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Self-Adhesive Wallcoverings

This invention relates to self-adhesive wall-coverings
which are self-wound and which comprise a decorative sheet
material which carries a layer of pressure sensitive
adhesive which is applied in the form of a roll.

In particular, this invention relates to self-wound
webs of wall-covering material having a width generally
less than 0.5m, for application as a border. It is well
known to apply a relatively narrow strip of wall-covering
material as a border. '~ Generally the relatively narrow
strip of wall-covering material is applied horizontally
around the walls of’a room, being adhered onto the wall-
covering which is already provided on the walls, and which
may be for example paint or varnish which is directly on
plaster or wood surfaces, or wallpaper which is already in
place.

conventional sheet material for use as a border is
sold in rolls of sheet material which require wet adhesive
to be applied to the back of the sheet material for
application to a wall. These products are inconvenient to
use, since the handling of the paste and brushes or water
troughs required is relatively time consuming and may
xequire protection of furniture and carpets. Also,
héndling of both the wet adhesive and the sheet material

w"when coated with the wet adhesive is inconvenient as the

_f;te to expose the adhesive immediately prior to
fesion to the walls. Thus, a roll can be unrolled and
applied to a wall surface without wetting being necessary.

" The release layer is cumbersome to remove during the
'application process and is a costly part of the product,
which is discarded as waste. after application.
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Additionally, the sheet substrate is particularly
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problematic on over-painted or varnished wood or plaster
because in order to adhere this type of product to these
surfaces, they are produced using adhesives which do not
enable repositioning of the substrate without causing
damage to the painted surface.

In the present invention, the inventors have found
that a wall-covering sheet substrate suitable for use as a
border can be provided which overcomes the problems of the
prior art and which is self-wound.

In accordance with the present invention there is
provided a continugus web comprising in sequence

a pressure sensitive adhesive layer,

a substrate layer,

a decorative surface layer and

a release surface, ‘ .

the web being wound into a roll by consecutive
winding, the adhesive layer of one winding being received
on the release surface of the adjacent winding,

characterised in that the initial adhesion (peel)
strength of the web to steel is no greater than 7N/25mm and
the adhesion (peel) to steel after 24 hours dwell time is
at least S5N/25mm and no greater than 14N/25mm, the internal
delamination strength of the substrate being greater than
the initial adhesion strength of the web to steel.

Preferably, the adhesion of the web to steel after 24
hours dwell time is at least 100% of the initial adhesion.
Preferably the adhesion to steel after 24 hours dwell time
is mo greater than 12N/25mm.

Thus, the present invention provides a self-adhesive
wallcovering which is self-wound, does not require removal
of a layer for waste, nor the use of wet adhesives and
which can be repositioned on painted or varnished surfaces.

One additional problem is that self-adhesive wall
coverings are now available and are often used. Where
these are provided as a wound roll, where no release sheet
is provided which must be removed before application of the




. This Sheet Has Been R

T Ill i

self-adhesive wall-covering to the wall, the self wound
roll can be unrolled because of the presence of a release
layer on the decorative surface of the wall-covering.
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Thus, after application to a wall, the release coat remains
in position on the decorative wall surface. There is
therefore an additional difficulty in providing a self-
adhesive wall-covering which is a self-wound product and
which will adhere to a surface provided with a release
coat. Neither "peel and stick" self-adhesive borders, nor
wet adhesive borders tend to have sufficient adhesion to
adhere to such release coated wallcoverings and yet can
still be repositionable without causing damage.

In accordance with a further aspect of the invention,
there is a continuous web which will overcome these
problems. Thus, a continuous web is provided comprising in
sequence

a pressure sensitive adhesive layer,

a substrate layer,

a decorative surface layer and

.a release surface,

the web being wound into a roll by consecutive
winding, the adhesive layer of one winding being received
on the release surface of the adjacent winding,

-characterised in that the adhesive layer comprises an
adhesive which 1is plasticiser resistant such that the
adhesive retains at least 70% of its adhesion strength
after contact with a PVC coated wallcovering having a dry
coating weight of QOg/mz and comprising plasticiser in an
amount of at least 20% by weight at 23%2°C for 3 weeks, at
55+2% RH.

Preferably the adhesive is plasticiser resistant to
the extent that it retains at least 80%, preferably at
least 90%, or even at least 95% of its adhesion even on
contact of the adhesive as a layer having a dry weight of
30g/m2at ambient temperature (23%#2°C) over 3 weeks. These
measurements are based on a vinyl-based coating having a
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dry coating weight 90g/m2 and comprising plasticiser in an
amount of 20% by weight.

DOP plasticiser has been found to be particularly
problematic and therefore the test may be based on adhesio
strength after contact with a PVC coated wallcovering as
described above which comprises 20% by weight DOP
plasticiser.

Preferably, the initial adhesion (peel) strength of
the web to steel is no greater than 7N/25mm and the
adhesion (peel) to steel after 24 hours dwell time is at
least 5N/25mm and no dgreater than 14N/25mm. Most
preferably, the adhesion to steel after 24 hours dwell time

 is at least 100% the initial adhesion and no greater than
12N/25mm.

Preferably the adhesive is one which builds to a
higher final adhesion on vinyl-based surfaces, than on
over-painted or over-varnished wood or plaster, and
preferably, the rate of build of the adhesion on vinyl
surfaces is more rapid than on non-vinyl-based surfaces.

The product of this invention may be used on all
vinyl~-based substrates such that the rate of build of
adhesion after one hour is usually higher than on, for
instance, most paint surfaces, thus enabling adequate
bonding to occur on all these surfaces, yet allowing
'removai and reapplication of the border within this period
without damage to the wallcovering or paint substrate.

Preferably the initial adhesion of the web is at least
1N/25mm. Most preferably at least 2N/25mm, preferably no
greater than SN/25mm.

- Preferably after 24 hours dwell time the adhesion to
steel is at least 5N/25mm, preferably at least 7N/25mm.
Preferably the adhesion to steel is at least 120% of the
initial adhesion after 24 hours dwell time.

Generally, the adhesion (peel) strength of the bond
between the adhesive layer and the release layer of the
adjacent winding will be at least 0.05 N/25mm, preferably
at least 0.1N/25mm. Generally it will be no greater than
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SN/25mm, preferably no greater than 3N/25mm. Preferably,
the adhesion will be no greater than 2N/25mm and most
preferably no greater than 1N/25mm as measured by the
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technique described below.

