1 0'5 MAY 2004 Mol di ng made from Pol yur et hane and Process for its
Production The invention relates to a nolding made from pol yuret hane, in
particular a seat cushion, and a process for its producéiaf ,mﬂe process
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Patent EP 511570 protects improved gels made from polyols and polyisocyanates
having low characteristic, which are produced from mixtures of long-chain and short-
chain polyethers. Cushions in shoes, on bicycle saddles and on seat surfaces, supports
to avoid and prevent injuries, face masks and upholstery under riding saddles, may be
mentioned, inter alia, as possible applications.

The high weight and the high thermal capacity of seat cushions made from pure gel
are disadvantageous. The high thermal capacity may lead to a cold seat feeling, since
body warmth is removed perceptibly to heat a complete cushion made from gel.

The object of the invention now consists in overcoming the afore-mentioned
disadvantages in the state of the art and to combine particularly good spring and
damping properties of the molding in the load direction with pleasant seat comfort.

To achieve this object, the invention provides a molding made from polyurethane
which is composed of at least two different polyurethane materials, namely of at least
one polyurethane gel and at least one polyurethane foam, which are arranged in at
least two different spatial regions of the molding, wherein the materials are joined by
the implicit adhesive properties during production of the urethane.




To achieve this object, the invention provides a nolding nade from

- pol yuret hane which is conposed of at |east two different pol yurethane
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foam or a foam block may be surrounded at least partly by a gel.

In a further development of the invention, the molding is designed as a seat cushion,
wherein a textile cover layer is additionally present preferably at least on the side on
the seat panel side. This applies particularly when a film has been used during rear-
foaming. In this case, the cushion is conventionally covered later.

If textiles are used externally in this embodiment of the invention, they should be
sealed to be vacuum-tight towards the gel side. The use of a textile cover material
directly as a covering layer is therefore not possible for simple, coarser textiles, since
penetration of the still liquid gel material into the textile should be prevented. Films
made from thermoplastic polyurethane or closed-cell, cut polyurethane foam, may be
used by way of example for depositing a textile covering material.

The conventional polyols and polyisocyanates are reacted with one another to produce
the polyurethane foam. The processing technology and the typical raw materials can
be found, for example in the “Polyurethane Handbook™, published by G. Oertel.

Raw materials, as described in European patents EP 57838 and EP 511570, may be
used for producing the gels.

The process for producing a molding made from polyurethane according to the
invention is characterized in that in a mould casting process, a molding made from a
polyurethane gel composition and a foamable polyurethane reaction mixture is




If textiles are used externally in this enbodi nent of the invention, they
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rethane raw material mixture is applied for the production of foam and then conditions
for foaming and curing of the molding are maintained in conventional manner - that is
a certain residence time with a certain temperature profile.

The preformed gel layer may, for exampie either be placed on the mould base or
attached to the mould lid.

In a further alternative embodiment, a preformed foam block may also be placed in
the mould, after which the mould is filled with a gel composition and the reaction
conditions for producing the polyurethane gel from the gel composition are
maintained.

The polyurethane gel is preferably produced from raw materials having an 1socyanate
functionality and a functionality of the polyol component of at least 5.2, preferably of
at least 6.5, also preferably of at least 7.5.

In preferred embodiments, the polyol component for producing the gel consists of a
mixture of

one or more polyols having hydroxyl numbers below 112, and

one or more polyols having hydroxyl numbers in the range 112 to 600, wherein the
weight ratio of component a) to component b) lies between 90:10 and 10: 90, the
isocyanate characteristic of the reaction mixture lies in the range from 15 to 59.81, and
the product of isocyanate functionality and functionality of the polyol component is at
least 6.15.




introduced into the nould preferably Iined with a covering |ayer, after
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As isocyanates for gel production, those of the formula QINCO)y, may preferably be

used, wherein n represents 2 to 4 and Q denotes an aliphatic hydrocarbon radical
having 8 to 18 C atoms, a cycloaliphatic hydrocarbon radical having 4 to 15 C atoms,
an aromatic hydrocarbon radical having 8 to 15 C atoms. The isocyanates may be used
in pure form or in the form of the conventional isocyanate modifications, such as
urethanisation, allophantisation or biuretisation.

