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(57) A method for producing a dry wall and/or a dry
ceiling comprising a supporting framework and at least
one board, comprising the steps of:
a) Providing and/or obtaining a supporting framework,
b) Providing and/or obtaining at least one board,
c) Applying an adhesive to the supporting framework
and/or the board; and
d)Placing theboardonto the supporting framework, such

that the board and the supporting framework are con-
nected to each other by the adhesive to obtain a bonded
composite,
whereby a green strength of the adhesive is such that a
structure of the bonded composite remains essentially
intact when the bonded composite is lifted at the support-
ing framework and/or at the board immediately after step
d).
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Description

Technical field

[0001] The invention relates to amethod for producing a drywall and/or a dry ceiling comprising a supporting framework
and at least one board connected by an adhesive. Furthermore, the invention relates to a dry wall and/or a dry ceiling,
comprising a supporting framework and at least one board connected by an adhesive.

Background art

[0002] For the production of a dry wall and/or a dry ceiling, usually a supporting framework is planked with a layer of
boards, then fittedwith insulationmaterial. The boardsmay be for example plasterboards and/or gypsum fiberboards and
arecommonlyattached to thesupporting frameworkby fasteners suchasnails, staples, and/or screws.Afterwards, thedry
wall and/or dry ceiling is plastered to even out joints, fastener holes and/or further uneven surfaces. The production steps
for dry walls are basically the same as for dry ceilings.
[0003] While dry walls and dry ceilings are widely used as popular construction components, there are some
disadvantages associated with the common construction methods.
[0004] Apart fromproduction on the construction site, drywalls and/or dry ceilings are frequently prefabricated and then
transported to the installation site, often using lifting methods. During transportation the boards of the dry wall and/or the
dry ceiling often form cracks, due to the lifting force acting on them, resulting in an esthetic imperfection which is costly to
refurbish. These cracks have been observed to mainly occur on connection points, i.e. where the boards are attached to
the supporting framework.
[0005] A further drawback is that the known production methods can be labor-intensive since the dry walls and/or dry
ceilings have to be joined manually. This can be time-consuming, especially in large construction projects, and can
contribute to increased labor costs and project timelines.
[0006] Furthermore, the dry walls and/or dry ceilings are often left with visible indentations or dimples in the surface
caused by the fasteners. Even after the application of plaster and finishing techniques, these indentations may still be
noticeable, especially in certain lighting conditions. This can detract from the overall aesthetics of the finished wall and/or
ceiling.
[0007] Another drawback that has been observed concerns weakened connection points due to the wrong choice of
fastenersor their incorrect application. If thewrong fastener is usedor exposed tomoisture, there is a risk of corrosion.This
can lead to structural and stability issues of the wall. Furthermore, such penetrating fasteners need to be carefully and
precisely applied,withacorrect angleanddepth, in order toensureoptimal stability of the finishedwall and/or ceilingand to
minimize esthetic impairment. This can only be done by hand and requires a high level of skill.
[0008] There is thus a need to provide improved solutions, which overcome the aforementioned drawbacks.

Disclosure of the invention

[0009] It is anobject of thepresent invention to provideamethod for producingadrywall and/or a dry ceilingwhich canat
least reduce the above-mentioned drawbacks. In particular, it is an object of the present invention to provide amethod for
producing a dry wall and/or a dry ceiling, which a) at least reduces crack formation, b) accelerates the production steps, c)
improves good aesthetics and/or d) improves the stability of the dry wall and/or dry ceiling.
[0010] Surprisingly, it has been found that these objects can be achieved by the features of claim 1. Thus, the core of the
invention is a method for producing a dry wall and/or a dry ceiling comprising a supporting framework and at least one
board, comprising the steps of:

a) Providing and/or obtaining a supporting framework,

b) Providing and/or obtaining at least one board,

c) Applying an adhesive to the supporting framework and/or the board; and

d) Placing the board onto the supporting framework, such that the board and the supporting framework are connected
to each other by the adhesive to obtain a bonded composite,