The invention is particularly Qirected to wall-
covering material to be adhered to vinyl-coated and
optionally release-coated surfaces.

A particular problem arises where a web is to be
adhered to a polymer-coated wallcovering such as a vinyl
coated wallcovering. Such vinyl coated wallcoverings
include for example 'PVC- or polyvinyl acetate-based
wallcoverings, optionally having a release coat. It has
been found that piasticisers which are incorporated in
these types of coatings for example phthalates, such as DOP
(dioctylphalate) oxr DIOP (diisooctylphthalate), are often
migratable and may have an adverse effect on the adhesion
properties of most pressure sensitive adhesives during the
working life of the product. .

However, the present invention has been found to

overcome these problems, in addition to providing a self-
adhesive wall-covering strip which can be adhered onto any
existing surface and even allows repositioning of the strip
without damaging the existing surface, even when that
surface comprises over-painted wood or plaster.
) The substrate layer of the invention should have
internal delamination strength greater than the initial
adhesion strength to steel, ie. preferably at 1least
7N/25mm. This, in combination with the adhesive properties
described above enables the web to be repositioned without
dahage to the web. Most conventional wallcovering
substrates are unlikely to meet this requirement.

The substrate layer may comprise hydrophilic and/or
hydrophobic material. Generally, the substrate will
include some hydrophilic material, generally fibrous and
‘generally cellulose based, such as cellulose, cellulose
acetate or viscose, preferably being viscose. Thus, the
substrate may be a mechanical base paper or a mixture of
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hydrophilic material with synthetic fibres and/or binder.
The amount of hydrophilic material in the hydrophilic
substrate will generally be at least 10%, preferably at
least 20% and most preferably at least 40%. Generally, the
amount of hydrophilic material in the hxdrophilic substrate
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layer will be no greater than 95%, preferably no greater
than 80% by weight of the substrate. A non-hydrophilic
base can also be used and this will provide 'high
dimensional stability.

The substrate layer will generally also include some
synthetic and/or mineral material, generally fibrous. Such
"..ydrophobic" materials may be included in the composition
for the hydrophilicssubstrate layer. Generally, they will
be incorporated in amounts of at least 3% by weight,
preferably at least 10% and most preferably at least 15% by
weight. The hydrophobic material is usually included in an
amount no greater than 60% by weight, preferably no greater
than 50% by weight and most preferably no greater than 30%
by weight of a layer. Preferred materials are for example
glass or other mineral fibres or synthetic fibres such as
polyester polymers and copolymers of alpha-olefin such as
ethylene and propylene. Synthetic fibres are preferred as
they are less hazardous.

The total content of hydrophilic/hydrophobic material
which is preferably fibrous material, in the hydrophilic
substrate layer may be up to 100% but is generally no
greater than 98%, preferably no greater than 95% and most
preferably no greater than 90% by weight. When the
substrate comprises less than 100% by weight
hydrophilic/hydrophobic material, the remainder comprises
for example a filler and/or pigment andfor binder.
Suitable fillers and pigments are those which are
‘conventionally used in cellulosic substrates for example
clays and chalks.

However, preferred binders are synthetic binders such
as polyvinyl alcohol, polyvinyl acetate and/or polyvinyl
acrylate, polyvinylidene dichloride and/or SBR latex. A
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suitable binder is generally included in amounts of at
least 5%, preferably at least 15%, most preferably at
least 20% by weight of the hydrophilic substrate layer,
generally being no greater than 40% and preferably being no

greater than 35% by weight.

The substrate will comprise at least hydrophobic or
synthetic binder material, in order to provide the required
internal delamination strength. Preferably, the substrate
comprises at least 3%, more preferably at least 5% and most
preferably at least 7% or even at least 10% by weight
binder and/or hydrophobic material.

The width of the continuous web will generally be no
greater than 0.5m. When the width of the web is greater
than 0.25m, or even 0.2m, preferably the substrate layer
comprises a web having dimensional stability. Such a web
may be provided using a substrate layer which is
substantially free from hydrophilic material and is
preferably wholly synthetic material, or may be provided as
described in PCT/GB92/01685.

The thickness of the substrate is generally no less
than 110um, preferably at least 115um and most preferably
at least 120pm. The total thickness of preésure sensitive
adhesive layer, substrate layer, decorative surface layer
.and release surface layer 1is generally at least 1804m,
preferably at least 190um, or even at least 200um.

* The invention is particularly directed to a product in
which-the decorative layer comprises a polymeric material,
generally a PVC layer, thereby producing a product with all
the beneficial properties of a conventional vinyl
wallcovering i.e. which is washable, has good durability
and enables easy embossing, in addition to easy dry-on
application to wall surfaces and good dimensional
stability. Examples of synthetic resin materials which may
be used in the coating include polyvinyl chloride,
polyethylene, polypropylene, polyolefins and other similar
polymers. Foamed synthetic polymers may be for example,
expanded polystyrene.
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The decoration on the surface of the decérative layer
have been provided by any of the conventionally known means
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for example by printing, embossing and/or coating. It may
be provided by, or printed etc on, a vinyl, foamed or
unfoamed coating on which comprises the decorative layer on
the surface of the Thydrophilic substrate layer.
Alternatively the decorative layer may be provided directly
onto the surface on one side of the substrate layer by the
conventional means, by printing, embossing and/or coating.

The release layer may be any material which will
enable the wall covering roll to be unwound without
transfer of adhesiye to the decorative-surface layer or
damage to any part of the product. When the adhesive has
been selected, the release layer must be selected to
produce the required adhesion (peel) strength for the bond
between the adhesive layer and the release surface of the
adjacent winding of the roll.

The release properties on the roll are provided
without the use of a separate release paper which needs to
be peeled from the border prior to use and the adhesive
layer of one winding is adhered directly to the release
layer of the adjacent winding. Any conventional release
substrate may be used. Generally a release chemical will
be applied on to the decorative surface of the web. A
preferred release coat is a coating of silicone based
polymer, preferably a cross-linked silicone polymer on the
decorative surface layer. Chemical release coatings are
generally applied to the decorative surface by gravure
printing. To give adequate release properties to the roll,
the dry weight of silicone should preferably be above
0.3g/nﬁ, preferably at least 0.5g/n3 and most preferably at
least 1.0g/n3.

