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DESCRIPTION

Field of the Invention

[0001] The present invention relates to a membrane material as well as a method of using said
membrane material.

Background of the Invention

[0002] In the art there are many different building materials available when building various
structures. Also a building includes various constructions which have to work together, and
especially the outer surface of a building shall be able to remain watertight, expand/contract
due to thermal variations etc. Typically various building components will be separated by a
distance/gap (between window frames/walls, chimneys/roof cladding, ventilation pipes/roof
cladding, various parts of roofs with different inclinations etc.). For these reasons a host of
specific building materials are creat-ed/developed In order to be able to interface with the
building materials on either side of the gap which is to be bridged and sealed.

[0003] For example between corrugated roof claddings and walls or chimneys being arranged
at an oblique angle to the corrugated roof material it is necessary with the prior art to use a
flashing material which conforms to the corrugated roof structure, but at the same time is able
to be arranged substantially flush with the chimney or wall structure arranged at the oblique
angle. As there are many variations within the corrugated roof material it will to a large degree
be necessary to provide flashings which at least are able to interface with a relatively limited
group of flashing materials in order to achieve the desired and necessary contact such that
water intrusion and the like is avoided.

[0004] A further aspect is the fact that the membrane material shall also be able to stretch and
contract as the adjacent building parts move relative to each other, for example due to thermal
expansion or normal movements for example caused by heavy wind loads.

[0005] An example of such an adaptable flashing is disclosed in EP2626482.

[0006] A further example 1s a membrane material sold under the trade name Wakaflex®.
Wakaflex® Is a deformable, five-layered laminate having a high content of polyisobutylene
(PIB) and an embedded core of an aluminium net.

[0007] In order to be able to adhere to surfaces one side of the Wakaflex® 1s provided with
butylene strips embedded In the Wakaflex® membrane such that as the butylene Is exposed,
for example by removing a cover strip or paper it will be able to adhere the membrane to any
desired surface. As the Wakaflex® Is deformed in order to correspond to the shape around the
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gap which it Is to cover, the PIB Is stretched, and at the same time the embedded
reinforcement layer in the shape of an aluminium net is deformed.

[0008] Examples of flashing materials including a polyisobutylene (PIB) membrane in which is
embedded a deformable/stretchable metal mesh are found in GB 2184685 and DE 200 18657.

[0009] Typically, the aluminium net will be created by having a thin aluminium plate/sheet In

which a number of long, parallel slits are provided such that by pulling In the aluminium
plate/sheet, the slits will offer very little resistance and as such the aluminium plate will

relatively easy deform by having a large number of the slits opening thereby creating a net
structure.

[0010] Although the Wakaflex® has some very good and important characteristics it has at
least two major drawbacks.

[0011] First of all the butyl-strips on the side which is to be adhered to the surface of the
building structure are provided in strips therefore leaving unadhered areas of the materials
between adjacent strips. In these areas moisture or water may accumulate such that as
temperature changes, for example to freezing conditions, the water/moisture will expand
thereby impacting the adhesion between the Wakaflex® material and the building construction.

[0012] This may at least over time lead to openings whereby the purpose of the Wakaflex®
membrane material 1Is more or less lost. The same Is true If the temperature becomes very
high whereby steam may be generated between the Wakaflex® membrane and the roof
surface such that steam bubbles may deteriorate the connection between the Wakaflex® and
the building part.

[0013] A second drawback iIs the fact that the aluminium netting has a limited expansion
capablility such that if the Wakaflex® material is expanded more than for example 20% in any
direction, the aluminium netting will break thereby losing its reinforcing capabilities. As the
netting Is embedded In the material it is difficult to detect that a break has occurred. However,
as the Wakaflex® In situ is exposed to movement etc., the weak spot where the breakage has
occurred will quickly develop into a crack or hole, thereby rendering the membrane useless.

[0014] A further flexible flashing material is disclosed in DE 102004035201. This material also
comprises a flexible polyisobutylene (PIB) material in which long Iindependent and not
connected glass fibers are embedded In a cross-wise pattern. In this manner the fibres help to
reinforce the flashing material without hampering the deformability. The fibres simply slide In
the embedded material.

Object of the Invention

[0015] Consequently, it 1Is an object of the present invention to provide a membrane material
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which at least addresses these drawbacks, but also provides other advantages.