whereby a green strength of the adhesive is such that a structure of the bonded composite remains essentially intact when
the bonded composite is lifted at the supporting framework and/or at the board immediately after step d).
[0011] Thus, the dry wall and/or the dry ceiling exhibit a stable structure even before the adhesive has fully cured.
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[0012] The term "drywall" refers to a constructivewall, e.g. used for roompartitioning purposes, especially for an interior
area. For the construction of a dry wall, no water-containing building materials, such as plaster, mortar, concrete, or clay,
are required to obtain structural stability. Nevertheless, it is possible to plaster the dry wall with such kind of materials later
on if desired and/or to make use of boards comprising such kind of materials.
[0013] A "dry ceiling" ismeant to be a constructive ceiling. Just like for the construction of a drywall, nowater-containing
buildingmaterials, such as plaster, mortar, concrete or clay, are required for the construction. Also for the dry ceilings, it is
possible to plaster the ceiling with such kind of materials later on if desired.
[0014] A "supporting framework" refers to an inner framework construction of a drywall and/or a dry ceiling comprising a
frame with vertically, horizontally and/or diagonally arranged profile elements. In particular, the frame comprises a
horizontal framingmember that runsalong theuppermost part of the supporting frameworkand is referred toas "topplate".
Especially, the supporting framework further comprises ahorizontal framingmember that runs along the lowermost part of
the supporting frameworkand is referred to as "bottomplate". The topplate aswell as thebottomplateprovide stability and
serveasattachment points for vertically and/or diagonally arrangedprofileelements.Vertically placedprofileelementsare
referred to as "studs" and horizontally placed profile elements are referred to as "blockings". The studs and blockings are
placed in a defined distance to one another. Furthermore, the blockings are usually attached on both ends to studs.
[0015] The term "board" refers to a building element used for dry wall and/or dry ceiling construction. The boards are
usually in the formof planar elementsandareoftenmadeof gypsumand/or other drymaterials andareavailable in various
shapes and sizes.Usually, the boards are attachedplane-parallel to the supporting framework.More precisely, the boards
are attached to the studs, blockings, bottomplates and/or top plates of the supporting framework. In steps b), c) and d) one
single boardor several individual boardscanbeemployed. In caseof several boards theboardsusually abut oneachother
with their edges to form a continuous board area on the supporting framework.
[0016] "Greenstrength" ismeant to be the initial level of cohesionandadhesion that theadhesivepossesses right after it
has been applied but before it has fully cured.
[0017] "Remaining intact" in particularmeans that the board(s) in relation to the supporting structure remains in its initial
position in which it was placed in step d).
[0018] "Immediately after step d)" in particularmeans 0 - 10minutes after step d), especially 0.1 - 5minutes after step d),
particularly 0.5 - 1 minutes after step d).
[0019] As it turned out, the inventivemethod leads to a reduction in crack formation in the board and/or in the supporting
framework, especially during transportation of the dry wall and/or the dry ceiling. Through use of the inventive adhesive,
the structure of the board and or/the supporting framework does not have to be penetrated. Thus, the structural integrity of
the board can be maintained, which drastically decreases the possibility of crack formation.
[0020] Furthermore, it has been observed that due to the inventivemethod, the production rate of a dry wall and/or a dry
ceiling can be increased, since the application of the adhesive is simple, fast and/or can be executed in an automated
manner.
[0021] Anotheradvantageof the inventivesolution is that theboardshowsat least lessorno indentationsand/ordimples
at all after step d), since there is no need to penetrate the board, but the adhesive is only applied onto the surface of the
supporting framework and/or the board. Thus, the inventive solution can provide a smooth and/or flat dry wall surface
and/or dry ceiling surface. This improves the overall aesthetics of the dry wall and/or dry ceiling.
[0022] Thus, in a preferred embodiment, the board in not penetrated for bonding it to the supporting framework.
Especially, there are no form and/or force-fit connection elements, in particular no nails and/or screws, used for bonding
the board to the supporting framework. Thus, the dry wall and/or a dry ceiling preferably does not comprise such
connection elements that penetrate theboard(s).Nevertheless, the supporting framework as such stillmay comprise form
and/or force-fit connection elements. Also, for special applications, it is possible to additionally make use of one or more
form and/or force-fit connection elements to bond the board to the supporting framework.
[0023] Furthermore, the inventivemethod accelerates the process of installation of the dry wall and/or dry ceiling, since
they can be transported directly after their assembly. Thus, there is no need to wait for the adhesive to cure, before it is
possible to continue with the next installation steps. This can be time and cost saving, especially in large construction
projects.
[0024] In addition, the inventive adhesive ensures that the connection between the board and the supporting framework
withstands the force exerted on it during transportation. Thus, the inventivemethod improves the structural integrity of the
dry wall and/or dry ceiling.
[0025] Anotheradvantageof the inventivesolution is that noscrewand/ornail indentationsarecreated.Thus, there isno
need of filling these indentations, which reduces the working time as well as the consumption of resources.
[0026] Furthermore, with adhesives showing viscoelastic properties, additional protection for the dry wall and/or dry
ceiling can be provided, as the damping effect of the adhesive can prevent impact and/or vibration damages.
[0027] After stepd), in particular, at least 5%,especially at least 10%, forexampleat least 15%,of thesurfaceareaof the
board facing the supporting framework is in contact with the adhesive. This ensures a good adhesion between board and
supporting framework. This can e.g. be achieved by providing a supporting framework with a supporting surface area
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facing the board that is at least at least 5 %, especially at least 10 %, for example at least 15 %, of the surface area of the
board facing the supporting framework and applying the adhesive in step c) all over the surface area of the supporting
framework facing the board.