Release properties may also be effected by use of a
suitable texture/emboss finish on the decorative surface
layer without the need to use, for instance, a silicone
based polymer coating or other chemical release coating.
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The pressure sensitive adhesive layer comprises an
adhesive which has sufficient adhesion to be adhered to the
wall-covering material. Preferably, the adhesive is also
one which will be repositionable on the wall-covering
substrate without damage to the product or substrate which
may be painted plaster walls, wallpaper and vinyl
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wallcoverings and also other surfaces such as wood which is
over-painted or over-varnished.

Thus, the tack properties of the adhesion will be such
as to allow easy repositioning of the web without damage to
the web or the wall covering material to which it is to be
adhered and will have sufficient build properties to
prevent accidental removal or adhesion failure but which
will still permit easy unwinding even after long periods of
storage over a wide range of temperatures.

For best results the adhesive should have particular
tack and peel adhesive properties. Preferably the adhesive
also has good cohesive strength (as shown by resistance to
shear). These properties can all be determined by FINAT
tests (tests of the Federation International de
Thermocollants sur Papiers et autre Supports). The
measurements recorded below are determined by modified
FINAT tests, as described:

The peel (adhesion) strength is measured using 180°
peel tests on a test piece-having dimensions 100mm x 25mm.
The substrate and adhesive coat are as described above for
the cohesion tests. A sample is applied to a stainless
steel surface and rolled in one direction only, five times
with a 2kg rubber roller. Tests are carried out on samples
with an initial dwell time that is a dwell time on the
plate (before peeling) of 2 to 3 minutes; and a dwell time
of 24 hours, respectively and the peel speed is 300 mm/min.
Peel strength is recorded in N/25 mm. Again, these tests
are carried out at 23 * 2°C and at a relative humidity of
50 + 5%. ,

Preferably, the adhesive must allow easy application
to the wall and also easy removal and adjustment of the
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position of the wallcovering prior to its final
positioning. In addition, the adhesion must strengthen
with time, approaching a maximum for example, after up #o
about 24 hours. It has been found that using the
particularly preferred adhesives, as the adhesion
strengthens with time, so does the cohesion develop, to
approach a maximum. The time between application and
development of the maximum adhesion, the so-called open-
time, inevitably tends to be relatively high with pressure
sensitive adhesives and it is this property which can allow
the wallcovering to bubble by an increase in area under
changing conditions of humidity during the period after
application to a wall when the adhesion and cohesion are
low.

Tack is measured using a loop tack test with test
pieces of 200mm x 20mm. The test conditions are as for the
cohesion and peel tests. The band area under test is 25mm
X 25mm on a glass plate and the speed is 300mm/min.

Cohesive strength (resistance to shear) measurements

.are taken using a test piece with dimensions 110mm x 20mm.

The test pieces comprise a substrate of 36um "MELINEX"
polyester film having a coating of the pressure sensitive
adhesive under test at a coating rate to give a dry weight
of 3Sg/n3. A test piece is partially bonded to a standard
(glass plate) surface, the bond area' under test has
dimensions 20mm x 20mm by rolling the test area with a
roller., A 1.5kg weight is applied to one end of the
sample hanging from the bottom of the vertical glass plate
and the time taken for the bond to break under shear is
recorded. The tests are carried out at 23 + 2°C and 50% *
5% RH.

Generally the cohesive strength of the adhesive will
be at least 45 ﬁinutes, preferably at least 55 minutes and
most preferably greater than 1 hour when tested for shear
resistance in accordance with this test.

Preferably the adhesive properties will also provide
products in which when two adhesive coated surfaces of the
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product touch one another they may be separated

substantially without damage to the product.

Suitable adhesives may be produced from synthetic
and/or natural products, the natural rubbers being
compounded with tackifying resin. The most highly
preferred type of adhesive will be "an acrylic based
adhesive such as a polyacrylate-based aqueous emulsion
adhesive. A particularly preferred adhesive 1is an
acrylate-based emulsion adhesive sold under the name of
Cascotak ADP 21/494.

Generally, the adhesive will be present in the product
at a dry weight of from 5 to 60 grammes per mz, preferably
above 10 g/m2 and ioelow 50 m’ and most preferably at a
weighﬁ of 20 to 40 grams per mz, dry weight. However, the
adhesion is affected by the thickness and stiffness of the
substrate and the particular adhesive used and the amount
of adhesive required is dependent upon these factors. 1In
addition, the adhesion is also affected by the contact area
of the wallcovering with the wall surface when in place on
the wal?l.. The contact area is affected, for example, by
embossing and a large depth of embossing of the wall-
covering or the surface to which it is to be adhered may
reduce the contact considerably. Generally the contact
area between the wall-covering and the surface to which it
is adhered should be above 50% of the wallcoverings area,
preferably at least 60% and most preferably at least 70%.
When the contact area is low, generally, a higher coating
weight of adhesive is required.

The present invention provides also a new process for
producing a package containing a roll of wallcovering
material in which there are applied to a web of hydrophilic
substrate material, on one side a decorated surface layer
and on the other side a layer of pressure sensitive
adhesive and the product web is wound into rolls of
successive winding with the pressure sensitive adhesive
~ received onto a release surface of the adjacent winding in
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the product roll. The characteristics of the product are
as described above. '

In the process the adhesive coating is generally
applied in the form of a water-based or non-aqueous
solvent-based solution or an emulsion, or as a hot melt or
in a radiation (UV or electron béam) curable form.
Preferably the adhesive is water based as avoidance of non-
aqueous solvents is environmentally desirable and avoids
the provision of complicated solvent recovery apparatus and
procedures. The use of water based systems also supplies
the moisture and allows control of the moisture content of
the final product without the incorporation into the
process of an extra’stage of humidification and/or drying,
if such control is desired. The preferred adhesives are
acrylic ester polymers, generally prepared and applied as
an aqgueous emulsion. The selection of an ‘appropriate
adhesive to obtain the desired properties in the final
product as disclosed above is a matter of choice by a
person skilled in the art selecting amongst available
polymers, application rates and additives.