Description of the Invention

[0016] The invention addresses this by providing a membrane material according to claim 1, In
particular comprising a front layer, an embedded knitted reinforcement layer and a back layer,
wherein said front layer mainly consists of polyisobutylene, and said back layer mainly consists
of butyl based rubber and a content of polyisobutylene.

[0017] A suitable material for the front layer is described in DE 10028531, wherein a roofing
material made from a high molecular weight polyisobutylene and ethylene polymer including a
filler and a polymer with aromatic substituents is described.

[0018] By having a back layer containing butyl in a mixture of polyisobutylene (PIB) the
Invention foresees that a substantially continuous adhesion is created between the membrane
material according to the present invention and any surface on which the membrane material
IS to be brought into contact. Furthermore, If the back layer is brought into contact with the
surface of the front layer - for example when overlapping the membrane material according to
the present invention, the back layer will vulcanise to the front layer, thereby creating a strong,
flexible watertight connection.

[0019] Also by providing the reinforcement in a knitted configuration it is possible to stretch the

material much more than the prior art materials without disintegrating the reinforcement
material.

[0020] Furthermore, the knitted structure also allows for deformations out of the plane of the
membrane material and as such in a three-dimensional deformation structure.

[0021] At least within the present invention the term "knitted” shall be construed as any
manner in which a mat or sheet is created by intertangling one or more threads. This definition
also encompasses a structure where a plurality of loops are interconnected such that a loose,
but connected mat is created.

[0022] In addition to the stretching capability by the knitted reinforcement it i1s possible to allow
more or less stretching by knitting the reinforcement more or less tightly. The front and back
layers will at room temperature be able to be stretched up to 400% and as such a very flexible
membrane material 1s provided. Due to the knitting and the inherent continuity of the
reinforcement layer when stretching the membrane material a substantially even stretching of
the reinforcement layer will also be achieved thereby providing consistent characteristics of the
membrane material substantially over the entire surface of the membrane material.

[0023] In the Invention the embedded reinforcement layer is knitted from a thread, the material
of the thread selected among stainless steel, aluminium.
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[0024] In a further advantageous embodiment of the invention the reinforcement layer allows
for at least 100% stretch In a first direction, and at least 50% stretch In a second direction
perpendicular to said first direction.

[0025] In a still further advantageous embodiment of the invention the knitted reinforcement
layer allows for at least 100% stretch in both a first direction and a second direction where said
second direction 1s at an oblique direction relative to said first direction. Due to the knitted
reinforcement it Is possible to knit the reinforcement in such manner that the stretch may be
controlled.

[0026] In the embodiments above the stretching ability has been controlled either by 100%
stretch In a first direction and at least 50% stretch in a second direction perpendicular to the
first direction or as with the latter example more than 100% stretch in both directions. Naturally,
the last embodiment requires a relatively loose knitting allowing the intertangled threads to be
relatively displaced about the same amount (or ratio) in both directions, whereas with the
former embodiment the knitting in the second direction will be a little tighter than the knitting In
the first direction in order to distinguish the stretching abilities between the first direction and
the second direction.

[0027] These stretching properties naturally have to comply with the stretching capabilities of
the front and back layer. However, tests indicate that it is possible to make the different layers
work together, at least for the stretching capabilities mentioned in this embodiment, but also for
further stretching.

[0028] As the reinforcement layer made in a knitting process is not so directionally sensitive, it
IS possible to achieve substantial stretches in any direction whereby it is possible to deform the
membrane material according to the present invention even to very complicated interfaces
between construction parts thereby providing a very versatile and almost universally applicable
material for closing gaps in buildings.

[0029] These gaps may arise for example between chimneys and roof surfaces, between
skylights and roof surfaces between vertical walls, horizontal or oblique surfaces etc.

[0030] Furthermore, due to the three-dimensional properties of the materials, the membrane
material according to the present invention 1s also especially suitable to use with corners or
where round construction elements such as for example chimneys pass through substantially
linear construction parts such as for example a roof surface or a wall.

[0031] In a further advantageous embodiment of the Iinvention the front layer contains a
fungicide, algaecide and/or a herbicide. By embedding chemicals in the PIB-material on the
front layer it Is foreseen that over time any algae, moss or the like will not be able to fasten and
ive on the membrane such that any detrimental effects this could have on the membrane
material Is avoided. Furthermore, due to the very low content of the fungicide, algaecide or
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herbicide, which 1s necessary In order to avoid the propagation of fungus or algae, the addition
of these chemicals to the front layer has no influence on the physical or chemical capabilities of
the front layer which will still be able to deform as described above and retain its membrane
characteristics.