[0028] Especially in step c), the adhesive is applied with an automatic system, e.g. a robotic system. Likewise further
steps a), b) and/or d) can be performed with an automatic system. Thus, the overall method can be implemented in an
automatic manner.
[0029] Preferably, in step d) the board is placed onto the supporting framework in a vertically upright position.
[0030] However, it is also possible to place the board onto the supporting framework in a horizontal position.
[0031] In a further preferredembodiment, the surfaceweight of the boardon the supporting framework is at least 0.1 - 40
g/cm2, preferably at least 0.2 - 20 g/cm2, most preferred 0.5 - 10 g/cm2 or 0.6 - 5 g/cm2.
[0032] Thisensures that theconnectionbetween theboardand thesupporting framework is such that theyadherestably
to each other. It is however also possible that the surface weight is less than 0.1 g/cm2 or more than 40 g/cm2.
[0033] Inparticular, after stepd) theadhesivehasa layer thicknessof1 - 5mm,preferablyof 2 -4mm,mostpreferredof 3
mm.
[0034] This thickness provides the bonded composite with an adequate amount of adhesive to show optimal adhesion
qualities while simultaneously avoiding unnecessary amounts of adhesive, thus preventing a waste of resources.
[0035] It is however also possible that the layer thickness amounts to less than 1 mm or more than 5 mm.
[0036] Preferably, the board is a wall board and/or a ceiling board.
[0037] In another preferred embodiment the board is a cement board, composite board, wooden board, especially a
chipboard, a gypsum plasterboard and/or a gypsum fiberboard.
[0038] Woodenboardshaveversatile advantages, sincewood i) is sustainabledue to its renewability, ii) hasawarmand
natural appearance that adds a timeless aesthetic to a place, iii) is relatively easy to work with, iv) has natural insulating
properties, v) has excellent strength characteristics, vi) accepts a variety of finishes such as stains, paints and/or sealants,
vii) is biodegradable, viii) reduces noise transmission and viii) requires less energy in its production than alternative
materials. The advantages of chipboard are furthermore that it has a uniform composition throughout the entire board and
that it can provide a consistent quality.
[0039] Gypsum plasterboards are beneficial since gypsum is inherently fire-resistant. Furthermore, gypsum plaster-
boards can provide an even and smooth surface finish. This allows for easy painting or wallpaper application, resulting in
aesthetically pleasing interiors. Additionally, gypsum plasterboards i) have good acoustic properties, providing a level of
sound insulation, ii) are lightweight, making them easy to handle, transport and/or install, iii) provide some degree of
thermal insulation, iv) can be treated with additives that make them resistant to mold, mildew and/or moisture, v) are
environmental friendly, sincegypsum isanaturally occurringmineral, vi) are relatively easy to repair and/or replaceandvii)
allow for the easy integration of utilities such as electrical wiring and plumbing.
[0040] Gypsum fiberboards exhibit generally the same advantages as gypsum plasterboards. Furthermore, gypsum
fiberboards aremoisture resistant, have lowvolatile organic compoundemissions andare inherently resistant tomold and
mildew.
[0041] Cement boards are particularly suitable for wet rooms with high moisture loads. Composite boards may for
example be a solid composite board comprising a gypsum layer and an insulation layer, the insulation layer especially
made from mineral fiber insulation and/or synthetic material
[0042] However, it is also possible to use other materials than those suggested in the present description.
[0043] Especially, the supporting framework comprises interconnected studs, blockings, bottom plates, top plates
and/or intermediate spaces.
[0044] In a special embodiment, the supporting framework comprises at least one stud, at least one blocking, at least
one bottom plate, at least one top plate and/or at least one intermediate space.
[0045] The structure of the supporting framework helps distribute loads evenly across the framework. It ensures that the
weight of the dry wall and/or the dry ceiling and any additional loads, e. g. shelvings and/or cabinets, are adequately
supported and transferred to a construction foundation.
[0046] However, it is also conceivable that the supporting framework has another structure.
[0047] In particular, the intermediate spaces contain insulation material, preferably organic, mineral and/or synthetic
insulation material.
[0048] It is also possible, however, that the intermediate spaces do not contain any insulation material at all.
[0049] In another favored embodiment, the insulationmaterial comprisesmineral wool, wood fiber, cellulose, rockwool,
glass wool, calcium silicate, mineral foam, extruded polystyrene, expanded polystyrene, polyurethane and/or aerogel.
[0050] Particularly, the supporting framework is made of wood, metal and/or synthetic material.
[0051] With reference to the beneficial properties above, wood can have the mentioned positive effects also on the
supporting framework structure. Metal can exhibit beneficial properties such as a long lifespan, corrosion resistance,
lightweight (for some metals such as aluminium), resistance to pests and a high tensile strength. Synthetic materials are
characterized by being lightweight, having a high durability, being cost-effective, being water resistant and having
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consistent properties.
[0052] However, it is also possible to use materials deviating from the materials described above for the supporting
framework. In particular, the adhesive is configured such that, directly after application to a vertical surface it can hold a flat
planar elementwith a surfaceweight of at least 20 g/cm2ormorepressedonto theadhesive to forma layer thickness of the
adhesive of 3mmanda full surfacebonding between the vertical surfaceand the flat planar element, whereby theelement
bonded in this way does not slip more than 10 mm during 1 minute. Thereby, the element is not supported and/or held by
any additional fastening and/or holding mean and the slipping is measured in vertical direction.
[0053] This ensures that the structure of the bonded composite remains mainly stable directly after bonding. Further, it
facilitates the plannability regarding the following installation of the bonded composite.
[0054] Further preferred, the adhesive is configured such that the element does not slip more than 8 mm, especially
preferred not more than 6 mm.
[0055] Preferably, the adhesive belongs to the group of polyurethane adhesives and/or silane-functional polymer (STP)
adhesives. Such adhesives can be formulated to exhibit suitable properties in the uncured state, for example, green
strength, viscosity, and thixotropy, and after curing they form elastic, tough materials with excellent vibration and impact