Example 1

A substrate layer of "Varitess V191" (Trademark)
having a dry weight of 92 gmz and comprising 50% cellulose
fibres, 20% polyester fibres, the remainder comprising
mainly polyvinyl acetate binder and titanium dioxide/filler
and having a wet expansion of 0.3% was coated with 90g/m3
PVC pléstisol comprising 100 parts by weight PVC resin; 67
parts by weight DOP plasticiser; 60 parts by weight
filler, 19 parts by weight titanium dioxide and 2 parts by
weight stabiliser. The wet expansion of the coated
substrate is 0.2%.

The vinyl coated substrate was printed with a
decorative pattern, and subsequently on top of the print
during type printing process with a silicone release coat
comprising 1.0 g/m2 dry Rhodorsil 7334 (trademark) cross-
linked with catalysts 62A and 62B from Rhone-Poulenc. The
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printed coated substrate was dried travelling at a rate of
60 metres per minute at a temperature of 135°C. _
The printed coated web was then embossed at 100 metres
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per minute on a conventional hot embosser and an adhesive
coating was applied at 60 metres per minute with 65 g/nf of
an acrylic adhesive comprising Cascotak ADP 21/494 acrylic
emulsion from Borden (UK) having a solids content of 50%,
the dry weight coating thus being 32.5g/n3. The adhesive
coated web, after drwing, was wound up into large "mother"
rolls with a moisture content of 7% based on the total
weight of the substrate and adhesive layer, determined by
an IR sensor positioned on the web after the drying step,
but before the winding step. The equilibrium moisture
content at 23°C, 50%RH is 6%.

Smaller retail rolls were produced by perforating the
roll with a "notched" circular knife during inspection,
the smaller finished rolls being "broken off" at the
perforated units in the mother roll. Immediately and up to
1 month later the rolls showed good release for winding
with no damage to the product. These 5m x 140mn rolls
were labelled and shrinkwrappea with polyolefin film and/or
PVC film in the normal manner.

On testing after various periods of ageing it was
found .that the rolls reels could be unwound easily, that
lengths could be easily applied, removed and re-applied
several times without difficulty or damage to gloss, egg
shell, matt emulsion and vinyl silk emulsion, painted
surfaces, vinyl wallcovering, wallpaper and vinyl
wallcovering having a silicone release coating applied to
the surface.

In addition, the product could easily be separated
from itself after two adhesive coated surfaces were stuck
together without damage.

The product was subjected to the following
environmental testing on all the above mentioned wall
~ surfaces,

%X hour steam at 20°C (i.e. 100% RH)

THIS SHEET HAS BEEN
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% hour ambient 20°C

7 hours at 20°C and 65-75% RH

4 hours at 25-30°C and 30-40% RH

12 hours ambient 15-20°C and 30-40% RH

The product was tested for 24 days on all the above
mentioned substrates under these condifions and showed no
signs of bubbling or expansion at the "intersecting seams"
‘during the 76 hours at 30-40% RH at temperatures between 15
and 30°C. The steam condition represents the very high
humidities to be found in bathrooms and kitchens.

The self-adhesive border was applied to the wall
surfaces using light hand pressure only ensuring all air
was excluded between the border and the wall/substrate by
easily sweeping such air bubbles as in the case of
conventional borders.

The product also has the advantage of being easier to
cut and trim than wet applied borders, and easier to handle
and apply then "peel and stick" borders with removable
release paper and did not damage painted surfaces on
successive re-applications when positioning. No
"auxiliary" adhesive was necessary when applying to any of
the substrates.
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CLAIMS

1. continuous web comprising in sequence

A
a pressure sensitive adhesive'layer,
a substrate layer,
a decorative surface layer and
a release surface, the web being wound into a roll by
consecutive winding, the adhesive layer of one winding
being received on the release surface of the adjacent
winding,

characterised in that the initial adhesion (peel)
strength of the web to steel is no greater than 7N/25mm and
the adhesion (peel) to steel after 24 hours dwell time is
at least 5N/25mm and no greater than 14N/25mm, the internal
delamination strength of the substrate being greater than
the initial adhesion strength.
2. A continuous web comprising in sequence

a pressure sensitive adhesive layer,

a substrate layer,

a decorative surface layer and

a release surface

the web being wound into a roll by consecutive
winding, the adhesive layer of one winding being received
on the release surface of the adjacent winding,

characterised in that the adhesive is plasticiser
resistant such that the adhesive retains at least 70% of
its adhesion strength after contact of the adhesive as a
layer having a dry weight of 30g/n3 with a PVC coated wall
covering having a dry coating weight of 90g/m2 and
comprising plasticiser in an amount of at least 20% by
weight, at 23%2°C for 3 weeks, the internal delamination
strength of the substrate being greater than the initial
adhesion strength of the web to steel.
3. A continuous web according to claim 2 in which the
adhesive is plasticiser resistant to retain at least 90% of
its adhesion on contact of the adhesive as a layer having

_a dry weight of 30g/m’ at 23#2°C for 3 weeks.
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4. A continuous web according to claim 2 or claim 3 in
which the initial adhesion strength of the web to steel is
no greater than 7N/25mm and the adhesion (peel) to stéel
after 24 hours dwell time is at least 5N/25mm and no
greater than 12N/25mm.

5. A continuous web according to any preceding claim in

which the web has a greater rate of build of adhesion
strength on vinyl surfaces than on non-vinyl surfaces.

6. A continuous web according to any preceding claim in
which the pressure sensitive adhesive layer comprises
Cascotak ADP 21-494 acrylic emulsion.

7. A continuous web according to any preceding claim in
which the releaser surface 1is provided by silicone,
preferably having a dry weight of at least 1g/m{

-8, A continuous web according to any preceding clain in
which the substrate comprises a dimensionally stable
substrate.

9. A continuous web according to any preceding claim
having a width greater than 200mm, preferably greater than
300mn.

10. A continuous web according to any preceding claim in
which the decorative surface 1layer includes a layer of-
plastic material, preferably comprising PVC, applied to the
web of hydrophilic substrate material by laminating a
preformed film or, preferably, by application of a liquid
cemposition, preferably a plastisol.
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ABSTRACT

SELF~-ADHESIVE WALLéOVERINGS

A wall-covering sheet substrate web comprising in
sequence a pressure sensitive adhesive layer, substrate
layer, decorative surface layer and a release surface. The
web is self-wound into a roll by consecutive winding, the
adhesive layer of one winding being received on the release
surface of the adjacent winding.

