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μ) Synthetic multilayer floor covering.

Ç7) A synthetic multilayer floor covering has floor panels, each 
of which comprises at least a first and a second edge with 
a first and a second connecting profile, respectively. The 
connecting profiles are complementarily shaped so that 
adjacent floor panels may be coupled to one another. The 
first connecting profile of a first floor panel and/or the 
second connecting profile of a second floor panel is 
deformed when connecting profiles become coupled with 
each other. The deformation comprises a component that 
persists as the connecting profiles remain coupled. The 
persistent deformation results in stress within the 
connecting profiles, which are made of viscoelastic 
material. That material undergoes significant stress 
relaxation. At standard ambient temperature and pressure, 
the stress within the first and/or the second connecting 
profile decreases by at least 40% within 12 hours after the 
connecting profiles have become coupled

Fig. 4
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SYNTHETIC MULTILAYER FLOOR COVERING

Field of the Invention

[0001] The invention generally relates to a synthetic (also called polymer-based or 

polymeric) floor covering composed of individual floor panels (in the form of tiles, 

planks, strips or the like), which are laid out, side by side, on the underfloor (the floor 

to be covered). The floor covering according to the invention may be installed as a 

floating floor covering (without direct attachment to the subfloor) or as a glued floor 

covering.

Background of the Invention

[0002] Synthetic surface coverings are well known. Generally they are made of 

rubber, polyolefins, polyesters, polyamides or PVC. They present specific mechanical 

properties, particularly in terms of mechanical resistance, wear and indentation 

resistance, but also in terms of comfort, softness, sound and heat insulation.

[0003] In the context of the present document, laminate floor coverings with a 

fibreboard core are not considered synthetic floor coverings.

[0004] Among polymer-based surface coverings, two main categories can be 

identified. Homogenous surface coverings are coverings comprising agglomerated 

particles, generally obtained by cutting or shredding a sheet made from a composition 

which comprises a polymer-based material, and wherein no bottom layer, or backing, 

conferring structural stability to the surface covering, is used. Heterogeneous or 

multilayer surface coverings are coverings comprising one or more lower layers and 

one or more transparent upper layers (wear layer and, possibly, a hard top varnish). 

These coverings may comprise a decorative pattern imitating the aesthetic appearance 

of natural floorings such as wood or stone floorings. Such decorative pattern may be 

printed on the bottom face of the wear layer, on the top face of a core or support layer 

or on an additional layer (print layer) that is inserted between the core or support layer 

and the wear layer.

[0005] Floor covering elements (hereinafter: floor panels) with conjugate connection 

profiles are known in the art. One of their simplest embodiments comprises a tongue 

profile (or male profile) and a groove profile (or female profile). Each floor panel has 

one or two edges (lateral faces) with a tongue profile and the opposite one or two
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edges are provided with respectively complementary groove profiles. While such 

profiles have first been used on wood floor panels, they have meanwhile also been 

applied to laminate floor panels. For instance, WO 97/47834 discloses a floor covering, 

consisting of hard floor panels (i.e. laminate panels with a fibreboard base or wood 

panels) which, at least at the edges of two opposite sides, are provided with coupling 

parts, cooperating with each other, substantially in the form of a tongue and a groove. 

The coupling parts, which are integrated into the floor panels, mechanically interlocking 

in order to prevent two coupled floor panels from drifting apart into a direction 

perpendicular to the adjacent edges and parallel to the underside of the coupled floor 

panels. In the engaged state of two floor panels, the coupling parts are slightly 

elastically deformed in such a way that they exert on each other a tension force that 

urges the floor panels toward each other.

Summary of the Invention

[0006] A first aspect of the invention relates to a synthetic multilayer floor covering, 

comprising floor panels, each of which comprises at least a first and a second edge 

with a first and a second connecting profile, respectively. The first and second 

connecting profiles are complementarily shaped in such a way that adjacent floor 

panels may be coupled to one another via the first and second connecting profiles. The 

shapes of the first and second connecting profiles are such that at least one of the first 

connecting profile of a first floor panel and the second connecting profile of a second 

floor panel is deformed when the first and second connecting profiles become coupled 

with each other. The deformation comprises a component that persists (i.e. at least 

part of the deformation persists) as the first and second connecting profiles remain 

coupled, the persistent component resulting in stress within the first and/or the second 

connecting profile. An advantageous feature is that the first and/or the second 

connecting profiles are made of viscoelastic material, which undergoes significant 

stress relaxation. Specifically, at standard ambient temperature and pressure, the 

stress within the first and/or the second connecting profile decreases by at least 40% 

within 12 hours after the first and the second connecting profiles have become coupled.

[0007] As used herein, the conditions of “standard ambient temperature and 

pressure” mean room temperature (i.e. 25 C) and normal atmospheric pressure (i.e. 

1013.25 hPa). The reduction of stress is indicated relative to the value which is reached 

immediately (at most 5 s) after two previously unused connecting profiles are
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connected to each other. It is worthwhile noting that due to the viscoelastic properties 

of the material(s) of the connecting profiles, the deformation persists permanently or 

for a long time after two connecting profiles have been separated and that, hence, the 

same stress relaxation will not be measured on connecting profiles that have been in

5 use before. From this consideration, it is also apparent that there are at least two 

factors that have an impact on stress relaxation, in particular the initial strain (which 

depends on the geometry of the first and second connecting profiles) and the type of 

viscoelastic material used.

[0008] Unlike in hard floor panels (such as fiberboard laminate or wood panels), the

io restore forces that the coupled connecting profiles exert upon each other (due to their 

elasticity) fade away very quickly. Contrary to what one would have readily expected, 

that phenomenon has no serious detrimental effects on the durability of the floor 

covering. In particular, it was not observed that the floor panels of a floating floor 

covering became loose over time. One may speculate that friction forces take over the

15 role of the tension but there may be other theoretical explanations, which, accordingly, 

shall not limit the present invention.

[0009] Further to the surprisingly good coherence of the floor covering, it was 

discovered that mechanical strain distributes more easily and more evenly over larger 

areas (i.e. over several neighboring floor panels), thereby reducing mechanical stress

20 within the individual floor panels. Strong tension between engaged connecting profiles 

may prevent small movements (in the sub-millimeter range) of the individual panels 

relative to each other, leading to a local build-up of stress (e.g. as a consequence of 

temperature and/or humidity variations). The effect may be more pronounced in some 

areas than in others e.g. due to production tolerances of the connecting profiles.

25 Indeed, small variations in the dimensions of the connecting profiles may lead to 

important variations in the tensions between adjacent panels a in their ability to 

dissipate stress, in particular shearing stress in the directions of the edges. One may 

consider interlocking flooring systems as a small-scale system of tectonic plates. In 

severe cases, the build-up of stress may lead to noticeable strain of the floor covering

30 (e.g. in the form of bulging) and/or to sudden (but still small) lateral displacements of

the floor panels. Such extreme phenomena were not observed on floor coverings 

according to the first aspect of the invention. With floor coverings according to the first 

aspect of the invention, no significant build-up of mechanical stress was observed.



