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The present invention concerns a lez-sFre'f:gz + and
dimensionally stable floor covering comprising pile
material which is retained to a primary backing layer
to the back of which an underlying secondary backing
layer 1s retained by means of an interleafing adhesive
layer. The invehtion further concerns a method of
manufacturing a floor covering of the kind stated in the
introduction and in which in an initial production step a
web-formed semi-manufactured material is produced which
comprises pile materiai being retained 'to a primary

backing layer.

BACKGROUND OF THE INVENTION

Low-stretch and dimensionally  stable floor coverings
include wall-to-wall (also often called broadloom) carpets

~and carpet tiles exhibiting a low degree of shrinkage

and/or expansion 1lengthwise and/or widthwise, and
consequently being 'highly ‘capable of resisting varying
moisture and heat impacts -in use. Especially within the
field of contract applications the dimensional stability
of carpet tiles is to-day - due to their construction -
considerably higher than that of broadloom carpets. To
compensate for - the lower diinensidnal stability of
broadloom carpets they are for contract applications to-
day glued down to sub-floors by means of a permanent glue.
Carpet tiles are only installed and glued down by means of

. tackifier or are simply meant to be held in place by their

high weight.

The known low-stretch and dimensionally stable floor
coverings when used as wall-to-wall carpets comprise a
semi-manufactured material with pile material which is
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.kn whkch in an i-nitial production'step a web-formed seni- nmanufactured
material is produced which conprises pile 15 nmaterial being retained to a
pri mary backing | ayer. Low stretch and di nensionally stable floor coverings
in- clude wall-to-wall (also often called broadl oom carpets 20 and car pet
trles exhibiting a | ow degree of shrinkagg and/ or expansi on | engthw se
and/ or w dt hwi se, and conse- quently being highly capable of resisting
varying nois- ture and heat inpacts in use. Especially within the field of
contract applretained tiee di marigieaoryal beckbngi thaysr having a secondary

backing layer which e.g. may consist of a coating of
natural rubber, chalk-filled (calciumcarbonate-filled)
SBR~latex foam or polyurethane foam or the like. These
5 backing layers are normally applied in a thickness of 2-8
mm. Because of their elastomeric properties foamed backing
layers contribute significantly to the walking comfort.
Additionally, the foamed backing layers also provide good
temperature and sound insulation.
10
These known foamed backing 1layers, however, entail
significant adverse environmental impacts, which are
undesired in particular in the light of the present strict
demands on environmentally friendly and re-usable
15 products. By re-usable products are meant products
containing components which can be melted down and again
enter into a production process, or components which by
incineration give approximately nul residual ash
percentage.. The foamed backing layers often give off
zo' residual gases for prolonged periods after production
entailing risk of nuisance to the indoor climate in the
room where the carpet has been laid out. At the same time
it is a problem that the foamed backing layers after use
for some length of time of the floor covering stick so
25 well to the underlying floor that the foamed backing layer
often in very large areas is separated from the floor
covering when worn-out floor covering is to be removed.
The large areas with attaching remains of foamed backing
layers must then be removed in a time-consuming working
30 operation before a new floor covering can be laid on the
floor.

The most significant disadvantage of the known floor
coverings with foamed backing layer, however, consists in
35 the limited possibilities of disposing of the used carpet.
-coverings and the  related unfortunate environmental
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;25 carpet tiles is to-day - due to their construction - considerably

hi gher than that of broadl oom carpets. To conpensate for the |ower

di rensional stability of broad- .| oomcarpets they are for contract
applications to-day glued down to sub-floors by nmeans of a permanent gl ue.
30 Carpet tiles are only installed and gl yed down by neans of tackifier or
are sinply neant to be held in place by their high weight. The known

| ow-stretch and dinensionally stable floor cov- 35 erings when used as

wal | -to-wal | dapaeitss .CODAr icese 8€Nie.g. foamed chalk-filled SBR-latex
backing coatings on worn out wall-to-wall carpets it
is in practice at disposal only possible to achieve the
level "incineration without energy recovery"”.
5 Chalk-filled foam backing layer contain a high
concentration of inorganic materials which are left as ash

after incineration.

The generally known carpet tiles are widely used in
10 particular as so-called project carpeting, that is, carpet
especially for contract areas and for industrial use.
Understood herein by carpet tile is a regularly formed
piece of carpet which (measured according to norms
formulated for this purpose by inspection agencies such as

15 for instance TNO) has a shape and dimension stability
sufficient to form a continuous floor covering under all
conditions.

In such applications carpet tiles have great advantages

20 compared with conventional broadloom carpets. The tiles
are for instance easy to take up, whereby easy access can
be obtained to +the space wunder the floor for
(re)positioning for instance computer and electricity
cables. Carpet tiles can also be easily 1laid without

25 unnecessary disruption of the nofmal activites in a room
area. In addition, carpet tiles can be replaced locally in
simple manner, which is advantageous when particular parts
of a room area are used more intensively than others. They
are also combact and therefore simple to <transport,

30 particularly in high-rise office buildings where rolls of
carpet can cause great transport problems.

The known carpet tiles are  usually provided with a
relatively heavy secondary backing layer and binder layer
35 in order to ensure their shape and dimension stability.
The secondary backing layer is generally made of é strong
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-manuf dctured material with pile material which is re- 2 tained to a
primary backing | ayer having a secondary backing | ayer which e.g. may
consi st of a coating of natural rubber, chal k-filled

(cal ciuntarbonate-filled) SBR-latex foam or pol yurethane foamor the |ike.
These 5 backing layers are normally applijgdJn a thickness of 2-8

coating of glass-reinforced bitumen or glass-reinforced
PVC coating. The specific weight of a conventional carpet
tile therefore amounts to roughly 5 kilograms per square
metre.

A representative example of such carpet tiles is described

in EP 0 278 690A2. In order to provide a carpet tile

with good dimensional -stability, good lay flat

characteristics, and which may be produced by an in-line
10 production method, a carpet tile is suggested, which

comprises a fibrous face wear surface secured to a primary

backing sheet,

a first precoat layer on the primary backing surface and

comprising a ~hotmelt bitumen or petroleum resin
15 composition, .

a second precoat layer secured to the first coating layer

and which second coating layer comprises a bitumen

hotmelt composition,

a third coat backing layer which comprises a bitumen
20 hotmelt composition, and

a secondary backing sheet material to provide dimensional

stability to the carpet and secured to the third coating

backing layer. Dimensional stability is achieved by the

secondary backing comprising a woven or non-woven glass
25 fibre scrim and by the high total weight of the tile.

In order to further improve the dimensional stability EP O
420 661A2 describes a carpet tile comprising a wear
surface and a primary backing comprising a .
30 solid,. hotmelt composition and a secondary backing
composed of adjacent layers of a porous, glass fibre sheet
material e.g. tissue, non-woven glass fibre and a porous,
fibrous sheet material with a fibrous sheet material as
the exterior surface of the secondary backing iayer, and
35 wherein the hotmelt composition has penetrated and
saturated the glass fibre material but has only partially
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smm Betause of their elastoneric properties foaned back- ing |ayers
contribute significantly to the wal king com fort. Additionally, the foamed
backi ng |l ayers al so pro- vide good tenperature and sound insulation. 10
These known foanmed backing |ayers, however, entail sig- nificant adverse
envi ronnment al i npacts, which are unde- ajgﬁq_in particular in the |light of
the present strict demands on environmental ly friendly and re-usable prod-
15 ucts. By re-usable products are meant products containing

penetrated the fibrous sheet material sufficiently to bond

the fibrous sheet material. Typically, the carpet tile

comprises a fibrous carpet material wherein the primary

backing is a  bitumen or  a bitumen modified

5 hotmelt composition. The secondary backing comprises

separate, adjacent layers of a porous, lightweight glass

fibre tissue sheet material which in itself gives the

carpet tile the improved dimensional stability. According

to the invention polypropylene, non-woven sheet material

10 is in itself not a satisfactory material as a secondary
backing carrier sheet.

EP 0O 590 189A1 was filed on December 30, 1992 and
published on April 6, 1994 (Art.54(3)EPC) for DE, FR,
15 GB, and NL. It confirms the disadvantages of prior art
carpet tiles comprising bitumen/asphalt backing members or
- PVC~ backings.
According to one embodiment of this invention a tile-
shaped carpet is provided which comprises a backing member
20 and an upper layer formed on the backing member, both of
which are made of .a propylene resin. Preferably the upper -
layer includes a base fabric sublayer and a pile sublayer,
both of which are made of propylene resin.
While reference is made to polypropylene fibres as part of
25 the upper layer, the backing member is only described as
being made of either propylene, monopolymer or copolymers
of propylene and ethylene butene-1 and the like, which
may comprise a regenerated product of the propylene resin.
It is preferred to use an amorphous alpha-olefincoplymer
30 and in fact the only embodiment specifically described is
extrusion-moulded back-up members. The document comprises
no reference to needled and textiled back-up members.

'The known carpet tiles have a large number of drawbacks,
35 however. The disposal and processing of the tiles at the
end of their useful life thus causes great problems due to
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:coﬁpoﬁehts whi ch can be nelted down and again enter into a production-
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are burned a significant portion, up to about 60% by
weight, of the bitumen-containing tiles is left over in
the form of ash.

Incineration of products such as tiles with PVC
backing layers demands high energy supply during
incineration, because PVC .contains chlorine which uses
energy during incineration instead of generating energy.
Chlorine is also a toxic and etching gas which easily
reacts with other inorganic and organic substances,
wherefore incineration of floor coverings with PVC backing

layer calls for special environmental measures during the
incineration process.

It is moreover expected that the problems associated with
the processing of waste tiles will become more pressing in
the future since, with regard to the large numbers of
carpet tiles laid and replaced annually (in Europe more
than 40 million square metres with a weight of about

is a problemthat the foamed backing layers after use

y_

200,000 tons), ' legal requirements relating to the -

environmentally friendly processing thereof can be
anticipated in the short term.

In addition, due to their comparatively heavy weight the
known carpet tiles can only be simultaneously transported
and laid in relatively small quantities. Moreover there is

a considerable danger of back disorders for the carpet
installers.

As previously mentioned the construction of carpet tiles

-and broadloom carpets is totaliy different. Therefore,

carpet tiles and broadloom carpet have conventionally been.
produced by different processes and on different types of
manufacturing equipment. This has been due to the
mentioned different materials which the carpet industry
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. lsargetareas is separated fromthe floor ‘covering when worn-out floor
covering is to be renoved. The large areas with attaching remai ns of. f oaned
backi ng |l ayers must then be renoved in a time-consum ng working operation
before a 30 new floor covering can be laid on the floor. The nobst

signi ficant disadvantage of the known flogr_cov- erings with foamed backing
| ayer, however, consists in the |imted possibilities of disposing of the
used carpet 35 - coverings and the related unfortunate environnental im
pacts. In casRasf Kad). tooausd abetit f nowedfSBRmedtdng the application

requirements for +these two different products. For
manufacturing carpet tiles the .relatively stiff, heavy
weight backing of bitumen or PVC with glass have been
5 used, or for broadloom carpets the backing has
conventionally been relatively flexible, been consisting
of calcium carbonate filled foam or equivalent materials.
So far it was therefore not possible to integrate the
manufacture of these two types of carpets in one and the
10 2 same process.

From EP 0547533 Al a stretchable floor covering is known
which when being laid out are often stretched by many
percent lengthwise and widthwise, whereafter the edges of
15 the stretchable floor covering are secured to adjoining
panels by means of na'il lists or the like. The secondary
backing layer is instead of the previously known foamed
coatings constituted by a backing layer with a fibre
structure being embedded in or encompassed by a textile
20 bonding so0 as to impart acceptable strength properties to
the secondary backing layer for use as a stretchable floor
covering. By the textile bonding is meant that the fibre
structure may e.g. be needlepunched to an underlying
strength imparting web, or that the fibre structure is
25 provided with stitches or loops in the longitudinal and
cross-sectional directions, e.g. according to the known
Maliwatt or Kettenwirk principles. The specification,
however, provides no directions for a backing layer with
a fibre structure being sufficiently dimensionally stable
30 in the longitudinal and cross-sectional directions for
enabling production of a low-stretch and dimensionally
stable floor covering possessing the - same strength and
dimensional stability properties and walking comfort as
the known floor cdverings with foamed backing layers and
35 " the same dimensional stability as the known carpet tiles.
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:3: backi ng coatings on worn out wall-to-wall carpets it is in practice at

di sposal only possible to achieve the | evel "incineration w thout energy
recovery”. Chalk- filled foam backing Iayer contain a high concentration of
5 |norgan|c materials which are |eft as ash after incinera- tion.

-8 -
SUMMARY OF THE INVENTION

Consequently, it is the object of the present invention to

provide a low-stretch and dimensionally stable floor

5 covering possessing the same strength and dimensional

stability properties and walking comfort as the known

floor coverings, such as broadloom carpets having the

undesired foamed backing layers and carpet tiles having

glass scrim reinforced PVC- or bitumen-containing backing

10 ~ layers, and at the same time making it possible to avoid

the undesired environmental impacts when disposing of the

used floor coverings. The new floor covering should be

applicable both as wall-to-wall carpets and as carpet

tiles to be used optionally within the same fields, such

15 = as the contract areas, without the previously mentioned
drawbacks for neither the wall-to-wall carpets nor the .

- carpet tiles.

The low-stretch and dimensionally stable floor covering
20 according to the present invention is characterized in
that the backing layer comprises a needled fibre structure
of thermoplastic, polymer-containing continuous fibres or
staple fibres being inter-fixéted by - heating to a
temperature which at least corresponds to the lowest
25 softening temperature for the fibre materials in the fibre
structure, and that the adhesive layer comprises an
organic, polymer-containing binder which is activated by
heat application and has a reaction temperature which is
lower than the melting temperature for the majority of the
30 fibre material content in the fibre structure.

The method of producing the low-stretch and dimensionally
stable floor covering according to the invention is
characterized in that a web-formed secondary backing layer
35 comprising a needled fibre structure of thermoplastic,
polymer-containing continuous fibres or staple fibres is
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.The geherally known carpet tiles are widely used in-par- ticular as
so-call ed project carpeting, that is, carpet 10 especially for contract
areas and for industrial use. Un- derstood herein by carpet tile is a
regularly fornmed piece of carpet which (neasured according to norns fornmu-

| ated for this purpose by inspection ageng es such as for instance TNO has
a shape and dinension stability suffi- 15 cient to forma continuous floor
covering under all con- ditions. In such applications carpet tiles have
great advant agesated to a temperature which at least corresponds to the

lowest softening temperature for the fibre materials in

the fibre structure, and that the back of the web-formed

semi-manufactured material 1is joined with the web-

5 formed secondary backing layer during the interleafing of

an adhesive layer (precoat and binder layer) comprising an

organic polymer-containing binder having a reaction

temperéture which is lower- than the melting temperature

_ for the majority of the fibre material content in the

10 fibre structure and which is activated by heat
application.

Hereby is achieved that it is possible to produce a low-
stretch and dimensionally stable floor covering having a
15 secondary backing layer of a needled fibre structure and
‘having the same strength and stability properties both
length-wise,  widthwise, and cross-sectionally as well as
walking comfort as the known floor coverings with the
traditional undesired backing layers whether we are
20 talking about wall-to-wall carpets or carpet
tiles. The invention completely eliminates  the
environmental impacts at disposal as compared to the said
known floor cOverings.'This.applies for both wall-to-wall
carpets and carpet tiles as these two f£loor " covering
25 products according to the invention are now identical.

By the invention it is surprisingly possible on the same
equipment to produce a floor covering which optionally can
be used as wall-to-wall carpets or as carpet tiles.
30 . _
In view of the substantial thickness and the constitution.
of the tiles described in EP 0 278 690A2, EP 0 420 661A2,
and EP 0 590 189Al1, it was highly surprising that a
satisfactory floor covering which is suitable both as
35 broadloom and as carpet tiles could be obtained by leaving
. out the numerous layers of bitumen, glass fibres. etc.
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. conpared wi th conventional broadl oomcarpets. The tiles 20 are for instance
easy to take up, whereby easy access can be obtained to the space under the
floor for (re)posi- tioning for instance conputer and electricity cabl es.
Carpet tiles can also be easily laid wi thout unnecessary disruption of the
normal activities in a roomarea. In 25 afigition, carpet tiles can be
replaced locally in sinple manner, which is advantageous when parti cul ar
parts of a roomarea are used nore intensively than others. They are al so
conpact and therefore sinple to transport, particu-

In addition to the environmental -advantages and a reduced
consumption of materials etc. this invention is of great
commercial wvalue to the broadloom manufacturers who were
5 not previously in a position to manufacture carpet tiles.
This invention can be applied using existing equipment
and, for a relatively low investment offers the broadloom
manufacturer the opportunity to enter the market for
carpet tiles.
10 _ :
The secondary backing layer is made in that a
thermoplastic needled fibre web of either continuous
fibres or staple fibres is heated to the softening
temperature of the fibres,' whereby they are adhered
15 together to form a backing layer having a three-
dimensional mechanically cross-bonded fibre structure
where the fibres are inter-fixated. The fibres, which are
three-dimentionally oriented will during force impact and
slackening (walking effect) countéract the tension and
20 - . somewhat return to their original fibre structure. This
property is called re-raising capacity (resilience). In
the fibre structure according to- the invention the
individual fibres are connected and fixated to each other
to form the three-dimensional fibre structure, which is to
25 be seen in contrast to a fibre structure where the fibres
are only retained to each other mechanically and may
consequently slip away from each other during force impact
so that the stability is significantly reduced and the re-
raising capacity will quickly be lost. By inter-fixating
30 the three-dimensional fibre structure stability and
comfort in the secdndary backing is increased.

Heat application to the fibre structure may be performed
by calendering the fibre structure either on one side or
35 on both sides or may be performed by blowing hot air
through the fibre structure, or a combination of the said
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Jdarly tn-high-rise office buildings where rolls of carpet 30 can cause
great transport problens. The known carpet tiles are usually provided with
a rela- tively heavy secondary backing | ayer and binder |ayer in order to
ensure their shape and dinension stability. The 35 secondary backing | ayer
i s generally made of a strong coating of. gljass-rei nforced bitunen or

gl ass-rei nforced

two thermal treatment processes. The heat application
may also be performed by IR-radiation, i.e. treatment with
infra~-red rays or similar methods.

5 The fibre structure may both comprise continuous or staple
fibres having a length of 20-200 mm and fibre thicknesses
from 1.5dtex to 50dtex. Most often the choice will be
staple fibres in the interval 40-110 mm fibre length and
3.3-20dtex fibre thickness. The weight of the fibre

10 structure of the secondary backing layer will

: essentially lie between '709/m2 and 1000g/m2, in particular

between 100 g/m2 and 600g/m2. The heaviest backing layers
are used for carpet for applications calling for
particularly high walking comfort.

15
The fibre structure may be composed of fibre types which
are used either 100% pure or in mixtures - and with
varying thicknesses and lengths. Thus the fibre structure
may consist of a mixture of natural fibres, such as wool,

20 cotton, flax or jute, and synthetic fibres, such as
polymers and copolymers based on polyamide, polyester,
polyolefines (polypropylene .= and polyethylene) or
polyacrylates. Applicable copolyesters may e.g. be based
on terephthalic acid and various polyglycols and/or other

25 aromatic carboxylic acids . and alcohols. Applicable
copolyamides may comprise 2, 3 or 4 different polyamides,
e.g. polyamide 6, polyamide 6,6 and polyamide 12. The
presently preferred thermoplastic polymer is poly-
propylene.

30 .
.In order to obtain sufficient stability and strength in
the fibre structure it must normally contain a fibre
content of at 1least 25% of the thermoplastic polymer.
The higher the number of thermoplastic polymers, the

35 higher the dimensional stability.
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.4:PVC coating. The specific weight of a conventional carpet tile therefore

amounts to roughly 5 kilograns per square netre. 5 A representative .

exanpl e of such carpet tiles is de- scribed in EP-A-0278690. In order to
provide a carpet tile with good dinensional stability, good lay flat char-
acteristics, and which nmay be produced hy jgndn-line pro- duction nmethod, a
carpet tile is suggested, which com 10 prises a fibrous face wear surface

secured to a prinmary

10

15

20

25

30 .

35

Thus fine results are obtainable as regards both walking
comfort and re-raising capacity of the secondary backing
layer when the fibre structure has a fibre content of 100%
identical thermoplastics or a fibre content of mixtures of
thermoplastics within the same group of polymers or
different groups of polymers, but with different
softening temperatﬁres. A fibre content of a polymer with
a lower softening temperature can thus be utilized to
increase the thermal bond to the remainiggigibre content.

The fibres with the lowest softening temperatures and
melting points will act as binders during heat
application, while the fibres with the higher softening
temperatures remain intact. The softening temperature
differences between the various fibre types must hormally
be at least 10 °C for the said property to be utilized.

According to the invention the fibre structure may
comprise fibres which are produced from a combination of

two different fibre material <types, the core of  the -

individual fibres being constituted by one fibre material

type, and the surface being constitued by a modified or
other fibre material type.

The adhesive layer, which according to the invention
comprises én organic, polymer-containing binder, may be an
emulsion binder of an aqueous solution of polymer
particles, or may be 100% thermoplastic binders also known
as hot melt/powder adhesives. The binder may be chemically
reactive and comprise polymers and/or copolymers . of
e.g. polystyrene butadiene, polyacrylate, polystyrene
acrylate, polyvinylacetate, copolyamides, copolyesters or
nitrile butadiene, and may further comprise a
thermoplastic filler. In the case of a thermoplastic
binder comprising polymers and/or copolfmers of
polyolefines, polyesters or polyamides, this may during
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backi ng sheet,

a first precoat |ayer on the prinmary backing surface and

conprising a hotnelt bitunen or petroleumresin conposi- tion, 15 a

second precoat
coating | ayer
batki ng | ayer

secondary backing sheet material to provi

10

15

| ayer secured to the first coating |ayer and which second
conprises a bitunmen hot- nelt conposition, a third coat
whi ch conprises a bitunen hgﬁ elt conposition, and 20
di nensi onal

the production be dispersed in a suspension to a pasta, or
may be used as it is. Presently preferred binders are SBR-
latex and polyacrylic latex with a polyethylene filler.

In the case of emulsion binders they will by means of
capillary transportation diffuse into the back of the
primary backing layer of the semi-manufactured material,
and further diffuse into -the upper side of the fibre
structure of the secondary backing layer, and during the
succeeding heat application the binder is activated so as
to achieve the fine retention. In particular when the
surfaces of the fibre structure of the secondary backing
layer are untreated and piled good penetration will be
achieved and consequently good retention of the binder.

The materials in the secondary backing and the adhesive

20

25

30

35

layer are preferably moisture-proof polymers. This is
advantageous as . the carpet during use will not change
dimensions when exposed to humidity and heat fluctuations.
The stability of the carpet covering is thus ensured,
while the weight thereof remains relatively low. The low
weight of the backing construction (binder and adhesive
layer) and the fact that the carpet can be rolled up
easily moreover result in new and advantageous
possibilities with regard to the manufacture thereof.

According to the invention the stiffness and the material
of the backing and the binder layer are chosen such that
the thus formed carpet has a sufficient stability for
application both as carpet tile and wall-to-wall carpet
and a comparatively low weight and, after being formed,
the carpet is wound onto so-called broadloom rollers and
cut partially into carpet tiles.

A particularly strong adhesion between the semi-
manufactured layer and the secondary backing layer is

a
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.stability to the carpet and secured to the third coating backing | ayer.

D nmensional stability is achieved by the secondary backing conprising a
woven or non-woven glass fibre scrimand by the high total weight of the
tile. 25 In order to further inprove the dinensional stability EP-

A- 0420661 describes a carpet tile conprisifg-a wear sur- face and a prinmary
backi ng conprising a solid, hotmelt conposition and a secondary backi ng
conposed of adjacent 30 Iayers of a porous, glass fibre sheet materi al
e.g. tis- obtainable by establishing a stabilizing synergistic

effect between the binder and the fibre structure of the
secondary backing layer. Such synergistic effect may e.g.
be provided by the fibre structure comprising fibres where
5 the polymeres have mutually different softening tempera-
tures, and where the binder reaction temperatures at least
lie between the softening temperature and the melting
temperature of the first-molten fibre polymer in the fibre
structure. Hereby the binder, when penetrating into the
10 surface of the fibre structure, will react and bond
together with the said first molten fibres. Hereby both
the fibre structure and the binder contribute to adhesion.
Simultaneously a strength imparting stabilization of the
carpet covering is achieved.
15 -
In addition to the said positive properties provided by
the adhesives (precoat and binder) and the secondary
backings of the invention in terms of the mechanical
dimensional stability of the carpet, they are also of
20 great importance to the dimensional stability of the
carpet in terms of climatic changes.

One of the main problems in relation to climatic
dimensional stability is that the - semi-manufactured

25 .material e.g. comprising polyamide ' or wool "pile
materials" even . though constructed on dimensionally
stable primary backings will shrink and extend due to
changes in temperature and humidity.

30 Previously this problem regarding dimensional stability is
solved by use of the glass fibre reinforcement layers or
heavy backing layers of bitumen or PVC mentioned in the
"Background of the Invention".

35 By the carpet construction according to the invention is
on the contrary achieved a saturation of the stabilizing
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-s¥e, non-woven gl ass fibre and a porous, fibrous sheet materi al with a
fibrous sheet nmaterial as the exterior surface of the secondary backing
| ayer, and wherein the hotnelt conposition has penetrated and saturated
35, glass fibre material but has only partially penetrated the fibrous
sheet material sufficiently to bond the_-fhs - brous sheet material .
Typically, the carpet tile com

i part of the carpet with moisture proof polymers. The
saturation with these polymers is in all embodiments of
the new carpet sufficient to prevent degradation of
stability due to moisture penetration.

Especially good dimensional stability is obtained when the
secondary backing consists of no-moisture absorbent
materials and the main part .of the adhesive layer consists
of no-moisture absorbent polymers after . bonding

10 thereof. The saturation is obtained by the adhesive layer
which penetrates into the backside of +the semi-
manufactured material and the secondary backing as
previously described. The saturation of the carpet
construction can be sufficient to build u§ a waterproof

15 membrane or can be just sufficient to allow a certain air
permeability through the carpet.

- For contract applications the carpet will in practice
primarily be based on thermoplastic and non-moisture

20 absorbing materials in the adhesive and the secondary
backing layer.

It appears from the above description that the same types
of thermoplastic polymers are applicable as fibres and
25 adhesives to a great extent. The person skilled in the art
' will be able_ to select the proper ingredients without
undue experimentation in order <to obtain the proper
melting characteristics depending on whether e.g. a fibre,
a hot melt adhesive or a thermoplastic filler for the

30 adhesive is desired. Typically the exact formulation is
chosen by the supplier in accordance with the specified
properties.