The product has an initial adhesion (peel) strength to
steel no greater than 7N/25mm and the adhesion to steel
after 24 hours dwell time is at least S5N/25mm and. no
greater than 12N/251,nm. '

The invention also provides a web which can be adhered
to a polymer-coated wallcovering. The adhesive layer of the
web comprises an adhesive which is plasticiser resistant
such that the adhesive retains 70% of its adhesion strength
after contact with a PVC wallcovering at 23+2°C for 3
weeks.



10

15

20

25

30

35

REPLACEMENT SHEET
) 1 1o oec g

self-Adhesive Wallcoverings

This invention relates to self-adhesive wall-coverings
which are self-wound and which comprise a decorative sheet
material which carries a layer of pressure sensitive
adhesive which is applied in the form of a roll.

In particular, this invention relates to self-wound
webs of wall-coverifig material having a width generally
less than 0.5m, for application as a border. It is well
known to apply a relatively narrow strip of wall-covering
material as a border. Generally the relatively narrow
strip of wall-covering material is applied horizontally
around the walls of a room, being adhered onto the wall-
covering which is already provided on the walls, and which
may be for example paint or varnish which is directly on
plaster or wood surfaces, or wallpaper which is already in
place.

conventional sheet material for use as a border is
sold in rolls of sheet material which require wet adhesive

"to be applied to the back of the sheet material for

application to a wall. These products are inconvenient to
use, since the handling of the paste and brushes or water
troughs required is relatively time consuming and may
require protection of furniture and carpets. Also,
handling of both the wet adhesive and the sheet material
when coated with the wet adhesive is inconvenient as the
wet products become soft.

An alternative type of border used to overcome this
problem comprises self-adhesive "peel and stick" rolls of
sheet substrate. These are provided with a release sheet

.on the surface of the adhesive which is peeled from the

back of the sheet substrate to expose the adhesive
immediately prior to adhesion to the walls. Thus, a roll
can be unrolled and applied to a wall surface without
wetting being necessary. The release sheet is cumbersome
to remove during the application process and is a costly
part of the product, which is discarded as waste after
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application. Additionally, the sheet sﬁhstrats__i§_____J

particularly problematic on over-painted or varni
or plaster because in order to adhere this type o

shed wood
£ product

to these surfaces, they are produced using adhesives which
do not enable repositioning of the substrate without

causing damage to the painted surface.

There are additional problems applying borders over
self-adhesive wall coverings, which are now available.

Where the wallcovering is provided as a self-wound roll;
that is having no release sheet, the self wound roll can be
unrolled because of the presence of a release layer on the

decorative surface of the wall-covering. Thus, arfter

application to a wall, the release coat remains in position
on the decorative wall surface. There ié therefore an
additional difficulty in providing a self-adhesive border
which is a self-wound product and which will adhere to a
wall-covering surface provided with a release coat.

Neither "peel and stick" self-adhesive borders,
adhesive borders tend to have sufficient adhesion
to such release coated wallcoverings and yet can
repositionable without causing damage.

nor wet
to adhere
still be

In WO-A-9306301 a self-wound self-adhesive wall
covering is formed of a substrate which is susceptible to

dimensional change upon change in moisture content of its
environment and has a very high resistance to delamination,
usually having a layer comprising primarily cellulosic

fibres with a minor content of hydrophobic

fibrous

material. The moisture content of a package containing the
roll of wall-covering is controlled so as to optimise the
dimension of the produce as it is removed from the package
applied to a wall and during the open time before maximum

adhesion develops. The adhesive is selected

to allow

repositioning but provide build in adhesive strength such
that any change in the dimensions of the substrate is
resisted. The exemplified adhesive is an acrylate type
adhesive, but is plasticiser-sensitive, giving reduced peel

3
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strength values after contact with plasticis%z_ggggg;g;ng_____

vinyl substrates.

In the present invention, the inventors have found
that a wall-covering sheet substrate suitable for use as a
border can be provided which overcomes the problems of the
prior art and which is self-wound.

In accordance with the present invention there is
provided a continuous web comprising in sequence

a pressure sensitive adhesive layer, ,

a substrate layer which comprises hydrophillic fibrous
material,

a decorative surface layer and

a release surface,

the web being wound into a roll by consecutive
winding, the adhesive layer of one winding being received
on the release surface of the adjacent winding,

characterised in that the initial adhesion (peel)
strength of the web to steel is no greater than 7N/25mm and
the adhesion (peel) to steel after 24 hours dwell time is
higher than the initial adhesion and at least 5N/25mm and
no greater than. 12N/25mm, the internal delamination
strength of the substrate being greater than the initial
adhesion strength of the web to steel and the adhesive B is
plasticiser resistant such that the adhesive retains at
least 70% of its adhesion strength after contact with a PVC
coated wallcovering having a dry coating weight of 90g/m2
and comprising plasticiser in an amount of at least 20% by
weight at 23+2°C for 3 weeks, at 55+2% RH.

Preferably, the adhesion of the web to steel after 24
hours dwell time is at least 100% of the initial adhesion.
After 24 hours dwell time the adhesion to steel is
preferably at least 7N/25mm. Preferably the adhesion to
steel is at least 120% of the initial adhesion after 24
hours dwell time.

Thus, the present invention provides a self-adhesive
wallcovériﬂg which is self-wound, does not require removal
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of a layer for waste, nor the use of wet adhesives and

which can be repositioned on painted or varnished surfaces.

Preferably the adhesive is plasticiser resistant to
the extent that it retains at least 80%, preferably at
least 90%, or even at least 95% of its adhesion even on
contact of the adhesive as a layer having a dry weight of
30g/n3 at ambient temperature (23%2°C) over 3 weeks. These
measurements are based on a vinyl-based coating having a
dry coating weight 90g/n3 and comprising plasticiser in an
amount of 20% by weight.

DOP plasticiser has been found to be particularly
problematic and therefore the test may be based on adhesion
strength after contact with a PVC coated wallcovering as
described above which compfises 20% by weight DOP
plasticiser. '

Preferably the adhesive is one which builds to a
higher final adhesion on vinyl-based surfaces, than on
over-painted or over-varnished wood or plaster, and
preferably, the rate of build of the adhesion on vinyl
surfaces is more rapid than on non-vinyl-based surfaces.

