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Moldine made from Polyurethane and Process for its Production

The invention relates to a molding made from polyurethane, in particular a seat
cushion, and a process for its production. The process for producing the molding
comprises several alternatives within the framework of 2 moulid casting process.

Polyurethanes are used in different morphologies, which have in each case found their
areas of application. The use of polyurethane foam is known, for example for
upholstered furniture parts, seats, in particular car seats, and for seat cushions. This
material, when it is used in the seat field, is employed as a molding or cut from blocks.

In the automobile field for example, currently more than 80 % of all cars are fitted
with seat cushions made from polyurethane foam. The comfort behavior of these seat
cushions is occasionally assessed negatively.

Gels made from polyurethane are also known for use as seat cushions.

Patent EP 57838 claims gels for avoiding decubitus, which are characterized by a low
characteristic, that is by so-called undercuring. They are produced by the reaction of a
polyisocyanate with long-chain polyols, which should be free of short-chain portions.
These dimensionally stable gels made from polyurethane raw materials may be used
as matiresses, mattress inserts, automobile seats and upholstered furniture.

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
10 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, namety 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.
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In a preferred embodiment of the invention, the polyurethane foam and the
polyurethane gel are arranged in at least two layers one above another, so that the
foam and the gel layered one above another act overall as spring or damping element
with respect to a load in the transverse direction.

In individual exemplary embodiments, & gel Jayer may be surrounded at least partly by
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 1o 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
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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. Afier this mixture has
reacted completely or partly to form a polyurcthane 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 comfort. In this embodiment, it is also possible to



-4- In a further specific exenplary enbodinent, the raw materials for
produci ng the gel consist of one or nore polyisocyanates, and a pol yol
conponent consisting of one or nore polyols (bi) having hydroxyl nunbers
bel ow 112, and one or nore polyols (b2 having hydroxyl nunbers in the
range 112 to 600, and optionally a catalyst for the reaction between
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2 to 4 and Q denotes an aliphatic hydrocarbon radical having 8 to 18 C
atons, a cycloaliphatic hydrocarbon radical having 4 to 15 C atons, an
aromati ¢ hydrocarbon radical having 8 to 15 C atons. The isocyanates nmay
be used in pure formor in the formof the conventional isocyanate
nodi fi cations, such as urethani sation, allophantisation, or biuretisation.
The invention is described in nore detail bel ow using exenplary

enbodi ments, which should better explain the possible enbodinents. In one
enbodi nent of the invention, a filmor a textile, which is provided wth a
vacuumtight film is deep-drawn in a seat nould. The underside of the
nould | ater represents the seat panel of the cushion. A freshly produced
m xture of polyol and polyi socyanate 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 nould for the
production of nould foam The m xture foans, the lid of the nould is

cl osed and after the curing tinme of conventionally between one to 10

m nutes, the conplete seat cushion is renoved fromthe nould. In a further
enbodi nent of the invention, the polyurethane gel is produced separately
and placed in the nould as a dinensionally stable gel in one piece or in
sections. The gel is positioned on the filmor on the lamnated textile.
After foaming in the nould, the gel is fixed at defined points of the seat
panel by the pol yurethane foam Hence, the gel may specifically inprove
confort. In this enbodinment, it is also possible to -5- position a gel
cushion on the nould lid. It is thus situated at the bottom after foam ng.



The seated feeling in a foam can thus advantageously be conbined with the
pressure- distributing properties of the polyurethane gel. In a third
enbodi ment of this invention, cut polyurethane foamand the gel are joined
to one another by the 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 intimte bond of
gel and foamis produced during the conpletion reaction. 6 Patent C ains:
1. Mol di ng made from pol yurethane, characterized in that it is conmposed of
at | east two dlfferent pol yuret hane materials, nanely of a) at |east one
polyurethaﬁﬂ‘ﬁ eC1lameer ei n the gel conposition is produced using raw
materials, where the product of isocyanate functionality and functionality
of the ponoI conponent is at least 5.2, and b) at |east one pol yurethane

foam wherein said at |east one polyurethane gel and said at |east one
pol yur et hake fodmldirnemads Bomaglyiurethanc] chasctetingl idithat Srieevmpepatdfal regi ons

of the ol di ng, ekl itriBAnsdlAlrsindiEmbRIARM BN Be i mplicit adhesive
properties during production of the urethane | di ng according to claim

1, characterized in that the nolding conprises an outer covering |ayer

whi ch is inpernaalat écapiapitei polinarthyng gelt Wherpiol theiget dramposgieh. is Pradoteti ng
according to clai mgho %w%natenﬁm &b e Proiler! d1abody i Al¥HEENARE T oam and
t he pol yur et hane gel Bﬁ arr I n at | east ﬁmo ayers one dbove

anot her. 4. Mol di n%‘“?fé‘@ Y R d)’o compBoRant &34 {6e8t 3244943, characterized in
that a gel b) atleast one polyurethane foam,

wherein said at least one polyurethane gel and said at least one polyurethane
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 layers 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

1$ a seat cushion.