DP.TASO.0153/LU 4
i

92866
[0010] Preferably, the mechanical stress within the first and/or the second connecting 

profile decreases more and/or more quickly. According to a preferred embodiment, at 

standard ambient temperature and pressure, the stress within the first and/or the 

second connecting profile decreases by at least 50%, preferably by at least 60% and 

5 more preferably by at least 70%, within 12 hours after the first and the second 

connecting profiles have become coupled. Additionally or alternatively, at standard 

ambient temperature and pressure, the stress within the first and/or the second 

connecting profile may decrease by at least 40% within 6 hours, preferably within 2 

hours and more preferably within 1 hour, after the first and the second connecting 

10 profiles have become coupled. According to a particularly preferred embodiment of the 

invention, at standard ambient temperature and pressure, the stress within the first 

and/or the second connecting profile decreases by at least 60% within 1 hour after the 

first and the second connecting profiles have become coupled. Preferably also, the 

mechanical stress within the first and/or the second connecting profile decreases to 

15 tend towards an asymptotic value at least 70% lower than the initial value.

[0011] Preferably, the floor panels comprise a backing substrate, one or more core 

layers, a decorative print layer on top of the core layers and at least one transparent 

wear layer on top of the print layer. The core layer is preferably polymer-based 

(preferably PVC-based and/or thermoplastic) core layer laminated between the 

20 backing layer(s) and the wear layer(s). The core layer may comprise a material having 

a lesser shore hardness than the materials of the backing layer(s) and the wear 

layer(s). The core layer may itself be composed of one or more layers (hereinafter 

termed “core sub-layers”). The core sub-layers are preferably consisting of 

thermoplastic material and/or PVC-based. Preferably, the core layer has a coefficient 

25 of dynamic friction comprised in the range from 0.50 to 0.65, more preferably in the 

range from 0.55 to 0.60, when determined according to European Standard EN 13893.

[0012] The floor panels are flexible floor panels. As used herein, the term “flexible” 

designates a floor panel that can be bent to a radius of curvature of 75 cm, preferably 

to a radius of curvature of 50 cm, or even to a smaller radius of curvature (e.g. 25 cm 

30 or less), without visible deterioration. It will be understood, however, that a synthetic 

floor panel used in the context of this invention is not totally soft (such as a carpet with 

a foam backing) but has a firmness or rigidity that makes the floor panel suitable for
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the secure installation of a floating floor covering by interconnecting the floor panels 

via their connection profiles.

[0013] The synthetic multilayer floor covering (and, hence, each floor panel) 

preferably has a thickness in the range from 3 mm to 8 mm, more preferably in the 

range from 3 to 5 mm.

[0014] The floor panels may, e.g., be vinyl floor tiles and/or planks, preferably vinyl 

composition tiles, solid vinyl tiles or luxury vinyl tiles. The floor panels may be PVC- 

based or PVC-free. Such vinyl floor panels may comprise a urethane wear layer.

[0015] The synthetic multilayer floor covering has a decorative top face, which 

comprises a decorative pattern. The decorative pattern may be of any type, e.g. of the 

type imitating natural flooring such as wood flooring, bamboo flooring, stone flooring, 

ceramic flooring or cork flooring. Any other decorative pattern, e.g. a photograph, a 

drawing or an abstract design, could of course also be used on the top face.

[0016] The floor tiles are preferably arranged in rows. The floor tiles of the different 

rows may be arranged in a staggered manner or be aligned perpendicular to the rows. 

[0017] Preferably, the first and second connecting profiles integral with the floor 

panels. The first and second connecting profiles may e.g. be machined into the first 

and second edges, respectively. As used herein, “machining” implies the removal of 

matter (e.g. by cutting away, abrading or the like) from the edges of a blank floor panel 

using one or more machines.

[0018] A second aspect of the invention relates to a rectangular synthetic multilayer 

floor panel for laying a floor covering. The floor panel according to the second aspect 

of the invention has a decorative top face and a bottom face for contacting an 

underfloor, and further:

o a first long edge with a first connection profile, the first connection profile having 

a recess at the bottom face and a tongue overhanging the recess,

o a second long edge with a second connection profile that is complementary to 

the first connection profile, the second connection profile having a protrusion at 

the bottom face and a groove for receiving the tongue of the first profile,

o a first short edge with the first connection profile; and

o a second short edge with the second connection profile.
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[0019] The shapes of the first and second connecting profiles are such that at least 

one of the first connecting profile of a first floor panel and the second connecting profile 

of a second floor panel is deformed when the first and second connecting profiles 

become coupled with each other, the deformation comprising a component persistent

5 as the first and second connecting profiles remain coupled, the persistent component 

resulting in stress within the first and/or the second connecting profile. The first and/or 

the second connecting profiles are made of viscoelastic material such that, at standard 

ambient temperature and pressure, the stress within the first and/or the second 

connecting profile decreases by at least 40% within 12 hours after the first and the

10 second connecting profiles have become coupled.

[0020] The terms “long” and “short” are used herein to distinguish between the longer 

and the shorter edges of a rectangular floor panel; they do not imply any particular 

dimensions in absolute figures.

[0021] Preferably, the shapes of the first and second connecting profiles is such that

15 the deformation undergone by the first and/or the second connecting profile during the 

coupling process also comprises a transient component (i.e. a part of the deformation 

is only temporary and can be observed only during the coupling process.)

[0022] Preferably, the first and second connecting profiles define so-called angling

type connectors. Connecting profiles of this type require the tongue of the first

20 connecting profile (on the panel to be installed) to be angled into the groove of the 

second connecting profile (of a panel already laid on the floor) whereupon the newly 

added floor panel is hinged down to the floor. During this movement, the connection 

profiles deform resiliently and then “snap” into place. The tongue thus becomes locked 

in the groove such that a separation thereof requires a higher amount of force or a

25 specific relative movement of the profiles. When angling-type connectors are provided 

on the four edges of each floor panel, the new floor panel to be laid is first angled into 

the element on the left already in place. Then, the new panel is declined towards the 

rear and angled into the row behind (as seen from the person who install the floor 

covering). The latter step requires that the panel(s) on the left follow the movement of

30 the new panel. They are thus also raised at their front and hinged down. Installing such 

“double-angling-type” floor panels requires some coordination, which is however easily 

acquired through some practice.
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[0023] According to a possible embodiment of a floor panel according to the second 

aspect of the invention, when looking at the floor panel from above the top face, the 

edges are arranged in the following order in the clockwise direction: 1) the first long 

edge, 2) the second short edge, 3) the second long edge and 4) the first short edge 

(hereinafter: the first edge arrangement order). All references to clocks used herein 

are references to “normal” clocks, i.e. the clockwise sense of rotation is the one 

indicated by the fingers of a loosely clenched left hand with the thumb pointing towards 

the observer.