The product of this invention may be used on all
vinyl-based substrates such that the rate of build of
adhesion after one hour is usually higher than on, for
instance, most paint surfaces, thus enabling adequate
bonding to occur on all these surfaces, yet allowing
removal and reapplication of the border within this period
without damage to the wallcovering or paint substrate.

Preferably the initial adhesion of the web is at least
1N/25mm. Most preferably at least 2N/25mm, preferably no
greater than S5N/25mm.

Generally, the adhesion (peel) strength of the bond
between the adhesive layer and the release layer of the
adjacent winding will be at least 0.05 N/25mm, preferably
at least 0.1N/25mm. Generally it will be no greater than
5N/25mm, preferably no greater than 3N/25mm. Preferably,
the adhesion will be no greater than 2N/25mm and most
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preferably no dgreater than 1N/25mm as measured—by—ehre—
technique described below.

The invention is particularly directed to wall-
covering material to be adhered to vinyl-coated and
optionally release-coated surfaces.

A particular problem arises where a web is to be
adhered to a polymer-coated wallcovering such as a vinyl
coated wallcovering. Such vinyl coated wallcoverings
include for example PVC~ or polyvinyl acetate-based
wallcoverings, optionally having a release coat. It has
been found that plasticises which are incorporated in these
types of coatings for example phthalates, such as DOP
(dioctylphalate) or DIOP (diisooctylphthalate), are often
migratable and may have an adverse effect on the adhesion
properties of most pressure sensitive adhesives during the
working life of the pfoduct.

However, the present invention has been found to
overcome these problems, in addition to providing a self-
adhesive wall-covering strip which can be adhered onto any
existing surface and even allows repositioning of the strip
without damaging the existing surface, even when that
surface comprises over-painted wood or plaster.

The substrate layer of the invention should have
internal delamination strength greater than the initial
adhesion strength to steel, ie. preferably at least
7N/25mm. This, in combination with the adhesive properties
described above enables the web to be repositioned without
damage to the web. Most conventional wallcovering
substrates are unlikely to meet this requirement.

The substrate includes some hydrophillic fibrous
material which is generally cellulose based, such as
cellulose, cellulose acetate or viscose, preferably being
viscose. Thus, the substrate may be a mechanical base
paper or a mixture of
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hydrophillic material with synthetic fibres LndLQI;QiQQEE;____

The amount of hydrophillic material in the hydrophillic
substrate will generally be at least 10%, preferably at
least 20% and most preferably at least 40%. Generally, the
amount of hydrophillic material in the hydrophillic
substrate layer will be no greater than 95%, preferably no
greater than 80% by weight of the substrate. A non-
hydrophillic base can also be used and this will provide
high dimensional stability.

The substrate layer will generally also include some
synthetic and/or mineral material, generally fibrous. Such
"hydrophobic" materials may be included in the composition
for the hydrophillic substrate layer. Generally, they will
be incorporated in amounts of at least 3% by weight,
preferably at least 10% and most preferably at least 15% by
weight. The hydrophobic material is usually included in an
amount no greater than 60% by weight, preferably no greater
than 50% by weight and most preferably no greater than 30%
by weight of a layer. Preferred materials are for example
glass or other mineral fibres or synthetic fibres such as
polyester polymers and copolymers of alpha-olefin such as
ethylene and propylene. Synthetic fibres are preferred as
they are less hazardous.

The total content of hydrophillic/hydrophobic material
which is preferably fibrous material, in the hydrophillic
substrate layer may be up to 100% but is generally no
greater than 98%, preferably no greater than 95% and most
preferably no greater than 90% by weight. When the
substrate comprises' less than 100% by weight
hydrophillic/hydrophobic material, the remainder comprises
for example a filler and/or pigment and/or binder.
Suitable fillers and pigments are those which are
conventionally used in cellulosic substrates for example
clays and chalks.

However, preferred binders are synthetic binders such
as polyvinyl alcohol, polyvinyl acetate and/or polyvinyl
acrylate, polyvinylidene dichloride and/or SBR latex. A
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suitable binder is generally included in Lneunts of—at
least 5%, preferably at least 15%, most preferably at
least 20% by weight of the hydrophillic substrate layer,
generally being no greater than 40% and preferably being no

greater than 35% by weight.

The substrate will comprise at least hydrophobic or
synthetic binder material, in order to provide the required
internal delamination strength. Preferably, the substrate
comprises at least 3%, more preferably at least 5% and most
preferably at least 7% or even at least 10% by weight
binder and/or hydrophobic material.

The width of the continuous web will generally be no
greater than 0.5m. When the width of the web is greater
than 0.25m, or even 0.2m, preferably the substrate layer
comprises a web having dimensional stability. Such a web
may be provided using a substrate layer which is
substantially free from hydrophillic material and is
preferably wholly synthetic material, or'may be provided as
described in PCT/GB92/01685.

The thickness of the substrate is generally no less
than 110um, preferably at least 115um and most preferably
at least 120um. The total thickness of pressure sensitive
adhesive layer, substrate layer, decorative surface layer
and release surface layer is generally at least 180um,
preferably at least 190um, or even at least 200um.

The invention is particularly directed to a product in
which the decorative layer comprises a polymeric material,
generally a PVC layer, thereby producing a product with all
the.\beneficial properties of a conventional vinyl
wallcovering i.e. which is washable, has good durability
and enables easy embossing, in addition to easy dry-on
application to wall surfaces and good dimensional
stability. Examples of synthetic resin materials which nay
be used in the coating include polyvinyl chloride,
polyethylene, polypropylene, polyolefins and other similar
polymers. Foamed synthetic polymers may be for example,
expanded polystyrene.
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The decoration on the surface of the d
have been provided by any of the conventionally known means
for example by printing, embossing and/or coating. It may
be provided by, or printed etc on, a vinyl, foamed or
unfoamed coating on which comprises the decorative layer on
the surface of the hydrophilic substrate layer.
Alternatively the decorative layer may be provided directly
onto the surface on one side of the substrate layer by the
conventional means, by printing, embossing and/or coating.

The release layer may be any material which will
enable the wall covering roll to be unwound without
transfer of adhesive to the decorative-surface layer or
damage to any part of the product. When the adhesive has
been selected, the release layer must be selected to
produce the required adhesion (peel) strength for the bond
between the adhesive layer and the release surface of the
adjacent winding of the roll.