According to. the invention  special environmental
35 advantages are obtainable at disposal of the floor

covering. When the entire floor covering construction,

t he

Ml
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_prises a fibrous carpet materi al

or a bitumen nodified hotnelt com position. The secondary backing
conpri ses separate, adja- 5 cent layers of a porous, |ightweight glass
fibre tissue sheet material which in itself gives the carpet tile the
I*ripr oved di nensional stability. However . mgn=woven sheet material of
pol ypropyl ene is characterized as not in it- self being a satisfactory

mat eri al

as a secondary backing 10 carrier sheet. EP-A-0590189 was fil

on Decenber 38,el99ilendppdimbiryhbacking layer, binder and back are made

10

15

20

25

- 30

35

from organic polymers, the floor covering used can be
incinerated by a controlled incineration with energy
recovery. As mentioned above, it may be a case of pure
thermoplastic polymers and copolymers of e.g. polyesters,
polyamides, polyacrylates etc., and/or natural materials,
such as flax, cotton, jute and wool, and combinations
thereof. In many countries, 1like in Denmark, use is

made of incineration with energy recovery when disposing:

of waste, such as used carpet coverings.

According to the invention possibility is also offered in
a particularly advantageous way of melting down the used
floor covering or treating it chemically so that
afterwards it can be used in the production of new fibre
floor coverings or other products. In this connection the
entire floor covering construction comprising pile,
primary backing layer, binder and secondary backing layer
is to be produced from mutually re-cyclable compatible
materials. Use can e.g. be made of 100% polyolefines
(polyethylene/polypropylene), a 100% polyester based floor
covering construction or a construction based on
polyamides. It will be especially advantageous if the
binder is constituted by 100% thermoplastic materials.

BRIEF DESCRIPTION OF THE DRAWINGS .

In the following the invention is explained in more

detail, reference being made to the various embodiments
and the drawings in which

Fig. 1 shows a schematical section .of +the floor
covering according to the invention where the

primary Dbacking 1layer comprises a woven
material,

wherein the primary backing is a bitunen

ed
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.on April 6, 1994 for DE, FR; GB, and NL. It confirnms the disadvantages of

prior art carpet tiles conprising bitu- 15 nen/asphalt backi ng nenbers or
PVC- backi ngs. According to one enbodi nent of this invention a tile- shaped
carpet is provided which conprises a backing nem ber and an upper | ayer
formed on the backing menber, both 20 -of7which are made of a propyl ene
resin. Preferably the upper |ayer includes a base fabric sublayer and a
pi.l e subl ayer, both of which are nmade of propylene resin. Wile reference
i's made to poFigs oyl eneihi Whes sampamay as in Fig. 1 shows another

embodiment where the primary backing layer
comprises a non-woven fibre structure,

5 Fig. 3 shows the process steps according to the
invention for producing the floor covering,

Fig. 4 shows a section through a part of a carpet
tile according to the invention,
10
Fig. 5 shows schematically an example of a method of
manufacture according to the invention, and

_ Figs. 6-12 show Differential Scanning Calorimetry (DSC)

15 , curves for a representative selection of
applicable polymer materials in the floor
coverings according to fhe invention as further
described below.

20
DETAILED DESCRIPTION OF THE INVENTION

In case of the floor coverings 1 and 1' shown in figs. 1
and 2 a. web-formed semi-manufactured material is produced

25 . in an initial production.step, which material comprises
polymer-containing pile material 2 and 2' being retained
to a polymer-containing primary backing layer 3 and 3'.
As mentioned in the introduction both. the pile material
and the primary backing layer may comprise both natural’

30 fibres and synthetic fibres, or mixtures thereof. In the
embodiment shown in Fig. 1 the primary backing layer 3 is
constituted by a woven primary backing layer, and the
pile material is a looppile 2. In the embodiment shown in
Fig. 2 the primary backing layer 3' is constituted by a

35 fibre structure e.g. a known spunbonded fibre structure,
and the pile material is a cutpile 2°',
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.25 df the upper layer, the backing nmenber is only described as being nade
of either propylene, nonopolyner or copoly- nmers of propylene and ethylene
butene-1 and the like, which nay conprise a regenerated product of the
propylene resin. It is preferred to use an anorphous al pha- 30
ol’'efincoplyner and in fact the only enbodjgent specifi- cally described is
ext rusi on- noul ded back-up nenbers. The docunent conprises no reference to
needl ed and textiled back-up nenbers. 35 The known carpet tiles have a
Iarge nunber vhedwabbfokmed semi-manufactured material 2, 3 or 2', 3!

is joined with the underlying secondary backing layer 5,
5', respectively, by means of an interleafing adhesive
layer 4, 4', respectively, and with simultaneous heat

5 application to form the web-formed floor covering 1, 1°',
respectively, according to the invention. The web-formed
floor covering is subsequently cut into wall-to-wall
carpets or carpet tiles with the desired sizes.

10 The organic polymer-containing binder 4, 4', respectively,
which is activated by a heat application, has a reaction
temperature which is lower than the melting temperature
for the majority of the fibre material content in the
fibre structure. By the application of heat the binder is

15 heated to a temperature in the interval 60-250 °C, the
heat application of ‘course depending on the reaction
temperature of the binder, which is adapted to the melting
temperature for the majority of the fibre material type in
the fibre structure, as will be explained in the

20 following.

As previously mentioned the emulsion binders may be in the .
form of polymeric particles in aqueous solution, the
emulsion binders can be divided into the groups chemically
25 reactive binders and thermoplastic binders. The chemically
reactive emulsion binders may be based on base polymers
and copolymers of polystyrene butadiene, polyacrylate,
polystyrene acrylate, = polyvinylacetate and nitrile
butadiene. As regards the thermoplastic emulsion binders
30 they are thermoplastics dispersed in suspension to a
pasta. The thermoplastics may be based on polymers and
copolymers of polyolefines, polyester, polyamides etc.
This type of binder is especially used when it is desired
to be able to re-cycle the floor covering and the
35 materials in the composite construction. E.g. polyolefine-
containing binder is used when the carpet construction
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. however. The di sposal and processing of the tiles at the
useful life thus causes great problens due to the nature and quantity of
the materials used. When they are burned a significant portion,

6 end of their

up to about

60% by weight, of the bitumen-containing tiles is left over in 5 the form

of ash.

10
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- 19 -
contains polypropylene and/or polyethylene fibres.

The adhesives may also be present in the form of 100% pure
thermoplastics based on polymers and copolymers of
polyolefines, polyesters and polyamides. The
thermoplastics are applied onto the semi-manufactured
material and the fibre structure of the secondary backing
layer in dry state. Use may be made of several different
application and lamination methods, e.g. powder
application or melt application (hot melt).

By the powder application the thermoplastic binder is
applied in powder form between the web-formed semi-
manufactured material and the web-formed secondary backing

layer, whereafter the layers are pressed together under

heat impact, so that the thermoplastic is activated, melts
and adheres the two layers to the finished web~formed
floor covering material.

By melt application the thermoplastic binder is heated to
a liquid mass which is positioned e.g. by extrusion
between <the web-formed semi-manufactured material and

- secondary backing layer which subsequently are pressed

together e.g. between rollers. Under subsequent cooling
the liquid binder hardens, and the two layers are retained

- fixedly together to the finished web-formed floor covering

material.

The binders consisting of 100% thermoplastic materials are

used particularly advantageously when the floor coverihg

is composed of mutually compatible and consequently re-
cyclable materials.

Furthermore, it is important to indicate that the adhesive
layer can comprise several layers - laid on one by one.

For example can a layer of polyacryllatex comprising a
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. I-nci nération of - products such as tiles with PVC backing | ayers demands high
energy supply during incineration, because PVC contains chlorine which uses .
energy during 10 i ncineration instead of generating energy. Chlorine is
al so a toxic and etching gas which easily reacts with other inorganic and
organi ¢ substances, wherefore incin- eratd®mn- of floor coverings with PVC
backi ng |l ayer calls for special environnmental neasures during the incinera-

15 tion process. It is noreover expected that the probl ens "associ at ed
wth polyethylene filler be laid as a precoat layer whereafter

a hotmelt layer or a powder adhesive layer of polyethylene
can be laid as a secondary adhesive layer. Another example
could be applying a hotmelt layer as a precoat with a

5 -lower viscosity than the preceding binder layers (hotmelt
or powder layers). |

In the following the composition of the secondary backing
layer 5, 5', respectively, is explained.
10
A typical construction of the backing layer is a fibre
structure having a weight of about 300 g/mz, with 80%
polypropylene fibres having a length of 60-100 mm in
approx. 5-15dtex and 20% stretched out high density
15 polyethylene fibres having a length of 60~100 mm in 7-
20dtex. By blowing through the fibre structure with hot
air of approx. 110-140 °C the non-stretched HDPE-fibres
are softened, and contract  additionally 30%. The
polypropylene fibres are not influenced during the blowing
20 through with hot air. The HDPE~fibres contract around and
adhere to the PP-fibres which hereby are fixed and locked
in the fibre structure. Hereafter the back of the fibre
structure may be calendered. Hereby a fibre structure  is
created which possesses both vertical strengths and
25 dimensional stability as well as horizontal stability.

In another tYpical embodiment of the secondary backing
layer the fibre structure has a weight of 600 g/m2 and
comprises 100% polypropylene fibres. Here a broad
30 molecular weight distribution in polypropylene is utilized
- the shorter molecule chains are first softened and
utilized for adhering together and fixation of the fibres.

.The fine strength and dimensional stability properties of
35 the secondary backing layer are thus achieved by the said
inter-fixation of the fibres in the structure. The
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. the prlocessing of waste tiles will becone nore pressing in the future
since, with regard to the | arge nunbers of 20 carpet tiles laid and
repl aced annually (in Europe nore than 40 million square netres with a
wei ght of about 200,000 tons), legal requirenents relating to the envi-
ronnmental ly friendly processing thereof-czm be antici- pated in the short
term 25 In addition, due to their conparatively heavy wei ght the known
carpet tiles can onIy be sinul taneously transported

calendering of <the back contributes to a homogeneous

~surface without loose-hanging fibre material. Hereby the
finished floor covering material can be fixedly adhered to
underlying floor or foundation by existing adhesion
5 methods, such as double-adhering tape, tackifiers or
glue. It is a further advantage of the homogeneous surface
that the back visually has been imparted with an even
textile-like surface which. may contribute in making the
finished floor covering more exclusive in connection with
10 sale and marketing.

Embossing and printing on secondary backing can also be
means to improve the visual appearance of the floor
covering.

15
The installation of broadloom carpets having a
construction according to the invention gives a number of
advantages. The fact that the broadloom carpet of the
invention has a dimensional stability similar to that of

20 carpet tiles and that it has a homogenous surface makes it
possible to install it by wusing tackifier as opposed to
the technique. applied to-day where broadloom carpets are
glued down to the sub-floor by means of a permanent glue.
The reason why permanent glue is used to-day is that

25 = broadloom carpets which contain chalk etc., shrink and
extend due to changes in temperatures and humidity. If a
tackifier is used on such a carpet, unstability and
subsequently wrinkles may occur. If a tackifier is used in
connection - with ' installation of broadloom carpets

30 according - to the ' invention, major cost savings are
achieved due to reduced binder quantity and the fact that
the binder is easily removed after use. Thus problems in
connection with removal of permanent glue, levelling and
repair ob sub-floors are avoided. '

35
It should be mentioned that for such wuses of floor
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.and ldidinrelatively small quantities. Mreover there is a considerable
danger of back disorders for the carpet 30 installers. As previously .
menti oned the construction of carpet tiles and broadl oomcarpets is totally
different. Therefore, carpet tiles and broadl oom carpet have conventionally
35 been produced by different processes 2md-on different types of

manuf acturing equi pnment. This has been due to

covering which call for 1low electrical surface and
transition resistance, e.g. lower than 109 ohm the fibre
structure may be admixed with easily conducting fibres, or
be impregnated with an easily conducting liquid. By use of
5 as much as 5% of either steel fibres or cobber and nickel
coated fibres, or by the said impregnation of the fibre
structure by approx 0.8% of an easily conducting liquid,
the backing may be imparted with electrical surface-

transition resistance down to 106 ohm measured according

10 to DIN 54345.

A carpet tile 11 (figure 4) compriseé a secondary backing
layer 12, a binder layer 13 and a top layer 14. The last-
mentioned consists of a primary backing layer 15 and

15 threads 16 stitched therein. Secondary backing layer 12
and binder layer 13 are relatively flexible and light and
each comprise re-usable material, for example a re-usable
polymer.

.20 The re-usable polymer of  the secondary backing layer 12
and/or binder layer 13 can be moisture-proof. The shape
and dimension stability of tile 11 is hereby increased
considerably, as the material of the secondary backing
layer 12 and/or binder 1layer 13 can then absorb

25 practically no moisture. Backing 12 can be manufactured
for this purpose of for instance non-woven polypropylene,
while as binder 13 can be used a mixture of latex and
polyethylene. The exact mixing ratio of +the binder
components can be varied in order to obtain specific

30 properties in specific carpet constructions. An exemplary
mixture might e.g. contain 40% SBR latex asnd 60%
polyethylene. To increase the stability of tile 11 a
material is preferably used for the primary backing layer
15 which corresponds closely with secondary backing layer

35 12 in 1respect of its most important properties. A
suitable choice in. this case is a primary backing 15 of
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"+7-the mentioned different materials which the carpet indus- try has had to
use until now for neeting. the application requirenents for these two

di fferent products. For manu- facturing carpet tiles the relatively stiff,
heavy wei ght 5 backing of bitumen or PVC with gl ass have been used, or for
broadl oom carpets the backing has conventgmnal |y been relatively f1 exi bl e,

been consisting of calciumcarbonate filled foam or equival ent nmaterial s.
So far it was there-

spun bonded polyester. The above materials not only result
in a stable carpet tile 11 which is moreover to a very
great extent reusable, whereby a significant reduction of
the amount of waste for dumping or burning is already
5 achieved, but they also result in a considerable reduction
in the tile weight per se, whereby the amount of waste is
reduced still further. Other combinations of materials
and layer thicknesses are of course also conceivable with
which a stable, easily processed and light tile 11 is
10 obtained.

The specific weight of secondary backing layer 12 can for
instance be in the order of 300 grams per square metre
through use of the above described materials, while binder
15 layer 13 can have a specific weight of for instance about
900 grams per square metre. Herewith the secondary backing
12 and binder 1layer 13 in this embodiment together
represent between 35 and 70% of the total tile weight,
since a typical top layer 14, which may have a thickness
20 of several millimetres, will have a specific weight in the
: order of 500-2,000 grams per sqguare metre (in the
embodiment roughly 1,100 grams per square metre for the
threads 16 and about 100 grams per squaré metre for the
primary backing 15). The specific weight of the carpet
25 tile 11 thus amounts in total to roughly 2.4 kilograms per
square metre, therefore approximately half a conventional
carpet tile. By selecting re-usable material for secondary
backing 12 and/or binder layer 13, less than 200 grams per
square metre of the original material remains for dQumping
30 after use and incineration.

Because the material of carpet tile 11 is relatively
flexible and light it is simple to roll up. This makes it
possible to wind the carpet onto broadloom rollers and
35 suppply it either as broadloom carpets or as carpet tiles,
whereby for instance a relatively little used part of a
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.fore not possible to integrate the manufacture of these 10

two types of

carpets in one and the same process. From EP-A-0547533 a stretchable fl oor
covering is known which when being laid out are often stretched by nany
percent | engthw se and wi dt hwi se, whereafter the edges of 15 the
stretchabl e fl oor covering are secured 1 @ggdjoi ni ng panels by neans of nail
lists or the |like. The secondary backing layer is instead of the previously
known foaned coatings constituted by a backing layer with a fibre structure

bei ng enbeddefilddx asf eacpopasaedabyan bexifiiltted with broadloam carpet,

10
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while a more intensively used part of the area, for
instance a passageway, can be laid with identical carpet
tiles which after a period of time can be easily replaced.
Considerable savings are thus achieved in carpeting costs
while the quantity of waste material is also greatly
limited in this way. |

A method of manufacture wherein carpet is produced in
these two forms is depicted schematically in figure 5.
Herein the separately formed secondary backing 12 and top
layer 14 wound onto rollers 17 and 18 respectively are
pressed onto one another between two pressure rollers 19
after a layer of binder 13 has first been applied to the
top layer 14 from a reservoir 20 with an outlet opening
21. The carpet 22 obtained between the pressure rollers
19, optionally after heating or drying, is finally wound
onto broadloom rollers 23 and at a later stage optionally
partly cut into carpet tiles 1l1. A producer can thus
supply in simple and inexepensive manner two well matched

products, i.e. broadloom carpet and identical carpet tiles
cut therefrom.

In the following examples are given of specific

constructions of the fibre structure of the secondary
backing layer:

1.1

Weight: 300 g/m2

Material: 100% polypropylene (DSC curve fig. 6)

Fibre mixture: 5/11/15dtex, 60/70/80/90 mm

Heat treatment: Calendering on the béck within the
temperature interval 150-190 °C.

1.2
Weight: 300 g/m2
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. 20 bdndi-ng so as to inpart acceptable strength properties to the secondary
backi ng layer for use as a stretchable floor covering. By the textile
bonding is neant that the fibre structure nay e.g. be needl epunched to an
underly- ing strength inparting web, or that the fibre structure 25 S
provided with stitches or loops in the dgygitudinal and cross-sectional
directions, e.g. according to the known Maliwatt or Kettenw rk principles.
The specifica- tion, however, provides no directions for a backing |ayer
with a fibre Matextake bei ng suf70ti polyprdpydeseont@$y curve f£fig. 6)

and 30% polyethylene (DSC curve fig. 7)

Fibre mixture: Polypropylene 5/11/15dtex, 60-100 mm
Polyethylene 7-20dtex, 60-100 mm.
5 Heat treatment: A) Blowing through with hot air in the

temperature interval 130-150 °C
B) Calendering on the back at 140-180

Oc. .
10 1.3 _
Weight: 600 g/m2
Material: 70% polyester (PET, DSC curve fig. 8)
and 30% copolyester (DSC curve fig. 9)
Fibre mixture: Polyester 7/15dtex, 60-80 mm

15 Copolyester 6,7dtex, 60-80 mm
' Heat treatment: A) Blowing through with hot air in the
temperature interval 150-230 °C.
B) Calendering on the back at 200-260

°Cc.

20
1.4
Weight: 600 g/m2
Material: 70% polyamide 6 and 20% copolyamide

) (bSC curve fig. 10)
25 Fibre mixture: Polyamide 6 5/11/15dtex, 60/80 mm
Copolyamide 4,2/11dtex, 50/80 mm
Heat treatment: IR~radiation | in the temperature
interval 120-220 °C.

30 In the following examples are given of expedient
embodiments of the floor covering according to thé-
invention:

2.1 (5/32 gauge looppile)
35 Pile material: 100% polypropylene, filament yarn, 650

g/m2
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.30 stable in the longitudinal and cross-sectional directions for enabling
production of a |lowstretch and dinension- ally stable floor covering
possessi ng the sanme strength and di mensi onal stability properties and
wal ki ng confort as the known floor coverings with foanmed backing | ayers 35
and the sanme dinensional stability as theekrown carpet tiles.

- Primary backing
layer: 100% polypropylene, woven 120 g/m2
Adhesive layer: 100% polyethylene melt adhesive
(supplied by Hiils AG, Germany, or Dow

5 " Chemical, USA) 400 g/m2
' Secondary backing
layer: As in example 1.1, the weight may,
' however, be larger, e.g. 450 g/mz.
Total weight: 1620 g/mz, see fig. 1.
10 Disposal level: Material recycling by melting.

2.2 (1/8 gauge cutpile)

Pile material: 100% polyester spun yarn 800 g/m2
Primary backing

15 layer: 100% polyester spunbonded 120 g/m2
Adhesive layer: 100% copolyester = melt adhesive

(supplied by Ems Chemie, Domat-Ems,
Switzerland, under the trade name
Griltex 11) 400 g/m>

20 Secondary backing
layer: 100% polyester 500 g/m>
Total weight: - 1820 g/mz, see fig. 2.
Disposal level: Partial material recycling by melting
and chemical treatment.
25 '
2.3 (1/10 gauge cutpile)
Pile material: -100% polyamide~filament yarn 1100 g/m2
Primary backing
layer: 100% polyamide woven 140 g/m2
30 Adhesive layer: Paste adhesive based on copolyamide

(supplied by - Ems Chemie, Domat-Ems,
Switzerland, under the trade name
Griltex 8) 250 g/m>
Secondary backing
35 layer: 100% polyamide 600 g/m2 or as in
example 1.4
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. 8~ EP- A- 0005050 descri bes carpet backing materials conpris- ing
t her nopl asti c backing fabrics which m ght be non- woven and to which a
substantially flat fleece is at- 5 tached. In order to solve the problem
commonly referred to as "grinning”, viz. that the backing material is
clearly visible in the finished carpet,_.tf¢ Ll eece is ad- hered to the
backi ng fabric by nmeans of a hot nelt powder adhesive having a softening
pai nt bel ow that of the ther- 10 nnplas&ic fabric.

Total weight: 2090 g/m”~, see fig. 1.

Disposal level: Partial material recovery by melting
down and chemical treatment.

5 2.4 (1/4 gauge looppile)

Pile material: 100% polyamide-filament yarn 1000 g/m2

Primary backing

layer: 100% polypropylene woven 120 g/m2

Adhesive layer: Modified pre-coat 800 g/m2 and modified
10 binder 480 g/m2 based on carboxylated

styrene acrylate copolymer with

polyethylene filler (supplied by Dow

Benelux, Tessenderlo, Belgium)
Secondary backing

15 layer: - As in example 1.1
Total weight: 2700 g/mz, see fig. 1.
Disposal level: Energy recovery by incineration.

2.5 (1/10 gauge cutpile)
20 Pile material: 100% wool, 1100 g/m2
Primary backing :
layer: 100% polypropylene woven 120 g/m2
Adhesive layer: Modified pre-coat 750 g/m2 and modified
' binder 450 g/m2 based on carboxylated
25 . styrene butadiene copolymer with
polyethylene filler (supplied by Dow
_ Benelux, Tessenderlo, Belgium)
Secondary backing

layer: As in example 1.1
30 Total weight: 2720 g/mz, see fig. 1.
Disposal level: Energy recovery by incineration.

2.6 (1/8 gauge cutpile)

Pile material: 100% polyamide, filament yarn 1100 g/m2
35 Primary backing _
layer: 100% polyester, spun bonded 120 g/m2
Wi



.To a skilled person, it is apparent that EP-A-0005050 re- lates to

br oadl oom carpets and that the backing referred to is the primary backing
~on which the hot nelt powder 15 adhesi ve serves as a precoat enhancing
the tuft |ocking of the nore easily dyable pile material in the formof a
fl'eece to the primary backing, which may 4@ter be pro- vided with a

secondary foam backing as usual for broad- | oomcarpets. 20 SUMWWARY OF THE
| NVENTI ON

Adhesive layer 1: Modified precoat based on carboxylated
styrene acrylate copolymer
(supplied by Dow Benelux) 450 g/m2
Adhesive layer 2: 100% polypropylene melt adhesive
5 (supplied by Hils/Dow) 200 g/m>
Secondary backing: As in 1.1, the'weight may, however,
be larger, e.g. 600 g/mz, 450 g/m2

Total weight: 2320 g/m?.
10
2.7 (5/32 gauge looppile)
Pile material: 100% polypropylene, filament yarn
600 g/m%
Primary backing: 100% polypropylene, woven 100 g/m2
15 - Adhesive layer 1: Modified precoat based on carbox-

ylated styrene acrylate copolymer,
polyethylene as filler
(supplied by Dow Benelux) 400 g/m2
Adhesive layer 2:  100% polyethylene melt adhesive
20 (supplied by Hills/Dow) 200 g/m>
Secondary backing: As in 1.1, the weight may, however,
be larger, e.g. 450 g/mz, 300 g/m

Total weight: 1600 g/mz.
25 2.8 (1/10 gauge cutpile)
Pile material: 100% polyamide, spun-yarn 800 g/m2

Primary backing: 100% polyester, spunbonded 120 g/m2
Adhesive layer 1l: modified precoat based on carbox-
ylated styrene acrylate copolymer,
30 polyethylene as filler and 300 parts
aluminiumhydroxide
(suppied by Dow Benelux) 600 g/m2
Adhesive layer 2: 100% polyethylene melt adhesive
(supplier Hiils/Dow) 200 g/m>
35 Secondary backing:As in 1.1, the weight may, however,
be lower, e.g. 450 g/m2, 600 g/m>.
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. Consequently,-it is the object of the present invention to provide a

| ow-stretch and dinensionally stable floor 25 covering possessing the
same strength and dinensional stability properties and wal ki ng confort as
t he known fl oor coverings, such as broadl oom carpets having the un- desired
foamed backing | ayers and carpet tiles haggng gl ass scrimreinforced PVC
or bitunen-contai ni ng backing 30 | ayers, and at the sane tinme nmaking it
passi ble to avoid the undesired environgental inpacts when di sposing of the
used fl oor coVetahgweight:new f 2820 ggmecri ng shoul d be

2.9 (1/8 gauge cross over cut)
Pile material: 100% polyamide, filament yarn, 1000 g/m2
5 Primary backing: 100% polyester, spunbonded 120 g/m2
Adhesive layer 1: Modified precoat based on carbox-
ylated styrene acrylate copolymer,
polyethylene as filler and 200 parts
aluminiumhydroxide
10 | (supplied by Dow Benelux) 600 g/m2
Adhesive layer 2: 100% polyethylene powder adhesive
(supplied by Hills/Dow), 200 g/m2
Secondary backing:As in 1.1 the weight may, however,
be lower, e.g. 300 g/mz, 450 g/mz.
15 Total weight: 2370 g/mz.

As previously mentioned the fibre structure can
advantageously be made from a combination of two different
. fibre material types, where the core of the individual
20 fibres is constituted by one fibre material type, and a
surface is constituted by another fibre material type (bi-
component fibres). E.g. fibres with polypropylene core and
with a polyethylene surface may be used. DSC-curve for a
typical fibre of this type is shown on fig. 6. Use may
25 also be made of polyester fibres with polyester core
having a melting point of about 256 °C and with polyester
having a melting point of about 225 °C, DSC-curve for a
typical fibre of this type is shown on fig. 7, or with
another polyester composition having a melting point e.gqg.