| ayer is surrounded at |east partly by foamor a foam block is surrounded
at least partly by a gel. 5 MIlding according to one of clains 2 to 4,
characterized in that the covering |layer consists of a film in particular
a polyurethane film a polyvinyl chloride filmor |leather or a textile
material, in particular a mcrofibfe material. 7 7. Mlding according to
claim6, characterized in that a textile cover layer is additionally
present on the seat cushion, at |east on the side on the seat panel side.
8. Process for producing a nolding made from pol yurethane, according to
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mai nt ai ned. 12. Process according to claim1l, characterized in that the
preformed gel layer is either placed on the nould base or attached to the
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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 8 to 13, characterized in that the gel

compositions are produced using raw materials, where the product of isocyanate
functionality



one or nore polyols having hydroxyl nunbers below 112, and one or nore
pol yol s havi ng hydroxyl nunbers in the range 112 to 600, wherein the

wei ght ration of conponent a) to conponent b) |lies between 90:10 and

10: 90, the isocyanate characteristic of the reaction mxture lies in the
range from 15 to 59.81, and the prgduct of isocyanate functionality and
functionality of the polyol conponent is at |east 6.15. 16. Process
according to one of clainms 8 to 13, characterized in that the raw
materials for producing gel consist of one or nore polyisocyanates, and a

pol yol conponent cponsi stj.ng 0 r nmore polyols p. havi ydr oxyl
nurber s bel ow 138 W@ﬁ‘é’ fo&‘ﬁﬁgﬁogﬁqwn@%ﬁf}/%ﬁv{?rgprf‘f‘gffk’gg@s Ylunbers in
t he range of 1lgartioul&Off at&radi 0fptionally a catalyst for the reaction

bet ween i socyanate and hydroxyl groups, and optionally fillers and/or
addi ti ves known per se from pol yurethane chenm stry, erein th i ght

rati o of céiponBiRcesREsordiRneds ppd ALY 15 gharprierizedn st p&f?'(?\f\ﬁo: 90,
the isocyanate edpasonehtedi plodacind thelael doasists bbamiindewre |ies in the range

from15 to 59. 81 n h i . t i d
functionality ogk?%gggépégpﬁg%ﬁ%%Hg%?%ﬁg&ﬁPgsggggqggfggﬂﬁéb{%?gﬂess
according to oneolyels brdpghydoxy numbersimihgameeil &ip 690, phsrer the pol yol
conponent for pxetciatign bfeopdnenonsiosbmpoficnbelies bavween Polyaids having a

ol ecul ar wei g o GETNEEN. 100, 30015090 A0c R G ARG aShigen 20 and

112, wherein the 'pro lonalitres . )

pol yur et hane- f oftainng teSRFdnart e prodaet glaspeyamitofunglignalifeands ocyanat e
characteristic fdn@ﬁox’&@i&%@ﬁheﬁ'ély@hﬁbxﬁ@onem—i@atﬂe&stl%tt&ess according to one of
clainms 8 to 17, characterized in that as isocyanate for gel production

those of the formula QNCOnNn are used, in which n represents 2 to 4,
16.  Process according to one of claims 8 to 13, characterized in that the raw

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 (by) having hydroxyl 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 (b,) lies between
90:10 and 10:90, the isocyanate characteristic of the reaction mixture Hes in
the range from 15 to 59.81, and the product of isocyanate fimctionality and
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 Jeast 5.2, and the isocyanate characteristic lies
between 15 and 60.



and Q denotes an aliphatic hydrocarbon radical having 8 to 18 C atons, a
cycl oal i phati c hydrocarbon radical having 4 to 15 C atons, an aronmatic
hydr ocarbon radi cal having 6 to 15 C atons, or an araliphatic hydrocarbon
radi cal having 8 to 15 C atons, and the isocyanates used may be in the
pure formor in the formof the convént i onal

i socyanat enodi fi cati ons, suchasureht ani sati on, all ophantisation or
biuretisa on. -10- | 11. 11141Lt.lan Abstract A polyurethane nolding is
conposed of at least two different polyurethane materials, nanely of a
pol yur et hgne gghcaRdRoRPY Ubebkang tlomm 8The Ipameantrizad gethahras

arranged in |l ayers one above another so.th h materials act together

as spring or d&‘?ﬁd?ﬂ@}eg?re%?gﬁ‘fowtt‘?f]ﬁ’é’g%‘%%tﬁ"e?%mgl?ﬁt oad in the transverse

direction. These nol dings may preferably be used as seat cushions.
Q(NCO)n

are used,

in which n represents 2 o 4,

and Q denotes an aliphatic hydrocarbon radical having 8 to 18 C atoms, a
cycloaliphatic hydrecarbon radical baving 4 to 15 C atoms, an aromatic
hydrocarbon radical having 6 to 15 C atoms, or an araliphatic hydrocarben
radical having 8 to 15 C atoms, and

the isocyanates used may be in the pure form or in the form of the
conventiona! isocyanate modifications, such as urehtanisation,

allophantisation or biuretisation.