[0024] According to a more preferred embodiment of a floor panel according to the 

second aspect of the invention, when looking at the floor panel from above the top 

face, the edges are arranged in the following order in the clockwise direction: 1) the 

first long edge, 2) the first short edge, 3) the second long edge and 4) the second short 

edge (hereinafter: the second edge arrangement order).. It was discovered that the 

second edge arrangement order greatly facilitates the installation of flexible rectangular 

floor panels of the double-angling type. Indeed, with flexible floor panels having the 

mirrored, i.e. the first, edge arrangement order, the installation of a new floor panel on 

the right of an already installed floor panel frequently led to a partial loosening of the 

row being installed from the row behind. That risk could be considerably reduced with 

floor panels having the second edge arrangement order. When investigating the 

reasons for the unexpected increase in terms of laying comfort, it was found that the 

protrusion on the bottom side of the second short edge provided better support for the 

floor panel on the left of the element being installed, whereby the second angling step 

became much easier.

[0025] Preferably, at standard ambient temperature and pressure, the stress within 

the first and/or the second connecting profile decreases by at least 50%, preferably by 

at least 60% and more preferably by at least 70%, within 12 hours after the first and 

the second connecting profiles have become coupled. Additionally or alternatively, at 

standard ambient temperature and pressure, the stress within the first and/or the 

second connecting profile decreases by at least 40% within 6 hours, preferably within 

2 hours and more preferably within 1 hour, after the first and the second connecting 

profiles have become coupled.
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Brief Description of the Drawings

[0026] By way of example, a preferred, non-limiting embodiment of the invention will 

now be described in detail with reference to the accompanying drawings, in which:

Fig. 1 : is a top view of a floor covering consisting of synthetic flexible multilayer floor 

panels;

Fig. 2: is a vertical cross-sectional of one of the floor panels shown in Fig. 1 ;

Fig. 3: is a transversal cross-sectional view illustrating how the connecting profiles of 

the floor panels of Fig. 1 cooperate to couple two adjacent floor panels;

Fig. 4: is a diagram illustrating stress relaxation in floor panels according to the 

invention in comparison with a hardwood floor panel and a fibreboard laminate floor 

panel;

Fig. 5: is an illustration of an empirical test comparing floor panels according to the 

invention with hardwood floor panels and fibreboard laminate floor panels.

Detailed Description of a Preferred Embodiment

[0027] Fig. 1 is a schematic top view of a part of a synthetic, heterogeneous floor 

covering 10 made with flexible flooring panels 12. The flooring panels 12 are of the 

double-angling type. Each flooring panel 12 has six sides: a decorative top face 14, a 

bottom face 16 (see Fig. 2) for contacting the underfloor, two long edges 18a, 18b and 

two short edges 20a, 20b. The long edges comprise a first long edge 18a equipped 

with a first connection profile and a second long edge 18b opposite the first long edge 

18a and equipped with a second connection profile that is complementary (conjugate) 

to the first connection profile. The short edges comprise a first short edge 20a equipped 

with the first connection profile and a second short edge equipped with the second 

connection profile.

[0028] Fig. 2. Shows one of the floor panels used in the floor covering of Fig. 1 in 

cross section. The first connection profile, hereinafter termed the “male” profile M for 

simplicity, has a recess 24 at the bottom face 16 of the floor panel and a tongue 26 

overhanging the recess 24. The second connection profile, hereinafter called the 

“female” profile F, has a protrusion 28 at the bottom face 16 of the floor panel and a 

groove 30 for receiving the tongue 26 of the male profile Μ.
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[0029] In the illustrated embodiment, the structure of the floor panels 12 is as follows. 

The top face 14 of the floor panels 12 is provided by a transparent wear layer 22, 

whereas the bottom face 16 is provided by a backing layer 32. The backing layer 32 

and the wear layer 22 sandwich a viscoelastic core layer 34. A print layer (not shown) 

is arranged between the core layer 34 and the wear layer 22. Optionally, one or more 

barrier layers are provided between the layers so far mentioned in order to reduce 

migration of chemical compounds (e.g. plasticizers) between the layers. All layers are 

laminated together to form a multi-layered compound. The PVC-based core layer 34 

is softer (i.e. it has a lesser shore hardness) than the backing layer 32 and the wear 

layer 22 so as to give the floor panel the desired resilience and flexibility. The backing 

layer 32 and the wear layer 22 balance each other so as to substantially avoid curling 

of the floor panel 12. Although not shown, the core layer 34 may consist of several 

sub-layers For instance, the core layer 34 may comprise a fiberglass mat positioned in 

the mechanically neutral plane of the floor panel 12, which is at least approximately at 

mid-height of the core layer 34. The fiberglass mat preferably extends into the tongue 

26 of the male profile M and/or into the extremity 36 of the substantially L-shaped 

protrusion 28 of the female profile F. Such a fiberglass mat enhances dimensional 

stability and strength of the core layer 34. The thickness of such fiberglass mat is 

preferably comprised in the range from 0.07 to 0.12 mm. Preferably, the fiberglass mat 

(if any) is coarsely meshed, such that the material of the core layer 34 forms one 

continuous phase penetrating across the openings and interstices of the fiberglass mat 

and firmly retaining the latter.

[0030] The thickness (or height) of the core layer 34 (including all of its sublayers) 

preferably amounts to between 0.8 mm and 5.5 mm. The backing layer 32 preferably 

has a thickness amounting to between 0.4 mm and 1.8 mm. The wear layer 22 

preferably has a thickness between 0.2 mm and 1.5 mm. The thickness of the print 

layer preferably amounts to between 0.05 mm and 0.2 mm. The thicknesses of the 

different layers are preferably chosen such that the floor panel 12 has a total height of 

8 mm or less, e.g. 7 mm, 6 mm, 5 mm, 4 mm, 3.5 mm or 3 mm.

[0031] The shapes of the male and female connecting profiles M, F are conjugate to 

each other meaning that they can be brought into engagement. It should be noted, 

however, that the contour lines of the male and female profiles are not completely 

identical in cross section. The male and female profiles can be brought into interlocking
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engagement. When the tongue 26 of the male profile M is inserted into the groove 30 

of the female profile F, a temporary deformation of one or both of the profiles is 

necessary for the tongue 26 to reach its final position in the groove 30.

[0032] As shown in Fig. 3, when the tongue 26 is completely inserted into the groove 

30, there is a residual deformation of at least one of the male and female profiles M, F. 

Indeed, in the insertion direction, the groove 30 is slightly shorter than the tongue 26. 

The raised extremity 36 of the protrusion of the female profile, which delimits the 

groove 30 on the distal side of the female profile F, thus pushes against the rear 

surface of the tongue 26 of the male profile Μ. The force exerted on that rear surface 

42 corresponds to the stress caused by the persistent component of the deformation 

of the tongue and/or the protrusion 28. The geometry of the connecting profiles is such 

that the top front surfaces 38, 40 of the adjacent edges of two connected floor panels 

12 are in contact with each other when the male and female profiles M, F are 

completely engaged with one another. While the surfaces 42 and 44 secure the tongue 

26 against slipping out of the groove 30 and keep the top front surfaces 38 and 40 

together, the stress generated inside the connecting profiles by the persistent strain 

decreases relatively fast. The forces that the male and female profiles exert upon each 

other in the connected state decrease accordingly.