30 of 140 °C. -

Testing of samples of floor covering embodiments
according to the examples 2.1-2.9 has been carried out and
compared with conventional bitumen tiles by the Danish
35 Technological Institute according to ISO 34551/1-1981(E)
with a view to determining residual ash percentage at
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. appliéable both as wall-to-wall carpets and as car pet tiles to be used
optionally within the sane fields, such 35 as the contract areas, wthout .

t he previously nentioned 9 drawbacks for neither the wall-to-wall
carpets nor the carpet tiles. The |owstretch and dinensionally stable
floor covering - 30 -

total incineration at 600 . a representative example of
the results are shown in Table A.
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.5~ actording to the present invention conprises the features indicated in
claim1. The nethod of producing the |owstretch and di nensionally stable
fl oor covering according to the invention com 10 prises the steps
indicated in claim24. The invention also provides the installation of a

f1 oor covering material according to claizm 32. ‘15 Hereby i s achieved that
it is possible to produce a low stretch and dinensionally stable floor

cqvering having a secondary backing layer of a needled fibre structure and
TABLE A

Ash, percentage by mass

5 of the Conventional bitumen carpet tile
Test no. Total sample, incl. Under part of
.pile and under part - the sample *)
10 RS S I R S T e N T e S S E T e R E S RN E R EmER
1 45.9 65.2
2 44.3 65.8
Mean values 45.1 65.6
15 - -+t ¢t ¢ -+ I ¢ £ ¢t ¢+ £t ¢t ¢+ £ 3+ 1+t 3t 2+ 3 31 ¢ F * P E X F 3 X F 3 2§ 3% F F- & F & F -1 & F-£ 1}
Mass of test approx.4.5 g approx. 3.0 g
specimen '
20 e e e e e e e e e e e e e e e e e e e e e e e e e

Ash, percentage by mass
of the New Development

25
Test No. Total sample, incl. Under part of
pile and under part the sample *)
1 0.9 1.0
30 2 " 0.9 1.0
Mean values 0.9 1.0
Mass of test specimen approx. 1.8 g approx. 0.4
35 *) The pile was separated from the under part of the

adhesive layer.
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-havi ng’.the sane strength and stability properties both |ength-w se,

wi dt hwi se, and cross-sectionally as well as 20 wal ki ng confort as the
known floor coverings with the traditional undesired backing | ayers whether
we are tal k- ing about wall-to-wall carpets or carpet tiles. The in-
vention conpletely elimnates the enviromental inpacts at di sposal as
conpared to the said known fl oor cover- 25 i ngs. This applies for both
wal | -to-wall carpets and car- pet tiles as these two floor covering
products according to the invention are now identical .

Many changes can be made without departing from the idea
of the invention. Thus, many different material combina-
tion may be used in the composite layers of the floor

5 covering as long as the secondary backing layer comprises
a needled fibre structure of thermoplastic polymer-
containing fibres being inter-fixated by heating, and as
long as the adhesive layer comprises a polymer-containing
binder which is activated by heat application.
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carpets or as carpet tiles. In view of the substanti al
constitution of the tiles described in EP-A-0278690, EP— A- 0420661, and 35

it was highly surprising thpg & satisfac- tory floor coverlng
which is suitable both as broadl oom

EP- A- 0590189,

-7
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1. A low-stretch and dimensionally stable floor covering
(1) which comprises '

a primary backing layer (3)

a pile material (2) retained to said primary backing layer
(3)

an underlying secondary backing layer (5) comprising a
needled fibre structure of thermoplastic, polymer-
containing continuous or staple fibres which are inter-
fixated by heating to a temperature at least corresponding
to the lowest softening temperature for the fibre
materials in the fibre structure,

said secondary backing layer (5) being retained to the
back of said primary backing layer (3) by means of an
interleafing adhesive layer (4)- comprising an organic,
polymer-containing binder which 1is activated by heat

than the melting temperature for the majority of the fibre
material content in the fibre structure.

2. A floor covering according to claim 1, wherein the
content of the thermoplastic, polymer-containing fibre
materials constitutes at least 25% of the fibre structure
in the secondary backing layer (5).

3. A floor covering according to claim 1, wherein the
thermoplastic, polymer-containing fibre materials are
selected from +the group consisting of polypropylene,
polyester, polyamide, polyethylene, copolymers hereof, and
combinations hereof.

. By ‘the invention it is surprisingly possible on the sane
produce a floor covering which optionally can be used as WI‘ “I“l
hi ckness tan

- application and has a reaction temperature which is lower -
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. 10 and as carpet tiles could be obtained by |eaving out th .
of bitumen, glass fibres etc. In addition to the envi ronmeﬁlmmﬂwg wﬂm )
and a reduced 5 consunption of materials etc. this inventi reat =
cammerci al value to the broadl oom manufacturers who were not previously in
d position to manufacture carpet tiles.~@as-invention can be applied using
exi sting equi pnent and, for a relatively |low investnent offers the
br.oadl oom 10 manufacturer the opportunity to enter the market for car-

4. A floor covering according to claim 1, wherein the

thermoplastic, polymer-containing fibre materials comprise
at least two fibre material types having a softening
temperature difference of at least 10 °C between the fibre

5 material type with the lowest softening temperature and
the fibre material type with the second lowest softening
temperature.

5. A floor covering according to claim 1, wherein the
10 fibre structure comprises fibres which are produced by a
combination of two different fibre material types (bi-
component fibre), the cores of the individual fibres being
constituted by one fibre material type, and surface being
constituted by another fibre material type.
15
6. A floor covering according to claim 1, wherein the
binder of the adhesive layer (4) 1is an emulsion binder -
which is constituted by an aqueous solution of polymeric
particles.
20
7. A floor covering according to claim 6,  wherein the
binder - is chemically reactive and comprises polymers
and/or copolymers of either . polystyrene butadiene,
polyacrylate, - polystyrene acrylate, polyvinylacetate or
25 nitrile butadiene.

8. A floor covering according to claim 7, wherein the
chemically reactive binder comprises a thermoplastic
filler.

30
9. A floor covering according to claim 6, wherein the
binder is thermoplastic and comprises thermoplastics which
during the production are dispersed in a suspension to a
paste.

35
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pet ‘tiles

. . The secondary backing layer is made in that a p
web of either continuous fibres or staple fibres of 15 ieEE l “u“

non- noi st ure absorbi ng thernopl astic pol ymer- containing
ta the softening tenpera- ture of the fibres, whereby they are adhered

t'ogether to forma backing | ayer
cross-bonded fibre structure where the fibres are 20

fi-bres, which are three-dinensionally oriented will_ during force inpact
sl ackeni ng (w&Pki ng £floor covering according to claim 1, wherein the

10
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binder is thermoplastic and during the preparation is
applied in powder form, or during the production is heated
to a liquid mass (hot melt).

11. A floor covering according to one or more of the
claims 8-10, wherein the thermoplastics comprise polymers
and/or copolymers of either polyolefines, polyester or
polyamides.

12. A floor covering according to claim 1, wherein the
secondary backing layer (5) has a weight of 70-1000 g/mz.

13. Carpet tile provided with a secondary backing layer, a
layer of binder and a top layer comprising a primary
backing layer, characterized in that at least the
secondary backing layer and/or the binder layer comprise a

' 'substantially re-usable material.

14. Carpet tile as claimed in claim 13, characterized in
that the re-usable material is a polymer.

15. Carpet . tile as claimed in claim 13 or 14,

characterized in that the re-usable material 'is moisture-
proof.

16. Carpet tile as claimed in any of the previous claims,
characterized in "that the secondary backing layer
comprises polypropylene and the binder layer polyethylene.

17. Carpet tile as claimed in any of the previous claims,
characterized in that the top layer consists of a primary
backing layer and threads stiched therein and the primary
backing layer and the secondary backing layer each formed
by a non-woven sheet.

ﬂll\

ated

having—a35h+ee-dinensional mechani - cally
Inter-fixated. The

and
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effect) counteract the tension and sonewhat return to their

fibre structure 25 according to the invention the |nd|V|d ﬂmuﬂ EE""&ﬂlﬁuﬂ

con- nected and fixated to each other to formthe three- dinensional fibre
structure, which is to be seen in con- tr3&t-to a fibre structure where the

structure.

fibres are only re- tained to each other

This property is called re-raising capacity (res

mechani cal |y and may consequently

30 slip away from each other during force inpact so that the stability is
si gni fi cant| y18 edGacretinfilee ase-ckatned ta-claim 17, characterized in
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that the primary backing layer comprises polyester.

19. Carpet tile as claimed in any of the previous claims,
characterized in that the secondary backing layer and the

binder layer together have a specific weight of a maximum
of 1,800 g/m2.

20. A method of producing a floor co#ering according to
claim 1, comprising the steps of

initially producing a web~formed semi~-manufactured
material comprising a pile material (2) which is retained
to a primary backing layer (3),

heating a web-formed secondary backing layer (5)
comprising a needled fibre structure of thermoplastic,
polymer-containing continuous or staple fibres to a
temperature which at least corresponds to the lowest

softening temperature for the fibre materials in the fibre

structure, and

joining the back of the web-formed semi-manufactured
material (2, 3) with the web-formed backing layer (5) by
interleafing an adhesive layer (4) comprising an organic
polymer-containing binder having a reaction temperature
which is lower than the melting temperature for the
majority of the fibre material content in the fibre

- gtructure and which is activated by heat . application.

2l1. A method according to. claim 20, wherein the web-
formed secondary backing 1layer (5) is heated by a
calendering where the temperaturé essentially lies within
the interval from 110 °C to 260 °C.
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pacity will

. ‘quickly be lost. By inter-fixating the three-
structure stability and confort in the secondary backing | rnlmelwa "Iu mll

11 Heat application to the fibre structure may be perf orne

the fibre structure either on one side or
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22. A method according to claim 20, wherein the web-
formed secondary backing layer (5) is heated by blowing
through hot air to a temperature which essentially lies
within the interval from 110 °C to 260 °C.

23. A method according to claim 20, wherein the web-
formed secondary backing layer (5) is heated by radiation
with infra-red rays to a temperature which essentially
lies within the interval from 110 °C to 260 °C.

24.A method according +to claim 20, wherein the
interleafing of the binder comprises a pre-application of
the binder on the back of the web-formed semi-manufactured
layer (2, 3) or on the upper side of the secondary backing
layer (5), prior to joining thereof.

25. A method according to claim 20 further comprising
cutting the finished produced web-formed floor covering
(1) at least crosswise of the direction of advancé to form
floor covering pieces in the desired size, e.g. for use as
carpet tiles.

26. A method for manufacturing carpet by forming a top
layer comprising a primary backing layer, forming a
secondary backing layer and bringing together and, by
interposing a bonder, mutuélly joining the-top'layer and
the secondary backing layer, characterized in that the
stiffness and the material of the secondary backing layer
and the binder layer are chosen such that the thus formed
carpet has a sufficient stability for application as
carpet tile and a comparatively low weight and, after
being formed, the carpet is wound onto so-called broadloom
rollers and cut partially into carpet tiles.

27. Installation of carpet according to any of the
previous claims to an wunderlying floor by use of

anderi pg *
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. on bot'h sides or may be perforned by blow ng hot air thro
structure, or a conbination of the said 5 two thermal tre¥ﬂm ﬂ“)' HHI!I
The heat application nay al so be perforned by IR radiations | ce.cireatse
wiith infra-red rays or simlar nmethods. The fibre structure may both-
conprise continuous or sta- 10 ple fikrgg having a Iength of 20-200 nm and
fibre thick- nesses from1l. 5dtex to 50dtex. Most often the choice wll be
staple fibres in the interval 40-110 mmfibre length and 3. 3-20dtex fibre
t hi ckness. Thacrdifglelr.0f the fibre

10
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:sfrﬁbthre of the secondary backing layer will essentially 15 1lie between

70 g/ nferr]

and 1000 g/nferr], in particular between 100 g/nferr] and 600

g/nferr]. The heavi est backing |ayers are used for carpet for applications

calling for particularly high wal king confort.

20 The fibre structure may

be conposed of fibre types which are usedegither 100% pure or in mixtures -

and with vary- ing thicknesses and |l engths. Thus the fibre structure may
ceonsi st of a m xture of synthetic fibres,

based on pol yaniae;stdtestand gimensionally stable floor covering

ABSTRACT

A low-stretch and dimensionally stable floor covering (1)
comprising polymer-containing pile material (2) which is
retained to a polymer-containing primary backing (3), to
the back of which an underlying secondary backing layer
(5) is retained by means of an interleafing adhesive layer
(4). The secondary backing layer (5) comprises a needled
fibre structure of thermoplastic, polymer-containing,
continuous or staple fibres being inter-fixated by
heating. The adhesive layer (4) comprises an organic,

polymer-containing binder which is activated by heat

application. According to the invention, at least the
secondary backing layer and/or the binder layer comprise a
substantially re-usable material, for instance a moisture-
proof plastic. Thereby the floor covering is stable, light
and produces at the end of its useful life comparatively
little residual waste. Furthermore, the stiffness and the
material of the secondary backing layer and the binder
layer are chosen such that the thus formed carpet has a
sufficient stability for application as carpet tile and
can be rolled up relatively easily and, after being
formed, the carpet is wound onto so-called broadloom
rollers and cut partially into carpet tiles. Such a method
makes it possible in simple manner to manufacture well
matched carpet tiles and broadlocom carpets in the same
production process. '

Fig. 1

such as poly- ners and copol yners

I

Ml

|

|
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BEERE T A

251 ol efines (polypropylene and pol yethyl ene) or polyacry- |ates.
Appl i cabl e copol yesters may e.g. be based on tere- phthalic acid and A
vari ous pol yglycols and/or other aro- nmatic carboxylic acids and al cohol s.
Appl i cabl e co- pol yam des may conprise 2, 3 or 4 different pol yam des, 30
€.9. polyam de 6, polyam de 6,6 and pol yam de 12. The presently preferred-

t hernopl astic polynmer is poly- prppyl ene. Thus fine results are obtainable

as regards both wal king 35 confort and re-raising capacity of the
secondary backi ng

TP PP TP = Wy S

S SIS2RSCITANOIITEL S SOT

L") aVe ga ¢ P o ‘o-.a...o...-.--. -~
POIO0 P 9GO 000 000 ¢ 0 OO0 290 008.70 200 2O

FIG.2
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- I e .
‘crease the thermal bond to the remaining fibre content. The fibres with the
| owest softening tenperatures and nelting points will act as binders during
heat applica- 10 tion, while the fibres with the higher softening tenpera-
tures remain intact. The softening tenperature differ- ences between the
various fibre types nust normally be at least 10 [err]C for the said
property to be utilized. 15 Accorading to the invention the fibre structure
may com prise fibres which are produced froma conbi nati on of two
different fibre material types, the core of the individ-
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‘ual fibres being constituted by one fibre material type, and the surface
bei ng constituted by a nodified or other 20 fibre material type. The
adhesive |l ayer, which according to the invention com prises an organic,
palyner-contai ning binder, may be an enul sion binder of an aqueous sol ution
of polymer parti- 25 cles, or may be 100% t her nopl asti c bi nders al so
known as hot nelt/powder adhesives4/Ihe bizZmSx may be chemically reactive
and conprise polynmers and/or copol ynmers Af pol ystyrene but adi ene,

pol yacryl ate, pol ystyrene acry- )
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..Iéfé poI V|nylacetate copol yam des, copolyesters or-ni- 30 trile

Fig. ¢ Bi-component (polypgnpylene/polyethylene) fibre

but adi en and nay further conprlsé/élthernnplastlc f|IIer In the case of
a TTT bimder—conprising pol ymers and/or copol ymers of
ppl yol ef i pes, pol yesters or pol yam des, this may during the prqductibn be
d} spersed|{in a suspension to a paste, or may be used as it is. '
Present | ylipreferred binders are SBR-|I atex and pol yacrylic Iatey mffh a
pel yet hyl Bne filler.
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“13. 14 the case’ of enul si on blnders they wll by means of capillary
transportatlon diffuse into the back of the primary backing |ayer of the
semi - manuf actured material, 5 and further diffuse into the upper. side of
the fibre structure of the secondary backing |ayer, and during the :
.succeedi ng heat application the binder is activated so as to achieve the

fine retention. In particul ar whesytlhe surfaces of the fibre structure of
t he secondary backi ng
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10 Tailer are untreated and piled good penetration will be achieved and
consequently good retention of the binder. The materials in the secondary
backi ng and the adhesive | ayer are preferably noisture-proof polynmers. This
I s. ad- 15 vantageous as the carpet during use will not change di- nensions
when exposed to hum dity and heat fluctuations. The stability of the carpet
covering is thus ensured, while th&Meight thereof remains relatively |ow
The | ow wei ght of the backing construction (binder and adhesive 20 |ayer)

and t hg-fact—that—the—carpet—can—be—rotHed—tup—eas=
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_iLy -jror eover result in new and advant ageous possibi-lities with regard to
*t He manufacture thereof. According to the invention the stiffness and the
material 25 of the backing and8¥R& bi nder | ayer are chosen such that the
d.car npf has_a. sufficient _stahilli fAI f or. @_p____p,]_kgat_l_g_n__b_m_h__as
et tile and wall-to-wall carpet and a corrparatlvel y | ow wei ght and,
r being formed, the carpet is wound onto so-called broadl oomyollefs
and jcut 30 partially into carpet tiles. A particularly strong Ladbegi on
en the sem - ¢
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~menufactured | ayer and the secondary backing |ayer is ob- tainable by
establishing a stabilizing synergistic effect 35 between the binder and
the fibre structure of the secon- dary backing | ayer. Such synergistic
effect may e.g. be 14 provi ded98¥1lthe fibre structure conprising fibres
where the polyners have nutually different softening tenpera-
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tUkg and where the binder reacH)?in tenperatures at least lie beLween the!
* Soft n| ng tenperature and the ne % ing tenperature of the firsj]-nglgen v
fibrel polyner in the fibre structuge. Hereby the binder, when pengt rat ifng
into fthe surface of the fibre strugture, will react and bond togefher Wth
the spid first nolten fibres. Hereby.both the fibre structure and|the
bi ndefy contribute to adhe- 10 sign. Sinultaneously a strength ippartilng
stabi|igation of the carpet covering is achi eved.,_; l@addiztion to the sgid
posi t vﬁ@operties provi ded by €D U E -
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hewa.éheswes (precoat and bi ndeﬁ/ fd t he secondary 15 backings of the
|nvent|on in terms of the mechani’cal™di- nmensional stability of the carpet,
t hey @reatsoofgreat—Tnportance—+o—the—drnensiomat—stabirt Tty of—the

carpef in terns of climatic changes. 20 One of the main problens in
veelatifon to climatic dinen- sional stabi I|ty Is that the sem mandfactu%ed
materifal e.g. conprising polyanide or wool "pile materials" even tfhofyh
constfucted on dinensionally stable primgry back- ings will shrink and
éxtend due to changes in tenperature )
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The present invention concerns a low-stretch and
dimensionally stable floor covering comprising pile
material which is retained to a primary backing layer
to the back of which an underlying secondary backing
layer is retained by means of an interleafing adhesive
layer. The invention further concerns a method of
manufacturing a floor covering of the kind stated in the
- introduction and in which in an initial production step a
web-formed semi-manufactured material is produced which

comprises pile material being retained ‘to a primary
backing layer.

. BACKGROUND OF THE INVENTION

Low-stretch and dimensioxially stable floor coverings
include wall-to-wall (also often called broadloom) carpets
and carpet tiles exhibiting< a low degree of shrinkage

‘and/or expansion lengthwise and/or widthwise, and

consequently being highly capable of resisting varying

moisture and heat impacts -in use. Especially within the

field of contract applications the dimensional stability
of carpet tiles is to-day - due to their construction -

considerably higher than that.of broadloom carpets.

To
compensate - for the

lower dimensional stability- of
broadloom carpets they are for contract applications to-

day glued down to sub-floors by means of a permanent glue.
Carpet tiles are only installed and glued down by means of

tackifier or are simply meant -to be ‘held in place by their
high weight.

The known 1ow-strétch and diménsionally stable floor
coverings when used as wall-to-wall carpets comprise a
semi-manufactured material with pile material which is

1ly stable flo r':' cOVering AL
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15 the new car pet sufficient to prevent degradat}

AECE R
npi sture penetration. The good di nensional. stabifli Ht ijc changes
is 5 obtained since the secondary backing consistg of essen- tidllly

non- noi sture absorbent materials and the main part} o2 3t SEP9REsilve | ayer
consists of essentially non- ondi ng

noi'sture absorbent Jpgl yners after
t hereof. The o

retained to a primary backing layer having a secondary

backing layer which e.g. may consist of a coating of

natural rubber, chalk-filled - (calciumcarbonate-~£illed)

SBR-latex foam or polyurethane foam or the like. These
backing layers are normally applied in a thickness of 2-8
mm. Because of their elastomeric properties foamed backing
layers contribute significantly to the walking comfort.

Additionally, the foamed backing layers also provide good
temperature and sound insulation.

These known foamed backing layers, however, entail
significant adverse environmental impacts, which are

undesired in particular in the light of the present strict
demands on environmentally

friendly and re-usable
products.

By xre-usable products are meant products
containing components which can be melted down and again
enter into a production process,
incineration give

percentage..

or components which by
approximately nul residual ash
The foamed backing layers often give off
residual gases for prolonged periods after production
entailing risk of nuisance to the indoor climate in the
room where the carpet has been laid out. At the same time
it is a problem that the foamed backing layers after use
for some length of time of the floor covering stick so
well to the underlying floor that the foamed backing layer
often in very large areas is separated from the f£loor
covering when worn-out floor covering is to be removed.
The large areas with attaching: remains of foamed backing
layers must then be removed in a time-~consuming working

operation before, K a new floor covering can be laid on the
floor.

The most significant disadvantage of the k_nowri floor
coverings with foamed backing layer, however, consists in

the limited possibilities of disposing of the used cai:pet

coverings and the related

unfortunate environmental
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saturation is obtained by the adhesive |ayer_which pene:

t he backsi de of the sem - manufactured nate-
as previously described. The saturation of
suffi- cient to build up a waterproof menbr g
al Fow a certain air perneabil ity through 15
applications the carpet wll in practige pri

t her mopl asti ¢ and non-noi sture ab- sorbing 1
t he secondary back-

trates into

ohdary backi ng
t;}neﬂmmeweq@ﬁ J\

con ugtion can be
ng or can be ust sufficient to

f{he2 3SR 1199%0r contract

rily be based on

impacts. In case of e.g. foamed chalk-filled SBR-latex

backing - coatings on worn out wall-to-wall carpets it

is in practice at disposal only poss:l.ble to achieve the
level - "ynocineration without

energy recovery".
Chalk-filled foam backing

layer contain a  high
concentration of inorganic materials which are left as ash
after incineration.

The generally known carpet tiles are w:l.del& used in-
particular as so-called project carpeting, that is, carpet
especially for contract areas and for industrial use.
Understood herein by carpet tile is a regularly formed
plece of carpet which (measured according <+to norms
- formulated for this purpose by inspection agencies such as

for instance TNO) has a shape and dimension stability

sufficient to form a continuous floor covering under all
conditions.

In such applications carpet tiles have great advantages
compared with conventional broadloom carpets. The <tiles

are for instance easy to take: up, whereby easy access can

be obtained to the space under the floor for

(re)positioning for instance computer '_ and electricity
cables. Carpet tiles can also be easily laid without
unnecessary disruption of the normal activites in a room
area. In addition, carpet tiles can be reblaced‘ locally in
simple manner, which is advantageous when particular parts
of a room area are used more intensively than others. They
are also compact and therefore simple to transport,
particularly in high-rise office buildings where rolls of
carpet can cause great transport problems.

The known carpet tiles are usually provided with a
relatively heavy secondary backing layer and binder layer

in order to ensure their shape and dimension stability.
- The secondary backing layer is generally made of a strong

mterials in the adhesi ve and

_—
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20 ing layer. It appears fromthe above descri &FMW HEETsdne types
of: thernopl astic polyners are applicable as fildgrds and adheswts to a great

extent. The person skilled in the 25 - art wlll Qe 28| ggpogeg! ¢ct t he
pr oper i ngredi ents wi thout undue experinentati

_ nijin order to obptain the
prioper nelt- ing characteristics dependi ng on eThET-ETg——a~+4b e, a hot
melt adhesive or a thernoplastic filler for thd adhe- sive is desired.
Typically the exact fornulation is choa 30 -sen by the supplier in
accordance with the specified

coating of glass-reinforced bitumen or glass-reinforced
PVC coating. The specific weight of a conventional carpet

tile therefore amounts to roughly 5 kilograms per square
metre. )

A rép_reéentative example of such carpet tiles is described
in EP O 278 690A2. In order to provide a carpet tile
with good dimensional -stability, good lay flat
characteristics, and which may be produced by an in-line
production method, a carpet tile is suggested, ;which
somprises a f£ibrous face wear surface secured to a primaxy
backing sheet,

a first precoat layer on the primary backing surface and
comprising a hotmelt bitumen

or petroleum 1xesin
composition,

a second preooét layer secured to the first céating layer

and which second coating 1ayer comprises

a bitumen
hotmelt composition,

a third coat backing layer: which comprises a bitumen
hotmelt composition, and
a secondary backing sheet mater;;al to provide dimensional
stability to the carpet and secured to ‘the third coating
backing layer. Dimensional stability is achieved by the
secondary backing comprising & woven or non-woven glass

~ fibre scrim and by the high total weight of the tile.

In order to further improve the dimensional stability EP 0O
420 661A2 describes a carpet tile comprising a '~ wear
surface and a primary backing comprising a
solid, . hotmelt composition and ja secondary backing
composed of adjacent layers of a porous, glass fibre sheet
material e.g. tissue, non-woven glass fibre and a porous,
fibrous sheet material with a fibrous sheet material as

the exterior surface of the secondary backing layer,

and
wherein +the hotmelt

composition has penetrated and
saturated the glass fibre materigl but has only partially

This Sheet Has Been Repl
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- properties. According to the invention special

are obt ai nabl e at di sposal of the floor ¢ quIP[IQFEMBIT SHERT
covering construction, i.e. pile, primry] baekrg-tayer

are made from or- 16 ganic polymers, th
i nci ner -

advan- tages
he entire fl oor
~bilnder and back

I %(g s%?,vwbng used .can be

11

penetrated the fibrous sheet material sufficiently to bond

the fibrous sheet material. Typically, the. carpet tile
comprises a fibrous carpet material wherein the primary
backing is a bitumen or

a bitumen modified
hotmelt composition.

The secohdary backing comprises
separate, adjacent layers of a porous, lightweight glasgs
fibre tissue sheet material which in itself gives the
carpet tile the improved dimensional stability. According

to the invention polypropylene, non-woven sheet material

is in itself not a satisfactory material as a secondary
backing carrier sheet.

EP O 590 189A1 was filed on December 30,
published on April 6,

GB, and NL.

1992 and
1994 (Art.54(3)EPC) for DE, FR,

It confirms the disadvantages of prior art

carpet tiles comprising bitumen/asphalt backing members or
PVC-backings. :

'According to one embodiment of this invention a tile-

' shaped carpet is provided which comprises a back:l.ng membexr
and an upper layer formed on the backing member, both of
which are made of .a propylene resin. Prgferably the upper-
layer includes a base fabric _éublayer and a pile sublayer,
both of which are made of propylene resin.