[0032] The Invention Is also directed at a method of using a membrane material as disclosed
above. Naturally, the method enjoys the same advantages as the membrane material as
described above.

[0033] The method specifically comprises using a membrane material according to claim 1,
comprising a front layer, an embedded knitted reinforcement layer and a back layer, wherein
sald front layer mainly consists of polyisobutylene, and said back layer mainly consists of butyl
based rubber and a content of polyisobutylene, saild membrane material is used as a first
covering material between two surfaces arranged adjacent to each other, but with a distance
between the edges of the surfaces, where:

e atleast a part of the surfaces in the vicinity of the edges Is cleaned;

o the back layer of the membrane is brought into contact with at least the cleaned surfaces
and urged against said surfaces, such that the membrane material spans the distance
between the edges.

[0034] This method Is foreseen as being useful for bridging gaps, for example in a roof
construction between chimneys and the roof or attic windows and roof surfaces. The method
may furthermore be used in order to renovate already existing flashings, for example flashings
made by use of the Wakaflex membrane which membrane tends to quickly deteriorate over
time due to the freezing cycles and sunlight and as such a very simple, reliable and high quality
solution Is to apply a membrane material according to the present invention as set out in the
method described above.

[0035] Naturally, the method may also be used for completely new or complete renovations
where older flashings are removed or where new openings In a roof structure arise. In such
Instances the first covering material will be arranged as described above directly onto the roof
surface.

[0036] In a further advantageous embodiment of the method a second covering material In
shape of a further membrane material layer i1s positioned on top of the first covering material,
where before applying a further second covering material, the front layer is washed with a
cleaning solvent activating the front layer material, such that the front layer of the first covering
material will be able to be vulcanized to the back side of the second covering when bringing
sald second covering material into contact with the washed surface.

[0037] A requirement for achieving good adhesion and a tight connection Is that the two
surfaces are clean and compatible. The present membrane material according to the invention
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will be able to vulcanize its back side to its front side, but not immediately the front side to Its
front side. In order to be able to vulcanize the front side to the front side it Is necessary to also
activate the front side chemically.

[0038] In this context the activation of the membrane surface (front layer material) by washing
with a suitable solvent (activating liquid), shall be understood such that the surface of the front
layer material after washing is chemically ready to interact with the front layer of the second
covering material. Preferably by a vulcanising process, but activation may also be in order to
Improve adhesive characteristics.

[0039] In some examples, particularly where a chimney or other pipe penetrates a roof surface
it may be advantageous to create extra security against leakage, for example by providing a
second covering material on top of the first covering material. The first covering material will
ensure a tight and reliable contact to the surrounding surface, i.e. for example the roof surface,
whereas the second covering material will be more focused on a water and leak tight
connection around the projecting member be it a pipe or a chimney.

[0040] As the first and second covering materials are able to vulcanize together thereby
making it almost indistinguishable where one material stops and the other material begins, a
very reliable, tight and strong connection is created by the two materials, and at the same time
by being able to focus one material on one surface and the other material on water proofing

and creating leak tight connections around a second surface a very advantageous system iIs
created.

[0041] The invention also provides a method for mounting a covering member manufactured
from the membrane material of claim 1, adapted to cover a gap between two surfaces in a
building, where a first surface Is the circumference of an outer surface of a construction
member arranged In close proximity to a second surface, wherein the covering member Is
provided with an aperture, said aperture with a shape smaller than the circumference of the
first surface, and where said cover member has an upper surface and a lower surface, said
lower surface including an adhesive, where a cover foll is applied to the lower surface, where
the method comprises the following steps:

e A covering member having a suitable aperture corresponding to less than the
circumference of the first surface iIs selected;

e [The aperture I1s arranged around the circumference of the first surface, whereby the
edge of the covering members' aperture 1s stretched, creating a tight fit with the first
surface;

e Removing the covering foil from the lower side, thereby exposing the adhesive;

» Urging the cover member downwards such that the lower surface comes into adhesive
contact with the second surface.

[0042] In this method which Is different from the above-mentioned method by the fact that the
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covering member is provided with an aperture smaller than the circumference of the first
surface the advantageous particular characteristics of the membrane material are used. For
example, when it I1s desirable to create a watertight connection around a pipe penetrating a
roof surface, the pipe will have a certain diameter. By selecting a covering member with an
aperture where the aperture has a smaller diameter than the pipe projecting through the roof
surface the perimeter of the aperture will need to be expanded in order to fit around the pipe.