dampening properties.
[0056] The polyurethane adhesives comprise polyurethane polymers. The term "polyurethane polymer" comprises all
the polymers which are prepared according to the so-called diisocyanate polyaddition method. This also includes
polymers which are nearly or completely free of urethane groups. Examples of polyurethane polymers are polyether
polyurethanes, polyester polyurethanes, polyether polyureas, polyureas, polyester polyureas, polyisocyanurates, and
polycarbodiimides
[0057] The term "silane-functional" denotes compounds comprising silane groups. "Silane-functional polymers"
accordingly are polymers comprising at least one silane group. The term "silane group" denotes the silicon-containing
group bound to the organic residue of the silane, which is bound via the Si-C bond. These adhesives are especially
favourable since they can be formulated to exhibit a high green strength and a high viscosity. Those properties ensure that
on the one hand the bonded composite can exhibit an immediate adhesive effect right after the application. Thus, an
immediate connection between the board and the supporting framework can be achieved. On the other hand, it can be
prevented that the adhesive drops down the board surface and/or the supporting framework surface after being applied.
[0058] In anespecially preferredembodiment, theadhesive is aone-component adhesive, especially a one-component
polyurethane adhesive and/or a one-component silane-functional adhesive. A "one-component" composition is a
composition in which all components of the composition are present in the same container and which, as such, is
storage-stable. However, it is also possible to implement the inventivemethodwith a two-component adhesive, especially
a two-components polyurethane adhesive and/or a two-components silane-functional adhesive.
[0059] Especially, suitable and preferred adhesives used for this purpose include Sikaflex®‑118, Sikaflex®‑119,
Sikaflex®‑258, Sikaflex®‑263 and/or Sikaflex®‑545. These adhesives are commercially available from Sika AG (Switzer-
land).
[0060] It is however not excluded that the adhesives may belong to other adhesives groups.
[0061] Especially, the inventive adhesive may exhibit i) a high viscosity at low shear rates, preferably also having a low
viscosity at high shear rates at the same time, ii) a goodpumpability, iii) a suitability for being used in automatedprocesses,
iv) a high green strength and/or v) a high sag resistance.
[0062] These properties can be achieved, for example, with the addition of selected fillers, thixotropic additives, and/or
partially crystalline polymers. Further below, some suitable formulation approaches are shown in detail.
[0063] The term "sag resistance" refers to the ability of a material, especially a liquid and/or semi-liquid substance, to
resist the downward flow or deformation under the influence of gravity.
[0064] A high viscosity at low shear rates, and a low viscosity at high shear rates at the same time can be achieved by
including thixotropic additives. Such additives, exemplified further below, ensure a high viscosity and sag resistance after
application (absent any shear forces), while under high shear rates, the viscosity decreases, which facilitates application
and enables good pumpability.
[0065] Preferably, theadhesiveadditionally comprisesadditives suchasplasticizers, solvents, inorganic and/or organic
fillers, kaolins, aluminium oxides, silicas, fibers, pigments, thickeners, stabilizers, adhesion promoters, drying agents,
rheology controllers, catalysts and/or thixotropic additives.
[0066] Thixotropic agents particularly include layered silicates such as bentonites, derivatives of castor oil, hydro-
genated castor oil, polyamides, polyamide waxes, polyurethanes, urea compounds, fumed silicas, cellulose ethers or
hydrophobically modified polyoxyethylenes. Preferably, the thixotropic additives comprise polyureas and/or polyamide
waxes.
[0067] Suitable fillers include silicic acid derivatives, talc,metallic powder, calciumcarbonate, clay, carbon black among
others.
[0068] Further auxiliary agents or additives may be included, selected from: adhesion promoters, especially silane-
containing compounds, which may additionally contain at least one reactive group, such as epoxy‑, isocyanate‑, amine
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groups or double bonds, dyes or pigments, polyurethane catalysts, suchas lead and/or tin and/or othermetal compounds,
occasionally combined with the use of further catalysts, especially of tertiary amine-containing catalysts, UV-absorbing
agents or stabilizers, such as phenolic antioxidants and screening agents.
[0069] In a highly preferred embodiment, the adhesive comprises carbon black and/or calcium carbonate.
[0070] In particular, the calcium carbonate is a surface-coated, especially a stearate-coated, calcium carbonate.
[0071] Carbonblackand/or calciumcarbonate lead togoodstability, alsoagainst sagging, andgoodviscosity properties
of the adhesive. Especially added in combination, carbon black and calcium carbonate exhibit synergistic effects and
improve the stability and the viscosity of the adhesive.
[0072] Especially, the adhesive comprises 10 - 50 wt. %, preferably 15 - 45 wt. %, especially preferred 20 - 40 wt. %,
calcium carbonate and/ or carbon black, related to the total weight of the adhesive.
[0073] Preferably, the adhesive comprises a thixotropic additive, especially a polyurea and/or a polyamide wax.
[0074] In certain embodiments, the thixotropic additive comprises a paste formed by dispersing the thixotropic additive
based on urea in a plasticizer. In certain embodiments, the urea-based thixotropic additive may comprise a paste
comprising about 15 to 35 wt. % of a thixotropic urea and about 65 to 85 wt. % of a plasticizing phthalate. Preferably, the
thixotropic urea is prepared by reacting a monoamine, for example butylamine, with a diisocyanate, for example
diphenylmethane diisocyanate.
[0075] Especially, the adhesive comprises 1‑50 wt. %, preferably 15 - 45 wt. %, especially preferred 20 - 40 wt. %,
thixotropic agent, related to the total weight of the adhesive.
[0076] Especially, theadhesivecomprisespolyester additives comprisingpolyester groups.Thepolyester additives can
be reactive and/or non-reactive. Especially, the polyester additive is a silane-functional polyester additive, e.g. as
described below in the following examples.
[0077] Especially, the adhesive comprises 0.1 - 20 wt. %, preferably 1 - 15 wt. %, especially preferred 5‑12 wt. %,
polyester additives, related to the total weight of the adhesive.
[0078] According to a first example, a silane-functional polymer adhesive comprises at least one silane-crosslinking
polymer, optionally fine-particle coated calcium carbonate, and optionally soot More specifically, the silane-functional
polymer adhesive comprises following constituent(s):