[0033] Fig. 3 illustrates that there is a dimensional mismatch Δ between the shapes 

of the male and female profiles that leads to a compression of the male profile and/or 

to stretching of the female profile when the profiles are coupled with each other. The 

dimensional mismatch preferably amounts to less than 5%, more preferably to less 

than 2% of the length of the protrusion 28 or the length of the tongue 26 in the insertion 

direction (i.e. perpendicular to the edge but parallel to the top and bottom faces 14, 

16). Under the action of the stress thus generated, the viscoelastic material of the 

connecting profiles conforms itself to the mechanical constraints by persistent 

deformation.

[0034] Fig. 4 is a graph showing the decrease of stress in viscoelastic PVC, wood and 

high-density fibreboard subjected to compressive strain. The comparative tests were 

carried out in the following conditions. The samples were 3 mm thick plates having 

each a straight edge (lateral face). The samples were obtained by cutting a 3 mm thick 

slice from the back side of
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1) a commercially available hardwood floor panel (that sample consisted of a part 

of the hardwood core layer and the veneer balancing layer),

2) a commercially available fibreboard laminate floor panel (that sample consisted 

of a part of the fiberboard core layer and the balancing layer)

3) a synthetic multilayer floor covering with a viscoelastic PVC core (that sample 

consisted of a part of the viscoelastic PVC core layer and the balancing layer)

[0035] The samples were pressed with the straight edge against an abutment using 

an electronic tension meter which recorded the force that was necessary to maintain 

1% compressive strain (i.e. the force that was necessary to reduce the distance 

between the abutment and the point of application of the force by 1 % of the initial 

distance). The force measured 1 s after the desired strain was reached was taken as 

the initial value. The necessary forces decrease in time and are expressed as a 

percentage of the initial value (which is 100%). After 16 hours, the residual stress 

measured in viscoelastic PVC (curve 46) was below 20%, whereas the residual stress 

in wood (curve 48) and HDF (curve 50) amounted to 86% and 61%, respectively. It is 

also remarkable that within the first hour of the test, the stress in viscoelastic PVC 

decreased by about 65%. It may be worthwhile noting that, in absolute figures, the 

initial stress values may be significantly different. In the test, initial stress in the wood 

sample amounted to 12.8 N/mm2, in the laminate sample to 11.8 N/mm2 and in the 

viscoelastic PVC sample to 4.3 N/mm2.

[0036] Fig. 5 illustrates an additional comparative test that was conducted using 1) a 

pair of the commercially available hardwood floor panels, 2) a pair of the commercially 

available fibreboard laminate floor panels and 3) a pair of synthetic multilayer, 

viscoelastic-PVC-based floor panels. The panels of each pair were connected with 

each other and arranged on aflat underground. The connector geometry was the same 

for all tested pairs. The resistance of the connection against sliding was then tested by 

hand. Immediately after connecting the floor panels, it was not possible to make the 

panels slide relative to each other while keeping them engaged with their counterpart. 

The connected panels were then allowed to rest in the connected state. Temperature 

and humidity conditions were the same for all samples. After one day, the sliding 

resistance was tested again. Whereas it was still impossible to make the hardwood 

floor panels and the fibreboard laminate floor panels slide, the synthetic multilayer 

panels could be slid using moderate force. After one week, the sliding resistance in the 
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hardwood floor panels and the fibreboard laminate floor panels was still high and 

allowed no movement but is was still easier to make the synthetic multilayer panels 

slide.

[0037] Turning back to Fig. 1, the configuration of all four edges of the floor panels 12 

is now described. When looking at the floor covering element from above the top face 

(as in Fig. 1), the order of the edges in the clockwise direction is:

1) the first long edge 18a (with the male profile - at the 12-o’clock position in 

Fig. 1 ),

2) the first short edge 20a (with the male profile - at the 3-o’clock position in Fig. 1 ),

3) the second long edge 18b (with the female profile - at the 6-o’clock position in 

Fig. 1) and

4) the second short edge (with the female profile - at the 9-o’clock position in 

Fig. 1).

[0038] The advantage of that arrangement of the connection profiles can be 

experienced when laying the floor covering. A floor is typically laid by first laying the 

rearmost row of floor panels from the left to the right and then installing the next row 

just in front of it. Except for the first row and the leftmost floor panel in each row, a new 

floor panel is always added in front and to the right of the panels already in place.

[0039] The male and female connectors shown in Fig. 2 are so-called angling-type 

connectors: when a new floor panel is installed, the user holds it in the orientation 

described above and shown in Fig. 1. The user then angles the edge on the left of the 

new floor panel under the overhanging tongue of the floor panel on the left already in 

place. When the tongue has thereby entered the groove, the new floor panel is hinged 

down. During this movement, the connection profiles deform resiliently and then snap 

into place. The male and female profiles are now interlocked with each other such that 

their separation would require some force or the reverse movement of the profiles. The 

next step is the connection of the new floor panel with the panel or the panels in the 

row behind. The user typically holds the new floor panel with both hands. The left hand 

supports the new panel at the corner of the second long edge 18b and the second 

short edge 20b while the right hand supports it at the corner of the second long edge 

18b and the first short edge 20a. The new panel and the panel to its left are already 

connected with each other. The user now raises the second long edge 18b of the new

92866



DP.TASO.0153/LU 13
I '4

92866

5

10

15

20

panel, giving the new panel a decline towards the row behind. The panel to the left has 

to follow that decline because of its engagement with the new panel. At this point, a 

conventional flexible double-angling floor panel would be likely to disengage from the 

row behind and the user would have to be quite careful to avoid that. With floor panels 

having the above-defined second edge arrangement order, the risk of the already 

installed panels to the left disengaging from the row behind is significantly reduced. 

Keeping the panel to be installed inclined, the user pushes it with the male profile of 

the first long edge 18a into the female profile of the second long edge of the panel(s) 

behind it. When the connection profiles are in contact, the user lowers the second long 

edge 18b of the new panel on the underfloor. By that rotational motion of the new 

panel, the male and female profiles along the long edges become interconnected.

[0040] It is worthwhile noting that floor panels with the first edge arrangement order 

present the same advantage when the rows of panels are laid from right to left. 

Accordingly, such panels may be regarded as especially well-suited for left-handed 

persons, who may prefer to install flooring that way.

EXAMPLE

[0041] An exemplary embodiment of a synthetic multilayer floor covering has the 

following structure and composition. From bottom to top the structure comprises a 

0.5 mm thick backing layer, a 3.5 mm thick PVC-based viscoelastic core layer, a 

0.1 mm thick print layer and a 0.7 mm thick wear layer. The composition of the different 

layers is indicated hereinafter.