[0043] Due to the superior material characteristics of the membrane material as discussed
above a completely water tight connection may be created in this manner. Furthermore, as the
membrane's back and/or upper surface 1s specifically designed to create a good adhesion to
the roof surface a one-step watertight and leak-proof connection is created in this manner.

[0044] One of the properties of this material is the fact that the front layer may be activated
such that it may vulcanize itself into the back layer. In this manner, for example when
connecting two pieces of membrane or when the membrane material surrounds for example a
chimney pass going through a roof surface by allowing the membrane material to overlap, a
very tight reliable and strong connection is created.

[0045] The front surface of the membrane where it is desirable to overlap with the back layer
InN order to create a vulcanized connection has to be clean and thereafter activated by a
cleaning solvent such as for example benzene or a benzene derivate.

[0046] In this manner the polymer structure of the front layer is opened (activated) making it
possible to vulcanize with the front layer of the membrane. Thereby the membrane becomes
very versatile in that by the simple treatment the membrane can both be connected at the
treated front side but also vulcanize with the butyl and the PIB of the back layer.

[0047] An especially advantageous use of the membrane material according to the invention
arises where one of the surfaces is a corrugated roof surface. The invention addresses this In
a further method claim where the corrugated surface has an undulating surface alternating
between tops and lows, and where the covering material 1s first arranged such that the
covering material is in contact with a plurality of tops, whereafter the covering material between
two tops Is stretched by pulling upwards, where the stretching causes the covering material to
elongate corresponding to 110% or more of the distance to be covered between two tops,
thereafter urging the covering material downwards into contact with the surface between two
tops.

[0048] With the Invention the membrane material is stretched such that the front layer and
back layer move independently of the knitted reinforcement layer. The thread of the knitted
reinforcement layer more or less cuts through the material of the front layer and the back layer.
Once the desired elongation has been provided to the membrane materials between adjacent
tops the membrane material is urged downwards into contact with the surface between the two
tops, and as the covering material i1s fastened to the roof surface, for example by a roller or the
like, the front layer and back layer will again lock the knitted reinforcement layer in its position.



DK/EP 3354816 T3

[0049] In this manner there Is no tension created In the reinforcement layer and the covering
material will not have a tendency to try to regain its original size or shape which could lead to
detachment from the roofing surface. The adhesive contact between the cover material and
the roof surface Is tensionless. Adhesive connections are not suitable for long exposure to
tension. Therefore, a much better and longer lasting connection 1s created by the membrane
material according to the present invention used in the method as described above.

[0050] In other circumstances the surfaces on which it I1s desirable to attach the covering
material's back layer are either so porous or wet that even though the surface is clean it is very
difficult to make the back layer adhere or connect to the surface on which it is desirable to
attach the covering material. In these instances the invention in a further method embodiment
provides a solution whereby before urging the back layer into contact with the surface an
Intermediate layer 1s adhered to the surface, where said intermediate layer's underside Is
fastened to the surface by a suitable adhesive, and where said intermediate layer's top side Is
suitable to be adhesively fastened or vulcanized to the back layer of the membrane material.

[0051] The suitable adhesive may for example be modified a silan polymer, for example
SabetoFIX® obtainable from Sabetoflex in Denmark. This adhesive Is a one-component
adhesive which is particular in that it hardens under the influence of moisture. Therefore, when
being used on wet or porous surfaces it will adhere to the surface even though there iIs an
amount of moisture, either hidden in the porous surface of the surface or on very wet surfaces.

Description of the Drawing

[0052] The Invention will now be described with reference to the accompanying drawings
wherein

Figure 1
llustrates all the different layers of the membrane material,

Figure 2
llustrates one application of the membrane material;

Figure 3
llustrates a cross-section through the membrane material;

Figure 4
llustrates an embodiment where the Inventive membrane according to the present
Invention has been used in a flashing Iin order to create a water tight connection between
two surfaces

Figure 5
llustrates a cross-section through a typical flashing construction according to the present
iInvention

Figure 6
llustrates a cross-section through a typical flashing construction according to the present
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Invention
Figures 7a-/d
llustrate the process of positioning a cover material on a corrugated roof.