The invention is described in more detail below using exemplary embodiments, which
should better explain the possible embodiments.

In one embodiment of the invention, a film or a textile, which is provided with a
vacuum-tight film, is deep-drawn in a seat mould. The underside of the mould later
represents the seat panel of the cushion. A freshly produced mixture of polyol and
polyisocyanate is then introduced in liquid form into this mould. These gel starting
materials completely or partly cover the seat panel after filling. After this mixture has
reacted completely or partly to form a polyurethane gel, in the next step a liquid or
pre-foamed mixture of polyurethane raw materials is introduced into the mould for the
production of mould foam. The mixture foams, the lid of the mould is closed and after
the curing time of conventionally between one to 10 minutes, the complete seat
cushion is removed from the mould.

In a further embodiment of the invention, the polyurethane gel is produced separately
and placed in the mould as a dimensionally stable gel in one piece or in sections. The
gel is positioned on the film or on the laminated textile. After foaming in the mould,
the gel is fixed at defined points of the seat panel by the polyurethane foam. Hence,
the gel may specifically improve the comfort. In this embodiment, it is also possible to




optionally fillers and/or additives known per se from pol yuret hane

chem stry, wherein the weight ratio of conponent (bl) to conponent (b2)
lies between 90:10 and 10:90, the isocyanate characteritiMayofy,t he
reaction mxture lies in the range fram 15 to 59.81, and the product of
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enbodi nents, which .should better explain the possible enbodinents. In one
enbodi ment of the invention, a filmor a textile, which is provided with a
vacuumtight film is deep-drawn in a seat nmould. The underside of the
nmould |ater represents the seat panel of the cushion. A freshly produced
m xture of polyol and polyisocyanate is then introduced in liquid form
into this nmould. These gel starting materials conpletely or partly cover
the seat panel after filling. After this m xture has reacted conpletely or
partly to forma polyurethane gel, in the next step a liquid or pre-foaned
m xture of polyurethane raw materials is introduced into the nmould for the
production of nould foam The m xture foanms, the |lid of the nould is closed
and after the curing time of conventionally between one to 10 m nutes, the
conpl ete seat cushion is renoved fromthe nould. In a further enbodi nent
of the invention, the polyurethane gel is produced separately and pl aced
in the nould as a dinensionally stable gel in one piece or in sections. The



gel is positioned on the filmor on the laminated textile. After foamng in
the nmould, the gel is fixed at defined points of the seat panel by the
pol yur et hane foam Hence, the gel may specifically inprove the confort. In
this enbodiment, it is also possible to -5 05 MAY NO4 pchtsiw\o@@ gel
cushion on the nould lid. It is thus Situated at the bot a Per f oam ng.
The seated feeling in a foam can thus advant ageously be conbined with the
pressure- distributing properties of the polyurethane gel. In athird
enbodi nent of this invention, cut polyurethane foamand the gel are joined
t o one anopPhemtlg}ainie reacting gel. This takes place for exanple in that
the gel is cast onto a deep-drawn filmor a vacuumtight textile, and then
the foamis placed on the inconpletely reacted gel. The intinate bond of
gel and foamis produced during the conpletion reaction. -6- 05 MAY 2004
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claim 1, characthegratdext bwe pdigurethase fii ng conpri ses an outer covering
| ayer which is inperneable particularly to the polyurethane gel. 3.
Mol ding according to claiml or 2, characterized in Hhat t he ol%uret hane
wherein said at least one polyurethane gel and said at least one pol?ure ane
foam are arranged in at least two different spatial regions of the molding,
wherein materials are joined by the implicit adhesive properties during

production of the urethane.

2. Molding according to claim 1, characterized in that the molding comprises
an outer covering layer which is impermeable particularly to the

polyurethane gel.