a) silane-crosslinking polyurethane polymer constructed in accordance with the following formula (I):

where R1 stands for an alkyl group having 2 to 8 carbon atoms, linear or branched,

R2 stands for an alkyl radical having 1 to 8 carbon atoms,

R3 stands for an alkyl radical having 1 to 5 carbon atoms,

a stands for 0 or 1,

Z stands for a sulfur or an NR4, where R4 stands for a hydrogen atom or an organic radical, for example, an alkyl
group or an aryl group having 1 to 20 carbon atoms, or a compound having ester groups such as, for example, a
moiety of the formula (II)

where R5 stands for an alkyl group having 1 to 8 carbon atoms,

n denotes a number from 2 to 4,

and A stands for a radical of a polyurethane prepolymer with the functionality n,

b) optionally, fine-particle coated calciumcarbonate, bywhich ismeant fatty acid-treated calciumcarbonateshavinga
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particle size of from 0.05 to 1 micron, with a density of approximately 2.6‑2.7 g/ml, and

c) optionally, soot, preference being given to grades having a large surface area, with a density of approximately 1.8
g/ml, there being from 20 to 50 ml of fillers b)+c) per 100 g polymer a), and the volume ratio of b) to c) being between
70/30 and 30/70.

[0079] Such kind of adhesive compositions are described in WO 2002/090411 A1, which is incorporated by reference,
especially p. 7, 1. 24 - p. 16, l. 14 and p. 16, l. 15 - p. 19. Especially, the adhesive compositions are compositions according
to examples 3 - 7 as described in tables 1‑3 on pages 18‑19 of WO 2002/090411 A1.
[0080] According to a second preferred example, a silane-functional polymer adhesive comprises

a) a silane-functional polyester of formula (I):

wherein

Y is an n-valent residue of a polyester P which is solid at room temperature and terminated by hydroxy groups,
after removal of n hydroxy groups;

R1 is a linear or branched,monovalent carbon residuehaving1 to12carbonatoms, optionally havingoneormore
C-C multiple bonds and/or having optionally cycloaliphatic and/or aromatic portions;

R2 is an acyl residue or a linear or branched, monovalent hydrocarbon residue having 1 to 12 carbon atoms,
optionally having one or more C-C multiple bonds and/or having optionally cycloaliphatic and/or aromatic
portions;

R3 is a linear or branched, divalent hydrocarbon residue having 1 to 12 carbon atoms, optionally having cyclic
and/or aromatic portions, and optionally having one or more heteroatoms;

the variable a has a value of 0, 1 or 2; and

the variable n has a value of 1 to 3.

b) at least one silane-functional polymer STP, for example, having end groups of formula (III).

with R1, R2, R3 and a have already been described above.

[0081] Such kind of adhesive compositions are described in WO 2010/136511 A1, which is incorporated by reference,
especially p. 3, l. 5-p. 25, l. 30 and p. 26 - 32. Especially, the adhesive compositions are compositions according to p. 30, l.
25 - p. 31 as described in WO 2010/136511 A1.
[0082] According to a third example, a polyurethane adhesive comprises the following composition:

- at least onepolyether urethanepolymerP1containing isocyanate groupswith amonomeric diisocyanate content of at
most 0.5 % by weight obtained from the reaction of at least one monomeric diisocyanate with at least one polyether
polyolwithanaveragemolecularweightMnofmore than2,500g /mol anNCO/OHratioof at least 3/1 andsubsequent
removal of a majority of the monomeric diisocyanates using a suitable separation process, and
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- more than 20 % by weight of carbon black, based on the entire composition, and