Detailed Description of the Invention

[0053] In figure 1 all the different layers of the membrane material are illustrated. The
membrane 1 In this embodiment comprises three distinct layers 10, 20, 30 as well as a paper
or foil cover layer 40. The top layer 10 mainly consisting of polyisobutylene is here indicated
with a grey colour. The back layer 30 also comprises polyisobutylene, bur furthermore is
provided with a butyl content such that the back layer will be able to adhere to various surfaces
and/or vulcanize to the front layer 10.

[0054] Embedded between the front layer 10 and the back layer 30 is a reinforcement layer 20
embedded. In this connection the reinforcement layer 20 1s connected to the front and back
layer in such a manner that when the front and back layers are deformed the reinforcement
layer will to the extent possible follow the deformation such that in practice the net structure of
the reinforcement layer will be expanded creating larger distances between adjacent
reinforcement threads. The actual reinforcement illustrated in figure 1 Is knitted from a thin
stainless steel wire. Due to the very loose netting of the reinforcement layer as it is embedded
In the front and back layers 10, 20 the knitting and thereby the reinforcement layer may be
expanded in any direction without risking a breakage.

[0055] In figure 2 Is Illustrated one application of the membrane material. In this application a
membrane material 1 according to the invention is used to bridge the gap between a roof
surface 2 and a cylindrical member 3. The cylindrical member 3 1s arranged at an oblique
angle with respect to the roof surface. This requires the membrane material to be able to be
distorted In all directions. It is clear that the circumference 4 of the membrane material In
contact with the circular member 3 Is shorter than the circumference 5 at the edge of the
membrane material 1 furthest away from the cylindrical member 3.

[0056] This variation and at the same time the three-dimensional shaping of the membrane
material 1 requires that the membrane material adjacent the outer periphery 5 is stretched a
lot more than the membrane material adjacent the inner periphery 4. As Is clear from the
llustration the integrity of the membrane material is maintained.

[0057] The membrane material 1 may advantageously be stretched also where it has Iits
smallest dimensions, 1.e. along the inner periphery 4 such that a good, tight connection will be

established between the circular member 3 and the inner periphery 4.

[0058] In figure 1 the different layers of the membrane material are illustrated, see above. In
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figure 3 Is Illustrated a cross-section through the membrane material 1. As Is evident from
figure 3 the embedded knitted reinforcement 20 is positioned between the top layer 10 and the
back layer 30. In this manner the knitted reinforcement 20 is completely covered by membrane
material. For illustrative purposes the centreline 41 is illustrated in dashed lines. In reality the
top layer and or the back layer may have different thicknesses and different thickness
relationships such that the median line 41 may be moved closer to the surface 11 of the top
layer or closer to the surface 31 of the back layer. Also, a foil cover layer 40 is illustrated as
covering the back layer as already described above.

[0059] In figure 4 is lllustrated an embodiment where the Inventive membrane material
according to the present invention has been used in a flashing in order to create a water tight
connection between two surfaces 50, 60. In this embodiment a first surface i1s symbolized by a
substantially circular chimney 50 and the second surface is in the shape of a flat roof 60. On
the flat roof is first arranged a membrane substantially covering the distance between the two
building elements 50, 60. The membrane 61 may for example be a Wakaflex® or similar
membrane or an older flashing which needs to be renovated or replaced. By cleaning the top
surface of the flashing 61 and arranging a membrane flashing 62 according to the present
Invention an effective renovation of the flashing is created.

[0060] Turning to figures 5 and 6 cross-sections through two typical flashing constructions
according to the present invention are illustrated. In figure 5 the two building surfaces 50, 60
are again lllustrated as being a substantially circular chimney 50 and a flat roof 60. In the flat
roof 60 Is provided an aperture 63 through which the chimney 50 extends. A cover material 65

has been selected where the cover material has an aperture with a diameter less than the
diameter of the chimney pipe 50.

[0061] In this manner, as the cover material 65 Is positioned over the chimney pipe 50 the
chimney pipe's larger diameter will cause the aperture in the cover material 65 to expand and
deform thereby creating a close watertight connection 66 between the outer surface of the
chimney pipe 50 and the cover material 65. Once the cover material 65 iIs positioned over the
chimney pipe 50 the cover material 65 1s folded upwards such that the cover foll 40 may be
removed from the backside 31 of the membrane material (see figures 1 and 3). The surface of
the roof 60 Is thoroughly cleaned such that as the cover material 65 is flipped downwards after
having removed the cover foil the exposed back surface 31 of the cover material 65 will be
able to adhere directly onto the surface of the roof 60.