While reference is made to polypropylene fibres as part of
the upper layer, the backing member is only described as
being made of either propylene, monopolymer or copolymers
of propylene and ethylene butene-l and the like, which
may comprise a regenerated product of the propylene resin.
It is preferred to use an amorphous alpha-olefincoplymer

- and in fact the only embodiment specifically described is

extrusion-moulded back-up members. The document comprisés

no reference to needled and textiled back-u_p members.

The known cai.‘pet tiles have a large number of dfawbacks,
however. The disposal and processing of the tiles at the
end of their useful life thus causes great problems due to
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ated by a controlled incineration with energy rec

PRt i loned above,
it: my be a case of pure thernoplas- tic poly R@LA(&M( rs of
e.g. pol yesters, 5 polyan des,

pol yacryl at e§ g+e——and conbinati ons
thereof. In many countries, like in Denmark, udelis g pOR9b NGi eration
wist h energy recovery when di sposi ng of-maste, ggﬁ ged car get
coverings. 10 According to the invention the 3 y of - fered
in a particularly advantageous way of énel ting covering
or treating it chem.cally so that

the nature and quantity of the materials used. When they

are burned a significant portion, up to about 60% by

weight, of the bitumen-containing tiles is left over in .
the form of ash.

Incineration o©of products such as tiles with PVC

backing layers demands high energy supply. during
incineration, because PVC .contains chlorine. which uses
energy during incineration instead of generating enexrgy
Chlorine is also a toxic and etching gas which eas:l.iy
reacts with other inorganic and organic substances,
wherefore incineration of floor coverings with PVC backing

layer calls for special environmental measures during the
incineration process.

It is moreover expected that the problems associated with
the processing of waste tiles will become more pressing in
the future since, with regard to the large numbers of
carpet tiles laid and replaced annually (in Europe more
than 40 million square metres . with a weight of about
200,000 tons), legal requirements relating to the
environmentally friendljr processing thereof can be
anticipated in the short term.

In addition, due to their comparatively heavy weight the

known carpet tiles can only be simultaneously transported
and laid in relatively small qu'ant:l.ties, Moreover there is

a considerable danger of back disorders for the carpet
installers.

As previously mentioned fhe construction of carpet tiles
and broadloom carpets is totally different. Therefore,

carpet tiles and broadloom carpet have conventionally been
produced by different processes and on different types of

manufacturing equipment. This has been due to the

mentioned different materials which the carpet industry

This Sheet Haa Been Replaced




afterwards it can be used in the production O REWA bﬁem—lg.-__aoprz coverings or
ot:her products. In this connection the 15 entlra’ .ODL’.._.COVQI’I ng
‘construction conprising pile, pri- mary backin

| ayer, bind r*and secondary-
backing layer is to be produced from nutual | e2Q/SEBbm6c rrqatl bl e mat e-
ri-al s.

Use can e.g. be nmade of 100% pol yol ef] ngs

(pol yet hyl ene/ pol ypropyl ene), a 100% polypster based 20 If | oor
covering construction or a constructi @n~basell_on_pol yani.des...dt wll be
especi al | y advantageous if the binder is constituted by 100% t her nopl asti c

material §y5¢ had to use until now for meeting - the application
requirements for these two

different products.
manufacturing carpet tiles the relatively stiff, heavy
weight backing of bitumen or PVC with glass have been
used, or for broadloom carpets the backing has
conventionally been relatively flexible, been consisting
of calcium carbonate filled foam or equivalent materials.

So far it was therefore not possible to integrate the'

manufacture of these two types of carpets in one and the
same process.

For

From EP 0547533 Al a stretchable floor covering is known
which when being laid out are often stretched by many
percent lengthwise and widthwise, whereafter the edges of
the stretchable floor covering are secured to adjoining

panels by means of nail lists or the like. The secondary

backing layer is dinstead of the previously known foamed

coatings constituted by a backing layer with a £ibre
structure being embedded in or encompassed by a textile
bonding so as to impart acceptable strength properties to
" the secondary backing layer for use as a stretchable f£loor
covering. By the textile bonding is meant that the £ibre
structure may e.g. be needlepunched to an underlying
strength imparting web, or that the fibre structure is
provided with stitches or loops in the longitudinal and
cross-sectional directions, e.g. according to the known
Maliwatf or Kettenwirk principles. The specificat:l.on,'
however, provides no directions for a backing layer with
a fibre structure being sufficiently dimensionally stable
in the longitudinal and cross-sectional directions for
enabling production of a low-stretch and dimensionally
stable £loor covering possessing the - same strength and
dimensional stability properties and wal.ktng comfort as
the known floor coverings with foamed backing layers and
the same dimensional stability as the known carpet tiles.
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BRI EF DESCRI PTI ON OF THE DRAW NGS 25 In the fol | owi ng the invention is
explained in nore de- tail,

ref erence being made to the various enbodi nents
and the drawi ngs in which 30

Fig. 1 shjms_a_scbe%ﬁect i on of
the floor cov- ering according to the inventi dnRPWPIACEMENE Sj 'q;.'fra:y backi ng
| ayer conprises a woven mate- rial, : L Sy

!

_e- || 2ssepwes |

o ‘
SUMMARY OF THE INVENTION ; )

P

" Consequently, it is the object of the present invention to
provide a low-stretch &and dimensionally stable f£floor
covering possessing the same strength and dimensional

stability properties and walking comfort as the known

floor coverings, such as broadloom carpets having <the

undesired foamed backing layers and carpet tiles having
glass scrim reinforced PVC- or bitumen-containing backing
layers, and at the same tiwe making it possible to avoid

the undesired environmental impacts when disposing of the

used floor coverings. The new floor covering should be

applicable both, as wall-to-wall carpets and as carpet

tiles to be used optionally within the same fields,

such
as the contract: areas,

without the previously mentioned

drawbacks for neither the wall-to-wall carpets nor the
carpet tiles.

The low-stretch and dimensionally stable floor covéring
according to  the present invention is characterized in
that the backing layer comprises a needled fibre structure
of thermoplastic, polymer-containing continuous fibres or
staple fibres being inter-fixated by heating to a
temperature which at 1least corresponds to the lowest

. softening temperature for the fibre materials in the fibre
structure,

and that the adhesive layer comprises an
organic,

polymer-containing binder which is activated by
heat application and has a reaction temperature which- is

lower than the melting temperature for the majority of the
fibre material content in the fibre structure

The method of producing the low-stretch and dimensionally
stable floor covering according to the invention is
characterized in that a web-formed secondary backing layer
comprising a needled fibre structure of thermoplastic,
'polymer-containing continuous fibres or staple fibres is

This Sheet Has Been Replaced-
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17 Fig. 2 in the sane way as in Fig. 1 shows anot her enbodi ment where
the primary backing |ayer conprises a non-

vern—bre oLi’“f e, 5 Fig 3
shows the process steps according to the in- ﬁéﬁkﬁﬁéhuf\liﬁrsﬁntmdum ng the
floor covering, Fig. 4

_shows a section}t frough a part ?f a carpet tile
according to the invention, 23 SEP 1996
-9 - Y

heated to a temperature which at least corresponds to the
lowest softening temperature for the fibre materials in
the fibre structure, and that the back of the web-formed
' semi-manufactured material is Jjoined with <the web-

formed secondary backing layer during the interleafing of

an adhesive layer (precoat and binder layer) compr:l.s:l.hg an

organic polymer-containing binder having a reaction
temperature which is lower- than the melting temperature '

for the majority of the fibre material content in the
fibre structure and which is

activated by heat
application.

Hereby is achieved that it is possible to produce a low-
stretch and dimensionally stable floor covering having a
secondary backing layer of a needled fibre structure and

having the same strength and stability properties both

length-wise, widthwise, and cross-sectionally as well as

walking comfort as the known f£loor coverings with the
traditional undesired backing layers whether we are
talking about wall-to-wall

carpets or carpet
tiles. The  invention

. completely eliminates the
environmental impacts at disposal as compared to the- said
known floor coverings. This applies for both wall-to-wall
carpets and carpet tiles as these two floor covering
products according to the invention are now identical.

By the invention it is surprisingly possible on the same
equipment to produce a floor covering which optionally can
be used as wall-to-wall carpets or as carpet tiles.

In view of the substantial thickness and the constitution

of the tiles described in EP 0 278 690A2, EP 0 420 661A2,

and EP O 590 189A1, it was highly surprising that a

satisfactory f£floor covering which 4is suitable both as
broadloom and as carpet tiles could be obtained by leaving

out the numerous layers of bitumen, glass fibres etc.

This Sheet Has Been Repl
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10 Fig. 5 shows schematically an exanple of a nethod of manufacture
according to the invention, and Figs. 6-12 show Differential Scanning
Calorimetry (DSC) 15 curves for -a-tepresentative selection of
ap- plicable polymer materials in the floor CJVHEPQALW5‘1|3<SCQI diing to the

I rvention as further described below 20 DETA

Q\ICFTHE
| N\VENTION I n case of the floor coverinsland f|. o1
e - 2SR %9% 93,

e
J

e }
In addition to the environmental advantages and a reduced

consumption of materials etc.

this invention is of great
.conmercial

value to the broadloom manufacturers who were
not previously in a position to manufacture carpet tiles.
This invention can be sapplied using existing equipment
and, for a relatively low investment offers the broadloom

manufacturer the opportunity to enter <the market for
carpet tiles.

The secondary backing layer is made in that a
thermoplastic needled fibre web of either continuous

fibres or staple fibres is heated to the softening

temperature' of the fibres, whereby they are adhered

together to form a .backing 1layer having a three-

dimensional mechanically cross~bonded fibre structure
where the fibres are inter-fixated. The fibres, which are

three-dimentionally oriented will during force impact and
slackening (walking effect) counteract the tension and
somewhat return to their original fibre structure. This
property is called re-raising capacity (resiiience) « In
the fibre structure according to the invention the

individual fibres are connected and fixated to each. other
to form.the three-dimensional fibre structure, which is to

be seen in contrast to a fibre structure where the fibres

‘are only retained to each other mechanically and may
consequently slip away from each other during force impact

so that the stability is significantly reduced and the re-
raising capacity will quickly be lost.

By inter-fixating
the three-dimensional fibre

structure stability and
comfort in the secondary backing is increased.

Heat application to the fibre structure may be performed

by calendering the fibre structure either 'on one side or

on both sides or may be performed by blowing hot air

through the fibre structure, or a combination of the said

- This Sheet Has Been Replaced .
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and 2 a web-fornmed sem - manuf actured materi al

production step, which material conprises 25
material 2 and 2'

| ayer 3 and 3'.
the primary backing |ayer

may conprise both naturagj sgpewosng qynt hetic
fibres, or mxtures thereof.

bei ng retained to a pol yrrer-Ccﬁit afith
As mentioned in the introductipn[Both the pil g

i's producéd in an initial

'pai—ywer'troqt dining pile:
HoPitEry backi ng

terial

t he

In the 30 enbod} ngnt shown in Hid 1
primary backing layer 3 is const it ufed? by a wbv
and the pile material is a | ooppile 2.

I n the ‘gnbodi nent sho
two thermal treatment processes.

may also be performed by IR-radiation, i.e. treatment with
infra-red rays or similar methods. |

The fibre structure may both comprise continuous or staple
fibres having a length of 20-200 mm and fibre thicknesses
from l1l.5dtex to 50dtex. Most often the choice will be

staple fibres in the interval 40-110 mm fibre length and
3.3-20dtex £ibre thickness.

The weight of the €£ibre
structure of the

secondary backing layer will
essentially lie between 70g/m> and 1000g/m2, in particular

between 100 g/m?‘ ‘and 600g/m2. The heaviest backing layers

are used for carpet for applications calling

for
particularly high walking comfort.

The fibre structure may be composed of fibre types which
are used either 100% pure or in wmixtures - and with
varying thicknesses and lengths. Thus the fibre structure

may consist of a mixture of natural fibres, such as wool, -

cotton, flax or jute, and synthetic €£fibres, such as

polymers and copqum_ers based on polyamide,

polyester,
polyolefines

(polypropylene and polyethylene) or
polyacrylates. Applicable copolyesters may e.g. ‘be based

ofi terephthalic acid .and various polyglycols and/or other

aromatic carboxylic acids. and alcohols. Applicable

copolyamides may comprise 2, 3 or 4 different polyamides,
e.g. polyamide 6,
presently preferred <thermoplastic

poiymer is poly-
propylene. ’

.In order to obtain éufficient stability and strength in
" the fibre structure it must normally contain a fibre

content of at least 25% of the thermop].ast:l.c polymer.

The higher the number of themoplastic polymers,

the
higher the dimensional stability.

ST pTTITETY Dacklng | ayer,

The -heat application

polyamide 6,6 and polyamide 12. The

and
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Fi'g. 2 the primary backing layer 3. is constitut.ed

-a-fitbre structure
e.g. a known spunbonded fibre structure, 35

: ange \U\Gcm Fetmaterial is a
cutpile 2'. 18 The web-formed sem - manuf act gr terial "2, r3 or 2, 3
is joined with the underlying secondary back| nd | ayer &?Eﬁ%&respect [ veI Y,
by- means of -an interl eafing adhesive

- 12 -

| e

Thus fine results are ‘obtainable as regards both walking

comfort and re-raising 'capacity of the secondary backing
layer when the fibre structure has a fibre content of 100%
identical thermoplastics or a fibre content of mixtures of

thermoplastics within the same group of polymers or

different groups of polymers, but with different

softening temperatures. A fibre content of a polymer with
a lower softening temperature can thus be utilized to
increase the thermal bond to the remain:l.p_g, fibre content.

The £ibres with the lowest softeni.ng temperatures and

melting points w:!.ll act as Dbinders during heat

application, while the fibres with the higher éoftening

temperatures remain intact. The softening temperature

differences between the various fibre types must normally
be at least 10 °C. for the said property to be utilized.

According to the invention the £ibre structure may

comprise fibres which are produced from a combination of

two different fibre material types, the core of the
individual fibres being constituted by one fibre material
type, and the surface beirig constitued by a modified or
other fibre material type.

The adhesive layer, which according to <the invention
comprises an organic, polymer-containing binder, may be an
emulsion binder of an aqueous solution of polymer
particles, or may be IJTOO% thermoplastic binders also known

as hot melt/powder adhesives. The binder may be chemically.

reactive and comprise polymers and/or copolymers of

e.g. polystyrene butadiene, polyacrylate, polystyrene

acrylate polyvinylacetate, copolyamides, copolyesters or
nitrile butadiene, and may further comprise
thermoplastic filler. In the case of a
binder comprising polymers and/or
polyolefines, polyesters or polyamides,

a

thermoplastic
copolymers of
this may during
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| 'ayer 4, 4' respeétively,
fornlthe meb formed fl oor
i nventi on.

and wi th sinultaneous heat ap- 5 pllcatlon to
covering 1, 1', respeqt

et to t he
The web- formed fl oor coveri ng i s sub<eEFﬁ%'nt'l'V:%tSH[Ho
wal | -to-wal |

car - pets or carpet tiles with the
organi ¢ pol yner-contai ning binder 4, 4',

by a heat application,

has a reactlon terrperature Wmch |s

ddsired si Z€s. s1.zes. L0] The

respecq i velysg -sfactivated
owe han t he

nelting tem perature for the majorify 13 t he filble—mrater+at—cohtfnt in the
fibre structure. By the application of heat the :

the production be dispersed in a suspension to'a pasta, or

may be used as :I.t is. Presently preferred binders are SBR-
latex and polyacrylic latex with a polyethylene filler.

In the case of emulsion binders they will by means of
capillary transportation diffuse into the back of the
primary backing layer of the semi-manufactured material,
and further diffuse into the upper side of the f£fibre

structure of the secondary backing layer, and during the

succeeding heat application the binder is activated so as -

to achieve the ' fine retention. In particular when the
surfaces of the fibre structure of the secondary backing
layer are untreated and piled good -penetﬁration will be
achieved and consequently good retention of the binder.

The materials in the secondary backing and the adhesive

layer are preferably moisture-proof polymers. This is

advantageous as . the carpet during use will not change
dimensions when exposed to humidity and heat fluctuations.
The stability of the carpet covering is thus ensured,
while the weight thereof remains relatively low. The low
weight of the backing construction (binder and adhesive

layer) and the fact that the carpet can be rolled up .

easily moreover 1result in new and advantageous

possibilities with regard to the manufacture thereof.

According to the invention the stiffness and the material
of the backing and the binder layer ‘are chosen such that
the thus formed carpet has a sufficient stability for

application both as carpet tile and wall-to-wall carpet

and a comparatively low weight and, after being formed,

the carpet is wound onto so-called broadloom rollers and
cut partially into carpet tiles. '

A partidularly strong adhesion between the semi-

manufactured layer and the secondary backing layer is

" This Sheet Has Been Replace
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15 binder is he-atedtoaterrperature I n thegt rr]C, the
heat application of course depending on the e@g’iW e :
bi nder,

ority of t he
fibre mate- rial

type in the fibre structure} ¢

ned in 20
the follow ng. As previously nentioned the e y be in the
formof polyneric particles in aqueoqﬁ sol ut gofr; ) n Ppi nders can
be "di vided into the groups chem - %JTy rgactive binder )

t her nopl astic binders. The k.
obtainable by establishing a stabilizing synergistic

effect between the binder and the fibre structure of the
secondary backing 1a§er. Such synergistic effect may e.g.
be provided by the fibre structure comprising fibres where
the polymeres have mutually different softening tempera-
tures, and where the binder reaction temperaturés at least
lie between <the softening temperature and the melting
temperature of the first-molten fibre polymer in the fibre
structure. Hereby the i)inder, "when penetrating into the
surface of the  fibre structure, will react and bond
together with the said first molten fibres. Hereby both
the fibre structure and the binder contribute to adhesion.

Simultaneously a strength imparting stabilization of the
carpet covering is achieved.

In addition to the said positive propertieé provided by
the adhesives (precoat and binder) and the secondary
backings of the invention in terms of the mechanical
dinensional stability of the carpet, they are also of

great importance to the dimensional stability of the
carpet in terms of climatic changes.

One o0f +the main problems in relation to climatic
dimensional stability 4is <that the
material e.g.

materials"

. semi-manufacturéd
comprising polyamide or wool ‘“pile

even though constructed on dimensionally
_stable primary backings will shrink and extend due to
changes in temperature and humidity.

Previously this problem regarding dimensional stability is
solved by use of the glass fibre reinforcement layers or

heavy backing layers of bitumen or PVC mentioned in the
‘“Background of the Invention".

By the carpet construction according to the invention is
on the contrary achieved a saturation of the stabilizing

HFARAT
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chemcally reactive enul sion binders may be based on base pol yners and
copol ynmers of pol ystyrene butadi ene, poly-

, ac Y Rep sfyrere acryl ate,
pol yvi nyl acetate and ni- trile butadiene. h@ ﬁLCEh)/ﬁw %E lastic '
enul sion 30 binders they are thernnplastlcs dIS ersed in suspgnf

a paste.

Sion to form
The thernopl astics may be based on p¢l y- 2B SEP 99%d | fopol ynmers
of pol yol ef i nes, pol yester, polyan des et This type of b

especi ally used when it is desired tole blefto e cycre—t
ering and the materials in the conposite consk

nder is
| oor cov- 35

—

iIction.
part of the carpet with moisture proof polymers. The _
saturation with these polymers is in all embodiments of

the new carpet sufficient to prevent degradation of
stability due to moisture penetration.

Especially good dimensional stability is obtained when the

secondary backing consists of no-moisture . absorbent

materials and the main part .of the adhesive layer consists

of ° no-moisture absorbent polymers after bonding

thereof. The saturation is obtained by the adhesive layer
‘which penetrates into the backside
manufactured material and the

previously described. The

of the semi-
secondary backing as

saturation of the carpet
construction can be suff:l.qient to build up a waterproof

membrane or can be just sufficient to allow a certain air
permeability through the carpet.

For contract applications the carpet will in practice
primarily be based on thermoplastic and non-moisture

absorbing materials in _the adhesive and the secondary
backing 1ayer.

It appears from the above description that the same types
of thermoplast:l.c polymers ‘are applicable as fibres and
adhesives to a great extent. The person skilled in the art
will be able to select the proper ingredients without
undue experimentation in order to obtain the proper
melting characteristics debending on whether e.g. a fibre,
a hot melt adhesive or a thermoplastic filler for the .
adhesive is desired. Typically the exact formulation is

chosen by the supplier in accordance with the specified
properties. '

Accoxrding to the invention special environmental |

advantages are obtainable at disposal of the floor

covering. When 'the entire floor covering construction,
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E. g. polyolefiné contai ni ng binder is used when t

-39 pet
construction contains pol ypropyl ene and/ or pol yet: ﬁW”ﬁeﬁgﬁf‘ﬂ res. The
adhesi ves may al so be present in the formo

f 100%5 pure” ,en;m)pl astics
based on pol yners and copol yners of poI yol ef i pe er{s jand
pel yam des. The t her nopl as- %3 WW !

|
|

i.e. pile, primary backing layer, binder and back are made
from organic polymers,

..,16...

the floor covering used can be
incinerated by a controlled incineration with energy

recovery. As mentioned above, it may be 'a case of pure

thermoplastic polymers and copolymers of e.g. polyesters,

polyamides, polyacrylates etc., and/or natural ma;berials,
such as flax, cotton,

Jute and wool, and combinations
thereof.

In many countries, like in Denmark, wuse is

made of incineration with energy recovery when disposing
of waste, such as used carpet coverings.

According to the invention possibility is also offered in
a particularly advantageous way of melting down the used
flooxr covéring or <treating it chemically so that
afterwards it can be used in the production of new fibre
floor coverings or other products. In this connection the
entire floor covering construction comprising pile,
primary backing layer, ‘binder and secondary backing layer
is to be produced from mutually re-cyclable compatible
materials. Use can e.g. be made of 100% polyolefines
(polyethylene/polypropylene), a 100% polyester based floor
'covering construction or a construction based on
polyamides. It will be especially advantageous if the
bindexr is constituted by 100% thermoplastic materials.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the invention is explained in more

detail, reference being made to the various embodiments
and the drawings in which

Fig. 1 shows a schematical  section of the £loor
covering according to the invention where the
' primary backing layer  comprises a woven
material,:

—_—
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tics are applied onto the sem -manufactured materi al

, and the fibre
structure of the secondary backing layer in dr

made of
several different application 10 and | ani natio mder
application or nelt application (hot nelt). By{the po jcption the
t hermopl astic binder is ap- plied in powder fofmfbes 3w§§r bt f or med
sem - 15 manufactured naterial and the web-for secondary pbacks ing
| ayer, whereafter the layers are pressEld toget he eat, ijppact, so-
that the thernoplastic is activated, '

Fig. 2 in the same way as in Fig. 1 shows another
embodiment where the primary backing layer
comprises a non-woven fibre structure,

Fig. 3 shows the process steps according +to the
invention for producing the floor covering,

" Fig. 4 shows a section through a part of a carpet
tile according to the invention,

Fig. § shows schematically an example of a method of
manufacture according to the invention, and

Figs. 6-12

show Differential Scanning Calorimetry (DSC)

curves for a representative selection of

applicable polymer materials in <+the £loor

coverings according to the invention as further
described below.

DETAILED® DESCRIPTION OF THE INVENTION

In case of the floor coverings 1 and 1' shown in figs. 1

and 2 a.web-formed semi-manufactured'materia;_is produced
in an initial production .step, which material comprises
polymer-containing pile material 2 and '2' being retained
to a polymer-containing primary backing layer 3 and 3'.
As mentioned in the introduction both the pile material
and the primary backing layer may comprise both ﬁatural'
fibres and synthetic fibres, or mixtures thereof. In the
embodiment shown in Fig. 1 the primary backing layer 3 'is
constituted by a woven primary back:l.ng 1ayer, and the

pile material is a looppile 2. In the embodiment shown in
Fig. 2 the primary backing layer 3°'

is constituted by a
fibre structure e.g.

a known spunbonded fibre structure,
and the pile material is a cutpile 2°'.
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melts and adheres the two layers to formthe finished weh-forned fl oor
covering materi-al.

20 By nmelt application thq REPLADEMENTtSHEEDI pder is
heated to a liquid mass which is positioned §g. ¢

e- tween the
web-fornmed sem - manufactured material and seg- g fayer which
subsequently are pressed to- 25 gether e.g. Qet Upder
subsequent cooling the |liquid binder hardens,} a efls are
retained fixedly together to the fini 8Bed weh

-forned fl oor cover-

The web-formed semi-manufactured material 2, 3 or 2', 3!
is joined with the underlying secondary backing layer §
§', respectively, by means of an interleafing adhesive
layer 4, 4', respectively, and with simultaneous heat
application to form the web-formed floor covering 1, 1°Y,
respectively, according to the invention. The web-formed

floor covering i1is subsequently cut into wall-to-wall
carpets or carpet tiles with the desired sizes.

The organic polymer-containing binder 4, 4°, respectively,
wvhich is activated by a heat application, has a reaction
temperature which is lower than the melting temperature
for the majority of the fibre material content in the
fibre structure. By the application of heat the binder is
heated to a temperature in the interval 60-250 °C, the
heat application of :course depénding on the reaction
temperature of the binder, which is adapted to the melting

temperature for the majority of the fibre material type in
the fibre structure, as will be

explained in the
following.

As previously mentioned the emulsion binders may be in the
form of polymeric particles in aqueous' solution, the
emulsion binders can be divided into the groups cﬁem:l.cally
reactive binders and thermoplastic binders. The chemically
reactive emulsion binders may be based on base polymers

and copolymers of polystyrene butadiene,
polystyrene acrylate,
butadiene.

polyacrylate,
polyvinylacetate and nitrile
As regards the thermoplastic emulsion binders

they are thermoplastics dispersed in suspension to

a
pasta.

The thermoplastics may be based on polymers and

copolymers of polyolefines, polyester, polyamides etc.

This type of binder is especially used when it is desired
to be able to re-cycle the <f£floor covering and the
materials in the composite construction. E.g. polyolefine-
containing binder is used when the carpet construction -
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ing material. 30 The binders consisting of 10Q0%tH&n rT-mpterials are
used particul arly advantageously when the flo r'ﬁ“@@p@%ﬂ}'{é‘{camosed of
nmut ual Iy conpati bl e and consequently re-cycl abl ¢ materials. 3p. Furthernore,
it is inportant to indicate that the adhe- siye|l FSEram9gonpr§ se several

| ayers - laid on one by

- 19 -

.

B
. J

contains polypropylene and/or polyethylene fibres.

The adhesives may also be present in the form of 100% pure
thermoplastics based on polymers

and copolymers of
polyolefines, polyesters

and polyamides. The
themoﬁlast:l.cs are applied onto the semi-manufactured -

‘material and the fibre structure of the secondary backing

layer in dry state. Use may be made of several different
application and lamination methods, e.g.

powder
application or melt application (hot melt).