- optionally amaximumof2%byweight of apolyurethanepolymerP2,which is solid at room temperature, basedon the
entire composition, obtained from the reaction of at least one monomeric diisocyanate with at least one at least
partially crystalline polyester or polycarbonate polyol in an NCO / OH ratio of at least 1.3 /1 , and

- optionally up to 5%byweight of a polyetherurethane polymer P3, based on the entire composition, obtained from the
reaction of at least onemonomeric diisocyanate with at least one polyetherdiol with an averagemolecular weight M n
of atmost 2,500g /mol inanNCO/OHratioof at least 1.3/1,with theproviso that at least oneof thepolymersP2andP3
is contained in the composition

[0083] A "monomeric diisocyanate" is an organic compound with two isocyanate groups that are separated from each
other by a divalent hydrocarbon radical with 4 to 15 carbon atoms.
[0084] A "polyetherurethane polymer" is a polymer that has ether groups as repeating units and additionally contains
urethane groups.
[0085] A "polyesterurethane polymer" is a polymer that has ester groups as repeating units and additionally contains
urethane groups.
[0086] The "NCO content" refers to the content of isocyanate groups in percent by weight based on the entire polymer.
[0087] "Molecular weight" is themolar mass (in grams permole) of amolecule or a residue of amolecule. The "average
molecular weight" is the number-average molecular weight (Mn) of a polydisperse mixture of oligomeric or polymeric
molecules or molecular residues. It is determined using gel permeation chromatography (GPC) against polystyrene as a
standard.
[0088] Such kind of adhesive compositions are described inWO 2023/180217 A1, which is incorporated by reference,
especially p. 5, 1. 10 - p. 39 and p. 40 - 49. Especially, the adhesive compositions are compositions Z1, Z2 or Z11 - Z15 as
described in tables 1 and 2 on p. 39 and 40 of WO 2023/180217 A1.
[0089] According to a fourth example, a polyurethane adhesive comprises at least one urethane prepolymer formed
from a reaction product comprising:

i) one or more polyisocyanates;

ii) one or more liquid polyetherpolyols; and

iii) one or more thermoplastic polyesterpolyols;
wherein the urethane prepolymer has a free isocyanate content of from about 0.6 to about 3.5% byweight, based on
the weight of the polyurethane

[0090] Thereby, preferably, one or more of the following conditions are fulfilled:

- said one or more polyisocyanates comprises one or more diisocyanates;

- said one or more liquid polyetherpolyols comprises an ethylene oxide end capped triol and/or a propylene oxide end
capped triol;

- said one or more liquid polyetherpolyols comprises an ethylene oxide end capped triol having a weight average
molecular weight of about 4500 to about 5000.

- said one or more liquid polyetherpolyols comprises a propylene oxide end capped triol having a weight average
molecular weight of from about 150 to about 250;

- said one or more liquid polyetherpolyols comprises polypropylene glycol.

- said oneormore liquid polyetherpolyols comprises polypropyleneglycol having aweight averagemolecularweight of
about 3500 to about 4500

[0091] Such kind of adhesive compositions are described in WO 02/092714 A1, which is incorporated by reference,
especially p. 5,‑p. 15, l. 5. Especially, theadhesivecompositionsare compositions I -VI asdescribed in tables1and2onp.
15,1. 10 - p. 30 of WO 02/092714 A1.
[0092] A second aspect of the invention concerns a dry wall and/or a dry ceiling obtainable or obtained by the method
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according to the embodiments in the previous description.
[0093] A dry wall and/or a dry ceiling comprises a supporting framework, an adhesive and at least one board, whereby
the board and the supporting framework are connected to each other by the adhesive and whereby the adhesive is an
adhesive as described above.
[0094] An inventivedrywall and/or an inventivedry ceiling facilitates the installation of suchadrywall and/or adry ceiling
greatly. During transportation of the dry wall and/or the dry ceiling, the board and the supporting framework only move
minimal distances against each other, obtaining essentially the original structure of the bonded composite right after
joining the board and the supporting framework by the adhesive. Thus, a high stability of the dry wall and/or the dry ceiling
can be achieved, especially during transportation.
[0095] Ina thirdaspect, thedrywall and/or thedry ceilingcompriseasupporting framework, anadhesiveandat least one
board, whereby the board and the supporting framework are connected to each other by the adhesive and whereby the
adhesive is an adhesive according to the embodiments mentioned in the previous description.
[0096] In another preferred embodiment it is also possible that the dry wall and/or the dry ceiling additionally comprises
at least one paneling element. Especially, the paneling element is attached to the at least one board.
[0097] Preferably, the paneling element is attached to the board by a second adhesive. Most preferably, the second
adhesive is the same as the adhesive used to connect the supporting framework and the board.
[0098] However, it is also conceivable that thesecondadhesivediffers from theadhesiveused to connect the supporting
framework and the board. Especially, the second adhesive can for example be a wood glue. The wood glue may for
example be selected fromanimal glue, urea-formaldehyde resin adhesives, phenol formaldehyde resin adhesives, lignin-
phenol-formaldehyde resin adhesives, polyurethaneadhesives, epoxy resin adhesives, cyanoacrylate adhesives, casein
glue, polyvinyl acetate adhesives and/or aliphatic resin adhesives. Especially preferred are polyvinyl acetate adhesives.
[0099] In another preferred embodiment, the at least one paneling element is attached offset to the at least one board,
such that the paneling element covers possible joints created by the at least one board.
[0100] In an especially preferred embodiment, the second adhesive is SikaBond®‑530.
[0101] The second adhesive allows for a more rigid and/or stable structure of the dry wall and/or the dry ceiling.
[0102] A fourth aspect of the invention concerns the use of an adhesive as described above for the production of a dry
wall and/or a dry ceiling, whereby the adhesive is used for bonding one or more boards to a supporting framework.
Especially, the bonding is performed without penetrating the board(s).
[0103] The board(s) and supporting framework are as defined above in connection with the other aspects of the
invention.
[0104] Further advantageous configurations of the invention are evident from the exemplary embodiments.