[0062] During this process the embedded knitted reinforcement I1s also expanded and when
the membrane material Is positioned and urged into position, the reinforcement Is again

fixed/locked relative to the front and back material layers.

[0063] In this manner Is also created a reliable connection being both watertight and having a
long life expectancy between the cover material 65 and the roof 60.

[0064] As Is evident from figure 5 the cover material will attain a certain curve between the
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vertical position and the horizontal position. This i1s Iin order for water not to be caught between
the two building components 50, 60. As the membrane material due to the knitted
reinforcement 20, see figure 3, has a very good integrity and a relatively high strength at least
with respect to the forces to which the cover material 65 is exposed, the membrane material is

able to provide long life expectancy for this type of flashings even for the not supported parts of
the membrane material.

[0065] Turning briefly to figure 6 another embodiment of a flashing is illustrated, In this
embodiment also lillustrated with reference to a substantially circular chimney element 50
passing through a roof surface 60. As was the case with the embodiment referred to above
with reference to figure 5 a first membrane/cover material 65 Is placed and positioned such
that it covers the aperture 63 and distance between the two building elements 50, 60. This first

cover material 65 may be an existing flashing which needs to be renovated or may be part of a
new flashing to be installed.

[0066] The connection 66 between the first cover material 65 and the outer surface of the
chimney element 50 may If it Is a new membrane covering material 65 being installed provide a
very tight and waterproof connection 66. On the other hand, If it iIs an already existing flashing,
it may deteriorated due to frost and thaw, UV rays, movements caused by thermal differences
between the two building components 50, 60 and other factors such that a not completely
watertight connection 66 is provided between the two building elements 50, 60.

[0067] Consequently, a second covering material 67 I1s positioned on top of the first covering

material 65 such that a new and improved waterproof connection 68 is created between the
outer surface of the chimney element 50 and the covering element 67.

[0068] The covering element 6/ may be Installed in the same manner as described above with
reference to figure 5 where the covering element had an aperture smaller than the diameter of

the chimney pipe 50 such that a tensioned fit between the chimney element 50 and the
covering element 67 Is achieved.

[0069] As the membrane material deforms, it will to a certain degree also deform the knitted
reinforcement. However, when being stretched, the reinforcement due to the fact that it Is
knitted from a thread will cut through the front and back layer to a certain degree such that as
the tension for example deriving from fitting a smaller aperture over the larger diameter of the
chimney pipe 50 Is In place the reinforcement will settle inside the membrane material, such
that by simply pressing the membrane material against the chimney pipe 50 the reinforcement
20, see figure 3, will be fixed In its new position embedded In the membrane material. In this
manner a stress-less connection providing a long-lasting effect is achieved.

[0070] In figures 7a-/d iIs Illustrated the process of positioning a cover material on a
corrugated roof. In this example the corrugated roof structure 70 1s old and worn. Therefore,
the area indicated by dashed lines 71 iIs thoroughly cleaned and furthermore an intermediate
layer 72 I1s prepared. The intermediate layer will typically be made from a membrane material
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similar to the membrane material which Is to be applied for the entire flashing, and in this
Instance the Intermediate layer 72 is furthermore provided with an adhesive 73 such that a
good connection between the intermediate layer 72 and the surface of the roof 70 I1s ensured.

[0071] The Intermediate layer Is as Is evident In figure 7b positioned inside the area /1
downstream from the chimney 50. A similar intermediate member 72 may be positioned above
the chimney 50 In order to also ensure a good adherence of the covering member above the
chimney member 50. In order to make sure that the intermediate member 72 iIs In close
contact with the corrugated roof 70 a roller 73 iIs applied to the intermediate layer 72 thereby
creating a good adhesive contact between the intermediate member 72 and the corrugated
surface of the roof 70.

[0072] In the next step illustrated in figure 7c a covering material 74 has been selected. The
covering material 74 is provided with an aperture which is smaller than the circumference, I.e.
outer diameter, of the chimney pipe 50 such that as the covering material 74 is positioned over
the chimney pipe the material will be expanded thereby creating a close contact to the chimney
pipe 50 as described above with reference to figure 4, 5 and 6.