[0042] The composition of the core layer is the following:

Component Parts by weight

PVC 42

DINCH 20

Chalk 35

Ca/Zn stabilizer 1

Epoxidized soja oil 2

[0043] The wear layer has the following composition:
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Component Parts by weight

PVC 72,5

DINCH 22,5

Epoxidized Soja oil 3

Ca/Zn stabilizer 2

[0044] The printed layer has the following composition:

Component Parts by weight

PVC 40

DINCH 15

Chalk 35

TiO2 5

Ca/Zn stabilizer 2

Epoxidized soja oil 3

[0045] The backing layer has the following composition:

Component Parts by weight

PVC 40

DINCH 15

Chalk 35

TiO2 5

Ca/Zn stabilizer 2

Epoxidized soja oil 3

[0046] The layers are made in respective calendaring processes starting from dry 

blends. For each layer, a dry blend is made with all the ingredients. The dry blend

5 (powders) is compound into a twin screw extruder or an internal mixer. The internal 

temperature out of the compounder is in the range of 160-190°C. The hot compound 

is feeding a 4-cylinders calender at a temperature between 130 and 195°C.
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[0047] While specific embodiments have been described herein in detail, those skilled 

in the art will appreciate that various modifications and alternatives to those details 

could be developed in light of the overall teachings of the disclosure. Accordingly, the 

particular arrangements disclosed are meant to be illustrative only and not limiting as 

5 to the scope of the invention, which is to be given the full breadth of the appended 

claims and any and all equivalents thereof.
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1. Revêtement de sol synthétique multicouche, comprenant des panneaux de 

sol, chacun d'entre eux comprenant au moins un premier et un deuxième bord 

avec un premier et un deuxième profil de connexion respectif, le premier et le 

deuxième profil de connexion ayant des formes complémentaires de telle 

sorte que des panneaux de sol adjacents puissent être accouplés l'un à l'autre 

par le biais desdits premier et deuxième profils de connexion, les formes des 

premier et deuxième profils de connexion étant telles qu'au moins l'un parmi le 

premier profil de connexion d'un premier panneau de sol et le deuxième profil 

de connexion d'un deuxième panneau de sol soit déformé lorsque les premier 

et deuxième profils de connexion sont accouplés l'un à l'autre, la déformation 

comprenant une composante rémanente alors que les premier et deuxième 

profils de connexion restent accouplés, la composante rémanente résultant en 

une contrainte à l'intérieur du premier et/ou du deuxième profil de connexion ; 

caractérisé en ce que le premier et/ou le deuxième profil de connexion sont 

fabriqués en un matériau viscoélastique de telle sorte qu'à température et 

pression ambiantes standard, ladite contrainte à l'intérieur du premier et/ou du 

deuxième profil de connexion diminue d'au moins 40 % dans les 12 heures 

suivant l'accouplement du premier et du deuxième profil de connexion.

2. Revêtement de sol synthétique multicouche selon la revendication 1, dans 

lequel, à température et pression ambiantes standard, ladite contrainte à 

l'intérieur du premier et/ou du deuxième profil de connexion diminue d'au 

moins 50 %, de préférence d'au moins 60 % et plus préférablement d’au 
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moins 70 % dans les 12 heures suivant l’accouplement du premier et du 

deuxième profil de connexion.

3. Revêtement de sol synthétique multicouche selon la revendication 1 ou 2, 

dans lequel, à température et pression ambiantes standard, ladite contrainte à 

l'intérieur du premier et/ou du deuxième profil de connexion diminue d'au 

moins 40 % dans les 6 heures, de préférence dans les 2 heures et plus préfé

rablement en l'espace d'une heure après l'accouplement du premier et du 

deuxième profil de connexion.

4. Revêtement de sol synthétique multicouche selon la revendication 1, 2 ou 3, 

dans lequel à température et pression ambiantes standard, ladite contrainte à 

l'intérieur du premier et/ou du deuxième profil de connexion diminue d'au 

moins 60 % en l'espace d'une heure après l'accouplement du premier et du 

deuxième profil de connexion.

5. Revêtement de sol synthétique multicouche selon l'une quelconque des 

revendications 1 à 4, dans lequel les panneaux de sol comprennent un 

substrat de support, une ou plusieurs couches centrales, une couche 

imprimée décorative par-dessus lesdites couches centrales et au moins une 

couche d'usure transparente par-dessus ladite couche imprimée.

6. Revêtement de sol synthétique multicouche selon l'une quelconque des 

revendications 1 à 5, dans lequel les panneaux de sol sont des panneaux de 

sol flexibles.
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7. Revêtement de sol synthétique multicouche selon l'une quelconque des 

revendications 1 à 6, dans lequel les panneaux de sol présentent une 

épaisseur comprise entre 3 mm et 8 mm.

8. Revêtement de sol synthétique multicouche selon l'une quelconque des 

revendications 1 à 7, dans lequel les panneaux de sol sont des carreaux et/ou 

des planches de sol de vinyle, de préférence des carreaux de composition de 

vinyle, des carreaux de vinyle massif ou des carreaux de vinyle de luxe.

9. Revêtement de sol synthétique multicouche selon la revendication 8, dans 

lequel les carreaux et/ou les planches de sol de vinyle comprennent une 

couche d'usure en uréthane.

10. Revêtement de sol synthétique multicouche selon l'une quelconque des 

revendications 1 à 9, dans lequel les carreaux de sol sont disposés en 

rangées et dans lequel les carreaux de sol des différentes rangées sont 

disposés de manière décalée.

11. Revêtement de sol synthétique multicouche selon l'une quelconque des 

revendications 1 à 10, dans lequel lesdits premier et deuxième profils de 

connexion sont usinés dans lesdits premier et deuxième bords, respective

ment.
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12. Panneau de sol synthétique multicouche rectangulaire pour poser un revête

ment de sol selon l'une quelconque des revendications 1 à 11, le panneau de 

sol ayant une face supérieure décorative et une face inférieure destinée à 

venir en contact avec une sous-couche, et présentant en outre :

- un premier bord long avec un premier profil de connexion, le premier profil 

de connexion ayant un renfoncement au niveau de ladite face inférieure et 

une languette surplombant ledit renfoncement,

- un deuxième bord long avec un deuxième profil de connexion complé

mentaire au premier profil de connexion, le deuxième profil de connexion 

ayant une saillie au niveau de ladite face inférieure et une gorge destinée 

à recevoir la languette du premier profil,

- un premier bord court avec ledit premier profil de connexion ; et

- un deuxième bord court avec ledit deuxième profil de connexion ;

les formes des premier et deuxième profils de connexion étant telles qu'au 

moins l'un du premier profil de connexion d'un premier panneau de sol et du 

deuxième profil de connexion d'un deuxième panneau de sol soit déformé 

lorsque les premier et deuxième profils de connexion sont accouplés l'un à 

l'autre, la déformation comprenant une composante rémanente alors que les 

premier et deuxième profils de connexion restent accouplés, la composante 

rémanente résultant en une contrainte à l'intérieur du premier et/ou du 

deuxième profil de connexion ; et

le premier et/ou le deuxième profil de connexion étant fabriqués en matériau 

viscoélastique de telle sorte qu'à température et pression ambiantes standard, 

ladite contrainte à l'intérieur du premier et/ou du deuxième profil de connexion 
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diminue d'au moins 40 % dans les 12 heures après l'accouplement des 

premier et deuxième profils de connexion.

13. Panneau de sol synthétique multicouche rectangulaire selon la revendication

12, dans lequel, si l'on regarde le panneau de sol depuis le dessus de la face 

supérieure, les bords sont disposés dans l'ordre suivant, dans le sens des 

aiguilles d'une montre : 1) le premier bord long, 2) le premier bord court, 3) le 

deuxième bord long et 4) le deuxième bord court.