Brief description of the figures

[0105] The drawings used to explain the embodiments show:

Fig. 1 A perspective view of an inventive supporting framework

Fig. 2 A cross-sectional view of an inventive dry wall

Fig. 3 A cross-sectional view of a cutout of an adhesive layer connecting part of a supporting framework and part
of a board after step d) according to the invention.

Fig. 4a A cross-sectional view of a test arrangement comprising a supporting framework, a board, a paneling ele-
ment, and nails.

Fig. 4b A cross-sectional view of a test arrangement comprising a supporting framework, an inventive adhesive, a
board, a second adhesive, a paneling element, and nails.

Fig. 4c A cross-sectional view of a test arrangement comprising a supporting framework, an inventive adhesive, a
board, a second adhesive and a paneling element.

[0106] In the figures, the same components are given the same reference symbols.

Exemplary embodiments

[0107] Fig. 1 showsaperspectiveviewofan inventivesupporting framework1.Thesupporting framework1comprisesa
top plate 11, two bottom plates 12, vertically placed studs 3 and horizontally placed blockings 2. Between the top plate 11,
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the bottom plates 12, the studs 3 and/or the blockings 2, intermediate spaces 4 are formed. Boards 6 can be connected to
either side of the supporting framework 1, as indicated by the arrows pointing away from the boards.
[0108] Fig. 2 illustrates a cross-sectional view of an inventive dry wall 5. The supporting framework 1 is partially coated
with an inventive adhesive 7 and connected to several boards 6.
[0109] Fig. 3 showsacross-sectional viewof a cutout of anadhesive layer 7 connectingpart of a supporting framework 1
and part of a board 6 after step d) according to the invention. The double arrow indicates the thickness of the inventive
adhesive.
[0110] Fig. 4a shows a cross-sectional view of a test arrangement comprising a supporting framework 1, a board 6, a
paneling element 9 and nails 8. The framework 1, the board 6 and the paneling element 9 are attached to each other by
nails 8. The nails 8 penetrate the board 6 as well as the paneling element 9 and they partially enter the supporting
framework 1.
[0111] Fig. 4b shows a cross-sectional view of a test arrangement comprising a supporting framework 1, an inventive
adhesive 7, a board 6, a second adhesive 10, a paneling element 9 and nails 8. The framework 1 and the board 6 are
attached by an inventive adhesive 7. The board 6 and the paneling element 9 are attached to each other by a second
adhesive 10. Additionally, all five layers, i.e. the supporting framework 1, the inventive adhesive 7, the board 6, the second
adhesive 10 and the paneling element 9 are connected to each other by nails 8. The nails 8 penetrate the inventive
adhesive 7, the board 6, the second adhesive 10 as well as the paneling element 9 and they partially enter the supporting
framework 1.
[0112] Fig. 4c shows a cross-sectional view of a test arrangement comprising a supporting framework 1, an inventive
adhesive 7, a board 6, a second adhesive 10 and a paneling element 9. The framework 1 and the board 6 are attached by
an inventive adhesive 7. The board 6 and the paneling element 9 are attached to each other by a second adhesive 10.

Comparative tests

[0113] Experimental tests have shown that a dry wall produced according to the inventive method exhibits a higher
stability than conventionally produced dry walls.
[0114] In the test setup, the stability of three differently produced dry walls has been examined by applying a vertical
shear force to them. The three test dry walls shown in Fig. 4a - 4c comprised each a supporting framework and a board
attached to the supporting framework, whereas the attachment was realized either by nails (Fig. 4a), by nails and an
inventive adhesive (Fig. 4b) or only by an inventive adhesive (Fig. 4c). The following table illustrates the different test
methods as well as the vertical shear force applied to the dry walls to the point of crack formation in the board.