[0073] As the roof In this example Is corrugated, it comprises a number of tops 75 and lows /6.
With the prior art materials the membrane material would be forced into shape such that it
would conform to the tops and lows, for example by use of a hammer or the like, and then be
retained In position by adhesive means. With the present membrane material having a knitted
reinforcement embedded In the membrane material, it is possible to create a substantially
stress-less installation of the covering material 74.

[0074] By pre-stressing the material as illustrated in figure 7c, for example by holding the
covering material 74 in place on two adjacent tops 75, in this embodiment illustrated by means
of a tool 77, and at the same time pulling the material superposed the low 76" thereby
stretching the material the embedded reinforcement will be displaced inside the membrane
material. This i1s due to the fact that the knitted reinforcement embedded in the membrane
material will be able to cut free and thereby be displaced relative to the original position such
that the knitted reinforcement is In this embodiment pulled sideways inside the membrane
material such that when the roller i1s applied as illustrated in figure 7d the reinforcement inside
the membrane material will be relocked In place due to the pressing action of the roller 73
squeezing the membrane material down thereby engaging the knitted reinforcement material
Inside the membrane material.

[0075] In this manner the membrane material is stress-free Iin that the knitted reinforcement
has been expanded prior to being positioned such that the reinforcement will not try to regain

its original shape thereby putting tension on the adhesive connection between the covering
material 74 and the surface of the corrugated roof 70. In this manner a very reliable and long

lasting connection Is created between the roof 70 and the covering material 74.

[0076] In this particular embodiment this is of course further enhanced by the provision of the
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Intermediate member 72 which provides a clean an pre-determined connection between the
covering material 74 and the upper surface of the intermediate member 72.

[0077] As Is evident from figure 7/dg the edge of the aperture 78 which Is in contact with the
chimney pipe 50 has been deformed slightly in order to create the watertight connection as
discussed above.

[0078] In a variation of the embodiment illustrated In fig. 7c and 7d the flashing may also be
achieved by firstly providing a collar 78, from a suitable material. The material shall be selected
to have a sealing engagement with the chimney 50, and at the same time being able to create
a watertight connection with the covering material 74, either by adhesion of vulcanisation. The
finishing 1.e. the attachment to the corrugated roof structure is achieved in the same manner.

[0079] Due to the chemical composition of the membrane material it Is possible to create a
tight and geometrically stable and strong connection between end sections 6, 6' of the
membrane material simply by activating the upper surface of the end 6 by washing for example
with a benzene such that by simply overlapping the other end section 6' and the first end
section 6 the materials will adhere to each other In a vulcanized manner creating a
homogenous joint which Is strong and watertight.
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PATENTKRAYV

1. Membranmateriale (1) omfattende et frontlag (10) og et bagerste lag (30), hvor
naevnte frontlaget (10) hovedsageligt bestar af polyisobutylen, og n&vnte bagerste lag
(30) hovedsageligt bestar af butylbaseret gummi og et indhold af polyisobutylen, ken-
detegnet ved, at membranmaterialet yderligere omfatter et indlejret, strikket arme-
ringslag (20), hvor det indlejrede armeringslag (20) er strikket af en trad, materialet af
traden er udvalgt blandt rustfrit stal eller aluminium, sadan at nar membranmaterialet
strekkes bevager frontlaget og bagerste lag sig uathaengigt af det strikkede armering-
slag, mens den indlejrede trad af det strikkede armeringslag mere eller mindre skarer
gennem materialet 1 det forreste lag og bagerste lage, indtil det har opnaet membran-
materialets nye, udstrakte konfiguration, hvor frontlaget og bagerste lag igen vil lase
det strikkede armeringslag i sin nye position, nar membranmaterialet presses til kon-

takt med en overflade, sasom en bglget tagflade.

2. Membranmateriale ifglge krav 1, hvor det strikkede armeringslag (20) muligger
mindst 100% udstraekning 1 en fgrste retning og mindst 50% udstrekning 1 en anden

retning vinkelret pa na&vnte fgrste retning.

3. Membranmateriale ifglge krav 1, hvor det strikkede armeringslag (20) muligggr
mindst 100% straekning 1 bade en fgrste retning og en anden retning, navnte anden

retning er 1 en skevvinklet retning 1 forhold til nevnte fgrste retning.

4. Membranmateriale 1fglge krav 1, hvor frontlaget (10) yderligere indeholder et fun-
gicid, algicid og/eller et herbicid.