14. Panneau de sol synthétique multicouche rectangulaire selon la revendication

12, dans lequel, si l'on regarde le panneau de sol depuis le dessus de la face 

supérieure, les bords sont disposés dans l'ordre suivant, dans le sens des 

aiguilles d'une montre : 1) le premier bord long, 2) le deuxième bord court, 3) 

le deuxième bord long et 4) le premier bord court.

15. Panneau de sol synthétique multicouche rectangulaire selon la revendication

12, 13 ou 14, dans lequel, à température et pression ambiantes standard, 

ladite contrainte à l'intérieur du premier et/ou du deuxième profil de connexion 

diminue d'au moins 50 %, de préférence d'au moins 60 % et plus préférable

ment d'au moins 70 % dans les 12 heures suivant l'accouplement du premier 

et du deuxième profil de connexion, ou dans lequel, à température et pression 

ambiantes standard, ladite contrainte à l'intérieur du premier et/ou du 

deuxième profil de connexion diminue d'au moins 40 % dans les 6 heures, de 

préférence dans les 2 heures et plus préférablement en l'espace d'une heure 

suivant l'accouplement du premier et du deuxième profil de connexion.
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Abstract

A synthetic multilayer floor covering has floor panels, each of which comprises at least 

a first and a second edge with a first and a second connecting profile, respectively. 

The connecting profiles are complementarily shaped so that adjacent floor panels may

5 be coupled to one another. The first connecting profile of a first floor panel and/or the 

second connecting profile of a second floor panel is deformed when connecting profiles 

become coupled with each other. The deformation comprises a component that 

persists as the connecting profiles remain coupled. The persistent deformation results 

in stress within the connecting profiles, which are made of viscoelastic material. That 

io material undergoes significant stress relaxation. At standard ambient temperature and 

pressure, the stress within the first and/or the second connecting profile decreases by 

at least 40% within 12 hours after the connecting profiles have become coupled.

Fig. 4



LO 1222
LU 92866

2

EP
O

 F
O

R
M

 15
03

 03
.8

2 (
P0

4C
55

)

LE GOUVERNEMENT
DU GRAND-DUCHÉ DE LUXEMBOURG
Ministère de l'Économie
et du Commerce extérieur

SEARCH REPORT
in accordance with Article 35.1 a)

of the Luxembourg law on patents
dated 20 July 1992

DOCUMENTS CONSIDERED TO BE RELEVANT
Category

A

A

A

A

A

Citation of document with indication, where appropriate,
of relevant

EP 2 842 994 Al (TARKETT GDL SA [LU])
4 March 2015 (2015-03-04)
* the whole document *

W0 2015/140682 Al (UNILIN BVBA [BE])
24 September 2015 (2015-09-24)
* the whole document *

W0 2013/179260 Al (UNILIN BVBA [BE])
5 December 2013 (2013-12-05)
* the whole document *

US 2011/167744 Al (WHISPELL JOHN M [US] ET
AL) 14 July 2011 (2011-07-14)
* the whole document *

W0 97/47834 Al (UNILIN BEHEER BV [NL])
18 December 1997 (1997-12-18)
* the whole document *

The present search report has been drawn up for all claims

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone
Y : particularly relevant if combined with another 

document of the same category
A : technological background
O : non-written disclosure
P : intermediate document

National Application 
Number

Date of completion of the search

8 June 2016

Relevant 
to claim

1-15

1-15

1-15

1-15

1-15

CLASSIFICATION OF THE 
APPLICATION (IPC)

INV.
E04F15/10

TECHNICAL FIELDS
SEARCHED (IPC)

E04F
C08K
C08L

Examiner

Fournier, Thomas
T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding 
document



ANNEX TO THE SEARCH REPORT
ON LUXEMBOURG PATENT APPLICATION NO. LO 1222

LU 92866

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

08-06-2016

EP
O

 F
O

R
M

 P
04

57

Patent document 
cited in search report

Publication 
date

Patent family 
member(s)

Publication 
date

EP 2842994 Al 04-03-2015 CN 105492517 A 13-04-2016
EP 2842994 Al 04-03-2015
EP 3039067 Al 06-07-2016
WO 2015028390 Al 05-03-2015

WO 2015140682 Al 24-09-2015 NONE

WO 2013179260 Al 05-12-2013 BE 1020722 A3 01-04-2014
CN 104428475 A 18-03-2015
CN 104619936 A 13-05-2015
EP 2861808 Al 22-04-2015
EP 2861809 Al 22-04-2015
KR 20150022915 A 04-03-2015
KR 20150022916 A 04-03-2015
US 2015121793 Al 07-05-2015
US 2015167319 Al 18-06-2015
WO 2013179260 Al 05-12-2013
WO 2013179261 Al 05-12-2013

US 2011167744 Al 14-07-2011 CA 2786529 Al 14-07-2011
CN 102803625 A 28-11-2012
EP 2524090 Al 21-11-2012
US 2011167744 Al 14-07-2011
US 2014352248 Al 04-12-2014
WO 2011085306 Al 14-07-2011

WO 9747834 Al 18-12-1997 AR 008996 Al 08-03-2000
AR 044640 A2 21-09-2005
AR 060214 A2 04-06-2008
AT 5566 U1 26-08-2002
AT 196790 T 15-10-2000
AT 219812 T 15-07-2002
AT 246760 T 15-08-2003
AT 307249 T 15-11-2005
AT 419440 T 15-01-2009
AT 421623 T 15-02-2009
AT 445059 T 15-10-2009
AT 445750 T 15-10-2009
AT 461330 T 15-04-2010
AT 490384 T 15-12-2010
AT 501320 T 15-03-2011
AU 713628 B2 09-12-1999
AU 752409 B2 19-09-2002
AU 2002300410 B2 06-07-2006
AU 2006201668 Al 18-05-2006
AU 2006225242 Al 26-10-2006

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

page 1 of 6



ANNEX TO THE SEARCH REPORT
ON LUXEMBOURG PATENT APPLICATION NO. LO 1222

LU 92866

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

08-06-2016

EP
O

 F
O

R
M

 P0
45

7

Patent document Publication Patent family Publication
cited in search report date member(s) date

AU 2007201959 Al 24-05-2007
AU 2010246529 Al 23-12-2010
BE 1010487 A6 06-10-1998
BG 62216 Bl 31-05-1999
BR 9702325 A 09-03-1999
CA 2226286 Al 18-12-1997
CA 2475076 Al 18-12-1997
CA 2521949 Al 18-12-1997
CA 2522085 Al 18-12-1997
CA 2522092 Al 18-12-1997
CA 2522130 Al 18-12-1997
CA 2522141 Al 18-12-1997
CA 2522321 Al 18-12-1997
CA 2559357 Al 18-12-1997
CA 2560527 Al 18-12-1997
CA 2569612 Al 18-12-1997
CA 2569614 Al 18-12-1997
CA 2693267 Al 18-12-1997
CA 2701554 Al 18-12-1997
CA 2735317 Al 18-12-1997
CA 2783398 Al 18-12-1997
CL 2007001991 Al 30-05-2008
CN 1195386 A 07-10-1998
CN 1399051 A 26-02-2003
CN 1572993 A 02-02-2005
CN 1880702 A 20-12-2006
CN 1880703 A 20-12-2006
CN 1891951 A 10-01-2007
CN 1928294 A 14-03-2007
CN 1928295 A 14-03-2007
CN 1928296 A 14-03-2007
CN 1928297 A 14-03-2007
CN 1932203 A 21-03-2007
CN 1932204 A 21-03-2007
CN 1932205 A 21-03-2007
CN 1932206 A 21-03-2007
CN 1932207 A 21-03-2007
CN 1932208 A 21-03-2007
CN 1932209 A 21-03-2007
CN 1932210 A 21-03-2007
CN 1982638 A 20-06-2007
CN 101016797 A 15-08-2007
CN 101078293 A 28-11-2007
CN 101078294 A 28-11-2007
CN 102051973 A 11-05-2011
CZ 299093 B6 23-04-2008