3. Molding according to claim 1 or 2, characterized in that the polyurethane
foam and the polyurethane gel are arranged in at least two Jayers one above

another.

4. Molding according to any one of claims 1 to 3, characterized in that a gel
layer is surrounded at least partly by foam or a foam block is surrounded at

least partly by a gel.

5. Molding according to one of claims 2 to 4, characterized in that the covering
layer consists of a film, in particular a polyurethane film, a polyvinyl
chloride film or leather or a textile material, in particular a microfibre

material.

6. Molding according to one of claims 1 to 5, characterized in that the molding

is a seat cushion.



foam and the pol yurethane gel are arranged in at |east two |ayers one above
another. 4. Ml ding according to any one of clainms | to 3, characterized in
that a gel layer is surrounded at |east partly by foam or oam bl ock is
surrounded at |east partly by a gel._5. Mlding accordingggéL%ﬁﬁéof cl ai s
2 to 4, characterized in that the covg?ing | ayer consists of a film in
particular a polyurethane film a polyvinyl chloride filmor |eather or a
textile material, in particular a mcrofibre material. 6. Mlding
according to one of claims 1 to 5, characterized in that the nolding is a
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pol yuret hane raw material mxture is then applied to the gel layer for
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a covering layer, preierably a Iq]?’n, or in that this covering layer is placed on

the bond matenal.

10. Process according to claim 8 or 9, characterized in that a freshly produced
mixture of polyol and polyisocyanate as gel composition is introduced into a
mould lined with a covering layer, in that a polyurethane raw material
mixture is then applied to the gel layer for production of foam, and in that
conditions for foaming and curing of the compositions are maintained in the

mould.

11. Process according to claim § or 9, characterized in that a preformed gel Jayer
is introduced into the mould preferably lined with a covering layer, in that a
polyurethane raw material mixture is then applied for the production of foam

and then conditions for foaming and curing of the molding are maintained.

12. Process according to claim 11, characterized in that the preformed gel layer

is either placed on the mould base or attached to the mould lid.

13. Process according to claim 8 or 9, characterized in that a preformed foam
block is placed in the mould, in that the mould is filled with gel composition
and in that the reaction conditions for producing the polyurethane gel from

the gel composition are maintained.

14.  Process according to one of claims to 8 to 13, characterized in that the gel

compositions are produced using raw materials of an isocyanate functionality



11. 'Process according to claim8 or 9, characterized in that a preforned
gel layer is introduced into the nould preferably lined with a covering

| ayer, in that a polyurethane raw naterial mxture is then applied for the
production of foam and then conditions for foam ng and curing of the
nol di ng are nmai ntained. 12. Process a@Cording to clain11115MHgﬂﬁbterized in
that the prefornmed gel layer is either placed on the nould base or
attached to the nould lid. 13. Process according to claim8 or 9,
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condi tions for produging t.he yuret hane gel from the gel conposition are
mai nt ai ned. 14.%5388§§89Q883?3ﬁ%g to one of clains to 8 to 13,
characterized in that the gel conpositions are produced using raw

material s gf an ey ARLEnL DGh B Bhihy 5 81300MANeEA4n and (e polyol
0 e polyo t of a

funcitionality conmponen at [east 5.2, preferably 6.5, in
particul ar of atompgrent forprodwingihs gekeengisso @imitue obne of clains 8 to 13,

Cpar act e{i zed :c%nteBaho&@ﬁolp&lsmﬁbinF%9ﬁmgaﬁmmﬁeg§b@bf:dmg;m@ the gel (i(igsi stz
of a mixture of one or noré polyo avi roxyl nu ow , an
one or nore poI§@F§fH5MWHﬂyﬂ§g@§%§Iyﬁ@ﬁﬁg%?m%ﬁs 1éeFHng?giﬁgﬁ% 600,
wherein the wei giHerdiatth® wedfhtaan@oBERdMPPNEND o) dopomgoted)b)l liesbdvevreen