The release properties on the roll are provided
without the use of a separate release paper which needs to
be peeled from the border prior to use and the adhesive
layer of one winding is adhered directly to the release
layer of the adjacent winding. Any conventional release
substrate may be used. Generally a release chemical will
be applied on to the decorative surface of the web. A
preferred release coat is a coating of silicone based
polymer, preferably a cross-linked silicone polymer on the
decorative surface layer. Chemical release coatings are
generally applied to the decorative surface by gravure
printing. To give adequate release properties to the roll,
the dry weight of silicone should preferably be above
0.3g/m2, preferably at least 0.59'/m2 and most preferably at
least 1.0g/m2.

Release properties may also be effected by use of a
suitable texture/emboss finish on the decorative surface
layer without the need to use, for instance, a silicone
based polymer coating or other chemical release coating.

REPLACEMENT SHEE:
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The pressure sensitive adhesive layer comprises an
adhesive which has sufficient adhesion to be adhered to the
wall-covering material. Preferably, the adhesive is also
one which will be repositionable on the wall-covering
substrate without damage to the product or substrate which
may be painted plaster walls, wallpaper and vinyl
wallcoverings and also other surfaces such as wood which is

over-painted or over-varnished.

Thus, the tack properties of the adhesion will be such
as to allow easy repositioning of the web without damage to
the web or the wall covering material to which it is to be
adhered and will have sufficient build properties to
prevent accidental removal or adhesion failure but which
will still permit easy unwinding even after long periods of
storage over a wide range of temperatures.

For best results the adhesive should have particular
tack and peel adhesive properties. Preferably the adhesive
also has good cohesive strength (as shown by resistance to
shear). These properties can all be determined by FINAT
tests (tests of the Federation International de
Thermocollants sur Papiers et autre Supports). The
measurements recorded below are determined by modified
FINAT tests, as described: _

The peel (adhesion) strength is measured using 180°
peel tests on a test piece having dimensions 100mm X 2S5mm.
The substrate and adhesive coat are as described above for
the cohesion tests. A sample is applied to a stainless
steel surface and rolled in one direction only, five times
with a 2kg rubber roller. Tests are carried out on samples
with an initial dwell time that is a dwell time on the
plate (before peeling) of 2 to 3 minutes; and a dwell time
of 24 hours, respectively and the peel speed is 300 mm/min.
Peel strength is recorded in N/25 mm. Again, these tests
are carried out at 23 * 2°C and at a relative humidity of
50 + 5%.

Preferably, the adhesive must allow easy application
to the wall and also easy removal and adjustment of the
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position of the wallcovering prior to| its final

positioning. In addition, the adhesion must strengthen
with time, approaching a maximum for example, after up to
about 24 hours. It has been found that using the
particularly preferred adhesives, as the adhesion
strengthens with time, so does the cohesion develop, to
approach a maximum. The time between application and
development of the maximum adhesion, the so-called open-
time, inevitably tends to be relatively high with pressure
sensitive adhesives and it is this property which can allow
the wallcovering to bubble by an increase in area under
changing conditions of humidity during the period after
application to a wall when the adhesion and cochesion are
low. '

Tack is measured using a loop tack test with test
pieces of 200mm x 20mm. The test conditions are as for the
cohesion and peel tests. The band area under test is 25mm
X 25mm on a glass plate and the speed is 300mm/min.

Cohesive strength (resistance to shear) measurements
are taken using a test piece with dimensions 110mm x 20mm.
The test pieces comprise a substrate of 36um "MELINEX"
polyester film having.a coating of the pressure sensitive
adhesive under test at a coating rate to give a dry weight
of BSg/nF. A test piece is partially bonded to a standard
(glass plate) surface, the bond area under test has
dimensions 20mm x 20mm by rolling the test area with a
roller. A 1.5kg weight is applied to one end of the
sample hanging from the bottom of the vertical glass plate
and the time taken for the bond to break under shear is
recorded. The tests are carried out at 23 + 2°C and 50% *
5% RH.

Generally the cohesive strength of the adhesive will
be at least 45 minutes, preferably at least 55 minutes and
most preferably greater than 1 hour when tested for shear
resistance in accordance with this test.

Preferably the adhesive properties will also provide

products in which when two adhesive coated surfaces of the
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product- touch one another they may ﬂe—"1nqﬁnnnﬁﬁr—‘"“'

substantially without damage to the product.

Suitable adhesives may be produced from synthetic
and/or natural products, the natural rubbers being
compounded with tackifying resin. The most highly
preferred type of adhesive will be an acrylic based
adhesive such as a polyacrylate-based agqueous emulsion
adhesive. A particularly preferred adhesive is an
acrylate-based emulsion adhesive sold under the name of
Cascotak ADP 21/494.

Generally, the adhesive will be present in the product
at a dry weight of from 5 to 60 grammes per mF, preferably
above 10 g/mz and below 50 m’° and most preferably at a
weight of 20 to 40 grams per'mf, dry weight. However, the
adhesion is affected by the thickness and stiffness of the
substrate and the particular adhesive used and the amount
of adhesive required is dependent upon these factors. In
addition, the adhesion is also affected by the contact area
of the wallcovering with the wall surface when iq place on
the wall. The contact area is affected,. for ekémple, by
embossing and a large depth. of embossing of the wall-
covering or the surface to which it is to be adhered may
reduce the contact considerably. Generélly the contact
area between the wall-covering and the surface to which it
is adhered should be above 50% of the wallcoverings area,
preferably at least 60% and most preferably at least 70%.
When the contact area is low, generally, a higher coating
weight of adhesive is required.

The present invention provides also a new process for
producing a package containing a roll of wallcovering
material in which there are applied to a web of hydrophilic
substrate material, on one side a decorated surface layer
and on the other side a layer of pressure sensitive
adhesive and the product web is wound into rolls of
successive winding with the pressure sensitive adhesive
received onto a release surface of the adjacent winding in

REPLACEMENT SHEET
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the product roll. The characteristics of the product are

as described above.