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

page 2 of 6



ANNEX TO THE SEARCH REPORT
ON LUXEMBOURG PATENT APPLICATION NO. LO 1222

LU 92866

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

08-06-2016

EP
O

 F
O

R
M

 P
04

57

Patent document Publication Patent family Publication
cited in search report date member(s) date

cz 9800391 A3 12-08-1998
DE 1024234 T1 06-09-2001
DE 1026341 T1 05-07-2001
DE 02076363 T1 30-09-2004
DE 05075560 T1 29-12-2005
DE 05075635 T1 15-12-2005
DE 05076551 T1 09-03-2006
DE 05077262 T1 14-08-2008
DE 05077327 T1 30-11-2006
DE 05077348 T1 30-11-2Θ06
DE 07024053 T1 31-07-2008
DE 08020631 T1 25-02-2010
DE 29710175 U1 14-08-1997
DE 29724428 U1 05-04-2001
DE 29724742 U1 03-07-2003
DE 29724868 U1 13-01-2005
DE 29724876 U1 27-01-2005
DE 29724883 U1 07-04-2005
DE 69703230 DI 09-11-2000
DE 69703230 T2 01-03-2001
DE 69713629 DI 01-08-2002
DE 69713629 T2 06-02-2003
DE 69724013 DI 11-09-2003
DE 69724013 T2 09-06-2004
DE 69734406 T2 06-07-2006
DK 0843763 T3 29-01-2001
DK 1024234 T3 14-10-2002
DK 1026341 T3 24-11-2003
DK 1223267 T3 20-02-2006
DK 1338721 T3 15-02-2010
DK 1541778 T3 01-03-2010
DK 1541779 T3 31-05-2010
DK 1589161 T3 16-03-2009
DK 1612346 T3 27-06-2011
DK 1614828 T3 08-09-2013
DK 1614829 T3 16-03-2009
DK 1898026 T3 16-09-2013
DK 2031148 T3 23-09-2013
DK 2031149 T3 14-02-2011
DK 2077358 T3 14-10-2013
EG 21186 A 31-12-2000
EP 0843763 Al 27-05-1998
EP 1024234 A2 02-08-2000
EP 1026341 A2 09-08-2000
EP 1223267 A2 17-07-2002
EP 1338721 A2 27-08-2003

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

page 3 of 6



ANNEX TO THE SEARCH REPORT
ON LUXEMBOURG PATENT APPLICATION NO. LO 1222

LU 92866

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

08-06-2016

EP
O

 F
O

R
M

 P0
45

7

Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 1541778 Al 15-06-2005
EP 1541779 Al 15-06-2005
EP 1589161 A2 26-10-2005
EP 1612346 A2 04-01-2006
EP 1614828 A2 11-01-2006
EP 1614829 A2 11-01-2006
EP 1898026 A2 12-03-2008
EP 2031147 A2 04-03-2009
EP 2031148 A2 04-03-2009
EP 2031149 A2 04-03-2009
EP 2077358 A2 08-07-2009
EP 2116668 Al 11-11-2009
EP 2275622 A2 19-01-2011
EP 2275623 A2 19-01-2011
EP 2280131 A2 02-02-2011
EP 2280132 A2 02-02-2011
EP 2280133 A2 02-02-2011
EP 2280134 A2 02-02-2011
EP 2280135 A2 02-02-2011
ES 2152679 T3 01-02-2001
ES 2153799 Tl 16-03-2001
ES 2153800 Tl 16-03-2001
ES 2220244 Tl 16-12-2004
ES 2246751 Tl 01-03-2006
ES 2246752 Tl 01-03-2006
ES 2247961 Tl 16-03-2006
ES 2300234 Tl 16-06-2008
ES 2306634 Tl 16-11-2008
ES 2321417 T3 05-06-2009
ES 2333647 T3 25-02-2010
ES 2429163 T3 13-11-2013
ES 2429293 T3 14-11-2013
ES 2429294 T3 14-11-2013
GR 3034933 T3 28-02-2001
HK 1016234 Al 22-11-2002
HK 1050232 Al 09-Θ9-2005
HU 228451 B1 28-03-2013
HU 230363 B1 29-03-2016
HU 9901996 A2 28-10-1999
ID 17097 A 04-12-1997
JP 3742658 B2 08-02-2006
JP 4463745 B2 19-05-2010
JP H11510869 A 21-09-1999
JP 2006052641 A 23-02-2006
KR 100430315 B1 04-08-2004
MA 24198 Al 31-12-1997

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

page 4 of 6



ANNEX TO THE SEARCH REPORT
ON LUXEMBOURG PATENT APPLICATION NO. LO 1222

LU 92866

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

08-06-2016

EP
O

 F
O

R
M

 P
04

57

Patent document Publication Patent family Publication
cited in search report date member(s) date

MY 125475 A 30-08-2006
MY 128251 A 31-01-2007
MY 138281 A 29-05-2009
MY 141102 A 15-03-2010
NO 980569 A 10-02-1998
NO 20016048 A 10-02-1998
NZ 329581 A 28-02-2000
PL 324923 Al 22-06-1998
PT 843763 E 30-03-2001
PT 1024234 E 29-11-2002
PT 1026341 E 31-12-2003
PT 1338721 E 06-01-2010
PT 1541778 E 07-01-2010
PT 1541779 E 31-05-2010
PT 1589161 E 06-03-2009
PT 1612346 E 25-05-2011
PT 1614828 E 01-10-2013
PT 1614829 E 22-04-2009
PT 1898026 E 21-10-2013
PT 2031148 E 01-10-2013
PT 2031149 E 03-03-2011
PT 2077358 E 09-10-2013
RO 119641 Bl 28-01-2005
RO 122418 Bl 29-05-2009
RO 122818 Bl 26-02-2010
RO 130356 A2 30-06-2015
RU 2200809 C2 20-03-2003
RU 2285777 C2 20-10-2006
RU 2327019 Cl 20-06-2008
RU 2352738 C2 20-04-2009
RU 2010150363 A 20-06-2012
SI 9720009 A 31-08-1998
SK 16398 A3 09-09-1998
SK 287700 B6 06-06-2011
TN SN97099 Al 01-09-2000
TR 9800209 T1 22-06-1998
US 6006486 A 28-12-1999
US 6490836 Bl 10-12-2002
US 2003024200 Al 06-02-2003
US 2003024201 Al 06-02-2003
US 2003029115 Al 13-02-2003
US 2003029116 Al 13-02-2003
US 2003029117 Al 13-02-2003
US 2005284075 Al 29-12-2005
US 2005284076 Al 29-12-2005
US 2006005499 Al 12-01-2006