5. Fremgangsmade til anvendelse af et membranmateriale, kendetegnet ved, at mem-
branmaterialet er ifglge et hvilket som helst af kravene 1-4, og mellem to overtlader
(50,60) anbragt ved siden af hinanden, men med en afstand (63) mellem kanterne af

overfladerne, hvor:

- mindst en del af overfladerne (50,60) 1 nerheden af kanterne renggres;
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- membranens bageste lag (30) bringes 1 kontakt med 1 det mindste de rense-
de overflader (50,60) og presses mod overfladerne, saledes at membranmate-

rialet (1) spander over afstanden (63) mellem kanterne.

6. Fremgangsmade ifglge krav 5, hvor et andet bel®gningsmateriale (67) 1 form af et
yderligere membranmaterialelag er positioneret oven pa det fgrste belaegningsmateria-
le (65), hvor fgr pafgring af na&vnte andet belegningsmateriale (67) pa frontlaget (10)
al det fgrste belegningsmateriale (65) vaskes frontlaget (10) med et renggringsoplgs-
ningsmiddel, saledes at det fgrste belegningsmateriales (65) frontlag (10) kan vulka-
niseres til bagsiden af det andet bel&gningsmateriale (67), nar det andet belagnings-

materiale (67) bringes 1 kontakt med den vaskede overflade.

7. Fremgangsmade ifglge krav 5, hvor nar frontlaget (10) af membranmaterialet (1)
skal forbindes med frontlaget, er renggringsoplgsningsmidlet et benzen- eller benzen-

derivat, som kemisk aktiverer overtladerne der skal forbindes.

8. Fremgangsmade til montering af et belaegningselement, der er indrettet til at daekke
et mellemrum (63) mellem to overflader (50,60) 1 en bygning, hvor nevnte beleg-
ningselement (62,65,67) er fremstillet af et membranmateriale 1fglge et hvilket som
helst af kravene 1-4, hvor en fgrste overflade (50) er omkredsen af en ydre overtlade
at et konstruktionselement anbragt 1 nerheden af en anden overflade (60), hvor be-
legningselementet (62) er tilvejebragt med en abning, na&vnte abning har en form, der
er mindre end omkredsen at den fgrste overtlade (50), og hvor nevnte belegningse-
lement (62) har en gvre overflade og en nedre overflade, nevnte nedre overtlade ind-
befatter et klebemiddel, hvor en belegningsfolie (40) pafgres nedre overflade, hvor

fremgangsmaden omfatter fglgende trin:

o et belegningselement (62) med en passende abning svarende til mindre end
omkredsen af den fgrste overflade (50) er valgt;

o abningen er arrangeret omkring omkredsen af den fgrste overflade (50), hvor-
ved kanten af bele&gningselementernes abning udstrakkes, hvilket skaber en
tet pasning med den fgrste overtlade;

o fjernelse af dekningstolien (40) fra undersiden, hvorved klaebemidlet ekspone-

res:
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presning af belegningselementet (62) nedad, saledes at den nederste overflade

kommer 1 kle&bende kontakt med den anden overflade (60).

9. Fremgangsmade ifglge krav 5, hvor den ene af overfladerne (60,70) er en bglget
tagtlade, nevnte bglgede overtlade (60,70) har en kuperet overtlade vekslende mellem
toppunkter og lavpunkter, og hvor belegningsmaterialet (62, 65) fgrst er arrangeret
saledes, at belegningsmaterialet er 1 kontakt med en pluralitet af toppunkter, hvorefter
belegningsmaterialet mellem to toppunkter udstrekkes ved at trekke opad, hvor ud-
strekningen far belegningsmaterialet (62, 65) til at forlenge svarende til 110% eller
mere af afstanden, der skal tildekkes mellem to toppunkter, hvorefter belegningsma-

terialet (62,65) presses nedad 1 kontakt med overfladen (60,70) mellem to toppunkter.

10. Fremgangsmade ifglge krav 5, hvor fgr bagerste laget (30) presses 1 kontakt med
overfladen (60,70) et mellemliggende lag (72) er klabet til overfladen (60,70), hvor
nevnte mellemliggende lags (72) underside er fastgjort til overfladen med et passende
kleebemiddel (73), og hvor de mellemliggende lags oversiden er tilpasset til at blive

klebende fastgjort eller vulkaniseret til det bageste lag (30) af membranmaterialet
(1,62,65).
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