By the powder application the thermoplastic binder is
applied iﬁ_ powder form between the web-formed semi-
manufactured material and the web-formed secondary backihg
layer, whereafter the layers are pressed together under
heét impact, so that the thermoplastic is activated, melts

and adheres the two layers to the £finished

web-formed
floor covering material.

By melt application the thermoplastic binder is heated to
a liquid mass which is positioned e.g. by extrusion
between the web-formed semi-manufactured material and
secondary backing layer which subsequently are pressed
together e.g. between rollers. Under subsequent cooling
the liquid binder hardéns, and the two layers are retained

. fixedly together to the finished web-formed f£loor covering
material. '

The binders consisting .' of 100% thermoplastic materials are
. used particularly advantageously when the floor covering

is composed of mutually compatible and consequently re-
cyclable materials.

Furthermore, it is important to indicate that the adhesive
layer can comprise several layers - laid on one by one.

For example can a layer of polyacryllatex comprising a
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20 one. For exanple can a |l ayer of polyacryllatex conprising a polyethylene.
filler be laid as a precoat |ayer whereaf- teg—a-hotrrett—tayer-or a powder
adhesi ve | ayer of poly- ethylene can be laid §E8L%@@ﬁﬁﬁa$?§l'?"é{dke5| ve | ayer.

An- 5 ot her exanple could be applying a hotngltf Tayer as a pred coat with a
| ower viscosity than the precedi ng bi nder

| ayleris 4 Bog !t?g@r Ip wder
| ayers). In the follow ng the corrposi%' on of |tHe secondary b? ing 10
| ayer 5, 5', respectively, is explaln -

polyethylene filler be laid as a precoat lag;er whereafter
a hotmelt layer or a powder adhesive layer of polyethylene
can be laid as a secondary adhesive layer. Another example
could be applying a hotmelt ldayer as a precoat with a

lower viscosity than the preceding binder layers (hotmelt
or powder layers).

- _
In the following the composition of the secondary backing
layer 5, 5', respectively, is explained.

A typical . construction of the backing layer is a fibre

structure having a we:l.ght of about 300 g/m . with 80%

polypropylene fibres having a length of 60-100 mm in

approx. 5-15dtex and 20% stretched out high density

polyethylene fibres having a length of _'60-100 mm in 7-
20dtex. By blowing through the fibre structure with hot
air of approx. 110-140 °C the non-stretched HDPE-fibres
are softened, and contract additionally 30%. The
polypropylene fibres are not influenced during the blowing
through with hot air. The HDPE=fibres contract around and
adhere to the PP-fibres which hereby are fixed and locked
in the fibre structure. Hereafter the back of the €ibre
structure may be calendered. Hereby a fibre structure is
created which possesses both vertical strengths and
dimensional stability as well as horizontal stability.

In another typical embodiment of the secondary backing
layer the fibre structure has a weight of 600 g/u\2 and
comprises 100% polypropylene fibres. Here a broad .
molecular weight distribution in polypropylene is utilized
- the shorter molecule chains .a_re first softened and
utilized for adhering together and fixation of the fibres.

~ The fine strength and diuiensional stability properties of

the secondary backing layer are thus achieved by the said

inter-fixation of the fibres in the structure. The
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A typicél consiruction of the backing layer is aﬁf& ucture having a
wei ght of about 300 g/nferr], wth 80%pol ypropyl Qg m¢smhaV|ng a length
of 60-100 mmin ap- 15 prox. 5-15dtex and 20%s retEﬁEd~euth|gh density
poly- ethylene fibres having a | ength of 60-10 éPZOdte .. By bl owi ng
through the fibre structure with hot air of agprfox. 1§ 1 6[ rrf] C t he
non-stretched HDPE-fibres are sof- te , andfcon I ti
The pol ypropyl ene 20 fibres are not [
with hot air. The HDPE-fi bres contract around and‘a
calendering of the back contributes to a homogeneous
surface without loose-hanging fibre material. Hereby the
finished floor covering material can be fixedly adhered to
underlying €£loor or foundation by existing adhesion
methods, such as double~adhering tape, tackifiers or
glue. It is a further advantage of the homogeneous surface
that the back visually has been imparted with an even
textile-like surface which.may contribute in making <the
finished floor covering wmore exclusive in connection with
sale and marketing.

Embossing and printing on secondary backing can also be

means to improve the visual appearance of the floor
covering.

The 1nsta11atioh_ of broadloom carpets having a

construction accofding to the invention gives a number of
advantages. The fact that the broadloom carpet of the
invention has a dimensional stability similar to that of
carpet tiles and that it has a homogenous surface makes it
possible to install it by using tackifier as opposed to
 the technique applied to-day where broadloom carpets are
glued down to the sub-floor by means of a permanent glue.

The reason why permanent glue is used to-day is that

broadloom carpets which contain chalk etc., shrink and

extend due to changes in temperatures and humidity. If a

tackifier is used on such a carpet, unstability and

subsequently wrinkles may occur. If a tackifier is used in

connection - with 4installation of broadloom

carpets
according to the - invention,

major cost savings are
achieved due to reduced binder quantity and the fact that

the binder is easily removed after use. Thus problems in

connection with removal of permanent glue, levelling and
repair ob sub-floors are avoided.

It should be mentioned that for such uses of floor
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the PP-fibres which hereby are fixed and | ocked |nt’hef i.—br'e '§tructure.

Hereafter the back of the fibre struc- ture\ngy- be—cal ender&d} Hereby a
fibre structure is cre- 25

ated whi ch posse se%,‘ggﬁg‘mﬂ strengt hs
and dinen- sional stability as well as horizpntak$tability. anot her
typi cal enbodi ment of the secondary backi ng Rawer f

pol ypr opyl res. Here a

wei ght of 600 g/nferr] and 30 conpriﬁis 1009 | 1
e is utilized - the

broad nol ecu- lar weight distribution“fn pol ypre
shorter nolecule chains are first softened and util -

covering which c¢all for low electrical

surface and
trangsition resistance, e.g. lower than :I.Og ohm the £ibre

structure may be admixed with easily conducting fibres, or
be impregnated with an easily conducting liquid. By use of

as much as 5% of either steel fibrgs or cobber and nickel

coated fibres, or by the salid impregnation of the f£fibre

structure by approx 0.8% of an easily conducting liquid,
" the backing may be imparted with electrical surface-

trangition resistance down to 10% ohm measured according
to DIN 54345.

A carpet tile 11 (figure 4) compri.sés .a secondary backing
layer 12, a binder layer 13 and a top layer 14. The last-
nentioned consists of a primary backing layer 15 and
threads 16 stitched therein. Secondary backing layer 12
and binder layer 13 are relatively flexible and light and
each comprise re-usable matérial, for example a re-~usable
- polymer. | '

The re~-usable -polymer of the secondary back:l.hg layer 12
and/or binder layer 13 can be moisture-proof. The shape
and dimension stability of tile 11 is hereby increased
considerably, as the material of the secondary backing
layer 12 and/or binder layer 13 can <then absorb
practically no moisture. Backing 12 can be manufactured
for this purpose of for instance non-woven polypropylene,
while as binder 13 can be used a mixture of latex and
polyethylene. The exact mixing i:atio of- the binder
components can be varied in order to obtain specific
properties in épec:l.fic carpet constructions. An exemplary'
mixture might e.g. contain 40% SBR latex asrid 60%
polyethylene. To increase the stability of <tile 11 a
material is preferably used for the primary backing layer
15 which corresponds closely with secondary backing layei:

12 in 7respect of 1its most important properties. A
suitable choice in this case is a primary backing 15 of

This Sheet Has Been Replaced

AR




i zed for adhering together and fixation of the fibres. 35 The fi ne
strength and di nensional stability properties copndary backi ng

| ayer are thus achieved by the said 21 i nt ¢r REPLAGEMENT HE fibres in
the structure. The calen- dering of the back gof hionogeneous

surface wi thout | oose-hanging fibre materi al. rel t he finished
gne s 9% SEb pos"

spun bonded polyestér. The above materials not only result
in a stable carpet tile 11 which is moreover to a very
great extent reusable, whereby a significant reduction of .
the amount of waste for dumping or burning is glready -
achieved, but they also result in a considerable reduction

in the tile weight per se, whereby the amount of waste is

reduced still further. Other comb;.nations of materials

and layer thicknesses are of course also conceivable with

which a stable, easily processed and light tile 11 is
obtained.

The specific weight of secondary backing layer 12 can for
instance be in the order of 300 grams pe:é square metre
through use of the above described materials, while binder
layer 13 can have a specific weight of for instance about
900 grams per square metre. Herewith the secondary backing
12 and binder 1layer 13 in +this embodiment together
represent between 35 and 70% of .the total tile weight
since a typical top layer 14, which may have a thickness

of several millimetres, will have a specific weight in the

order- of §00-2,000 grams per square metre (in the

embodiment roughly 1,100 grams per square metre for the
~threads 16 and about 100 grams per square metre for the
primary backing 15). The specific weight of the carpet
tile 11 thus amounts in total to roughly 2.4 kiiograms per
square metre, therefore approximately half a conventional
carpet tile. By selecting re-usable material for secondary
backing 12 and/or binder layer 13, less than 200 grams per

square metre of the orig:l.nal material remains for dumping
after use and incineration.

Because the material of carpet. tile 11 is relatively
flexible and light it is simple to roll up. This makes it

possible to wind the carpet onto broadloom rollers and
suppply it either as broadloom carpets or as carpet tiles,
.whereby for instance a relatively little used part of a
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floor covering material can be fixedly adhered.to under- 5 lying floor or
foundati on by existing adhesi on nethods, SuvhRﬁqA@EMbhﬁiﬁﬁéﬁ ng tape,
tackifiers or glue. It is a further advant afepei~—t+he-hormdenepus surface
that the back visually has been inparted w
whi ch may contribute in naking the finished|f|odS &P ®vering nore
exclusive in connection with sale and mar- KebLing. Enmbossing and printing
on secondary backing can al so be nEaﬁ%4t1)i prove the visual jappearance of
the floor cov-

1

hfan even textifjetlike surface

floor of a room area can be fitted with broadloam carpet
wvhile a more intensively used part of the area,

for
instance a passageway,

can be laid with identical carpet
tiles which after a period of time can be easily replaced

Considerable savings are thu_s achieved in carpeting costs

while the gquantity of waste materiasl 1is also greatly
limited in this way.

A method of manufacture wherein carpet is produced in
these two forms is depicted schematically in figure 5.
Herein the separately formed secondary backing 12 and top
layer 14 wound onto rollers 17 and 18 respectively are
pressed onto one .another between two pressure rollers 19
after a layer of binder 13 has first been applied to the
top layer 14 from a reservoir 20 with an outlet opening

21. -The carpet 22 obtained between the pressure rollers

19, optionally after heating or drying, is £inally wound

onto broadloom rollers 23 and at a later stage optionally

partly cut into carpet <tiles 1l1l. A producer can thus

supply in simple and inexepensive manner two well matched

products, i.e. broadloom carpet and identical carpet tiles
cut therefrom.

In the following examples ére givén of specific

constructions of the fibre structure of the secondary
backing 1ayer~

1.1

Weight: 300 g/m2
Materxrial:
Fibre mixture:

Heat treatment:

100% polypropylene (DSC curve fig. 6)
5/11/15dtex, 60/70/80/90 mm |
Calendering on the back within the
temperature interval 150-190 °C.

1.2

Weight: 300 g/m2
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15 ering. The installation of broadl oomcarpets having a

according to the invention gives a nunber of advan- tages.
t he broadl oom carpet of the inven- 20

construc- tion
The fact that

tion L qensjeral stability
simlar to that of car- pet tiles and that i ﬂﬁ?@?fﬁb' aﬁlrﬁoIfl surface
makes it possible to install it by using tackiflier as opposej o the
techni que applied to-day where broadl ogm car ge s'%e’i@d@%dpwﬁ to the
sub-fl oor by neans of a permanent gl 25 75 The reason why pefmanent gl ue
is used to-day is that - :
Material:

Fibre mixture:

Heaf treatment:

1.3
Weight:
Material:

Fibre mixture:

Heat treatment:

1.4
Weight:
Material:

Fibre mixture:

Heat treatment:

In the

1nvention°

following examples are
embodiments of the

70% polypropyl c—eurve-f£fig. 6)

and 30% polyethylene (DSC curve fig. 7)

Polypropylene 5/11/15dtex, 60-100 mm

Polyethylene 7-20dtex, 60-100 mm.

A) Blowing through with hot air in the
temperature interval 130-150 °C

B) Calendering on the back at 140-180
°c. - '

600 g/m> |

70% polyester (PET, DSC curve fig. 8)

and 30% copolyester (DSC curve fig. 9)

Polyester 7/15dtex, 60-80 mm

Copolyester 6,7dtex, 60-80 mm

A) Blowing through with hot air in the
temperature interval 150-230 °C.

B) Calendering on the back at 200-260

°c. ¢

600 g/m> |
70% polyamide 6 and 20% copolysmide
(DSC curve fig. 10)

Polyamide 6 5/11/15dtex, 60/80 mm
Copolyamide 4,2/11dtex, 50/80 mm
IR-radiation in the

temperature
interval 120-220 ?C.

given of expedient
floor covering according to the

2.1 (5/32 gauge'lboppile)

Pile material:

100% polypropylene, filament yarn, 650
g/m2 -
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broadl oom carpets which contain chalk etc., shrigk_ggg_gxtend due to
changes in tenperatures and humdity. If a tacki REPLA ,used on; such a
carpet, unstability and sub- sequently winkles s If 'y tqcklfler
is used in 30 connection with installation of broadloon1carpets'accord-

ing to the invention, major cost savings are ach eﬁSdsEPtﬁméeduced bi nder
quantity and the fact that the binder .is easily{r

probl ens in connection with renoval

moved after usej Thus
per mnen§ gl ue, |everrrﬁg nd repair
. of 35 sub-fl oors are avoi ded. '
Primary backing :
layer: 100% polypropylene, woven 120 g/m?
Adhesive layer: 100% polyethylene melt

adhesive

(supplied by Hlils AG, Germany, or Dow -
. Chemical, USA) 400 g/m>
Secondary backing

1éyer;?’ As in‘ exampie 1.1, the weight may,
however, be larger, e.g. 450 g/m?.

1620 g/m%, see fig. 1.
Material recycling by melting.

Total weight:
Disposal level:

2.2 (1/8 gauge cutpile)
Pile material:
Primary backing
layer:

100% polyéster spun yarn 800 g/m2

100% polyester spunbonded 120 g/m?
Adhesive layer: 100%_ copolyester melt adhesive
(supplied by -Ems Chemie,
Switzerland, under the
Griltex 11). 400 g/m>

‘Domat—-Ems,
trade name

Secondary backing
layer:

Total weight:
Disposal level:

100% polyester 500 g/m?
1820 g/m?, see fig. 2.

Partial material recycling by nelting
and chemical treatment.

2.3 (1/10 gauge cutpile)
Pile material:
Primary backing
layer: '

100% polyamide-filament yarn 1100 g/m

100% polyamide woven 140 g/m

Paste adhesive based on copolyamide
(supplied by Ems Chenie,
Switzerland, wunder the
Griltex 8) 250 g/m>

Adhesive layer:

Domat-Ems,
trade name

Secondary backing

layer: 100% polyamide 600 g/m2

example 1.4

or as in
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22 1t should be mentioned that for
| ow el ectrical

f ot
10[ err]
fibres,

as-much as 5% of either

EOLADE
such uses of fﬁn&ilcgvena - ng whi ch cal
surface and transition resistiafce, .E. | owe than
ohmthe fibre structure may be admi xed Wi tjh 23s$ @'B%hd*c i ng
or be im 5 pregnated with an easily cdqnducting |igquidl By use of"
steel fibres or copper gnd nickel ~
' - 27 - :

Total weight:
Disposal level:

.down and chemical treatment.

2090 g/m?, see fig. 1.
Partial material xrecovery by melting

2.4 (1/4 gauge looppile)

Pile material:
Primary backing
layer:

Adhesive layer:

Secondary backing
layer:

Total weight:
Disposal level:

2.5 (1/10 gauge cutpile)

Pile material:
Primary backing
layer: _
Adhesive layer:

Seéondary backing
layer:

Total weight:
Disposal level:

100% polyamide-filament yarn 1000 g/m2

100% polypropylene woven 120 g/m?

Modified pre-coat 800 g/m? and modified
binder 480 g/m2 based on carboxylated
styrene acrylate copolymer with
polyethylene filler (supplied by Dow

‘Benelux, Tessenderlo, Belgium)

As in example 1.1
2700 g/m?, see fig. 1.

Energy recovery by incineration.

<

100% wool, 1100 g/m2

100% polypropylene woven 120 g/m :
Modified pre-coat 750 g/m and modified
binder 450 g/m based on carboxylated
styrene butadiene copolymerxr with
polyethylene filler (supplied by Dow
Benelux, Tessenderlo, Belgium)

As in example 1.1
2720 g/mz, see fig. 1.

Energy recovery by incineration.

2.6 (1/8 gauge cutpile)

Pile material:

Primary backing
layer:

100% polyamide, filament yarn 1100 g/m

100% polyester, spun bonded 120 g/m2

This Sheet Has Been Replace;
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coated fibres, or by the said inpregnation of f
0..8% of an easily conducting |iquid, the backijn
el ectrical surface- 10 transition resistanc
according to DIN 54345. A carpet tile 11 (figyr
backi ng | ayer 12, a binder |ayer 13 and a topjl

nment i oned conS|sts of a primary backing@8ayer d-threads 16 stitched
t her ein. Secondary backi ng layer 12 and bi ndef | ayer 13 are relatively

flexible aRS é%yeimlayer 1: Modified precoat based on carboxylated

e by approx
W th
hm nmeasur ed

styrene acrylate copolymer
(supplied by Dow Benelux) 450 g/m?
100% polypropylene melt adhesive
(supplied by HUls/Dow) 200 g/m>
As in 1.1, the weight may, however,

be larger, e.g. 600 g/m?, 450 g/m>
Total weight: 2320 g/m?.

Adhesive layer 2:

Secondary backing:

2.7 (5/32 gauge looppile)

Pile material: 100% polypropylene filament yarn

600 g/m
- 100% polypropylene, woven 100 g/m
Modified precoat based on carbox- .
' ylated styrene acrylate copolymer,
polyethylene as filler
(supplied by Dow Benelux) 400 g/m
100% polyethylene melt adhesive
(supplied by Hills/Dow) 200 g/m
As in 1.1, the weight may, however,

be larger, e.g. 450 g/m . 300 g/m
Total weight: 1600 g/m?.

Primary backing:
Adhesive layer 1:

Adhesive layer 2:

Secondary backing:

2.8 (1/10 gauge cutpile)
Pile material:

100% polyamide, spun-yarn 800 g/m
Primary backing:

100% polyester, spunbonded 120 g/m
Adhesive layer l:.modified precoat based on carbox-

. ylated styrene acrylate copolymer,
polyethylene as filler and 300 parts
aluminiumhydroxide

(suppied by Dow Benelux) 600 g/m2
Adhesive layer 2: 100% polyethylene melt adhesive

(supplier HlUls/Dow) 200 g/m
Secondary backing:As in 1.1, the weight may, however,

be lower, e. g. 450 g/m , 600 g/m R

-

i
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each conpri.se re-usable material, for exanple ar
re-usabl e- pol yner of the secondary backing | ayer
can be noi sture-proof. The shape and di mensi on stja
hereby increased considerably, as the material of
| ayer 12 and/or binder |layer 13 can then absorb p

Backi ng 12 can be nanufactured for thig9pur pose
pol ypr opyl ene,

e_usabLe-ngynEL-jzo The
1 RERDACEOMENTT BHELT ljayer 13

11 is
agki ng 25
mai st ure.
orn- woven

Total weight: 2320 g/mz.

2.9 (1/8 gauge cross over cut)
Pile material:

Primary backing:
Adhesive layer 1:

100% polyamide, filament yarn, 1000 g/mZ
100% polyester, spunbonded 120 g/m2
Modified precoat based on carbox-
vlated styrene acrylate copolymer,
polyethylene as filler and 200 parts
~ aluminiumhydroxide
(éupplied by Dow Benelux) 600 g/m2
100% polyethylene powder adhesive
(supplied by Hills/Dow), 200 g/m?
Secondary backing:As in 1.1 the weight may, howeVer,

be lower, e.g. 300 g/m?, 450 g/mz.
Total weight: 2370 g/m?.

Adhesive layer 2:

As previously mentioned <the fibre structure  can

advantageously be made from a combination of two different

fibre material types, where :the core of the individual

fibres is constituted by one fibre material type, and a
surface is constituted by another fibre material type (bi-
component fibres). E.g. fibres with polypropylene core and -
‘with a polyethylene surface may be used. DSC-curve for a

typical fibre of this type is shown on fig. 6. Use may

also be made- of polyester fibres with polyester core
having a melting point of about 256 °C and with polyester
having a melting point of about 225 °C, DSC-curve for a °
typical fibre of this type is shown on fig. 7, or. with

another polyester composition having a melting point e.g.
of 140 °cC.

Testing of samples of floor covering embodiments

according to the examples 2.1-2.9 has been carried out and
‘compared with conventional bitumen tiles by the Danish
Technological Institute according to ISO 34551/1-1981(E)

with a wview to determining i:esidual- ash percentage at

This Sheet Has Been Rei
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whil e as binder 13 can be used a m xture of IatexraggiggfyeWMyhepe The
~exact mxing ratio of the binder conpo- 30 nents]c; i-e@-tn mrder to
obtain specific proper- ties in specific carpet c n>truct|ons e enplary
mx- ture might e.g. contain 40% SBR | atex and 60% pol2iktSRA 1

increase the stability of tile 11 a material is pijeferably used r the
primary backing layer 15 which 35 - @gresponds closely with secondpry
backi ng layer 12 in respect of its nobst inportant {properties—~A—stitabl e

total incineration at 600 %. a representative example of
the results are shown in Table A.

ThlS Sheet Has Been Repl
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23 choice in this case is a primary backing 15 of spun bonded hpLyester.

The above materials not only result in-a stable car ehebicﬁyﬁkTwﬂf bc;

moreover to a very great extent reusabl e, whereby alsi
of the 5 ampbunt of waste for dunping or burning is gln

eady achi eved

ti2d SEP Ji96 per

S
i on

put

Se,

they also result in a considerable reduc- tion in tHe
wher eby the anount of - 31 -
TABLE A

Ash, percentage by mass

of thé Conventional bitumen carpet tile

Test no. Total sample, incl. . Under part of

pile and under part the sample %)
1 45.9 65.2
2 44.3 65.8
Mean values 45.1 65.6
Mass of test " approx.4.5 g approx. 3.0 g
"specimen

Ash,.pgrcgntage by'mass
of the New Development

L4
------------------

Test No. Total sample, incl.
pile and under. part

Under part of
the sample *)

1 - 0.9 1.0
2 0.9 1.0
Mean values' ’ 0.9° 1.0
==========L==================================B============
Mass of test specimen approx. 1.8 g approx. 0.4
*) The pile was separated from the under part of the
adhesive layer.
This Sheet Has Been Replaced
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waste is reduced still further. Ot her combi nations of materials and | ayer
t hj cknesses are of course also con- 10 ceiv Ty Jiﬁwtable

easily processed and light tile 11 is obtaine
secondary backing layer 12 can for instance b
per square netre 15 t hrough wuse of the bcve23d8£pragg :
whi | e binder |ayer 13 can have a specif)jc weight] of for in- stafice about
900 grams per square netre. Herewith e Tseco dary DacRrmg=t2#afd bi nder
|l ayer 13 in this enbodi-

in the order

Many changes can be made without departing from the idea
of the invention. Thus, many differeﬁt material combina-
tion may be used in the composite layers of the floor
covering as long as the secondary backing 1ayef comprises
a needled fibre structure of thermoplastic polymer-
containing fibres being inter-fixated by heating, and as

long as the adhesive layer comprises a polymer-containing
binder which is activated by heat application.

This Sheet Has Been Repl
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nment together represent between 35 and 70% of the total

since a typical top layer 14, which may have a thickness of mmﬂﬂm””m
mllimetres, will have a specific weight in the order of 50

per square netre (in the enbodi nent roughly 1,100 grans per square netre

for the threads 16 and about 100 granms per squaLe-ne%+e~2€%—- or the

primary backing 15). The specific wei of fﬁERLaEﬂHENkleéEﬁl t hus anounts

in total to roughly 2.4 kilo- grans per squafefmetTe, Therefporie
approximately half a conventional carpet til

¢ L usabl
mterial clLaims sz B’éfﬁi&?’:%%gfe usabl e

U

1. A low-stretch and dimensionally stable floor covering
(1) which comprises

a primary backing layer (3)

a pile material (2) retained to said primary backing layer
(3)

an underlying secondary bécking layer (5) comprising a

needled fibre structure of thermoplastic, polymer-

containing continuous or staple fibres which are inter-
fixated by heating to a temperature at least corresponding

to the lowest softening temperature for the f£ibre
materials in the fibre structure, '

said secondary backing layer: (5) being retained to the
back of sald primary backing layer (3) by means of an
interleafing adhesive layer (-4)_ comprising an organic,
‘polymer-containing binder which is activated by ‘heat
application and has a reaction temperature which is lower

than the melting temperature for the majority of the fibre
material content in the f£ibre structure.

2. A floor covering according to claim 1, wherein the
content of the thermoplastic, polymer-containing f£ibre

materials constitutes at least 25% of the fibre structure
in the secondary backing layer (5).

3. A fioor covering according to claim 1,

wherein the
thermoplastic,

polymer~containing f£ibre materials are
selected from the group consisting of polypropylene,

polyester, polyamide, polyethylene, copolymeérs hereof, and
combinations hereof.

This Sheet Has Been Rep
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for secondary - ,g A2, and/ br binder layer 13, less 30
per IREEL

squar e 'ft The origi hal material renmmins for durrplﬂ m:il@ WMI
i nci neratlo’r’{E [Because t he terial of carpet tile 11 is relati e
and light it} iis gEnpEe &e4r ol f up. This makes it 35 possi ble to.wind the
car pet onto ipbrioadl oomrollens

and supply it either as broadl oom carpets or
as Cal' pet tl | e‘s‘f’""*""""‘"""“‘“""‘_"""“‘“ - 34 _

vt she et b i o8 o €

4. A floor covering according to claim 1, wherein the

thermoplastic, polymer-containing fibre materials comprise
at least two fibre material types having a softening
temperature difference of at least 10 °C between the fibre
material type with the lowest softening temperature and

the fibre material type with the second lowest softening
temperature. :

S. A floor covering according to claim 1, wherein the

fibre structure comprises fibres which are produced by a
combination of two different f£ibre ~material types (bi-
component fibre), the cores of the individual fibres being

constituted by one fibre material type, and surface being
constituted by another fibre material type.