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

page 5 of 6



ANNEX TO THE SEARCH REPORT
ON LUXEMBOURG PATENT APPLICATION NO. LO 1222

LU 92866

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

08-06-2016

EP
O

 F
O

R
M

 P0
45

7

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2006032177 Al 16-02-2006
US 2006196138 Al 07-09-2006
US 2006201095 Al 14-09-2006
US 2006225370 Al 12-10-2006
US 2006225377 Al 12-10-2006
US 2006236630 Al 26-10-2006
US 2006236631 Al 26-10-2006
US 2006236632 Al 26-10-2006
US 2006236633 Al 26-10-2006
US 2006236634 Al 26-10-2006
US 2006236635 Al 26-10-2006
US 2006236636 Al 26-10-2006
US 2006236637 Al 26-10-2006
US 2006236638 Al 26-10-2006
US 2006236643 Al 26-10-2006
US 2006248829 Al 09-11-2006
US 2006248830 Al 09-11-2006
US 2006248831 Al 09-11-2006
US 2006254183 Al 16-11-2006
US 2006254184 Al 16-11-2006
US 2006254185 Al 16-11-2006
US 2006260249 Al 23-11-2006
US 2006272263 Al 07-12-2006
US 2007094986 Al 03-05-2007
US 2007094987 Al 03-05-2007
US 2007107360 Al 17-05-2007
US 2007107363 Al 17-05-2007
US 2007251188 Al 01-11-2007
US 2008010928 Al 17-01-2008
US 2008010929 Al 17-01-2008
US 2008053027 Al 06-03-2008
US 2008053028 Al 06-03-2008
US 2008060309 Al 13-03-2008
US 2008060310 Al 13-03-2008
US 2008060311 Al 13-03-2008
US 2008066416 Al 20-03-2008
US 2010319292 Al 23-12-2010
US 2011023405 Al 03-02-2011
US 2013104487 Al 02-05-2013
US 2014290174 Al 02-10-2014
US 2015211238 Al 30-07-2015
wo 9747834 Al 18-12-1997

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

page 6 of 6



WRITTEN OPINION

LE GOUVERNEMENT
DU GRAND-DUCHÉ DE LUXEMBOURG
Ministère de l'Économie
et du Commerce extérieur

File No. 
LO1222

Filing date (day/month/year)

09.11.2015

Priority date (day/month/ÿear) Application No.
LU92866

International Patent Classification (IPC)

INV. E04F15/10

Applicant 

Tarkett GDL

This report contains indications relating to the following items:

□ Box No. I
□ Box No. II
□ Box No. Ill
□ Box No. IV
13 Box No. V

O Box No. VI
□ Box No. VII
13 Box No. VIII

Basis of the opinion
Priority
Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention
Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement
Certain documents cited
Certain defects in the application 
Certain observations on the application

Form LU237A (Cover Sheet) (January 2007)

Examiner

Fournier, Thomas



Application No.

LU92866WRITTEN OPINION

Box No. I Basis of the opinion

1. This opinion has been established on the basis of the latest set of claims filed before the start of the search.

2. With regard to any nucleotide and/or amino acid sequence disclosed in the application and necessary to the 
claimed invention, this opinion has been established on the basis of:

a. type of material:

□ a sequence listing

□ table(s) related to the sequence listing

b. format of material:

□ on paper

□ in electronic form

c. time of filingÆurnishing:

□ contained in the application as filed.

□ filed together with the application in electronic form.

□ furnished subsequently.

3. □ In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished.

4. Additional comments:

Box No. V Reasoned statement with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement

1. Statement

Novelty Yes: Claims 
No: Claims

1-15

Inventive step Yes: Claims 
No: Claims

1-15

Industrial applicability Yes: Claims 
No: Claims

1-15

2. Citations and explanations

see separate sheet
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Box No. VIII Certain observations on the application

see separate sheet
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Re Item VIII

Certain observations on the application

1 Claims 1-15 are not supported by the description, as their scope is broader 
than justified by the description and drawings.

The stress release of viscoelastic material under persistent deformation as 
claimed is non-linear and depends of the material and of the geometry of the 
connecting profiles.

To achieve the claimed stress release rate, the description discloses only one 
material composition for the core layer comprising the connecting profiles, 
namely the material composition according to paragraph 0042.

Furthermore, the stress release rate is only achieved for connecting profiles 
having a persistent deformation as defined by the geometry according to 
paragraphs 0031-0033.

Due to the non-linear behaviour and the dependency of the material and the 
geometry, it is not possible to predict the stress release rate of other 
connecting profiles.

As no other suitable combination of geometry and material composition is 
disclosed, there is no basis for the broad scope of claim 1.

The composition and geometry disclosed in par. 0031-0033 and 0042 should 
have been included in claim 1.

Re Item V

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement

2 Reference is made to the following documents:

D1 EP 2 842 994 A1 (TARKETT GDL SA [LU]) 4 March 2015 
(2015-03-04)

D2 WO 2015/140682 A1 (UNILIN BVBA [BE]) 24 September 2015 
(2015-09-24)

D3 WO 2013/179260 A1 (UNILIN BVBA [BE]) 5 December 2013 
(2013-12-05)
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D4 US 2011/167744 A1 (WHISPELL JOHN M [US] ET AL) 14 July 
2011 (2011-07-14)

D5 WO 97/47834 A1 (UNILIN BEHEER BV [NL]) 18 December 1997 
(1997-12-18)

3 The above mentioned lack of clarity notwithstanding, a clarified subject matter 
involving a combination of claim 1 with the material according to par. 
0042 and the geometry according to par. 0031-0033 would be new and 
involving an inventive step.

Document D1-D4 each discloses a floor covering with a composition as 
disclosed in par. 0042 of the present application. Nevertheless, none of these 
documents explicitly mentions the stress release capabilities of the core 
material.

The connecting profiles disclosed in D1-D4 do not present a geometry as 
defined in par. 0031-0033 of the present application. Only geometries without 
stress due to persistent deformation are disclosed.

D5 discloses the use of pre-tensioned connecting profiles for flooring panels 
which can e.g. be made of synthetic material. It thus discloses connecting 
profiles showing stress due to a persistent deformation as defined in par. 
0031-0033 of the present application.

There is no hint in any document, that the material disclosed in D1-D4 in 
combination with the connecting profiles with a persistent deformation might 
show viscoelastic effects leading to a stress release.

The skilled person would not have combined the teaching of any of 
documents D1-D4 with the teaching of D5 so as to achieve a floor covering as 
disclosed in the present application.

The combination of the features of claim 1 + par. 0042 + par. 0031-0033 is 
thus deemed to be neither known from, nor rendered obvious by, the 
available prior art.
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