In the process the adhesive coating is generally
applied in the form of a water-based or non-aqueous
solvent-based solution or an emulsion, or as a hot melt or
in a radiation (UV or electron beam) curable form.
Preferably the adhesive is water based as avoidance of non-
aqueous solvents is 'environmentally desirable and avoids
the provision of complicated solvent recovery apparatus and
procedures. The use of water based systems also supplies
the moisture and allows control of the moisture content of
the final product without the incorporation into the
process of an extra stage of humidification and/or drying,
if such control is desired. The preferred adhesives are
acrylic ester polymers, generally prepared and applied as
an agqueous emulsion. The selection of an appropriate
adhesive to obtain the desired properties in the final
product as disclosed above is a matter of choice by a
person skilled in the art selecting amongst available
polymers, application rates and additives.

Example 1

A. substrate layer of "Varitess V191" (Trademark)
having a dry weight of 92 gmZ and comprising 50% cellulose
fibres, 20% polyester fibres, the remainder comprising
mainly polyvinyl acetate binder and titanium dioxide/filler
and having a wet expansion of 0.3% was coated with 9Og/m2
PVC plastisol comprising 100 parts by weight PVC resin; 67
parts by weight DOP plasticiser; 60 parts by weight
filler, 19 parts by weight titanium dioxide and 2 parts by
weight stabiliser. The wet expansion of the coated
substrate is 0.2%.

The vinyl coated substrate was printed with a
decorative pattern, and subsequently on top of the print
during type printing process with a silicone release coat
comprising 1.0 g/mz dry Rhodorsil 7334 (trademark) cross-
linked with catalysts 62A and 62B from Rhone-Poulenc. The
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printed coated substrate was dried travelling at a rate of
60 metres per minute at a temperature of 135°C.

The printed coated web was then embossed at 100 metres
per minute on a conventional hot embosser and an adhesive
coating was applied at 60 metres per minute with 65 g]mﬁ of
an acrylic adhesive comprising Cascotak ADP 21/494 acrylic
emulsion from Borden (UK) having a solids content of 50%,
the dry weight coating thus being 32.5g/n3. The adhesive
coated web, after drying, was wound up into large "mother"
rolls with a moisture content of 7% based on the total
weight of the substrate and adhesive layer, deterﬁined by
an IR sensor positioned on the web after the drying step,
but before the winding step. The equilibrium moisture
content at 23°C, S0%RH is 6%.

Smaller retail rolls were produced by perforating the
roll with a "notched" circular knife during inspection,
the smaller finished rolls being "broken off" at the
perforated units in the mother roll. Immediately and up to
1 month later the rolls showed good release for winding
with no damage to the product. These 5m X 140mm rolls
were labelled and shrinkwrapped with polyolefin £ilm and/or
PVC film in the normal manner.

on testing after various periods of ageing it was
found that the rolls reels could be unwound easily, that
lengths could be easily applied, removed and re—-applied
several times without difficulty or damage to gloss, egg
shell, matt emulsion and vinyl silk emulsion, painted
surfaces, * vinyl wallcovering, wallpaper and vinyl
wallcovering having a silicone release coating applied to
the surface.

In addition, the product could easily be separated
from itself after two adhesive coated surfaces were stuck
together without damage.

The product was subjected to the following
environmental testing on all the above mentioned wall
surfaces,

% hour steam at 20°C (i.e. 100% RH)
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% hour ambient 20°C
7 hours at 20°C and 65-75% RH
4 hours at 25-30°C and 30-40% RH
12 hours ambient 15-20°C and 30-40% RH
The product was tested for 24 days on all the above

- mentioned substrates under these conditions and showed no

signs of bubbling or expansion at the "intersecting seams"
during the 76 hours at 30-40% RH at temperatures between 15
and 30°C. The steam condition represents the very high
humidities to be found in bathrooms and kitchens.

The self-adhesive border was applied to the wall
surfaces using light hand pressure only ensuring all air
was excluded between the border and the wall/substrate by
easily sweeping such air bubbles as in the case of
conventional borders.

The product also has the advantage of being easier to
cut and trim than wet applied borders, and easier to handle
and apply then "peel and stick" borders with removable
release paper and did not damage painted surfaces on
successive re-applications - when positioning. No
“auxiliary" adhesive was necessary when applying to any of
the substrates.
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1. A continuous web comprising in sequence

a pressure sensitive adhesive layer,

a substrate layer which comprises hydrophillic fibrous
material,

a decorative surface layer and

a release surface, the web being wggndﬁinto a roll by
consecutive winding, the adhesive ié&ef“éf one winding
being received on the release surface of the adjacent
winding, '

characterised in that the initial adhesion (peel)
strength of the web to steel is no greater than 7N/25mm an&
the adhesion (peel) to steel after 24 hours dwell time is
higher than the initial adhesion and at least SN/25mm and
no greater than 12N/25mm, the internal delamination
strength of the substrate is greater than the initial
adhesion strength, and the adhesive 1is plasticiser
resistant such that the adhesive retains at least 70% of
its adhesion strength after contact of the adhesive as a
layer having a dry weight of 30g/n3 with a PVC coated wall
covering having a dry coéting weight of 90g/n3 and
comprising plasticiser in an amount of at least 20% by

- weight, at 23%2°C for 3 weeks, at 55%2% RH.

2. A continuous web according to claim 1 in which the
adhesive is plasticiser resistant to retain at least 90% of
its adhesion after said contact.
3. A continuous web according to claim 1 or claim 2 in
which the web has a greater rate of build of adhesion
strength on vinyl surfaces than on non-vinyl surfaces.
4. A continuous web according to any preceding claim in
which the pressure sensitive adhesive Jlayer comprises
Cascotak ADP 21-494 acrylic emulsion.
5. A continuous web according to any preceding claim in
which the release surface is provided by silicone,
preferably having a dry weight of at least 1g/mz.
6. A continuous web according to any preceding claim in
which the substrate comprises a dimensionally stable
substrate.
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7. A continuous web according to any preching—cJa.i.w______

having a width greater than 200mm, preferably greater than
300mm.

8. A continuous web according to any of claims 1 to 5
having a width up to 0.25 m.

9. A continuous web according to any preceding claim in
which the decorative surface ]_.ayer":;':i.ncludes a layer of
plastic material, preferably comprising PVC, applied to the
web of hydrophilic substrate material by laminating a
preformed film or, preferably, by application of a liquid
composition, preferably a plastisol.

10. A method of use of a web according to any preceding
claim in which the web is unwound from the roll and the
adhesive layer is adhered to a polymer-coated wallcovering,
preferably a vinyl coated wallcovering.