Dry wall illustrated in Fig. 4a Dry wall illustrated in Fig. 4b Dry wall illustrated in Fig. 4c

Nails Yes Yes -

Inventive adhesive - Yes Yes

Shear force [N] 1’856 3’080 3’150

[0115] The results show that a drywall producedbyan inventivemethod, i.e., by connecting thesupporting framework to
the board only by an inventive adhesive (Fig. 4c), is themost stable arrangement, since the force needed to induce cracks
is the highest. The shear force applied to the drywall in Fig. 4c exceeds the shear force applied to the drywall shown inFig.
4a (only nails) by approximately 70%, meaning that a greater force has to be applied to the dry wall in Fig. 4c until cracks
form in the board.
[0116] Surprisingly, it has also been discovered by these tests that the inventivemethod even leads to amore stable dry
wall than a dry wall combining nails and an inventive adhesive (see Fig. 4b). The necessary shear force to induce crack
formation in an inventive dry wall (Fig. 4c) exceeds the necessary shear force for the dry wall in Fig. 4b by approximately 2
%. It can therefore be concluded that 1) the use of nails as fasteners have a negative impact on the integrity of the board,
thus leading to crack formation and 2) the inventive solution using solely an inventive adhesive shows themost stable dry
wall.
[0117] It will be appreciated by those skilled in the art that the present invention can be embodied in other specific forms
without departing from the spirit or essential characteristics thereof. The presently disclosed embodiments are therefore
considered in all respects to be illustrative and not restricted.

List of reference symbols (not submitted)

[0118]
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1 Supporting framework

2 Blocking

3 Stud

4 Intermediate space

5 Dry wall (cross section)

6 Board

7 Adhesive

8 Nails

9 Paneling element

10 Second adhesive

11 Top plate

12 Bottom plate

Claims

1. Method for producing a dry wall and/or a dry ceiling (5) comprising a supporting framework (1) and at least one board
(6), comprising the steps of:

a) Providing and/or obtaining a supporting framework (1),
b) Providing and/or obtaining at least one board (6),
c) Applying an adhesive (7) to the supporting framework (1) and/or the board (6); and
d) Placing the board (6) onto the supporting framework (1), such that the board (6) and the supporting framework
(1) are connected to each other by the adhesive (7) to obtain a bonded composite,

whereby a green strength of the adhesive (7) is such that a structure of the bonded composite remains essentially
intact when the bonded composite is lifted at the supporting framework (1) and/or at the board (6) immediately after
step d).

2. Methodaccording to claim1,whereby in stepd) theboard (6) is placedonto thesupporting framework (1) ina vertically
upright position.

3. Method according to claim 2, whereby the surface weight of the board (6) on the supporting framework (1) is 0.1 - 40
g/cm2, preferably 0.2 - 20 g/cm2, most preferred 0.5 - 10 g/cm2 or 0.6 - 5 g/cm2.

4. Method according to any of claims 1‑3, whereby after step d) the adhesive (7) has a layer thickness of 1 - 5 mm,
preferably of 2 - 4 mm, most preferred of 3 mm.

5. Method according to any of claims 1‑4, whereby the board (6) is a wall board and/or a ceiling board.

6. Method according to any of claims 1‑5, whereby the board (6) is a cement board, composite board, wooden board, a
chipboard, a gypsum plasterboard and/or a gypsum fiberboard.

7. Method according to any of claims 1‑6, whereby the supporting framework (1) comprises interconnected studs (3),
blockings (2), bottom plates (12), top plates (11) and/or intermediate spaces (4).

8. Method according to any of claims 1‑7, whereby the intermediate spaces (4) contain insulation material, preferably
organic,mineral and/or synthetic insulationmaterial, especially the insulationmaterial comprisesmineral wool, wood
fiber, cellulose, rockwool, glass wool, calcium silicate, mineral foam, extruded polystyrene, expanded polystyrene,
polyurethane and/or aerogel.

9. Methodaccording to anyof claims1‑8,whereby the supporting framework (1) ismadeofwood,metal and/or synthetic
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material.

10. Method according to any of claims 1‑9, whereby the adhesive (7) is configured such that, directly after application to a
vertical surface it canhold a flat planar elementwith a surfaceweight of 20 g/cm2ormorepressedonto theadhesive to
form a layer thickness of the adhesive of 3 mm and a full surface bonding between the vertical surface and the flat
planar element, whereby the element bonded in this way does not slip more than 10 mm during 1 minute.

11. Method according to any of claims 1 - 10, whereby the adhesive (7) belongs to the group of polyurethane adhesives
and/or silane-functional polymer (STP) adhesives.

12. Method according to any of claims 1 - 11, whereby the adhesive (7) comprises 10‑ 50 wt. %, preferably 15 - 45 wt. %,
especially preferred 20 - 40 wt. %, calcium carbonate and/or carbon black, related to the total weight of the adhesive.

13. Method according to any of claims 1 - 12, whereby the adhesive (7) additionally comprises additives such as
plasticizers, solvents, inorganic and/or organic fillers, kaolins, aluminium oxides, silicas, fibers, pigments, thickeners,
stabilizers, adhesion promoters, drying agents, rheology controllers, catalysts, polyesters and/or thixotropic addi-
tives.

14. A dry wall and/or a dry ceiling (5) comprising a supporting framework (1), an adhesive (7) and at least one board (6),
whereby theboard( 6) and the supporting framework (1) are connected to eachother by theadhesive (7) andwhereby
the adhesive (7) is an adhesive (7) as defined in any of claims 1‑13.

15. Useof anadhesive (7) as described in any of claims1 - 13, for the production of a drywall and/or a dry ceiling,whereby
the adhesive (7) is used for bonding one or more boards (6) to a supporting framework (1).
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