6. A floor covering according to claim 1, wherein the

- binder of the adhesive layer (4) is an emulsion binder -

which is constituted by an aqueous solution of polymeric
particles. ' |

7. A f]_.oor coverir_ig according to claim 6, wherein the
binder is chemically reactive and comprises ' polymers
and/or copolymers of either . polystyrene butadiene,

polyacrylate, polystyrene acrylate, .polyvinylacetate or
nitrile butadiene.

8. A floc_or covering according to claim 7, wherein the

chemically reactive binder comprises a thermoplastic .
£iller. '

9. A floor covéring according to claim 6, wherein the

binder is thermoplastic and comprises thermoplastics which

during the production are;dispé:sed in a suspension to a
paste.
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24 wher eby f rREHEAGEMENTaSHEEWa\ vely little used part of a
area can be f]it

part of the drga

carpet 5

Consi der abl e sd

quantity

met hod of ma

11,

backing layer, characterized in that

f
am carpet, while a nore int elml‘llemﬂ
t n e a passageway, can be laid
rjajperiod of time can be easily re-
chieved in carpet- ing costs while the

|so g¢e38ly limted in this way. 10 A
arpet is produced in

> 2 S

ste materi al

till d

of !s

10. A floor covering according to claim 1, wherein the
binder is thermoplastic and during the preparation is

applied in powder form, or during the production is heated
to a liquid mass (hot melt).

A floor covering according to one or more of the

claims 8-10, wherein the thermoplastics comprise polymers
and/or copolymers of either polyolefines,

polyestexr or
polyamides.

12. A floor dovering according to claim 1, wherein the

secondary backing layer (5) has a weight of 70-1000 g/m?.

placed

13. Carpet tile provided with a secondary backing layer, a

layer of binder and a top layer comprising a primary
' at least the

secondary backing 1ayer and/or the binder layer comprise a

substantially re-usable material.

<

Carpet tile as claimed in claim 13, characterized in
that the re-usable material is a polymer.

14.

15. Carpet tile as claimed in claim 13 or 14,

characterized in that the re~usable material 'is moisture-
proof. '

16. Carpet tile as claimed in any of the previous claims

characterized in that the secondary backing layer

comprises polypropylene and the binder layer polyethylene.

17.'Carpet tile as claimed in any of the previous claims,
characterized in that the top layer consists of a primary
backing layer and threads stiched therein and the primary

backing layer and the secondary backing layer each formed
by a non-woven sheet.

i
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e p——— ST

EE?'I:thEETC ematically in figure 5. Here

separately f d secondar agking 12 and top l-ayer 14 MIﬂm
17 and 18 regp ctgﬁeﬁ&?a egsed onto one anot her betme

rollers 19 1 aftei_g#Lgygﬂ f binder 13 has first been app ied to the
top layer 14 |

reservoir 20 wth an outlet opening 21. The carpet 22
obt ai ned bet '

ol | ers389,.~ optionally after heating or
drying, is fi y wound onto broadloomrollers 23 and at a | ater stage

optionally 20 partly cut into carpet tiles 11. A producer can thus sup-
Carpet tile as claimed in claim 17, characterized in

that the primary backing layexr comprises polyester.

19. Carpet tile as claimed in any of the previous claims,
characterized in that the secondary backing layer and the

binder 1ayer together have a specific weight of a maximum
of 1,800 g/m .

20. A method of producing a floor covering according to
claim 1, comprising the steps of

initially producing a web-formed semi-manufactured

material comprising a pile material (2) which is retained-
to a primary backing layer (3),

heating a web-_formed secondary backing layer (5)

comprising a needled fibre structure of thermoplastic,

polymer-containing continuous or staple fibres to a

temperature which at least .corresponds to the lowest

softening temperature for the fibre materials in the fibre
structure, and '

- jJoining the back .of the web-formed semi-manufactured

material (2, 3) with the web-formed backing layer (5) by
interleafing an adhesive layer (4) comprising an organic
polymer-containing' binder having a reaction temperature
which 4is lower than the melting temperature for the
majority of the fibre material- content in the fibre
structure and which is activated by heat .application.

21. A method according to. claim 20, wherein the web-

formed secondary backing layer (5) is heated by a

calendering where the temperature essentially lies within
the interval from 110 °C to 260 °C.
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ply in sinple, and-mexpeﬁs*lw

foll ow ng ex

manner two wel | matched pr
br padl oom cakr gqiataﬁﬁ‘l“i‘b'ehf’ 'eTaI\ carpet tiles cut therefro m E
structure of

g/nerr]
m xture:

? s—are~given of specific construc- t|oEs
te g bctlnglayer 1.1 30 Weight:
Mat ri al?f %

00% pol ypropyl ene (DSC curve fig. 8) Fi bre

\ /11L15dpe%--66/T0/80/903an

..—-J
! PRV
s e S

22. A method according to claim 20,

.wherein the web-

-formed secondary backing layer (5) is heated by blowing

through hot air to a temperature which essentially lies
within the interval from 110 °C to 260 °C.

23. A method according to claim 20,

wherein the web-
formed secondary backing layer (5) is heated by radiation

with infra-red rays to a temperature which essentially
lies within the interval from 110 °C to 260 °C.

24.A method according to  claim 20, wherein the

interleafing of the binder comprises a pre-application of

the binder on the back of the web-formed semi-manufactured

layer (2, 3) or on the upper side of the secondary backing
layer (5), prior to joining thereof.

25. A method according to claim 20 further comprising

cutting the finished produced web-formed floor covering
(1) at least crosswise of the direction of advance to form

floor covering pieces in the desired size, e g. for use as
carpet tiles.

26. A method for manufacturing carpet by forming a top
layer comprising a primary backing 1ayer form:l.ng a
secondary backing layer and bringing together and, by
interposing a bonder, mutually Joining the top layer and
the secondary backing layer, characterized in that the
stiffness and the material of the secondary backing layer

-and the binder layer are chosen such that the thus formed

carpet has a sufficient stability for application as
carpet tile and a comparatively low weight and, after

being formed, the carpet is wound onto so-called broadloom
rollers and cut partially into carpet tiles.

27. Installation of carpet according to: any of the

previous claims to an underlying floor

by wuse of

T

300

Hlllll
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Heat treatnent: Cal endering on the back within the tqﬁeratu

re '
interval 150-190 [err]C 35 25 .2 Vei ght: IIWIIIIIIII PN
Cc M S *

- Material: 70% pol ypropyl ene (DSC curve fi g 8) !
- 38 -
tackifier. , |
‘ REPLACEMENT SHEET
23 SEP 1996
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and 30% pol yet hyl ene (DSC curve fig. 5 [
m Xt ure:

-Cal endering on the

- 30 -

£ 947 FHoee
Pol ypropyl ene 5/ 11/ 15dtex, 60-100 mm Pl yet hyl ene—?—Q—(}dt 2 X,
60- 100 mm Heat treatnent: A) Bl owi ng throughiwith hot air |n{the
tenperature interval 10 1303 B¢ 61 C B)
back at 140 180 [err]C 1.3 :

A low-stretch and dimensionally stable floor covering

ABSTRACT

A low-stretch and dimensionally stable floor covering (1)
comprising polymer-containing pile material _(2) which is
retained to a polymer-containing primary backing (3), to

the back of which an underlying secondary backing layer

(5) is retained by means of an interleafing adhesive layer

(4). The secondary backing layer (5) comprises a needled
fibre structure of thermoplastic,
continuous or staple <£ibres
heating.

polymer-containing,
being inter-fixated by
The adhesive layer (4) comprises an organic,
polymer-containing binder which is activated by heat
application. According to the invention, at least the
secondary backing layer and/or the binder layer comprise a
substantially re-usable material, for instance a moisture-
proof plastic. Thereby the floor covering is stable, light

and produces at the end of its useful life comparatively

little residual waste. Furthermore, the stiffness and the

material of the secondary backing layer and the binder
layer are chosen such that the thus formed carpet has a
sufficient stability for application as carpet tile and

can be rolled up relatively easily and,

after being
formed,

the carpet is wound onto so-called broadloom
rollers and cut partially into carpet tiles. Such a method
makes it possible in simple manner to manufacture well

matched carpet tiles and broadloom carpets i.n the same
production process.

Fig. 1
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15 Wi ght: 600 g/nQ Mat eri al : 70%-pol yest er

(PET, DSC curve f|g 10) and 30% copol yester (DSC %uh%sLAdﬁh?JJgugﬂ

[T

m Xt ure: Pol yester 7/15dtex, 60-80 mm 20

Copol yester 6, 7dtex, 60-80 nm Heat treatnent:
with hot air in the tenperature interval 150-230 [errﬂC
Cal endering on the back at

Bl owi ng tHh
B)3 SEF W96
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15dt ex,
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Pol yam de 6 5/

200-260 [err]C. 1.4
70% pol yam de 6 and 2

50/ 80 mm Heat treatnent:
120-220 [err]C. 35

“terval

Materi al :
[ n-

600 g/ nferr]

(DSC curve fig. 12) Fibre m xture:
Copol yam de 4, 2/11dtex,
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26 In the follow ng exanpl es are given of expedi@en

fl oor covering according to the invention: 2.1 ( /RED Jal

Pile material; 100% pol ypropyl ene, filaheht
Primary backi ng

3/11




| ayer : _ 100% pol ypr opyl ene, woven 120 g/ n2 Adhesive | ayer:
100% pol yet hyl ene mel t adhesi ve 10 " (supplied
by Huls AG Germany, or Dow Chenical, USA) 400 g/ n2 Segondary-batklig -

| ayer As in exanple 1.1, the weight jmﬁ“%ﬁb&?‘g? éL ET
| arger, e.g. 450 g/nferr]. 15 Total weight: 1620 g/njerr], see
fig. 1. D sposal |evel: Material recycling by meltfing.2 2. & & k68 gauge
cutpile) 4/11 '
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Pile materi al:

| ayer:

160% copol yester
Swi t zer | and,

Total weight:

100% pol yester spun yarn 800 g/ n?
100% pol yest er spunbonded 120 g/ ni

mel t adhesive (supplied by E

under the trade nane 25
glnferr] Secondary backing | ayer:

100% pdl yest er 500 g7 nj et

, GEPLAGEMENT SHEET,

Giltex 11) 4

. Hng
er[r] Adhesive | dydr

g GhedBeSEPOR6 - [y

100
r]

eomponent- (polypr,o.pylene/polye thylene) faipore

Fig. 6 8i-

1820 g/nmerr], see fig. 2.
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5 layer: 100% pol yani de woven 140 g/ mz Aféﬁ?éé(ve '}ayér
Past e adhesive based on copol yam de (supplied by Ens Che “Domat - B8},
Swit zerl and, under the trade name Griltex 8) 250 g/nfefr % Sr@aq nda,fry,
backi ng | ayer: 100% pol yam de 600 g/m o

i*h
Total wei ght: 2090 g/nmferr],76ee fig. 1. D spos I }evel-: ée
Partial material recovery by nelting

x5 - O
LNy |
& i
t E A
—
o ™ -
us ™~ - (D =
28 o :
G_G Qg | 9
= § —tg o
> - U o N
£ C =
8% o m
adé
L.
()] G}
NINOLO= N .
EJI ENTJ 2
-~ 0 - QWO —
c(\-tq."
owmunNe. OO
ot 0ol Mg - !
+ -t -~ .
h o x » !
~ o o 9 o
O ¢ ¥ X ® 0 .l — ¥ {
t P -t [} € 4%
cu ] 0 4
o - O o- (& Y+ <
6 . -
-
- c -
o v ¢
-~ 04 L
[ ism
o g .
c | _ o
> —~ i
by .
o 3
Q. :
> '
- . .
e € B
]
<
~N
© .
i - =~ <Oxa . -
.t + - {
ol Aw 02

pa—



15
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Dow Benel ux, Tessenderl o, Bel gium Secondary backi
I n-exanple 1.1 Total weight:
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2700 g/nferr], {see fig. 1. 3p
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Pile material : 100% wool , * 1100 g/ nferr] Pri marRFPbARKYHY PHYEY
100% pol ypr opyl ene woven 120 g/ nferr] 5 Adhesive !ayer Modi fii ed
pre-coat 750 g/nferr] and nodi- fied binder 450 g{nfepry sgaseggon dar -
boxyl at ed styrene butadi ene copol yner with pol yethylene filler (sqpplled by
Dow Benel ux, Tessenderlo, Bel gium 10 Secondary packimg-tayer:
As in exanple 1.1 :
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Total weight: 2720 g/ nferr], see fig. 1. Disposal |evel: Ener.gy
reeovery by inci.neration. 15 2.6 (1/8 gauge cutpile) Fl_h p ﬁ;\,?l T

100% polyanmide, filanent yarn 1100 g/nferr] Primarygb taye‘cfH '_FT___
106% pol yester, spun bonded 120 g/nferr] 20 Adhesive |&yer 1:. -Mdified:;
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_Adfiesi ve | ayer 2:  100% pol ypropyl ene el il:w_adhe5| ve (suppi ied by - Hul s/ Dow), n
«200 g/ n2 25 Secondary backing: As in 1.1, the meVght;nay howey

Iarger e.g. 600 g/nferr], 450 g/ nferr] Total melght ;

29 2.7 (5/32 gauge |00ppl|e) v

TiTkusmRRTee IR INRLE

Low-stretch and dimensionally stable floor coverlng

BACKGROUND OF THE INVENTION

The present invention concerns a low-stretch floor cover- '
ing material applicable both as wall-to-wall (broadloom)
carpets and as carpet tiles, said material exhibiting
both a dimensional stability under climatic changes and .
10 the ability to be wound onto broadloom rollers. The in-
vention further concerns a method of manufacturing a
floor covering of the kind stated in the introduction and
in which in an initial producfion step a web-formed semi-
manufactured material is produced which comprises pile

15 material being retained to a primary backing layer.

Low-stretch and dimensionally stable floor coverings in-
clude wall-to-wall (also often called broadloom) carpets

20 and carpet tiles exhibiting a low degree of shrinkage
and/or expansion lengthwise and/or widthwise, and conse-
quently being highly capable of resisting varying mois-
ture and heat impacts in use. Especially within the field
of contract applications the dimensional stability of

25 carpet tiles is to-day - due to their construction -
considefably higher than that of broadloom carpets. To
compensate for the lower dimensional stability of broad-
loom carpets they are for contract applications to-day
glued down to sub-floors by means of a permanent glue.

30 Carpet tiles are only installed and glued down by means
of tackifier or are simply meant to be held in place by
their high weight.

The known low-stretch and dimensionally stable floor cov-
35 . erings when used as wall-to-wall carpets comprise a semi-
manufactured material with pile material which is re-



Pi'le material :

- backi ng:

Modi fied precoat

100@6p6|ypropy|ene, filament
100% pol ypropyl ene, woven 100.g/ nf errj
based on carboxy-

\REPLAGEMENG/ SHEETr |
atesTve T4aydr 1.

| at ed styriene r t opoliyner,
pol yethylene as filler (supplied by Dow Benel ux) K0 gﬁhétgdﬁggive | ayer 2

100% pol yet hyl ene nelt adhesive 10
Hul s/ Dow) 200 g/ nferr]

however,

10

15

20

25

30

35

i dd by
t he wei ght nygy, ’

Secondary backing: As in [l.1,
tained to a primary backing layer having a secondary

backing layer which e.q.

may consist of a coating of
chalk-filled (calciumcarbonate-filled)
SBR-latex foam or polyurethane foam or the like. These

backing layers are normally applied in a thickness of 2-8

natural rubber,

mm. Because of their elastomeric properties foamed back-
ing layers contribute significantly to the walking com-
fort. Additionally,

vide good temperature and sound insulation.

the foamed backing layers also pro-

These known foamed backing layers, however, entail sig-

nificant adverse environmental impacts, which are unde-
sired in particular in the light of the present strict
demands on environmentally friendly and re-usable prod-
ucts. By re-usable products are meant products containing
components which can be melted down and again enter into
a production process, or components which by incineration
give approximately null The
foamed backing layers often give off residual gases for

prolonged periods after production entailing risk of nui-

residual ash percentage.

sance to the indoor climate in the room where the carpet
has been laid out. At the same time it is a problem that
the foamed backing layers after use for some length of
time of the floor covering stick so well to the underly-
ing floor that the foamed backing layer often in very
large areas is separated from the floor covering when
worn-out floor covering is to be removed. The large areas
with attaching remains of foamed backing layers must then
be removed in a time-consuming working operation before a
new floor covering can be laid on the floor.

The most significant disadvantage of the known floor cov-

erings with foamed backing layer, however, consists in

the limited possibilities of disposing of the used carpet

coverings and the related unfortunate environmental im-

pacts. In case of e.g. foamed chalk-filled SBR-latex

Primry



. beblarger e.g.- 450 g/rr{err]j 300 g/h1TotaI meibh{ e ¢hE§bQ g/n{err]
- 15 2.8 (1/10 gauge cutpile) Pile material: . 100% pol yaji |

spun-yarn 800 g/ n2 Primary backi ng: 100% pol Zi £ Ryyybohd d 120
g/nferr] Adhesive |ayer 1: Modi fied precoa M_o'n ca[b xy- | ated
styrene acrylate copol yner, 20 potytt Eyl ene as
filler and 300 parts al um ni unmhydroxi de (supplii ed by Dow Benel ux) 600

g/nferr] backing coatings on worn out wall-to-wall carpets it is

in practice at disposal only possible to achieve the
level TMincineration without eﬁergy recovery". Chalk-
filled foam backing layer contain a high concentration of
5 inorganic materials which are left as ash after incinera-

tion.

The generally known carpet tiles are widely used in par-
ticular as so-called project carpeting, that is, carpet
10 especially for contract areas and for industrial use. Un-
derstood herein by carpet tile is a regularly formed
piece of carpet which (measured according to norms formu-
lated fof this purpose by inspection agencies such as for
instance TNO) has a shape and dimension stability suffi-

15 cient to form a continuous floor covering under all con-
ditions.

In such applications carpet tiles have great advantages
compared with conventional broadloom carpets. The tiles
20 are foi instance easy to take up, whereby easy access can
be obtained to the space under the floor for (re)posi-
tioning for instance computer and electricity cables.
Carpet tiles can also be easily laid without unnecessary
disruption of the normal activities in a room area. In
25 addition, carpet tiles can be replaced locally in simple
manner, which is advantageous when particular parts of a
room area are used more intensively than others. They are
also compact and therefore simple to transport, particu-
larly in high-rise office buildings where rolls of carpet
30 can cause great transport problems.

The known carpet tiles are usually provided with a rela-
tively heavy secondary backing layer and binder layer in
order to ensure their shape and dimension stability. The
35 secondary backing layer is generally made of a strong
coating of glass-reinforced bitumen or glass-reinforced



Adhesi ve | ayer 2: 100% polyethylene mel

- Hul s/ Dow) 200 g/nmferr] 25 Secondary backi ng: RE&L#W&"&N Pl I ght may,
however, be lower, e.g. 450 g/nferr], 600 g/ nlergri—Total wei §h

2320 g/nmferr]. 2.9 (1/8 gauge cross over4cut) 30 ﬁh ECMBOPr ital}:
100% pol yam de, filanment yarn, 1000 g/njerr Prp ry backing: 100%

pol yester, spunbonded 120 g/nferr] Adhesive |a eL_;-.--—-—---Nbdrﬂedi precoat -

XYy - R,
based on C%%%Oc%ating. The specific weight o dhal carpet
tile therefore amounts to roughly 5 kilograms per square
metre.

5 A representative example of such carpet tiles is de-
scribed in EP-A-0278690. In order to provide a carpet
tile with good dimensional stability, good lay flat char-
acteristics, and which may be produced by an in-line pro-
duction method, a carpet tile is suggested, which com-

10 prises a fibrous face wear surface secured to a primary
backing sheet,

a first precoat layer on the primary backing surface and
comprising a hotmelt bitumen or petroleum resin composi-
tion,

15 a second precoat layer secured to the first coating layer
and which second coating layer comprises a bitumen hot-
melt composition,

a third coat backing layer which coﬁprises a bitumen hot-
melt composition, and _

20 a secohdary backing sheet material to provide dimensional
stability to the carpet and secured to the third coating
backing layer. Dimensional stability is achieved by the
secondary backing comprisihg a woven or non-woven glass
fibre scrim and by the high total weight of the tile.

25 |
In order to further improve the dimensional stability EP-
A-0420661 describes a carpet tile comprising a wear sur-
face and a primary backing comprising a solid, hotmelt
composition and a secondary backing composed of -adjacent

30 layers of a porous, glass fibre sheet material e.g. tis-
sue, non-woven glass fibre and a porous, fibrous sheet
material with a fibrous sheet material as the exterior
surface of the secondary backing layer, and wherein the
hotmelt composition has penetrated and saturated the

35 glass fibre material but has only partially penetrated
the fibrous sheet material sufficiently to bond the fi-



“filler and 200 parts 30 al um ni unmhydr oxi de (supplied by.wa emel ux) 600
g/ n2 Adhesive layer 2: 100% polyethylene powder Ogdﬁggrw@q(_u plied by
Hul s/ Dow), 200 g/ nferr] 5 i

.lated styrene acrylate copol ymer, 35 CTHENT %ﬁﬁﬁge hyl ene as

brous sheet material. Typically, ‘the carpet tile com-
prises a fibrous carpet material wherein the primary
backing is a bitumen or a bitumen modified hotmelt com-
position. The secondary backing comprises separate, adja-
5 cent layers of a porous, lightweight glass fibre tissue
sheet material which in itself gives the carpet tile the
improved dimensional stability. However, non-woven sheet
material of polypropylene is characterized as not in it-
self being a satisfactory material as a secondary backing
10 carrier sheet.

EP-A-0590189 was filed on December 30, 1992 and published

on April 6, 1994 for DE, FR, GB, and NL. It confirms the

disadvantages of prior art carpet tiles comprising bitu-
15 men/asphalt backing members or PVC-backings.

According to one embodiment of this invention a tile-
shaped carpet is provided which comprises a backing mem-
ber and an upper layer formed on the backing member, both
20 of which are made of a propylene resin. Preferably the
upper layer includes a base fabric sublayer and a pile

sublayer, both of which are made of propylene resin.

While reference is made to polypropylene fibres as part
25 of the upper layer, the backing member is only described
as being made of either propylene, monopolymer or copoly-
mers of propylene and ethylene butene-1 énd the 1like,
which may comprise a regenerated product of the propylene
resin. It is preferred to use an amorphous alpha-
30 olefincoplymer and in fact the only embodiment specifi-
cally described is extrusion-moulded back-up members. The

document comprises no reference to needled and textiled
back-up members.

35 The known carpet tiles have a large number bf drawbacks,
however. The disposal and processing of the tiles at the



5 ° Secondary backing: As in 1.1 the weight qnyﬂ, DNEVRMRH Q,lgﬂ-ﬂqwer, e.g.
300 g/nferr], 450 g/nferr]. Total weight: 370 g/n{eleH As
previously nmentioned the fibre structure can gdjanta- 10 geously be made
froma conbination of two different fibre matdrijalOByBEE WMhereithe core of
the individual fibres is constituted by one fi J and a
surface is constituted by another fibre n - conponent
fibres). E. g. fibres with polypropyl ene core 1 | yet hyl ene
surface nay gRd, L4 theige wgeful life thus causes great problems due

to the nature and quantity of the materials used. When

they are burned a significant portion, up to about 60% by

weight, of the bitumen-containing tiles is left over in
5 the form of ash.

Incineration of products such as tiles with PVC backing
layers demands high energy supply during incineration,
because PVC contains chlorine which uses energy during
10 incineration instead of generating energy. Chlorine is
also a toxic and etching gas which easily reacts with
other inorganic and organic substances, wherefore incin-
eration of floor coverings with PVC backing layer calls

for special environmental measures during the incinera-
15 tion process.

It is moreover expected that the problems associated with
the processing of waste tiles will become more pressing
in the future since, with regard to the large numbers of
20 carpet tiles laid and replaced annually (in Europe more
than 40 million square metres with a weight of about
200,000 tons), legal requirements relating to the envi-
- ronmentally friendly processing thereof can be antici-
pated in the short term.
25 '
In addition, due to their comparatively heavy weight the
known carpet tiles can only be simultaneously transported
and laid in relatively small quantities. Moreover there

is a considerable danger of back disorders for the carpet
30 installers. '

As previously mentioned the construction of carpet tiles
and broadloom carpets is totally different. Therefore,
carpet tiles and broadloom carpet have conventionally
35 Dbeen produced by different processes and on different
types of manufacturing equipment. This has been due to



-of polyester fibres with pol yester core having a"nETtlng p0|nt of about 256
[err]C and with pol yester having a nelting poiht ﬁgﬁ; l[e,rr]C
DSC-curve for a 20 typical fibre of thi§ typ shown on flp , or with
anot her pol yester conposition having a nelting|pbint—es~ 40L[err]C
Testing of sanples of floor covering enbodi nents accord 25 ing to the

exanples 2.1-2.9 has been carried out and com ‘pared—wW Th convent.i onal
bi tumen til esthe meatpenedhdiffgrent materials which the carpet indus-

try has had to use until now for meeting the application

requirements for these two different products. For manu-
facturing carpet tiles the relatively stiff, heavy weight
5 backing of bitumen or PVC with glass have been used, or
for broadloom carpets the backing has conventionally been
relatively flexible, been consisting of calcium carbonate
filled foam or equivalent materials. So far it was there-
fore not possible to integrate the manufacture of these

10 two types of carpets in one and the same process.

From EP-A-0547533 a stretchable floor covering is known
which when being laid out are often stretched by many
percent lengthwise and widthwise, whereafter the edges of
15 the stretchable floor covering are secured to adjoining
panels by means of nail lists or the like. The secondary
backing layer is instead of the previously known foamed
coatings constituted by a backing layer with a fibre
structure being embedded in or encompassed by a textile
20 bonding so as to impart acceptable strength properties to
the secondary backing layer for use as a stretchable
floor covering. By the textile bonding is meant that the
fibre structure may e.g. be needlepunched to an underly-
ing strength imparting web, or that the fibre structure
25 is provided with stitches or loops in the longitudinal
and cross-sectional directions, e.g. according to the
known Maliwatt or Kettenwirk principles. The specifica-
tion, however, provides no directions for a backing layer
with a fibre structure being sufficiently dimensionally
30 stable in the longitudinal and cross-sectional directions
for enabling production of a low-stretch and dimension-
ally stable floor covering possessing the same strength
and dimensional stability properties and walking comfort
as the known floor coverings with foamed backing layers

35 and the same dimensional stability as the known carpet
tiles.



nol ogi cal Institute according to | SO 34551/l-Jéﬁﬂ*éae#444¥4}AA4ﬁM to
- deternining residual ash percentage at total ijnBEREVAtITYH SHEEFOD [err]C. A
representative exanple of the 30 results arg %ﬂnmm‘in A 31
TABLE A Ash, percentage by nass 8 05 DEC 1997 |

o

EP-A-0005050 describes carpet backing materials compris-
ing thermoplastic backing fabrics which might be non-
woven and to which a substantially flat fleece is at-
5 tached. In order to solve the problem commonly referred
to as "grinning", wviz. that the backing material is
clearly visible in the finished carpet, the fleece is ad-
hered to the backing fabric by means of a hot melt powder
adhesive having a softening point below that of the ther-
10 moplastic fabric.