90: 10 and 10:90,,.the i _ te characteristi t j jxture lies
in the range fﬁgﬂlI%“fﬁfé@qgiFogﬁﬁaﬁﬁgsﬁ¥%%ﬁ§ BEFmﬁggﬁggﬁg#gﬂ?gﬁéggonaIity
and functi onal itheranfe tfrven p6Ity 3P.8d papbierrodust af isosyanatesfupstionaity phdcess

according 10 ong, ol GLaly T of ddydi2orkBACAS Nkked 1N that the raw
materials for producing-gel conglst f one or nore polyisocyanates, and a

pol yol conponent consisting of one or nore polyols (bl) having hydroxyl
number s beljgw 1¥2qcc38GccBRgho RN 6 flaimkOR o (132 chiravierigedhitdtinx yhe rawbers in

the range of materials for producing gel consist of
one or more polyisocyanates, and
a polyol component consisting of
one or more polyols (b;) having hydroxyl numbers below 112, and
one or more polyols (b;) having hydroxy! numbers in the range of
112 to 600, and
optionally a catalyst for the reaction between isocyanate and hydroxyl
groups, and
optionally fillers and/or additives known per se from polyurethane
chemistry,
wherein the weight ratio of component (b;) to component (bz) lies between
90:10 and 10:90, the isocyanate characteristic of the reaction mixture lies in
the range from 15 to 59.81, and the product of isocyanate functionality of the

polyol component is at least 6.15.

17. Process according to one of claims 8 to 16, characterized in that the polyol
component for producing the gel consists of one or more polyols having a
molecular weight between 1,000 and 12,000 and an OH number between 20
and 112, wherein the product of the functionalities of the polyurethane-
forming components is at least 5.2, and the isocyanate characteristic lies

between 15 and 60.



112 to 600, and optionally a catalyst for the reaction between isocyanate
and hydroxyl groups, and optionally fillers and/or additives known per se
from pol yuret hane chem stry, wherein the weight ratio of conmponent (bi) to
conmponent (b2) lies between 90:10 and 10:90, the isocyapz@myq%gracteristic
of the reaction mxture lies in the‘?ange from15 to 59.81, and the
product of isocyanate functionality of the polyol conponent is at | east
6.15. 17. Process according to one of clains 8 to 16, characterized in that
t he pol yol component for producing the gel consists of one or nore polyols
having a gl eCPk}%EssV\@b@Jf&nQeﬁoV\/@ﬁ@ df, 0@0nargd 1d 2,70 0éhasaackrarad Gl thatiesr

bet ween 20 and. wge %F tF 85$Ct @1 t he functionalities of the

pol yur et hane- ft?PFﬁEW@ JREAHUS PR Ehgfomna "o n g t he i socyanat e
characteristic lies betmeen 15 and 60. -9 0 5 MAY 2004 18. Process
according to one of clains 8 to 17’§§?@E erized in that as isocyanate
for gel production those of the for E? COn are used, in which n
represents 2 to 4 and Q denotes an aliphatic hydrocarbon radi cal having 8
to 18 C atons, ﬁloaliphatic hydr ocar bon radical having 4 to 15 C
atons, an aronatlc drocarbon radical having 6 to 15 C atons, or an
arallphatlc hydﬂb@hﬁbéﬁfpﬁﬁﬂﬁ%%ﬂ)ﬁaV|ng 8 to 15 C atoms, and the

i socyanat es usegndrey d&®tdsNarf MpHAtE Ehyflﬂfcﬂflb@ﬂ rhdicdl Hﬁavfr(gr $nt®f18t(hetoms a

conventi onal |soqﬁ?ggﬁﬁyggwg%#g hhqgawalﬂawn q?t@.tggg Osaromatic

al | ophanti sati oRY
hydrocarbon radical having 6 to 15 C atoms, or an araliphatic hydrocarbon

radical having 8 to 15 C atoms, and
the isocyanates used may be in the pure form or in the form of the
conventional  isocyanate  modifications, such as  urehtanisation,

allophantisation or biuretisation.



