %.

Utilisation, en tant que matériau de construction,
d'un tissu stratifié selon I'une quelconque des re-
vendications précédentes, dans lequel le matériau
fondu-soufflé comprimé est amené dans un état
comprimé pendant la superposition des couches.

Utilisation, en tant que matériau de construction,
d'un tissu stratifié selon I'une quelconque des re-
vendications 1 a 11, dans lequel on applique une
pré-compression au matériau fondu-soufflé pour ré-
duire le diamétre moyen des pores de ce matériau,
et on le comprime en outre pour obtenir la taille
moyenne requise des pores pendant la superposi-
tion des couches.

Utilisation, en tant que matériau de construction,
sous la forme d'un tissu stratifié selon I'une quel-
conque des revendications 1 a 13 pour un garnis-
sage sous-jacent de toit.

Utilisation, en tant que matériau de construction,
sous la forme d'un tissu stratifié selon I'une quel-
conque des revendications 1 a 13 pour une couver-
ture de batiment.
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