To a skilled person, it is apparent that EP-A-0005050 re-
lates to broadloom carpets and that the backing referred
to is the primary backing on which the hot melt powder
15 adhesive serves as a precoat enhancing the tuft locking
of the more easily dyable pile material in the form of a
fleece to the primary backing, which may later be pro-
vided with a secondary foam backing as usual for broad-

loom carpets.
20

SUMMARY OF THE INVENTION

Consequently, it is the object of the present invention
to provide a low-stretch and dimensionally stable floor
25 covering possessing the same strength and dimensional
stability properties and walking comfort as the known
floor coverings, such as broadloom carpets having the un-
desired foamed backing layers and carpet tiles having
glass scrim reinforced PVC- or bitumen-containing backing
30 layers, and at the same time making it possible to avoid
the undesired environmental impacts when disposing of the
used floor coverings. The new floor covering should be
applicable both as wall-to-wall carpets and as carpet
tiles to be used optionally within the same fields, such
35 as the contract areas, without the previously mentioned



5 of the Conventional bitunmen carpet {t BERLALESENRARHEET Tot al

-sanpl e, incl. Under part of pile and undgr [part t A€} spnpl e *) 10
1 45. 9 65.2 2 o EC 1 3!

65. 8 Mean val ues 45.1 9 5. 651%%2? of test
approx.4.5 g approx. 3.0 g specinen -

drawbacks for neither the wall-to-wall carpets nor the

carpet tiles.

The low-stretch and dimensionally stable floor covering
5 according to the present invention comprises the features

indicated in claim 1.

The method of producing the low-stretch and dimensionally
stable floor covering according to the invention com-
10 prises the steps indicated in claim 24.

The invention also provides the installation of a floor

covering material according to claim 32.

15 Hereby is achieved that it is possible to produce a low-
stretch and dimensionally stable floor covering having a
secondary backing layer of a needled fibre structure and
having the same strength and stability properties both
length-wise, widthwise, and Cross—Sectionally as well as

20 walking comfort as the known floor coverings with the
traditional undesired backing layers whether we are talk-
ing about wall-to-wall carpets or carpet tiles. The in-
vention completely eliminates the environmental impacfs
at disposal as compared to the said known floor cover-

25 ings. This applies for both wall-to-wall carpets and car-
pet tiles as these two floor covering products according
to the invention are now identical.

By the invention-it is surprisingly possible on the same
30 equipment to produce a floor covering which optionally

can be used as wall-to-wall carpets or as carpet tiles.

In view of the substantial thickness and the constitution
of the tiles described in EP-A-0278690, EP-A-0420661, and
35 EP-A-0590189, it was highly surprising that a satisfac-
tory floor covering which is suitable both as broadloom



20;Ash, perCehtage by mass of the New Devel opnent 257%8EHT REEET | Tot al
- sanmpl e, incl. Under part of pile and under part - t he™ lee *) 1
0.9 1.0 30 2 .

1.0 Mean val ues 0.9 10 } 8?@@ ?)%97te t} speci nen
approx. 1.8 ¢ approx. 0.4 l

and as carpet tiles could be obtained by leaving out the

numerous layers of bitumen, glass fibres etc.

In addition to the environmental advantages and a reduced
5 consumption of materials etc. this invention is of great
commercial value to the broadloom manufacturers who were
not previously in a position to manufacture carpet tiles.
This invention can be applied using existing equipment
and, for a relatively low investment offers the broadloom

10 manufacturer the opportunity to enter the market for car-
pet tiles.

The secondary backing layer is made in that a needled fi—.
bre web of either continuous fibres or staple fibres of
15 essentially non-moisture absorbing thermoplastic polymer-
containing material is heated to the softening tempera-
ture of the fibres, whereby they are adhered together to
form a backing layer having a three-dimensional mechani-
cally cross-bonded fibre structure where the fibres are
20 inter-fixated. The fibres, which are three-dimensionally
oriented will during force impact and slackening (walking
effect) counteract the tension and somewhat return to
their original fibre structure. This property is called
re~raising capacity (resilience). In the fibre structure
25 according to the invention the individual fibres are con-
nected and fixated to each other to form the three-
dimensional fibre structure, which is to be seen in con-
trast to a fibre structure where the fibres are only re-
tained to each other mechanically and may consequently
30 siip away from each other during force impact so that the
stability is significantly reduced and the re-raising ca-
pacity will quickly be lost. By inter-fixating the three-
dimensional fibre structure stability and comfort in the

secondary backing is increased.
35



35" *) The pile was separated fromthe under )aRENdTr?ﬁﬁgéﬁﬁibeéive | ayer .
-+ 32 Many different material conbination may be|ug€d in the conpokite | ayers
of the floor covering as long as the secondary Bagikingd ayer €opprises a

needl ed fibre struc- ture of thernoplastiig poliyqer-contai ni ngJ‘-f bres being
i n- .

Heat application to the fibre structure may be performed
by calendering the fibre structure either on one side or
on both sides or may be performed by blowing hot air
through the fibre structure, or a combination of the said
5 two thermal treatment processes. The heat application may
also be performed by IR-radiation, i.e. treatment with

infra-red rays or similar methods.

The fibre structure may both comprise continuous or sta-

10 ple fibres having a length of 20-200 mm and fibre thick-
nesses from 1.5dtex to 50dtex. Most often the choice will
be staple fibres in the interval 40-110 mm. fibre length
and 3.3-20dtex fibre thickness. The weight of the fibre
structure of the secondary backing layer will essentially

15 lie between 70 g/m® and 1000 g/m®, in particular between
100 g/m* and 600 g/m’. The heaviest backing layers are
used for carpet for épplications calling for particularly
high walking comfort.

20 The fibre structure may be composed of fibre types which
are used either 100% pure or in mixtures - and with vary-
ing thicknesses and lengths. Thus the fibre structure may
consist of a mixture of synthetic fibres, such as poly-
mers and copolymers based on polyamide, polyester, poly-

25 olefines (polypropylene and polyethylene) or polyacry-
lates. Applicable copolyeéters may e.g. be based on tere-
phthalic acid and various polyglycols and/or other aro-
matic carboxylic acids and alcohols. Applicable co-
polyamides may comprise 2, 3 or 4 differéent polyamides,

30 e.g. polyamide 6, polyamide 6,6 and polyamide 12. The
presently preferred thermoplastic polymer is poly-
propylene. '

Thus fine results are obtainable as regards both walking
35 comfort and re-raising capacity of the secondary backing
layer when the fibre structure has a fibre content of



5 ;ter-fixat ed by heating, and as | ong as"-l're—a'd'hém,"_ve trayer. conprises a-
- pol yner - cont ai ni ng bi nder which is acti vat pdf it apprﬁcation. 33 C1

ai ms 1. A lowstretch floor covering pmtjerial (1) applijcable 5 both as
wal | -to-wal | (broadl oom) carpets and as t2ppt 0§ DEC 1997

100% identical thermoplastics ©r a fibre content of mix-
tures of thermoplastics within the same group of polymers
or different groups of polymers, but with different sof-
tening temperatures. A fibre content of a polymer with a
5 lower softening temperature can thus be utilized to in-

crease the thermal bond to the remaining fibre content.

The fibres with the lowest softening temperatures and
melting points will act as binders during heat applica-

10 tion, while the fibres with the higher softening tempera-
tures remain intact. The softening temperature differ-
ences between the various fibre types must normally be at
least 10 °C for the said property to be utilized.

15 According to the invention the fibre structure may com-
prise fibres which are produced from a combination of two
different fibre material types, the core of the individ-
ual fibres being cqnstituted by one fibre material type,

and the surface being constituted by a modified or other
20 fibre material type.

The adhesive layer, which according to the invention com-
prises an organic, polymer-containing binder, may be an
emulsion binder of an aqueous solution of polymer parti-

25 cles, or may be 100% thermoplastic binders also known as
hot melt/powder adhesives. The binder may be chemically
reactive and comprise polymers and/or copolymers of e.g.
polystyrene butadiene, polyacrylate, polystyrene acry-
late, polyvinylacetate, copolyamides, copolyesters or ni-

30 trile butadiene, and may further comprise a thermoplastic
filler. In the case of a thermoplastic binder comprising
polymers and/or copolymers of polyolefines, polyesters or
polyamides, this may during the production be dispersed
in a suspension to a paste, or may be used as it is.

35 Presently preferred binders are SBR-latex and polyacrylic
latex with a polyethylene filler.



\tlfés said material exhibiting both a di mensi gnal_st a-—bidit 'uhder
-climatic changes and the ability to be wound oﬁfaEMMﬁ&ﬂFﬂbdﬂﬁollgrs t he
fl oor covering material com prising (1): 10 a phrﬁary ackrﬁgxlayer (3) a

pile material (2) retained to said primdy backi )ispb as to
forma top layer (2,3), and 15 an underlying seccngg$Jﬁ%§c *ﬁgll§yer (5)
conprising a l

In the case of emulsion binders they will by means of

capillary transportation diffuse into the back of the
primary backing layer of the semi-manufactured material,

5 and further diffuse into the upper side of the fibre
structure of the secondary backing layer, and during the
succeeding heat application the binder is activated so as

to achieve the fine retention. In particular when the
surfaces of the fibre structure of the secondary backing

10 layer are untreated and piled good penetration will be

achieved and consequently good retention of the binder.

The materials in the secondary backing and the adhesive
layer are preferably moisture-proof polymers. This is ad-

15 vantageous as the carpet during use will not change di-
mensions when exposed to humidity and heat fluctuations.
The stability of the carpet covering is thus ensured,
while the weight thereof remains relatively low. The low
weight of the backing construction (binder and adhesive

20 layer) and the fact that the carpet can be rolled up eas-
ily moreover result in new and advantageous possibilities
with regard to the manufacture thereof.

According to the invention the stiffness and the material
25 of the backing and the binder layer are chosen such that

the thus formed carpet has a sufficient stability for ap-

plication both as carpet tile and wall-to-wall carpet and

a comparatively low weight and, after being formed, the

carpet is wound onto so-called broadloom trollers and cut
30 partially into carpet tiles.

A particularly strong adhesion between the semi-
manufactured layer and the secondary backing layer is ob-
tainable by establishing a stabilizing synergistic effect
35 Dbetween the binder and the fibre structure of the secon-
dary backing layer. Such synergistic effect may e.g. be



neédl ed fibfe structure of essentially non-nof SIEPLACEMENTS SHEETnG

- thernopl astic, polyner-containing continuous prfstaple fibreg which are
inter-fixated by heating to a 20 t enper at ur atﬂ%ﬁﬁﬂb 7responding to
the | owest soften- ing tenperature for the fipre materral’s ir tihe fibre
structure, said secondary backing | ayer (5) bgi%wg—+etatnred—+e tthe 25 back
of said primary backing layer (3) by nmeans off an in- ternedi atq adhesive’

| ayer (4) conprising an organic, polyner-cont ch can be
activated by Hramided by the fibre structure comprising fibres where

the polymers have mutually different softening tempera-

-

-

tures, and where the binder reaction temperatures at
least lie between the softening temperature and the melt-

5 ing temperature of the first-molten fibre polymer in the
fibre structure. Hereby the binder, when penetrating into

the surface of the fibre structure, will react and bond
together with the said first molten fibres. Hereby both

the fibre structure and the binder contribute to adhe-

10 sion. Simultaneously a strength imparting stabilization

of the carpet covering is achieved.

In addition to the said positive properties provided by
the adhesives (precoat and binder) and the secondary

15 Dbackings of the invention in terms of the mechanical di-
mensional stability of the carpet, they are also of great
importance to the dimensional stability of the carpet in
terms of climatic changes.

20 One of the main problems in relation to climatic dimen-
sional stability is that the semi-manufactured material
e.g. comprising polyamide or wool "pile materials" even
though constructed on dimensionally stable primary back-

ings will shrink and extend due to changes in temperature
25 and humidity.

Previously this problem regarding dimensional stability

is solved by use of the glass fibre reinforcement layers

or heavy backing layers of bitumen or PVC mentioned in
30 the "Background of the Invention".

By the carpet construction according to the invention is
on the contrary achieved a saturation of the stabilizing
part of the carpet with moisture proof polymers. The
35 saturation with these polymers is in all embodiments of



.application and has a reaction tenperature whijclREPEACEOMRT SHEET tthe nel ting
-tenperature for the mgjority of the fi- 30 brje *al*cunrﬁnt in the

fibre structure, said binder being essentially] non-noj ahsdrbing after
bondi ng thereof, wherein the secondary bddki ng| | yGEP@Eﬁuﬁgg d dpecific 35
wei ght of 70-1000 g/nferr].

the new carpet sufficient to prevent degradation of sta-

bility due to moisture penetration.

The good dimensional stability under climatic changes is
5 obtained since the secondary backing consists of essen-
tially non-moisture absorbent materials and the main part
of the adhesive layer consists of essentially non-
moisture absorbent polymers after bonding thereof. The
saturation is obtained by the adhesive layer which pene-
10 trates into the backside of the semi-manufactured mate-
rial and the secondary backing as previously described.
The saturation of the carpet construction can be suffi-
cient to build up a waterproof membrane or can be just

sufficient to allow a certain air permeability through
15 the carpet.

For contract applications the carpet will in practice
primarily be based on thermoplastic and non-moisture ab-

sorbing materials in the adhesive and the secondary back-
20 ing layer.

'It appears from the above description that the same types
of thermoplastic polymers are applicable as fibres and
adhesives to a great extent. The person skilled in the

25 art will be able to select the proper ingredients without
undue experimentation in order to obtain the proper melt-
ing characteristics depending on whether e.g. a fibre, a
hot melt adhesive or a thermoplastic filler for the adhe-
sive is desired. Typically the exact formulation is cho-

30 sen by the supplier in accordance with the specified
properties.

According'to the invention special environmental advan-
tages are obtainable at disposal of the floor covering.
35 When the entire floor covering construction, i.e. pile,

primary_backing layer, binder and back are made from or-



2. ° A floor covering material according to claiml1, wherein the secondary
-backing layer has a specific weight of 100-600 g/nferr], preferably 300-600
g/merr]. 5 3. A floor covering material according to claiml1, wherein
the thernoplastic fibre materials are seligcted fromthe group consisting of
pol ymers and copol yners based on pol yol efi nes, preferably pol ypropyl ene and
pol y- ethyl ene; polyesters, polyam des and pol yacryl ates and 10

conbi nati ons hereof. 4. A floor covering material according to claiml,

ganic polymers, the floor covering used can be inciner-

ated by a controlled incineration with energy recovery.
As mentioned above, it may be a case of pure thermoplas-
tic polymers and copolymers of e.g. polyesters,
5 polyamides, polyacrylates etc., and combinations thereof.
In many countries, like in Denmark, use is made of incin-
eration with energy recovery when disposing of waste,

such as used carpet coverings.

10 According to the invention the possibility is also of-
fered in a particularly advantageous way of melting down
the used floor covering or treating it chemically so that
afterwards it can be used in the production of new fibre
floor coverings or other products. In this connection the

15 entire floor covering construction comprising pile, pri-
mary backing layer, binder and secondary backing layer is
to be produced from mutually re-cyclable compatible mate-
rials. Use can e.g. be made of 100% polyolefines
(polyethylene/polypropylene), a 100% polyester based

20 floor covering construction or a construction based on
polyamides. It will be especially advantageous if the
binder is constituted by 100% thermoplastic materials.

BRIEF DESCRIPTION OF THE DRAWINGS

25
In the following the invention is explained in more de-
tail, reference being made to the various embodiments and
the drawings in which

30 Fig. 1 shows a schematical section of the floor cov-

ering according to the invention where the
primary backing layer comprises a woven mate-

rial, = S
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Wherein the thernoplastic fibre materials conprisse at |east two different
-fibre material types having a soften- 15 I ng tenperature difference of at
| east 10 [err]C between the fibre material type with the | owest softening
tenperature and the fibre material type vilTh the second | owest sof- tening
tenperature. 20 5. A floor covering material according to claiml,
wherein the fibre structure conprises thernoplastic fi- bres which are
produced by a_conbination of two different fibre material types
(bi-conponentF+9br%),tfm#%oFé§<ﬁame way as in Fig. 1 shows another

embodiment where the primary backing layer

comprises a non-woven fibre structure,

5 Fig. 3 shows the process steps according to the in-

vention for producing the floor covering,

Fig. 4 shows a section through a part of a carpet
tile according to the invention,
10
Fig. 5 shows schematically an example of a method of
manufacture according to the invention, and
Figs. 6-12 show Differential Scanning Calorimetry (DSC)
15 curves for a representative selection of ap-

plicable polymer materials in the floor cov-
erings according to the invention as further
described below.

20 DETAILED DESCRIPTION OF THE INVENTION

In case of the floor coverings 1 and 1' shown in figs. 1
and 2 a web-formed semi-manufactured material is produced
in an initial production step, which material comprises
25 polymer-containing pile material 2 and 2' being retained
to a polymer-containing primary backing layer 3 and 3'.
As mentioned in the introduction both the pile material
and the primary backing layer may comprise both natural
fibres and synthetic fibres, or mixtures thereof. In the
30 embodiment 'shown in Fig. 1 the primary backing layer 3
is constituted by a woven primary backing layer, and the
pile material is a looppile 2. In the embodiment shown in
Fig. 2 the primary backing layer 3' is constituted by a
fibre structure e.g. a known spunbonded fibre structure,
35 and the pile material is a cutpile 2°'.

REPLACEMENT SHEET
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thé individual fibres bei ng constituted by one h@p@yﬁﬁ-ni&,¢>n

.and the surface being constituted by another fiibr teri a#~+ype

é}lal type
6

fl oor covering material according to claiml, re|n the bi Er of the

adhesive layer (4) is an enul- 30 si oni1 ®i nder igh PeCRW

aqueous solution of polyneric particles. 7. A floor coven
according to claim®6, wherein the binder is chgmcally reactive
conprises 35 polyners and/or copol yners of eit

10

15

20

25

30

35

The web-formed semi-manufactured material 2, 3 or'2', 3
is joined with the underlying secondary backing layer 5,
5', respectively, by means of an interleafing adhesive
layer 4, 4', respectively, and with simultaneous heat ap-
plication to form the web-formed floor covering 1, 1°',
respectively, according to the invention. The web-formed
floor covering is subsequently cut into wall-to-wall car-

pets or carpet tiles with the desired sizes.

The organic polymer-containing binder 4, 4', respec-
tively, which is activated by a heat application, has a
reaction temperature which is lower than the melting tem-
perature for the majority of the fibre material content
in the fibre structure. By the application of heat the
binder is heated to a temperature in the interval 60-250
°C, the heat application of course depending on the reac-
tion temperature of the binder, which is adapted to the
melting temperature for the majority of the fibre mate-

rial type in the fibre structure, as will be explained in
the following.

As previously mentioned the emulsion binders may be'in
the form of polymeric particles in aqueous solution, the
emulsion binders can be divided into the groups chemi-
cally reactive binders and thermoplastic binders. The

chemically reactive emulsion binders may be based on base

polymers and copolymers of polystyrene butadiene, poly-
acrylate, polystyrene acrylate, polyvinylacetate and ni-
trile butadiene. As regards the thermoplastic emulsion
binders they are thermoplastics dispersed in suspension
to form a paste. The thermoplastics may be based on poly-
mers and copolymers of polyolefines, polyester,
polyanides etc. This type of binder is especially used
when it is desired to be able to re-cycle the floor cov-
ering and the materials in the composite construction.
E.qg. polyolefine—containing binder is used when the car-



.en€, pol yacryl at e, polystyrene'acrylate; pol yv

. but adi ene.

the chem cally reactive binder further conpri
A floor covering material according to cll@ m
adhesive |l ayer (4) conprises
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A, featreoipgTniltril e
A floor covering nmaterial aqc&&érﬂgﬁéd c?ﬂE 5 wherein

wps BEC 1998

pet construction contains polypr ne and/or polyethyl-

ene fibres.

The adhesives may also be present in the form of 100%
pure thermoplastics based on polymers and copolymers of
polyolefines, polyesters and polyamides. The thermoplas—
tics are applied onto the semi-manufactured material'and
the fibre structure of the secondary backing layer in dry
state. Use may be made of several different application
and lamination methods, e.g. powder application or melt
application (hot melt).

By the powder application the thermoplastic binder is ap-
plied in powder form between the web-formed semi-
manufactured méterial and the web—-formed secondary back-
ing layer, whereafter the layers are pressed together un-
der heat impact, so that the thermoplastic is activated,
melts and adheres the two layers to form the finished

web-formed floor covering material.

By melt application the thermoplastic binder is heated to
a liguid mass which is positioned e.g. by extrusion be-
tween the web-formed semi-manufactured material and sec-
ondary backing layer which subsequently are pressed to-
gether e.g. between rollers. Under subsequent cooling the
liquid binder hardens, and the two layers are retained
fixedly together to the finished web-formed floor cover-
ing material.

The binders consisting of 100% thermoplastic materials
are used particularly advantageously when the floor cov-

ering is composed of mutually compatible and consequently
re-cyclable materials.

Furthermore, it is important to indicate that the adhe-

sive layer can comprise several layers - laid on one by

S a thermopladtitc filler.
i fder of the

9.



: ‘ [ro ,
10 t hernopl astics di spersed in a suspension sp ias tof4o#inSHEpast e. 10.

A floor covering material according to claim1, ein't r of the
adhesive layer (4) is a therno- 15 plastic powle v or _
thernopl astic hot nmelt ad- hesive. 11. A20 oor ¢o eiﬂ£§ﬁ¥%?§V| ccording
to one or nore of the claims 8-10, wherein the {h rise 20
pol ynmers and/ or copol yners of either polyolefings, poly- ester or|

pol yam des. one. For example can a layer of polyacryilatex comprising

a polyethylene filler be laid as a precoat layer whereaf-
ter a hotmelt layer or a powder adhesive layer of poly-
ethylene can be laid as a secondary adhesive layer. An-

5 other example could be applying a hotmelt layer as a pre-
coat with a lower viscosity than the preceding binder
layers (hotmelt or powder layers).

In the following the composition of the secondary backing

10 layer 5, 5', respectively, is explained.

A typical construction of the backing layer is a fibre
structure having a weight of about 300 g/m?, with 80%
polypropylene fibres having a length of 60-100 mm in ap-

15 prox. 5-13dtex and 20% stretched out high density poly-
ethylene fibres having a length of 60-100 mm in 7-20dtex.
By blowing through the fibre structure with hot air of
approx. 110-140 °C the non-stretched HDPE-fibres are sof-
tened, and contract additionally 30%. The polypropylene

20 fibres are not influenced during the blowing through with
hot air. The HDPE-fibres contract around and adhere to
the PP-fibres which hereby are fixed and locked in the
fibre structure. Hereafter the back of the fibre struc-
ture may be calendered. Hereby a fibre structure is cre-

25 ated which possesses both vertical strengths and dimen-
sional stability as well as horizontal stability.

In another typical embodiment of the secondary backing
layer the fibre structure has a weight of 600 g/m® and
30 comprises 100% polypropylene fibres. Here a broad molecu-
lar weight distribution in polypropylene is utilized -
the shorter molecule chains are first softened and util-
ized for adhering together and fixation of the fibres.

35 The fine strength and dimensional stability properties of
the secondary backing layer are thus achieved by the said



.12.7 A floor covering material according to C'ﬂEP@AC[NMW?r§H Tthe

“internedi at e adhesive |ayer (4) conprises 25 ES e I ve | ayer
(precoat layer) for inproving the retention o ile materfal(s) to the
primary backing layer (3) and a secondary2hdhg¢si ve0 WY npel 1ayer) for

securing the retention of the secondary back-

layver (5) t

he primary

backi ng | ayer (3). 30 13. A floor covering material according to claim12,

wherein the pre oat % con r|1s1e flgre ueous—erut-si-on
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er—f ion in the structure. The calen-
dering of the back contributes to a homogeneous surface
without loose-hanging fibre material. Hereby the finished
floor covering material can be fixedly adhered to under-
lying floor or foundation by existing adhesion methods,
such as double-adhering tape, tackifiers or glue. It is a
further advantage of the homogeneous surface that the
back visually has been imparted with an even textile-like
surface which may contribute in making the finished floor
covering more exclusive in connection with sale and mar-

keting.

Embossing and printing on secondary backing can also be

means to improve the visual appearance of the floor cov-
ering.

The installation of broadloom carpets having a construc-
tion according to the invention gives a number of advan-
tages. The fact that the broadloom carpet of the inven-
tion has a dimensional stability similar to that of car-
pet tiles and that it has a homogenous surface makes it
possible to install it by using tackifier as opposed to
the technique applied to-day where broadloom carpets are
glued down to the-sub—floor by means of a permanent glue.
The reason why permanent glue is used to-day is that
broadloom carpets which contain chalk etc., shrink and
extend due to changeé in temperatures and humidity. If a
tackifier is used on such a carpet, unstability and sub-
sequently wrinkles may occur. If a tackifier is used in
connection with installation of broadloom carpets accord-
ing to the invention, major cost.savings are achieved due
to reduced binder quantity and the fact that the binder
is easily removed after use. Thus problems in connection
with removal of permanent glue, levelling and repair of
sub-floors are avoided.



bi hder optionally conprising a t her mopl ast i c| fREPLACEMIAS SHERT | A 1 oor

- covering material according to claim12, whef epf—the--bi nder—i 4 a

pol yacrylic | atex, an SBR-I atex 36 or styfehe_.ac a | 4t gx optionally
conprising a poly- ethylene filler. 15. 22AF oop%cbétrtbﬁﬁ matleri al
according to claim12, :

It should be mentioned that for such uses of floor cover-
ing which call for low electrical surface and transition
resistance, e.g. lower than 10° ohm the fibre structure
may be admixed with easily conducting fibres, or be im-
5 pregnated with an easily conducting liquid. By use of as
much as 5% of either steel fibres or copper and nickel
coated fibres, or by the said impregnation of the fibre
structure by approx 0.8% of an easily conducting liquid,
the backing may be imparted with electrical surface-

10 transition resistance down to 10° ohm measured according
to DIN 54345.

A carpet tile 11 (figure 4) comprises a secondary backing
layer 12, a binder layer 13 and a top layer 14. The last-
15 mentioned consists of a primary backing layer 15 and
threads 16 stitched therein. Secondary backing layer 12
and binder layer 13 are relatively flexible and light and
each comprise re-usable material, for example a re-usable
polymer.
20
The re-usable polymer of the secondary backing layer 12
and/or binder layer 13 can be moisture-proof. The shape
and dimension stability of tile 11 is hereby increased
considerably, as the material of the secondary backing
25 layer 12 and/or binder layer 13 can then absorb practi-
cally no moisture. Backing 12 can be manufactured for
this purpose of for instance non-woven polypropylene,
while as binder 13 can be used a mixture of latex and
polyethylene. The exact mixing ratio of the binder compo-
30 nents can be véried in order to obtain specific proper-
ties in specific carpet constructions. An exemplary mix-
ture might e.g. contain 40% SBR latex ahd 60% polyethyl-
ene. To increase the stability of tile 11 a material is
preferably used for the primary backing layer 15 which
35 corresponds closely with secondary backing layer 12 in

respect of its most important properties. A suitable



.5 wherein the secondary adhesive | ayer conpri segfguﬁ"él t "ﬁdgﬁési]ve,

- preferably a pol ypropyl ene, polyethylene or cq- {pol yester nelt adhesive.
16. A floor covering material accordi n% to gl §i N0 S2PECA99Pher ¢i n t he
secondary adhesive | ayer conprises a the D- @l gsti c powder adhesi ve,
preferably a pol yet hyl ene powder adhesive. 17. A-ftoor—coveri fg materi al

according to claim 12, 15 wherein the secondqry adhesive |ayer [conprises
an aqueous enylsion Bindeh; sPTElA B & GARRNY ek hyT N BY %pun

bonded polyester. The above materials not only result in

a stable carpet tile 11 which is moreover to a very great
extent reusable, whereby a significant reduction of the

5 amount of waste for dumping or burning is already
achieved, but they also result in a considerable reduc-
tion in the tile weight per se, whereby the amount of
waste is reduced still further. Other combinations of
materials and layer thicknesses are of course also con-

10 ceivable with which a stable, easily processed and light
tile 11 is obtained.

The specific weight of secondary backing layer 12 can for
instance be in the order of 300 grams per square metre
15 through use of the above described materials, while
binder layer 13 can have a specific weight of for in-
stance about 900 grams per square metre. Herewith the
secondary backing 12 and binder layer 13 in this embodi-
ment together represent between 35 and 70% of the total
20 tile weight, since a typical top layer 14, which may have
a thickness of several millimetres, will have a specific
weight in the order of 500-2,000 grams per sdquare metre
(in the embodiment roughly 1,100 grams per square metre
for the threads 16 and about 100 grams per square metre
25 for the primary backing 15). The specific weight of the
carpet tile 11 thus amounts in total to roughly 2.4 kilo-
grams per square metre, therefore'approximately half a
conventional carpet tile. By selecting re-usable material
for secondary backing 12 and/or binder 1layer 13, less
30 than 200 grams per square metre of the original material
remains for dumping after use and incineration.

Because the material of carpet tile 11 is relatively
flexible and light it is simple to roll up. This makes it
35 possible to wind the carpet onto broadloom rollers and

supply it either as broadloom carpets or as carpet tiles,



di ene copol yner | at ex conprising a pol yet hyl end REPLAGE i U SHEER| por
. covering material according to claim1l 20 mhere!ﬂ"ar'leas econdary

backi ng layer (5) and/or the adhesive |ayer (4) [ bgtantially
re-usable material. 19. A floor covering?%mterifal g@é&?ﬁ?d&“ tofclhaim18, 25
ng materi al

wherein the re-usable material is a polyner. 2Q. |
according to claim18 or 19, wherein the re-us: bIe material is

Toi sture-pr O%’ierse%y Zlg'dr Air];slt?a(i)rrlcgoverl I.:’.%tlve 6]?:Lto{: L'eUllfljég par;':my fof the

floor of a room area can be fitted with broadloam carpet,

while a more intensively used part of the area, for in-
stance a passageway, can be laid with identical carpet

5 tiles which after a period of time can be easily re-
placed. Considerable savings are thus achieved in carpet-
ing costs while the gquantity of waste material is also
greatly limited in this way.

10 A method of manufacture wherein carpet is produced in
these two forms is depicted schematically in figure 5.
Herein the separately formed secondary backing 12 and top
layer 14 wound onto rollers 17 and 18 respectively-are
pressed onto one another between two pressure rollers 19

15 after a layer of binder 13 has first been applied to the
top layer 14 from a reservoir 20 with an outlet opening
21. The carpet 22 obtained between the pressure rollers
19, optionally after heating or drying, is finally wound
onto broadloom rollers 23 and at a later stage optionally

20 partly cut into carpet tiles 11. A producer can thus sup-
ply in simple and inexpensive manner two well matched
products, i.e. broadloom carpet and identical carpet
tiles cut therefrom.

25 In the following examples are given of specific construc-

tions of the fibre structure of the secondary backing

layer:
1.1
30 Weight: 300 g/m’
Material: 100% polypropylene (DSC curve fig. 8)
Fibre mixture: 5/11/15dtex, 60[1@[?0/90 mm
Heat treatment: Calendering on thé back within the

temperature interval 150-190 °C.
35



precedlng cl ai s, mhereln t he secondary backi ng | ayer_(5) canpri ses-—---,

* pol ypropyl ene and t he adhesive | ayer
covering material

| ayer (2,3) consists of
stitched therein
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1.2
Weight:

Material:

Fibre mixture:

Heat treatment:

1.3
Weight:

Material:

Fibre mixture:

Heat treatment:

1.4
Weight:

Material:

Fibre mixture:

Heat treatment:

(4) poly-

300 g/m?

et hyl
according to any of the preceding

37 a primry cki ng | ayer|

70% polypropylene

and 30% polyethylene

9)

Polypropylene 5/11/15dtex,
Polyethylene 7-20dtex,

ama = e s et

| A e
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b top

(DSC curve fig.

60-100 mm.

8)

(DSC curve fig.

60-100 mm

A) Blowing through with hot air

in the temperature

130-150

°C

interval

B) Calendering on the back at

140-180

600 g/m®
70% polyester
10)

°C.

(PET,
and 30% copolyester

DSC curve figqg.

fig. 11)

Polyester 7/15dtex, 60-80 mm

Copolyester 6,7dtex, 60-80 mm

A) Blowing through with hot air
in the temperature interval
150-230 °C. '

B) Calendering on the back at
200-260 °C.

600 g/m?

70% polyamide 6 and 20% copolyamide

(DSC curve fig.

Polyamide 6 5/11/15dtex,
Copolyamide 4,2/1ldtex,

12)

60/80 mm
50/80 mm

IR-radiation in the temperature in-
terval 120-220 °C.

(DSC curve



(2) and the primary backing layer (3) and the secondary backing | ayer (5)
rare each formed by a non-woven sheet. 5 23. A floor covering nmateri al
according to claim22, wherein the primary backing |ayer (3) conprises a
pol yes- ter. 24. A nethod of producing a2fl oor covering material (1) 10
according to claim1l, conprising the steps of initially producing a
web-formed sem -manufactured mate- rial conprising a pile material (2)

retained to ri.mar cking | ayer _(3),
é3.[rpthe ¥0bewing exgmplgs)are given of expedient embodi-

ments of the floor covering according to the invention:

2.1 (5/32 gauge looppile)

5 Pile material: 100% polypropylene, filament vyarn,
650 g/m?
Primary backing
layer: 100% polypropylene, woven 120 g/m’
Adhesive layer: 100% polyethylene melt adhesive
10 (supplied by Hiils AG, Germany, or Dow

Chemical, USA) 400 g/m’
Secondary backing

layer: As in example 1.1, the weight may,
however, be larger, e.g. 450 g/m>.
15 Total weight: 1620 g/m?, see fig. 1.
Disposal level: Material recycling by melting.

2.2 (1/8 gauge cutpile)

Pile material: 100% polyester spun yarn 800 g/m?

20 Primary backing
layer: 100% polyester spunbonded 120 g/m?
Adhesive layer: 100% copolyester melt adhesive

(supplied by Ems Chemie, Domat-Ems,
Switzerland, under the trade name

25 Griltex 11) 400 g/m®
Secondary backing
layer: 100% polyester 500 g/m?
Total weight: 1820 g/m?, see fig. 2.
Disposal level: Partial material recycling by melting

30 and chemical treatment.




.15 heating a web-forned secondary backing |ayer (5) having a specific

“wei ght of 70-1000 g/ n2 and conprising a needled fibre structure of
essentially non-noi sture absorbi ng thernopl astic, pol yner-containing
continuous or staple 20 fibres to a tekerature at |east corresponding to
the | owest softening tenperature for the fibre materials in the fibre
structure so as to provide an interfixation of the fibres, 25 joining

the back sige, ?Exlbhgaué’gbéﬁ%ﬁ& sem -

Pile material: 100% polyamide-filament yarn 1100
g/m°
Primary backing
5 layer: 100% polyamide woven 140 g/m"
Adhesive layer: Paste adhesive based on copolyamide

(supplied by Ems Chemie, Domat-Ems,
Switzerland, under the trade name
Griltex 8) 250 g/m’

10 Secondary backing

layer: 100% polyamide 600 g/m~ or as in ex-
ample 1.4
Total weight: 2090 g/m?, see fig. 1.
Disposal level: Partial material recovery by melting
15 down and chemical treatment.

2.4 (1/4 gauge looppile)

Pile material: 100% polyamide-filament yarn 1000
g/m?
20 Primary backing
layer: 100% polypropylene woven 120 g/m?
Adhesive layer: Modified pre-coat 800 ¢g/m* and modi-

fied binder 480 g/m* based on car-
boxylated styrene acrylate copolymer
25 with polyethylene filler (supplied by
Dow Benelux, Tessenderlo, Belgium)
Secondary backing

layer: As in example 1.1
Total weight: 2700 g/m’, see fig. 1. -
30 Disposal level: Energy recoveryzb§gincineration.
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manuf actured material (2, 3) with the web-fornmed backing | ayer (5) by

I nterl eafing an adhesive |ayer (4), said ad- hesive |ayer conprising an

or gani ¢ pol yner-cont ai ni ng bi nder having a reaction tenperature which is
| ower than 30 the nelting tenperature #8r the najority of the fibre ma-
terial content in the fibre structure and activating the binder by heat
application, so as to provide an essen- tially non-noisture absorbing

bonded adhe%ﬁ%gdf%%% ééﬂqe cutpile)
Pile material: 100% wool, 1100 g/m?
Primary backing
layer: 100% polypropylene woven 120 g/m?

5 Adhesive layer: Modified pre-coat 750 g/m®> and modi-
fied binder 450 g/m’ based on car-
boxylated styrene butadiene copolymer
with polyethylene filler (supplied by
Dow Benelux, Tessenderlo, Belgium)

10 Secondary backing

layer: As in example 1.1
Total weight: 2720 g/m?, see fig. 1.
Disposal level: Energy recovery by incineration.

15 2.6 (1/8 gauge cutpile)

Pile material: 100% polyamide, filament yarn 1100
g/m?
Primary backing
layer: 100% polyester, spun bonded 120 g/m?
20 Adhesive layer 1: Modified precoat based on carboxy-

lated styrene acrylate copolymer
(supplied by Dow Benelux) 450 g/m?
Adhesive layer 2: 100% polypropylene melt adhesive
(supplied by Hiils/Dow) 200 g/m’
25 Secondary'backing: As in 1.1, the weight may, however,
be larger, e.g. 600 g/m?, 450 g/m?
Total weight: 2320 g/m?.
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i'38 Qﬁnding the material (1) onto broadl oomrollers

the materi al
according to
i s heated by

wherein the web-

10

15

20

25

30

35

whol Iy or partially into carpet tiles

b RBRMERT SR

claim 24, wherein the web- fornmed secpnflary backi ng

cal ander- ing to a tenperatuf® essent |all g ®ipEt M997he
from110 [err]C to 260 [err]C 10 26. A et hod

c¢ording to cla

y'

utting
d

ayer (5)

i ht erval
24,

2.7 (5/32 gauge looppile)

Pile material: 100% polypropylene,
2

g/m

filament yarn 6Q0

Primary backing: 100% polypropylene, woven 100 g/m?

Adhesive layer 1: Modified precoat based on carboxy-

lated styrene acrylate
polyethylene as filler

Dow Benelux) 400 g/m®

Adhesive layer 2: 100% polyethylene melt adhesive
(supplied by Hiils/Dow) 200 g/m?

Secondary bécking: As in 1.1, the weight may,

be larger, e.g. 450 g/m’, 300 g/m

Total weight: 1600 g/m?.

2.8 (1/10 gauge cutpile)

copolymer,
(supplied by

however,

Pile material: 100% polyamide, spun-yarn 800 g/m’
Primary backing: 100% polyester, spunbonded 120 g/m?
Adhesive layer 1: Modified precoat based on carboxy-

lated styrene acrylate

copolymer,

polyethylene as filler and 300 parts

aluminiumhydroxide
Benelux) 600 g/m?

(supplied by Dow

Adhesive layer 2: 100% polyethylene melt  adhesive

(supplier Huls/bow)

Secondary backing: As in 1.1, the weight may,

be lower, e.g. 450
Total weight: 2320 g/m?.

2.9 (1/8 gauge cross over cut)

200 g/m?

g/m?, 600 g/m?.

Pile material: - 100% polyamide, filament vyarn,

2

g/m

however,

1000

Primary backing: 100% polyester, spunbonded 120 g/m?
Adhesive layer 1: Modified precoat based on carboxy-

lated styrene acrylate

copolymer,

polyethylene as filler and 200 parts



fo;ned secondary backing layer (5) is heated by bl ow ng through hot air to

-a tenperature essentially within the interval from110 [err]C to 260

[err]C. 15 27.

secondary backing layer (5) is heated by3pnfra-red'radiation to a
tenperature essentially within the inter- val from 110 [err]C to 260

[err]C. 20 28.

adhesi ve | ayer conprises a pre-agghhigghg
of the web-fornmed sem -

10

15

20

25

30

Benelux) 600 g/m2

Adhesive layer 2: 100% polyethylene powder adhesive
(supplied by Hiils/Dow), 200 g/m"

Secondary backing: As in 1.1 the weight may, however, be
lower, e.g. 300 g/m?, 450 g/m".

Total weight: 2370 g/m?.

As previously mentioned the fibre structure can advanta-
geously be made from a combination of two different fibre
material types, where the core of the individual fibres
is constituted by one fibre material type, and a surface
is constituted by another fibre material tvpe (bi-
component fibres). E.g. fibres with polypropylene core
and with a polyethylene surface may be used. DSC-curve
for a typical fibre of this type is shown on fig. 6. Use
may also be made of polyester fibres with polyester core
having a melting point of about.256 °C and with polyester
having a melting point of about 225 °C, DSC-curve for a
typical fibre of this type is shown on fig. 7, or with

another polyester composition having a melting peoint e.g.
of 140 °C.

Testing of samples of floor covering embodiments accord-
ing to the examples 2.i-2.9 hés been carried out and com-
pared with conventional bitumen tiles by the Danish Tech-
nological Institute according to ISO 34551/1-1981(E) with
a view to determining residual ash percentage at total

incineration at 600 °C. A representative example of the
results are shown in Table A.
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A nmet hod according to claim24, wherein the interne- di ate
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@
ananufactured top layer (2,3) or on the upper side of the se

-layer (5), prior to joining thereof. 25 29. A nethod agﬁ@[_mmmﬁﬁf%.
wherein the interne- diate adhesive |layer (4) conpris '
layer (precoat layer) and a second adhesi3de |ayer (bihd Iaxﬁgg*ﬁﬁa
first precoat |ayer being first applied to 30 t he bac o]
| ayer (2,3) whereafter the sec- ond adhesive |ayer is aEBLke '
secondary backing | ayer prior to joiniﬁgBigeaeof.

Ash, percentage by mass

5 of the Conventional bitumen carpet tile
Test no. Total sample, incl. Under part of
pile and under part the sample *)
10 == ==
45.9 65.2
2 44.3 65.8
Mean values 45.1 65.6
15 e
Mass of test approx.4.5 g approx. 3.0 g
specimen '
20 e ———————————————————————

Ash, percentage by mass
of the New Development

25
Test No. Total sample, incl. Under part of
pile and under part the sample *)
30 2 .
Mean values 0.9 ' 1.0
Mass of test specimen approx. 1.8 g approx. 0.4

35 *) The pile was separated from the under part of the ad-
hesive layer.



30. A nethod according to claim?24 further conprising 35 cutting the
“finished produced web-fornmed floor covering material (1) at |east crossw se
of the direction of ad- vance to form fl oor covering pieces in the
desired size, e.g. for use as carpet ti 13%. 31. A nethod accor di ng to claim

24 for manufacturing a 5 fl oor covering material (1) by formng a top
| ayer (2, 3)

Many different material combination may be used in the
composite layers of the floor covering as long as the
secondary backing layer comprises a needled fibre struc-
ture of thermopiastic polymer-containing fibres.being in-
5 ter-fixated by heating, and as long as the adhesive layer

comprises a polymer-containing binder which is activated
by heat application.




sconprising a primary backing layer (3), formng a secon-
(5) and bringing themtogether and, by interleafing a blndel FI ﬂ i“
mutually joining the top layer (2, 3) and Sge secondary back

wherein 10 the stiffness and ] secondary backi ng Iayer

(5) and the binder |ayer (4) irRENﬁ@EMBNEdﬁMETh t the thus fornmed fl oor
covering material has a suffigie grrenstomptihbi lity under climatic

changes for apphi ga4 & @1 as ¢a onparatively | ow wei ght
and, 15 after bei ngforrred thelf ﬁ%ﬁd@@ ng paterial is wound

QJ

1. A low-stretch floor covering material (1) applicable

5 both as wall-to-wall (broadloom) carpets and as carpet
tiles, said material exhibiting both a dimensional sta-
bility under climatic changes and the ability to be wound
onto broadloom rollers, the floor covering material com-
prising (1):

10 o
a primary backing layer (3)
a pile material (2) retained to said primary backing
layer (3) so as to form a top layer (2,3), and

15

.an underlying secondary backing layer (5) comprising a
needled fibre structure of essentially non-moisture ab-
sorbing thermoplastic, polymer-containing continuous or
staple fibres which are inter-fixated by heating to a
20 temperature at least corresponding to the lowest soften-
ing temperature for the fibre materials in the fibre

structure,

said seéondary backing layer (5) being retained to the

25 back of said primary backing layer (3) by means of an in-
termediate adhesive layer (4) comprising an organic,
polymer-containing binder which can be activated by heat
application and has a reaction temperature which is lower
than the melting temperature for the majority of the fi-

30 bre material content in the fibre structure, said binder
being essentially non-moisture absorbing after bonding
thereof,

whereih.the secondary backing layer (5) has a specific
35 weight of 70-1000 g/m?.



onto so-called Qr
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2. A floor covering material according to claim 1,
wherein the secondary backing layer has a specific weight
of 100-600 g/m?, preferably 300-600 g/m?.

3. A floor covering material according to claim 1,
wherein the thermoplastic fibre materials are selected
from the group consisting of polymers and copolymers
based on polyolefines, preferably polypropylene and poly-

ethylene; polyesters, polyamides and polyacrylates and
combinations hereof.

4, A floor covering material according to claim 1,
wherein the thermoplastic fibre materials comprise at
least two different fibre material types having a soften-
ing temperature difference of at least 10 °C between the
fibre material type with the lowest softening temperature

and the fibre material-type with the second lowest sof-
tening temperature.

5. A floor covering material according to claim 1,
wherein the fibre structure comprises thermoplastic fi-
bres which are produced by a combination of two different
fibre material types (bi-component fibre), the cores of
the individual fibres being constituted by one fibre ma-
terial type, and the surface being constituted by another
fibre material type.

6. A floor covering material according to claim 1,
wherein the binder of the adhesive layer (4) is an emul-
sion binder which is constituted by an aqueous solution
of polymeric particles.

7. A floor covering material according to claim 6,
wherein the binder is chemically reactive and comprises

polymers and/or copolymers of either polystyrene butadi-
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ene, polyacrylate, polystyrene acrylate, polyvinylacetate
or nitrile butadiene.

8. A floor covering material according to claim 7,
wherein the chemically reactive binder further comprises
a thermoplastic filler.

9. A floor covering material according to claim 6,
wherein the binder of the adhesive layer (4) comprises
thermoplastics diSpersed in a suspension so as to form a
paste.

10. A floor covering material according to claim 1,
wherein the binder of the adhesive layer (4) is a thermo-

plastic powder adhesive, or a thermoplastic hot melt ad-
hesive.

11. A floor covering material according to one or more
of the claims 8-10, wherein the thermoplastics comprise
polymers and/or copolymers of either polyolefines, poly-
ester or polyamides.

12. A floor covering material according to claim 1,
wherein the intermediate adhesive layer (4) comprises
both a first adhesive layer (precoat layer) for improving
the retention of the pile material(s) to the primary
backing layer (3) and a secondary adhesive layer (binder
layer) for securing the retention of the secondary back-
ing layer (5) to the primary backing layer. (3).

13. A floor covering material according to claim 12,
wherein the precoat layer comprises. an aqueous emulsion
binder optionally comprising a thermoplastic filler.

14. A floor covering material according to claim 12,

wherein the binder is a polyacrylic latex, an SBR-latex

NT SHEET | "
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ex optionally comprising a poly-
ethylene filler.

15. A floor covering material according to claim 12,
wherein the secondary adhesive layer comprises a melt ad-
hesive, preferably a polypropylene, polyethylene or co-
polyester melt adhesive.

16. A floor covering material according to claim 12,
wherein the secondary adhesive layer comprises a thermo-
plastic powder adhesive, preferably a polyethylene powder
adhesive.

17. A floor covering material according to claim 12,
wherein the secondary adhesive layer comprises an aqueous
emulsion binder, preferably a carboxylated styrene buta-

diene copolymer latex comprising a polyethylene filler.

18. A floor covering material according to claim 1
wherein at least the secondary backing layer (5) and/or

the adhesive layer (4) comprise a substantially re-usable
material.

19. A floor covering material according to claim 18,

wherein the re-usable material is a polymer.

20. A floor covering material according to claim 18 or

19, wherein the re-usable matériql is moisture-proof.

21. A floor covering material according to any of the
preceding claims, wherein the secondary backing layer (5)

comprises polypropylene and the adhesive layer (4) poly-
ethylene.

22. A floor covering material according to any of the

preceding claims, wherein the top layer (2,3) consists of
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a primary backing layer (3) and threads stitched therein
(2) and the primary backing layer (3) and the secondary

backing layer (5) are each formed by a non-woven sheet.

23. A floor covering material according to claim 22,
wherein the primary backing layer (3) comprises a polyes-
ter.

24. A method of producing a floor covering material (1)

according to «c¢laim 1, comprising the steps of

initially producing a web-formed semi—manufactured mate-
rial comprising a pile material (2) retained to a primary
backing layer (3),

heating a web-formed secondary backing layer (5) having a
specific weight of 70-1000 g/m* and comprising a needled
fibre structure of essentially non-moisture absorbing
thermoplastic, polymer-containing continuous or staple
fibres to a temperature at least corresponding to the
lowest softening temperature for the fibre materials in
the fibre structure so as to provide an interfixation of
the fibres,

joining the back side of the web-formed semi-
manufactured material (2, 3) with the web-formed backing
layer (5) by interleafing an adhesive layer (4), said ad-
hesive layer comprising an organic polymer-containing
binder having a reaction temperature which is lower than
the melting temperature for the majority of the fibre ma-
terial content in the fibre structure and activating the
binder by heat application, so as to provide an essen-
tially non-moisture absorbing bonded adhesive layer (4),
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Winding the material (1) onto broadloom rollers and op-
tionally cutting the material wholly or partially into
carpet tiles.

25. A method according to claim 24, wherein the web-
formed secondary backing layer (5) is heated by calander-

ing to a temperature essentially within the interval from
110 °C to 260 °C.

26. A method according to claim 24, wherein the web-
formed secondary backing layer (5) is heated by blowing
through hot air to a temperature essentially within the
interval from 110 °C to 260 °C.

27. A method according to cla_im 24, wherein the web-
formed secondary backing layer (5) is heated by infra-red

radiation to a temperature essentially within the inter-
val from 110 °C to 260 °C.

28. A method according to claim 24, wherein the interme-
diate adhesive layer comprises a pre-application of the
binder on the back side of the web-formed semi-
manufactured top layer (2,3) or on the upper side of the

secondary backing layer (5), prior to joining thereof.

29. A method according to claim 24, wherein the interme-
diate adhesive layer (4) comprises a first adhesive layer
(precoat layer) and a second adhesive layer (binder

layer), said first precoat layer being first applied to

the back side of the top layer (2,3) whereafter the sec-

ond adhesive layer is applied to the secondary backing
layer prior to joining thereof.

30. A method according to claim 24 further comprising
cutting the finished produced web-formed floor covering

material (1) at least crosswise of the direction of ad-
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vance to form floor covering pieces in the desired size,

e.g. for use as carpet tiles.

31. A method according to claim 24 for manufacturing a
floor covering material (1) by forming a top layer (2,3)
comprising a primary backing layer (3), forming a secon-
dary backing layer (5) and bringing them together and, by
interleafing a binder layer (4), mutually joining the top
layer (2,3) and the secondary backing layer (5), wherein
the stiffness and the material of the secondary backing
layer (5) and the binder layer (4) are chosen such that
the thus formed floor covering material hag a sufficient
dimension stability under climatic éhangeé for applica-
tion as carpet tile and a comparatively low weight and,
after being formed, the floor covering material is wound
onto so-called broadloom rollers and cut partially into
carpet tiles.

32. Installation of a floor covering material according
to claims 1-23 or as manufactured by the method according

to claims 24-31 to an underlying floor by use of tacki-
fier.

* c L M S *
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A low-stretch and dimensionally stable floor covering

ABSTRACT

A low-stretch and dimensionally stable floor covering (1)
comprising polymer-containing pile material (2) which is

retained to a polymer-containing primary backing (3), to
the back of which an underlying secondary backing layer

(5) is retained by means of an interleafing adhesive layer
(4). The secondary backing layer (5) comprises a needled
fibre structure of thermoplastic,

staple fibres being

The adhesive layer (4) comprises an organic,
polymer-containing binder which 1is

application.

polymer-containing,
continuous or

inter-fixated by
heating.
activated by heat
According to the invention, at least the
secondary backing layer and/or the binder layer comprise a
substantially re~usable materisl, for instance a moisture-
proof plastic. Thereby the floor covering is stable, light

and produces at the end of its useful life comparatively

little residual waste. Furthermore, the stiffness and the

material of the secondary backing layer and the binder
layer are chosen such that the thus formed carpet has a

sufficient stability for application as carpet tile and

can be rolled up relatively easily and,

after being
formed,

the carpet is wound onto so-called broadloom
rollers and cut partially into carpet tiles. Such a method
makes it possible in simple manner to manufacture well

matched carpet tiles and broadloom carpets in the same
production process.

Fig. 1
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